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DESCRIPTIVE SUMMARIES FOR PROGRAM ELEMENTS OF

THE DEPARTMENT OF THE AIR FORCE RESEARCH AND DEVELOPMENT PROGRAM
FY 1991 BUDGET ESTIMATES

JANUARY 1990

INTRODUCTION AND EXPLANATION OF CONTENTS

1. (U) General. This document has been prepared to provide information on
the United States Air Force (USAF) Research, Development, Test and Evaluation
(RDT&E) Program to Congressional Committees during the Fiscal Year 1991 hear-
ings. This information is in addition to the testimony given by DOD witnesses.

(U) The Descriptive Summaries provide narrative information to all RDT&E
program elements and projects, except those listed in paragraph 4b, within the
USAF FY 1991 RDT&E Program. The formats and contents of this document are in
accordance with the guidelines and requirements of the Congressional Committees
insofar as possible.

(U) The "RESOURCES* portion of the Descriptive Summaries includes, in ad-
dition to RDT&E funds, procurement funds and quantities, Military Construction
Appropriatiou funds on specific development programs, Operation and Maintenance
Appropriation funds where they are essential to the development effort
described, and, where appropriate, Department of Energy (DOE) costs.

(U) Pages 7 7 3 -7 8 0hre presented in response to the Senate Appropriations
Committee requirement contained on page 78 of the Senate Appropriations Commit-
tee report (99-292, 1 November 1983).

(U) The section of the Fiscal Year 1991 Descriptive Summaries entitled
"Facilities Exhibits" (pages 789-801)contains information on major improve-
ments to, and construction of, government owned facilities funded by RDT&E.

2. (U) Comparison of Fiscal Years 1989, 1990, and 1991 Data. A direct
comparison of Fiscal Years 1989, 1990, and 1991 data shown in this document
with corresponding data in the Descriptive Summaries dated January 1989 will
reveal differences. Many of the differences are attributable to the following
factors:

a. (U) Fiscal Year 1990 funding changes as a result of Congressional ac-
tion on the appropriation and/or proposed RDT&E Reprogramming Actions.

b. (U) Fiscal Year 1989 funding changes between 1 October 1988 and
30 September 1989 due to RDT&E Reprogramming Actions.

c. (U) Reclassification of Fiscal Year 1988 and Fiscal Year 1989 data to
achieve comparability with the program structure for Fiscal Years 1990/91.
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3. (U) Relationship of Fiscal Years 1990/91 Budget Structure to the Fiscal
Year 1989 Budget Approved by the Congress.

PROGRAM ELEMENT REMARKS

0101815F Advanced Strategic Programs New progiam element proposed for 1991.

0207130F F-15A/B/C/D Combined into 0207134F F-15E Squadrons

0207168F F-111 Self Protection System Program element combined into PE
0604270, EW Development

0207319F SLAM Program element deleted.

0305137F National Air Space (NAS) New program element proposed for 1991.
System

0303154F WIS Joint Program Office Program element deleted.

0305158F Constant Source New program element proposed for 1991.

0305185F Calvary New program element proposed for 1991.

0601103F University Research Program element deleted.
Initiatives

0604246F Close Air Support (CAS) Program element deleted.

0604315F ASRAAM Program element deleted.

0604727F JSOW Program element deleted.

0605712F Initial Operational Testing New program element proposed for 1990/
& Evaluation (IOT&E) 1991.

b1011F SOF Force Enhancements - Program element terminated - moved to
Active Defense Agency.

4. (U) Classification.

a. (U) Classified pages bear the appropriate security classification.
Classified data is identified by use of brackets I i.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101120F Project Number: N/A
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Programs

Project Title: Advanced Cruise Missile

(U) POPULAR NAME: ACM

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

I I I I I I
I SCHEDULE I FY 1989 I FY 1990 1 FY1991 To Complete
I Program IDual Source I DAB IIIB I PMRT

Milestone 1 MM 1 1 iI _ __ __ ___ __ __I __ _ _ _ _ _ _I __ __-_ _ _ I__"_ _ _ __ _

Engineering i (
Milestones I

T&E I B-52 DT&E FOT&E
Milestones I Complete

Contract l LOT III LOT IV Competition
Milestones I Award Option Ezer ContractI I _ _ I__ _I

I BUDGET i Program Total
( ($000) l FY 1989 FY 1990 FY 1991 (To Complete)

I Major I 47,587 I 20,941 I 36.958 J 882,729
I Contract I I I 1 (2,500)I _ _ _ I __ _ I __ _ I _ _ _ _ _ _

I Support J 9,658 I 1,955 I 499 1 446,061
I Contract I I I I (0)

I In-House I 8,138 I 8,649 I 7,966 I 84,843
Support I I I I (4.197)SI I __.__oo____

GI 31.004 I 6.258 1 6,900 1 132,577
I Other i I I I (0) I'I I __________ !I_________ I __________j___________ I.
I Total I 96,950 I 42,998 I 52.307 I 1,546,210 I

Unclassi I VI I IV
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Program Element: #0101120F Project Number: N/A
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION RE UIRENT AND SYSTEM CAPABILITIES:

The ACM is a low-observable air launched strategic cruise missile with
significant improvements in range. accuracy and survivability over the ALCM-
B. Armed with'

*±ne ACM
is designed tor external carriage on the B-52H and internal/externa carriage
on the B-lB.

C. ( ) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments
- (U) Physical Configuration Audit Completed
- (U) Second Source Technology Transfer Completed
- (U) Second Source Qualification Begun
- (U) First Production Missile Delivered
- (u) ] Risk Reduction Initiated
- (L) 7 [ Variant Operational Demonstration Flight

2. (U) FY 1990 Planned Program
- (U) Complete B-52 Qualification
- (U) Second Source Qualification Complete
- (U) Begin FOT&E

3. (U) FY 1991 Planned Program
- (U) Required Asset Available/Initial Operational

Capability
- (U) I it Second Source Production Missile Delivery
- (U)I JVariant Phase I Completed
- (U) Begin .! Variant Full-Scale Development

4. (U) Program Plan To Completion
- (U) Variant Flight Test
- (U) PMRT (IOC + 2 Years)
- (U) Final Missile Delivery (FY 1996)

D. (U) WORK PERFORMED BY:

General Dynamics Corporation/Convair was selected as the prime
contractor in mid-April 1983. Williams International (engines). Boeing-
Wichita (B-52 integration). Rockwell and Boeing-Seattle (B-lB integration).
and Boeing Wichita (missile launcher - CSRL) are associate contractors in the
ACM program. The Air Force instituted and Congress mandated a second source
(McDonnell Douglas Missile Systems).

U nclI a ssfc Sno
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Program Element: #0101120F Project Number: N/A
FE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Programs

The ACM is undergoing a combined Developmental and Operational Test and
Evaluation program in order to acelerate operational fielding. The 31st Test
& Evaluation Squadron (SAC) in conjunction with the 6510th Test Wing (AFFTC)
is the responsible test agency. AFOTEC monitors all test to insure
compliance with applicable directives.

The Systems Program Office (ASD/VC) will provide management and supply
support until time as AFLC is able to accept complete management
responsibility. AFLC depot item manager for the ACM system is the Oklahoma
City Air Logisitic Center (OC-ALC).

E. (U) COMPARISON WITH FY1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. () SCHEDULE CHANGES: Due FY 1990 Congressional actions, ACML I

Variant development and procure t has been delayed one year.
3. W) COST CHANGES: L JFunding being restructured for FY 1990

Congressional reduction and repriced with current requirements.

F. (U) PROGRAM DOCUMENTATION:

TYPE OF DOCUMENT DATE
(U) SAC statement of Need Aug 82
(U) Program Baseline May 89
(U) LRIP (Sufficiency Review) Jul 86
(U) r 3 Statement of Need Mar 87
(U) ACM ILSP Oct 87
(U) ACM TEMP Nov 89

G. (U) RELATED ACTIVITIES:

(U) There is no unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION NDS:

TO
FY89 FY90 FY91 Complete

(U) 3010 A/C Procurement 1.132 561 1.487 2.045
(U) 3020 Missile Procurement 0 315.202 473.269 2.452.360

I. (U) INTERNATIONAL COOPERATIVE AGREIMENTS: NONE.

00003Unclassifiled
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Program Element: 10101120F Project Number: N/A
PE Title: Advanced Cruise Missile Budget Activity: #3 Strategic Programs

J. (U) TEST AND EVALUATION DATA:

W) T&E ACTIVITY (PAST 36 MONTHS)

(U) EVENT Date Results

(U) B-52 Free Flights Ongoing
(U) B-52 Captive Carries Ongoing(U Drop Test Demo an 89

(U) Demo Jul 89
(U) Missile Environmental Testing Ongoing
(U) Functional Ground Testing Ongoing

(U) T&E ACTIVITY (TO COMPLETION)

(U) EVENT Date Remarks

(U) B-52 Free Flights Ongoing
(U) B-52 Captive Carries Ongoing
(U) Functional Ground Testing Ongoing
(U) Second Source Qualification Test 3Q/FY90-1Q/FY91
(U) B-lB Free Flights [J TBD
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FTY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101142F Budget Activity: #3 - Strategic Programs

PE Title: KC-135 Squadrons

A. (U) RESOURCES ($ in Thousands)
Project
Number & Fy 1989 FTy 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2214 Improved Aerial Refueling System (IARS) (U)

3111 2189 3573 Cant TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The IARS program is designed to
fund several research and development projects that will Improve
the aerial refueling system of the KC-135 fleet. This requirement
was established by SAC SON 001-87 which identified several

deficiencies in the KC-135 refueling capability. The IARS program

is phased to investigate changes to system deficiencies and
improve the overall refueling capability of the aircraft,
inter-and intra-service and NATO aerial refueling procedures.

C. (U) JUSTIFICATION FOR PROJECT LESS THAN $10.0 MILLION IN FY 1991:

(U) Project 2214, Improved Aerial Refueling System (IARS)
Provides R&D to improve the aerial refueling capability
of the KC-135 fleet.

(U) FT 1989 ACCOMPLISHMENTS:
- (U) Developed KC-135 Performance Interface Document.
- (U) Conducted KC-135R Low Altitude Air Refueling (LAAR)

test.
- (U) Development of a Master Plan for the KC-135R

Avionics Modernization Program (AMP).

(U) FY 1990 Planned Program:
- (U) Continue KC-135 Performance Interface Document.

- (U) Continue Avionics Modernization Program (AMP)

Master Plan
- (U) Develop AMP Integration for KC-135

(U) FY 1991 Planned Program:

- (U) Continuation of FY 1990 developments to include
the AMP program.

- (U) Conduct Improved Aerial Refueling System Study.
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Program Element: ,0101142F Budget Activity: #3 - Strategic Progrms

PE Title: KC-135 Squadrons

(U) Work Performed By: Vork has been performed by the J.C.
Carter Co., Costa Mesa, CA. Sergant Fletcher 31 Monte,
CA. XAR Industries, City of Industries, CA. Data

Products New England, Inc. Wallingford, 01.

Aeronautical System Division, 4950th Test Wing, and 6150
Test Wing.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort

vithin the Air Force or the Department of Defense.

(U) Other Appropriation Funds: None

(U) International Cooperative Agreements: None.

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 011213F Project Number: fl3B
PE Title: 11inuteman Sauadrons Budget Activity: #3 - Strategic Programs

A. (U) RESOURCES ($ In Thousands)
PrjectTile Rapid Execution and Combat Targeting
Popular FY 1989 FY 1990 FY 1991 To Total

fihu Atal Estimate Estimate C2=1et zn"

Minuteman Squadrons (Including REACT)
33,392 60,000 87,442 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: Numerous
communications and weapon system modifications to Minuteman Launch Control
Centers (LCCs), coupled with engineering compromises and space limitations,
over time, have task-saturated crew members. Concurrently, weapon system
mission requirements increased in complexity and the command and monitoring
functions became more time constrained. The resultant environment severely
taxes crew abilities to effectively process National Command Authority
execution directives in a timely fashion, especially during critical phases

immediately preceding a missile launch. Additionally, some LCC components
have become increasingly difficult and costly to support. The Rapid Execution
and Combat Targeting (REACT) Program was created to address common concerns
with warfighting responsiveness, combat capabilities, EWO effectiveness,
message processing flexibility, and weapon system operability and
supportability in the future. The program will modify the 100 Minuteman and
Peacekeeper Launch Control Centers (LCCs) and their associated trainers,
correct operability and supportability problems, improve combat crew
responsiveness to launch directives, and provide rapid combat retargeting
capability. The Rapid Message Processing modification significantly reduces
crew reaction time, while increased rapid retargeting capability dramatically
reduces the weapon system's response time to enhance our capabilities against
mobile targets. A new Weapon System Controller (WSC) provides significantly
increased system capacity and eliminates supportability diffuculties presented
by the current aging WSC. The new console with dual workstations meets the
Congressional requirement for console commonality between Minuteman and all
other LCCs. In addition to REACT, the Program Element contains funds for
Minuteman sustaining engineering and research support. Minuteman is projected
to maintain its deterrent role until well into the next century and these
funds are used to ensure that it remains current and viable.

C. (U) PROGRA ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Acconlishmants:
- (U) Began process of REACT initial hardware and software development for

LCC integration, rapid message processing, and rapid retargeting of
ICBMs.

- (U) Awarded the REACT full-scale development contract and began designs
leading to the Systems Design Review.

2. (U) FT 1990 Planned Program:
(U) Continue REACT hardware and software development through the various

subcomponent preliminary design reviews.
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Program Element: 01 Project Number: I=
PE Title: Minuteman Sauadrons Budget Activity: #3 - Strategic Programs

- (U) Begin specific design of REACT hardware and software for the first
Minuteman configuration (AM/PCKR).

3. (U) FY 1991 Planned Program:
- (U) Begin certification of first REACT Minuteman configurations at the

Critical Design Review.
- (U) BSD will conduct source selection and award contra-t and ESD will

exercise their first option for production of the first configuration.

4. (U) Progra to Completion:
- (U) Achieve Operational Capability in 3rd Quarter FY 93.
- (U) Achieve Full Operational Capability in 3rd Quarter FY 95.

D. (U) WORK PERFORMED BY: Ford Aerospace was awarded the WSC element of the REACT
contract overseen by Ballistic Systems Division (BSD) and GTE was awarded the
REACT communications element overseen by Electronic Systems Division. The
responsible Air Force agency for the overall project is BSD.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST iAGE: None.

F. (U) ROGRAM DOCUL NATION:
- (U) SAC SON 6-85, ICBM Rapid Message Processing and Reargeting, 22 Aug 86.
- (U) SAC SON 14-86, ICBM Launch Control Center Integration, 8 Nov 87.
- (U) SAC ROC 2-75, Ground Wave Emergency Network
- (U) SAC ROC 6-70, Milstar

C. (U) RELATED ACTIVITIES:
- (U) There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1989 FY 1990 FY 1991 To Total
Atual Eiate Etiat CO2nlet6 Progr

1. (U) Missile Procurement (BA 4):
Funds 0 0 78,214 142,752 220,966

2. (U) Other Procurement (3080):
Funds 0 1,338 0 Cont TBD

I. (U) N AL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SC U:
1. (U) FSD Contract award Apr 1989
2. (U) Preliminary Design Review Feb 1990
3. (U) Critical Design Review Feb 1991
4. (U) Production Initiation Jun 1991
5. (U) Initial Operational Capability Apr 1993
6. (U) Full Operational Capability Jan 1995
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101312F Budget Activity: #3 - Strategic Programs
PE Title: Post Attack Command and Control System

A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1989 FY 1990 PY 1991 To Total
Title Actual Estimate Estimate Complete Program

Post Attack Command and Control System
1185 1186 1278 Cont TB5D

TOTAL 1185 1186 1278 Cont TBD

8. (U) BRIEF DESCRIPTION OF ELEMENT: To provide a survivable command
and control capability for the Single Integrated Operational Plan
Commanders in Chief to support the National Command Authority during
all phases of a limited or general war. Supports electromagnetic
pulse (EMP) vulnerability surveillance of all aircraft of the
Worldwide Airborne Command Post (WWABNCP) fleet, including those
assigned to Commanders in Chief of the Strategic Air Command,
European Command, Atlantic Command and Pacific Command, and the
National Emergency Airborne Command Post.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:
The UWABNCP System Program Office conducts, on a continuing
basis, an EMP engineering surveillance program for the EC-135 and
E-4B aircraft. This effort establishes and analyzes EMP design
specifications for new systems, supports subsystem, component, and
system testing, investigates new techniques to achieve improved EMP
protection, and provides a continuing analysis of the EMP surviv-
ability of the WVABNCF.

(U) Project: WWABNCP EMP Surveillance Program

(U) FY 1989 Accomplishments:
- (U) Continued planning activities, acquired long lead

items for FY 1990 system test
- (U) Conducted hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
(U) FY 1990 Planned Program:

- (U) Conduct major systems test
- (U) Conduct hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs
(U) FY 1991 Planned Program:

- (U) Analyze FY 1990 test data, initiate corrective actions
- (U) Conduct hardness maintenance/hardness surveillance
- (U) Continued survivability/vulnerability analysis of

acquisition and modification programs

(U) Work Performed By: The UVABWCP System Program Office has

responsibility for the program. This is an Air Force
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Program Element: #0101312F Budget Activity: #3 - Strategic Programs
FE Title: Post Attack Command and Control System

Logistics Command organization located at Tinker Air Force
Base, Oklahoma. The prime contractor is TRW. The EMP tests
are conducted by the Air Force Weapons Lab, Kirtland Air Force
Base, New Mexico.

(U) Related Activities:
- (U) Program Element #0101316F Strategic Air Command

Communications
- (U) Program Element #0303601F Air Force Satellite

Communications
- (U) Program Element #0302015F National Emergency Airborne

Command Post
- (U) Program Element #0303131F Air Force Support to the

Minimum Essential Emergency Communications Network
- (U) Program Element #0303603F, Nilstar
- (U) Program Element #0102433F, Nuclear Detonation

Detection
- (U) Program Element #0604711F, System Survivability
- (U) Program Element #0604747F, Electromagnetic Radiation

Test Facilities
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.
(U) International Cooperative Agreements:Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0101313F Budget Activity: #3 - Strategic Program
PE Title: War Planning ADP - SAC

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
N/A Strategic Mission Data Preparation System (SMDPS)

18,636 13,811 4,764 Cont TBD
Total 18,636 13,811 4,764 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Strategic War Planning Automated Data
Processing (ADP) effort for Strategic Air Command (SAC) supports
maintenance and modernization of ADP equipment, software and
communications links used in planning and executing the strategic
bomber, intercontinental ballistic missile and sea launched ballistic
missile components of the nuclear TRIAD. Requirements to optimize
force application dictates an ADP capability which can effectively
integrate numerous nuclear delivery vehicle sorties while rapidly
reacting to changes in enemy force deployment and composition.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) xxxI, Strategic Mission Data Preparation System: Project
complements ongoing upgrades to force level war planning ADP.
It ensures automated mission planning support equipment for
strategic bombers and their weapons are fully integrated in new
hardware and software architecture of the Strategic War Planning

ADP. This effort consolidates several independent mission
planning actions within ongoing strategic bomber/weapon
acquisition programs (B-52, B-i, B-2, Air Launched Cruise
Missile, Advanced Cruise Missile, Short Range Attack Missile).
The overall objective is to ensure programs will be compatible
with SAC's War Planning ADP. Using common automated hardware
and software architecture will facilitate interoperability and
decrease total acquisition costs for future weapon systems.

(U) FY 1989 Accomplishments:

- (U) SMDPS Phase II Tape 7 delivery, incorporating ACM and
B-IB defensive system updates. Effort included software
coding, merging of individual modules, integration
testing and recoding/retesting that culminates in a
final end-to-end software verification test.

- (U) SMDPS Phase II Tape 8 development began supporting SRAM
II flight testing.

- (U) SMDPS Phase III Nuclear Mission Planning and Production
System (NMPPS) integration began to rehost existing
Phase II software onto new hardware and developed the

interface control documents to integrate new weapon
systems (SRAM II, B-2 and other programs).

- (U) SMDPS Phase III Conventional Mission Planning and
Production System (CMPPS) delivered first Integrated
Conventional Stores Management System (ICSMS) tape to
support conventional systems (Tacit Rainbow, etc.).
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Program Element: #0101313F Budget Activity: #3 - Strategic Program
PE Title: War Planning ADP - SAC

(U) FY 1990 Planned Program:
- (U) Complete SMDPS Phase II Tape 8 development incorporating

B-IB defensive avionics updates.
- (U) Continue SMDPS Phase III NMPPS integration to new

mission planning architecture with Tape 1 development.
- (U) SMDPS Phase III CMPPS test tape delivery supporting

integration/testing of additional conventional weapons.

(U) FY 1991 Planned Program:
- (U) Complete SMDPS Phase II effort with Tape 8 delivery.
- (U) Continue SMDPS Phase III NMPPS integration efforts with

Tape 1 delivery and testing.
- (U) Transition SMDPS Phase III CQPPS efforts toward a common

architecture compatible with tactical Mission Support
Systems (MSS II & III) to support an Air Force Automated
Mission Planning System (AFAMPS).

(U) Work Performed By: Mission Planning System's development
program is being managed by the Directorate for Battle
Management Systems, Electronic Systems Division, Hanscom
AFB, MA. SMDPS Phase I/III integration contractor is
Boeing Military Airplane of Wichita, KS.

0 (U) Related Activities:
- (U) This project consolidates automated war planning support

in numerous strategic weapons programs. These include,
but are not limited to; PE 0101113F, B-52 Squadrons; PE
0604226F, B-IB; PE 0604240F, B-2; PE 0101120F, Advanced
Cruise Missile; PE 0604244F, Short Range Attack Missile
II; PE 0207316F, Tacit Rainbow; and other programs.

- (U) PE 0208006F, Mission Planning System (MPS)
- (U) PE 0207128F, MSS II
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement (PE 0101313F):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 7,772 27,036 24,308 Cont TBD

(U) International Cooperative Agreements: Not Applicable.

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102310F
PK Title: Cheyenne Mountain Upgrade - Budget Activity: #3 -Strateeic

(CHU) - Integrated TW/AA

A. (U) ESOUES: ($ in Thousands)
Proiect FY 1989 FY 1990 FY 1991 To Total
Number a Actual Kstimate Kstiute Comlet Protorm

3880 Cmi

* 117,423 110,914 100,737 Cont TBD

3881 Integrated TW/AA

2,481 2,706 4,162 Cont TBD

TOTAL 119,904 113,620 104,899 Cont TBD

* 25,935 of FY89 funds in PE 0102436F, Command Center Processing and Display

System and 23.032 of FY89 funds in PE 0102311F, NCHC Space Defense System

** In PE 0102313F, Ballistic Missile T/AA Systems

B. (U) BRIEF DESCRIPTION OF ELEMIENT: As directed by FY 89
Appropriations Conference Language, the Defense Acquisition Board
met on 12 Sep 89 and consolidated the individual computer upgrades
at Cheyenne Mountain Complex (C(C) (previously in four different
P1's) into a single integrated progrem. PZ 01023101 has been
renamed "CHU - Integrated TV/AW". It funds the replacement systems
for the Tactical Warning/Attack Assessment (TV/A) command,
control, and commnications (C3) system centralized within QIC.
This replacement program is designed to incrementally upgrade and
replace the current operational systems and facilities. This
Integrated TV/LA architecture responds to a flexible, coordinated,
(missile, air, and space) threat. The program is divided into two
projects; the six CIW acquisitions comprise the project titled
'CMUM, and the "ntegrated TW/AA" project, which provides the

management frmevork through which the Air Force applies
coordinated oversight of the acquisition and interface of the COU
into the Integrated T/A system. These projects will provide the
Cmmander-in-Chiefs, United Statea. Space Command (USCINCSPACE) and
NORAD the National Command Authorities, the Joint Chiefs of Staff
and other commanders with timely and reliable C3 systems which
are capable of meeting the TU/A needs of the United States into
the next century.
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Program Element: #0102310F
PE Title: Cheyenne Mountain Upgrade - Budget Activity: #3 - Strategic

(CM) - Integrated TW/AA Programs

C. (U) JUSTIFICATION POR PROJECTS LESS THAN $10 MILLION IN FY91:

1. (U) Project #3881. Integrated IW/AA:
This project provides the management framework through which the
Air Force will apply coordinated oversight of the acquisition and
interface of CHU upgrades into the Integrated TW/AA systems.
Integration will be ensured through the development of technical
standards and implementation of protocols for communications
interfaces and by development of detailed plans for command
center processing and display of Integrated TW/AA data. Management
of the W/AA assets as an integrated system is necessary to ensure
accurate, timely and unambiguous warning and assessment
information to support force survivability actions and national
decision making.

(U) FY 1989 Accomplishments:
- (U) Developed the Intgrated C3 program baseline for CMC

programs
- (U) Developed Acquisition Transition Plan

(U) FY 1990 Planned Program:
- (U) System engineering efforts to ensure on-going acquisitions

are meeting defined system requirements
- (U) Monitor overall system baseline performance
- (U) ITW/AA system end-to-end analysis and CM analysis

(U) FY 1991 Planned Program:
- (U) Update analyses and models created in prior years to

to contiuously improve performance predictions and
interface compatibility between IW&AA Systems

- (U) Provide system engineering and integration support to the
CSSR program and the SCIS program to ensure these new
programs are integrated into the CMC

(U) WORKED PERFORMED BY: Air Force System's Command Electronic
Systems Division. Hanscom AFB. MA. Acquisition Integration
Office. Technical support provided by MITRE. Bedford. MA.

(U) RELATED ACTIVITIES:
- (U) PE 0102432F. Ballistic Missile Early Warning System
- (U) PE 0102432F, Sea Launched Ballistic Missile Early Warning

System
- (U) PE 01024247 SPACETRACK
- (U) PE 0604406F. Antisatellite
- (U) There is no unecessary duplication of effort within the

Air Force or the Department of Defense

(U) Other Appropriation Funds: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

A. (U) RESOURCES: ($ in Thousands)

Proiect Title: CMU
Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Comletion Protram

CQU * 117,423 110,914 100,737 Cont TED

* 25,935 of FY89 funds in PE 0102436F, Command Center Processing and Display

System and 23,032 of FY89 funds in PE 0102311F, NCMC Space Defense System

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The CMU acquisitions respond to the requirement to provide the
national decision makers with accurate, timely, reliable and
unambiguous Integrated TW/AA information. The upgrades will provide
1) survivable communications; 2) integrated warning of ballistic
missile, atmospheric and space threats; 3) standard user processing
and displays; 4) a fully mission capable early/trans attack
correlation center. The modernization achieved through these upgrades
will also provide capabili.ty to address the enhanced threat that
has evolved since system implementation while simultaneously taking

advantage of the great strides in technology that have occurred over
the same period.

C. (U) PROGRAM ACCCMPLISHMENTS AND PLANS:

(U) FY 1989 AccovPlishments:
- (U) Held CMU DAB on 12 Sept 89
- (U) Completed Critical Design Review (CDR) for CCPDS-R (Common

subsystem) and CSSR
- (U) Declared Initial Operational Capability (IOC) for Granite

Sentry Air Defense Operations Center (ADOC) and SPADOC 4A
- (U) Completed SCIS surveys

(U) FY 1990 Planned Pr6oram:
- (U) Conduct CDR for CCPDS-R (Processing and Display System (PDS)

subsystem)
- (U) Begin installation and checkout (I&CO) in the Space and

Warning Systems Center (SWSC)

- (U) CSSR Subsystem Integration Tests
- (U) CSSR Installation and Checkout Red Tech Control CMC
- (U) Test Readiness Review Granite Sentry NORAD Command Center

(Dcc)
- (U) DT&E/IOT&E NCC
- (U) Declare IOC for Granite Sentry NORAD Command Center (NCC)

(missile warning) upgrade
- (U) PDR NCC Space data for NCC
- (U) Hardware CDR for Space data in NCC
- (U) Software CDR for Space data in NCC
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Program Element: #0102310F
PE Title: Cheyenne Mountain Upgrade - Budget Activity: #3 - StategLc
(CM ) - Integrated TW/AA Programs

- (U) System Requirements Review Granite Sentry CSSR Interface
- (U) System Design Review CSSR Interface
- (U) Complete SCIS in-plant testing
- (U) Conduct SPADOC 4B Functional Qualification Test (FQT)
- (U) Conduct SPADOC 4B DT&E tests in CMC

(U) FY 1991 Planned Program:
- (U) Conduct CMJ Program Review for DAB
- (U) Conduct Preliminary Design Review (PDR) for CCPDS-R (SAC

Unique subsystem)
- (U) Install CSSR Mission Processing Distribution Subsystem in

CM%
- (U) Complete CSSR System testing in SWSC
- (U) Conduct System tests in QC
- (U) Conduct IOT&E in CMC
- (U) Complete SPADOC 4B DT&E system testing in CMC
- (U) Conduct SPADOC 4B IOT&E in CMC
- (U) Test Readiness Review for Granite Sentry NCC Space data
- (U) Conduct DT&E/IOT&E for NCC Space data
- (U) Conduct Hardware CDR for Granite Sentry CSSR Interface
- (U) Conduct Software CDR for Granite Sentry CSSR Interface
- (U) Declare IOC for CSSR, Granite Sentry NCC (space/

correlation) upgrade, and SPADOC 4B
- (U) Award SPADOC 4C contract
- (U) Conduct SCIS Developmental Test and Evaluation (DT&E)/

Initial Operational T&E (IOT&E) at 15 sites worldwide

(U) Program to Completion:
- (U) Conduct CDR for CCPDS-R (SAC Unique subsystem) and conduct

PDR for SPADOC 4C
- (U) Initiate I&CO of CSSR Black Tech Control in CMAEB
- (U) Complete Granite Sentry CSSR Interface
- (U) Complete SCIS installation
- (U) Declare IOC for OPCC Missile Warning in FY 1995 and declare

IOC for OPCC Air Warning/Command Center Processor (CCP) in
FY 1996

- (U) System of Systems IOT&E. CKJ Final Operational Capability
(FOC). and a Program Review to the DAB in FY 1996

D. (U) WORK PERFORMED BY: The CNJ program is managed by Air Force Systems
Command's Electronic Systems Division, Hanscom AFB. MA. Prime
contractors are: CCPDS-R - TRW. Redondo Beach. CA; CSSR - GTE.
Needham. MA; GRANITE SENTRY - (developmental hardware) DEC. Colorado
Springs. CO and (software assistance) Martin Marietta, Englewood.
CO; SCIS - E Systems. Inc.. St. Petersburg, FL; and SPADOC - Ford
Aerospace Communications Corp.. Colorado Springs, CO and (hardware)
IBM, Houston, TX. AFSPACECOM is developing applications software
for the Granite Sentry acquisition. Technical support is provided
by MITRE. Bedford. MA. OPCC will be a government integration effort
of hardware and software delivered on the other CMJ acquisition

contracts.
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Program Element: #0102310F
Project Number: 3880
P1 Title: Cheyenne Mountain Upgrade - Budget Activity: #3 - Strategic(CMU) - Integrated TW/AA Programs

E. (U) CCUPARISON WITH FY 1990/91 DESCRIPTIVE SUMMAY:

NARRATIVE DESCRIPTION OF CQANGES

1. TECHNICAL CIANGES: Required interfaces for interoperability
have been added to individual acquisitions.

2. SCHEDULE CHANGES: Some of the acquisition milestones have been
replanned to accammodate additional work required to execute the Air Force's
new integrated CMI program baseline. The following milestones have been
changed: CCPDS-R Common subsystem IOC delayed 12 aths and PDS/OPCC/SAC
Unique subsystems IOC delayed from 3rd QTR FY93 until F95; CSSR POC FY92
changed to CSSR P3I 4th QTR FY94; and SCIS IOC delayed from FY91 until 2nd
QTR 92 and SCIS New Media delayed 12 mths. OPCC milestones have been
incorporated into the new baseline, they can be found in section J.
Milestones.

3. COST CHANGES: None

F. (U) PROGRAM DOCLJMENTATION:
- (U) CKJ SORD (draft), dated 25 Oct 89
- (U) CM TMP. SAE approved
- (U) CI APE. dated 27 Nov 89
NOTE: CHI program documentation is currently being developed. as it

is finalized/approved it will be annotated in future
descriptive summaries

G. (U) RELATED ACTIVITIES:
- (U) Ballistic Missile Early Warning System (PE 0102423F).
- (U) Sea Launched Ballistic Missile Early Warning System - PAVE

PAWs (PE 0102432P).
- (U) SPACETRACK (PE 01024241)
- (U) Antiatellite (PE 0604406F)
- (U) Consolidated Space Operations Center (PE 0305130F)

H. (U) OTHER APPROPRIATION TUNDS:

FT 1989 FY 1990 FT 1991 Total
Actual Estimate Estimate Progr

Other Procurement: 17.020 30.312 6.887 'JD
(BA 63)

Initial Spares 973 8806 2759
Replan Spares 53 43 0

Total 18,046 39,161 9.646

x. (U ) INTERN TIONAL COOPERATIVE AR EEENTS: None
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Program Element: #0102310F Project Number: 3880
Cheyenne Mountain Upgrade Budget Activity: #3 - Strate&ic
(CM) - Integrated TW/AA Programs

J. (U) MILESTONE SIHEIULE:

- (U) Granite Sentry ADOC IOC Feb 89
- (U) SPADOC 4A IOC Apr 89
- (U) Granite Sentry NCC (missile warning) IOC Mar 90
- (U) Granite Sentry NCC (space/correlation) IOC Mar 91
- (U) SPADOC 4B IOC Apr 91
- (U) CSSR IOC Apr 91
- (U) Granite Sentry CSSR Interface complete 2nd Qtr 92
- (U) SCIS IOC 2nd Qtr 92
- (U) CCPDS-R (Common subsystem) IOC 4th Qtr 93
- (U) Granite Sentry CCPDS-R and SPADOC 4C 4th Qtr 93

Interfaces complete
- (U) Granite Sentry Weather and Battle Staff IOC 2nd Qtr 94
- (U) CSSR P3I 4th Qtr 94
- (U) OPCC Missile Warning IOC Fy 95
- (U) SCIS New Media IY 95
- (U) CCPDS-R (PDS/SAC Unique/OPCC subsystems) IOC FY 95
- (U) Granite Sentry P3I FY 95
- (U) SPADOC 4C IOC FY 95
- (U) OPCC Air Warning/CCP IOC FY 96

W U CW FOC FT 96

0
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PY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102325F Budget Activity: 3
PE Title: Joint Surveillance System (JSS) Strategic Programs

A. (U) RESOURCZS ($ in Thousands)
Project FY 1989 FY 1990 Fy 1991 To Total
Number & Actual Estimate Estimate Complete Program
Title

2976 Atmospheric Tactical
Warning Connectivity 816 774 808 Cont TD

2996 FAA/AF Radar Replacement 846 840 870 Cont ._D

TOTAL 1,662 1,614 1.678 Cont BD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Joint Surveillance System (JSS) pro-
vides for air surveillance and command and control of air defense forces
for airspace sovereignty.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2976, Atmospheric Tactical Warning Connectivity: The
Atmospheric Tactical Warning Connectivity (AIWC) program will
integrate the Over-the-Horizon Backscatter (OTH-B) radar system.
North Warning System (NWS), and the Navy's Relocatable Over-the-
Horizon Radar (ROTHR) into the JSS Region and Sector Operations
Control Centers (ROCCa/SOCCs).

(U) Fiscal Year 1989 Accomplishments:

- (U) Completed initial ROCC/SOCC computer upgrades/integration
(computer memory and port expansion).

- (U) Continued OTH-B and ROTHR ops center integration/evaluation.

- (U) Completed prototyping of OTH-B/ROTHR interface control unit for
the ROCCs/SOCCs.

- (U) Prepared procurement documentation and specifications.

(U) Fiscal Year 1990 Planned Program:
- (U) Initiate competitive procurement of ROCC/SOCC integration

hardware and software for OTH-B and ROTHR.
- (U) Begin installation of integration hardware and software.

(U) Fiscal Year 1991 Planned Program:
- (U) Continue installation and check-out of ROCC/SOCC integration

hardware and software.

(U) Work Performed By: Air Force program management for the JSS Region
and Sector Operations Control Centers is by Air Force Logistics
Command. Wright-Patterson APB. OH. The prime contractor for the JSS
ROCCs/SOCCs is Hughes Aircraft Corporation, Fullerton. CA. Management
of the Atmospheric Tactical Warning Connectivity is by the Electronic
Systems Division of Air Force Systems Command. Hanwcom AnE, MA.
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Program Element: #0102325F Budget Activity: 3 -
PE Title: Joint Surveillance System (JSS) Strategic Programs

(U) Related Activities:
- (U) Connectivity with OTH-B (0102417F). NWS (0102412F). ROTHR

(0604725N), AWACS (0207417F).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

OTHER PROCRIENT: 0 5,808 832 Cont BD
(BA 63)

(U) International Cooperative Agreements: The AIWC program upgrades to
the JSS ROCCs/SOCCs are shared with Canada on a reimbursable basis as
part of the North American Air Defense Modernization Memorandum of
Understanding signed in 1985 by the US Secretary of Lefense and the
Canadian Minister of Defense. This allows Canada to implement cost-
effective and operationally consistent changes to their JSS ROCCs.

2. (U) Project 2996. FAA/AF Radar Replacement (FARR): The FAA/AF Radar
Replacement (FARR) program will replace forty (40) existing JSS
search, beacon, and height-finding radars with solid-state, three-
dimensional radars to improve mission performance and reduce operation
and maintenance costs. Saves Air Force over $48 million/year in
support costs and over 1.000 critical manpower authorizations.

(U) Fiscal Year 1989 Accomplishments:
- (U) Continued post-award engineering support to the Joint Program

Office (JPO).
- (U) Provided engineering support to resolve site-specific implemen-

tation issues.

(U) Fiscal Year 1990 Planned Program:
- (U) Continue technical engineering support for PARR JPO.
- (U) Support technical radar site surveys.

(U) Fiscal Year 1991 Planned Program:
- (U) Continue engineering support in preparation for system

installation, test, and check-out.
- (U) Continue resolution of site-specific engineering issues.

(U) Work Performed By: The Federal Aviation Agency is the lead
acquisition agency for the FAA/AF Radar Replacement Program in
accordance with a 19 November 1984 sub-agreement (as amended by
Amendment #1. dated 1 September 1988) to FAA/AF National Agreement
(NAT) 711. The FAA and the Air Force have established a Joint
Program Office at HQ FAA. Washington. D.C.. for this procurement.

* 00020
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0102325F Budget Activity: 3 -

PE Title: Jo-'nt Surveillance System (JSS) Strategic Programs

(U) Related Activities:
- (U) FAA/Air Force National Agreement 614 pertains.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

FT 1989 FY 1990 Fy 1991 To Total
Actual Estimate Estimate Complete Program-

OTHER PROCURD4ENT: 50.323 66.340 54.807 Cont lID
(BA 63)

(U) International Cooperative Agreements: Not applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMARY

Program EleentEO1024llF Budget Activity: 3 - Strategic Proerams
PE Title: Surveillance Radar Stations/Sites

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Counlete Pro2ram

2980 North Atlantic 790 5,010 7,202 Cont TBD
Defense Sys (NADS)

3159 Caribbean Basin 769 1,280 1,002 o TBD
Radar Net (CBRN)

TOTAL 1,559 6,290 8,204 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element funds strategic air
defense improvements in the North Atlantic and the Caribbean, and funds
the operation and support of existing as well as new air defense systems
.in both regions.

C. (V) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project Number and Title: 2980 North Atlantic Defense System:
Provides improvements to command, control and communications (C)
and surveillance equipment in the North Atlantic required to correct
air defense deficiencies and provide for defense of criticalF

] Supports US Commander-in-Chiif
Atlantic (USCINCLANT) and the North Atlantic Treaty Organization
(NATO) Supreme Allied Commander Atlantic (SACLANT).

(U) FY 1989 Accomplishments:
- (U) NATO NADS software development continued.

(U) FY 1990 Planned Program:
- (U) NATO NADS Control and Reporting Center/Communications

contract will be awarded using NATO Infrastructure Funds

(U) FY 1991 Planned Protram:
- (U) First NATO Radar delivered and installed
- (U) CRC/Comm development continues

(Uk) Pro2sram to Comletion:
- (U) All NATO Radars installed and operational
- (U) NATO IADS Full Operational Capability (FOC) achieved when

CRC declared operational in_
- (U) This is a continuing program
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Program Element: #0102411F Budget Activity: 3-Strategic Systems
PE Title: Surveillance Radar Stations/Sites

(U) WORK PERFORMD BY: Efforts are managed by the Electronic Systems
Division, Ranscom An-, MA. Technical support is provided by MITRE
Corporation, Burlington, MA; Rome Air Development Center. Griffies
AnD. NY; and the Electromagnetic Compatibility Analysis Center,
Annapolis. ND. General Electric Radar Systems Division. Syracuse.
NY. is the contractor for the NADS NATO Radar Subsystem. The
contractor for the CRC/Camm subsystem has not been selected.

(U) RELATED ACTIVITIES:
- (U) Program Element #0102412F. DEW Radar Stations
- (U) Program Element #0102417F. Over-the-Horizon Backscatter

(OTHf-B) Radar
- (U) Program Element #0102325F. Joint Surveillance System.
- (U) There is no unecessary duplication of effort within the Air

Force or the Department of Defense.

(U) OTHER APPROPRIATION KJNDS ($ in Thousands): Not Applicable

(U) INTERNATIONAL COOPERATIVE REEMENTS: NADS is a NATO Infrastructure

Program funded primarily with NATO funds

2. (U) Project Number and Title: 3159 Carribbean Basin Radar Network
Provides ground-based radar systems and upgraded u3 capability in
the Caribbean. These ground radars will support attack warning.
threat assesment. control of air defense/tactical forces, air
traffic management, and drug and arms interdiction. This project

supports the US Commander-in-Chief Southern Command (USSOUTHCOM) and
U SCINCLANT.

(U) FY 1989 Accomplishments:
- (U) RDT&E funds provided systems engineering support

(U) FY 1990 Planned Program:
- (U) RDT&E funds provide systems engineering support

(U) FY 1991 Planned Program:
- (U) RDT&E funds provide systems engineering support

(U) Progrm to Completion:
- (U) This is a continuing program

(U) WORK PERFORMD BY: Efforts are managed by the Electronic Systems
Division. Hanscom APB. NA. Technical support is provided by MITRE
Corporation. Burlington. NA; Rome Air Development Center, Griffiss
AB, NY; Electromagnetic Compatibility Analysis Center. Annapolis.
MD. Westinghouse Corp. Baltimore M is the CBRN Contractor.
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Program Element: #0102411F Budget Activity: 3-Strategic Systems
FE Title: Surveillance Radar Stations/Sites

(U) RELATED ACTIVITIES:
- (U) Progra Element #0102412F, DEW Radar Stations
- (U) Program Element #0102417F. Over-the-Horizon Backscatter

(ODI-B) Radar
- (U) Program Element #0102325F, Joint Surveillance System.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS ($ in Thousands)

Other Procurement (BA63)
FY 1989 FT 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 42. 654 1.952 3.256 Continuing BD

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Host Nation Agreements being
pursued in connection with each planned (ZRN site
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LKY 1991 RDT& ECIIiE~l~R

Program Element: # 0102412 Budget Activity: 3 - Strategic Programs
PE Title: DW Radar Stations

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2710 North Warning 0 0 1,047 9,464 141,951

System

Total 0 0 1.047 9.464 141.951

B. (U) BRIEF DESCRIPTION OF ELEMENT: This PE supports the operation of 20
remaining DEW Line radar stations and funds the North Warning System
(NWS) (DE Line replacement program). The DEW Line provides tactical

warning of bomber or cruise missile attack against the North American
Continent through a radar line extending from Alaska to Greenland. The
warning provides the National Command Authorities with time for decision
making and survival actions, permits the launch of strategic retaliatory
and command and control aircraft for survival., and alerts air defense
fighters to intercept attacking aircraft. The DEW Line can be
underflown by threat bombers because of numerous gaps at low altitude
and marginal radar performance. Because of its age (1957 initial
deployment), the DEW Line system is increasingly difficult and costly to
operate and maintain. NWS program objectives are to eliminate low-
altitude coverage gaps. improve radar performance, and reduce operation
and maintenance costs.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN Fy 1991:

(U) Project Number and Title: 2710 North Warning System (NWS):
A combination of minimally-attended, long-range radars (LRR) and short-
range unattended radars (UAR) will be deployed as gapfillers. The NWS will
be capable of detecting modern Soviet threat aircraft and cruise missilesC

NWS investment costs will be amortized by reducing operations and
supporf-costs compared to the DW Line and phasing out the U.S.
contribution to operation of the CADIN-Pinetree radar system in Canada.

(U) FY 1989 Accomplishments:
- (U) No RDT&E Funds were requested
- (U) Initial Operational Test & Evaluation was conducted March through

September 1989 (funded with remaining FY 1988 funds)
- (U) All remaining LRRs were installed at newly constructed

Canadian sites in Labrador

(U) FY 1990 Planned Program:
- (U) No RDT&E Funds are requested
- (U) A Production Decision on the UAR will be made
- (U) A contract will be warded for all 37 UARa in January 1990
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Pro. :am Element: # 0102412F Budget Activity: 3 - Strategic Programs
PE itle: DEW Radar Stations

(U) FY 1991 Planned Program:
- (U) Three prototype UARs refurbished to production configuration
- (U) Small-target detec-ion capability improvements will be identified

for the LRR

(U) Work Performed By: This effort is managed by the Electronic Systems Divi
sion, Hanscom AFB, MA. MITRE Corpori tion. Burlington MA; Rome Air
Development Center. Griffiss AFB. NY; Analytical Systems Engineering
Corporation, Burlington MA. Earth Technology Corporation, Seattle WA; and
the Electromagnetic Compatibility Analysis Center. Annapolis. MD are
providing technical support. AN/FPS-117 long-range radars were procured
from General Electric Company. Syracuse NY. in FY 1984 and PY 1985. UNISYS
Corporation (formerly Sperry). Great Neck, NY, was selected in FY 1984 as
the Full Scale Development contractor for the UAR, overall systems engineer
ing. and development of a cmmunications architecture for the Alaskan part
of the NWS. Canadian NWS efforts are managed by a Canadian program office
located in Ottawa.

(U) Related Activities:
- (U) Program Element #0102411F. Surveillance Radar Stations/Sites
- (U) Program Element #0102325F. Joint Surveillance System
- (U) Program Element #0102417F. Over-the-Horizon Backscatter (OTH-B) Radar
- (U) There is no unnecessary duplication of effort within the Air Force or

the Department of Defense

(U) Other Appropriation Funds: ($ in Thousands)

FY 1989 FY 1990 PY 1991 To Total
Actual Estimate Estimate Complete Program

OTHER PROCUREMENT:
Funds (BA63) 198,897 196,010 b.561 0 516,519
Quantities
SRR Controllers 1 2 0 0 3
Short Range Radar 17 20 0 0 37

(U) International Cooperative Agreements: The North Warning Program is the key
element of North American Air Defense Modernization established by the March
1985 Memorandum of Understanding between the United States and Canada, signed
by Secretary of Defense Weinberger and Canadian Minister of Defense Nielson.
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FY 1991 RDT&E DESCRIPTIVE SU..MARY

Program Element: #0102417F Project Number: N/A
PE Title: Over-the-Horizon Backscatter (OTH-B) Budget Activity: #3-Strategic

Radar Programs

A. (U) RDT&E RESOURCES ($ in Thousands)
Project Title OTH-B
Popular FY 1989 FY 1990 FY 1991 To Total

Name ACTUAL Estimate Estimate Complete Program
OTh-B 18.389 20.215 12.851 Cont BD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program develops an Over-the-Horizon Backscatter (OTH-B) radar to
satisfy requirements for tactical early warning of an attack on North
America by bombers and air-to-surface missiles. The OTH-B will detect and
track airborne vehicles at all altitudes to ranges between 500 and 1800
nautical miles. The radar system will provide surveillance coverage of
the east. west. and southern approaches to North America.

C. (U) PROGRAM ACGOMPLISHENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Begin DT&E on the integrated ECRS
- (U) Awarded contract for Third Party Financed power plant for ARS

2. (U) FY 1990 Planned Program:
- (U) Complete DT&E on the ECRS
- (U) Conduct IOT&E on the ECRS
- (U) Award contract for Alaskan Radar System (ARS), 1st sector

3. (U) FY 1991 Planned Program:
- (U) Achieve1
- (U) Begin procurement of the Central Radar System

4. (U) Program to Completion:
- (U) Complete procurement of the Central Radar System
- (U) This is a continuing program

D. (U) WORK PERFORMED BY: The development of the OTH-B radar system and
supporting OTH technical efforts are managed by the Air Force Systems
Command's Electronic Systems Division, Hanscom APB, MA. The radar prime
contractor is the General Electric Co.. Syracuse. NY. Major subcontractors
include General Telephone and Electronics Corp. Waltham. MA; General
Electric Co.. Huntsville, AL; Continental Electronics. Dallas, TX; and TRW.
Redondo Beach. CA. Continuing OTH technical efforts, analysis, engineering
studies and support are provided by: Rome Air Development Center, GriffiLe
APB. NY; SRI International Remote Measurement Laboratory, Menlo Park, CA;
Naval Research Laboratory. Washington, D.C.; MITRE Corporation, Bedford,
MA; and the Air Force Geoph)sics Laboratory, Hanscom AFB, MA.
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Program Element: #0102417F Project Number: N/A
PE Title: Over-the-Horizon Backacatter (OTH-B) Budget Activity: #3-Strategic

Radar Programs

E. (U) COMPARISON WITH F 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: Program restructured to 54 month program for the

Alaskan Radar System vice previously planned 42 month schedule.
reflecting a better understanding of the construction requirements in
the Arctic.

3. (U) COST CHANGES: Construction costs in Alaska drive cost of ARS up to
approximately $525 million

F. (U) PROGRAM DOCUMENTATION:
- (U) ASAF Decision Memorandum - Action Memorandum. Jan 82
- (U) ASAF Action Memorandum. Jan 84
- (U) TAC SOC. April 87
- (U) DCP #49. Rev 2. Jan 82
- (U) PMP. July 81
- (U) DOD Directive #5141.2. April 84
- (U) TEMP. Nov 82
- (U) Acquisition Plan. May 81
- (U) ADC ROC 10-71. Change 4. Dec 73
- (U) AD Master Plan. Jan 82
- (U) AAC SON 01-80. Sept 80
- (U) TAF SORD (10-71) 7 Aug 89

G. (U) EATED ACTIVITIES:
- (U) OTH-B will be compatible with related programs such as the North Warning

System (PE0102412F) and the Joint Surveillance System (PE0102325F).
- (U) OTH-B will send track information to the Regional and Sector Operations

Control Centers of the Joint Surveillance System and to the North
American Aerospace Defense Command (NORAD) Cheyenne Mountain Complex.

- (U) Communications will be provided under OTH Radar Systems Communications
(PE0102444F).

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

Fy 1989 FY 1990 Fy 1991 To Total
Actual Estimate Estimate Complete Program

1. (U) 0THER PROCURDENT: 169.239 204.577 0 Cont TBD
Funds (BA63)
Quantity 1 1 1 1 9

(60 deg sector)
2. (U) MILCON 17.500 0 11.000 0 71.800

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None
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Program Element: #0102417F Project Number: N/A
FE Title: Over-the-Horizon Backscatter (OTH-B) Budget Activity: #3-Stratesic

Radar Prograus

J. (U) MILESTONE SOUEIMLE:

- (U) System Definition Complete November 1973
- (U) Prototype Contract Award March 1975
- (U) Initiate Program Restructuring December 1976
- (U) Conclude Technical Feasibility Test February 1981
- (U) Conclude Limited Initial Operational

Test and Evaluation June 1981
- (U) Air Force System Acquisition Review

Council (AFSARC) Review November 1981
- (U) Development Decision January 1982
- (U) Development Contract Award June 1982
- (U) Development Test & Evaluation Complete February 1990
- (U) Contract Award - Alaskan Radar System September 1990
- (U) Initial Operational Test & Evaluation

Complete November 1990
- (U) Initial Operational Capability (IOC)-East
- (U) IOC - West
- (U) IOC Alaskan Radar System
- (U) Full Operational Capability (FOC)

Central Radar System
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0102423F Project Number: N/A
PE Title: Ballistic Missile Early Warning Budget Activity: #3 - Strategic

System Programs

A. (U) RESOURCES ($ in Thousands)

Project Title
Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Complete Program

BMEWS
23,558 16,314 22329 Cont TBD

Total 23,558 16,314 22,329 Cont TBD

B. (VL) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
mission of BMEWS is to detect and provide warning of a ballistic

missile attack on the United States, Canada, the United Kingdom, and
Europe. Built in the late 1950s and early 196 0s, the system was

originally designed to detect and track Soviet threats consisting of a

relatively small number of single warhead missiles. The system is

designed to predict missile impact points by tracking the large, easy
to detect rocket booster. BMEWS consists of three sites at Thule,
Greenland; Clear, Alaska; and Fylingdales, England. The Thule site
has been upgraded with a modern phased array radar and computer
resources to improve its capability and maintainability. The
Fylingdales site is now being upgraded. Current capabilities are:

Thule Clear/Fylingdales

Range/Warning Time [
Traffic Handling
Launch Location (CEP)
Impact Location (CEP)

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Conducted major design reviews and began in-plant testing for

hardware at the component level for the Fylingdales upgrade.
- (U) Completed structural design efforts and started the UK-funded

facility construction by a UK firm under subcontract to the US
prime contractor.

- (U) Began software coding.

2. (U) FY 1990 Planned Program;
- (U) Continue software coding and begin initial development

software testing.
- (U) Continue hardware testing and begin in-plant testing at the

system level.
- (U) Continue facility construction.
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Program Element: # 0102423F Project Number: N/A
PE Title: Balli- tic Missile Early Warning Budget Activity: #3 - Strategi

Syste Programs

3. (U) FY 1991 Planned Program:
- (U) Complete in-plant development testing at the system level.
- (U) Complete facility construction.
- (U) Accomplish computer and radar i:,stallation on-site.
- (U) Initiate integration testing of on-site equipment and

facilities.

4. (U) Program to Completion:
- (U) This is a continuing program. The Fylingdales site will

attain IOC in FY 1992. Additional upgrade efforts will be
implemented as necessary to accommodate Tactical Warning/
Attack Assessment requirements.

D. (U) WORK PERFORMED BY: The prime contractor is Raytheon Corporation in
Wayland, MA. Major subcontractors are Control Data Corporation,
Minneapolis, MN (computers), and TRW, Redondo Beach, CA (software). The
program office is located at Air Force Systems Command's Electronic
Systems Division, Hanscom AFB, MA. General system engineering is
performed by the MITRE Corporation, Bedford, MA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) ADCOM ROC 3-75, BMEWS Modernization (S), 17 Oct 75.
- (U) The USAF Master Plan for Ballistic Missile Tactical Warning and

Attack Assessment (Sensors only) (FY 81-90) (S), 31 Mar 81.
- (U) Ballistic Missile TW/AA System Architecture (S-FED), 31 Dec 83.
- (U) JCSM, 2308/804 Tactical Warning and Attack Assessment Requirements

in support of Presidential Retaliatory Execution of the SlOP (TS),
26 Jun 78.

- (U) OSD Master Plan for Ballistic Missile Tactical Waraing and Attack
Assessment (:), 31 Mar 80.

- (U) Joint RAF/USAF Operations Plan, B1EWS Site III, RAF Fylingdales,
Oct 83 (S).

- (U) AFSPACECOM SON 002-87, BMEWS Modernization (S).

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0102431F, Defense Support Program
- (U) Program Element #0102432F, Sea Launched Ballistic Missile Radar

Warning Systems
- (U) Program Element #0102424F, SPACETRACK
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.
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0 Progrm Element: # 0102423F Project Number: N/A
PE Title: Ballistic Missile Early Warnins Budget Activity: #3 - jgja

H. (U) OTHER APPROPR JATION FUNDS:

1. (U) PROCUREMENT:

Other Procurement FY 1989 FY 1990 FY 1991 Total
Funds (BA 63): Actual Estimate Estimate ProLraN

2,413 6,169 250 TBD

2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: MOU between the United States
and United Kingdom concerning the Modernization of the Ballistic
Missile Early Warning Station, Royal Air Force Fylingdales, Yorkshire,
United Kingdom, 13 Oct 86 (U). Letter of Offer and Acceptance between
the United States Department of Defense and the Government of the
United Kingdom, Defense Procurement Office, 8 May 88 (U).

J. (U) NILESTON SCHEDULE:

1. (U) Thule Initial Operational Capability (IOC) June 1987
2. (U) Fylingdales Radar Upgrade Contract Award June 1988
3. (U) Fylingdales Radar IOC FY 1992
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FY 1991 RDT&R DESCRIPTIVE SUMMARY

Program Element: #0102424F Budget Activity:#3 - Strategic Programs
PE Title: SPACETRACK

A. (U) RESOURCES ($ in Thousands)

Project Fy 1989 Try 1990 FY 1991 To Total
Number & Actual Estimate Estimate Complete Program
Title
2295 Ground-Based Electro-Optical Deep Space Surveillance System

1.400 1.100 1.100 11100
2296 Space Surveillance Network Improvement Program

4.695 4.726 407 Cont BD
3202 Air Force Maui Optical Station

3,200 3.800 4.015 Cont lED
3887 Space Control Support

0 6,000 10.005 Cont TBD
3793 Project HAVE GAZE

3,000 0 0 0
Total 12.295 15,626 15.527 Cont TBD

B. (U) BRIEF DESCRIPTION OF N.EMENT:

C. (U) JUSTIFICATION FOR PROJECTS LESS THAM $10.0 MILLION IN FT 1991:

1. (U) Project 2295 Ground-based Electr-Optical Deep Space
Surveillance Syetem: This program provides a global network of
five sites to optically detect, track and identify satellites in
earth orbit from 2.000 to 22.000 nautical miles. Four sites have
been deployed with the fifth site in country to country
negotiations.

(U) FY 1989 Accomplishments:
- (U) Continued minimal essential SPO support for deployment of

site 5.
- (U) Continued negotiations with the Portuguese government on

the technical and facility agreements for the 5th site.
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Program Element: #0102424F Budget Activity:#3 - Strategic Programs
PE Title: SPACETRACK

- (U) Continued "caretaker-only" status of the GEODSS Test Site
(GTS) which houses the equipment to be delivered to the
5th site once the facility is built and environmentally
capable of handling the operational equipment.

(U) FY 1990 Planned Program:
- (U) Continues minimal essential SPO support for deployment of

site 5.
- (U) Continues negotiations with the Portuguese government on

the technical and facility agreements for the 5th site.
- (U) Continues "caretaker-only" status of the GEODSS Test Site

(GTS).
- (U) Continues minimal operational support of the GEODSS

Experimental Test Station (ITS) which provides a
technology test bed where potential improvements can be
developed and operationally configured before deployment

(U) FY 1991 Planned Program:
- (U) Continues minimum essential SPO support for deployment of

site 5.
- (U) Implements agreements with the Portuguese government for

installation of site 5.
- (U) Continues "caretaker-only" status of the GTS for

deployment of site 5 equipment.
- (U) Continues minimal operation of GECXSS ETS.

(U) Work Performed BY: Prime civilian contractor is TRW, Redondo
Beach. CA. Civilian subcontractors are ITEK (cameras).
Lexington. MA; Contraves Georz (telescopes), Pittsburgh. PA;
and Kentron (operations and maintenance), Honolulu. HI.

(U) Related Activities:
- (U) Program Element #0102310F. Cheyenne Mountain Complex

Tactical Warning/ Attack Assessment System
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds (Q in Thousands):

Other Procurement (BA 63):

FY 1989 FY 1990 Fy 1991 To Total
Actual Estimate Estimate Complete Progrm

598 10.836 230 Cont IBD

(U) International Agreements: None

2. (U) Project 2296 Space Surveillance Network Improvement Proeram:
Provides the architecture, technology. integration and
implementation programs for pre-planned improvements to the
dedicated, collateral and contributing sensors in the SSN as well
as the associated command, control, communication and mission
operations segments that are required to support the overall Space
Control mission.
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(U) FY 1989 Accomplishments:
- (U) Began installation of the PACBAR III equipment intu the

Saipan facility.
- (U) Began preliminary testing and check-out of the Saipan

Radar System.
- (U) Completed the installation and check-out of the Haystack

PACS.
- (U) Continued low level technology development on INTACS.
- (U) Began INTACS subsystem prototype inst] lation for

initial test and evaluation.

(U) FY 1990 Planned Program:
- (U) Completes DT&E and IOT&E for the Saipan Radar.
- (U) Continues minimum essential technology development on

INTACS.
- (U) Continues INTACS subsystem prototype installation into

CMC.
- (U) Begins work to integrate data from space-based visible

sensors into surveillance system data processing flow

(U) FY 1991 Planned Program:
- (U) Evaluates INTACS operation in CMC.
- (U) Tasks required but not funded - will be held as unfunded

requirements.

(U) Work Performed By: Saipan Radar deployment contracted through
ERSC & WSMC. Haystack PACS performed by MIT/LL. INTACS
Technology/Prototype Development performed by MIT/LL. Space
based visible sensor work is performed by MIT/LL. General
systems engineering and technical support is provided by
Aerospace Corporation. Los Angeles. CA.

(U) Related Activities:
- (U) Program Element #0603438F. Satellite System Survivability
- (U) Program Element #0102310F, Cheyenne Mountain Complex

Tactical Warning/Attack Assessment System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement: Not applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3202 Air Force Maui Optical Station: The Air Force Maui
Optical Station (ANDS) is a unique national resource R&D
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Program Element: #0102424F Budget Activity:#3 - Strategic Programs
PE Title: SPAC(TRACK

facility that supports operationel space surveillance
requirements. provides measurement support to government and
scientific communities, and serves as a test bed for electro
-optics technology. The basic operations ard maintenance
support is provided through SPACETRACK RDT&E funding. Outside
user support is provided through other development. measurement
and experimental programs from various outside users (i.e. SDI.
Intel. etc.). This site provides critical operational data to
Space Command with IR signature data and compensated imaging
data used for space object identification and mission/payload
assessment (SIO/MPA) and ASAT support.

(U) FY 1989 Accomplishments:
- (U) Provided minimum essential core funding for basic

operations.

(U) FY 1990 Planned Program:
- (U) Provides basic core funding for minimum site operations.
- (U) Provides some deferred maintenance.

(U) FY 1991 Planned Program:
- (U) Provides basic core funding for minimum site operations.
- (U) Provides some deferred maintenance.

(U) Work Performed By: Avco Everett Research Laboratories.
Everett. MA. operates the Maui Optical Tracking and
Identification Facility and conducts research and development
at the Air Force Maui Optical Site. General systems
engineering and technical support is provided by Lincoln
Laboratory. Lexington. MA and Mitre Corporation. Bedford. MA.

(U) Related Activities:
- (U) Program Element #0603438F. Satellite System Survivability
- (U) Program Element #0102311F. Cheyenne Mountain Complex

Tactical Warning/Attack Assessment System.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement: Not applicable.

(U) International Cooperative Agreements: Not Applicable.
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FTY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: f 0102424F Project: #3887
PE Title: SPACRTRACK Budget Activity: #3 - Strategic Programs

Project Title: Space Control Support

" -" . . .1

Popular Name: Not Applicable
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1989 Fy 1990 FY1991 To Complete

Program MS 0 Jan 89 MS I Jan 90 N/A NS II 3Q FY 92
Milestones MS III 2Q FY 95

Engineering N/A NIA N/A PDR IQ FY 93
Milestones CDR IQ FY 94

IOC 4Q FY 96

T&E N/A N/A N/A DT&E 4Q FY 94
Milestones IOT&I 2Q FY 95

Sye End-to-end
Test TBD

Contract' N/A N/A Release Contract Award
Milestones RFP IQ FY 92

Aug 91

BUDGET FY 1989 FY 1990 FY 1991 TO COMPLETE
($000)

Major 0 0 0 (FT 92-97)
Contract 135,900

Support 0 5,200 8,800 (FT 92-97)
Contract 64,200

In-House 0 600 1,205 (FT 92-97)
Support /- 10,200

GI/ 0 0 0 (FY 92-97)
Other 0

Total 0 6,000 10,005 210,300
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S. (U) BRIEF DESCRIPTION OF MISSION REgQUIRMUNT AND SYSTM CAPABILITIES:
Soviet space system represent a growing threat to US land, naval, and
aerospace forces, enabling over-the-horizon targeting of these forces. This,
combined with the operational capability of the Soviet coorbital ASAT, which
can attack all US space systems in low earth orbit (LEO), allows Soviet space
forces to serve as an unacceptable multiplier for Soviet terrestrial forces.
Vithout a comparable capability, the US would be in an inferior position in
any confrontation throughout the spectrum of conflict. This situation could
force the US to accept the control of space by the enemy and provide them the
margin of capability needed to defeat US forces. To prevent this, the
planned US ASAT system will deploy both kinetic energy and directed energy
weapons under the cotrol of a single comprehensive surveillance and battle
management/command, control, and comunication (BM/C3) system. This project
develops the necessary surveillance and BN/C3 capabilities to provide a
highly responsive and flexible control system for all ASAT weapons. The
program will improve the Space Surveillance Network (SSN), develop and
install BM/C3 systems in Cheyenne Mountain, and integratq the various ASAT
weapons with USCINCSPACE's other space control capabilites.

C. (U) PROGRAM ACCOHPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments: Not applicable.

2. (U) FY 1990 Planned Program:
- (U) Begin prototyping effort on BM/C3 acquisition
- (U) Initiate simulation laboratory at AFSPACECOK
- (U) Prepare source selection documentation
- (U) Perform engineering analyses to support system

specification
- (U) Initiate space surveillance upgrade definition contract
- (U) Begin Hypervelocity Breakup Modelling study to analyze

ASAT debris hazard

3. (U) FT 1991 Planned Program:
- (U) Release ASAT BM/C3 contract RFl
- (U) Continue debris, simulation, prototyping, and surveillance

work
- (U) Begin auystem engineering contract for overall ASAT system

4. (U) Program to Completion:
- (U) Installation of ASAT BM/C3 system In Cheyenne Mountain (FY

1997)
- (U) Improvements to 8SN to handle ASAT generated debris (FrY

1997)
- (U) Improvements in SS to support weapon targetting and

strike assessemnt (FT 1997)

D. (U) VORK PEFOIMD BYT No contracts have been awarded to date.
Government support is currently proyided by MITRE Corp, Lexington,
MA. Responsbile agency is Headquarters Electronic System Division,
Advanced Technology Systems Office.
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E. (U) COMPARISO' WITH IT 1990/91 DESCRIPTIVE SUMMIARY:

1. (U) TUCESICAL CHANGES: Debris study work replaces Uncorrelated
Target Processor (VCT!) and Integrated Network Tasking and
Control Systems (ITACS) work, since UCT and INTACS
capabilities planned for SPADOC 4C should be sufficient to
support ASAT If debris does not overwhelm processing capacity
of network. Target signature work now funded by kinetic
energy AS*AZ weapon program (Army effort). System engineering
work for overall ASAT system added to ensure Integrated
program.

2. (U) SOIKMLE CHANGES: No change.

3. (U) COST CHANGES: No change.

F. (U) PROGRIM DOCUWWATICNs
- (U) Mission Need Statement (MRES) for Space Control Antisatellite

Capability, 19 May 1988, SECRET
- (U) Acquisition Decision Memorandum (AIN), Antisatellite (ASAT)

Syst aso, 6 Mar 69, SECRET
- (U) AFSPACCO Statement of Operational Need (SON) 003-89, ASAT

Battle Nanagement/Conmd, Control, and Cosmnication (BM/C3)
System (draft), 9 May 1989, SECRET

- (U) AFSPACECM SOMl 004-89, ASAT Weapons Systems (draft), 9 May 89,

- (U) USSPCZ= Antisatellite (ASAT) Concept of Operations (COKOPS),
12 Oct 69, SECRET

- (U) AFSPACECOM Systems Operational Requirement Document (SORD) 003-
89-1, ASAT UM/C3 and Surveillance Systems (draft), 22 Nov 69,
SECRETf

- (U) Test and Evaluation Vaster Plan (TI)for the Kinetic energy
hUAT Weapon System, 2 Oct 89, SECRET

- (U) Requirements for an ASAT Program, M3CS 201-66i Joint Chiefs of
Staff, 22 Sep 66, SECRET

- (U) USSPACS= Multicommand Required Operational Capability (MROC)
03-67 for a Space. Control hUAT Capability, Joint Chiefs of
Staff, 01-77-88, 5 Feb 86, SECRET

0. (U) RREUTUD ACTIVITIES:
- (V) program 2ament 001023 11F, Cheyenne Mountain Complex

Tactical VazzinglAttack Asoseamnt Systemi.
- (U)'There Is so unnecessary duplication of effort within the

Air Perne 6r the Department of Defense.

3. (1) O=R MIAIC FEUS (8 In Thousands):

1. (U) 1WinT No applicable.

2. (U) MILITARY FmESTRUCTIOE: Not applicable.

r.'fmy M T M IMUM INT s No e.9 0 0 3 9
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Program Element: # 0102424F Project: #3887

PR Title: SPACETRACK Budget Activity: #3 - Strategic Programs

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

None.

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

DT&E 4Q FY94 None

IOT&E 3Q FY95 None

SYS END-TO-END TEST TBD Demonstrates integrated

system (surveillance/BM/C3 /
weapon) performance

0
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FY 1991 NYT&E IFSCRIPTIVE SOMMRY

Program Element: 10102431F Project: # 3624
RE -itle: DEFSE SUPKORT PRAM Budget Activity: #3 - Strategic

Programs

Project Title: DEFNSE SUPRT PROGRAM

EOPULAR NAM: DSP
A. (U) SQ-fMULE/BUDGET INFORMION ($ in Thousands)

SICHE FY 1989 FY 1990 FY 1991 Tb Omplete
Program Transition to

Milestones BSTS

Egineering First DSP-i Sat.Rekaout Sat.Readout
Milestones Flight Sta.Upgrade Sta.Upgrade Ootinuing

T&E M3T-14
Milestcoes DT&E/OT&E

Contract Sat 14-15 Sat 16-19 Sat 20-25
Milestones Delivery Delivery Delivery

BUDGET Program Total
($000) FY 1989 FY 1990 FY 1991 (Th Calete)

Mj or
O00tract 81892 54474 49456 7BD

(ontract 8037 15116 12015 IBD

Inw-House
sup t 2856 3088 3052 TBD

Ow
Other 7570 7293 5467 'SD

Tbta1 100355 79971 69990 7B)
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B. (i) IEF mscmIpri c MISSION REume AND STEm cAP.JnTi :
The DSP systen is intended to satisfy the operational rezuirement for
a highly available, survivable, reliable satellite borne surveillance
system to detect and report missile and space launches and nuclear
detonati c s in near real time L

The DSP system Conists of
'in geostatiorzny orbits, fixed and mobile grand processing

stations; one multi-ppose facility, and a ground coauunications
network (GCN). DSP's primry mission is to provide tactical warning
and limited attack assessment of a ballistic missile attack. V

DSP also detects and reportsf jnuclear events

C. () PROGRAM A ISHMEN AND PLANS:

1. (U) FY 1989 Accomplishmiuts:-W )

- (U) Ontinued Mobile Ground System OS) hardware and software
upgrades to enhance survivability and ensure DSP-Icapatibility.

- (U) citinued redesign of fixed ground station software
architecture to carple1 wt DSP-i capabilities.

- (U) Demnstrated the ability to process data from two
satellites simultarecusly to adieve a "stereo vieing"
capability.

- (U) Began the dweloplent to replace unsupprtable satellite
reaout equipmet at the fixed ground stations.

3. (U) FY 1990 PlannedPr a-

(U) Cotinue redesign of fixed gr nd station software
architecture to camplement DSP-1 capabilities (e.g., laser
crosslink data processing, processing now sensor data, Ada-
based language), and redesign software neintenance and
support programs.

- (U) Contin e Mobile Ground System CICS) hardwae &d sof tware
upgrades to enhance survivability and ensure DSP-I
capatibility.

- (U) ontinu the deelopment to replace unsuprrtable satellite
rea out equipffet at the fixed ground stations.
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4. (U) .Y 1991 Planed- (07 -
- (U) Continue reesign of fixed ground station sof6are

ard-itecture to catplemnt DSP-1 capabilities (e.g., laser
crosslink data processing, processing ne sensor data, Ada-
based language), and redesign sofbare vainteance and
support programs.

- (U) Continue Mobile Ground Systen (GS) hardware and software
upgrades to enhance survivability and ensure DSP-I
coupatibili ty.

- (U) Continue the development to replace unsupportable satellite
readout equipment at the fixed ground stations.

- (U) Begin the development to replace overloaded computers at
the fixed ground stations.

5. (U) Program to Completio:
- (U) Continuing Program
- (U) Ermpasis directed toward eliminating/minimizing operational

deficiencies and vulnerabilities, insuring launch
capability by either Titan IV or Space Shuttle, insuring a
survivable DSP through fixed and mobile ground system
upgrades, and insuring ground station supportability.

- (U) Plan and execute the transition to the follow-on program,
the Boost Surveillance and Tracking System (BSTS) which is
being developed jointly by the Air Force and Strategic
Defense Initiative office.

D. (U) WORK PERFORMED BY: The major contractors are TRW, Redondo Beach, CA;
Aerojet ElectroSystes Company, Azusa, CA; IBM, Boulder, CO; Aerospace Corp.,
El Segundo, CA; Sandia National Laboratories, Albuquenpiue, NM; and Los Alamos
National Laboratories, Los Alamos, hAL AFSC/Space Systes Division is
responsible for system development and acquisition.

E. (U) Q3MPARISWN WIIH FY 1990/91 IESCRITIVE SUMARY:
1. (U) UIGI3ERf CHANS: None.
2. (U) SOEUTLE QAGES: None.
3. (U) CST CHANGES: None.

F. (U) PROGRAM DOa3R4ATION:
- (U) Update sheet for the DSP Development Concept Paper No. 58,

1 Sep 72 (S).
- (U) DepSec~ef UHIo for SAF (S), Subject: DSARC I for Advanced Warning

Systems, 15 Feb 80; and SAF/AL n: for USAF/CV (S), Subject: DSP
rWARC I Imnlem-ntation, 3 Mar 80.

- (U) mDCMi ROCs 6-73, 3-77, 4-77, *KI4CS OR/ROC DSP-01-72,
and 13-77 (S).

- (U) NS for Inproved Missile Warning and Attack Assessment, SecDef
n " to SAF(S), 19 Mar 80.

- (U) SON 201-82, Survivable and Enduring Missile Warning System (S).
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Program Eemet: #0102431F ProJect: # 3624
PE Ti.tle: DMMM SuPoRT p(RAm Budget Activity: #3 - Eitegic

Prorm

G. (U RELATED AcIVITiFs:
- (U) P.E. 03031107 and 03036057 (Defense Satellite Commicatioos

system)
- (U) P.E. 0305119F (Space Boosters)
- (U) P.E. 0305171W (Space Laimdi &part progran)
- (U) P.E. 0603735F PE40C Arhitecture)
- MU P.E. 0603220C (Surveillance, Acquisition, Tracking, and Kill

Assesaet). This S)IO-uzmnaged PH pro~ides advacd teimnical
dserelopzwit to sqvczrt ISP ftilai-Mi design.

- (U) Ihere is no uMMOesZY duplication of effort within the Air
Freor the Department of Defense.

H. (U OTlIE API~RWimmCZ FW~s

FY 1989 FY 1990 FY' 1991 Total

missile ProcureamtAcul Etmt EsiaePorm

Funds (BA 45) 432,389 346,631 326,247 B
Quantity (satellites) 2 1 1

Other Procurement
Funds (BA 63) 5,151 72,221 78,193 7

2. MU MTTARY am~JI N/A

I. (U M NA'TIML~WPEAIJ AGRE012MS Nn.

J. (U) TMs' ANDr EVA TM'I~ DM:

T&E AC'!IVTY (PAST 36 XM~IS)

Event Date Results

Flight 13 on-orbit Dr&E/OT&E FY88 Cczpleted
Flight 14 on-orbit DT&E/OM& FY89 Q0ipete
Ground msten upgrades for WSP-1 rft8-89 Comileted

Event Planned Date ReMarkw

Satellite on-orbit Dr&E/A)T&E FY90-98 Stellites 15-25
NOT-14 Upgrade IYX&E/OT& FY89-92 six moile tenn.
Systemi 1 Softiere I71'W/OT&E FY89-92 three gid. sta.
Satellite Reaot Station Upgrd FY90-93 three god. sta.

(MM) rvr&E/Or&E
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0102432F Budget Activity:#3 - Strategic Programs
PE Title: Sea Launched Ballistic Missile

(SLBM) Radar Warning Systems

A. (U) RESOURCES ($ in Thousands)

Project I 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Complete Program
Title

2887 PAVE PAWS 9.815 3.599 2.294 3.030 35,600
Total 9.815 3.599 2.294 3,030 35.600

B. (W) BRIEF DESCIFIION OF ELE14ENT: r

mxne Lrn xaaar waruing
System consists of PAVE PAWS sites at Cape Cod APS. MA; Beale APB. CA.
Robins APB, GA; and Eldorado AFS. TX; and the Perimeter Acquisition
Radar Attack Characterization System (PARCS) in North Dakota. C

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

(U) Project 2887. PAVE PAWS: PAVE PAWS is being upgraded to r

The Northeast (N) and Northwest (NW) sites will undergo a
computer upgrade to provij commonality with the new Southeast (SE) and
Southwest (SW) sites, and

J Current capabilities are:

PAVE PAWS PARCS

Range/Warning TimeF
Traffic Handling
Launch Location (CEP)
Impact Location (CEP)

(U) FY 1989 Accomplishments:
- (U) Continued system engineering software development, and in-plant

testing for the ADP upgrades (NE and NW sites).

(U) FY 1990 Planned Proarm:
- (U) Continue system engineering software development and in-plant

testing for the ADP upgrades (NE and NW sites).
- (U) Initiate installation and on-site testing at RE site.
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Program Element: #0102432F Budget Activity:#3 - Strategic Programs
PE Title: Sea Launched Ballistic Missile

(SLBM) Radar Warning Systems

(U) FY 1991 Planned Program:
- (U) Complete system engineering and software development for ADP

upgrades (NE and NW sites).
- (U) Complete on-site installation and testing at the NE site.
- (U) Initiate installation and on-site testing at the NW site.

(U) Work Performed By:
- Prime contractor: Raytheon Corporation. Wayland. MA.
- Major subcontractors: Control Data Corporation, Minneapolis. MN

(Hardware) and TRW, Redondo Beach. CA (software).
- Program management: Air Force Systems Command's Electronic Systems

Division. Hanscom AFB. MA. with North American Aerospace Defense
Command (NORAD), Space Command. and Air Force Communications
Command.

- General system engineering: MITRE Corporation. Bedford. MA.

(U) Related Activities:
- (U) Program Element #0102431F. Defense Support Program
- (U) Program Element #0102423F, Ballistic Missile Early Warning

System
- (U) Program Element #0102424F. SPACETRACK
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 63):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 1,769 746 0 0 71.915

(U) INTERNATIONAL (DOPERATIVE AGREEMENTS: N/A
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FT 1991 RDT&Z DESCRIPTIVE SM2DARY

Program Element: #0102433F Project Number: # N/A
PE Title: NUDET Detection System (NDS) Budget Activity: 3-Strategic

Proaras8

A. (U) RESOURCES ($ in Thousands)
Prolect
Number & FY 1989 FY 1990 FY1991 To Total
Title Actual Estimate Estimate Complete Program

0001 NUDET
Detection 10,794 6,735 5,125 Cont TBD
System

B. (U) BRIEF DESCRIPTION OF ELEZNT:
The National Military Command System and Unified and Specified
Commands require a highly survivable capability to detect, locate, and
report any nuclear detonation (NUDET) on a global basis in near real
time. NUDET information supports post-Impact selection of appropriate
retaliatory options in response to a nuclear attack against North
America, as well as strike confirmation, and damage assessment. The
NUDET Detection System consists of sensors integrated on the
operational Navotar Global Positioning System (GPS) satellites plus a
user segment consisting of Ground/Airborne Integrated Terminals
(G/AIT). The sensors will provide location of nuclear bursts
worldwide r

orThis
program element complements 01 0301357? which provides f3o the

integration of these NDS sensors on GPS spacecraft.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FT 1991

1. (U) Project 0001. NUDET Detection Systems
This project develops the IMP sensor for the GS satellites and develops the
Ground/Airborne Integrated Terminal (G/AIT) to provide authorized users direct
receipt of NDS nuclear detonation data.

(U) YI 1989 Accomplishments
- (U) Bogan engineering development and requalification of the NDS

payload for the 61S replenishment satellites.
- (U) Completed G/AIT software qualification testing.
- (U) Continued production planning and preparation activities.

(U) FT 1990 Planned Program:
- (U) Conclude basic G/AIT development.
- (U) Upgrade G/AIT processing capabilities.
- (U) Begin integration/testing of FSD G/AITs.
- (U) Continue engineering development and requalification of NDS

sensors to install Into GPS Block IIR satellites.
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Program Element: #0102433F Project Number: # N/A

PS Title: NUDET Detection System (NDS) Budget Activity: 3-Strategic
Programs

(U) FY 1991 Planned Program
- (U) Continue integration and field testing of FSD G/AITs.
- (U) Continue engineering development and requalification of NDS

sensors to install into GPS Block IR satellites.
- (U) Continue upgrade of G/AIT processing capabilities.

(1) WORK PERFORMED BY: System devhlopment and procurement is
accomplished by Air Force Systems Command's Space Systems Division,
Los Angeles APB, CA with ther L

J Rockwell International,
Seal Beach, CA, integrates the NDS sensors on Block II GPS satellites
and produces the EIMP sensor for Block II satellites. General
Electric, East Windsor, NJ will integrate NDS sensors on Block II
replenishment satellites. Science Applications International
Corporation, Manhattan Beach, CA, and the Aerospace Corporation, El
Segundo, CA, provide systems engineering support. Sandia National
Laboratories, Albuquerque, NM, and Los Alamos National Laboratory, Los
Alamos, NM, are under contract to the Department of Energy to produce
the X-ray and optical nublear detonation sensors. Texas Instruments,
Dallas, TX, is developing the G/AIT.

(U) RELATED ACTIVITIES:0 - (U) PE 0305165F, Navatar Global Positioning System (GPS) Space
Segment.

- (U) PE 0301357F, NUDET Detection System (NDS)
- (U) PE 0305999F, Data Analysis.
- (U) PE 0302015F, NEACP/E-4B Class V
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) OTHER.APPROPRIATION FUNDS ($ in Thousands)

Missile Procurement (BA 27)

FY 1989 FT 1990 FY1991 To Total
Actual Estimate Estimate Complete Proaram

Cost 0 0 17,977 Continuing TBD
Quantity 0 0 0 Continuing TID

Other Procurement (BA 83)

Cost 0 5,487 17,625 Continuing TBD
Quantity 0 0 1 Continuing TBD

(U) International Cooperative Agreements: Not applicable.
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FTY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 00207129F Budget Activity: #4 - Tactical Program.
PE Title: F-Ill Squadrons

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 Fy 1991 To Total
Title Actual Estimate Estimate Complete Program

2962 F-Ill Avionics Modernization Program (AMP)
3,960 5,876 5,329 3,526 130,856

3079 F-111 Digital Flight Control System (DFCS)
17,001 16,493 5,988 1,251 63,441

3925 F-IIID Permissive Action Link (PAL)
0 10,000 0 0 10,000

Total 20,961 32,369 11,317 4,777 204,297

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides funds for
development activities associated with the F-ill aircraft. The
F/FB-Ill AMP (Project 2962) Is a reliability/maintainability
improvement to the bomb/navigation system required to reduce
maintenance and support costs associated with high failure, high cost,
and technologically outdated components. The funding in FY 89-91 will
allow development of Test Program Sets (TPSs) for both intermediate
and depot level repair of LRUs/SRUs. The TPS development/procurement
Is critical to lessen dependence on interim contractor support (ICS)
for the F-Ill AMP-modified systems. Project 3079. the DFCS, is a
development effort to replace the analog flight control system with a
digital system to eliminate safety deficiencies (uncosmanded flight
maneuvers) and improve reliability and maintainability. Project 3925,
PAL, is a development effort to replace the existing Aircraft Monitor
and Control function to meet nuclear weapon use control requirements
and compatibility with new technology nuclear weapons.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 2962, Avionics Modernization Program (AMP): The F/FB-Ill
AMP is a low risk reliability/maintainability upgrade to the bomb
navigation system of the FB-Ill, F-Ill A/D/E/F, and ZF-IIIA. This
modification involves the substitution, modification and
repackaging of 16 Line Replaceable Units in the following
subsystems: Inertial Navigation System, Terrain Following Radar,
Attack Radar, Doppler Radar, Controls and Displays and Data
Transfer Unit. The AMP modification also raises the mean time
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Program Elements #0207129F Budget Activity: #4 - Tactical Programs
PE Title: F-Ill Squadrons

between failure of the overall system from the current 5 hours to
approximately 20 hours and viii ensure system supportability into the
1990s. The current phase of development deals with the design of Test
Program Sets (TPSs) needed to achieve an organic repair capability at
intermediate and depot levels. In early 1988, an agreement was
reached between Air Force Systems Comand (AFSC) and Air Force
Logistics Command (AFLC) specifying that Warner-Robins Air Logistics
Center (ALC) would develop the TPSs in-house. This agreement was
based on anticipated savings in development costs and an earlier
projected fielding date (as compared to contracting the effort with
private industry) for the AMP TPSs.

(U) FT 1989 Accomplishments:
- (U) Continued SRU TPS development.
- (U) Began development of TPSs for Line Replaceable Units (LRUs).

(U) FT 1990 Planned Program:
- (U) Continue SRU and LRU TPS development.
- (U) Hold Preliminary Design Review and Critical Design Review for

LRU TPS development effort.

(U) FY 1991 Planned Proaram:
- (U) Complete SRU TPS development.
- (U) Continue LRU TPS development and begin Independent Validation

and Verification (IV&V).

(U) WORK PERFORHED BY: The F-Ill AMP contractors are General Dynamics
Corporation, Ft. Worth, TX for the FB-Ill aircraft; and Grumman
Aerospace Corporation, Bethpage, NY for the F-Ill A/I and EF-Ill
aircraft. Development of the TPSs is being performed in-house by
Warner-Robins ALC, GA.

(U) RELATED ACTIVITIES: There is no unnnecessary duplication of

effort within the Air Force of the Department of Defense.

(U) OTHER APPROPRIATION FUNDS

AIRCRAFT PROCUREMENT (3010) FUNDS ($ in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 87,426 32,576 6,668 8,269 953,200

(U) INTIRNATIONAL COOPERATIVE AGREEMENTS: None.
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2. (U) Project 3079, Digital Flight Control System (DFCS): The DFCS is a
Class IV-A safety modification that replaces the electronic
portion of the F/Fl/UF-Ill flight control system with a modern
state-of-the-art digital computer and sensors. This project will
also Improve the critical interfaces of the flight control system
by incorporating the on-board autopilot and low altitude monitor,
and monitoring the tarrain following radar systems. An a
by-product of this safety modification, the reliability of the
flight control system will be improved from the current 60 hours
to 1750 hours.

(U) FTY 1989 Accomplishments:
- (U) Continued durability testing, reliability growth testing

and combined DT&E/IOT&E on the FB-lIlA.
- (U) Finalized production design.

(U) FTY 1990 Planned Program:
- (U) Complete DT&E/IOT&E on the F-IlA (SAC configuration).
- (U) Award the Low Rate Initial Production (LRIP) option.

(U) FTY 1991 Planned Program:
- (U) Deliver six LRIP units for kit-proofing on the six models

of F-ll aircraft.
- (U) Complete development of the Maintenance Training Set
- (U) Complete development of Test Program Sets.
- (U) Begin modificatIon and testing on the EF-IlIA.

(U) WORK PERFORMED BY: The DFCS contractor is General Dynamics,
Ft Worth, TX. The major subcontractor is Lear Astronics, Santa
Monica, CA. The F-Ill System Manager Is located at Sacramento
Air Logistics Center, McClellan AFB, CA. The DFCS development
effort is managed at Aeronautical Systems Division,
Wright-Patterson AFB, OH.

(U) RELATED ACTIVITIES: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS:

AIRCRAFT PROCUREMENT (3010) F UNDS ($ in Thousands):

FT 1989 FT 1990 FY 1991 To Total

Actual Estimate Estimate Complete Program
Cost 0 3,600 25,400 37,600 66,600

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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3. (U) Project 3925. Permissive Action Link (PAL): The F-Ill PAL is a
low risk reliability/maintainabillity upgrade to the Aircraft
Monitor and Control (AMAC) function on the F-111D aircraft. This
modification involves the upgrade of AMAC units that currently
exist on the F-1I11 which are no longer supportable nor available
for integration on the F-1IID. The improved AMAC will be backward
compatible with the existing F-1113 AMAC units.

(U) FT 1989 Accomplishments:
- Not Applicable

(U) FY 1990 Planned Program:
- (U) Develop and test breadboard and braasboard versions of

new controller.
- (U) Conduct preliminary and critical design reviews.
- (U) Complete data package.

(U) FY 1991 Planned Proaram:
- (U) Project complete.

(U) WORK PERFORMED BY: Design and development by Sandia National
Laboratory; Integration is being performed by General
Dynamics Corporation, Ft. Vorth, TX.

(U) RILATED ACTIVITIES: There is no unnecessary duplication of
within the Air Force or the Department of Defense.

(U) OTHER APROPRIATION FUNDS:

AIRCRAFT PROCUREMENT (3010) FUNDS ($ in Thousands):

•FT 1989 FY 1990 FT 1991 To Total
Actual Estimate Estimate Complete Proarm

Cost 3,800 3,536 1,900 3,667 12,903

(U) INTERNATIONAL COOPERRATIVI AGREiENTS: None
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Program Element: #027131 Budget Activity: #4 -Tactical

PE Title: A-10 Sauadrons Proarams

A. (U) RESOURCES IS in Thousands)
Project

Number FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Comvlete Proaram

A-10 Squadrons -0- 6,000 1,983 -0- 7,983

B. fU) BRIEF DESCRIPTION OF ELEMENT: The development efforts are designed to
continue the viability of A-10 aircraft through modification of
existing assets. The program supports the AF position that some A-10
should be modified with improved avionics for cost effective operations
in lower threat CAS environments and evaluates night enhancements for
A-10s in both CAS and Forward Air Controller (FAC) roles.

C. (U) JUSTIFICATION FOR PROJECT LESS THAN $ 10.0 MILLION IN FY 1991:

1. (U) A-10 Squadrons (No Proiect Number): The development funds provided
support two separate, but related parallel efforts. First is the
development of a Class V modification for the installation of the
updated Automatic Target Handoff System (ATHS) II Improved Data
Modem (IDM). This kit will be retrofitted to 225 A-10's which will
already be equipped with the Low Altitude Safety and Targeting
Enhancement (LASTE) system. The ATHS II will improve capabilities
for the A-10 in the Close Air Support (CAS) and the OA-10 in
Forward Air Control (FAC) missions. The second is the A/OA-10
Technology Demonstrator Program (TDP) which will
integrate/demonstrate avionics technology and different Forward
Looking Infrared (FLIR) systems for both the CAS and FAC missions.
The results of the TDP will assist Tactical Air Command in
identifying requirements which may lead to future modifications of
the A-10 and/ or the OA-10.

(U) FY 1989 Accomplishments:
- (U) TDP preliminary planning phase completed (March-May).
- (U) TDP Program Management Direction (PMD) issued (May).
- (U) TDP Prelimnary Design Review (Sep).
- (U) TDP demonstration flight planning initiated.

(U) FY 1991 Planned Proaram:
- (U) Provide Class V reprocurement package to AFLC.
- (U) Assist Air Force Logistics Command and TAC with

Qualification Test and Evaluation and Qualification
Operational Test and Evaluation.

- (U) Provide prototype kit to AFLC for kitproofing.

(U) Work Performed By: A/OA-10 TDP is on contract with Grumman
Aerospace, Bethpage HY and managed by Aeronautical Systems
Division, Wright-Patterson AFB O. No contract decisions have
been made concerning ATHS integration on the 225 aircraft.

(U) Related Activities:
- (U) PE 0604249/3920, Night/Precision Attack Program.
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- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds {S in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Procram

Aircraft Procurement, (BA 5)
Cost* ...... TBD TBD

* Funds are budgeted beginning in FY 92 to support the A-10
ATHS and are a portion of the total BP1100 (Class V
modification) monies allocated to the A-10 under Budget
Activity #5 (Modification of in-service aircraft).

(U) International Cooperative Aareements: Not Applicable.

0
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FY 1991 RDT&E DESCRIPTIVE SUMARY

Program Element: # Project Number: #2671
PE Title: F-16 Squadrons Budget Activity: # 4 - Tactical

Proarama
Project Title: F-16 Suadrons

POPULAR NAME: Fralcon
A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands)

I I I I I I
ISCHEDULE I FY 1989 I FY 1990 I FY 1991 I To Comolete I
IProgram I I I I I
IMilestones I N / A ICAS/BAI MS IV I N / A I N / A I
I I I I I I
IEngineering I Ongoing IBlock 40/50/MLUIBlock 40/50/MLUIBlock 40/50/MLI
IMilestones lIntegration lIntegration lIntegration ICAS Ongoing I
I I I I lIntearation I
IT&E IEW suite IIPE JBlock 50 (Ongoing I
IMilestones lIntegration IFlight lIntegration lIntegration I
I ITestina ITest ITestina ITestina I
(Contract IAuthorize MSIP (Initiate IContinuing IContinuing I
IMilestones IFollow-on IF-16 CAS/MLU lEffort lEffort
I IContract IKit FSD I I
IBUDGET I I I lProgram Total I
I($000) I FY 1989 I PY 1990 I FY 1991 I(To Complete) I

IMajor I 1 1 1,251,087 1
IContract I 1,506 11,000 I 58,600 1 (233,222) 1I I I

ISupport I 1 1 232,501 I
IContract I 2,700 540 1 0 I (0) I
I I I
lIn-House I 1 1 189,258 1
ISupport I 7,638 I 10,500 1 8,400 I (55,600) 1
1 II I I I
IGFE/ I I 1 I 105,546 1
1Other I 11,268 1 2,960 I 3,056 I (25,422) 1III II

I I I 1,778,392 1
1 23.112 I 25,000 I 70.056 I (314.2441 1
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B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
There is a continuing need for modernization of the USAF and allied
tactical fighter forces. Through the turn of the century, a
multimission fighter is required to counter quantitative deficiencies
in the tactical fighter force and modernize and supplement existing
forces. The F-16C/D is intended to fulfill these requirements. The
F-16 is a single-engine, single-seat, multirole tactical fighter with
full air-to-air and air-to-surface combat capabilities. It will be
employed in a complementary role to the F-15 in counter-air missions
and as a primary aircraft in the surface attack role. It will replace
aging F-4s and modernize the Air Reserve Forces. This project includes
tasks to develop, integrate and qualify systems to enhance the overall
performance of the F-16 in the accomplishment of its missions. These
improvements are grouped into a comprehensive, cost-effective
Multinational Staged Improvement Program (MSIP). They include expanded
air combat identification capability, updated electronic warfare suite,
and incorporation of improved communication/identification equipment.
In addition, this project develops enhanced night, under the weather
attack capability in the air-to-ground role. Improvements include a
higher maximum takeoff weight, improved air-to-air gun sight
algorithms, digital flight controls, and improved pilot interface.
Combat capability and versatility will be increased by integration of
an Increased Performance Engine (IPE), and enhanced with the addition
of advanced air-to-surface and air-to-air missiles and munitions. It
develops enhanced air-to-ground capabilities including a Digital
Terrain System (DTS), Pave Penny, Dry Bay Fire Extinguisher, 30mm gun
pod, and an Automatic Targeting Hand-off System (ATHS) for retrofit
into a planned quantity of 146 Block 30 F-16C/D aircraft for Close Air
Support (CAS). To continue to meet the increased threat of the 1990's,
a Mid-Life Upgrade (MLU) of the F-16A/B aircraft avionics will be
conducted in concert with our European partners. Future plans include
studies to upgrade F-16C/D avionics and computer system.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Completed F-16 Agile Falcon Predevelopment.
- (U) Continued FSD of Pressure Breathing anti-G System (Combat Edge).
- (U) Completed initial service release of both versions of Improved

Performance Engine (IPE).
- (U) Completed FSD testing of the LANTIRN navigation and targeting

pods.
- (U) Established detailed design for the Block 50 multirole upgrades

including full HARM/Shrike capability, advanced management of
expendables, and integrated ECM.

- (U) Completed launches of FSD AMRAAM system.
- (U) Continued development and testing of improvements initiated in

FY 88 and prior.
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2. (U) FY 1990 Planned Prooram:
- (U) "Transition to FSD" phase of the Mid-Life Update (MLU).
- (U) Complete FSD on Pressure Breathing anti-G System (Combat Edge).
- (U) Initiate development of improved data modem for the Automatic

Target Hand-off System.
- (U) Initiate development testing of the Block 50 upgrades.
- (U) Develop software upgrades to enhance LANTIRN targeting pod

operations.

3. (U) FY 1991 Planned Proaram:
- (U) Continue CAS retrofit development tasks.
- (U) Begin MLU FSD.
- (U) Initiate development flight testing of integrated HARM/Shrike

capability.
- (U) Develop selected hardening features to reduce vulnerability and

increase survivability.
- (U) Initiate development of a digital terrain system for covert

autonomous navigation and ground collision avoidance.

4. (U) Prooram to Completion:
- (U) Develop and test ATHS parameters for Suppression of Enemy Air

Defense (SEAD) mission.
- (U) Complete FSD of the F-16 MLU kit.
- (U) Complete FSD of the CAS retrofit kit.

D. (U) WORK PERFORMED BY: The F-16 System Program Office of the Aeronautical
Systems Division (ASD), Wright-Patterson Air Force Base, OH, has
management responsibi.ity for the F-16C/D program, F-16 Derivative
program, as well as residual development tasks identified for the
F-16A/B program. The F-16 System Program Management Division of the
Ogden Air Logistics Center, Materiel Management Directorate, Hill AFB,
UT, has management responsibility for the F-16A/B program, with the
exception of residual tasks retained by ASD under the Program Management
Responsibility Transfer agreement. The major contractors are General
Dynamics, Fort Worth, TX (airframe); Pratt & Whitney, East Hartford, CT
and General Electric, Evandale, OH (engine); and Westinghouse,
Baltimore, MD (radar). Major European manufacturers include Fabrique
Nationale, Belgium (engine); SABCA/SONACA, Belgium (aft fuselage, wings
and assembly); FOKKER, The Netherlands (center fuselage and assembly);
DAF, the Netherlands (landing gear); Per Udsen, Denmark (pylons and
vertical fin); Kongsberg Vapenfabrikk, Norway (inertial navigation set
and fan drive module); and General Electric Corporation, England
(head-up display).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Adds requirement for CAS retrofit kit
development (+$39.3M) and F-16A/B MLU retrofit kit development
(+$14.4M). Deletes requirement for F-16 derivative development

(-$161.0M).
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGF&: Above changes and other adjustments including

revised inflation rates total -$10, 'M for FY 1991.
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F. (U) PROGRAM DOCUMENTATION:
- (U) DCP #120, LWF Prototype, 1 Nov 72.
- (U) TAC ROC 303-76, F-16 Air Combat Fighter, 28 Dec 76.
- (U) DCP #143, Multipurpose Fighter (F-16), 8 May 78.
- (S) F-16C/D Block 40 SORD (draft), 9 May 89
- (S) F-16C/D Block 50 SORD (draft), 19 May 89
- (U) F-16C/D TEMP, 2 Aug 89

G. (U) RELATED ACTIVITIES:
- (U) Night, under-the-weather attack capability is being developed for

use on the F-16 and other aircraft under PE 0603249F, Night Attack
Program and PE 0604249F, Night/Precision Attack (Low Altitude
Navigation and Targeting Infrared System fox Night).

- (U) Advanced identification systems for the F-16 are being developed
under PE 0604725F, Aircraft Identification Systems, and PE 0603742F,
Combat Identification Technology.

- (U) Alternate and Improved performance engines are being developed for
the F-16 (and the F-15) under PE 0604218F, Engine Model Derivative
Program; PE 0604223F, Alternate Fighter Engine Program; and PE
0604268F, Aircraft Engine Component Improvement Program.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S in thousands)

1. (U) P
FY 1989 FY 1990 FY 1991 To Total
Actual Estiimt Etate Colete Proam

Aircraft Procurement (BA 01Fl6X, P-1 Line Items 6&7):
Funds 2877.7 2984.2 2794.5 18,067.6 48,956.5
Quantity 180 150 150 900 3059

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: The Air Force was directed in
July 1987 by the Secretary of Defense to conduct a study of F-16
derivatives which would be suitable for a mid-1990s complement to the
ATF and would be attractive to the European Participating Governments
(EPG) in the F-16 program. We established the framework for the F-16
Derivative program with the EPG as a three-phase cooperative program
consisting of predevelopment, development, and production. DOD funding
for the predevelopment phase was provided from the NATO R&D
appropriation (Nunn Amendment) which provided $8.OM of the FY 1988
RDT&E appropriation. The EPG concluded they do not have a near term
requirement for a new aircraft. However, they do need a mid-life
update (MLU) for their existing F-16s. Thus, to reach agreement with
the EPG, it was necessary to include MLU in the program. During
preparation of the FY 1990/1991 amended President's budget, the F-16
derivative aircraft (Agile Falcon) portion of the program was
cancelled, leaving only the MLU. Current plans are to proceed with the
MLU program with the EPG in FY 1990 under the provisions of Section 22
of the Arms Export Control Act.

UNCLASSIFIED 00058



UNCLASSIFIED
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Program Element: # 0207134F Project Number: 0D3=
PE Title: F-15E Sauadrons Budget Activity: f 4 - Tactical

Procra=s
Project Title: F-15 Sauadrons

POPULAR NAME: F-15 aale
A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands)

II I I I I

ISCHEDULE I FY 1989 I FY 1990 1 FY 1991 I To Conylete I
IProgram I II I I
IMilestones I N / A I N / A I N/A N / A I
I I i I
lEngineering I Ongoing I Ongoing I Ongoing I Ongoing I
|Milestones I Integ I Integ I Integ I Upgrades
i i I I
IT&E I MSIP IPE INuclear Cert IFollow on
IMilestones I /AMRAAM I Flight IFlight test IWeapons Integ
I I Flt Test I Test I IFIt Test
lContract I Complete I First I F-15E IPE IVHSIC Comp,
IMilestones I F-15E I Annual OFP I Integr IALQ-135 Band I
I I Contract I Update I Comolete 11.5 1
IBUDGET I I I IProgram Total I
|(S000) I FY 1989 I FY 1990 I FY 1991 I(To Complete) |
IMajor I II I
|Contract 1 47,205 1 38,933 I 55,200 I 2,628,274
1 1 1 I I (44.400)

ISupport I I I
lContract I 0 1 0 I 0 I 0
I I I I

fIn-House I I I
ISupport I 34,075 1 47,400 I 33,900 I 452,690 1
I I 1 1 I (81.700) I
IGFE/ I I I I
lOther I 3,500 1 0 I 0 I 349,149 1

I I I I i (0)
I I 84,780 I 86,333 I 89,110 1 3,430,113 1
ITotal * ** I h126,100)
• FY 1989 reported under PE 0207130F (including Proj 0132).
•* FY 1990 Includes $2.749M from PE 0207130F
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Program Element: # 0207134F Project Number: DI3U
PE Title: F-15E Sauadrons Budget Activity: # 4 - Tactical

Proorams

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
F-15 is the most capable fighter in the world today. As such, it is the
cornerstone to the accomplishment of all other tactical missions. With
conformal fuel tanks, the F-15 can deploy worldwide with minimal tanker
support and arrive in a combat ready configuration. The F-15E retains
the basic air-to-air capability and adds systems necessary to meet the
requirement for all weather, deep penetration and night/ under the
weather air-to-surface attack. However, the Soviet threat is making
qualitative advances with their new generation of aircraft possessing
all-weather detection and kill capabilities. To maintain the F-15's
superiority against the threat through the 1990s, avionics, armament,
airframe, and engine improvements are required. Avionics changes which
exploit proven technological advances are being incorporated into the
F-15 to provide expanded capability and support an updated and fully
integrated electronic warfare suite. Further, this project develops
enhanced capability for the air-to-ground role. In addition, overall
combat capability will be increased by integration of an Increased
Performance Engine (IPE), and a Very High Speed Integrated Circuit
(VHSIC) central computer (CC) into the aircraft.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Continued development and testing of the improvements initiated

in FY 1988 and prior.
- (U) Continued design, test and checkout of all Multi-Staged

Improvement Program (MSIP) changes and peculiar support
equipment to ensure system compatibility, continued IPE
integration, RF compatibility efforts, and continued ECCM
enhancements. The upgraded systems serve as a baseline for the
F-15E aircraft.

- (U) Continued VHSIC Central Computer full scale development.

2. (U) FY 1990 Planned Program:
- (U) Continued development and testing of the improvements initiated

in FY 1989 and prior.
- (U) Continued design, test and checkout of all MSIP changes and

peculiar support equipment to ensure system compatibility.
Continued IPE integration, RF compatibility efforts, VHSIC
Central Computer full scale development and ECCM enhancements.

- (U) Production of first annual operational flight program update.
- (U) Field Mission Support System II software.

3. (U) FY 1991 Planned Prooram:
- (U) Continue development and testing of the improvements initiated

in FY 1990 and prior.
- (U) Continue flight test and RDT&E tasks associated with SEEK EAGLE,

Tactical Electronic Warfare System (TEWS) integration, Increased
Performance Engine (IPE) integration, VHSIC CC development, RF
compatibility, advanced algorithm ECCM, combat identification
improvements, Mission Support System, Ground Collision Warning
System, Standard Crash Survivable Flight Data Recorder, Vertical
Tail Redesign, and LANTIRN integration.
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- (U) Produce second Operational Flight Program update.
- (U) Incorporate Data Transfer Module write capability.
- (U) Incorporate JTIDS capability.

4. (U) Program to Completion:
- (U) Completion of tasks including radar improvements, ECCM improve-

ments, VHSIC CC, combat identification, Global Positioning System,
added capability for electronic warfare test equipment, and flight
testing for safety and operational deficiencies.

D. (U) WORK PERFORMED BY: The F-15 development program is being managed by the
F-15 Program Office, Aeronautical Systems Division, Wright-Patterson Air
Force Base OH. McDonnell-Douglas Corporation, St. Louis MO, is the
prime contractor for development and production of the F-15 aircraft.
Pratt & Whitney division of the United Technology Corporation, West Palm
Beach FL, is the engine contractor. Hughes Aircraft Company, Culver
City CA, is the radar subcontractor to McDonnell-Douglas Corporation.
Northrop Corporation, Rolling Meadows IL, is responsible for the ALQ-135
Internal Countermeasures System. Loral Corporation, Yonkers NY, is
responsible for the ALR-56C Radar Warning Receiver.

E. (U) COMPARISON WITH FY 1990/1991 DESCRIPTIVE SUM-MARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: SRAM-T RDT&E efforts have been transferred to the

SRAM-T program element.

F. (U) PROGRM DOCUMENTATION:
- (U) TAC ROC 9-68, February 1968
- (U) DCP #19, Rev C, May 1977 as amended February 1980
- (U) TAF SON 321-82, January 1984
- (U) F-15E TEMP, April 1989

G. (U) RELATED ACTIVITIMI:
- (U) The Tactical Electronic Warfare System for F-15 application is being

developed in PE 0604241F (Consolidated EN Programs).
- (U) The Joint Tactical Information Distribution System (JTIDS) is being

developed for use on multiple aircraft including the F-15 under PE
0604754F (JTIDS).

- (U) The Low Altitude Navigation and Targeting Infrared System for Night
(LANTIRN) is being developed for the F-15E under PE 0604249F
(Night/Precision Attack).

- (U) The Increased Performance Engine (IPE) is being developed under PE
0604223F (Alternate Fighter- Engine).

- (U) The F-15 Ring Laser Gyro inertial navigation unit is being developed
for F-15E production and subsequent F-15A-D retrofit under PE
0604201F (Aircraft Avionics Equipment Development).

- (U) The Short Range Attack Missile - Tactical (SRAM-T) is being
developed for the F-15 under PE 0603364F and PE 0604245F (Short
Range Attack Missile - Tactical).
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- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in thousands):

1. (U) PROCUREMENT:

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Procra

Aircraft Procurement, (BA 01)
Funds 1,377,850 1,337,132 1,699,771 406,232 26,708,000
Quantity 36 36 36 0 1074

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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Program Element: Budget Activity: # 4 - Tactical Programs
PE Title: F-4G Wild Weasel SOuadrons

A. (U) RESaMCES ($ In Thousands)
Project

Number & FY 1989 FY 1990 FY 1991 To Total

327B F-4G WW Sqs 4,487 2,000 * 0 0 59,226
3779 F-W 0 1,149 L* Co T
Total 4,487 3,149 * 0 Cont TBD

B. (u) BRIEF DESIPTION cF zLM : This element provides funds for the
developrent and support of the Air Force's manned lethal defense
suppression weapon systemn(s). The F-4G Wild Weasel is the sole
operational, destructive, defensive suppression weapon system currently
in the Air Force inventory. It provides man-in-the-loop capability to
detect, identify, locate, and destroy the radars supporting hostile
surface-to-air missile (SAM systems. F-4G armaments consist of
anti-radiation missiles, standoff guided munitions, and conventional
F-4 weapons. F-4G Initial Operational Capability (IOC) was achieved on
1 April 1979. The requirement for a Follow-on Wild Weasel (F-W
weapon system, TAF Statement of Operational Need 305-86, was validated
on 4 Novefber 1987. The basis of this requirement is the need to
maintain a supportable, flexible and effective destructive capability
against enemy SAM system radars throughout and beyond the 1990s.

C. (U) MJSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLICN IN FY 1991:

1. (U) Proect: 327B. F-4G Wild Weasel SgUadrons:
The APR-38 Radar Warning and Attack System is the backbone of the
F-4G Wild Weasel. As signal complexity and density increased due
to the fielding of new -hreat systems, the need to improve the F-4G
Wild Weasel weapon system was evident. The APR-38 Performance
Update Program (PUP) and F-4G/F-16 Targeting Modem for the
hunter/killer scenario respond to this requirement. The R&D effort
is to update the capabilities of the F-4G so it can contend with
the exotic threat radars of the SAM systems being deployed now and
through the 1990's.

(U) FY 1989 AccmDlhents:
- (U) Carpleted production delivery of WASP cumputers FY 4/89.
- (U) Completed tasks resulting from PUP Phase II termination.
- (U) WASP program management transferred - FY 2/89.
- (U) APR-38 redesignated APR-47 due to WASP installation.
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Program Element: # _0 13 Budget Activity: # 4 - Tactical Proarams
Title: F-4G Wild Weasel Squadrons

(U) FY 1990 Planned Program:
- (U) Full operational capability of APR-47/WASP - FY 1/90
- (U) Initiate APR-47 frequency extension improvenent.
- (U) Trial installation of F-4G/F-16 Targeting Modem into F-4G
- (U) Develop technical data package for F-4G airframe

integration.
- (U) Initial purchase of F-4G/F-16 Targeting Modem.
- (U) Identify support equipment for Targeting Modem.

(U) FY 1991 Planned Program:
- (U) Initial test and evaluation of F-4G/F-16 Targeting Modem.
- (U) Complete development of improved support equipment for the

APR-47/F-4G.
- (U) Complete APR-47 frequency extension development - FY 3/91.
- (U) APR-47 frequency extension, trial installation - FY 4/91.

(U) WORK PERFOFO BY: McDonnell Douglas, St Louis MD, is the
primary contractor for the F-4G Wild Weasel Performance Upgrade
Program (PUP). Sperry Univac, Minneapolis MR, is producing the
PUP Phase I, WASP ccmputer. Air Force Systems Ccmmand is
responsible for development. Odgen Air Logistics Center UT is
responsible for management and installation of the subsystems
into the F-4G aircraft.

(U) RELATE) ACTIVITIES:
- (U) PE 0604270F (Electronic Warfare Development).
- (U) PE 0207313F (Imaging Infrared Maverick)
- (U) PE 0207126F (High Speed Anti-Radiation Missile).
- (U) PE 0207133F (F-16 Squadrons).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) 0THER APPBRIATION FUNDS (S In Thousands): None.
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Program Element: #Q021 Budget Activity: # 4 - Tactical Programs
PE Title: F-4G Wild Weasel Sauadrons

2. (U) Project: 3779. Follow On Wild Weasel:
WUSD(A) mission area #224, Defense Suppression, highlights the
responsibility of the Tactical Air Forces (TAF) to develop and
maintain the Electronic Combat (PC) mix required to contain
friendly air attrition rate to less than

])and less than E  J for the duration of a
conflict. A key eleent of the current Defense Suppression mix is
the F-4G Wild Weasel aircraft which provides a manned lethal
defense suppression capability. The F-4G Wild Weasel aircraft has
a dedicated mission of real time attack against mobile/fixed, land
and sea based, enemy radar-guided SAM systems. The F-4G weapon
system's service life is due to end in the 1998-2004 time frame
which will cause a shortfall in the Air Force's lethal defense
suppression capability. A Weapon System must be developed and
fielded in time to offset this shortfall.

Threat base for lethal defense supp -ssion includes the existingF

(U) FY 1989 Accaglisbments:
- (U) Establish a program office.
- (U) Define and initiate studies to examine/evaluate system

concepts for accomplishing lethal Defense Suppression in
1995-2005 time frame.

- (U) Perform force mix studies to evaluate roles and missions
and the cost effectiveness of manned/umanned platforms.

(U) FY 1990 Planned Proaram:
- (U) Continue system concept studies/evaluation.
- (U) Continue program Phase 0 dooumentation requirements.

(U) FY 1991 Planned Proaram:
- (U) Continue program Milestone 0 documentation requirements.
- (U) Update system concept, acquisition strategy and other

program documents.
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Program Element: #020713 Budget Activity: # 4 - Tactical Programs
PE Title: F-4G Wild Weasel Suadrons

(U) WRK PEEBE BY: Air Force Systems CUmmand's Aeronautical
Systems Division, Dayton OH, is the developing activity. Air Force
Studies and Analysis, Washington DC, and Air Force Electronic
Warfare Center, San Antonio TX, are performing operational
assessments of various system concepts and force mixes. Ball
Systems Inc., San Diego CA, is performing system concept evaluation
studies.

(U) PRORA DOL ATION;
- (U) Defense Guidance section III subsection I, Force

Modernization paragraph 3b.
- (U) OUSD(A) Mission Area #224, Defense Suppression.
- (U) TAF SON 305-86, 4 Nov 87.
- (U) Program Decision Memorandum, 14 Jul 88.
- (U) TAF SCOD 305-86-I-A, 13 Aug 89.
- (U) AF/CC 301855Z Jan 90 Msg (S); Subj: Lethal Defense

Suppression (U).

(U) E ATED ACTIVITIES:
- (U) PE 0207316F, Tacit Rainbow.
- (U) PE 0604242F, Advanced Tactical Aircraft.- (U) PE 0603109F, INEWS/ICNIA.
- (U) PE 0207162F, High Speed Anti-Radiation Missile.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) OTHER APPROPRIATIOH FUNDS (S In Thousands) : None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207162F Budget Activity: #4 - Tactical Programs
PE Title: Tactical Air-to-Ground Missiles

A. (U) RESOURCES ($ in Thousands)

Number FY 1989 FY 1990 FY 1991 To TotalTteActual Esimt Estimate Complete Program

2330 High Speed Antiradiation Missile
3,881 2,485 509 -0- 44,019

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element supports two
upgrades to the High Speed Antiradiation Missile (HARM) guidance
section: Block III and Block IV. The Block III upgrade, baseline for
HARM C (Block IV and Lower Cost Seeker (LCS)), will correct system
deficiencies, refine guidance, and provide increased capabilities
against current threats. HARM Block IV will address antenna,
receiver, and video processor hardware and software changes to the
HARM guidance section improving HARM's performance against the
increased sophistication, concentration, and lethality of enemy ground
based guided missile and antiaircraft artillery systems that threaten
the ability of tactical aviation to accomplish its mission and
survive. Block IV and LCS are interchangeable, and are in direct
competition for HARM C production contracts beyond fiscal year 1992.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2330. HARM:

(U) FY 1989 Accomvlishments:
- (U) Completed Block IV Contractor Test and Evaluation (31

captives, 5 firings).
- (U) Started Block IV Development Test (DT).
- (U) Continued Block III DT/IOT&E.

(U) FY 1990 Planned Program:
- (U) Block III - complete combined DT/IOT&E testing (163

captive flights and 9 firings).
- (U) Block IV - complete DT (151 captives, 8 firings).

Complete delivery of pre-production missile (PPM)
seekers. Start IOT&E (8 firings).

- (U) Develop and test support equipment hardware and software
updates.
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Program Element: #0207162F Budget Activity: #4 - Tactical Programs
PE Title: Tactical Air-to-Ground Missiles

(U) FY 1990 Planned Program:
- (U) Block IV - Complete DT-IIIB testing (151 captives, 8

firings). Start OT-III(IOT&E) (8 firings)

(U) FY 1991 Planned Program:
- (U) Block III - Conduct OT-IIIB testing (12 captive flights,

6 firings).
- (U) Block IV - Develop support equipment updates. Complete

OT-III(IOT&E).

(U) Work Performed By: The Air Force program management is provided
by the Munitions Systems Division, Eglin AFB FL. Government
facilities used include the following: Aeronautical Systems
Division, Wright-Patterson AFB OH; Naval Weapons Center, China
Lake CA; Pacific Missile Test Center, Pt Mugu CA; and the Air
Force Flight Test Center, Edwards AFB CA. Air Force
participation in joint operational testing will be conducted by
the Air Force Operational Test and Evaluation Center, Kirtland
AFB NM. The prime contractor for this effort is Texas
Instruments, Incorporated, Dallas TX.

(U) Related Activities:
- (U) Program Element #0603320F, Lower Cost Antiradiation Seekers
- (U) Program Element #0207317F, HARM Improved Seeker
- (U) Program Element #0207136F, F-4G Wild Weasel Squadrons.
-(U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other ADDroDriation Funds:

Missile Procurement (BA 4, P-I Line Item N/A)
FY 1989 FY 1990 FY 1991 To Total
Actual Etimg Estimate Comlete Proam

Cost 221,945 67,902 0 *1,070,249 3,088,500
Quantity 893 326 0 4820 9622

*AF Procurement of Block IV begins in FY92.

(U) International Cooverative Agreements: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207163 Project Number: 3777
PE Title: Advanced Medium Range Air- Budget Activity: #4 - Tactical Programs

to-Air Missile

A. (U) RESOURCES (S in Thousands)
Project Title: AKRAAM.Pre-Planned Product Improvement (P31)
Popular FY 1989 FY 1990 FY 1991 To Total

e Actual Estimate Eite Complete Program

AMRAAM P31
0 14,929 25,516 155,167 195,612

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
current Air Force/Navy developed AMRAAM responded to an urgent need of
the US and NATO Tactical Air Forces which required a high performance
missile to help compensate for the numerical advantage of Warsaw Pact
fighter/interceptor aiLcraft. Th" AMAAM Pre-Planned Product
Improvement (P31) program provides for a research and development
program which enhances the missile's capability and operational
flexibility against new projected threats, maximizes its compatibility
with advanced fighters, incorporates high payoff technology
developments, and investigates new variants and/or alternate missions
that can utilize many of the current AMRAAM attributes.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments: Not applicable.

2. (U) FY 1990 Planned Program:
- (U) Initiate ATF compatibility improvements for compressed

carriage.
- (U) Initiate Electronic Counter-Countermeasure (ECCM) upgrade to

counter emerging threat countermeasures improvements.
- (U) Initiate a variable flow ducted rocket system engineering study

to address advanced propulsion requirements.

3. (U) FY 1991 Planned Program:
- (U) Continue development of improvements started in FY 1990.
- (U) Provide for proof of manufacture (POM) and qualification

hardware for subsystem testing, missile integration, and system
level testing.

- (U) Continue study and analysis work to prepare other P31 projects
for FSD start as appropriate.

4. (U) Program to Completion:
- (U) Complete missile upgrade projects begun in FY 1990.
- (U) Define and pursue additional changes in areas such as

propulsion, ordnance, guidance, and ECCM required to enable the
missile to counter the evolving threat.
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Program Element: #0207163F Project Number: 3777
PE Title: Advanced Medium Ranze Air- Budget Activity: #4 - Tactical Programs

to-Air Missile

D. (U) WORK PERFORMED BY: This project is managed by the AMRAAM Joint System
Program Office at the Munitions Systems Division, Eglin AFB FL. Hughes
Aircraft Company, Canoga Park CA was the FSD contractor. Production
contracts have been awarded to Hughes Aircraft Company, Tucson AZ and
Raytheon Company, Bedford MA. Hughes and Raytheon have formed a team
to perform the AMRAAM P31 FSD effort. A contract will be awarded to
Hughes with Raytheon as subcontractor (project associate). Production
competition will be retained.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: No change.
2. (U) SCHEDULE CHANCES:

(A) (U) Initial Operational Capability (IOC) April 1990
Change explanation: Missile deliveries have been delayed
due to manufacturing delays and to incorporate fixes
resulting from the flight test porgram. The F-15 radar
computer program was also updated to incorporate fixes
identified through the AMRAAM test program.

(B) (U) Milestone IIIB (Full Rate Production Decision) May 1990
Change explanation: The date for DAB IIIB has been changed
to complete the Stage 3 Captive Carriage Reliability Program
and demonstrate at least a 200 hour Mean Time Between
Maintenance (MTBM) reliability.

(D) (U) P31 Missile Free Flight Test Initiated 2nd Qtr 1993
Change explanation: More detailed schedule estimate caused a
slip of the planned date for the first free flight test.

(E) (U) P31 First Production Delivery 2nd Qtr 1995
(Lot VIII Block Change)
Change explanation: Change due to change in acquisition
strategy to Block incorporations, an expansion of flight
testing, and a re-assessment of production leadtimes.

3. (U) C: Total RDT&E program cost increase for AMRAAM P31
program (+ $6.9 million) is due to incorporation of revised
economic escalation rates.

F. (U) PROGRAM DOCUMENTATION:
- (U) JSOR (USAF ROC 9-76) Sep 78
- (U) MENS Nov 78
- (U) SOC Jul 86
- (U) DCP Apr 87
- (U) STAR Feb 89
- (U) TEMP Mar 89

G. (U) RELATED ACTIVITIES:
- (U) AMRAAM integration with the following programs:

PE #0207130F, F-15
PE #0207133F, F-16
PE #0603230F, #0604239F, Advanced Tactical Fighter
PE #0205667N, F-14
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Program Element: Q207163 Project Number: 3777
PE Title: Advanced Medium Range Air- Budget Activity: #4 - Tactical Programs

to-Air Missile

PE #0204136N, F/A-18
PE #0604314N, AMRAAM (Navy RDT&E)
PE #0204162N, AMRAAM (Navy Proc)
PE #0205138M, AMRAAM (Navy Proc)

(U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUEMEN:

FY 1989 FY 1990* FY 1991 To Total
Actual Estimate Estimate Complete Proer

Missile Procurement (BA 4, P-1 Line Item 17):
Cost 801,117 698,612 915,487 6,008,827 9,955,576
Quantity 874 815 1,250 13,589 17,108

* Includes $4.667 million and 12 missiles funded in PE 0207590F,

SEEK EAGLE
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: No cooperative agreements with
Foreign Nationals exist at this time for a P31 version of the AMRAAM
Missile System. However, under PE 0604314F (AMRAAM FSD), the
governments of the Federal Republic of Germany (GE), 0ie United Kingdom
(UK), and the United States (US) signed a Memorandum of Understanding
(MOU) during August 1980 concerning the research, development and
production of a Family of Advanced Air-to-Air Missile Systems. Under
the MOU, the US would develop and produce the Advanced Medium Range
Air-to-Air Missile (AMRAAM) system, and Europe would develop and
produce the Advanced Short Range Air-to-Air Missile (ASRAAM) system.
Under the MOU, GE and UK may establish their own production line,
coassemble the missile, or buy through Foreign Military Sales (FMS) to
acquire the AMRAAM. The Federal Republic of Germany has formally
withdrawn from the MOU; however, the aircraft integration work and FMS
purchases of inventory weapons are underway.

.. (U) MILESTONE SCHEDULE:

1. (U) Awarded Full Scale Development contract December 1981
2. (U) Milestone IIIA (Low Rate Initial Production) June 1987
3. (U) Initial Operational Capability April 1990
4. (U) Milestone IIIB (Full Rate Production) May 1990
5. (U) Award Initial AMRAAM P31 Contracts 2nd Qtr 1990
6. (U) P31 Missile Free Flight Test Initiated 2nd Qtr 1993
7. (U) P31 First Production Delivery 2nd Qtr 1995

(Lot VIII Block change)
8. (U) Final Production Deliveries (Lot XII) 3rd Qtr 2000
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Program Element: #0207215F Project Number" 3314
PE Title: TR-1 Squa Budget Activity: #4 - Tactical Programs

A. (U) FZSCtE: ($ In Tusards)
Project Title TR-1
Popular FY 1989 FY 1990 F! 1991 To Total
Nane Acual. Etimate Estimate Coplt

TR-I 99,115 110,710 54,764 Continuing TBD

B. (U) BMEF LESC i CFN C C MSSION AND SYSTEM CAPABILITIES:
The 11-1 Tactical Rec aissare System provides the United States and
allied forces in the NAIO Caitral Region with near-real-tine
battlefield surveillance usingl -

Advanced Synthetic Aperture Radar Syst (ASARS-2) imaging radi t h

carried aboard the TR-1 aircraft. The resulting intelligice gives
tactical cormanders the ability to a tk or otherwise react to eney
activities[ _] deep inside enn territory.
TR-1 sensor data will be processed and exloited in the 7R-i Ground
Station (TIRIGS) located in a hamrdened kunkerfr
ard in a northm ground statioE T RIGS and t e
prtotpestin gr In stion will rpaethei above grournd
prototype station| _4 The Tf-i program develops !rniGs and
northern ground station segments and integrates them into a
warfighting capability. These segnts provide mission planning and
control, ccuunicaticns, and imagery processing and exploitation. The
two ground stations will also coordinate various sensor exploitation
segTents to form an integrated battlefield r -imaissance system.

C. (U) PROGRAM AC4PLISHMN AND PLA:

1. (U) FY 1989 A istvants:
- (U) Costruction began on the NA-funded TRIGS bunker.
- (U) Major hardware pIocurumiwt and assembly cotinued.
- (U) The ASAS Processing Segmmt finishe aoceptance tests and

began integration at the prime contractor's facility.
- (U) The Program restructure cotract was awarded to resynchronize

the hardware and bunker deliveries, and to ensure the hardware
is adequately tested in COW.E before shipiwit to the FmG.

- (U) A study to investigate using Enhanced Moving Target Indication
in 7RIGS was initiated.

2. (U) PY 1990 Planned g :
- (U) TRIGS unkercstruction will continue.
- (U) Systa level IRIGSnt will start at the contractor's

facility with delivery of the amzn.icatis, imagery
exploitation, [ I

- (u) a s flight testing of all 7RIGS operational segmnts will
begin at the cotractor's facility.
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3. (U) FY 1991 Planned Program:

- (U) TRIGS bunker construction w.ll finish.
- (U) aHB flight tests will finish, and the system will be shipped

overseas.
- (U) TRIGS system installation in the bunker will camae.
- (U) Hardware procurement will start for the northern ground

station.

4. (U) Program to 2gpletion:
- (U) firt TRIGS will achieve initial operational capability in

- (U) The norihern ground station will achieve initial operaticnal
capablI Ity by( OCrrertly, options are being exploredto allow limited operations in!

- (U) AM=IC will conduct TRIGS operational-t ng after TRIGS
initial operational capability, an defi ciies will be
corrected in the cut-years.

D. (U) WORK PRUE MED BY: The program office is the Air Force Aeronautical
System Division, Wright-Patterson AEB CH. The TRIGS prime contractor
is Ford Aerospace Corp., San Jose CA. The ASARS-2 contractor is
Hughes Radar System Group, Culver City, CA.

E. (U) CCMPARISCH WITH FY 1990/91 PSIP)IVE SL44ARY:

1. (U) T I3MCAL CN2: None.
2. (U) SCHEDLE CHANGS: None.
3. (U) COST CHANES: None.

F. (U) PRIO(AM L)UENEATICN:
- (U) TAP RC 315-75, All Weather Target Acuisition System, 9 April

1975, revised 3 May 1977 (S).
- (U) Mission Elemnt Need Statement for Contim=os Battlefield

Standoff Surveillance 6 August 1979 (S/NOE ).

G. (U) RELAT ACIvITS:
- (U) Side-Loddng Airborne Radar (SLAR), Program Element 0604756F.

IFunds the airborne radar system and ground processing equipment.- (U)i-

- (U) US " Tactical Radar orrelator (RC), Program Element
0604740D662, procurement line BA0329. May procure (with Air
Force-provided funds) the ASARS-2 ground processor. The Air
Force and the Az y arc studying the werits of this proctaremet
strategy.

- (U) There is no unnecsary dipl'cation of effort within the Air
Porce or the Darient of Defense.
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H. (U) OlMR APPROPIATION FUDS:

EY 1989 FY 1990 FY 1991 Total
Actual Estiate Estimate Program

1. (U) Aircraft Prommaoj t BA04
- (U) BP11 and BP16 Raids 21,135 22,751 35,148 Continuing
- (U) BP19 Funds 0 10,431 8,255 Ctinuing
- (U) Total 21,135 33,182 43,403 Cntinuing
- (U) Quantity 0 0 0 23

(All aircraft already delivered, funds are for modifications)

(U) Other Procureiuit BA04
- (U) Funds 0 11,655 0 ontinuing
- (U) Quantity 0 0 0 2

2. (U) Military Construction BA04
- (U) Rinds 4,432 3,900 0 46,796

I. (U) INI'NATIONAL A GIE D GN : The US Air Force signed a
19ranordun of understandingF to sure the
TR-1 systen is interoperable with relatedl f .ense

J. (U) MILT = SCHOLJE:

1. (U) First TR-1 Ontract November 1979
2. (u) Prototype Ground station Cotract Award July 1981
3. (U) First 7R-1 Delivered Septeber 1981
4. (U) ASARS-2 operational Evaluation November 1982
5. (U) ASARS-2 Production Award September 1983
6. (U) Prototype Ground Station Delivery to Germany August 19-
7. (U) TIGS Initial Operatioal Capability
8. (U) TR-1 Northern Ground Station Initial Operaticnal

Capability (may be acleated)
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207217F Budget Activity: #4 - Tactical
PE Title: Follow-on Tactical Programs

Reconnaissance System

A. (U) RESOURCES ($ in Thousands)
Prolect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Proram
3201 Tactical Air Reconnaissance System

45,867 45,650 33,948 Cont TBD
3364 Joint Services Imagery Processing System

13.930 19,200 13,300 Cont. TBD
Total 56,797 64,850 47,248 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Follow-on Tactical Reconnaissance
System (FOTRS) is an umbrella concept made up of an airborne portion
called the Advanced Tactical Air Reconnaissance System (ATARS) and a
ground portion called the Joint Services Imagery Processing System
(JSIPS). The program's primary objective is the upgrade of USAF, USN,

and USMC tactical penetrating reconnaissance systems. The USAF portion
of ATARS consists of Project 3201, Tactical Air Reconnaissance System

(TARS). The JSIPS portion is known as Project 3364. TARS focuses on
full-scale development of a family of common electro-optical (EO) sensor
suites (sensors, data-link, recorders, and management system) for upgrade
of USAF, USMC, and USN manned and unmanned reconnaissance systems. TARS
equipment will be used as the reconnaissance payload for the USAF, USN,
USMC Medium-Range Unmanned Aerial Vehicle (UAV-MR). The Navy will
upgrade the USMC F/A-18D and USN F/A-18C with TARS. JSIPS focuses on the
development of an all-Service ground exploitation system capable of

receipt, processing, and exploitation of multi-sensor tactical imagery
(EO/IR/radar). The ground station will have commonality with Air Force,

Navy, and Marine Corps manned and unmanned systems.

This Page StandingUnclassiie
Alone is Unclassified I

00075



UNCLASSIFIED

FY 1.991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207217F Project Number: 3201
PE Title: Fullow-on Tactical Budget Activity: #4 - Tactical

Reconnaissance System Programs

Project Title: Tactical Air Reconnaissance System

POPULAR NAME: TARS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 19898 FY 1990 FY 1991 To Complete
Program Production

* Milestones N/A N/A Decision Field System

Engineering PDR Engineer. Qualif.
Milestones and CDR Model Deliv Testing N/A

T&E DT&E Start/ IOT&E Start/
Milestones N/A N/A Complete Complete FY 92

Contract
Milestones N/A N/A N/A Complete FSD

BUDGET Program Total
($000) FY 1989 FY 1990 FY 1991 (To Complete)
Major Continuing

Contract 43,919 37,300 29,749 (TBD)

Support Continuing
Contract 264 2,470 1,280 (TBD)

In-House Continuing
Support 389 1,800 1,500 (TBD)

GFE/
Other 1,295 4,080 1,419 Continuing

(TBD)

Total 45,867 45,650 33,948 (TBD)
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Program Element: #0207217F Project Number: 3201
PE Title: Follow-on Tactical Budget Activity: #4 - Tactical

Reconnaissance System Proarams

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Tactical Air Reconnaissance System (TARS) is a full-scale development
(FSD) project which meets the needs of tactical commanders for responsive
and timely location and classification of tactical targets. This project
focuses on the development of a family of common electro-optical (EO)
sensor suites (sensors, data link, recorders and reconnaissance
management system) to upgrade USAF, USMC, and USN manned and unmanned
reconnaissance systems. The Air Force will integrate TARS sensor suites
into the Medium-Range Unmanned Aerial Reconnaissance Vehicle (UAV-MR).
The RF-4C will be used as a test vehicle for TARS sensor validation
tests.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Preliminary Design Review completed in Oct 88.
- (U) Prime contractor initiates fabrication and assembly efforts
- for engineering models.
- (U) Contractor initiated development of support equipment.
- (U) Critical Design Review began in Sept 89.

2. (U) FY 1990 Planned Proaram:
- (U) Critical Design Review action items closed out 1 Feb 90.
- (U) Nine engineering models to be delivered.

- (U) Integration into platform begins.

3. (U) FY 1991 Planned Program:
- (U) Flight test begins.

- (U) Production decision.

- (U) Start/Complete DT&E.

4. (U) Program to Completion:
- (U) Enter into production.
- (U) System fielded.

D. (U) WORK PERFORMED BY: The contractor for EO sensor suite development is
Control Data Corporation, Minneapolis MN. The Sub-contractor for data
link development is Unisys Corp., Salt Lake City UT. The Aeronautical
Systems Division, Wright-Patterson AFD OH, has in-house management
responsibility for system development.

UNCLASSIFIED

00077



UNCLASSIFIED

Program Element: #0207217F Project Number: 3201
PE Title: Follow-on Tactical Budget Activity: #4 - Tactical

Reconnaissance System Programs

E. (U) COMPARISON WITH AMENDED FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON, 7 Aug 79
- (U) MENS, May 81
- (U) JMENS, Mar 82
- (U) SDDM, 30 Mar 87
- (U) TEMP, 20 Nov 87
- (U) TAF SON, 18 Dec 87
- (U) PDM, 14 Jul 88

G. (U) RELATED ACTIVITIES:
- (U) USAF/USN Memorandum of Agreement on unmanned air reconnaissance

vehicle.
- (U) Joint Program Office for Unmanned Air Vehicles. DOD Joint Unmanned

Air Vehicle Program, PE 030514D.
- (U) PE 0204136N, F/A-18.
- (U) There is no unnecessary duplication of effort within the Air Force or

*the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Federal Republic of Germany Foreign
Military Sales for study and subsequent integration of Tactical Air
Reconnaissance System (TARS) sensors into FRG RF-4cs.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
N/A N/A N/A

T&E ACTIVITY (TO COMPLETION)
Event Date Remarks
DT&E Start/Complete FY 1991 None
IOT&E Start/Complete FY 1992 None

UNCLASSIFIED

0 00078



UNCLASSIFIED
FY 1991 RDT&E DESCRIPTIVE SUMMARY-

Program Element: #0207217F Project Number: 3364
PE Title: Follow-on Tactical Budget Activity: #4 - Tactical

Reconnaissance System Programs

Project Title: Joint Services Imagery Processing System

POPULAR NAME: JSIPS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Program Prod Decision Field

Milestones N/A N/A Sept 91 System

Engineering Crit Des Qualif
Milestones Review Testing N/A N/A

T&E Test Ready Complete DT&E Start IOT&E Complete IOT&E
Milestones Review-DT&E

Initiated
Contract Complete Production

Milestones N/A N/A FSD Options

BUDGET Program Total
($000) FY 1989 FY 1990 FY 1991 (To Complete)
Major Continuing

Contract 11,630 12,500 7,500 (TBD)

Support Continuing
Contract 2,000 4,100 4,100 (TBD)

In-House Continuing

Support 300 2,600 1,700 (TBD)

GFE/ Continuing
Other 0 0 0 (TBD)

Total 13,930 19,200 13,300 (TBD)
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Program Element: #0207217F Project Number: 3364
PE Title: Follow-on Tactical Budget Activity: #4 - TacticalReconnaissance System Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
JSIPS provides a transportable tactical capability to receive, process,
and exploit, in softcopy or hardcopy, [

J JSIPS will provide the Tactical Air Reconnaissance System
(TARS) project with a ground station using modular, exportable
technology. Designed to meet the Tactical commander's need for timely
and responsive imagery for the detection, location and classification of
tactical targets, JSIPS will replace the present photo processing and
interpretation facilities associated with the RF-4C. JSIPS will support
TARS sensor-equipped manned platforms and the Medium-Range Unmanned Air
Vehicle (UAV-MR). r

I As part of a multi-Service program, JSIPS also
supports the USMC All Source Imagery Processor and the Army Imagery
Processing and Dissemination Processing System requirements.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Critical Design Reviews (CDR) of various segments.
- (U) Began JSIPS integration.
- (U) Began joint testing of the Air Force, Army and Marine Corps

Engineering Models.

2. (U) FY 1990 Planned Program:
- (U) Critical Design Review of final segment and begin system CDR.
- (U) Continue testing.

- (U) Complete DT&E

3. (U) FY 1991 Planned Program
- (S) Production decision[
- (U) Continue testing -
- (U) Start IOT&E

4. (U) Program to Completion: -

- (U) Complete testing[
- (U) Begin fielding JSIPS.

D. (U) WORK PERFORMED BY: The contractor for full-scale development of JSIPS is
E-Systems, Garland TX. Electronic Systems Division, Hanscom AFB MA, has
responsibility for in-house management.

Unclassified
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Program Element: #0207217F Project Number: 3364
PE Title: Follow-on Tactical Budget Activity: #4 - Tactical

Reconnaissance System Programs

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Program restructured to compensate for .Y 89
funding shortfall.

2. (U) SCHEDULE CHANGES: Restructure of program caused slip in production
decision from Jan 90 to Sep 91.

3. (U) COST CHANGES: None.

F. (U) PROGRA' DOCUMENTATION:
- (U) SOC, Jan 87
- (U) Temp, Nov 87
- (U) Son, USAF 002-85, Feb 88

G. (U) RELATED ACTIVITIES:
- (U) MOA with USA and USMC on JSIPS. PE 060373A and PE 0604718M.
- (U) There is no unnecessary duplication of effort within the Air Force or

the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
N/A N/A N/A

T&E ACTIVITY (TO COMPLETION)
Event Date Remarks
DT&E Complete FY 1991 None
IOT&E Start FY 1991/Complete FY 1992 None

UNCLASSIFIED
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0207247F Budget Activity: #4 - Tactical Programs

PE Title: Air Force TENCAP

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

0001 TENCAP 4822 335 346 Cont TBD

Total M 335 346 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program respondb to 1977
Congressional direction. The main objective is to develop
procedures, tactics and interface equipment/software to demonstrate
the tactical use ofF ] within an operational

combat framework and to influence the design and operation ofL

_1capabilities to improve tactical support.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:
1. (0 Project 0001, TENCAP: Efforts include participating in tactical

exercises, prototyping software/hardware for interfacing with
existing C31 and combat support systems, conducting conceptual
studies, and preparing Tactical Impact Statements fori

(U) FY 1989 Accomplishments:
- (L) Deployed prototype single channel CONSTANT SOURCE systems

(a small ruggedized transportable UHF receive and

exploitation system to providef J
- (U) Continued prototype development of an airborne qualified

CONSTANT SOURCE system nomenclated the Multi-mission
Advanced Tactical Terminal (MATT).

- (U) Continued study of methods to locate relocatable targets.
- (U) Identified requirements for use of multi-spectral imagery.
- (U) For Special Project Quiet Sunset, developed software and

interface connectivity to evaluate the application of
r

Unclassif, ed
00082



Unclassiried
Program Element: # 0207247F Budget Activity: #4 - Tactical Programs

PE Title: Air Force TENCAP

(U) FY 1990 Planned Program:
- (U) Continue prototype development and testing of the MATT.
- (U) Refine software integration of multiple r

products for r
- (U) For BRIGHT STAR exercise, d velop a prototype-CONSTANT

SOURCE terminal capable of I

- (U) Participate in Joint Army/USAF exercise torevaluate the
application of

(U) FY 1991 Planned Program:
-(U)IF

- (U) Participate in JCS Special Project (a joint TENCAP
exercise with location and specific objectives TBD).

- (U) Investigate/evaluate the utility of integratingI

- (U) Develop tactical Impact Statements/assessments on new
and/or upgradedr

(U) Work Performed By: Air Force management of this effort is
under the Air Force Deputy Chief of Staff for Plans and
Operations, Headquarters USAF, Washington, DC.

(U) Related Activities:
- (U) Program Element #03051591, Defense Reconnaissance Support

Program
- (U) Program Element #0305158F, CONSTANT SOURCE
- (U) Program Element #0304111F, Special Activities
- (U) Program Element #0301313F, Defense Dissemination System
- (U) TENCAP formally interfaces with numerous national

programs/agencies, the Major Commands and their
components, the Air Staff, Office of the Secretary -f
Defense, Secretary of the Air Force, and the other
Services in order to effectively influence the designs and
concepts of the, -1.

- (U) There is no unnecessary duplication of effort within the
Air Force or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable

Unclassified 00083



Un-lassified

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207316F Project:NIA
PE Title: Tacit Rainbow Budget Activity: #4 - Tactical

Programs
Project Title: Tacit Rainbow

POPULAR NAME: Tacit Rainbow

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Prcgram PPV award DAB IIIA DAB IIIB
Milestones N/A Mar 90 Nov 90 3Q FY 93

Enginerng
Milestones N/A N/A N/A N/A

T&E DT&E/IOT&E DT&E/IOT&E FOT&E starts
Milestones start Mar 89 ends Sep 90 N/A 3Q FY 92

Contract FSD ends Lot I award 1st PPV deliv
Milestones Ongoing Sep 90 Mar 91 2Q FY 92

BUDGET Program Total*
($000) FY 1989 FY 1990 FY 1991 (To Complete)
Major
Contract 25,651 14,725 4,449 116,722*

(0)
Support
Contract 5,172 831 700 8,387*

(0)
In-House
Support 1,738 2,300 1,747 14,632*

(905)

GFE/
Other 6,563 3,141 2,863 16,782*

(0)
Total 39,124 20,997 9,759 156,523*

1 _(905)

*Does not include FY 1987 and prior funding from a classified Program Element

Unclassified
00084

THIS PAGE IS UNCLASSIFIED



Unclassified

Program Element: *0207316F Project: NIA
PE Title: Tacit Rainbov Budget Activity: #4 - Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Services have an urgent need for a low-cost, programmable, loitering
missile system that can search out and attack emitting enemy radars and
jammers. The Tacit Rainbow (TR) missile viii meet this requirement and
provide commanders with a weapon that can defeat/suppress the enemy's
ability to acquire and attack friendly forces and jam friendly emitters.
Both air and ground launch variants will be developed; maximum cmon-
ality of components between the variants is required. The system must
interface with exisaing and planned command, control, communications,
and intelligence (C I) elements to be compatible with individual and
Joint Service employment concepts. Air launch TR vehicles will be
launched from Air Force B-52 aircraft. The Army will launch the ground
launch variant from the Multiple Launch Rocket System (MLRS). Using
simplified seeker and guidance techniques and state-of-the-art tech-
nology, this autonomous loitering weapon system is designed to produce a
viable emitter attack capability at a cost significantly less than other
anti-radiation attack weapon systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Continued FSD and began the Air Force and Navy combined

DT&E/IOT&E test program using the B-52G and A-6E.
- (U) Continued development of the mission planning software which

will reside on the Strategic Air Comand's Conventional Mission
Planning and Production System (COPPS).

2. (U) FT 1990 Planned Program:
- (U) Continue development and begin testing of the mission planning

system.
- (U) Integrate TR with a new version of the B-52G flight management

software.
- (U) Start a pre-production verification effort to build test assets

for FY 1992 testing and proof the production line.

3. (U) FY 1991 Planned Program:
- (U) Continue testing of the mission planning system.
- (U) Make the Milestone IliA low rate initial production decision for

the missile.
- (U) Award the Lot I production contract.

4. (U) Program to Completion:
- (U) Conduct Follow-on Test and Evaluation with the B-52G in FY 1992.
- (U) The Milestone IIIB full rate production decision Is planned for

3Q FY 1993.
- (U) Develop seeker upgrades needed to meet an exR an.,d target base.

() The Air Force plans to buy a total ofE -jair launch
vehicles.

Unclassified



UNCLASSIFIED

Program Element: #0207316F Project: N/A
PE Title: Tacit Rainbow Budget Activity: #4 - Tactical

Programs

D. (U) WORK PERFORMED BY: Northrop Corporation, Ventura Unit, Thousand Oaks CA
was selected as the prime contractor for Full Scale Development and ini-
tial production of the air launch vehicles. The production facility is
located in Perry GA. Other major contractors are: Texas Instruments,
Dallas TX for the seeker; Williams International, Walled Lake MI for the
engine; and Delco Electronics, Goleta CA for the mission computer. The
Raytheon/McDonnell Douglas/E-Systems team is the second source
producer. The Tacit Rainbow development and acquisition program is
being managed by the Joint Tactical Autonomous Weapons Program Office at
the Aeronautical Systems Division, Wright-Patterson AFB, OH. Other
government organizations participating in the development effort include
Air Force Tactical Air Comnand, Langley APB VA; Air Force Strategic Air
Command, Offutt AFB NE; Air Force Logistics Comand, Wright-Patterson
An OH; Warner-Robins Air Logistics Center, Robins AFB GA; Naval Air
Systems Coimand, Washington DC; Naval Weapons Center, China Lake CA;
Army Materiel Command, Washington DC; Army Missile Systems, Redstone
Arsenal AL; and Dugway Proving Ground UT.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDUME CHANGES: Delay in DT&E/IOT&E testing slips planned

delivery of ist production missile by one year.3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) TEIP, Jul 87 (S)
- (U) JSOR, Dec 88 (S)

G. (U) RELATED ACTIVITIES:
- (U) TR is a Tr-Service program with the Air Force as the Executive

Service. Army and Navy personnel are integrated into the Joint Sys-
tem Program Office (JSPO). TR is DOD's weapon of choice to meet all
three Services' requirements for a loitering anti-radiation missile.
The Navy has cancelled plans to procure air launch TR missiles.

- (U) The air launch TR vehicle is compatible with Air Force and Navy
aircraft suspension equipment and multiple carriage bomb racks.

- (U) Funding for Navy peculiar Full Scale Development (FSD) is in Program
Element #0207316N.

- (U) Full Scale Development of ground launch TR is funded by the Army in
Program Element #0207316A.

- (U) There Is no unnecessary duplication of effort within the Air Force or
the Department of Defense.
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Program Element: #0207316F Project-Number: NIA
PE Title: Tacit Rainbow Budget Activity: #4 - Tactical

frog rams

H. (U) OTHER APPROPRIATION FUNDS (I in Thousands):

FT 1989 FT 1990 FT 1991 TO Total
Actual Estimate Estimate Complete Progra

1. (U) PROCUREMENT:

(U) Aircraft Procurement (launchers)
(U) Funds 24,917 0 29,300 106,800 161,017
(U) Quantity 0 0 6 25 31

(I)) missile Procuremnt
(U) Funds 70,490 0 231,300 3,388,810 3,690,600
(U) Quantity

2. (U) MILITARY CONSTRUCTION:

(U) Funds 5,600 0 1,460 0 7,060

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

Contractor Developmient Testing Mar 87 - Mar 89 2 out of 4 flights
successful

DT&E/IOT&E Mar 89 - Present 9 flights to date -- 5
successes, 4 partial
successes

TUS ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

Complete DT&E/IOT&E Sep 90 Conduct r ema ining flights
(25 f lights total)

FOTUR (1) 3Q FY92 - 3Q FT93 FOT&I on 3-52G In-support
of Milestone I1ls
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Fy 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207411F Budget Activity: #4 - Tactical Programs
PE Title: Overseas Air Weapon

Control System

A. (U) RESOURCES 0 in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2704 EIFEL Follow-on 5,207 1,387 2,311 Cont TBD
Total 8,912* 1,387 2,311 Cont TBD

* Funds were reprogrammed into this Program Element in FY89 for the Warrior Prep
Center in USAJE. These funds were not spent on EIFEL and were a one-time
reprogramming ($3.705M).

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Elektronisches Information und
Fuhrungsystem fur die Einsatzbereitschaft der Luftwaffe (EIFEL) system
satisfies the requirement for an automated command and control system for
the United States Air Force-operated Allied Tactical Operations Center
(ATOC) at Sembach AB, GE. Under the EIFEL Follow-On (EFO) effort, the US
Air Force will cooperate with the Federal Republic of Germany, Belgium,
the Netherlands, and the United Kingdom in the joint development of a
follow-on system to replace-the current system (EIFEL I)fielded in the
mid-1970.. In addition to replacing the EIFEL I system, improvements are
being developed which will fully integrate the EFO system with other
systems in the ATOC, leading to a more effective battle management
capability for the 17AF Commander.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2704. KIFEL Follow-On:
Replacement of the EIFEL I system, full integration of command and
control systems within the ATOC.

(U) FTY 1989 Accomplishments:
- (U) Upgraded ATOC and EIFEL central processQ
- (U) Continued software development.
- (U) Upgraded ATOC Local Area Not for better EIFEL compatibility.

(U) F 1990 Planned Program:
- (U) Continue software development, integration and testing.
- (U) Install EIFEL I Lifetime Extension (EILE).
- (U) Interface EILE with the Force Level Advanced Planning System.

(U) FTY 1991 Planned Program:
- (U) Install EFO, transition from ZILE to EFO.
- (U) Interface 3FO with FLAPS.
- (U) Develop an interface between EIFEL and the Wing Command and

Control System (WCCS).
0 - (U) Develop computer aided insLru#tion training packages.
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Program Element: #0207411F Budget Activity: #4 - Tactical Programs
PE Title: Overseas Air Weapon

Control System

(U) Work Performed By: The German Dornier Corporation and its
subcontractor, Computer Sciences International, Deutschland, are
developing the EIFEL system software.

(U) Related Activities:
- (U) Program Element ,0207415F, USAFE Command and Control System

is developing the Wing Co mand and Control System.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: A Memorandum of
Understanding (MOU) between the United States and the Federal
Republic of Germany was signed in June 1986 for the cooperative
software development and Implementation of the EIFEL Follow-On
system. Under this agreement, total US contribution will not
exceed 50 million Deutsch Marks. The MOU was supplemented in
June 1988 to include the United Kingdom, Belgium, and the
Netherlands. The accompanying Financial Agreement defines each
nation's liability as a percentage of the total contract cost
within the cap set by the MOU.
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FY 1991 RDT&E DESCRIPTIVE SUMM4ARY

Program Element: #0207412F Project Number: N/A

PE Title: Tactical Air Control System Budget Activity: #4 - Tactical
Improvements Programs

A. (U) RESOURCES ($ in Thousands)
Project Title: TACS Improvements

Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

TACSI

13,080 17,212 17,075 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The

Tactical Air Control System (TACS) provides the means through which the
Air Component Commander exercises control of his forces to accomplish his
assigned mission. This program provides for major improvements to the
existing TACS which was designed in the 1960s and is nearing the end of
its useful life. Some of the improvements include developing a new
transportable modularized, software-intensive, automated air comand and
control system and two electronic countermeasure programs to enhance the
survivability of the AN/TPS-43E surveillance radar. The TACSI RDT&E
program consists of the Modular Control Equipment (MCE) Pre-Planned
Product Improvement (P31) program and the Anti-Radiation Missile (ARM)
Decoy program. MCE P31 provides improvements to the baseline MCE to
ensure the MCE is interoperable with new systems being fielded. Block 1
includes integration of JTIDS, an Automated Air Tasking Order capability
(AATO), upgrade to the satellite/troposcatter radio interface, and secure
anti-jam VHF radios. The ARM Decoy program is developing a set of

decoys designed to lure ARMs from the TACS ground surveillance radars.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:

- (U) ARM Decoy DT&E completed, solicitation of production contract

accomplished.

- (U) MCE P31 Block I development 401 complete; in-plant brassboard and

preliminary software testing began.

2. (U) FY 1990 Planned Program:

- (U) ARM Decoy production contract will be awarded.
- (U) Hardware fabrication and integration testing of the first

software release for MCE P31 will be 901 complete.

3. (U) FY 1991 Planned Program:

- (U) In-plant development testing of MCI P31 begins.

- (U) Advanced studies for Block 2 P31 will begin.

4. (U) Program to Completion:
- (U) This is a continuing program.

0 00090
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Program Element: #0207412F Project Number: N/A
PE Title: Tactical Air Control System Budget Activity: #4 - Tactical

Improvements Programs

D. (U) WORK PERFORMED BY: ARM Decoy development contractors are ITT Corp., Van
Nuys, CA; Aydin Corp., San Jose, CA; and LTV Corp., Buffalo, NY. The MCE
P31 contractor is Litton Data Systems, Van Nuys, CA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: ARM Decoy production contract award has slipped

from Dec 89 to Feb 90 due to longer than expected staffing at
Electronic Systems Division.

3. (U) COST CHANGES: Cost for the MCE P31 program has not changed.
Realignment of $5.0 million from FY91 to FY92 was due to poor
execution. Money was transferred from FY91 to FY90 in the other
procurement account to front end payment of nonrecurring costs.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 316-80, "Improved Tactical Air Surveillance/Improved Tactical

Air Control System", dated 17 Nov 80 (S)
- (U) Amended TAF SON 316-80, 15 Jul 83.
- (U) DCP for Modular Control Equipment (MCE), 10 Feb 87 (S).
- (U) Joint TEMP, MCE, 1 Sep 89

G. (U) RELATED ACTIVITIES:
- (U) Modular Control Equipment (MCE) production is a Joint USAF/USMC

program (PE 0206626M). The MCE contract Is administered by the
Marines under a Memorandum of Agreement between the Navy and the Air
Force. MCI P31 integrates the Joint Tactical Information
Distribution System (JTIDS) terminals (PE 0604771D and 0604754F) and
provide secure anti-jam VHF radios via the Single Channel Ground and
Airborne Radio System (SINCGARS) (PE 0207423F).

- (U) The ARM Decoy interfaces with the Ultra Low Side-lobe Antenna (ULSA),
an upgrade to the AN/TPS-43E radar. The ULSA upgrade, (PE 0207412F)
will cause the TPS-43E to be renomenclatured as the AN/TPS-75.

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

1. PROCUREMENT: FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Proram

Other Procurement: 0 13,322 20,184 Cont TED
Quantities:
ARM Decoy 0 2 14 49 65
MCE P31 Retrofit Kits 0 0 0 139 139

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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Program Element: #0207412F Project Number: N/A
PE Title: Tactical Air Control System Budget Activity: #4 - Tactical

Improvements Programs

J. (U) MILESTONE SCHEDULE:

1. (U) Award AM Decoy production contract Feb 1990

2. (U) Begin P31 in-plant testing May 1991

3. (U) P31 IOT&E begins Jun 1992

UNCLASSIFIED
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FY 1991 RDT&E DESCRIPTIVE SUMQARY

Program Element: #0207417F Project: # N/A
PE Title: Airborne Warning and Budget Activity: # 4-Tactical

Control System Programs
Project Title: Airborne Warning and Control System (AVACS)

POPULAR NAME: E-3 SENTRY
A. (U) SCHEDULi/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Program III HQ A-Nets HQ A-Nets IOC III 30/35 Nov 91

Milestones RSIP AFSARC III RSIP Jan 94

Engineering RSIP SDR RSIP CDR
Milestones RSIP PDR

HQ A-Nets FCA
T&E RSIP Breadbd RSIP Brassbd 30/35 DT/OT RSIP DT/OT

Milestones Fit Tests Flt Tests RSIP Brassbd Tat

Contract RSIP FSD Award HQ A-Nets 30/35 FCA/PCA 92
Milestones HQ Prod Award Follow-on Prod RSIP FCA/PCA 94

BUDGET Program Total
000) IY 1989 FY 1990 FY 1991 (To Complete)
Major RSIP 25,134 53,780 87,290 Continuing

Contracts 30/35 44,197 26,100 24,108 Continuing
(TBD)

Support
Contract 10,780 12,420 10,450 Continuing

In-House
Support 15,498 14,459 11,205 Continuing

(TBD)
GFE/

Other 21,415 8,141 757
Cont inuing

(TED)
Total 117,024 114,900 133,810 Continuing

I_ I I (TBD)
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Program Element: 0207417F Project Number: N/A
PE Title: Airborne Warning and Control System Budget Activity: 4-Tactical

Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This program develops and integrates system improvements which will enable
the E-3 AWACS to remain an effective, survivable airborne surveillance system
for command and control of tactical forces and for strategic defense of the
United States. The E-3 overcomes ground-based surveillance system
deficiencies through its unique ability to provide extended all altitude
surveillance and to manage the air battle in real time. It can be employed
at any level of conflict. Planned improvements will continue to exploit the
AWACS' inherent capabilities and keep pace with the evolving threat. These
improvements include Electronic Support Measures (ESM), central computer
memory upgrade, and JTIDS Class 2H/TADIL J and NAVSTAR GPS terminal
integrations (collectively known as Block 30/35); the Radar System
Improvement Program (RSIP); and HAVE QUICK. RSIP will restore required E-3
surveillance capability against the evolving threats posed by low radar
cross-section fighters and cruise missiles, and improve ECCM, reliability and
maintainability. The E-3 AWACS contributes significantly to the effective
use of U.S. forces supporting the North Atlantic Treaty Organization (NATO),
the air defense of the United States, and worldwide commitments.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Block 30/35 full scale development (FSD) continued; system

Critical Design Review (CDR) successfully accomplished.
- (U) RSIP risk-reduction activities continue, and a breadboard of the

radar modifications (less the processors) was built. RSIP FSD contracts
awarded.

- (U) HAVE QUICK A-NETS development efforts were completed and the initial
production contract was awarded.

- (U) Trainer External Simulation System (TESS) FSD continued, and the

system underwent software testing.

2. (U) FY 1990 Planned Program:
- (U) Block 30/35 FSD continues; integration and checkout begins.
- (U) RSIP risk reduction is concluded; brassboard flight testing of radar

waveform will be conducted.
- (U) RSIP FSD design activities will commence with system and preliminary

design reviews scheduled.
- (U) TESS FSD will be completed.
- (U) RSIP Ada software top level design will be initiated by dual software

teams and the initial software bench will be installed in the software
development facility.

- (U) HAVE QUICK A-Nets follow-on production contract will be awarded.
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3. (U) FY 1991 Planned Program:
- (U) Block 30/35 FSD will continue, DT&E/IOT&E will be conducted on

the modification kits, ISM integration and checkout will be
completed, and US and NATO ESM flight testing will be accomplished.
One Block 30 kit proof will be acquired for installation in an

operational E-3 in 1993 to verify engineering data.

- (U) RSIP FSD will continue and CDR will be accomplished. Hardware
fabrication and software coding will begin.

- (U) The second segment of brassboard flight testing will be
conducted.

4. (U) Program to completion: This ii a continuing program.

D. (U) WORK PERFORMED BY: The Electronic Systems Division (ESD) at Hanscom
AFB, MA manages the US program. ESD ane the NATO Airborne Early Warning and

Control Program Management Agency (NAPMA), Brunssum, Netherlands, jointly
manage the Electronic Support Measures (ESM) cooperative development program.

The major contractors are the Boeing Aerospace Company,, Seattle, WA (air
vehicle and system integration & test); Westinghouse Electric Corporation,

Baltimore, MD (radar); IBM, Owego, NY (Data Processor); Plessey, Little
Falls, NJ (JTIDS); and UTL Corporation, Dallas, TX (ESM).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: None.

2. SCHEDULE CHANGES: A 7 month slip in the overall Block 30/35 FSD schedule
occurred because of ISM software problems and late hardware fabrication.
Block 30/35 production start slipped from FY91 to FY92 and the kit proof
acquisition slipped from FY90 to FY91.

The RSIP schedule in adjusted by one quarter to reflect the Sep 89 contract
award versus the planned Jun 89 date.
3. COST CHANGES: FTY90 budget request was reduced $20M by Congress. The

FY91 budget request increased by $7M to reflect Block 30/35 target to ceiling

cost increase of $25 million and realignment of funding (-$18 million) to
defer approved ECPs.

F. (U) PROGRAM DOCUMENTATION:

- (U) ROC No: ADC/TAC-1-66 (S), I Sep 66

- (U) DCP No. 5, Rev 4, 13-A (AWACS) Program (S), 6 Mar 80

- (U) Block 30/35 Acquisition Plan 86-AP-019, 14 Nov 85, and

J&A 86-J&A-019, 16 Sep 85.
- (U) USAF-NAPMO Cooperative R&D Agreement for 9-3 ISM, 17 Nov 86
- (U) SORD for 1-3 RSIP, TAF(TAC O0l-66)-I,II,III-A, 26 Sep 89.

- (U) RSIP Acquisition Plan 69-AP-014, 7 May 89 and J&A 89-J&A-OA, 7 May 89

G. (U) RELATED ACTIVITIES:
- (U) Development of the JTIDS Class 2H terminal required for the TADIL J

is funded in PE 0604771D, Common JTIDS.
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- (U) Development and integration of the Global Positioning System
(GPS) user equipment is funded in PE 0305164F, Navatar GPS User Equipment.

- (U) HAVE QUICK improvements are funded in PE 0207423F, Advanced
Communications Systems.

- (U) United Kingdom and France direct commercial E-3 purchases include,
and are dependent upon, the USAF-developed E-3 integration of the JTIDS
Class 2H/TADIL J terminal and central computer memory upgrade.

- (U) Discussions (,ntinue on US participation in the NATO AWACS
Modernization Program, including NATO cooperative participation in RSIP.

UK and French participation in a cooperative RSIP is also being discussed

with those countries.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands)

1. (U) PROCUREMENT:
FY 1989 FY 1990 FY 1991 Total

Actual Estimate Estimate Program
Aircraft Procurement, BA 11-Modifications
(Class V Mod kits & initial spares)

13,200 24,800 18,700 Continuing

02. (U) MILITARY CONSTRUCTION: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: The United States and the North

Atlantic Treaty Organization (NATO) are jointly developing and integrating a

common ESM package for US and NATO E-3 aircraft. Boeing Aerospace Company,

Seattle, Wa is the prime contractor for ESM integration, and UTL

Corporation, Dallas, TX, is the major US vendor for the ESM equipment.

Total FSD cost is estimated at $150 million with NATO contributing a 35%

share. NATO, the United Kingdom and France have indicated a desire to

participate in the RSIP program and other US 1-3 improvements. Discussions

on participation are continuing and the USAF and OSD/ISA are working to

develop a U.S. position. Anticipate negotiations with NATO, UK, and ROF on

a cooperative RSIP could begin during FY90.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (Past 36 MONTHS)

Event Date Results

HAVE QUICK A-Nets :OT&E Jan 1988 Successful

T&E ACTIVITY (TO COMPLETION)

Event Date Remarks

ESM IOT&E Complete Aug 1991
Block 30/35 IOT&E Complete Aug 1991

RSIP DT&E IQ FY93-4Q FY93
RSIP IOT&E 4Q FY93-1Q FY94
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A. (U) RESOURCES ($ In Thousands)
Prolect
Number & FY 1989 FY 1990 FY 1991 To Total

2614 HAVE SYNC 3,211 1,126 0 800 48,037
2982 HAVE QUICK II 7.017 10.102 638 6.406 92.907
Total 10,228 11,228 6,385 7,206 140,944

B. (U) BRIEF DESCRIPTION OF ELEMENT: Jam-resistant Ultra-High Frequency
(UHF) and Very-High Frequency (VHF) voice ccmmunications meet a
critical need of our cobat forces - the need to effectively operate
in a dense, sophisticated enemy jamming environment. The Air Force
relies on UHF communications for primary command and control, while
VHF communications are vital for interoperability and coordination
between Air Force and Army units. The UHF HAVE QUICK II program is
developing significant operational enhancements and performance
irprovements to the frequency hopping HAVE QUICK system which we began
deploying in 1981. HAVE QUICK and HAVE QUICK II are standards for
jam-resistant voice communications within NATO. HAVE QUICK IIA (a
fast frequency hopping capability) is the effort currently in
development to further enhance our anti-jam robustness against a
variety of ccmnanications jamming threats. HAVE QUICK IIA has been
accepted by NATO as the foundation for their long-term jam-resistant
voice comiunications called Second-generation Anti-jam Tactical UHF
Radio for NATO (SATURN). A NATO Standardization Agreement (STANAG)
for SATURN is in coordination and the US Air Force will rename the
HAVE QUICK IIA program SATURN when this STANAG is signed. The HAVE
SYNC program is developing an Electronic Counter Countermeasure (OC
capable replacement for our existing airborne radio, the AN/ARC-186.
The HAVE SYNC radio, primarily designated for installation in
platforms requiring direct communications with Army ground forces to
support Close Air Support, Special Cperations and some cmmand &
Control mission areas, is fully interoperable with the Army's ground
SINCGARS radio. In order to equip our oun ground forces (Tactical Air
Control Parties, Corbat Control Teams, etc.), the Air Force will
procure ground SIOGARS radios from the Army.
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C. (U) JUSTIFICATION FOR PRJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Pro-ect: 2614. HAVE SYNC:
The AN/ARC-205 HAVE SYNC radio (formerly Air Force Airborne
SINCGARS) is being developed for our tactical fighter and
airlift forces who require direct voice camunications with
Army ground forces. The radio is designed to be a form, fit,
and function replacement for the existing (non-EQ4) AN/ARC-186
VHF radio and is required to meet a fielded Mean Time Between
Failure (4MF) requirement of 2,000 hours. Due to contractor
non-performance the HAVE SYNC development contract was
terminated for default in October 1989. Meanwhile, the program
is being restructured and plans will be incorporated into
future budget requests.

(U) FY 1989 Accomlishnents:
- (U) Conducted DT&E/IOT&E Program.
- (U) Terminated the FSD contractor for default.

(U) FY 1990 Planned Proaram:
- (U) Ccapare the alternatives to field an airborne SINOGARS

capability and chose the most cost effective,
operationally sound approach.

- (U) Restructure HAVE SYNC program.

(U) FY 1991 Planned Program:
- (U) Purchase ground SINCGARS radios from the Army's ground

SIN)GARS production contract.
- (U) Implement restructured HAVE SYNC program in FY 92.

(U) WORK PERFORIM BY: Air Force Systems Comrand, Electronic
Systems Division (AFSC/ESD), Hansccm AFB, M, has program
management responsibility.

(U) RELATED ACTITIES: There is no unnecessary duplication
of effort within the Air Force or the Department of
Defense.
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(U) OTHER APPROPRIATION FUNDS ($ In Thousands) :

PROCUREMET FUNDS:

FY 1989 FY 1990 FY 1991 TO TotalActual Estimte Es P
3010 0 3,750 0 200,049 210,800
3080 * 0 0 6,673 104,157 108,800

* The Air Force will use this appropriation to purchase ground
SINCGARS radios using an existing, negotiated, Army production
contract.

(U) INTEAIONAL COOPERATIVE AGEn~TS: None.
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2. (U) Prolect: 2982. AVE UICK II: HAVE QUICK is a slow frequency
hopping Ultra High Frequency radio which is providing near-term
anti-jam (AJ) voice communications. HAVE QUICK vulnerabilities
were assessed, and a program named HAVE QUICK II was initiated
to develop and implement operational enhancements and
performance improvements required to meet the evolving threat.
Inprovements include an increase in the nurber of frequencies
over which the system can hop, an increase in the modulation
factor, expansion of time dissemination methods, an increase in
the number of preset frequencies, provisions for multiple and
automatic Word of Day entry (new control head) and the
incorporation of new software to optimize cosite (multiple
radios operating simultaneously on the same platform)
performance. Other key improvements include raising the output
power (to 20 watts) and increasing the hopping rate/providing
for finer frequency resolution (HQIIA/SATURN), providing for
HAVE QUICK/Global Positioning System time interfaces and the
addition of electrical and mechanical provisions for later
incorporation of an emrbedded comunications security (COEC)
capability. Development of a 100-watt high power anplifier
(HPA) is being acccmplished to increase jam resistance of
select ground and airborne platforms.

(U) FY 1989 Accomplishments:
- (U) Continued development of the HQIIA airborne radio.
- (U) Completed developnent of the timing system upgrades.
- (U) Began development of HQIIA capable vehicular radio.

(U) FY 1990 Planned Program:
- (U) Begin production of the timing system upgrades.
- (U) Begin production of HQII capable ground radios.
- (U) Complete development of HQIIA capable airborne radio.
- (U) Complete development the 100-watt high power amplifier.
- (U) Continue development of the HQIIA capable ground radio.
- (U) Continue development of HQIIA vehicular radio.

(U) FY 1991 Planned Program:
- (U) Begin production of HQIIA capable airborne radio.
- (U) Initiate development of a software configuration

management effort for HQIIA.
- (U) Continue developnent of HQIIA capable ground radio.
- MU) Continue developoent of HQIIA capable vehicular radio.
- (U) Continue studies for additional system AJ inprovements.
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(U) WORK PEPFOM'ED BY: AFSC/ESD, Hansccm AFB, MA, has program
management responsibility; Magnavox Corp (Ft Wayne, IN),
MACOM (Hauppage, NY), M4torolla (Phoenix, AZ), and
Rockwell-Collins (Cedar Rapids, IA) are prime contractors.

(U) PRGA OLEMIN
- (U) "Jam-Resistant Secure Voice Cammunications

(JRSVC) (U)" TAF ROC 321-75, (S) 15 Jul 1975
- (U) Program Management Directive 3094(7), 10 Mar 1987
- (U) Ground HAVE QUICK II/IIA Acquisition Plan, 2 Jun 1987
- (U) High Power Anplifier Acquisition Plan, 10 Oct 1986
- (U) VRC-XXX Acquisition Plan, 10 Apr 1986

(U) RELATED ACTIVITIES: There is no unnecessary duplication
of effort within the Air Force or the Department of
Defense.

(U) OTHER APPROPRIATIN FUNDS (S In Thousinds):

PROCXL)RET F(DS:

FY 1989 FY 1990 FY 1991 To TotalActual Estia Esimt
3010 24,156 22,400 3,000 340,032 397,389
3080 4,409 6,685 0 59,711 113,679

(U) I TIQML COOPERATIVE GjEMS; The HAVE QUICK IIA
waveform has been accepted by NATO as the basis for their
long-term UHF anti-jam voice commincations system
(Second-Generation Anti-Jam Tactical LHF Radio for NATO,
or SATURN). A Standardized NAM Agreent (STANG) for
this system was submitted for ratification in June 1988.
The document remains unratified.
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PE Title: Tactical Air Intelligence Systems (TAIS)

A. (U) RESOURCES ($ in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Complete Program
Title
3009 Intra-Theater Intelligence Communications Network (IINCOMNET)

0 462 484 0 3,387
Total 0 462 484 0 3,387

B. (U) BRIEF DESCRIPTION OF ELEMENT: The tactical forces are faced with a
critical deficiency in their capability to rapidly and accurately
process and disseminate intelligence information from various sources
to operational commands and command and control elements. The
purpose of this system is to develop, acquire, and operate land-based
processing exploitation and dissemination systems used by tactically
deployed general purpose forces.

C. (U) JUSTIFCATION FOR PROJECTS LESS THAN $10.0 MILlION IN FY 1991:
1. (VJ) Project Number: 3009. Intra-Theater Intelligence Communication

Network (IINCOMNET)

The Air Force Intelligence Information
bystems committee has identified Improvements in terrestral
intelligence communications as its number one priority. e

The packet switching capability will be
compatible with and integrated into the European segment of the
Defense Data Network. Survivability will be achieved through this
diverse multiple link access capability. IINCONNET will link key
United States Air Forces in Europe intelligence centers (Combat
Operations Intelligence Center, Tactical Fusion Center) with
operational tactical fighter/reconnaissance wings.

(U) FY 1989 Accomplishments:
- Completed initial functional testbed of multilevel secure

release capability.
- Completed installation of hardware required for multilevel

secure release capability.
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(U) FY 1990 Planned Program:
- Develop software to interactively communicate with multilevel

secure release system.

(U) FY 1991 Planned Program:
- Complete development and installation of interactive software.

(U) Work Performed By: Air Force management is provided by HQ US Air
Forces in Europe, Ramstein AB, GE and Rome Air Development Center,
Griffiss AFB, NY. Logicon Operating Systems, San Diego, CA is
responsible for IINCOMNET multilevel secure release software.

(U) Related Activities: IINCOMNET developed capabilities must be
compatible with and integrated into the European segment of the
Defense Data Network for common-user service, PE 0303126F, Long
Haul Communications - Defense Communication System, as well as
equipment developed under PE 0208010F, Joint Tactical
Communications Program. F

The Air Force established the Intelligence Information Systems
Committee, with membership from major air command intelligence and
communications and computer staffs and participation from the
National Security Agency (NSA) and the Defense Communications
Agency (DCA), to ensure fully coordinated intelligence
communications and computer planning. Preliminary demonstration
of the feasibility of the proposed dedicated portion of IINCOMNET,
Project ENDRUN, is being conducted under PE 0305885G, with
financial support from the INCA PO, which supports IINCOMNET
objectives.

There is no unnecessary duplication within the Air Force or the
Department of Defense.

(U) Other Appropriation Funds ($ in Thousands): Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0207590F Project Number: W/A
PE TITLE: SEE GLE Budget Activity: *4 - Tactical

Programs

A. (U) RESOURCES (S in ThousandsA:
Project Title: SEEK EAGLE
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Comlete P

SEEK EAGLE 0 16,497 14,549 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
Air Force SEEK EAGLE program certifies the safe carriage and release of
every weapon and store configuration on Air Force and Foreign Military
Sales (FMS) aircraft. SEEK EAGLE also verifies the accuracy of the
weapons ballistics portion of the aircraft Operational Flight Program
(OFP). Certification, safe carriage and release, is determined by
engineering analysis, wind tunnel testing, and flight testing for
compatibility, structural integrity, jettison and normal release, and
flutter. Ballistics accuracy verification requires analysis and flight
testing to develop and verify data in the aircraft OFP for weapon
delivery accuracy. SEEK EAGLE products include verified weapon
delivery software for inclusion in the aircraft OFP and publications
such as loading manuals, flight manuals, and delivery manuals--absolute

essentials for operational use of aircraft and stores. SEEK EAGLE is a
continuing program. New aircraft and stores are continually being
developed, and new loading configurations and employment parameters
arise due to changing operational requirements and tactics with weapons
and aircraft already in the field. As of Jan 1990, there were 20
aircraft and 85 store types in work under SEEK EAGLE certification
and/or accuracy verification. This, in turn, involved over 950
aircraft/store configurations in various stages of the process.
Previously, SEEK EAGLE was funded through aircraft and store PEs. The
inefficiencies and extended delays in getting SEEK EAGLE products to
the field under this arrangement surfaced the need for better overall
control and efficiency through centralized management and funding.

C. (U) PROGRAM ACCOMPLISHMENTS AND PIANS:

1. (U) FY 1989 Accomplishments: Funded through aircraft and store PEs.

2. (U) FY 1990 Planned Program:
- (U) Conduct intensive ballistics accuracy verification of the

MK 82/84, CBU-52/58/87/89, GBU-15, BDU-38, MC-1, and MK-20
stores on the F-15E, and F-115E certification of AGM-65 and
AIM-7.

- (U) Complete MK-i1 and begin HAVE NAP and BSU-85 certifications
on the B-52.
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- (U) Accomplish certifications and/or accuracy verifications of the
GBU-10/12, CBU-87/89, and AIM-120 on the F-16A/B/C/D and
Harpoon on the F-16C/D. Begin SE certifications on the F-16C/D
Block 40, and the AGM-65G on the F-16A/B/C/D, F-4D/E/G, A-10,
and F-111F.

. (U) In addition to the above highlighted examples, work will be on
going with other aircraft and stores on the hundreds of loading
configurations in the SEEK EAGLE queue.

3. (U) FY 1991 Planned Program:
- (U) Accomplish AIM-120 SEEK EAGLE certifications with LAU-106A and

LAU-128 on the F-15E. Continue MK 82/84, GBU-10/12, MC-1, and
CBU-89 efforts on the F-15E from FY90.

- (U) Continue work on AIM-120 and air-to-ground stores on the
F-16A/B/C/D, SE associated with Block 40 on the F-16C/D, and
complete HAVE NAP and BSU-85 on the B-52. Begin SE for mixed
loads of weapons and AIM-9 on the F-111A/D/E/F.

- (U) As in FY 1990, accomplish work on the hundreds of other
aircraft and store configurations in addition to these
highlighted examples.

- (U) Conduct a minimum effort on SE process technology application.

4. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: SEEK EAGLE work is performed both under contract
with prime airframe contractors and through Air Force in-house
engineering and test organizations. The AF SEEK EAGLE program is
centrally managed by the AF SEEK EAGLE Office at Eglin AFB FL. Two of
the prime contractors are General Dynamics, Ft Worth TX in support of
the F-16 and McDonnell Douglas, St Louis MO for the F-15E. Much of the
work, however, is done in-house at such locations as the Munitions
Systems Division, Eglin AFB FL; AF Flight Test Center, Edwards AFB CA;
Ogden Air Logistics Center (ALC), Hill AFB UT; and AF Tactical Fighter
Weapons Center, Nellis AFB NV.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARy:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: F-15E baseline store certification work

accelerated from the out years into FY 1991. BLU-80 certifications
on F-111, F-16, F-15E, and A-7 slipped from FY 1991 to FY 1992.

3. (U) CSCAG: RDT&E funds decreased by $3.25M in FY 1991 due to an
overall reduction in the AF RDT&E budget and a realignment of
priorities within that budget.

F. (U) ZROCRA ORENTION: Numerous certification requests from users
such as SAC, TAC, MAC and the AF Directorate of International Programs
(AF/PRI) for FMS aircraft.
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G. (U) RELATED ACTIVITIES:
(U) SEEK EAGLE relates to, and must be in step with, the following

programs.

Program Element Tle
(U) 0101113F B-52 Squadrons

- (U) 0101126F B-lB Squadrons
- (U) 0207129F F-111 Squadrons
- (U) 020713OF F-15A/B/C/D Squadrons
- (U) 0207131F A-1O Squadrons
- (U) 0207133F F-16 Squadrons
- (U) 0207134F F-15E Squadrons
- (U) 0207136F F-4G Squadrons
- (U) 0207163F Advanced Medium Range Air-to-Air Missile
- (U) 0208030F WRM Ammunition

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (8 in thousands):

1. (U) PREMNT: 
FY 1989 FY 1990 FY 1991 To Total
A tual Estimate Estimate Complete rg

Missile Procurement/(BA 4, AMRAAM)
Funds 0 4,667 0 Cont. TBD
Quantities 0 12* 0 Cont. TBD
Other Procurement/(BA 1, BIGEYE)
Funds 0 2,203 0 Cont. TBD
Quantities 0 95* 0 Cont. TBD

*The above quantities are incorporated in the program documents for the
respective missile and munition programs, but are funded under SEEK EAGLE, PE
0207590F.

2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE: Each of the SEEK EAGLE Requests from the AF
operational commands has a user need date. Key milestones such as
engineering analysis, ground test, flight test, OFP update, and TO
publication for the roughly 950 requested loading configurations are
established for these but are too numerous to list here. One example
is the HK 82 low-drag general purpose bomb on the F-15E. Separation
effects tests were completed in Feb 1989; final OFP verification
flights are scheduled for completion in May 1991; and TO publication in
Aug 1991.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0208006F Budget Activity: # 4 - Tactical Programs
PE Title: Mission Plannina System (MPS)

A. (U) RESOURCES (S in Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Complete Proram
N/A Mission Planning System

Total 18,636 16,296 18,146 Cont TBD
* FY 1989 funds in PE 0101313F
** FY 1990 funds include $13.811M in PE 0101313F

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
Mission Planning System (MPS) will support development and acquisition
of Air Force automated mission planning systems for tactical,
strategic, and airlift forces. This program was created to preclude
unnecessary duplication of effort and consolidate ongoing, fragmented
mission planning development efforts by individual weapon programs.
MPS will provide automated mission planning, intelligence, weather,
weapons, electronic combat and navigation information to aircraft and
associated weapons systems. Automated interface with Theater, Command,
and Joint data bases will be provided as well as the capability to load
and read automated aircraft/weapon data systems cartridge units. It is
planned to provide ground and aircraft support for all associated
command and control systems. Present mission planning capabilities
are deficient in speed, storage capacity, software application,
processing capability, flexibility, graphics, and automated combat
mission folder preparation. They also lack a near-real-time data input
to provide current enemy threat information, and the capability to
adequately process that data. The mobility, complexity, quantity and
lethality of enemy threat systems dictate an automated data input.
Present Strategic Mission Data Preparation System (SMDPS) and Tactical
Air Forces Mission Support System efforts will be supported along with
consolidating common development efforts to benefit all commands.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomolishments: (PE 0101313F)
- (U) (SMDPS) Phase II Tape 7 delivery, incorporating ACM and B-lB

defensive system updates.
- (U) Tape 8 development began supporting SRAM II flight test.
- (U) SMDPS Phase III integration effort began to rehost existing

Phase II software onto new hardware and develop the
interface control documents to integrate new weapon systems
(SRAM II, B-2, other programs).

- (U) Conventional Mission Planning and Production System (CMPPS)
delivered the first Integrated Conventional Stores Management
System (ICSMS) tape and continued support of additional weapons
(Tacit Rainbow and other).

UU107
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PE Title: Mission Plannina System (MPS)

2. (U) FY 1990 Planned Proaram:
- (U) Provide enhancements for Mission Support System II (MSS II).

Provide a combat mission folder capability, integration of
weaponeering software and F-4, F-111 and SRAM-T functionality.

- (U) Complete Tape 8 development incorporating B-lB defensive
avionics updates.

- (U) CMPPS test tape delivery supporting integration and testing
of additional conventional weapons.

3. (U) FY 1991 Planned Proaram:
- (U) Resolution of design deficiencies identified during early use

of fielded MSS II system. Continued development and testing of
the improvements initiated in FY 1990 for the MSS II system.

- (U) Award contract for Air Force Automated Mission Planning System
(AFAMPS) development program to start competitively acquired
mission planning software and associated hardware enhancements
for tactical platforms and weapons. Primary emphasis will be
on preliminary design and tradeoff analysis, with attention
given to future planned enhancements to meet stated
requirements as technology matures.

- (U) CMPPS will deliver a tape incorporating Tacit Rainbow and other
conventional weapons.

4. (U) Proaram to Comnletion:
- (U) Resolution of design deficiencies identified during early use

of fielded MSS II system. Continued development and testing of
the improvements initiated in FY 1990 for the MSS II system.

- (U) Continue prototype design of the AFAMPS system initiated in
FY 1991. Begin hardware and software integration. Plan for
future enhancements.

D. (U) Work Performed By: The Mission Planning System's development program
is being managed by the Directorate for Battle Management Systems,
Electronic Systems Division, Hanscom AFB MA. The Mission Support
System II contractor is Fairchild Communications and Electronics
Company, Germantown MD. SMDPS Phase III integration contractor is
Boeing Military Airplane of Wichita KS.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 13-87, SECRET, Feb 1988.
- (U) TAF SON 312-87, May 1988.
- (U) MAC SON 07-88, Jun 1989.
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Program Element: #0208006F Budget Activity: #4 - Tactical Proarams
PE Title: Mission Plannina System (MPS)

G. (U) Related Activities:
- (U) The MSS I was developed in PE #0207133F, F-16 Squadrons.
- (U) The NSS II which will be used for F-4, F-15, and F-111

applications is being developed in PE #0207128F, F-4 Squadrons.
- (U) This project consolidates automated war planning support efforts

within numerous strategic programs. They include, but are not
limited to, B-52 (WE 0101113F), B-lB (PE 0604226F), B-2 (PE
0604240F), Air Launched Cruise Missile (PE 0604361F), Advanced
Cruise Missile (E 0101120F), Tacit Rainbow (PE 0207316F), Short
Range Attack Missile II (E 0604244F) and other programs.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (3 in Thousands:

NY 1989 FY 1990 FY1991 Total
EsuilaLt Estimate Proaram

Other Procurement
PE 0101313F 7,772 27,036 24,308 TBD

I. (U) INTERNATIN COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

1. (U) SIDPS Phase III
- (U) Deployable SIHPS First Asset Delivery (FAD) Jul 90
- (U) COPPS

- (U) Tape 1 FAD Sep 90
- (U) Tape 2 FAD (Tacit Rainbow) Apr 91

2. (U) MSS1 II IOC Jun 89
3. (U) AFAMWS RFP Jun 90
4. (U) SS II Upgrade IOC Dec 90
5. (U) AFAMPS IOC Oct 93
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0208010F Budget Activity: #4 - Tactical Programs
PE Title: Joint Tactical Communications Program

A. (U) RESOURCES (0 in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2270 Support and Integration

1.214 3,514 4,833 Cont TBD
Total 1,214 3,514 4,833 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The TRI-TAC program develops digital
communications equipment for tactical operations. The Air Force needs
to replace the aging and outdated equipment now in use with a secure,
anti-Jam communications network. Developments include transmission,
switching, and system control equipment, local distribution equipment,
terminal devices, and interface equipment. Significant slips and
program cancellations to TRI-TAC due to budgetary constraints have
increased the need to integrate more TRI-TAC capabilities into older
generation equipments and to resolve interoperability and
compatibility problems with TRI-TAC among other systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN 1991:

1. (U) Project 2270, Support and Integration:

With cancellation of over $600M of TRI-TAC equipments, older
systems which were to be replacid by TRI-TAC gear must now be made
to become compatable with remaining TRI-TAC components. This
project funds various development efforts to assure Air Force TRI-
TAC communications components are compatible, interoperable and
controllable when interfaced with other Air Force, fixed base and
joint service systems.

(U) FT 1989 Accomplishments:

- (U) Planning initiated for a Tactical Comunications
Integration program, a long term effort to assure TRI-TAC
systems interoperate with evolving tactical and fixed
based command and control systems.

- (U) Establishmented Joint software development with Army for
mission planning software for the AI/TTC-39A circuit
switch.

- (U) Planning initiated for resolving compatability problem
between Air Force TRI-TAC and Army Mobile Subscriber
Equipment systems.
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Program Element: #0208010F Budget Activity: #4 - Tactical Programs
PE Title: Joint Tactical Communications Program

(U) FY 1990 Planned Program:
- (U) Prior integration activities will continue.
- (U) Detailed investigation of TRI-TAC integration into United

States Air Force Europe/NATO systems.
- (U) Conduct demonstration of Ku Band troposcatter radio to

assess feasibility of production lighweight troposcatter
radio capability.

- (U) Conduct interoperability evaluations in suppoit of Air
Force participation with the Joint Tactical C Agency.

(U) FT 1991 Planned Program:
- (U) Prior integration activities will continue.

- (U) Initiate detailed development planning to resolve data/
message interoperability/incompatability problems caused
by cancellation of the Modular Tactical Communications
Center program.

(U) Work Performed By: The Air Force Systems Command manages the
Air Force portion of the program through the Electronic
Systems Division, Hanscom AFB, HA. Contractors include:
Raytheon Corp, Sudbury, HA, Unisys Corporation, Salt Lake
City, UT, Troposcatter Radio; Sonicraft Corporation, Chicago
11, TAC-1 Fiber Optics Interface Unit, Analytical Systems
Engineering Corporation, Burlington, HA and Mitre Corporation,
Bedford, MA, Systems Engineering Support.

(U) Related Activities:
(U) Work is conducted by all Services under overall direction of

the Office of Assistant Secretary of Defense, Command,
Control, and Communications and Intelligence, and the guidance

of the Joint Tactical C Agency, Ft Monmouth NJ.
(U) There Is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ In thousands):

Other Procurement*

FT 1988 FT 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Cost 147,331 146,465 39,955 72,465 Continuing TBD

* These funds are for the procurement of numerous items of TRI-TAC equipment

not including spares, and are not identified by project, but apply to the

entire program element.

(U) International Cooperative Agreements: Not applicable.
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FY 1991 RDT&E DESCRIPTIVE SLMMAL;Y

Program Element: #0208021F Budget Activity: 4 - Tactical Prcrams
PE Title: Electronic Corbat Support

A. (U) RESOURCES ($ in thousands)
Project
Nunber & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

374 - C3 PROTECTION/MLLTI-MISSION, TECHNOLOGY AND SLPPORT

TOTAL 0* 2,490 2,770 Cont TBD

* Funds contained in PE 0604270F in FY89. This is not a new start.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program accomplishes studies and
develops systems to provide warning, self-protection and support to
personnel and equipment against electronic corbat systems employed by
enemy forces. It identifies existing research and development efforts
which can satisfy unfulfilled operational requirements identified by
the thified and Specified (U&S) Commands, and it makes maximum use of
current service lab developments to avoid duplication and quickly
bridge the gap between technology development and operational require-
ments. The Secretary of Defense identified the need for this capability
in 1983, and in 1986, with unanimous approval of services and U&S
commands, JCS made the Systems Engineering (SE) function a permanent
part of Joint Electronic Warfare Center (JINC) mission. The Air Force,
as the executive agent, is responsible for the total funding.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 374, C3 PROTECTION/MELTI-MISSION, TECHNOLOGY & SLPPORT:
Develops engineering capabilities to match EN operational programs
with quick, off-the-shelf existing technology.

(U) FY 1989 Accomplishments:
- (U) U

- (U)-

U nclassified "00112



UnclasSitied
Program Element: 10208021F Budget Activity: 4 - Tactical Progrant.
PE Title: Electronic Cobbat Support

- (U)

- (U) Continued unfinished FY88 projects " -

-- (U) Developed Sq/ESM modeling system for shipboard use-an
E24CON training tool (Prototype EN Module)--initial at
sea testing completed Oct 89, with follow-on testing
scheduled for Mar 90

- (U) Developed synthetic jamming system for naval ECCM
training of communications operators (NETJAM)---dock-
side and at sea testing completed Nov 89, with final
testing scheduled for 2nd Qtr FY90

- (U) Developed VHF/ F hand held expendable jammers
(HEXJAM); Loral prototype delivery scheduled Jun 90
and Northrop prototype delivery scheduled for Apr 90,
with acceptance testing to follow each deli..ery

- (U) Developed VHF jammer for Army mini-drone (Smart V);
field and antenna tests completed Nov 89, final report
due Mar 90, and JPO for UAV briefed on test results

- (U) Marine Expeditionary Lhit Special Cperation Capable
(MELSOC) Jammer-develops highly mobile W jammer for
on the move jamming capability, prototype delivery
scheduled Oct 90, with acceptance testing to follow

(U) FY 1990 Planned Program:
- (V)'

- (U) Development of a microcomputer based user friendl system
for LECINSOC, Threat Intercept Prediction System (TIPS),
capable of predicting threat intercept coverage in area of
interest, which is less time-consuming than Prophet or
Ireps-testing scheduled for 3rd Qtr FY90

- (U) Development of a training device for DA, Army Communications
(ECM/ECCM) Training System (ACETS) capable of simulating
threat utilization of the electromagnetic spectrum in order
to train operators in ECM and ECCM techniques-follow-on
project of NETJAM-contract negotiations on-going

- (U) Development of a ground-based, man-portable jammer, supports
25th ID EN operations in Low-Intensity Conflict (LIC)-follow
on project of MEUSOC Jammer-tentative plan is to purchase
additional jammer for testing in low intensity environment

- (U) Modify the TLQ-17A jammer employed at Corps level to change
frequency from the VHF to the HF frequency band-under study

- (U) Continue unfinished FY89 projects
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Program Element: #0208021F Budget Activity: 4 - Tactical Programs
PE Title: Electronic Cbebat Support

(U) FY 1991 Planned Programs:
- (U) Investigate technologies and develop prototypes to

improve electronic warfare support measures (ESM)
- (U) Develop methods to facilitate processing and I.D. of new

complex threat emissions
- (U) Develop advanced electronic countermeasures (ECM) for use

against more sophisticated future threat systems
- (UJ

- (U) Cowuct operational testing of the MEUSOC jammer
- (U) Continue unfinished FY90 projects

(U) WORK PERORMED BY: JEWC at Kelly AFB, Texas, performs inde-
pendent studies and analysis leading to the development of engi-
neering prototypes for field demonstrations/operations. When
technology is available in service labs, J34C arranges for the
development of a prototype, and in conjunction with the develop-
er, conducts testing and field demonstration. Service Laborato-
ries the JEC works with include the Pacific Missile Test Center,
Point Mugu, California; the Naval Ocean System Center, San Diego,
California; and Air Force Logistics Commnd, Wright-Patterson
AMB, Ohio. Where required technologies are not available within
DOD, JEWC mnages contractual efforts to produce, test and demon-
strate prototypes. JEWC currently has an engineering support
contract with Northrop Defense Systems Division (NDSD) Depart-
ment, Rolling Meadows, 1. der JEWC management, NDSS performs
engineering analysis, procures, fabricates, tests and demon-
strates engineering models to satisfy CINC identified operational
shortfalls.

(U) RELATED ACTIVITIES:
- (U) The JEWC SE program supports services and joint electronic

coubat (EC) programs
- (U) Builds upon technology demonstrated in PE 0604270F, EN

Development, and other Service's related PEs
- (U) Technology development is related to that being developed

in the following PEs
- (U) PE 0603711A, Aircraft Survivability Equipmnt
- (U) PE 0603718A, Vulnerability Susceptibility
- (U) PE 0603755A, Tactical ECM Systems
- (U) PE 0603214N, Tactical C3 Countermeasures

(U) Other Appropriation Funds ($ in thousands): /A

(U) International Cooperative Agreements: /A
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0301357F Project Number: 0 0001
PE Title: NUDET Detection System (NDS) Budget Activity: 3-Strategic

Programs

A. (U) RESOURCES 0 in Thousands)
Project Title: NUDET Detection System
Popular
Name FY 1989 Fy 1990 FY 1991 To Total

Actual Estimate Estimate Complete Program
NDS

B. ()) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES
The Unified and Specified Commands require a highly survivable
capability to detect, locate, and report any nuclear detonation
(NUDET) on a global basis in near real time. NUDET information
supports post-impact selection of appropriate retaliatory options in
response to a nuclear attack against North America, as well as strike
confirmation, and damage assessment. NUDET information is vital to
the effective management of U.S. forces through the trans- and post-
attack phases of a nuclear conflict. Reports to command centers of
weapon effectiveness will be vital in managing strategic reserve
forces and reestablishing a command structure. NDS data could be a
major information component during negotiations to terminate a nuclear
conflict. The NUDET Detection System consists of sensors integrated
on the operational Navatar Global Positioning System (GPS) satellites
plus a user segment consisting of Ground/Airborne Integrated Terminals
(G/AIT). The NDS satellite payload consists of X-ray, optical and
electromagnetic pulse (IMP) sensors. These sensors, when coupled with
the extremely precise GP*_timing capability, will provide location of
nuclear bursts worldwide These data
are crosslinked to other GPS/NDS satellites which act as relay
points. This crosslinking of information, when used with at least 18
satellites, will allow a user on one side of the earth to receive
NUDET data from the opposite side. A broad range of users (National
Command Authorities, Strategic Air Command, US Space Command, Federal
Emergency Management Agency) receive NUDET data, direct from the
spacecraft, on the precise location, yield, count, time, and height of
burst.

This program element develops and
integrates the optical and X-ray sensors into the GPS satellites.
This program complements PE 0102433F which develops and integrates EMP
sensors into GPS satellites and develops/procures G/AITs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FTY 1989 Accomplishments
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Program Element: #0301357F Project Number: # 0001
PE Title: NUDET Detection System (NDS) Budget Activity: 3-Strategic

Programs
- (U) None planned.

2. (U) FY 1990 Planned Prolramz
- (U) Continue development of NDS next generation optical and

X-ray sensors begun in FY89 in PE 0305999F.
- (U) Build prototype NDS next generation optical and X-ray

sensors for GPS Block IIR satellites begun in FY 89 in PE
0305999F.

3. (U) FY 1991 Planned Program
- (U) Complete integration, development, requalification, and

testing of NDS next generation optical and X-ray sensors
for GPS Block IIR satellites.

- (U) Begin development of fixes for deficiencies identified

during testing.

4. (U) Program to Completion:

- (U) This 4 a continuing program.
- (U) NDS sensor design and production are keyed to the GPS

satellite schedule.
- (U) Outyear RDT&E funds will support the development of fixes

for deficiencies identified during testing and required
system operational improvements.

SD. (U) WIORK PERFORMED BY: System development and procurement is

accomplished by Air Force Systems Co mma nd's Space Systems Division.
Los Angeles AFB, CA

Rockwell International,
Seal Beach, CA, integrates the NDS sensors 4;nBlock 11 GPS satellites

and produces the EMP sensor for Block 11 satellites. General
Electric, East Windsor, NJ will integrate NDS sensors on Block 11
replenishment satellites. Science Applications International
Corporation, Manhattan Beach, CA, and the Aerospace Corporation, El
Segundo, CA, provide systems engineering support. Sandia National
Laboratories, Albuquerque, NM, and Los Alamos National Laboratory, Los
Alamos, NM, are under contract to the Department of Energy to produce
the X-ray and optical nuclear detonation sensors. Texas Instruments,
Dallas, TX, is developing the G/AIT. E-Systems, Garland, TX, 18
developing the SHP receivor/processor for the Block 11 satellites.

E. (U) COMPARISON WITH FY1990/91 DESCRIPTIVE SUMKARY%

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOUMNATION:
- (U) AFSPACECOM SON 4-77, Aug 77.
- (U) AFSPACECGH SON 203-78, Nov 78; updated May 81.
- (U) SAC SON 11-79, Sep 79.
- (U) DCP 113, Fab 80.

- (U) SOC, Dec 83.
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Program Element: #0301357F ProJect Number: # 0001
PE Title: NUDET Detection System (NDS) Budget Activity 3-Strategic

Programs
- (U) JCS KROC 4-84, Feb 87.

G. (U) RELATED ACTIVITIES:
- (U) NDS sensors are flown on all Navstar GPS satellites (PE

0305165F) beginning with the GPS launch in July 1983._ (U)'

- (U) The ZKP sensors are developed, procured, and intejrated into
GPS satellites under PE 0102433F.

- (U) G/AIT production for the -44b will be funded in the National
Emergency Airborne Command Post PE 0302015F.

- (U) Integration development of l)DS optical and X-ray sensors
into GPS satellites is also done under PE 0305999F.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

H. (V) OTHER APPROPRIATION FUNDS ($ in Thousands)

1. (U) Missile Procurement (BA 27)

FY 1989 FY 1990 FY1991 To
Actual Estimate Estimate Complete

Cost
Quantity 0 0 0 Continulnr

2. (U) Military Construction: Not applicable.

I. (U) International Cooperative Agreements: None.

J. (U) MILESTONE SCHEDULE:

1. (U) DSARC II (GPS System) Jun 1979

2. (U) Begin Block II Satellite Production Sap 1982
3. (U) Launch lot NDS Equipped GPS Spacecraft Jul 1983
4. (U) Launch 1st Operational GPS Satellite Feb 1989
5. (U) Award GPS/NDS Block II Replenishment Contract Jun 1989
6. (U) Achieve Worldwide 2-Dimensional NUDET

Location Capability* 2Q FTY 91
7. (U) Achieve Worldwide 3-DimensLonal NUDIT

Location Capability* 2Q FT 93
Launch Schedule Dependent
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303110F Project Number: 0001

PE Title: Defense Satellite Communications Budget Activity: #5 - Intelligence
System (DSCS) & Communications

A. (U) RESOURCES ($ in Thousands)
Project Title
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program
DSCS

32,565 25,105 16,484 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: DSCS
provides Super High Frequency satellite communications for secure voice
and high data rate transmissions. Provides unique and vital national
security communications for worldwide military command and control,

crisis management, relay of intelligence and early warning data, treaty

monitoring and surveillance information, and diplomatic traffic.
Specifically, DSCS supports National Command Authorities, Worldwide

Military Command and Control System, Diplomatic Telecommunications
Service, White House Communications Agency, and mobile forces of all

services.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. FT 1989 Accomplishments:
- (U) Delivered DSCS satellites IIIB-I and 12.
- (U) Continued development of Integrated Apogee Boost Subsystem (IABS)

and associated integration activities with ATLAS-II booster.

- (U) Completed Concept Definition studies for DSCS III Follow-On.
- (U) Continued low level RDT&E of DSCS communications technology.

- (U) Continued development and implementation of fixes and
improvements to satellites in production/storage.

2. (U) FY 1990 Planned Program:
- (U) Deliver DSCS IIIB-13 satellite.
- (U) Conduct structural and engine 'Hot-Fire" tests for IABS

development.
- (U) Initiate development of satellite modification to incorporate

solid state amplifier.
- (U) Store DSCS satellites until launch.
- (U) Continue lABS development and concurrent production.
- (U) Begin activation of two satellites for launch in FY 91.
- (U) Perform first time integration of DSCS IIIB/IABS on ATLAS II.
- (U) Continue low level RDT&E of DSCS communications technology.
- (U) Continue development and implementation of fixes and improvements

to satellites in production and storage.

* Unclassified
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Program Element: 0303110F Project Number: 0001
PE Title: Defense Satellite Communications Budget Activity: #5 - Intelligence

System (DSCS) & Communications

3. (U) FT 1991 Planned Program:
- (U) Launch two DSCS satellites on ATLAS II.
- (U) Deliver DSCS III-14 satellite (last multiyear satellite).
- (U) Continue storage of DSCS satellites until launch.

- (U) Begin activation of two DSCS satellites for launch in FY 92.

- (U) Continue production of IABS.
- (U) Continue low level RDT&E of DSCS conmunications technology.
- (U) Continue development and implementation of fixes and Improvements

to satellites in storage, prior to launch.

4. (U) Program to Completion:
- (U) Continue launch of satellites in storage using ATLAS II.

- (U) Continue low level RDT&K of DSCS commnications technology.
- (U) Continue development and Implementation of fixes and improvements

to satellites In storage, prior to launch.
- (U) Begin development of SHF replenishment satellites. Plan first

SHY replenishment launch for 1998.

D. (U) WORK PERFORMED BY: AF Space Systems Division, Los Angeles Air Force Base,

CA is responsible for the space segment of DSCS. General Electric Co.,
Valley Forge, PA Is the prime contractor for DSCS III. The Aerospace

Corp., El Segundo, CA provides systems engineering and integration to the
DSCS Program Office.

E. (U) COMPARISON WITH FT 1990/91 DESCRIPTIVE SMM4ARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) DSCS Program Plan FTY 1991-1995, 14 Oct 88.

- (U) DSCS Acquisition Program Baseline, 11 Jun 89.
- (U) DSCS SON draft received from AFSPACECOM Sep 89.
- (U) Mission Need Statement draft due from JCS/DCA Apr 90.

G. (U) RELATED ACTIVITIES:
- (U) DCA Is responsible for overall program management, system

engineering, and operational direction.
- (U) Army procures ground terminals under PK 0303142A, DSCS.
- (U) AF procures DSCS terminals, ground equipment, construction,

operations and maintenance, and manpower support for its portion
of the ground segment in PS 0303605F, Satellite Ground Terminals.

- (U) Navy procures shipborne terminals under PE 0303109N, Satellite
Coimnications System.

- (U) AF Is developing the ATLAS II booster, for launching DSCS, under
PH 0305119F, Space Boosters.

- (U) There Is no unnecessary duplication of effort within the Air Force or
the Department of Defense.
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Program Element: 60303110F Project Number: 0001
PE Title: Defense Satellite Communications Budget Activity: #5 - Intelligence

System (DSCS) & Communications

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands):

1. (U) PROCUREMENT:
FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Comlete Progr

(U) MISSILE BA 23 53,713 48,189 63,917 Continuing TBD
PROCUREMENT

(U) QUANTITIES
SATELLITES --- -

lABS -3 2 2 2

. One lABS engineering unit will be procured for a total of 10.

2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Signed MOU on "Shared use of DSCS
satellites by UK SKYNET earth terminals for period 1989 - 1990", dated
6 Jan 1989.

J. (U) MILESTONE SCHEDULE:

1. (U) Satellite Deliveries
DSCS III - B12 Oct 89

- B13 Apr 90
- B14 Feb 91
- B15 1998

2. (U) Satellite Launches
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FT 1991 RDT&Z DESCRIPTIVE SUNMARY

Program Element: #0303126F Budget Activity: #5 - Tactical Programs

PE Title: Long Haul Communications and Communications

A. (U) RESOURCES 0 In Thousands)
Project
Number & Fy 1989 FT 1990 FT 1991 To Total
Title Actual Estimate Estimate Complete Program

2022 Automated Digital Communications Processing Techniques
1,643 1,057 1,125 Cont TBD

2155 Systems Control
1,322 1,147 1,465 Cont TBD

2157 Transmission Improvements
1,159 831 800 Cont TBD

2206 Digital European Backbone
180 ISO 180 Cent TED

Total 4,304 3,215 3,570 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program Is the Air Force portion

of the Tri-service RDT&E program for communications networks, including

the Defense Communications System (DCS). The DCS provides the long

distance, common user, and switched telecommunications networks to

satisfy requirements of the National Command Authority, the Department

of Defense, and other government agencies. This RDT&I program defines
system architectures, specifies design parameters, and develops

communications technology for modernizing and improving communications

networks, including the DCS.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2022, Automated Digital Communications Processing: This

project develops and tests systems designed to provide

communications interoperability/survivability for long haul and

local area networks to enhance command and control for tactical and

strategic users of the DCS. Objectives are attained through a
series of time-phased, related efforts in the areas of switching,
routing, protocols and internetting communications network

technologies. Efforts define architectures, specify design

parameters, develop technology and performance specifications,

produce initial models, perform tests and evaluate the resulting
improvements to the DCS. A major part of the program is

development of state-of-the-art technology to support the Defense

Message System (DNS) Target Architecture and Implementation

Strategy (TAIS).

(U) FT 1989 Accomplishments:
- (U) Completed the formal certification of the multinet gateway

at the Military Airlift Command Global Decision Support

System site at Scott An, Illinois.
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Program Element: #0303126F Budget Activity: #5 - Tactical Programs
PE Title: Long Haul Communications and Communications

- (U) Implemented a routing algorithm design in the multinet

gateway advanced development model to significantly improve
DCS survivability.

- (U) Completed development of a protocol to enable a multinet
gateway to coordinate routing functions with dissimiliar
gateways in order to enhance survivability.

- (U) Initiated a program to develop an AUTODIN to Defense Data
Network Interface (ADI) proof of concept system to define

associated Defense Message System (DHS) policies and
procedures.

- (U) Initiated development of a communications network operating
system (CNOS), an advanced management and control mechanism

for highly adaptive and survivable communications networks.

(U) FY 1990 Planned Program:
- (U) Continue development of the CMOS experimental system model.
- (U) Initiate study to assess benefits and limitations of using

the X.400 protocol in the translation to DNS services.
- (U) Complete development of the DNS ADI.
- (U) Implement DNS R&D teetbed on which to evaluate and refine

the ADI system.
- (U) Initiate effort to define the Integrated Services Digital

Network (ISDN) architecture required to implement Phase III

of the DMS TAIS.

(U) FY 1991 Planned Program:
- (U) Complete initial experimental evaluation of the CNOS system

model to demonstrate potential to operational systems.

- (U) Conduct a preliminary design review (PDR) on the multi-

level secure (AILS) network architecture.
- (U) Continue definition of ISDN architecture to support DNS.

- (U) Provide DHS ADI recommendations to Implementation Working
Group.

(U) Work Performed By: Air Force Systems Comand (AFSC), Andrews
AFB, MD manages this project through the Rome Air Development

Center (RADC), Griffiss AFB, NY. Major contractors are: Rome

Research Corporation, Rome NY; Ford Aerospace and

Communications Corporation, San Jose, CA; Stanford
Telecomunications, Reston VA; Sterling Software, Bellevue, NE.

(U) Related Activities:
(U) Program Element 0603617F, C3 Applications

(U) Program Element 0603789F, C3 Advanced Development
(U) Program Element 0208010F, TRI-TAC

(U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

0
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Program Element: #0303126F Budget Activity: #5 - Tactical Programs
PE Title: Long Haul Communications and Communications

(U) Other Appropriation Funds ($ In Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

3080 20,505 62,094 16,974 Continuing TBD
3300 1,220 1,350 0 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2155. Systems Control: This project Improve* DCS network
management and control by developing techniques, hardware, and
software to provide improved performance assessment, failure
detection, failure isolation and reporting, and restoration and
reconstitution on a worldwide basis. RADC is continuing
development of the Machine Intelligent Technibal Controller (MITEC)
for near term application to the technical control facility problem
domain. Work in this area is being expanded to investigate the
applications of automated Intelligent systems to other levels of
the DCS control hierarchy. RADC Is providing support to DCA in
developing the Digital Patch and Access System (DPAS) control
prototype. A continuing effort through FY 1990 will evaluate use
of selected coomercial-off-the-shelf (COTS) hardware and software
in DoD communications networks. The goal is an integrated DCS
control system which is adaptive to wartime communications
requirements and constraints.

(U) FY 1989 Accomplishments:
- (U) Provided results of RADC's Integrated DCS Control (IDCSC)

design study to DCA for incorporating into specification
for the Defense Communications Operations Support System
(MCOSS) program.

- (U) Completed System Management and Control Concepts for
Integrated Communications Architectures study.

- (U) Accepted delivery and provide DPAS control software and
updated system specifications to DCA for prototyping.

- (U) Continued MITIC prototype testbed, which will be used to
evaluate the application of expert systems to technical
control facilities.

- (U) Contracted for Expert Systems for Integrated DCS Control
effort to investigate the application of automated
intelligence within the DCS control hierarchy.

(U) FY 1990 Planned Proaram:
- (U) Conduct preliminary MITZC field test and continue

development of MITZC system.
- (U) Identify functional requirements and locations for

automated Intelligent systems for integrated DCS control.
- (U) Provide technical support to DCA in development of DPAS

control prototype.

UNCLASSIFIED 00123



UNCLASSIFIED

Program Element: #0303126F Budget Activity: #5 - Tactical Programs
PE Title: Long Haul Communications and Conmunications

(U) FY 1991 Planned Program:
- (U) Complete development of KITEC prototype and transition to

AFCC and DCA.
- (U) Begin development of prototype automated intelligence

system for integrated DCS control.

(U) Work Performed By: AFSC manages this project through RADC.
Major contractors are: Harris Corporation Melbourne, FL; and
Lincoln Labs, Lexington MA.

(U) Related Activities: See Project 2022.

(U) Other Appropriation Funds: See Project 2022

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 2157, Transmission Improvements: This project improves
transmission, survivability, efficiency, capacity, and reliability
of Air Force and DCS communications links by applying new
techniques such as millimeter wave and fiber optics and by
developing equipment embodying new Electronic Counter-
Countermeasures (ECCI) technology.

(U) FY 1989 Accomplishments:
- (U) Completed angle diversity program for use by Digital

European Backbone radios. Kits employ advanced diversity
combining techniques to use the frequency spectrum more
efficiently.

- (U) Conducted critical design review (CDR) of the meteor burst
network simulator.

- (U) Initiated development of a multimedia communications radio
based on the brassboard design produced under Project 2335.

(U) FT 1990 Planned Program:
- (U) Complete test and evaluation of WF frequency hop modem

which provides Jam resistance, high data rates and improved
voice recognition features.

- (U) Conduct acceptance tests on the meteor burst simulator.
Install same at RADC and initiate comprehensive study of
this commuications mode.

- (U) Conduct PDR of the multimedia radio.

(U) FT 1991 Planned Program:
- (U) Conduct CDR of the multimedia radio.
- (U) Based upon the approved design of the multimedia radio,

initiate efforts to investigate the use of artificial
intelligence technologies to improve the performance of
this technology in the face of an Increasgngly
sophisticated threat.
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Program Element: #0303126F Budget Activity: #5 - Tactical Programs

PE Title: Long Haul Communications and Cosmunications

(U) Work Performed By: AFSC manages this project through RADC.
Major contractors are: Computer Sciences Corporation, Falls
Church, VA; Signatron Inc, Lexington, MA; Motorola,

Scottsdale, AZ; Harris Corporation Melbourne, FL; and

Raytheon, Sudbury, MA.

(U) Related Activities: See Project 2022

(U) Other Appropriations Funds: See Project 2022

(U) International Cooperative Agreements: Not Applicable

4. (U) Project 2206, Digital European Backbone (DE ): DEB is the approved

long-term program for digital upgrade of the Defense Communications

system (DCS) in Europe. The program stems from the National

Conmand Authority's direction to secure DCS links, the rapid growth

of high speed data requirements, and major force deployments in

Europe. One phase of DEB was completed in 1979. The remainder of

DEB is planned to use the DCS standard digital radio and multiplex

equipment known as DRAMA. The first segment of DEB using DRAMA

equipment became operational in June 1984. The remainder of the
DEB upgrade will extend the improved operation from the Northern

Atlantic to Italy, Spain and the United Kingdom. The Air Force is

the lead military department for the overall upgrade.

(U) FY 1989 Accomplishments:
- (U) Continued installation of DEB sites in the United Kingdom

and Europe. Funded activities included travel, system

training programs and Rome Air Development Center Support.

(U) FT 1990 Planned Program:

- (U) Continue European installation of DUB.

(U) FY 1991 Planned Program:

- (U) Continue above installation programs.

(U) Work Performed By: AFSC manages this project through the

Electronic Systems Division (ISD), Hanscom Air Force Base, MA.

ESD receives technical support from the MITRE Corp., Bedford,

MA and Computer Engineering Associates, Avon, MA.

(U) Other Appropriation Funds: See Project 2022.

(U) International Cooperative Agreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303131F Budget Activity: #3 - Strategic Programs
PE Title: Minimum Essential Emergency Communications Network (MEECN)

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2832 Very Low Frequency/Low Frequency (VLF/LF) Improvements

22,424 8,935 9,427 Cont TBD
2834 Ground Wave Emergency Network (GWEN)

18,996 1,099 250 6,931 266,582
Total 41,420 10,034 9,677 Cont TBD

B. ( ) BRIEF DESCRIPTION OF ELEMENT: This element is the Air Force portion of a
continuing program supporting the Chairman, Joint Chiefs of Staff, who is
responsible for deliverin the National Command Authority's decision in a
precise and timely manner L

Current emphasis is on improved command, control and
communicationrto improve survivability, endurability and performance
under adverse nuclear and jamming conditions. MEECN VLF/LF improvements
project consists of communication systems specifically designed[

The MEECN GWEN project provides a communications system
specifically designed for command and control of strategic forces in pre-
and early trans-attack phases of conflict. Communications in the VLF/LF
region of the spectrum have attributes useful in strategic
communications. These include low ambient propagation loss, significant
penetration of sea water, and good performance in a nuclear environment.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 2832, Very Low Frequency/Low Frequency Improvements: This
project consists of improvements to our VLF/LF communications system
to extend range, improve resistance to jamming and nuclear effects,
and increase message accuracy at all ranges. It includes adding VLF/
LF receivers in B-IB and B-52H aircraft [Miniature Receive Terminal
(MRT)], improving VLF/LF transmission with an enhanced power trans-
mitter and improved trailing wire antenna on EC-135 and E-4B airborne
command post aircraft [High Power Transmit Set (HPTS)], and
development of VLF/LF improved transmitters [Diversity Reception
Equipment (DRE)]. It includes continuing assessment of enhancements
and improvements in the VLF/LF communications area.

(U) FY 1989 Accomplishments:
- (U) Development, design and fabrication of HPTS EC-135

engineering development models continued.
- (U) MRT depot support equipment development and reliability

testing continued and B-lB and B-52H production began.
- (U) DRE development and testing continued.
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Program Element: #0303131F Budget Activity: #3 - Strategic Programs
PE Title: Minimum Essential Emergency Communications Network (MEECN)

(U) FY 1990 Planned Program:
- (U) HPTS development progresses with prototype testing and

installation for EC-135 aircraft beginning.
- (U) MRT depot support equipment development completes, field

reliability testing and B-IB and B-52H production continues.
- (U) DRE development and testing completes.

(U) FY 1991 Planned Program:
- (U) Air Force support to on-going MEECN improvements continues

and includes support for interoperability testing, threat
studies, new VLF/LF modes and VLF/LF system improvements.

- (U) HPTS development, prototype testing/installation and Initial
Operational Test and Evaluation (IOT&E) completes, EC-135

aircraft production begins and HPTS E-4B development begins.

(U) WORK PERFORMED BY: Rockwell International, Richardson, TX (MRT/
HPTS); Sonicraft Incorporated, Chicago, IL (DRE); Analytical
Systems Engineering Corporation, Burlington, MA; Mitre Corp,
Bedford, MA; and Dual and Associates, Arlington, VA. Air Force
Systems Command's Electronic Systems Division, Hanscom AFB, MA,

has managerial responsibility for programs, except for HPTS for
which the Navy's Naval Airborne Strategic Communications, PMA

271, Crystal City, VA has responsibility.

(U) RELATED ACTIVITIES:

- (U) PE 0101312F, PACCS/WWABNCP System EC-135 Class V Modifica-
tions contains funding for HPTS aircraft modification.

- (U) The HPTS is a joint development with Navy as lead. A
Memorandum of Agreement is maintained at the Assistant
Secretaries of the Air Force and Navy level.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS:

(U) AIRCRAFT PROCUREMENT (BAS) Class V Mods:

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost (B-lB MRT) 10,600 10,200 - - 64,700
Cost (B-52 MRT) 11,700 14,801 - 46,700 73,201
PE 0101312F (HPTS)
Cost (EC-135) - - 22,600 137,009 159,609

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

2. (U) Project 2834, Ground Wave Emergency Network: The project develops,
tests, and deploys a proliferated ground wave communications system.
The system provides U.S. strategic forces with the ability to main-
tain critical continental United States (CONUS) long-range command
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PE Title: Minimum Essential Emergency Communications Network (MEECN)

and control communications connectivity despite ionospheric distur-
bances caused by high altitude nuclear detonations. The network
handles low speed data messages for tactical warning, CINCNORAD
assessment, positive control launch of the bomber forces, and emer-
gency actions message dissemination to CONUS commanders, and strate-
gic forces. Survivability for this system is provided primarily by
proliferated relay nodes, using unmanned electromagnetic pulse (EMP)
hardened, low-frequency, ground wave radio equipment. The Thin Line
Connectivity Capability (TLCC), the prototype network, interconnects
command centers, warning sites, and strategic aircraft bases with 56
relay nodes. Initial Operational Capability is planned for FY 1991.
Final Operational Capability phase expands the total relay nodes to
96 and adds users with a planned completion in the mid-1990's.

(U) FY 1989 Accomplishments:
- (U) Development of a Dual Frequency MEECN Receiver (DRMR) began.
- (U) Development of airborne terminals completed completed.
- (U) Siting of the four remaining TLCC relay nodes continued.

(U) FY 1990 Planned Program:
- (U) Previous efforts continue, EC-135C airborne terminal IOT&E

completes and production begins, and peculiar support
equipment development continues.

- (U) Siting continues/construction begins for TLCC relay nodes.

(U) FY 1991 Planned Program:
- (U) Residual tasks complete and future task planning begins.
- (U) Siting/construction of remaining TLCC nodes completes.

(U) Work Performed By: Air Force Systems Command's Electronic Systems
Division, Hanscom AFB, MA, has management for the project.

Major contractors are General Electric, Camden, NJ; Contel,
Fairfax, VA; and Westinghouse Electric, Baltimore, MD. Mitre
Corporation, Burlington, MA, provides system engineering support.

(U) Related Activities:
- (U) Program Element #0604312F, ICBM Modernization (Rail

Garrison), contains FY 90/91 funding for completion of Dual
Frequency MEECN Receiver development.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 83):

Fy 1989 Fy 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 5,199 5,530 5,701 Continuing TBD
Aircraft Procurement (BA 5): PE 0101312F C135 Class V Mods
Cost - 6,200 7,100 13,300

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED 00128



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303144F Budget Activity: #5 - Intelligence & Communications
PE Title: Electromagnetic Compatibility Analysis Center (ECAC)

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate O mplete Program

Total 8,395 8,746 9,637 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: ECAC is a Joint DOD center established by
DOD Directive 5160.57. Policy and program direction are provided
jointly by the Chairman, Joint Chiefs of Staff, and the Assistant
Secretary of Defense for Command, Control, Communications, and
Intelligence (C31). The Air Force is assigned the responsibility for
planning, budgeting, and administration of the Center. The Air Force
provides both RDT&E and O&M funds to support the DOD ECAC under Program
Element 0303144F. The function of the Center is to ensure that the Air
Force and other Services design, develop, and acquire communications-
electronics (C-E) equipment (e.g., JTIDS, MILSTAR, CIS), supporting C31
and electronic warfare (EW), that will operate compatibly with other
systems in strategic or tactical operations. Lack of mutual
compatibility results in C-E system performance degradation due to radio

interference, leading to LOSS OF AIRCRAFT, PREMATURE DETONATION OF
EXPLOSIVES, OR LOSS OF COMMAND, CONTROL, AND OTHER VITAL FUNCTIONS.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. PE 0303144F, ECAC:

(U) FY 1989 Accomplishments:

- (U) Completed software for CINC portion of Worldwide Frequency
Management Engineering Support System; extended system to
CINCPAC, CINCLANT, and CINCEUR; tested this portion of the
system.

- (U) Initiated study on architecture of interconnections to the
Worldwide Military Command and Control System.

- (U) Developed on-line capability to DOD Intelligence Information
System.

- (U) Enhanced and further tested prototype Electronic Warfare
Deconfliction System.

- (U) Modified Battlefield High-frequency Assignment Management
System software for CINCPAC.

- (U) Managed/maintained/operated the Frequency Resource Record
System on a daily basis.

S
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Program Element: #0303144F Budget Activity: #5 - Intelligence & Communications
PE Title: Electromagnetic Compatibility Analysis Center (ECAC)

(U) FY 1990 Planned Program:
- (U) Integrate NATO data into the Worldwide Frequency Management

Engineering Support System (WWFMESS).
- (U) Develop Automated Frequency Engineering Model.
- (U) Perform operational testing of entire distributed WWFMESS

network; incorporate into system additional requirements
identified by users and validated by JCS.

- (U) Develop prototype Tactical Battlefield Spectrum Management
System (TBSMS).

- (U) Integrate Electronic Warfare Deconfliction System and
Tactical Frequency Management System.

- (U) Develop Frequency Engineering Tool Kit for field use.
- (U) Evaluate transfer of intelligence and special access data.

(U) FY 1991 Planned Program:
- (U) Develop capability to interface WWFMESS with host-

government data.
- (U) Develop statistical frequency usage summaries.
- (U) Develop advance data retrieval capabilities.
- (U) Complete TBSMS prototype; test in European field exercise.
- (U) Initiate research and development to improve electro-optical

and infrared models.

(U) Work Performed By: The IIT Research Institute at Annapolis,
Maryland, under contract through the Electronic Systems
Division, Air Force Systems Command. Management of contractual
effort performed by ECAC technical staff.

(U) Related Activities: None. There is no unnecessary duplication
of effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: ($ in Thousands)

Operations & Maintenance (BA 5)
FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Oompletion Program

Cost 5,309 2,455 5,885 Cont TBD

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: *0303152F Budget Activity: 3- Strategic Programs
PE Title: WWMCCS information System

A. (U) RESOURCES (S in Thousands)
Project
Numear.& FY 1989 FY 1990 FY 1991 To Total

Til cul 1LtiM=~ ZALIB=~ Qalete RZgu

3155 USAF WWHCCS ADP Modernization (AFWAM) Program
271 1Cont.I

Total 2,271 3,435 1,540 Cont. TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air Force WWMCCS ADP Modernization
(AFWAM) program implements the Joint WWMCCS modernization program at Air
Force WWMCCS sites. RDT&E funds are used to identify interface
standards required to continue present integration of Air Force standard
C2 software applications with modernized Joint applications.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 3155. USAF WWMCCS ADP Modernization (AFWAM) Program:
Implements Joint WAN Program at Air Force sites.

(U) FY 1989 Accomplishments:
- (U) Completed site planning and design for AP sites
. (U) Started installation of workstations at AF operational sites

(U) FY 1990 Planned Program:
- (U) Begin installation of local area networks and continue

installation of workstations at AF operational sites
- (U) Determine site requirements for the implementation of the

joint application software and upgrade present host
processors

(U) FY 1991 Planned Program:
(U) Continue installation of workstations and LANs at AF

operational sites. Continue integration efforts between
Joint and Air Force software systems.

(U) Work Performed By: Air Force Systems Command, Electronic
Systems Division, Hanscom AFB, MA. Contractor support provided
by MITRE and CEA of Billerica, MA.

(U) Related Activities:
- (U) Program Element #0303154K, WWMCCS ADP Modernization (WAN)
Program run by the Defense Communications Agency.

. (U) There is no unnecessary duplication of effort within
the Air Force or the Department of Defense.
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Program Element: J0303152F Budget Activity: 3- Strategic Programs

PE Title: WWHCCS Information System

(U) Other Apronpiation Funds- ($ in Thousands)

Other Procurement (BA ):

FY 1989 FY 1990 FY 1991 To Total

Actal Eti~ate Esimate Complet Pgxam

9,709 14,631 6,638 Cont. TBD

(U) International Cooperative Agreements: Not applicable.
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FTY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303401F Budget Activity: 5-Intelligence & Communications
PE Title: Communications Security (COMSEC)

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FT 1991 To Total
Title Actual Estimate Estimate Complete Program
XXXI Coumunications Security 1

Total J Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air Force Research and Development
(R&D) portion of the overall Department of Defense (DOD) COHSEC program
addresses problems encountered in adapting general purpose cryptographic
equipment for use in new Air Force communications systems. The efforts are
primarily directed at insuring that all systems being developed by the Air Force
meet current national communication security requirements. The program develops
ancillary systems such as voice digitizers, COMSEC equipment adapter units, and,
with National Security Agency (NSA) development authority, integrated COMSEC
systems to meet specific Air Force connand, control, comnunication, and
intelligence (C31) requirements.

C. (U) JUSTICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project XXXI, Communications Security:
Develops general purpose cryptographic equipment and ancillary

systems to meet national communication security requirements.

(U) FY 1989 Accomplishments:
- (U) Twelve IGHz broad-band antennas fabricated and transferred

to Electronic Systems Command (ESC) for operational use.
- (U) Continued development of full 20GHz broad-band antenna.
- (U) 10K-IGHz fiber optic antenna successfully developed and

tested.
- (U) A Sinusoidal Transform based digital speech algorithm was

transferred to industry for a secure voice application.
- (U) Completed OT&I on CONSEC Custodial Software Package.

(U) FY 1990 Planned Program:
- (U) Broad-band antennas for the time domain collection system

will be upgraded to full 20GHz range.
- (U) A CONSEC Custodial software package will be completed,

operationally evaluated, and procurement specifications
prepared for an-ISC buy.

- (U) Digital-digital tandeming of wide-band and narrov-band
secure voice systems at a Gateway will be demonstrated
using the canonical transform.
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Program Element: #0303401F Budget Activity: 5-Intelligence & Communications
PE Title: Communications Security (COMSEC)

(U) FY 1991 Planned Program:
- (U) Complete delivery of a broad-band time domain collection

system to ISC.

- (U) Deliver a videband digital recording system to ESC.
- (U) Continued development and delivery of a Computer Assisted

Analysis System (CAAS) to USC.
- (U) Deliver Tier Two of the Air Force Electronic Key

Distribution System (AFlKDS).
- (U) Field demonstrate high quality secure voice tandeming

among systems using canonical domain digital speech

technology.
- (U) Continue TOIPEST, COGSEC and secure voice research and

development to ensure Air Force fielded systems are
capable of countering exploitation efforts.

(U) Work Performed By: All tasks under this program are managed
through the Rome Air Development Center (RADC) Griffis AFB,
NY, and Electronic System Division (ISD), Hanscom AFB, A.
Contractors are: Lincoln Laboratory, Bedford, MA. (digital
speech research); Arcon Corp., Bedford, HA. (math analysis and
software development for in-house activities); and
Massachusetts Institute of Technology, Boston, A.

(U) Related Activities: The NSA Is the overall manager of CONSEC
development. There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: -Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1991 RDT&Z DESCRIPTIVE SUMMARY

Program Element: #0303601F Project: #2487
PE Title: Milstar Satellite Communications System Budget Activity: 3-

(Air Force Terminals) Strategic Programs

Project Title: Milstar

POPULAR NAME: MILSTAR

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands):
SCHEDULE FTY 1989 Fty 1990 Fty 1991 To Complete
Program Terminal Terminal
Milestones N/A US liA N/A MS IIIB, FY92
Engineering Complete System End-
Milestones FCA/PCA to-End Test N/A N/A
T&E C-1S Flight Terminal System IOT&E,
Milestones Tests IOTSE N/A 3rd Qtr, FY92
Contract MS liA LRIP Last Year MS IIB
Milestones Contract Award Ongoing LRIP Contract Avard
BUDGET Program Total
(8000) FY 1989 FY 1990 FTY 1991 (To Complete)
Major
Contract 216,645 149,893 0 Continuing
Support
Contract 24,100 20,800 12,625 Continuing
In-House
Support 8000 8600 700 Continuing
G0e/
Other 56,600 30,900 11,100 Continuing

Total 305,345 210,193 24,425 Continuing
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PE: #0303601F Project: 12847
PE Title: Milstar Satellite Communication System Budget Activity: 3_

(Air Force Terminals) Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program develops and acquires Air Force Satellite Communication

(AFSATCOM) Ultra High Frequency terminal modifications, transponder
test set upgrades, and gap filler AFSATCOM payloads, required for
transition to the Milstar satellite system. It also provides
resources for development and acquisition of Milstar Extremely High
Frequency terminals for the Air Force. The Milstar satellite system
will provide a highly survivable, jam-resistant, worldwide, secure
communications system to support the President and the military
Commanders-in-Chief for command and control of selected United States
strategic and tactical forces in all levels of conflict.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Continue installation of force element and command post dual

modem and radio upgrades
- (U) Continue EHF core terminal development
- (U) Continue fabrication and installation of EDM terminals for

EC-135C aircraft and selected ground sites
- (U) Continue C-18 flight test program
- (U) Continue interoperability testing with the satellite payload

Enhanced Design Verification Model (EDVM)
- (U) Begin facility modifications of Mission Control Complex (MCC)

at the Consolidated Space Operations Center at Falcon AFS, Co.
- (U) Received Defense Acquisition Board (DAB) Milestone IIIA

direction to proceed into Low Rate Initial Production (LRIP)
(2 Jun 89)

- (U) Awarded LRIP contract (25 Sep 89)
- (U) Continue Low Volume Force Element (LVFE) terminal concept

definition

2. (U) FY 1990 Planned Program:
- (U) Continue installation of force element and command post dual

modem and radio upgrades

- (U) Continue EHF core terminal development
- (U) Continue fabrication and installation of EDM terminals for

EC-135C aircraft and selected ground sites
- (U) Continue C-18 flight test program
- (U) Begin terminal IOT&E and continue interoperability testing

with the satellite payload EDVM

- (U) Complete facility modifications of MCC at the Consolidated

Space Operations Center at Falcon AFS, Co

- (U) Continue LRIP

- (U) Continue LVFE terminal concept definition

3. (U) FY 1991 Planned Program:

- (U) Complete installation of force element and command post dual

modem and radio upgrades
- (U) Complete UHF core terminal development

- (U) Continue development contract modificatibns for logistic
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PE: #0303601F Project: #2847

PE Title: Milstar Satellite Communication System- Budget Activity: 3

(Air Force Terminals) Strategic Programs

supportability and required design modifications found during

initial fielding and test
- (U) Complete fabrication and installation of EDM terminals for

EC-135C aircraft and selected ground sites

- (U) Complete C-18 flight test program

- (U) Continue IOT&E and interoperability testing vith the
satellite payload EDVN

- (U) Award LRIP contract option
- (U) Complete LVFE terminal concept definition and begin LVFE

terminal full scale development

4. (U) Program to Completion:

- (U) Complete LRIP
- (U) Begin Full Scale Production (Milestone IIIB)

- (U) Complete development and begin production of the LVFE terminal

- (U) Milstar is a continuing program

D. (U) WORK PERFORMED BY: Milstar terminals are being developed by Raytheon

Company. Sudbury. MA and Rockwell International, Dallas, Tx. Federal

Research Center support is provided by the MITRE Corporation,

Bedford, MA, and Lincoln Laboratory, Bedford, MA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: Funding rephased to reflect execution delays

F. (U) PROGRAM DOCUMENTATION:

- (U) Joint Milstar Communications, Control and Operations

Concept (JMCCOC), Volume I (1 Jun 89) and Volume II (1 Aug 89)

G. (U) RELATED ACTIVITIES:

- (U) PE 0303603F (Milstar Satellite Communications System
(Space and Mission Control))

- (U) PE 0604577F (EHF Satellite Communications)

- (U) PC 0303142A (Tactical Comunications Ground Environment)

- (U) PE 0303109N (Satellite Communications)

- (U) PE 0303605F (Satellite Communications Terminals)

- (U) PC 0305119F (Space Boosters)

- (U) PB 0303603N (Kilstar Satellite Communications System)

- (U) PE 0101113F (B-52 Squadrons)

- (U) PE 0101126F (B-1B)

- (U) PE 0101213F (Minuteman Squadrons)

- (U) PC 0101312F (Post Attack Coomand and Control System/Worldwide

Command Post, EC-13SH/J/P)

- (U) PE 0208019F (Tactical Cryptologic Activities, RC-135)

- (U) P3 0302015F (National Emergency Airborne Command Post, E-4B)

- (U) There is no unnecessary duplication of effort within AF or

DoD.
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PE: #0303601F Project: #2487
PE Title: Milstar Satellite Communication System Budget Activity: 3__

(Air Force Terminals) Strategic Programs

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands):
Program Total

FY 1989 FY 1990 FY 1991 (To Complete)

Aircraft Procurement (BA 10)

Funds (PE 0302015F) 20,500 6,100** 10,700 35,600

Initial Spares 652 0 4,001 Continuing

Quantity (Terminals) 2 1 1 4

Funds (PE 0101312F) 19,600 22,900** 51,300 Continuing

Initial Spares 2,200 4,942 8,810 Continuing

Quantity (Terminals) 2 2 4 Continuing

Funds (PE 0303601F) 0 0** 0 Continuing

Initial Spares 1,173 11,765 514 Continuing
Quantity (Terminals) 0 0 0 Continuing

Other Procurement* (BA 16)
Funds 73,394 54,065** 178.014 Continuing
Initial Spares 30,865 12,180 27,206 Continuing

Quantity (Term/HHM/TDS) 7/95/6 6/27/1 26/138/26 Continuing

Military Construction (BA 14)0 Funds 4,000*** 330 2,060 Continuing

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
EVENT DATE RESULTS

- AFSATCOM Compatibility Test Aug-Sep 88 Demonstrated backward
compatibility with AFSATCOM

- Phase I Interoperability Oct-Nov 88 Demonstarted terminal/satellite
DEMO (Support LRIP Decision) waveform compatibility and

terminal interoperability
- Phase II Interoperability Aug 89 Demonstarted tri-service

DENO interoperability
- Terminal/NCE interface Nov 89 Demonstrated terminal and MCE

compatibility

T&E ACTIVITY (TO COMPLETION)
EVENT PLANNED DATE REMARKS

- IOT&E FY90
- Phase IV Interoperability DEND FY92 Support FSP Decision

*Procures EHF/UHF and ElF only Terminals as well as Handheld Modules/Time
Distribution Subsets (HHM/TDS)
**Approp Conf reduced the sum of the FY90 PB request for APAF and OPAF by 60%
***Funds inadvertently placed in PE 030605F, Air Force Satellite Terminals
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FTY 1991 RDT&E DESCRIPTIVE SUMM4ARY

Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Communications System Budget Activity: 3-

(Space and Mission Control) Strategic Programs
Project Title: Milstar

POPULAR NAME: Milstar

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):
SCHEDULE FY 1989 FY 1990 FY 1991 To Complete

Program First Mission lst Satellite MCE: MS IIIA,
Milestones Control Element Communications 1st Qtr,

Element (MCE) Payload FY 92;
Delivered Delivered

Engineering Complete Satel-
Milestones lite #1 Fabri-

cation
T&E Conduct System IOT&E,
Milestones N/A N/A Satellite #1 3rd Qtr,

Qual Terts FY 93
Contract Exercise Fab. Complete FSD
Milestones Ongoing Ongoing Options for Satellite &

Sat. #s 4&5 MCE Prod.
BUDGET Program Total
($000) Fy 1989 FY 1990 FY 1991 (To Complete)
Major
Contract 246,583 374,623 718,740 Continuing

Support
Contract 23,000 23,000 - 23,000 Continuing

In-House
Support 644 844 844 Continuing

GFE '

Other 2,351 1,533 1,580 Continuing

Total 272,778 400,000 744,164 Continuing
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Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Communications System Budget Activity: 3 -

(Space and Mission Control) Strate4ic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Milstar Satellite Comunications System is a joint service

program to develop and acquire the Milstar Extremely High Frequency
(EHF) satellite, its mission control segment, and new or modified

communications terminals. The Milstar system will provide a highly
survivable, jam-resistant, world-wide, secure communications system
to meet the minimum essential wartime communications needs of the
President and Commanders-in-Chief to command and control selected Air
Force strategic and tactical forces through all levels of conflict.
It will also support other high priority users in crisis/contingency

situations. This Program Element (PE) funds for development of the

Milstar satellite and its associated Mission Control Elements (MCE).

C. (U) PROGRAM ACCOMPLISHMNTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Continued Developmental Flight Satellit4 #1 (DFS-1) hardware

and software integration
- (U) Completed bus integration
- (U) Completed DFS-1 payload assembly at subcontractor
- (U) Continued launch vehicle integration
- (U) Conducted enhanced compatibility testing between co"munica-

tions payload and all three Service terminals
- (U) Continued fabrication of DFS-. and DFS-3
- (U) Continued acquisition of long lead parts for DFS-4

- (U) Continued planning for Mission Control Complex (MCC)
and Milstar Operations Center at Consolidated Space
Operations Center (CSOC)

- (U) Began installation of engineering development model MCEs
- (U) Completed Independent Cost Analysis

2. (U) FY 1990 Planned Proqram:
- (U) Deliver DFS-1 payload to prime contractor
- (U) Complete fabrication of DFS-1 and continue with integration

- (U) Continue fabrication of DFS-2 and DFS-3
- (U) Begin qualification tests for DFS-1

- (U) Continue launch vehicle integration
- (U) Complete planning for system level end-to-end testing using

DFS-1, MCZ and terminals of all Services
- (U) Complete planning and begin activation of ilstar Operations

Center (HOC) and Mission Control Center (MCC) at CSOC
- (U) Continue Mission Control Element (MCE) logistics support

planning

- (U) Complete planning for MCE IOT&E
- (U) Continue installation of development model MCEs

S
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Program Element: #0303603F Project: #2932
PE Title: Milstar Satellite Conmunications System Budget Activity: 3 -

(Space and Mission Control) Strategic Programs

3. (U) FY 1991 Planned Program:

- (U)

- (U)
- (U)

- (U) Activate HOC and MCC at CSOC
- (U) Complete integration of engineering development model Mission

Control Elements (MCEs) into IOT&E platforms
- (U) Conduct detailed planning for Milstar system-level Initial

Operational Test and Evaluation (IOT&E)
- (U) Complete MCE qualification tests
- (U) Conduct MCE IOTSE

4. (U) Program to Completion

- (U) Complete development work on satellite and MCE

- (W)
- (U)

- (U) Begin Low Rate Initial Production (LRIP) of MCEs in FY 1992
- (U) Begin satellite production in FY 1992 with satellite #6
- (U) Begin installation of production model MCEs
- (U) Conduct system-level IOT&E
- (U) Milstar is a continuing program

D. (U) WORK PERFORMED BY: The development of the Milstar satellite and the
MCE for the Milstar system is managed by Air Force Systems Command's
Space Systems Division, Los Angeles AFB, CA. The contract for Full
Scale Development of the Milstar satellite and MCE was awarded on
30 June 1983. The prime contractor is Lockheed Missiles & Space Co.,
Sunnyvale, CA. Subcontractors to Lockheed include: Hughes Aircraft
Co., El Segundo, CA (crosslink and frequency and time standards);
TRW, Inc., Redondo Beach, CA (comunications payload); General
Electric Co., Valley Forge, PA (data handling subsystem). The
Aerospace Corporation, El Segundo, CA, provides general system
engineering and integration.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: First launch delayed one year by FY 90 Approp-
riations Bill. Mission Control Element (MCE)
Low Rate Initial Production (LRIP) delayed
one year by OSD Program Budget Decision (PBD).
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Program Element: #0303603F Project: #2932
PE Title: Milstr Satellite Communications System Budget Activity: 3-

(Space and Mission Control) Strategic Programs

3. (U) COST CHANGES: $25M added to satellite RDT&E by OSD Program
Budget Decision (PBD) and $167M added by OSD (PBD)
to rephase funding to reflect impact of FY 90
Appropriations Bill adjustments.

F. (U) PROGRAM DOCUMENTATION:
- (U) Joint Milstar Communications, Control and Operations

Concept (JMCCOC), Volume I (Jun 1989) and Volume II (Aug 1989).
- (U) Test and Evaluation Master Plan (TEMP), 1 Nov 1989.
- (U) System Operational Requirements Document (SORD), 27 Mar 1989

G. (U) RELATED ACTIVITIES:
- (U) PE0303601F (Milstar Satellite Communications System (AF Terminals))
- (U) PE0604577N (EHF Satellite Communications)
- (U) PE0303142A (Tactical Communications Ground Environment)
- (U) PE0303109N (Satellite Communications)
- (U) PE0303605F (Satellite Communications Terminals)
- (U) PE0305119F (Space Boosters)
- (U) PE0303603N (Milstar Satellite Communications System)

- (U) There is no unnecessary duplication of effort with the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands): Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

EVENT DATE RESULTS
(U) Parts Radiation Character- FY84-Present Meeting specifications
isation (Satellite & MCE)
(U) Circuit Hardening Develop- FY84-Present Meeting specifications
ment Testing (Sat. & MCE)
(U) Payload to Terminal Inter- FY88/FY89 Requirements met; supported
fact Testing terminal production
(U) Mission Control Element (NCE) FY89/FY90 Meeting specifications
Performance Testing
(U) Terminal Interoperability Jul 88 Met interoperability re-
Test quirements for Services

T&E ACTIVITY (TO COMPLETION)
EVENT PLANNED DATE REMARKS
(U) Satellite Qualification FY90/FY92
Testing
(U) MCE to Terminal Inter- FYg0
face Test
U) MCE Functional Qual. Test FY91

IU) System IOT&E FY93/ft94
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0303605F Budget Activity: #4 - Tactical Programs

PE Title: Military Satellite Communications (MILSATCOH) Terminals

A. (U) RESOURCES ($ In Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estimate Estimate Complete Program

3163 UHF Satellite Terminal System (USTS)
7,360 1,760 306 Cont TBD

3164 Ground Mobile Forces Terminals (GMFT)
4,925 4,155 5,765 Cont TBD

3594 Universal SHF Satellite Communications Modem (UK)
5 368 0 0 ____

Total -f-1 37,Tf 6,71 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops military
satellite communications terminals and associated modulator/demodulator
(modem) equipment for use by the Air Force, other Services, and US Allies.
Developments currently underway address strategic and tactical deficiencies of
US Military Satellite Communications (MILSATCOM) systems. There are three
satellite terminal projects in this program element.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 3163, UHF Satellite Terminal System (USTS): Develops the
UHF Satellite Terminal System (USTS) for the Air Force Military
Airlift Command (MAC). The USTS will be a small UHF satellite
communications terminal vhich will operate in either the airborne
or ground mobile mode in support of MAC and other Air Force
requirements. Key Feature: USTS will permit more effective
military operations by providing Air Force users with a flexible,
reliable, and secure worldwide Command and Control (C2) system
through a Demand Assigned Multiple Access (DANA) scheme for 5 KHz
UHF satellite channels. The USTS DANA scheme will greatly increase
the number of users able to access the satelli '- channel at any one
time. It will be the DOD standard for 5 Klz UHt operations and will
be implemented in future Army and Navy terminal programs. The USTS
DANA scheme will also provide interoperability for Air Force
terminals with the Navy developed 25 KEz UHF satellite DANA systems.

(U) FY 1989 Accomplishments:
- (U) Performed interoperability demonstration with Navy 25 KHs DANA

system.
- (U) Initiated technical paper to study the Type I

COMSEC for USTS.
- (U) Completed Developmental Test & Evaluation (DT&E) tempest

testing

(U) FY 1990 Planned Program:
- (U) Complete DT&E

(U) Initial Operational Test & Evaluation (IOT&E)
- (U) Prepare 5 Kz DANA Technical Interface Specification

(U) Begin production of USTS terminals and network control
stations.

(U) FY 1991 Planned Program:
- (U) Conduct OT&E testing of USTS system.
- (U) Complete development of the USTS terminal and network control

system with Type I COSEC and interoperable 5 KRz and 25 KHz
DANA schemes.
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

(U) Proaram to Completion:
- (U) Complete production of 300 terminals by FY 1994.
- (U) This is a continuing program.

(U) Work Performed By: Work is being performed by the
Electronic Systems Division (ESD)(Air Force Systems Command),
Hanscom AFB MA. Contractor: H/A-CO)/ Government Systems
Division, San Diego, CA.

(U) Related Activities:
- (U) The Navy has developed the 25 KHz UHF DAMA scheme that

the USTS program will incorporate for interoperability on
25 KHz UHF satellite channels.

- (U) An Army development program for a manpack UHF terminal
(Advanced Manpack UHF Terminal - AMUT) will incorporate the
USTS 5 [Hz DAMA scheme into its design. This is required
in response to JCS direction making the USTS DAMA scheme
the DOD standard for 5 [Hz UHF satellite channels.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Apropriation Funds:
Other Procurement (BA 3):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost - 7,300 6,75 Cont TBD

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3164, Ground Mobile Forces Terminals: The US Air Force Ground
Mobile Forces Program is completing fielding of Multi-Channel Supr
High Frequency (SHF) transportable satellite terminals for the Tactical
Air Control System and Combat Cos.unications forces. These terminals
will be retrofitted with the Army developed Anti-Jam Control Modem
(AJCM) providing full interoperability among all Services* tactical SEF
satellite communications terminals. The Air Force requires a small,
lightweight SHF satellite communications terminal to provide reliable,
secure voice and data for highly mobile combat teams such as Forward
Air Controllers, Special Operations Forces, and Military Airlift
Command (MAC) Combat Control Teams. This project will conduct a
demonstration/validation effort for lightweight SHP satellite ground
terminal technology to assess the feasibility of meeting user require-
ment with SIF manpack units. The development must achieve very compact
lightweisht units that can support flexible networks of many users with
minimal impact on satellite resources. This program element also
supports Air Force participation in the Army developed TSC-124 (Single
Channel Objective Tactical Terminal - SCOTT).

(U) FY 1989 Accomplishments:
- (U) Supported integration of the AJC( modems into the multi-channel

SF terminals worldwide.
- (U) Initiated acluisition specification for SEF lightweight

manpack terminals.

0
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

(U) FY 1990 Planned Program:
- (U) Complete the integration of AJCM modems into the multi-channel

SHP terminals.
- (U) Initiate the demonstration/validation program for SEF light-

weight manpack terminals.
- (U) Support Air Force participation in the Army SCOTT Vrogram.
- (U) Develop Multi-Command Required Operational Capability (IROC)

and associated Technical Analysis/Cost Estimate (TA/CE) for
Super High Frequency Demand Assigned Multiple Access (DAMA)
networks, as tasked by the Joint Staff.

(U) FY 1991 Planned Proaram:
- (U) Complete the Demonstration/Validation program for SHF

lightweight manpack terminals.
- (U) Continue Air Force participation in the Army SCOTT development

and procurement program in support of Air Force user require-
ments for CINC warfighting communications.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performd B : The SHF multi-channel terminals currently being
fielded, were developed and manufactured by RCA, Camden NJ.
Electronic System Division (Air Force Systems Command), Hanscom
AFB, MA manages the program for the Air Force. The US Army
Satellite Communications Agency was the contracting office for this
project.

(U) Related Activities:
- (U) The QIF Satellite Communications (GMFSC) program is a joint

service program addressing tactical forces satellite couni-
cations requirements of the Army, Air Force and Marine Corps.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 3):
Fy 1989 FY 1990 FT 1991 To Total
Actual Estimate Estimate Complete Proram

Cost -M T6,0 4,324 ToatW

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3594. Universal SHF Satellite Communications Modem: Develops
an SHF satellite modem to provide direct interoperability among strategic and
tactical SUF terminals as well as with Allies, and to support all data rate
communications in a hostile, electromagnetic and nuclear effects environment.
The direction for this program was provided by the Assistant Secretary of
Defense for Command, Control, Communications and Intelligence in response to
Congressional mandates for interoperability. This program is a joint
US/United Kindom program. At the direction of OASD/C31 this program will be
transferred to the Army beginning in FY1990.

(U) FY 1989 Accomplishments:
- (U) Conducted brassboard (prototype) demonstrat;on testing.
- (U) Evaluated results of brassboard testing.
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Program Element: #0303605F Budget Activity: #4 - Tactical Programs
PE Title: Military Satellite Communications (MILSATCOM) Terminals

(U) Program to Completion:
- (U) Complete production of 300 terminals by FY 1994.
- (U) This is a continuing program.

(U) Work Performed By: Work is being performed by the
Electronic Systems Division (ESD)(Air Force Systems Command),
Hanscom AFB MA. Contractor: M/A-COM Government Systems
Division, San Diego, CA.

(U) Related Activities:
- (U) The Navy has developed the 25 KHz UHF DANA scheme that

the USTS program will incorporate for interoperability on
25 KHz UHF satellite channels.

- (U) An Army development program for a manpack UHF terminal
(Advanced Manpack UHF Terminal - AMUT) will incorporate the
USTS 5 Kuz DAMA scheme into its design. This is required
in response to JCS direction making the USTS DAMA scheme
the DOD standard for 5 KHz UHF satellite channels.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds:
Other Procurement (BA 4):

FT 1989 Fy 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost - 7,300 78 Cont TFD

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 3164, Ground Mobile Forces Terminals: The US Air Force Ground
Mobile Forces Program is completing fielding of Multi-Channel Super
High Frequency (SHF) transportable satellite terminals for the Tactical
Air Control System and Combat Communications forces. These terminals
will be retrofitted with the Army developed Anti-Jam Control Modem
(AJCN) f..:!dn 6 full interoperaLil!9y among all Services' tactical SHF
satellite communications terminals. The Air Force requires a small,
lightweight SUF satellite communications terminal to provide reliable,
secure voice and data for highly mobile combat teams such as Forward
Air Controllers, Special Operations Forces, and Military Airlift
Command (MAC) Combat Control Teams. This project will conduct a
demonstration/validation effort for lightweight SHF satellite ground
terminal technology to assess the feasibility of meeting user require-
ment with SIF manpack units. The development must achieve very compact
lightweight units that can support flexible networks of many users with
minimal impact on satellite resources. This program element also
supports Air Force participation in the Army developed TSC-124 (Single
Channel Objective Tactical Terminal - SCOTT).

(U) FY 1989 Accomplishments:
- (U) Supported integration of the AJCM modems into the multi-channel

SEF terminals worldwide.
- (U) Initiated acquisition specification for SHF lightweight

manpack terminals.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0305110F Project Number: XXXI
PE Title: Satellite Control Facility (SCF) Budget Activity: #6-Defense Wide

Mission Support

A. (U) RDT&E RESOURCES ($ in Thousands)
Project Title: SCF
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

SCF 92254 85579 127454 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
SCF program funds the development, acquisition, and continuing support
to a highly reliable national satellite tracking, telemetry and
commanding capability in support of developmental and operational
satellite systems. The SCF is evolving to the Air Force Satellite
Control Network (AFSCN). The AFSCN is a global network of
comnunications and computer systems required to support a growing
inventory of increasingly complex space vehicles which support
operational forces in peace and wartime. The AFSCN must continue to be
responsive to the requirements of the satellite systems it supports.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomplishments:
- (U) Provided system engineering and development of network

hardware/software modifications to meet evolving satellite needs.
- (U) Continued transition of satellite program from the old data

system configuration to a new computer configuration.
- (U) Installed and checked out equipment in the Northern Europe

Station and achieved station IOC. Completed ARTS Acquisition I
stations.

- (U) Initiated upgrade of second increment of three tracking
stations under ARTS Acquisition II.

- (U) Plan for the Survivable Satellite Command and Control (S2C2 )
with focus on operational capabilities necessary for interoperable,
enduring satellite control in peace and war.

(U) FY 1990 Planned Program:
- (U) Provide system engineering and development of network

hardware/software modifications to meet evolving satellite
program requirements.

- (U) Continue transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Initiate upgrade of third increment of three stations under
ARTS Acguisition II.

- (U) S2C2 planning discontinued due to OSD reduction.

(U) FTY 1991 Planned Program:
- (U) Provide system engineering and development of network

hardware/software modifications to meet evolving satellite program
requirements.
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PROGRAM ELEMENT: #030511OF PROJECT NUMBER: 3=CX1
TITLE: Satellite Control Facility (SCF) BUDGET ACTIVITY: #6-Defense Wide

Mission Support

- (U) Continue transition of satellite programs from the old data
systems configuration to a new computer configuration.

- (U) Initiate upgrade of fourth increment of four stations under
ARTS Acquisition II.

- (U) ARTS Diego Garcia tracking station IOC.
- S2C2 planning discontinued due to OSD reduction.

(U) Program to Completion:
- This is a continuing program.

D. (U) WORK PERFORMED BY: In-house efforts will be accomplished by Air Force
Systems Command Space Systems Division, Los Angeles, CA. Principal
contractors are: Ford Aerospace Corporation (FAC), Sunnyvale, CA,
provides study and development analysis for the range facilities and
communications; Aerospace Corporation, El Segundo, CA, provides
general system engineering and integration support; Space Applications
Corporation, San Jose, CA, provides system engineering integration and
test analysis (Small Business Set-Aside); Ford Aerospace Corporation,
Sunnyvale, CA, provides development and acquisition of the ARTS
program.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

I. (U) TECHNICAL CHANGES: RDT&E Sustaining engineering funds for
new AFSCN computer system transferred to O&K based on
Congressional direction.

2. (U) SCHEDULE CHANGES: (a) ARTS station IOCs delayed six
months consistent with OSD budget reductions. (b) S2C2

planning and development slipped to FY 92 consistent with
budget reductions. (c) Transition of all satellite
programs to new computer system delayed to FY 93 consistent
with Air Force TOA. The effect of the FY 90 budget
reduction Is still being evaluated. Transition may slip to
FY 94.

3. (U) COST CHANGES: Congressional FY90 RDT&E reduction of $17.OM.

F. (U) PROGRAM DOCUMENTATION:
Multi-Command Required Operational Capability (MROC) for Integrated
Satellite Control System (ISCS) 4-88, Sep 88

G. (U) RELATED ACTIVITIES:
- (U) Satellite Control Network and non-DCS telecommunications

program activities are In PE 0305151F, (SCF Telecommunications).
- (U) Real property maintenance activities are in PE 0305894F, (Real

Property Maintenance, AFSC.)
- (U) Base operating support is in PE 0305896F, (Base L.erating

Support, AFSC).
- (U) Consolidated Space Operations Center, PE 0305130F, will share

control functions with the Consolidated Space Text Center.
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PROGRAM LEME N 0305110F PROJECT NUMBER: XOI

TITLE: Satellite Control Facility (SCF) BUDGET ACTIVITY: #6-Defense Wide
Mission Support

- (U) There iS no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Program

1. Other Procurement: BA 83
Funds 52,813 63,215 83,025 TBD

2. Military Construction:
Funds 8,237 20,200 4,600 TBD

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

1. (U) Automated Remote Tracking Station (ARTS) Contract Award Jun 1984

2. (U) Command and Control Sustaining Engineering Contract Award Jan 1986

3. (U) ARTS-Thule Tracking Station Initial Operational Capability Mar 1988

4. (U) ARTS Acquisition II Contract Award Aug 1988
5. (U) ARTS-Diego Garcia Station IOC Feb 1991

6. (U) ARTS Modification of Existing Stations 1990 - 1993
7. (U) ARTS-Full Operational Capability Sep 1993
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0305114F Budget Activity: E5-Intelligence and

PE Title: Air Traffic Control And Communications
Landing Systems (ATCALS)

A. (U) RESOURCES ($ In Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2026 System Support
2,420 339 356 Cont TBD

2759 Mobile Microwave Landing System (MMLS)
9,944 7,200 0 0 37,731

2967 Air Traffic Control Survivability
5,000 0 0 0 16,000

3042 BAMBOO TREE
400 317 200 Cont TBD

3587 Microwave Landing Systems (MLS) Avionics
12,849 12,953 16,001 Cont TED

TOTAL 30,613 20,809 16,557 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides the Air
Force with the Air Traffic Control And Landing Systems (ATCALS)
(formerly called Traffic Control And Landing Systems (TRACALS))
equipment required for the safe, efficient, worldwide, and all
weather flying operations. The mission is to provide takeoff,

enroute, and landing guidance (surveillance) in order to meet
wartime sortie requirements. In peacetime, the mission is to
support training, logistics, and other operational flying with
maximum safety. Equipment in the above projects supports

tactical/mobile needs of the Air Force. Microwave Landing
Systems (MLS) avionics vill be interoperable with both fixed-base
and mobile MLS equipment.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FT 1991:

1. (U) Project 2026, System Support: Continued support for ATCALS
programs Including several joint efforts with the Federal

Aviation Administration (FA).

(U) FT 1989 Accomplishments:
- (U) Continued definition of the USAF - FAA interface

for the National Airspace System. See PE #0305137,
National Airspace System Descriptive Summary.

- (U) Continued definition studies to use the Global
Positioning System (GPS) as an interface with the air
traffic control system for both USAF and the FAA.

- (U) Definition study for the Military Airspace

Management System (MhNS).
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Program Element: 0305114F Budget Activity: #5-Intelligence/Communications
11 Title: Air Traffic Control And Landina Systems (ATCALS)

(U) FT 1990 Plann&J Program:
- (U) Continued support for all ATCALS projects.
- (U) Increased role for USAF and the NAS.
- (U) Continued definition of GPS capabilities.
- (U) MANS evaluation.

(U) FT 1991 Planned Programs:
- (U) Continued essential work to ensure the USAF keeps

pace with changes in the air traffic control
system.

- (U) Ensure operational capabilities in the air traffic
control environment.

- (U) Continuing program keeping pace with civil
airspace modernization and the MAS.

(U) Work Performed By: Air Force Systems Camand

Electronic Systems Division, Hanscom An, MA manages
the overall ATCALS effort. Mitre Corporation, Bedford, MA,
provides system support.

(U) Related Activities:
- (U) Program Element #0305137F, National Airspace System.
- (U) Program Element #0305164F, Navatar Global Positioning

System.
- (U) There Is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project 2759, Mobile Microwave Landing System (EMLS):
Provides a compact rapidly deployable EELS for use at
austere airfields providing precision landing capabilities.

(U) FTY 1959 Accomplishments:
- (U) Completed Preliminary and Critical Design Reviews

(PDR/CDR).
- (U) System breadboarding and architecture development.

(U) FT 1990 Planned Prograum
- (U) Start Developmental Test and Evaluation (DT&).

(U) FT 1991 Planned Proaram:
- (U) Start Initial Operational Test and Evaluation (IOT&I).
- (U) Production decision.
- (U) Start production of 6 systems In first procurement

option.

(U) Work Performed Bys Bell Aerospace, Buffalo, NY. Air
Force Systems Comand Electronic Systems Division,
Kanscom An, MA, manages the MLS effort. ARINC
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Program Element: 03051147 Budget Activity: 5-Intelligence/Coemunications
PE Title: Air Traffic Control And Landing Systems (ATCALS)

Research Corporation, Annapolis, MD and Mitre
Corporation, Bedford, MA provide technical and cost
support.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement (3080):

FY 1989 FT 1990 FTY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 0 0 10,345 18,000 28,345

(U) International Cooperative Agreements: None.

3. (U) Project 2967. Air Traffic Control Survivability: Provides
the capability to restore essential air traffic control
services to battle damaged locations through the use of a

Tower Restoral Vehicle %fRV) and a Surveillance Restoral Vehicle
(SRV).

(U) FY 1989 Accomplishments:
- (U) Development contract awarded to provide prototypes of

the TRV and SRV for test and evaluations.

(U) FY 1990 Planned Program:
- (U) None.

(U) FY 1991 Planned Program:
- (U) None.

(U) Work Performed By: Contract awarded to Airspace Technology
Corp, Irvine, CA, for development of the TRV/SRV. Air
Force Systems Command Electronic Systems Division manages

the TRV/SRV effort.

(U) Related Activities: None.

- (U) There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

4. (U) Project 3042. BAMBOO TREK: BAMBOO TREE provides continued
support to ensure the United States has air access to the
Berlin corridors.

(U) FTY 1989 Accomplishments:
- (U) Upgraded the Templehof Central Airport radio

system. 00152
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Program Element: 0305114F Budget Activity: *5-Intelligence/Coanunications

PBE Title: Air Traffic Control And Landina Systems (ATCALS)

(U) FY 1990 Planned Program:
- (U) Integration of the Templehof radio system.

(U) FY 1991 Planned Program:
- (U) Provide continuing support to the BAMBOO TREE

mission.

(U) Work Performed By: Air Force Systems Command

Electronic Systems Division manages the BAMBOO TREE
effort. Air Force Comnunication Command will install
the upgrade.

(U) Related Activities: None.
- (U) There is no unnecessary duplication of effort

within the Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands):

Other Procurement (3080):

lF 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 378 1,345 0 0 2,907

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0305114F Project Number: # 3587
PE Title: Air Trafic Control And Budget Activity: # 5 - Intelligence

Landing Systems (ATCALS) and Communications

Project Title: Military Microwave Landing System Avionics (MMLSA)

No Photo Available

POPULAR NAME: Not Applicable
A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Program FSD Production
Milestones Decision Decision

Jun 89 Aug 94
Engineerng
Milestones

T&E Start
Milestones DT&E/IOT&E

Jun 93/Jan 94
Contract FSD Contract Production
Milestones Avard Dec 89 Contract

Sep 94
BUDGET
($000) FY 1989 FY 1990 FY 1991 (To Complete)
Major Funds for 3 FSD Contracts 3 Contracts Contract
Contract Dec 89 Avard Continue Continue Continues

8,264 7,941 9,643 2,833
Support MITRE 1,960 MITRE 1,800 MITRE 3,400 MITRE 6,554
Contract ARINC 1,500 ARINC 630 ARINC 1,672 ARINC 5,562

SSAI 215 SSAI 215 SSAI 482 SSAI 2,300
In-House Logistics, Logistics, Logistics, Logistics,
Support Travel, SPO Travel, SPO Travel, SPO Travel, SPO

229 153 170 491
GFE/ A-Kit A-Kit
Other Integration Integration

88 2,201 463 10,082
Total

12,849 * 12,953 16,001 Continuing

* Includes $669K for Coinercial MLS Avionics modifications.
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Program Element: # 0305114? Project Number: # 3587
PE Title: Air Traffic Control And Budget Activity: # 5 - Intelligence

Landing Systema (ATCALS) and Communications

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:
The Military Microwave Landing System Avionics (MtLSA) acquisition
is part of a twenty year program to transition the Air Force
operations from use of Precision Approach Radars (PAR) and
Instrument Landing Systems (ILS) to the international Microwave
Landing System (MLS) for precision landing operations. The MMLSA
will be developed for integration and installation on high
performance and space constrained aircraft. MMLSA will have both
MLS and ILS capabilities. The tULSA will work in the airborne
uninhabited fighter environment, capable of high-G stress, and
have a significantly increased Mean Time Between Failure (MTBF)
rate in comparison to current systems (7,000 hour fielded MTBF
planned).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) FSD RIP Release May 89.
- (U) AFSARC FSD decision Jun 89.

3. (U) Ty 1990 Planned Program:
- (U) Contract Award Dec 89.
- (U) Continue MMLSA development.

4. (U) FY 1991 Planned Program:
- (U) Continue MMLSA development.
- (U) Start F-16 integration.
- (U) Start FSD DT&E.

5. (U) Program to Completion:
- (U) Early Operational Assessment (KOA) in Apr 92.
- (U) Start DT&E Nov 93 and IOT&E Feb 94.
- (U) Production decision Aug 94.
- (U) IOC FT 1996.
- (U) Acquisition of 7542 systems through FY 2005.

D. (U) WORK PERFORMED BY: The MMLSA FSD contract was awarded to Rockwell
International, Coder Rapids, Iowa; Plessey Electronics Corp, Wayne,
NJ; and Hazeltine rorp, Greenlawn, NY. Three contractors were
selected for FSD with full and open competition to select two
contractors for production.

x. (u) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Contract award slip from Aug 89 to Dec 89.
3, (U) COST CHANGESs None.

F. (U) PROGRAM DOCUMENTATIONs
- (U) Air Force Communications Command General Operating
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Program Element: # 0305114F Project Number: # 3587
PE Title: Air Traffic Control And Budget Activity: # 5 - Intelligence

Landing Systems (ATCALS) and Communications

Requirement, Advanced Military Landing System, 16 Feb 78.
- (U) Justification of Major System New Start, 5 May 82.
- (U) R-S 2026(5)/35114F, PHD for TRACALS (404L), 23 Oct 81, as

amended.
- (U) HQ USAF/RDS Ltr, Service Responsibilities for MLS, 4 Apr 83.
- (U) DOD MLS Implementation Plan, 1 Jun 84.
- (U) Joint Requirements Oversight Council Memo, MLS, Action Memo,

27 Mar 87.
- (U) NATO Air Force Armaments Group V on Avionics and Landing

Systems Standardization Agreement on ELS (STANAG 4184).
- (U) 4030(9)/35114F, PMD for KLS, 6 Jun 89.
- (U) MLS Acquisition Decision Memorandum, 27 Jul 89.

G. (U) RELATED ACTIVITIES:
- (U) Part of the overall effort for the USAF acquisition of the

Fixed Base MLS, Commercial MLS Avionics, and Mobile MLS.
- (U) USAF lead agency for tr-service program working

concurrently with the FAA.
- (U) Global Positioning System (GPS) to be investigated as an

alternative to precision distance measuring equipment

(Program Element #0305164F).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):
1. (U) PROCUREMENT:

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

3010 1,200 6,208 10,434 403,658 421,500

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

FSED Sep 88 Five contractors successfully

completed FSED.

0
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Program Element: * 0305114F Project Number: # 3587
PE Title: Air Traffic Control And Budget Activity: # 5 - Intelligence

Landing Systems (ATCALS) and Communications

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

IOA/DT&E 2nd Qtr 92 Start

BOA/DT&Z 3rd Qtr 92 End
FAT Phase 3rd Qtr 92 Start
FAT/DT&E 3rd Qtr 93 Start
FAT/DT&E 1st Qtr 94 End

FAT/OT&E lt Qtr 94 Start
FAT/OT&E 3rd Qtr 94 End
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T 1991 RDT&I DESCRIPTIVE SUMMARY

Program Element: #0305119F Project: # N/A
PE Title: SPACE OOSTERS Budget Activity: #6 -DEFENSE WIDE MISSION SUPPORT

POPULAR NME: EXpENDABLE LAUNCH VEHICLES (ELVa)

A. (U) SCHEDUL/BUDGET INFORMATION ($ In Thousands):

SCHEDULE ( FT 1989 FT 1990 FT 1991 To Complete
P rogram Final
Milestones Titan 34D

Launch
Engineering Delta 11I 1W - Atlas I1 Titan IV 2nd
Milestones Feb 89 ILC - 2 QTR Pad (LC-40)

- - - -- -- -- -- -Cape Canaveral
Titan IV/IUS Titan IV/NUS 4 Qtr T 92
ILC - Cape I1W ---
Canaveral, Vandenberg Titan IV 2nd
Feb 89 1 Qtr Pad

- Vandenberg
Titan IV/ I Qtr FT 96
Centaur
ILW Cape
Canaveral

IT&E N/A N/A N/A N/A
IMilestones ________ ______ ______ _______
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Program Element: #0305119F Projects # NIA

PE Title: SPACE BOOSTERS Budget Activity: #6 - DEFENSE WIDE MISSION SUPPORT

FY 1989 FY 1990 Fy 1991 Proaram Total
Contract Delta II option Atlas II Atlas II Atlas II
Milestones Jan 89 Option Option Option

------------ Oct 89 Oct 90 (annually)
Atlas II option---------
Oct 88 Titan IV

Follow-on buy
I Qtr

Delta II
Follow-on buy
4 Qtr

BUDGET
($000)
Major Delta II 3374 Delta II 2105 Delta II 1075
Contracts Titan II 10430 Atlas II 2300 Titan II 10751

Atlas II 36417 Titan II 530 Pegasus 5114
Pegasus 6270 Pegasus 3650 Titan IV 171976
Titan IV 385900 Titan IV 297828

Support 11402 9043 11869

Contract
In-House 7388 8985 10756
Support
GFE/ Delta II 592 Delta II 6398 Delta II 5351
Other Atlas II 319 N Test Rg 10800 Pegasus 3617

_DII QPQ 19888 DII QPQ 13788

Total 462092 361527 2342971

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMIT AND SYSTEM CAPABILITIES:
National security requirements dictate a continuing, highly reliable means of
placing critical Department of Defense (DOD) satellites into required orbits.
Assured access to space, directed by the President in the National Security
Launch Strategy, will be accomplished through the use of a robust mix of
Expendable Launch Vehicles (ELVs) in this program and by the Space Transpor-
tation System. The Space Boosters program provides development, procurement
and launch of DOD ELVs, including Titan IV, Delta II, aud Atlas II at Cape
Canaveral AFS, Florida and Titan IV, Titan II Space Launch Vehicle (SLV),Atlas
I and Pegasus at Vandenberg AFB, California. Major Development efforts include
the followings For Titan IV, development of three different configurations
(Inertial Upper Stage, Centaur Upper Stage, and No Upper Stage), payload
fairings, Centaur upper stage, and solid rocket motor upgrade; Titan II SLV
subsystem modifications; Delta II upgrades, composite solid rocket motor cases,
liquid rocket engine changes and new payload fairings. Procurement of 41 Titan
IVs, development and modification of 15 Titan II SLVs, development and
procurement of up to 24 Delta II's and planning for up to 10 Atlas II launches
are ongoing. The Delta II program almo Is providing ELVe for NASA through the
Quid Pro Quo (QPQ) agreement between DoD and NASA through FTY 91. This program
also provides for engineering support of active launch programs and post-flight
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0 Program Element: #0305119F Project: # N/A

PE Title: SPACE BOOSTERS Budget Activity: #6 - DEFENSE WIDE MISSION SUPPORT

assessment of DOD ELVs to maintain their high demonstrated reliability. A
summary ELV performance capabilities, by booster type, follows:

BOOSTER/CONFIGURATION MISSION ORBIT PERFORMANCE (lbs to orbit)
Titan IV/Centaur Geosynchronous 10,000
Titan IV/Inertial Upper Stage Geosynchronous 5,200
Titan IV/No Upper Stage (NUS) Low Easterly 39,100
Titan IV/NUS Low Polar 31,100
Atlas II Geo-Transfer 5,800
Delta II Semi-Synchronous 2,500
Titan II Space Launch Vehicle Low Polar 4,200
Atlas E Low Polar 1,750

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. (U) FY 1989 Accomplishments:

- (U) Continued Development of Delta II, Atlas II, and Titan IV
- (U) Launched First Delta II and Titan IV launch vehicles
- (U) Continued Centaur upper stage and Titan IV SRMU development

2. (U) FY 1990 Planned Program:
- (U) Begin modification of SLC-40 at CCAFS for Titan IV
- (U) Begin construction of second Titan IV pad at Vandenberg AFB

- (U) Begin Construction of Solid Motor Assembly Building at CCAFS

3. (U) FY 1991 Planned Program:
- (U) Launch Pegasus with AF payload
- (U) Complete modification of SRMAF
- (U) Launch first Atlas II launch vehicle
- (U) Deliver first Titan IV Centaur Upper Stage
- (U) Launch first Titan IV Centaur from CCAFS
- (U) Launch first Titan IV from Vandenberg AFB

4. (U) Program to Completion
- (U) This is a continuing program
- (U) Continue Titan II, Titan IV, Delta II, Atlas II, and Pegasus

flight assessment, reliability maintenance and obsolete
component replacement until all vehicles have been launched

- (U) Complete development on Delta II, Atlas II and Titan IV

D. (U) WORK PERFORMED BY: Air Force Systems Command's Space Systems
Division, Los Angeles AFB, CA is responsible for program management. Systems
Engineering is provided by the Aerospace Corp, El Segundo, CA. Titan
Contractors include Martin Marietta Corp, Denver, CO; Aerojet Techsystems Co.,
Sacramento, CA; McDonnell Douglas Astronautics Corp, Huntington Beach, CA
United Technologies Chemical Systems Division, Sunnyvale, CA; Hercules Corp,
Magna, UT; General Motors Delco Electronics Division, Santa Barbara, CA;
General Dynamics Convair Division, San Diego, CA; and Boeing Aerospace Corp,
Seattle, WA. Delta II prime contractor is McDonnell Douglas Astronautics Corp,
Huntington Beach, CA with subcontracts to Rockwell International Rocketdyne
Division, Canoga Park, CA; Aerojet Techsystems Co, Sacramento, CA; General
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Program Element: #0305119F Project: # N/A
PE Title: SPACE BOOSTERS Budget Activity: #6 - DEFENSE WIDE MISSION SUPPORT

Motors Delco Electronics Division, Santa Barbara, CA; Morton Thiokol Corp,
Huntsville, AL and Elkton, MD; and Hercules Corp, Magna, UT. Atlas E and Atlas
II contractors are General Dynamics Convair Division, San Diego, CA and
Rockwell International Rocketdyne Division, Canoga Park, CA. Pegasus prime

contractor is Orbital Sciences Corp, Fairfax, VA, with subcontract with

Herculek Corp, Magna, UT.

E. (U) COMPARISON WITH FY 1990/1991 DESCRIPTIVE SUMMARY
1. (U) TECHNICAL CHANGES: Pegasus options on DARPA contract will be

exercised in FY 90 and FY 91.

2. (U) SCHEDULE CHANGES: Titan IV/ILC moved to Feb 89.
Titan IV Centaur ILC moved to 3 Qtr 91
Delta II ILC moved to Feb 89.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) National Space Policy, January 1988
- (U) Program Decision Memorandum, 25 July 1988

G. (U) RELATED ACTIVITIES:
- (U) Classified space programs*
- (U) Defense Satellite Communications System (PE 0303110F)
- (U) Global Positioning System (PE 0305165F)
- (U) Defense Meteorological Satellite Program (PE 030516F)
- (U) Defense Support Program (PE 0102431F)
- (U) Milstar (PE 0303603F)
- (U) Space Test Program (PE 0603402)
- (U) The National Oceanic and Atmospheric Administration polar orbiting

meteorological and earth resources satellites*
- (U) There is no unnecessary duplication of this effort within the Air

Force or the Department of Defense.

* Note: Asterisks indicate related activities which reimburse the Space

Boosters Program for expendable launch vehicle services.

H. (U) OTHER APPROPRIATION FUNDS
1. (U) PROCUREMENT:

FT 1989 FT 1990 Try 1991 FTY 1992 Total
Estimate Estimate Estimate Estimate Program

Missile Procurement, BA 5 595,198 395,147 478,311 584,792 continuing

Other Procurement, BA 83 2,972 0 0 0 36,693

Military Construction 0 89,000 29,200 24,000 142,200

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

3. (U) TEST AND EVALUATION DATA: None.
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PROGRAM ELEMENT: #0305130F PROJECT NUMBER: )OOI
TITLE: Consolidated Space Operations BUDGET ACTIVITY: #6-Defense Wide

Center (CSOC) Mission Support

A. (U) RDT&E RESOURCES ($ in Thousands)

Project Title: CSOC
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

CSOC 34,913 26,938 24,323 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Consolidated Space Operations Center (CSOC) program funds the
development, acquisition, and continuing operation of a major facility
for the planning and execution of Department of Defense (DOD) space
operations. CSOC, located at Falcon Air Force Base, CO, will function
as a major operational center within the Air Force Satellite Control
Network (AFSCN), a worldwide configuration of ground resources
consisting of Remote Tracking Station, communications and control
centers. CSOC's main element is the Satellite Operations Complex
(SOC). Supporting elements include the Communications Segment (CS)
and Network Control Segment (NCS). The SOC will control operational

DOD satellites. The CS provides intrastation communications and

connectivity to the existing AFSCN. The NCS schedules and controls

the RTS. The CSOC will correct vulnerability, electronic privacy and

capacity deficiencies in the existing satellite control architecture.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomplishments:
- (U) MCC-IA developmental testing continued and initial operational

test and evaluation began. GPS on-orbit operations continued

along with GPS launch support from CSOC.
- (U) Primary control authority for the GPS constellation

transitioned from Onizuka AFB, Ca to MCC-1A at CSOC.
- (U) Developmental testing and on-orbit support for Defense

Meteorological Satellite Program (DMSP) and the Defense Support

Program (DPS) support capability was performed in MCC-IB.
- (U) Initial SOC Training completed.
- (U) Initial operations of Operations Control Center (OCC) and the

Training Element.

(U) FT 1990 Planned Program:

- (U) Test and transition of MCC-1 (A&B) and MCC-2. System tests
will demonstrate tracking, monitoring and commanding of DSP and

DMSP In MCC-1 and military communications satellites (COMSAT)

in MCC-2. Operational testing will culminate in operational
turnover of MCC-IA (GPS), DMSP operations in MCC-IB, MCC-2,
Weather Support Unit, and Security Control System to AF Space
Comnand.

- (U) Initial CS training.

00162

UNCLASSIFIED



UNCLASSIFIED

PROGRAM ELEMENT: #0305130F PROJECT NUMBER: xxxi
TITLE: Consolidated Space Operations Center BUDGET ACTIVITY: #6-Defense Wide

Mission Support

(U) FY 1991 Planned Program:
- (U) The NCS/range scheduling/control will become fully operational.

- (U) Operational testing of DSP operations in MCC-IB culminating in
operational turnover.

- (U) Development testing of the communications segment.

(U) Program To Completion:
- (U) Operational testing of the communications segment and final

CSOC program turnover for operations.
- (U) This in a continuing program
- (U) RDT&E portion of this program element will continue for

sustaining engineering support to satellite operations.

D. (U) WORK PERFORMED BY: In-house efforts will be accomplished by the Air
Force Systems Command Space Systems Division, Los Angeles, CA. Major

contractors are TRW, Redondo Beach, CA; Space Communications Co., a
CONTEL division, Gaithersburg, MD; ISYS Security Systems, a JVP

division, Los Alamitos, CA; Lockheed Space and Missile Co., Sunnyvale,
CA and INFOTEC Corp., Costa Mesa, CA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) Technical Changes: None
2. (U) Schedule Changes: Rebaseline of command/control software and

communications systems installations due to prior year budget
reduction and technical problems. Program rebaselined to include
incremental operational turnovers to provide capabilities in a
timely manner. Effects of the FY 90 budget reduction are still
being evaluated.

3. (U) Cost Changes: Congressional FY90 RDT&Z reduction of $2.50M.

F. (U) PROGRAM DOCUMENTATION:
- (U) Mission Element Need Statement (MENS) Sep 1979

- (U) Test and Evaluation Master Plan (TEMP)- Annual Update Nov 1989

G. (U) RELATED ACTIVITIES:
- (U) Program management is funded In PE 0702806F,

Acquisition/Command Support.
- (U) PE 0303112F, AF Communications, and 0303i26F, Long Haul

Communications, provide operational communications support.

- (U) PE 0305110F, Satellite Control Facility, funds the Data System
Modernization project which develops CSOC's satellite control
equipment.

- (U) Air Training Command participation in CSOC operations training
is supported by part of PEs 08004731F, General Skill Training;
0804772F, Training Development; and 0805796F, Base Operations

(Training).
- (U) Base operations support funded by PE 0102496F, Base Operations-

AFSPACECOM.
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PROGRAM ELEMENT: #0305130F PROJECT NUMBER: 3Oi.
TITLE: Consolidated Space Operations Center BUDGET ACTIVITY: #6-Defense Wide

Mission Support

- (U) Logistics support funded by PE 0701112F, Inventory Control Pt.
Operations.

- (U) Utilities/facilities maintenance in PE 0102894F, Real Property
Maintenance.

- (U) PE 03005165F funds the GPS Master Control Station collocated at
Falcon AFB.

- (U) PE 0303603F funds development, Initial Operational Test and
Evaluation and operation of Milatar Master Control Station also
collocated at Falcon AFB.

- (U) Funding/manning in PEs 0702891F, Comnissary/Retail Sales, and
0807792F, Hospitals/Medical Clinics support CSOC personnel.

- (U) There is no unnecessary duplication of effort vithin the Air
Force or DoD.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Complete Program

1. Other Procurement: BA 83
Funds 3,318 2,094 6,341 Cont TBD

2. Military Construction: Not applicable.

I. (U) INTERNATIONAL AGREEMENTS. None

J. (U) MILESTONE SCHEDULE:

1. (U) Construction Start May 1983
2. (U) Facility Occupancy Oct 1985
3. (U) GPS Master Control Station Operational Jan 1986
4. (U) 1st Cadre of Mission Controllers Complete Training Jun 1987
5. (U) Mission Control Center (MCC-lA) Operational Dec 1989
6. (U) Mission Control Center (MCC-2) Operational IQ FY 1991
7. (U) Mission Control (MCC-1B) Operational 3Q FY 1991
8. (U) Complete Communications Segment (CS) Operational 2Q FY 1992
9. (U) CSOC Full Operational Capability (FOC) 4Q FY 1992
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r 1991 RDT&E DESCRIPTIVE SUMNARY

Program Element: 0305137F Budget Activity: #5-Intelliaence and
PE Title: National Airspace System (NAS) Communications

A. (U) RESOURCES ($ In Thousands)
ProJ ect
Number & FT 1969 FY 1990 FTY 1991 To Total
Title Actual Estimate Estimate Complete Program

National Airspace System
0 0 35,000 351,700 386,700

TOTAL * 0 * 0 35,000 351,700 386,700

* Funding in FT 1989 and FT 1990 contained in PE 0305114F, ATCALS.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides for the
modernization of the DOD air traffic control system in conjunction

with the Federal Aviation Administration (FAA). The program provides
system and facilities compatible/interoperable with the FAA

modernization, prevents DOD flight delays/cancellations, continues
DOD's access to and operations within Special Use Airspace, provides
transparent services to military and civil aircraft, reduces manpower

and maintenance requirements, replaces aging DOD ATC systems, and
increases flight safety. The NAS program element will involve the
following projects: Advanced Automation System, Digital Airport
Surveillance Radar (ASR-10), Advanced Radar Beacon System (Mode S),
Military Airspace Management System (MAMS), the Voice Communications
Switching System, and possibly others.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0305137F Project Number: # TBD
PE Title: National Airspace System Budget Activity: # 5 - Intelligence

(NAS) and Communications

Project Title: National Airspace System (NAS)

No Photo Available

POPULAR NAME: Not Applicable
A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Program Milestone Milestone 1OC
Milestones 0 I FY 96

i War 90 Nov 90
Eng ineerng
Milestones

T&E
Milestones

Contract ASR-10 FSD
Milestones MANS Prototype

FAA Options
BUDGET
M000) FY 1989 VY 1990 FT 1991 (To Complete)
Major ASR-1O 11,700
Contract MANS 2,970

FAA Opts 7.000
Support MITRE 3,000
Contract MM * 9,330

In-House Logistics
Support Travel, SPO

540
GFE/ Site Surveys
Other

460
Total

35,000 351,700'

* Martin-Marietta NAS technical engineering management support.
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Program Element: # 0305137F ProJect Number: # TBD
PE Title: National Airspace System Budget Activity: # 5 - Intelligence

(NAS) and Communications

B. (U) BRIEF DESCRIPTION OF MISSION REqUIREHENTS AND SYSTEM CAPABILITIES:

The DOD National Airspace System program will modernize the DOD air

traffic control (ATC) system in parallel with the FAA. DOD will

acquire, to the maximum extent practical, systems on contract or

systems to be on contract with the FAA to reduce development costs

and prevent duplication. To avoid sortie delays and cancellation as

well as a reduction in flying safety and access to Special Use

Airspace (SUA), DOD ATC facilities must be compatible with the

modernized FAA NAS and provide common (transparent) services to

civil and military aircraft. The FAA's efforts to modernize the

nation's ATC system will eliminate or severely reduce the degree of

interoperability between FAA and DOD facilities. This will have a

negative impact on DOD flight operations. The DOD NAS program

provides systems and facilities compatible/interoperable with the

FAA modernization, prevents DOD flight delays/cancellations,

continues DOD's access into SUA, provides transparent services to

military and civil aircraft, reduces DOD manpower and maintenance

requirements, replaces aging DOD ATC systems, and increases flight

safety. DOD will upgrade voice, data, and sensor system as well as

facility configurations and operations concepts to provided

continued quantity and quality of ATC services to the aviation

community. DOD military ATC and fighting/flying readiness will be

maintained. FY 89 and FY 90 HAS efforts funded under PE 003051114F,

Air Traffic Control And Landing Systems (ATCALS), Systems Support.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments: Not Applicable.

2. (U) Fr 1990 Planned Program: Not Applicable.

3. (U) FY 1991 Planned Program:

- (U) Continued DOD NAS Implementation Plan development

initiated under PE #0305114F, ATCALS..

- (U) Risk reduction program for the ASR-10 radar.

- (U) MANS rapid prototyping effort.

- (U) Communications/site surveys.

- (U) Tower/Remote-Tower kiPCON development for DOD.

- (U) Interfacility architecture development.

4. (U) Program to Completion:
- (U) Development and installation of the ASR-10 and HAMS.
- (U) Acquisition and installation, if appropriate, of the

Advanced Automation System, Voice Communications

Switching System, Mode S, and other system starting in

FY 94.

- (U) DOD ATC facilities modifications/construction starting in

FY 93.
- (U) IOC FY 1996.

- (U) Installation and integration of DOD NAS system/ 00167 0
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Program Element: # 0305137F Project Number: # TBD
PE Title: National Airspace System Budget Activity: # 5 - Intelligence

(NAS) and Communications

facilities during the period FY 1996-2000.

D. (U) WORK PERFORMED BY: This program is managed by Electronic Systems

Division, Hanscom AFB, MA. USAF is the lead Service and
responsible for the management of the Joint Service program office.
Contractor(s) are TBD.

E. (U) COMPARISON WITH FY 1990/91 DESCRIRTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:
- (U) Air Force Communications Comnand Statement of Need 04-87,

National Airspace System Compatible Air Traffic Control
Facilities, 27 Oct 87.

- (U) Memorandum of Agreement Between the Federal Aviation
Administration and the Department of Defense on Radar Approach

Controls in the NAS, 14 Dec 88.
- (U) Joint Systems Operational Requirements Document, Draft, DOD

NAS Plan, May 89.
- (U) Joint Requirements Oversight Council Mission Need Statement

for NAS modernization, JROCSM 89-019-89, 17 May 89.
- (U) DOD Directive 5030.19, DOD Responsibilities on Federal

Aviation and NAS Matters, 22 Jun 89.
- (U) Federal Aviation Administration NAS Plan, Sep 89.
- (U) NAS Acquisition Decision Memorandum, 11 Oct 89.

G. (U) RELATED ACTIVITIES:
- (U) FY 89 and FY 90 NAS efforts funded under PE #0305114F, ATCALS

Systems Support.
- (U) Part of the overall effort for the USAF acquisition of Air

Traffic Control and Landing Systems (ATCALS) (PE #0305114F)
including the Fixed Base Microwave Landing Systems (MLS),
Commercial MLS Avionics, Mobile MLS, and Military MLS
Avionics.

- (U) USAF lead agency for tri-service program working

concurrently with the FAA.
- (U) There is no unnecessary duplication of effort within ths.

Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:. None.

J. (U) TEST AND EVALUATION DATA:

UNCLASSIFIED 00168



UNCLASSIFIED

Program Element: # 0305137F Project Number: * TBD
PE Title: National Airspace System Budget Activity: # 5 - Intelligence

(NAS) and Communications

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

None.

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks

To Be Determined.
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FY 1991 RDT&E DESCRIPTIVE SU1BIARY

Program Element: # 0305158F Budget Activity: #4 - Tactical Programs
PE Title: CONSTANT SOURCE

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 NY 1991 To Total
Title Actual Estimate Estimate Complete Program

0001 CONSTANT SOURCE 0 0 6714 Cont TBD

Total 0 0 6714 Cont TBD

Note: FY 90 and prior years funds provided from classified programs.

B. (V) BRIEF DESCRIPTION OF ELEMENT: PE established as part of the AF TENCAP
acquisition normalization effort. This programF

for mission planning and mission
execution. This information enables air crews to effectively avoid,
defeat or destroy enemy surface-to-air and air-to-air missile systems.

C. (U) JUSTIFICATIoN FOR PROJECTS LESS THAN $10.0 MILLION IN IY 1991:

1. (U) Project 0001, CONSTANT SOURCE: Efforts include development of a
multi-channel, multi-source capability

and

development of a miniaturized system for airborne applicrtions.

(U) FY 1989 Accomplishments:
- (U) Deployed Phase I single channel prototype systems.
- (U) Continued development and testing of a Phase II ground

based multi-channel/multi-source capability.
- (U) Continued development of a miniaturized system for airborne

applications (Phase III).
- (U) Haselined the correlation software.

(U) FY 1990 Planned Program:
- (U) Complete development and testing of the Phase II system.
- (U) Continue development of the airborne qualified Phase III

system.
- (U) Incorporate embedded correlation into the baseline

Phase III system.
- (U) Upgrade software as required.

Uriclassif ied 00170
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Program Element: # 0305158F Budget Activity: #4 - Tactical Programs
PE Title: CONSTANT SOURCE

(U) FY 1991 Planned Proqram:

- (U) Continue development and testing of the Phase III system.
- (0) Commence integration R&D forl
- (U) Update software as required.
- (U) Prepare for a FY92 production contract award for Phase II

and Phase III systems.

(U) Work Performed By: A multitude of contractors are involved

with the CONSTANT SOURCE program. Work is managed by the
Directorate of Communication and Intelligence Systems,
Electronic Systems Division (ESD/IC)o Hansom AFB, Mass.

(U) Related Activities:

- (U) Program Element #0207247F, AF TENCAP

- (U) Program Element #03051591, Defense Reconnaissance Support
Program

- (U) Program Element #0305885G, Tactical Cryptologic Program
- (U) Program Element #0304111F, Special Activities
- (U) CONSTANT SOURCE formally interfaces with numerous national

programs/agencies, the Major Commands and their components,
the Air Staff, Office of the Secretary of Defense, Secretary
of the Air Force, and the other Services in order to
optimize the system's utility and to synchronize design

efforts withi I
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds ($ in Thousands): Procurement funds
indicated below represent programmed dollars to provide

prototype units at critical operational nodes.

Other Procurement (PE #0208019F)i

FTy 1989 FTY 1990 FY1991 To Total
Actual Estimate Estimate Complete Proqram

Cost 3272 1962 0

** Note: FY92 SYDP procurement funds programmed in PE #0305158F.

(U) International Cooperative Agreements: Not Applicable.

Un-classified
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T 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 103051607 Project: #Xxxi
PE Title: Defense Meteorological Budget Activity: 6-Defense Hide

Satellite Program (DRSP) Mission Sup-port

PROJECT TITLE: DMSP

POPULAR NAME: D*ISP

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FY 1989 FT 1990 FY 1991 TO COMPLETE
Program F-10 F-11 Milestone V
Milestones ______Launch Launch 4th Qtr Fy1993
Engineering Begin Blk 6 Begin Block 6
Milestones Risk FSD

_________________ ________Reduction 1.t Qtr FY1995
T&E FSOC Begin Complete
Milestones OT&E Mar- Mark IVB Mark ZYB,

_________May 89 OT&E Sep 90 OT&E Jan 91 _______

Contract Award 5D-3 Begin Mark Final Mark IVB
Milestone Multiyear IYE Prodctn Delivery 4th

________Jun 1989.______ FT 1991 Qtr FT 1995

BUDGET FT 1989 FT 1990 FY 1991 Program Total
____ ___ __ _______ __ ___ ____ ___ ___ __ (To Cornplete)

Major
Contract 28.237 28,502 32.999 Continuing
Support
Contract 120878 12,170 14.580 Continuingt
In-House
Support 1,458 1.515 1,520 Continuing
GFUI
Other 18,808 1 5,454 567 Continuing
Total 51,381 47,641 49,666 Continuing
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B. (U) BRIEF DESCRIPTION OF MISSION REqUIR]DENT AND SYSTEM CAPABILITIES:

The D ISP is a fully operational Joint-Service program which supports all
military services. Operational commanders require timely, quality weather

information to effectively employ weapon systems and protect DOD

resources. D14SP *s the DOD's moat important single source of global
weather data. D4SP provides visible and infrared cloud cover imagery (1/3
nm constant resolution) and other meteorological, oceanographical and

solar-geophysical information. These data are required over the entire

earth in support of strategic and tactical operations. At least two
satellites are required in sun synchronous 450 mn polar orbit at all

times. (Sun synchronous means that the satellites cross the equator, going

north, at the same local sun time on each of their 14 orbits/day). This
program includes the spacecraft and sensors; ground command, control and
communications (C3 ) facilities and personnel; Air Force strategic and

fixed and transportable tactical data receipt and processing terminals;

and operations and maintenance. Through the next decade DMSP will
gradually transition from Block 5D production to increasing effort on
Block 6 development. This is due to the long lead times for satellite

system development and production (10 or more years). Thus Block 6
development must proceed in parallel with the current Block 5D efforts.

DMSP will launch on Atlas-E launch vehicles through FT 1991, then

transition to Titan 11.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
-(U) The first Block 5D-3 satellite completed subsystem level testing

and started system Integration and test with all sensors.
-(U) The new microwave water vapor sounder was integrated on to a

Block 5D-2 satellite and mission sensor calibration/validation
(Cal/Val) work continued.

-(U) Fairchild SOC OT&E was conducted and system became operational.

-(U) Awarded Mark IVB tactical terminal upgrade contract.

-(U) Competitive contract awarded for Block 5D-3 microwave

imager/sounders.

2. (U) FT 1990 Planned Program:

-(U) Complete Titan II integration.
-(U) Continue system Integration and test and sensor development,

calibration and validation and related support activities.
-(U) Upgrade C3 system encryption hardware and interfaces.
-(U) Complete Mark IVB development and begin OT&E.

-(U) Complete first phase of Block 6 competitive concept studies.

3. (U) T 1991 Planned Program:

-(U) Begin Block SD-3 launch facility upgrades.

-(U) Continue system Integration and test and sensor development,
calibration and validation and related support activities.

-(U) Complete all C3 segment upgrades.
-(U) Complete Mark IVB OT&E and begin production.

-(U) Deliver the first Block 5D-3 satellite (S-15).

-(U) Award two parallel competitive Block 6 advance development

contracts for technology risk reduction.

UNCLASSIFIED
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4. (U) Program to Completion:

-(U) This is a continuing program.
-(U) Continue Mark IVB production into FY 1995.
-(U) Transition from Atlas-E to Titan II in FY 1992.
-(U) Continue Block 6 risk reduction through FY 1994, down select to

one prime contractor and begin Full Scale Development (FSD) in
FY 1995 after the completion of Milestone review.

D. (U) WORK PERFORMED BY: Development and procurement are managed by Space
Systems Division, Air Force Systems Command (AFSC), Los Angeles AFB CA.
Major contractors include: General Electric, Astro Space Division, East
Windsor NJ (spacecraft, satellite integration, and Block 6 studies);
Westinghouse Electric Corporation, Baltimore MD (primary cloud imaging
sensor); Hughes Aircraft Company, El Segundo CA (microwave imager and
Block 6 studies); Aeroject Electro-system Azuza CA (microwave sounders);
Harris Corporation, Melbourne FL (ground systems); and Lockheed Missiles &
Space Company, Sunnyvale CA (Block 6 studies and Mark IVB).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) Technical Changes: None
2. (U) Schedule Changes: None
3. (U) Cost Changes: None

F. (U) PROGRAM DOCUMENTATION:

- (U) Joint-Service MOA (USAF/USN/USA/DOD), 15 Dec 76
- (U) MAC SON 508-78, 28 Dec 78
- (U) MAC SON 01-83, 17 Mar 83
- (U) AFSPACECOM SON 07-84, 3 Jun 85
- (U) JCS Requirements memorandum 154-86, 1 Aug 86
- (U) MAC SON 02-80, 14 Feb 86
- (U) SOC, 21 Sep 87

- (U) TEMP, 22 Jan 88

- (U) MAC SON 505-79, 8 Sept 88

G. (U) RELATED ACTIVITIES:

- (U) DMSP is a Joint-Service program in accordance with the above MOA.

The Air Force is the Executive Agent with responsibility for the
Space, C3 , and Air Force User Segments. Each Service funds its own
User Segment and any Service unique changes to the other segments.

- (U) Navy developing and procuring 73 SMQ-11 shipboard a"d shore based

tactical terminals. They are also jointly funding microwave imager
procurement with the Air Force in PE #0305160N.

- (U) The Marine Corps procured 12 Mark IV tactical terminals.
- (U) Army, Navy, and Air Force user representatives are integrated into

the program office to insure close coordination.
- (U) Close coordination is maintained with the civilian weather

satellite programs of the Department of Commerce (DOC). The DOD
and DOC systems have different missions and sensors. Interchange

of technology and joint efforts have been continuous, with special

UNCLASSIFIED
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emphasis on avoiding duplication of effort.

- (U) Atlas-B and Titan II launch services provided by the Space Boosters
Program, PE #0305119F.

- (U) Leased communications by DMSP Communications, PE #0305162F.
- (U) Navy and Army Jointly funding Block 6 studies.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

1. (U) Procurement FY 1989 FY 1990 FY 1991 Total
Actual Estimate Estimate Program

Missile Procurement,
BA 23

Funds 157,324 116,607 147,719 Cont
Quantity I I I

Other Procurement,
BA 83

Funds 16,110 1,976 18,471 Cont

2. (U) Military Construction: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

F-9 On-orbit Checkout
and Turnover to AFSPACECOM Feb 88 Fully Operational
Microwave Imager
Calibration/Validation FY 87-FY 89 Data Quality Exceeding Kqmts

Minor Thermal Problems

Thule Antenna/DMSP OT&E Apr 88 89.91 Mission Success
Fairchild SOC OT&E May 89 Fully Operational

T&E ACTIVITY (TO COMPLETION)

Mark IVB OT&E Sept 90-Jan 91

00175
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FT 1991 RDT&E DESCRIPTIVE SUMIARY

Program Element: #0305164F Project Number: # N/A
PE Title: Navutar Global Positioning Budget Autivity: 5-Intelligence

System (GPS) User Equipment and Conu nications

Project Title: GPS

POPULAR NAME: GPS

A. (U) SCHEDULE/BUDGET INFORMATION in Thousands)

Schedule FY1989 FY1990 FY1991 To Complete

Program Milestone User Equip Production
Milestones N/A IIIB Jun 90 PMRT 3Q 91 Continues Thru

1990's

Engineering
Milestones N/A N/A N/A N/A

T&E OT&E

Milestones 8/89-12/89 N/A N/A N/A

Contract Phase III Full Rate Full Rate Rate Prod.
Milestones LRIP Opt 5 Production Production Options

June Begins July Opt IQ91 Continue

BUDGET FT 1989 FY 1990 FTY 1991 Program Total

Major Cont 27,540 28,805 8,436 Continuing

Spt Contract 5,567 3,550 3,340 Continuing

In House Spt 3,946 1,026 840 Continuing

GFE/Other 3,683 1,790 307 Continuing

Total 40,736 35,171 12,923 N/A
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Program Element: #0305164 Project Number: # N/A
PE Titles Navetar Global Positioning Budget Activity: 5-Intelligence

System (GPS) User Equipment and Communications

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES

This program element funds Research and Development to integrata Navstar

Global Positioning System (GPS) user equipment into approximately 10,000 Air

Force airborne and ground platforms. Military forces need precise location

data to enhance command and control and to engage in strategic and tactical
warfare. A global, common grid positioning and navigation system is required

to increase both accuracy and availability of current weapon systems,

especially at night and in adverse weather. The GPS satisfies these
requirements and improves strategic target mapping, the probability of target

acquisition, flexible routing, low-level ingress/egress, and accuracy of

weapons delivery. GPS is a space based radio positioning and navigation
system which provides highly accurate three-dimensional position (16 meter

spherical error probable), velocity (0.1 meter/second) and time (within 0.1

microsecond). GPS consists of three segments. The space segment (funded in
PE 0305165F) is the satellite constellation which provides the worldwide

navigation signals. The control segment (also funded in PE 0305165F) measures

and corrects satellite performance parameters and provides a user interface to

the system. The user equipment segment consists of the electronic equipment

and interfaces necessary to receive and process GPS satellite signals into

position, velocity and time data for its various military uses.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomplishments
- (U) Began design of status reporting system for mission planning.

- (U) Other previously initiated development activities continued.

- (U) Integration development began for F-IIID/F, F-15 A-D, and EC-

130 CC, MH-60 and F-4 family aircraft.

- (U) Began operational testing of 3A Receiver In preparation for

full rate production in Jun 90.

(U) FY 1990 Planned Program:
- (U) Other previous integration development activities continue.

- (U) Integration development begins for A-10, C-141, C-5, OV-10,

and C-135 family aircraft.

- (U) Continue development of status reporting system.

(U) FY 1991 Planned Proaram

- (U) Continue other previously initiated integrations and

development activities.

(U) Program to Completion
- (U) Continuing program. Efforts will continue beyond the year 2000

to integrate GPS into all Air Force aircraft for world-wide

navigation in lieu of other radionavigation systems.

D. (U) WORK PERFORMED BY: The acquisition and implementation of GPS are

managed by a Joint Program Office located at the Air force Systems Command's

Space Systems Division, Los Angeles AFB, CA. User equipment is produced by

Rockwell International, Collins Government Avionics Division, Cedar Rapids,

00177
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Program Element: #0305164 Project Number: # N/A
PE Title: Navtar Global Positioning Budget Activity: 5-Intelligence

System (GPS) User Equipment and Communications

IA. Aerospace Corp., E1 Segundo, CA, provides technical and engineering
support. Intermetrics, Cambridge, MA, is the user equipment software
independent verification/validation contractor. The Naval Air D6veiopvnt
Center, Varminster, PA; the Naval Avionics Center, Indianapolis, IN; and the
Army Avionics Research and Development Activity, Ft Monmouth, NJ, are
providing technical and validation support to the program office for Joint
service user equipment development and production.

I. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: Integration engineering on C-18, C-20, C-22, C-137,
C-12, B-I, KC-10, OA-37, and H/CH-3 has been delayed 12-24 months.

3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:
- (U) DCP 133 (Rev A), 17 Jan 78
- (U) SDDM, 11 Jul 86
- (U) Integrated Multi-Service TEMP, Nov 87
- (U) SORD (Draft), Apr 89
- (U) Navstar GPS Baseline, 22 Dec 89

G. (U) RELATED ACTIVITIES:
- (U) GPS development and operational implementation are joint activities
- (U) Other agencies are the Army, Navy, Marine Corps, Defense

Mapping Agency, Department of Transportation and North Atlantic
Treaty Organization (NATO)

- (U) Coordination obtained through a Joint Program Office.
- (U) PE 0603601F, Conventional Weapon Technology, explores use of GPS to

provide guidance corrections for tactical missiles.
- (U) PE 0603202F, Advanced Avionics for Aircraft, examines advanced

antijamlng techniques.
- (U) PK 0101221N, Fleet Ballistic Missile Systems, range positioning.
- (U) Po 03013577 and 0102433F, Nuclear Detonation Detection System (NDS),

fund NDS payloads on the GPS satellites.
- (U) P1030516SF, Navstar GPS (Space/Ground), provides the satellites and

control capability to produce signals used by the user equipment for
positioning, navigation and timing.

- (U) PE 0305119F Space Boosters, funds launch services (Delta II).
- (U) PE 0305130F, Consolidated Space Operations Center (CSOC), funds CSOC

which hosts the operational GPS Master Control Station.
- (U) No unnecessary duplication of effort within the Air Force or the

Department of Defense.

00178
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Program Element: #0305164 Project Number: # N/A

PE Title: Navstar Global Positioning Budget Activity: 5-Intelligence

System (GPS) User Equipment and Communications

H. (U' OTHER APPROPRIATION FUNDS ($ in Thousands)

1. Procurement:
FY 1989 FY 1990 FY1991 Total

Actual Actual Estimate Estimate
Program

Aircraft Procurement

(BP 11,16,19)

Funds 103,717 84,123 106,016 N/A

Quantities (Receivers) (344) (397) (770)

Other Procurement (BA 83)

Funds 18,342 9,739 5,462 N/A
Quantities (Manpacks) (447) (146) (70)

2. Military Constructiono Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: In April, 1978, a Memorandum of
Understanding (MOU) was signed with nine NATO allies and with Australia to

permit NATO and Australian participation in the development of GPS user

equipment. The MOU created an international team at the US Joint Program

Office (JPO), with each nation providing representatives. Nations involved

included Britain, Norway, the Netherlands, Italy, Germany, France, Denmark,
Canada, Belgium and Australia. Also, during 1987, Spain became the tenth

NATO signatory to the MOU. Allied personnel are fully integrated anto the

user equipment, program management, and operational applications areas of the

JPO.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event eDate Results

OT&E Jul-Dec 89 (Air Force Met all major test

and Navy) objectives and

reliability/maintainability

requirements.

T&E ACTIVITY (TO COMPLETION)

Event Date Results

OT&E Army OT&E dates are Feb 90-

Jul 90.

00179
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305165F Project Number: 0 N/A
PE Title: Navstar Global Positioning Budget Activity: 5-Intelligence

System (GPS) Space/Control and Comunications

Project Title: GPS

POPULAR NAME: GPS

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

Schedule FY1989 FY1990 FY1991 To Complete

Program First Prod 18 Sats 3-D Coverage
Milestones Sat Launch On-orbit

Feb 89 Sep 91 FY 93

Engineering Block IIR
Milestones N/A CDR Jun 90 N/A N/A

T&E Cntrl Seg

Milestones Opnl S/V Tst N/A N/A N/A
11/88-6/89

Contract Award IIR IIR Long Begin IIR Deliver First
Milestones Sat Phse II Lead Cont Sat Prod Block IIR Sat

Cont Jun 89 Award Feb9l FY 92 1995

BUDGET FY 1989 FY 1990 FY 1991 Program Total

Major Cont 41,358 26,501 43,847 Continuing

Spt Contract 1,241 2,200 2,000 Continuing

In House Spt 1,581 1,624 1,594 Continuing

GFE/Other 3,241 2,538 1,430 Continuing

Total 46,421 32,863 48,871 N/A
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Program Element: #0305165F Project Number: # NIA
PE Title: Navatar Global Positioning Budget Activity: 5-Intelligence

System (GPS) Space/Control and Communications

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES
This program element funds Research and Development for the Navstar
Global Positioning System (GPS) space and control segments of the
overall GPS program. This includes: satellite development,
procurement, deployment, operation of the ground control segment;
upgrades to improve survivability of both the space and ground
segments; and R&D efforts to support deployment of the entire GPS
system. Military forces need precise location data to enhance command
and control and to engage in strategic and tactical warfare. A
global, common grid positioning and navigation system is required to
increase both accuracy and availability of current weapon systems,
especially at night and in adverse weather. The GPS satisfies these
requirements. GPS is a space based radio positioning and navigation
system which provides highly accurate three-dimensional position (16
meter spherical error probable), velocity (0.1 meter/second) and time
(within 0.1 microsecond). These capabilities, coupled with the
inherent feature of highly accurate silent user operation, enhance the
force effectiveness and survivability of many U.S. weapon systems.
GPS consists of three segments. The space segment is the satellite
constellation which provides the worldwide navigation signals. GPS
satellites will also carry Nuclear Detonation (NUDET) Detection System
sensors as additional payloads. The control segment measures and
corrects satellite performance parameters and provides a user
interface to the system. It consists of five monitor stations and
three ground antennae located around the world and a Master Control
Station (MCS) at Falcon AFB CO. The user equipment segment (funded by
PE 0305164F) consists of the electronic equipment and interfaces
necessary to receive and process GPS satellite signals into position,
velocity and time data for its various military uses.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FT 1989 Accomplishments
- (U) Operational satellite launches began 14 Feb 89.
- (U) Control segment support to development and production

satellites, as launched, continued.

- (U) Operational testing of control segment software began.
- (U) Development of GPS replenishment satellites began.

(U) FY 1990 Planned Program:
- (U) Operational satellite launches will continue (nine production

satellites on orbit by end of FY). Will provide 12-20 hours of
3-dimensional navigation coverage (with R&D satellites).

- (U) Development of GPS replenishment satellites will continue.
- (U) Control segment support to on-orbit constellation continues.
- (U) Development of constellation management/status reporting

system begins.
- (U) Complete operational testing of control segment software.
- (U) Complete OCS turnover to AFSPACECOH. 0
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(U) FY 1991 Planned Program
- (U) Operational satellite launches/on-orbit support continue.
- (U) Complete replenishment satellite design; begin piece part

qualification and test development hardware. Procurement of
replenishment satellites will begin.

- (U) Initial capability will be in place for constellation

management/system status reporting.

(U) Program to Completion
- (U) Continuing program. Support of the operational satellite

constellation will continue. Development and deployment of
replenishment satellites will continue.

D. (U) WORK PERFORMED BY: The acquisition and implementation of GPS are
managed by a Joint Program Office located at the Air Force Systems
Command's Space Systems Division, Los Angeles AFB, CA. The Block II
satellite contre!tor is Rockwell International, Seal Beach, CA.
International Telephone and Telegraph, Nutley, NJ, and Rockwell
International, Autonetics Strategic Systems Division, Anaheim CA, are the
subcontractors for the navigation subsystems. Aerospace Corp., El Segundo,
CA, provides technical and engineering support. General Electric, East
Windsor, NJ was competitively selected in June 89 to develop and produce
the Block IIR satellites. Operational control segment development and
deployment is being done by International Business Machines, Federal
Systems Div., Gaithersburg, MD. User equipment is produced by Rockwell
International, Collins Government Avionics Division, Cedar Rapids, IA.

E. (U) COMPARISON WITH AMENDED FY 1991 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) DCP 133 (Rev A), 17 Jan 78
- (U) SORD (Draft), Apr 89

G. (U) RELATED ACTIVITIES:
- (U) GPS development and operational implementation are Joint activities
- (U) Other agencies are the Army, Navy, Marine Corps, Defense Mapping

Agency, Department of Transportation and NATO.
- (U) Coordination obtained through a Joint Program Office.
- (U) PE 0305164F, Navstar GPS (User Equipment), provides receivers to use

the positioning, navigation and timing signals from satellites.
- (U) PE 0603601F, Conventional Weapon Technology, explores use of GPS to

provide guidance corrections for tactical missiles.
- (U) PE 0603202F, Advanced Avionics for Aircraft, examines advanced

antijamming techniques.
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- (U) PE 0101221N, Fleet Ballistic Missile Systems, range positioning.
- (U) PEe 0301357F and 0102433F, Nuclear Detonation Detection System

(NDS), fund NDS payloads on the GPS satellites.
- (U) PE 0305119F Space Boosters, funds launch services (Delta II).

- (U) PE 0305130F, Consolidated Space Operations Center (CSOC), funds CSOC
which hosts the operational GPS Master Control Station.

- (U) No unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands)

1. (U) Procurement
FY 1989 FT 1990 FT1991 Total
Actual Estimate Estimate Progrm

Missile Procurement (BA23)
Funds (satellites) 74,411. 48,000 201,745 N/A
Quantities (Order/ (0/0) (0/0) (4/0)

Full Fmd)

Other Procurement BA 83
Funds 907 0 219 N/A
Quantities Not Applicable

2. (U) Military Construction: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MOTS)

Event Date Results

Satellite compatibility Apr-Jun 87 Results verified acceptable
tests satellite performance

System interface Jan-Jul 88 Verified system interface
compatibility test performance.

Control Segment Feb 89 - Nov 89 Verified Control Segment
Software Operational capability to manage and
Testing control operational

satellite constellation.

T&E ACTIVITY (TO COMN TION)

Event Date Results

Control Segment 1992
Follow on OT&E
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305171F Project Number: 0001
PE Title: Space Shuttle Operations Budget Activity: 6 -Defense

Wide Mission

Support
A. (U) RESOURCES ($ In Thousands):

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
SLS Space Launch Support

26,532 40,868 14,240 Cont TBD
US Upper Stages

11i200 13,749 4,819 Cont TBD
Total 37,732 54,617 19,059 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Department of Defense places heavy reliance on its space assets to accomplish its
strategic, tactical, and airlift missions. Requirements include such
capabilities as communications, navigation, weather, early warning, and
surveillance. An access to space is required for these space assets to perform
their respective missions. The Space Shuttle Operations program provides the
Space Transportation resources needed to transport Air Force space payloads to
their mission orbits. Main program objectives are to provide consolidated
management, programning, and execution of Air Force Space Shuttle missions,
Inertial Upper Stages (IUS), and upper stage programs and the Vandenberg Shuttle
Launch and Landing Site (VLS). DOD use of the Space Transportation System (STS)
is paid for in the form of Orbiter Flight Charge reimbursement made to NASA one
year prior to the scheduled launch date, but agreed to three years in advance.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomplishments:
- (U) DOD to fly two dedicated missions on Shuttle

-- Provide secure operations at all NASA centers
- (U) DOD to resume flvt- secondary payloads on Shuttle

(includes resear. .ard development experiments,
small payloads - j 4 available basis)

-- Resume payment t_ secondary payload Shuttle
flight charges to NASA (as required)

-- Develop maintain and use airborne support
equipment (ASE)

- (U) NASA to fly two IUS missions on Shuttle
- (U) No Orbiter flight charge payment to NASA (Will use 3 in FY 90 of 7

flight credits due to DOD -- 4 remain in FTY 90)

(U) FY 1990 Planned Program:
- (U) DOD to fly three dedicated Shuttle missions

-- Includes an IUS mission
-- Provide secure operations at all NASA centers
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Program Element: #0305171F Project Number: 0001
PE Title: Space Shuttle Operations Budget Activity: 6 -Defense

Wide Mission

Support

- (U) DOD to fly secondary payloads on Shuttle
- (U) NASA to fly one IUS mission on Shuttle
- (U) No Orbiter flight charge payment to NASA (vill use 3 In FY 91 of 4

flight credits due to DOD -- 1 remains in FY 91)
- (U) Plan for phase out of secure operations at NASA

centers after last secure DOD mission planned Jul 90

(U) FY 1991 Planned Program:
- (U) DOD to fly three dedicated Shuttle missions (no secure

requirement)

-- Includes an IUS mission
-- Includes two research and development missions (AF & SDIO)

-- Provide integration support for flight
- (U) DOD to fly secondary payloads on Shuttle

- (U) NASA to fly two IUS missions on Shuttle

- (U) Phase out of secure operations at NASA centers

(U) Program to Completion:
- (U) This is a continuing program

- (U) Average .33/year research and development flights/Orbiter flight
charge payments to NASA (as required)

- (U) Planning for Space Test Program use of Shuttle/PAM D-II in FY 94
- (U) Upper stage procurements/launch services as required

D. (U) WORK PERFORMED BY: The responsible Air Force agency is the Air Force
System Command's Space Division, Los Angeles, CA. Systems engineering is

provided by the Aerospace Corporation, 21 Segundo, CA. The Inertial Upper Stage

and associate integration and engineering support contractor is Boeing Aerospace
Company, Seattle, WA. The Payload Assist Module II contractor is the McDonnell-

Douglas Company, Hunting Beach, CA. The Shuttle integration contractor is

Rockwell Corporation, Downey, CA. The National Aeronautics and Space
Administration is the Shuttle manager with major interfaces at Kennedy Space

Center, FL and Johnson Space Center, TX. The Vandenberg Shuttle contractor is

Lockheed Space Operations Company, Titusville, FL.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

NARRATIVE DESCRIPTION OF CHANGES
1. TECHNICAL CHANGES: Delete two Shuttle launches of GPS. More efficient

launch of GPS on Delta II.

2. SCHEDULE CHANGES: Phase out of secure operations moved from STS-44

(Mar 91) to STS-38 (Jul 90)

3. COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION: NASA Jan 1989 Manifest
NASA Jun 1989 Manifest
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Wide Mission

Support

G. (U) RELATED ACTIVITIES: The research and development satellite program

supported is the Space Test Program (PE 0603402F). L
The

resources for the Orbiter Flight Charges and support for other Department of

Defense programs are included in their elements. There is no unnecessary

duplication of effort within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands)

1. (U) Procurement:

FY 1989 FY 1990 FY 1991 To Total

Actual Estimate Estimate Complete Program

MISSILE

PROCUREMENT: 6,575 28,200 15,128 Continuing TBD

2. (U) Military Construction: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE: DATE

1. (U) Last Secure Shuttle Mission Jul 1990*

2. (U) NASA planetary mission (Ulysses)/IUS OCT 1990",

* NASA Milestone
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0305887F Budget Activity: #4 - Tactical Programs
PE Title: Electronic Combat Intelligence Support

A. (U) RESOURCES (i in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Complete Program

2907 Electronic Combat (EC) Intelligence Support
1744 1793 Cont TBD

Total 1744 1841 Cont TBD

* (U) NOTE: This is not a new start. This program was initially funded in

FY82 in PEO305887F to support R&D efforts at FTD for intelligence cupport to
EC/EW. In FY89, it was funded in PE 0604270F.

B. (U) BRIEF DESCRIPTION OF EL14ENT: This project continues development
and production of intelligence data input packages (IDIPs) to
support Air Force electronic combat operations and aircrew training
to include the design, development, validation, and testing of
threat emitter simulators (SIMVAL). This project also supports Red
Mission Analysis (RlA) through continued Electronic Warfare
Intelligence Support (EWIS) to software development of digital
intelligence products, Reference Threat Packages (RTP), specifically
targeted for application to digital computer models and simulations
to support the entire life cycle of EC weapon systems.

C. (U) JUSTIFICATION FOR PROGECTS LESS THAN $10.0 MtILLION IN FY 1991:

(U) Project 2907, Electronic Combat Intelligence Support:
(U) Develops the intelligence data to program/reprogram Electronic

Combat threat warning and jaming systems. The USAF has a heavy
investment in reprogrammable threat warning and jamming equipment
to include specific weapon systems such as P4-C, EF-111A, and
COMPASS CALL. The SINVAL program evaluates the accuracy of
threat emitter simulators to replicate, electronically, actual
hostile emitters. IDIPs provide EW equipment designers and
engineers the intelligence data required to produce threat
warning and jamming equipment that effectively counters enemy
threat emitters. RiA through digital litelligence analysis,
processing, and dissemination, supports digital computer models
and simulations which will support the life cycle of EC
equipment/weapons systems into the future.

(U) FY 1989 Accomplishments:
- (U) Expanded data base subfiles on Soviet BCH and Electro-Optical (SO)

and Infrared (IR) systems.
- (U) Continued expansion of baseline data to support SIMVAL and Range

Improvement Program.
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Program Element: #035887F Budget Activity: 14 - Tactical Programs
PE Title: Electronic Combat Intelligence Support

(U) FY 1990 Planned Programs
- (U) Continue subfile development of threat EO/IR systems.
- (U) Continue update and development of IDIPs to support SINVAL

efforts.
- (U) Continue EIS to IA effort to develop digital intelligence

products (Reference Threat Packages) for digital computer models
and simulators.

(U) FY 1991 Planned Program:
- (U) Continue IDIP production to support SIKVAL and threat data base

expansion.
- (U) Expand EIS to RhA digital software capability to meet present and

future requirements.
- (U) Continue EWIS for EWIR database maintenance/development and SINVAL

efforts.
- (U) Continue IDIP production.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: The Foreign Technology Division (FTD) at
Wright-Patterson APB, OH perform ElWIS project tasks, SINVAL tasks,
and l KA, using in-house and contract resources. Current EWIS data
file development is being accomplished by the Planning Research
Corporation (PRC) field office in Dayton, OH. FTD does threat SIMVAL
program tasks with assistance by radar engineers from Sverdrup
Technology, Inc of Tulahoma, Tenn.

(U) Related Activities: This project supports and directly interfaces
with other EC projects within PE 0305887F. It also interfaces with
basic intelligence analysis efforts funded by PE 030131F and supports
programs funded in 0604270F. There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: NOT APPLICABLE.

(U) International Cooperative Agreements: None.
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FT 1991 RDT&E DESCRIPTIVE SUMMAR Y

Program Element: #0401840F Project Number: K/A
PE Title: Military Airlift Command Budget Activity: ,4 - Tactical

Command and Control System (MAC C2) Programs

A. (U) RESOURCES ($ In Thousands)
Project Title: Information Processing System (IPS)
Popular FY 1989 Fy 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

IPS
9,907 10,919 11,626 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
project, the Information Processing System (IPS), develops and procures
basic comunications and information processing hardware and software for
all echelons of the MAC C2 system. It satisfies essential elements of
the MAC C2 architecture validated in MAC Statement of Need 3-81. The
integration of IPS computer resources and software with improved High
Frequency (HF) equipment, new UHF satellite networks, and other available
communications media will result in a unified MAC command and control
system. The IPS will be developed and installed in three increments.
Increment I will provide a digital data message handling capability at
each IPS node and implement mission execution monitoring. Increment II
will build on Increment I software to support mission planning and
scheduling. Increment III will augment the planning and scheduling
capabilities of Increment II as well as install UHF and VHF
communications interfaces.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) T 1989 Accomplishments:
- (U) Selected implementation phase contractor.
- (U) Developed system design and architecture.
- (U) Began development of Increment I applications software.

2. (U) FY 1990 Planned Program:
- (U) Continue software development.
- (U) Accomplish initial site surveys.
- (U) Begin hardware buy and installation of IPS Increment I.

3. (U) FTY 1991 Planned Program:
- (U) Continue installation of Increment I.
- (U) Begin development of Increment II applications software.

4. (U) Program to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The IPS contractor is Computer Sciences Corporation,
Moorestown, W.J.
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Command and Control System (MAC C2) Programs

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

- (U) MAC SON 3-81, dated 11 Dec 81, amended 12 Dec 86.

G. (U) RELATED ACTIVITIES:
- (U) RDT&E funding for Ultra High Frequency (UHF) satellite terminals is

in PE 0303605F, Satellite Comnunications Terminals.
- (U) There is no unnecessary duplication of effort within the Air Force or

the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

1. (U) PROCUREMENT: FY 1989 FY 1990 FY 1991 To
Actual Estimate Estimate Complete

Other Procurement: 425 2,085 14,307 TBD

Only that portion of the total procurement funding in PE 0408140F
dedicated to the IPS is shown here. There are other programs (e.g.
Automatic Communications Processor) within MAC C2 which do not have

any RDT&E funds, but have other procurement funds.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

1. (U) Implementation Phase contract award Dec 1988
2. (U) First Increment I node installed Oct 1990

3. (U) Begin development of Increment II Oct 1990

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0502610F Budget Activity: #4 - Tactical

PE Title: A-7 Sauadrons (ANG) Proarams

A. (U) RSOUES ($ in Thousands)
Proiect

Nme FY 1989 FY 1990 FY 1991 To Total
TiteActual Estimat saate Com2ete Proaram
3275 A-7 Avionics Test Station Replacement

9,546 3,936 -0- -0- 22,566
3606 A-7 Upgrade

60 -0- -0- 163272
Total 78,998 19,945 -0- -0- 185,838

B. (U) BRIEF DESCRIPTION OF ELEMENT: The development effort provides a
replacement for the A-7 "Big Eight" intermediate level avionics test
stations with new modular automatic test equipment compliant test
stations that will support the present A-7 force. The A-7 Upgrade
Program will prototype two A-7D aircraft which will be fitted with an
augmented engine and aerodynamic improvements. This requires a stretch
of the fuselage, fore and aft. The end result would be a reprocurement
data package to support a competitive production program.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Proiect 3275 - A-7 Avionics Test Station Replacement: This project
replaces the existing A-7 "Big Eight" Intermediate Level Avionics
Test Stations with new Modular Automatic Test Equipment (MATE)
compliant test stations. The new, deployable equipment will
provide full diagnostic and repair capability for current and
planned A-7 bombing and navigation avionics at 20 continental
United States locations.
(U) FY 1989 Accomlishments:
- (U) Began ATE engineering/integration testing.
- (U) Delivered first prototype - May 89.
- (U) IV&V support continued.
- (U) Developed test program sets (TPSs).
- (U) Continued Development Test and Evaluation (DT&E).
- (U) Production go-ahead.
- (U) Began production deliveries.

(U) FY 1990 Planned Program:
- (U) Conduct Operational Test and Evaluation (OT&E).
- (U) Continue TPS development.
- (U) IV&V support.
- (U) Begin TPS deliveries.
- (U) Begin test station deliveries.

(U) FY 1991 Planned Program: Not Applicable.

(U) Work Performed By: Contract with Allied-Signal Aerospace Co.,
Teterborough NJ and managed by the San Antonio Air Logistics
Center, Kelly AFB TX.
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Program Element: #0502610F Proarams
PE Title: A-7 Squadrons (ANG)

(U) Related Activities:
- (U) Modular Automatic Test Equipment (MATE) program, PE

0604247F, provides the A-7 test stations control and
support software as government furnished equipment (GFE) -
NOTE: test stations are fully MATE compatible.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Aporopriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

0
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Program Element: #0502610F Project Number: 3606
PE Title: A-7 Scuadrons (ANG) Budget Activity: #4 - Tactical

Proarams

A. (U) R ($ in Thousands)
Project Title A-7 Upgrade
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual tma Complete Protra

A-7 Plus 69,452 16,009 -0- -0- 163,272

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
A-7 Upgrade is a program to modernize the current A-7D and K model
aircraft. The Air Force needs a Close Air Support/Battlefield Air
Interdiction (CAS/BAI) aircraft to support the Army's Air-Land Battle
doctrine. The current A-7 is tasked with CAS/BAI missions and is
rapidly becoming obsolete and increasingly vulnerable to the increasing
threat. The modified A-7 Upgrade is a potential solution to the need
for a CAS/BAI aircraft. It has high payload/range, speed
maneuverability, reliability, can operate from short fields, under the
weather (day or night) and achieve first-pass target destruction. The
A-7 Plus reduces mobility requirements by 53% (from 19 to 9 C-141B
aircraft equivalents) and achieves a 23% reduction in maintenance
personnel. Improved systems reliability and maintainability would
provide a mission capable rate of 88%. The current engine would be
replaced with an augmented engine. The engine bay would be
reconfigured. Approved and proposed airframe and avionics modifications
would be included in the final configuration of the aircraft. The
airframe mods are: strakes, augmented flaps, lift dump spoilers,
airframe mounted accessory drive, 60 KVA generator, larger fuel lines,
improved air conditioning system, on-board oxygen generating system, new
wiring, hands on throttle and stick, data transfer module, and improved
com/nav control. The RDT&E funds are required for two prototype
aircraft and associated data packages.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) A-7F survivability study completed.
- (U) Aircraft #1 was configured with an augmented engine, associated

airframe, and aerodynamic mods required to provide the desired
handling qualities and survivability improvements.

- (U) Aircraft #2 modifications were 90% completed.
- (U) Reprocurement data development was initiated.

2. (U) FY 1990 Planned Proaram:
- (U) Aircraft #1 First Flight at LTV, Nov 89.
- (U) Aircraft #1 flown to Edwards AFB, Dec 89.
- (U) Delivery of Second Prototype.
- (U) Conduct the flight test of the two YA-7Fs.
- (U) Completes the associated reduction and analysis of flight test

data and preparation of the final flight test report.
- (U) Proposed engineering changes and service reports will be

included with, but not in corporated into, the reprocurement
data package.

- (U) Decision on disposition of the two aircraft will be made.
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3. (U) FY 1991 Planned Proaram:
- (U) Obtain the final contractor reports.

4. (U) Proaram to Completion: Not Applicable.

D. (U) WORK PERFORMED BY: A-7 Upgrade project is on contract with LTV
Aerospace, Dallas TX and managed by Aeronautical Systems Division,
Wright-Patterson AFB OH.

E. (U) COMPARISON WITH FY 1990/1991 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Schedule slip, coupled with funding reduction in
FY 1990 and elimination of FY 1991 funding, result in a reduced flight
test program.

2. (U) SCHEDULE CHANGES: Program incurred a 6 month schedule slip due to
problems experienced in modifying the aircraft. Since contract is
Firm Fixed Price (FFP), there is no impact on cost to the Air Force.

3. (U) COST CHANGZS: $ 8.2M reduction in FY 90 as result of overall $ 10M
Congressional cut to A-7 squadrons RDT&E and $ 4.9M reduction in FY 91
(which reduced FY 91 funding to zero) as part of overall AF budget
reductions.

F. (U) PROGRAM DOCUMENTATION:
- (U) Program Budget Decision (PBD) 235A, 19 Dec 86.
- (U) SON TAF/ANG/AFRES 503-86, 19 Feb 87.
- (U) PMD 7206(3), 23 Feb 89

G. (U) RELATED ACTIVITIES:
- (U) None.
- (U) There is no unnecasary duplication of effort within the Air Force -

the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

- (U) Contract Award May 1987
- (U) YA-7F #1 First Flight Nov 1989
- (U) YA-7F #2 Disposition Feb 1990
- (U) Reprocurement Data Delivery Dec 1990
- (U) Production Decision TBD

*UNCLASSIFIED
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Program Element: #0601101F Budget Activity: #1 - Technology Base
PE Title: In-House Laboratory Independent Research

A. (U) RESOURCES (S in Thousands)
Project
Number FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate omolete Program
In-House Laboratory Independent Research

6.942 7,450 8,31 TBD
Total 6,942 7,450 8,318 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides discretionary
funds for Air Force Laboratory Directors to use in pursuing
promising, high risk, high payoff research opportunities which arise
during the fiscal year. This program permits Air Force Laboratories
to maintain an aggressive research program vital to their role as
leaders in national research. The Air Force manages this program
with the intent that it be unencumbered by programmatic justification
and budgetary documentation prior to beginning work, relying instead
on the discretion of the Laboratory Directors who annually report
their achievements and the status of their projects of the past year.
Distribution of funds is based on these after-the-fact reviews.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

(U) FY 1989 Accomvlishments:
- (U) Discovered a new ramjet fuel which should provide a 50

percent cost saving over present day with only a 0.3 percent
reduction in volumetric energy.

- (U) Demonstrated a novel turbine blade cooling concept which
uses engine fuel as a coolant. Concept may reduce cooling
air requirements, allowing higher inlet temperatures, and
lead to increased turbine engine performance.

- (U) Demonstrated an optical sensor that rapidly locates the
direction of incident light. Research may yield a low-
cost, lightweight system for satellite attack detection.

- (U) Verified that bistatic polarization clutter nulls can be
observed at microwave frequencies under field site
conditions. Experimental and analytical results offer the
potential for enhanced detection of low observable targets.

- (U) Studies of advanced electro-optic materials for switching
devices led to a novel 2 by 2 guided-wave switching device
which allows low voltage operation and dense packing of
devices.

- (U) Demonstrated a new laser deposition process for selectively
depositing gold metallization on superconductor material.
This process could yield an electrical interface in a
superconductor electronic device, making practical advanced
signal processors for Air Force applications.
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(U) FY 1990 Planned Program:
- (U) Since the purpose of this Program Element is to provide

discretionary funds, work units do not require prior
approval. Results of the FY 1989 program were reviewed
during Sep 1989.

- (U) Distribution of the FY 1990 budget was made after the Sep
1989 review.

- (U) A portion of the work begun in FY 1989 will continue into
FY 1990.

- (U) New efforts will be selected by the Laboratory Directors.
- (U) Extramural contracting has been significantly reduced so

that the program is now primarily performed in-house.

(U) FY 1991 Planned Progjam:
- (U) The same management approach will be used as in FY 1990.

(U) Worked Performed By: This is totally a laboratory directed
research program in which all Air Force laboratories
participate, performing work in-house and awarding a few
contracts of exceptional content to universities and industrial
research laboratories. During FY 1989, the last year for
significant contractual involvement, Georgia Institute of
Technology, Atlanta, GA; Massachusetts Institute of Technology,
Cambridge, MA; Allison Gas Turbine Division, General Motors,
Indianapolis, IN; Westinghouse Electric Inc., Baltimore, MD; and
University of North Carolina, Chapel Hill, NC, were the major
extramural contributors.

(U) Related Activities:
- (U) PE 0601101A, In-House Laboratory Independent Research
- (U) PE 0601152N, In-House Laboratory Independent Research
- (U) Program results transition to a variety of laboratory

development activities for continued funding.
- (U) Oversight responsibility resides in the Office of the Deputy

Director, Defense Research & Engineering.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other ARorovriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 F! 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2301 Physics

20,627 19,751 20,942 Cont TBD
2302 Structures

11,796 11,294 11,974 Cont TBD
2303 Chemistry

25,383 24,303 25,768 Cont TBD
2304 Mathematics

21,763 20,836 22,093 Cont TBD
2305 Electronics

21,351 20,442 21,674 Cont TBD
2306 Materials

24,315 23,280 24,683 Cont TBD
2307 Fluid Mechanics

15,510 14,850 15,746 Cont TBD
2308 Energy Conversion

10,037 9,610 10,189 Cont TBD
2309 Terrestrial Sciences

1,778 1,703 1,806 Cont TBD
2310 Atmospheric Sciences

10,641 10,188 10,803 Cont TBD
2311 Astronomy & Astrophysics

7,167 6,862 7,277 Cont TBD
2312 Biological & Medical Sciences

10,752 10,294 10,914 Cont TBD
2313 Human Resources

9.150 8.761 9.289 Cont TBD

Total 190,270 182,174 193,158 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Defense Research Sciences Program
Element (PH) is the primary PH for investing in scientific and
engineering research. The PE funds research in all scientific
disciplines contributing to the Air Force mission. Its goal is to
increase scientific and engineering knowledge related to long-term
technology needs for national defense. The research program ensures
that personnel with the technical expertise to support the Air Force
requirements are available at Air Force laboratories, at universities,
and in industry. Research represents an investment in the technologies
which the Air Force will need to meet new challenges in the
twenty-first century. Areas of research include: aerospace structures
and aerodynamics; materials; propulsion and power; electronics;
computer science and mathematics; directed energy and conventional
weapons; life sciences; and terrestrial, atmospheric, and space
sciences. The research initiatives for FY 1989 included:
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multifunctional wafer level union; interactive flow control; nonlinear
flight mechanics; neurophysiology of sensory information processing;
and constituent mechanics of nonhomogeneous materials. For FY 1990 new
initiatives are planned in the following areas: turbulence simulation;
polymer/polymer interactions; quantum devices; fatigue and fracture;
chronobiology; spatial orientation; optimal design; signals to symbols;
electro-optical techniques for millimeter wave integrated circuits; and
reaction control by positive feedback from internal energy. Results
from the PE support the entire technology base and transition to the
breadth of Air Force Development Programs. During FY 1989 over 1,000
awards were made to 350 institutions in the amount of $179.067
million. Due to the large number of activities sponsored under each
Project, the material presented under the Accomplishments and the
Planned Programs sections represents only a portion of the work being
conducted each year.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 2301, Physics: This project provides scientific knowledge
to support the development of advanced weapon concepts and to
advance capabilities in areas such as electromagnetic
countermeasures, nuclear weapons effects, communications and radar,
nondestructive and nonintrusive testing and analysis, and new
materials development. Work is supported in optical physics,
plasma physics, atomic and molecular physics, particle beam
physics, pulsed and prime power generation, and advanced energy
concepts.

(U) FY 1989 Accomplishments:
- (U) Established nationwide plasma simulation group to share

national electromagnetic and plasma physics modeling
resources with nine universities and three DOD labs.

- (U) Demonstrated new concept electronic device, the nonlinear
element transmission line with switching speed at high
voltage, of 1.6 picoseconds, the fastest ever in an
electronic device. Devices also demonstrated as sampling
probes for measurements in high speed circuits, and are in
process of being licensed to U.S. comiercial electronics
manufacturers.

- (U) Placed in service a specialized molecular beam epitaxy
machine for fabrication of optical reflecting elements at
x-ray wavelengths. The machine has already produced
state-of-art reflectors, and shows unique promise to
produce complex x-ray elements needed to make x-ray
lithography of microelectronic devices a military and
commercial success.

- (U) Developed a factored frame representation for analysis of
molecular collision processes, permitting independent

* calculations for regions of different molecular forces.

UNCLASSIFIED. 00198



UNCLASSIFIED
Program Element: 10601102F Budget Activity: fl-Technology Base
PS Title: Defense Research Sciences

(U) FY 1990 Planned Proaram:
- (U) Begin emphasis in x-ray optics in areas of high resolution

lithography and in element selective soft x-ray microscopic
and holographic imaging.

- (U) Begin initiative in chemical reaction control using small
amounts of energy to control large amounts of reaction
energy. Work could lead to radical advances in safe
energetic fuels, combustion control, and low temperature
materials growth and processing.

- (U) Begin initiative in electro-optical techniques for
millimeter wave integrated circuits, including optical
concepts, processing, control, and testing.

- (U) Begin experiments to study physics of absorption and
scattering of radar signals by plasma volumes as possible
radar countermeasure.

(U) FY 1991 Planned Program:
- (U) Begin to emphasize particle acceleration and very high

power microwave devices using advanced beam-plasma
interaction concepts and new numerical modeling tools.
These concepts could lead to revolutionary advances in size
and weight of high energy particle accelerators and high
power microwave sources.

- (U) Demonstrate nonlinear transmission lines as a means of
efficiently converting microwaves into high frequency
millimeter waves. This would make millimeter wave sources
for'important projected applications available by taking.
advantage of existing technology in the microwave regime.

- (U) Demonstrate integrated optical devices for producing,
converting, and controlling the wavelength of optical
radiation all on the same chip. This would provide compact
and efficient laser sources at any desirable wavelength,
with controllable characteristics.

(U) Work Performed By: The following Air Force (AF) Laboratories
are conducting research under this project: The AF Wright
Aeronautical Laboratories, Wright-Patterson AFB OH; the AF
Weapons Laboratory, Kirtland AFB MR; and the Frank J. Seiler
Research Laboratory, USAF Academy CO. The top five
universities or contractors for this project are: Stanford
University, Stanford CA; University of New Mexico, Albuquerque
WM; University of Arizona, Tucson AZ; University of Maryland,
College Park ED; and University of Southern California (USC),
Los Angeles CA.

(U) Related Activities:
- (U) Program Klement 10602203F, Aerospace Propulsion.
- (U) Program Element 10602601F, Advanced Weapons.
- (U) No duplication of effort within the AF or the Department of

Defense (DOD).
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(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2302, Structures: Provides basic understanding for cost
effective, safe design of aerospace and airbase structures of
importance to the Air Force. Research is pursued in aerospace and
civil engineering structures-related topics, including dynamics and
stability, damage processes and mechanisms, and response of
structures and materials. This research supports the development
of hypersonic flight vehicles, advanced fighter concepts, high
performance turbine engine technology, and air base structures.

(U) FY 1989 Accomplishments:
- (U) Started mesomechanics programs to establish microstructural

basis for mechanistic analysis of structural materials.
First year efforts have already improved our understanding
of the connection between the make-up of the material and
its behavior.

- (U) Investigated effect of combined thermal and structural
loads on cooled non-metallic and metallic structures for
hypersonic systems. Led to more accurate predictions of
the behavior of hypersonic structures.

- (U) Evaluated pavement system failure modes and new materials.
Failure of damaged pavements can now be predicted within
twenty percent.

- (U) Investigated combined structure-control-fluids interactions
for highly maneuverable vehicles. lade possible the
construction of realistic computational models.

(U) FY 1990 Planned Program:
- (U) Investigate constitutive mechanics for soil response to

blast and impulsive loading. Potential for improving
protective airbase structures.

- (U) Begin computational thermoelasticity program to provide
numerical simulations of hypersonic structural response.
Potential for improving hypersonic vehicle design.

- (U) Investigate interface structures for newly developed
cement-based materials. Potential for developing much
better pavement materials.

- (U) Investigate physical damage mechanisms in high-temperature
composite materials. Potential for developing tougher
high-temperature materials.

(U) FY 1991 Planned Proaram:
- (U) Investigate parallel computation techiques for structural

optimization. Potential for improving the efficiency of
structural analysis computations.

- (U) Study wave propagation in granular materials. Potential
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for designing structures which can resist dynamic loads.
- (U) Investigate the energy release mechanisms in brittle

materials. Potential for developing damage-tolerant
light-weight structures.

- (U) Study the microstructure of naturally-occurring
fiber-reinforced composite materials. Potential for
developing multi-functional, durable aerospace materials.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Astronautics Laboratory,
Edwards AFB CA; the AF Wright Aeronautical Laboratories,
Wright-Patterson AFB OH; the AF Weapons Laboratory, Kirtland
AFB MN; and the Frank J. Seiler Research Laboratory, USAF
Academy CO. The top five universities or contractors for this
project are: Massachusetts Institute of Technology (MIT),
Cambridge MA; Northwestern University, Evanston IL; Texas
A and N Research Foundation, College Station TX; University of
California (UCLA), Los Angeles CA; and Computational Mechanics
Company, Inc, Austin TX.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602206F, Civil Engineering and

Environmental Quality.
- (U) No duplication of effort within the A? or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Atreements: None.

3. (U) Project 2303, Chemistry: Chemical research is conducted to promote
advances in composite materials. goo-environmental
characterization, conventional and electromagnetic weaponry and
electric power sources. Areas of emphasis include structural
chemistry, electrochemistry, surface chemistry, materials
synthesis, high energy density materials, thermomechanical
decomposition, gas-surface interactions, chemical lasers,
chemiluminescent reactions, and reactions in the space environment.

(U) FT 1989 Accomplishments:
- (U) Developed a satellite dielectric coating that promises over

one hundred times the oxidation resistance of coatings now
in use.

- (U) Determined interfacial reactivity that controls the high
temperature service life of solid molybdenum disulfide
bearing lubricants.

- (U) Determined how to forecast infrared airglow emission
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backgrounds (from atmospheric hydroxyl radicals) that can
limit the sensitivity of satellite surveillance systems.

(U) FY 1990 Planned Proaram:
- (U) Begin research on a new class of multifunctional

macromolecules that combine high mechanical strength with
intrinsic electro-optical properties for aircraft
structures and skins.

- (U) Conduct research on new families of polymer alloys based on
theoretical modeling of polymer interactions.

- (U) Investigate chemical laser systems operating at near
ultraviolet frequencies.

(U) FY 1991 Planned Proaram:
- (U) Initiate evaluation of the phenomenon of spontaneous

ionization of gases surrounding spacecraft and satellites
in order to understand the effects on communication,
surveillance, and optical and radar signatures.

- (U) Begin new program to control molecular architecture of
polymers for artificial neural network applications for
optical computing.

- (U) Conduct research on sol-gel ultraviolet glass optics for
transpiration cooled hypersonic vehicle windows and
intracavity ion laser components for precision optical
imaging.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Geophysics Laboratory, Hanscom
AFB MA; AF Astronautics Laboratory, Edwards AFB CA; the AF
Wright Aeronautical Laboratories, Wright-Patterson AFB OH; AF
Weapons Laboratory, Kirtland AFB N; the AF Engineering
Services Center, Tyndall AFE FL; and the Frank J. Seiler
Research Laboratory, USAF Academy CO. The top five
universities or contractors for this project are: California
Institute of Technology, Pasadena CA; Cornell University,
Ithaca NY; Massachusetts Institute of Technology, Cambridge,
Hass; SRI International, Menlo Park CA; and UCLA.

(U) Related Activities:
- (U) Program Element 10602102F, Materials.
- (U) Program Element #0602302F, Rocket Propulsion.
- (U) Program Element #0602601F, Advanced Weapons.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Atreements: None.
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4. (U) Project 2304, Nathematics: Research in mathematics and computer
science to provide models, analytical tools and computational
methods for simulation, analysis, design, and control of complex
systems. The research addresses issues of importance to the Air
Force including optimal design and control of aerospace structures,
signal processing, reliability and maintainability of systems, and
very large scheduling and allocation problems. Research areas
include control theory, computational methods, computer science,
artificial intelligence, applied mathematics, statistics, and
optimization.

(U) FY 1989 Accomplishments:
- (U) Developed computationally tractable synthesis technique,

which integrates both state-space and frequency design
methods, for robust multivariable feedback control.

- (U) A new approach, based upon geometrically exact structural
models, was developed for the modelling of the dynamics of
large flexible structures, such as those occurring in space
applications. This approach results in analytical and
computational tools for the design of systems with coupled
rigid and flexible components.

- U) A modified trim means (moving average) processing technique
was developed that enhances the performance of constant
false alarm radar detection processes for detecting
multiple targets in varying cluttered environments.

- (U) Tri-service leader and first substantial founder of
multidisciplinary program in wavelets with the potential
for improved detection of low observable and transient
signals.

(M) FY 1990 Planned Program:
- (U) Begin signals to symbols initiative which will merge

artificial intelligence processing with numerical
computation to achieve a transition from numerical (signal
level) computing to higher level cognitive (symbolic level)
processing for processing and interpreting signals and
images.

- (U) Begin a new initiative in design optimization which will
explore mathematical methods for producing reliable optimal
designs for large-scale systems and for integrating
performance and reliability measures into the design
process.

(U) FY 1991 Planned Program:
- (U) Begin a new initiative in theoretical materials modeling

which will extend advances in the mathematical calculation
of exotic material properties.

- (U) Begin an initiative in discrete mathematics which will
explore emerging results in graph theory and discrete event
dynamical systems; and their application to modeling and
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control of transportation, computer architectures and
networks, and manufacturing processes.

- (U) Expand efforts in intelligent real time problem solving, to
expand applicability of expert systems to situations
involving critical time constraints.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the Rome Air Development Center,
Griffiss AFB NY; AF Wright Aeronautical Laboratories,
Wright-Patterson AFB OR; and AF Weapons Laboratory, [irtland
AFB NM. The top five universities or contractors for this
project are: Massachusetts Institute of Technology, Cambridge,
Mass; University of Illinois, Urbana IL; University of
Maryland, College Park MD; University of North Carolina, Chapel
Hill NC; and University of Wisconsin, Madison WI.

(U) Related Activities:
- (U) Program Element #0602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602702F, Comand Control Communication.
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Aareements: None.

5. (U) Project 2305, Electronics: Provides fundamental knowledge to
advance AF capabilities in surveillance, guidance and control,
information and signal processing, electronic warfare and
communications, command and control. Areas of emphasis include
electronic devices, optical electronics, electrical and optical
systems, and antennas and propagation.

(U) FT 1989 Accomplishments:
- (U) Demonstrated record speed for photoconductive switch using

new low temperature semiconductor buffer layer.
- (U) Designed and fabricated a novel quantum well diode (QWITT)

producing the highest microwave output power.
- (U) Developed a tunable femtosecond optical laser source for

ultrafast carrier studies.
- (U) Applied molecular dynamics simulations resulting in

significantly improved radiation hardness for optical
fibers.

- (U) Produced the first oriented ferrite films on Gallium
Arsenide for application to electronically steerable
antennas.

- (U) Applied high temperature superconducting thin film material
to demonstrate a potential electronic interface circuit
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which offers higher performance at a lower power
requirement.

(U) FT 1990 Planned Program:
- (U) Begin research on space-borne charged particle beam antenna

for secure communication applications.
- (U) Conduct research supporting development of novel efficient

spacial light modulator for high volume, real-time optical
computer applications.

(U) FY 1991 Planned Program:
- (U) Investigate self learning, adaptive optical neural

computers for real-time applications such as in electronic
location determination or pilot speech enhancement systems.

- (U) Search for alternatives to mercury cadmium telluride for
forward looking infrared imaging system on aircraft.

- (U) Initiate electronic materials study on a new type of
gallium arsenide which has shown high promise for ultrafast
detection of optical and electronic signals.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the Rome Air Development Center,
Griffiss AFB NY; AF Wright Aeronautical Laboratories,
Wright-Patterson AFB O; and the AF Weapons Laboratory,
Kirtland AFB N. The top five universities or contractors for
this project are: University of California, Santa Barbara CA;
University of California, Berkeley CA; USC; University of
Texas, Austin TZ; and Cornell University, Ithaca NY.

(U) Related Activities:
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Element #0602702F, Command Control Communications.
- (U) Program Element 0603728F, Advanced Computer Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Anpropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 2306. Materials: Provides knowledge required for improving
performance, cost and reliability of structural and electronic
materials. Structural materials include airframe, turbine engine
and spacecraft materials. glectronic materials include
semiconductors, superconductors, optical and magnetic materials.
Areas of interest include metallic materials, nonmetallic
materials, composites, processing and manufacturing sciences,
electronic materials, optical films and substrates.
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(U) FY 1989 Accomplishments:
- (U) Developed technique for processing superior ceramic

superconducting thin films.
- (U) Demonstrated high temperature creep resistance in 50

aluminia - 50. zirconia ceramics.
- (U) Atomic level computer simulation of cleavage fracture in

carbon-based ceramics.
- (U) Elucidated crystallization of oxide ceramics from sol-gel

percursors.
- (U) Definition of Interfacial structure in titanium aluminide

intermetallics.
- (U) Toughening of Titanium-Aluminum intermetallic alloys.

(U) FY 1990 Planned Program:
- (U) Conduct fatigue and fracture studies of recently developed

novel, advanced aerospace materials.
- (U) Increase effort on ceramic matrix composites.
- (U) Continue advanced semiconductor processing research.

(U) FY 1991 Planned Program:
- (U) Study wide bandgap semiconductors for solar blind

ultraviolet (UV) detection of objects in space environment.
- (U) Investigate thin magnetic films grown on standard

semiconductors with the aim to reduce cost on microwave T/k
(transmit/receive) modules.

- (U) Initiate research on the understanding and control of
interface phenomena in novel structural materials in order
to improve mechanical properties and enhance reliability.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Astronautics
Laboratory, Edwards AFB CA; the AF Wright Aeronautical
Laboratories, Wright Patterson AFB OH; Rome Air Development
Center, Griffiss AFB NY; and the AF Weapons Laboratory,
Kirtland AFB NN. The top five universities or contractors for
this project are: Massachusetts Institute of Technology,
Cambridge, Mass; University of Illinois, Urbana Ill; Rockwell
International, Thousand Oaks CA; Stanford University, Stanford
CA; and Westinghouse Electric Corporation, Pittsburg PA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0603211F, Aerospace Structures/Materials.
- (U) Program Element #0708011F, Manufacturing Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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7. (U) Project 2307, Fluid Mechanics: Provides basic understanding for
improved aerodynamics including drag reduction, maneuverability,
and supersonic and hypersonic flows. Research is supported in the
areas of external aerodynamics, turbulence structure control,
unsteady and separated flows, and internal flows for gas turbine
engines and lasers.

(U) FY 1989 Accomplishments:
- (U) A reduction of more than fifty percent in wake velccity

contributing to aerodynamic drag was achieved by control
of vortex shedding.

- (U) The stable flow regime of hypersonic boundary layers for
aerospace vehicles was doubled through the application of
wall cooling.

(U) FY 1990 Planned Program:
- (U) Begin a new program based on direct numerical simulation

which will focus on improved turbulence models. Potential
for significant aircraft and missile drag reduction and
enhanced engine performance.

(U) FY 1991 Planned Program:
- (U) Begin major emphasis on developing methods for exploring

massive computational parallelism for computational fluid
dynamics. Potential for accurate prediction of whole
aircraft aerodynamics.

- (U) Launch new initiative on convection heat transfer in gas
turbine engines. Potential for contributing to IHPTET goal
to double engine thrust to weight ratio.

- (U) Begin new research thrust on chaotic advection for improved
fluid mixing. Potential to enhance mixing in air breathing
combustors.

(U) Work Performed By: The following AF Laboratories are
conducting research under this project: the AF Armament
Laboratory, Eglin AFB FL; the AF Wright Aeronautical
Laboratories, Wright-Patterson AFB OH; the AF Weapons
Laboratory, Kirtland AFB NM; and the Frank J. Seiler Research
Laboratory, USAF Academy CO. The top five universities or
contractors for this project are: Massachusetts Institute of
Technology, Cambridge, Mass; Princeton University, Princeton
NJ; Stanford University, Stanford CA; University of Southern
California (USC), Los Angeles CA; and University of Washington,
Seattle WA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602201F, Aerospace Flight Dynamics.
- (U) Program Element #0602203F, Aerospace Propulsion.
- (U) No duplication of effort within the AF or DOD.

UNCLASSIFIED 00207



UNCLASSIFIED
Program Element: 0601102F Budget Activity: #1-Teehnology Base
PE Title: Defense Research Sciences

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

8. (U) ProJect 2308, Eneriy Conversion: This project involves the
efficient use of energy in Air Force propulsion and weapon systems,
including airbreathing engines and chemical and non-chemical
rockets. Research is organized into the areas of chemically
reacting flow, non-chemical energetics, and diagnostics. Among
systems to be supported by the chemically reactive flow research
are supersonic combustion ramjets for hypersonic flight vehicles,
and solid and liquid propellant rockets. The non-chemical
energetics research addresses plasma and beamed energy propulsion
systems and ultrahigh energy thermionic power sources for space
applications. The research in diagnostics provides critically
needed measurement capability for processes such as liquid and
solid propellant combustion and plasma propulsion.

(U) FY 1989 Accomplishments:
- (U) A three-fold increase in the performance of magneto

plasmadynamic space thrusters was achieved by the addition
of a conducting ring coil.

- (U) A novel vortex mixer concept for supersonic combustion was
demonstrated and transitioned for application to the
National Aerospace Plane.

(U) FY 1990 Planned Proaram:
- (U) Emphasize research in plasma-based space propulsion

including stabilization and pulsed-plasma phenomena.
Potential for a three-fold increase in useful payload at
fixed gross launch weight for earth-to-orbit missions.

(U) FY 1991 Planned Proaram:
- (U) Emphasize research on fluid flow/chemical kinetics research

to understand and control combustion instability.
Potential for increased performance and increased
reliability of propulsion systems.

- (U) Exploit concepts such as ionized cluster beams to obtain
efficient high-thrust orbit raising rocket propulsion
systems in the specific impulse range of 1000-1500
seconds. Potential for a ten-fold increase in the thrust
density of ion engines.

- (U) Study the coupling between fuel droplets and turbulence in
combustors. Potential to improve combustor design codes by
identifying a previously unknown combustion enhancement
mechanism.

(U) Work Performed By: The following AF Laboratories are
* conducting research under this project: the AF Astronautics
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Laboratory, Edwards AFB CA; and the AF Wright Aeronautical
Laboratories, Wright-Patterson OH. The top five universities
or contractors for this project are: California Institute of
Technology, Pasadena CA; Massachusetts Institute of Technology,
Cambridge, Mass; Pennsylvania State University (Penn State),
University Park PA; Princeton University, Princeton NJ; Yale
University, New Haven CT.

(U) Related Activities:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602203F, Aerospace Propulsion.
- (U) Program Element #0602302F, Civil Engineering Technology.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative agreements: None.

9. (U) Project 2309. Terrestrial Sciences: This project provides basic
research in geodesy, gravity, and seismology on problems associated
with improving missile accuracy and nuclear test ban treaty
monitoring. Research in seismology is required to improve the
Air Force's capability to monitor nuclear test ban treaties.
Seismology research also is required to determine the effect of
ground motion generated from earthquakes, nuclear explosions and
other seismic sources on the accuracy of systems and critical
facilities. Research in geodesy is required to determine the
position of targets with respect to missile launch sites. Research
in gravity is required to determine its effect on missile guidance
systems.

(U) FY 1989 Accomplishments:
- (U) Results from a Global Positioning System (GPS) survey on

Vandenberg Air Force Base indicate significant tectonic
strain rates and deformation that could affect Air Force
systems and critical facilities.

- (U) More complete analysis of experimental gravity data
indicate deviations from Newtonian laws of gravity may not
be as large as previous results indicated.

- (U) Completed seismic analysis that improved the capability to
locate underground nuclear explosions.

(U) FY 1990 Planned Proaram:
- (U) Initiate a major seismic research program that focuses on

the analysis of seismic data recorded in the USSR to
improve the regional nuclear test monitoring capability in
that region.

- (U) Perform high altitude gravity measurements to conf irm
Newtonian laws of gravity.
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- (U) Begin seismic studies to improve the knowledge of wave

propagation in South America.
- (U) Intensify deployment of GPS receivers at Vandenberg Air

Force Base to more accurately determine sources of tectonic
activity.

(U) FY 1991 Planned Program:
- (U) Develop techniques to more accurately define earth surface

positions in regions inaccessible to placement of Global
Positioning System receivers.

- (U) Deploy continuous monitoring Global Positioning System
receivers at Vandenberg Air Force Base.

- (U) Focus seismic research program on formulating the physical
basis for discrimination and yield estimation techniques at
lower magnitudes.

- (U) Clarify role of short-range gravitational forces.
Understanding these forces is important for strategic
missile system accuracy.

(U) Work Performed By: The Geophysics Laboratory, Hanscom AFB MA
is conducting research under this project. The four
universities or contractors for this project are: Southern
Methodist University, Dallas TX; University of Texas at
El Paso, El Paso, TX; Massachusetts Institute of Technology,
Cambridge, MA; and University of Federal Armed Forces, Munich,
Germany.

(U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element #0602204F, Aerospace Avionics.
- (U) Program Element #0602206F, Civil Engineering Environmental

Quality.
- (U) No duplication of effort within the AF or DOD.

(U) Other Avronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

10. (U) Project 2310, Atmospheric Sciences: Research in the atmospheric
sciences includes the physics, dynamics, and chemistry of processes
which determine the structure and variability of the earth's
atmosphere. Atmospheric properties such as wind, density, clouds
and precipitation, ionization, and optical/infrared
transmissivity/emissivity all affect the performance of Air Force
systems. Major research efforts focus on the optical/infrared
environment, ionospheric dynamics, and meteorology.

(U) FY 1989 Acconplishments:
(U) Developed a now technique for detecting atmospheric charge

(lightning threat) using polarized radar.
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- (U) Devised a new nonlinear theory for electron accelerations
in the magnetosphere--solved mystery of what causes aurora.

- (U) Invented a computer algorithm for incorporating
satellite-observed outgoing longwave radiation into global
weather models--significantly improves tropical cloud and
hurricane/typhoon predictions.

(U) FY 1990 Planned Program:
- (U) Increase emphasis on modeling of the neutral and ionized

environment to improve understanding of geomagnetic
disturbances in upper atmosphere for minimizing atmospheric
interference to C3 and early warning systems.

- (U) Continue emphasis on computer modeling of battlefield-scale
weather systems which will lead to better weather forecasts.

(U) FY 1991 Planned Program:
- (U) Begin research in atmospheric electricity to develop

improved techniques for remotely sensing atmospheric charge
for warning of potential lightning strikes.

- (U) Conduct research on modeling of fine-scale atmospheric
structure observed with newly fielded wind profilers and
Doppler radars for improved weather forecasts.

- (U) Begin work on improved remote sensing techniques to improve
weather intelligence needed for combat operations.

(U) Work Performed By: The AF Geophysics Laboratory, Hanscom AFB
MA is conducting research under this project. The top five
universities or contractors for this project are:
Massachusetts Institute of Technology; Colorado State
University, Fort Collins CO; Utah State University, Logan,
Utah; Penn State; SRI International, Menlo Park CA.

(U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element #0305160F, Defense Meteorological Satellite

Program.
- (U) Program Element #0603220C, Surveillance Acquisition,

Tracking and Kill (SDI).
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

11. (U) Project 2311. Astronomi and Astrophysics: Provides the basic
knowledge of the space and celestial environment needed for the
design and calibration of advanced Air Force systems for missions
requiring surveillance, communication and weather forecasts. Space
environmental conditions produced by electromagnetic radiation and
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charged atomic particles can endanger the mission and degrade the
performance of military spacecraft and communication systems
operating in or through the charged particle space environment.
The project supports the Air Weather Service by improving
observation and forecasting techniques that are needed to support
military operations. The project also supports studies of
celestial and stellar radiation backgrounds and contributes to the
knowledge of how such radiation will affect Air Force surveillance,
discrimination and tracking activities for future systems.

(U) FY 1989 Accomplishments:
- (U) Showed that total solar emission in the Calcium [-line

indicates the degree of solar activity. Changes in solar
ultraviolet radiation affects the properties of the earth's
atmosphere and impacts Air Force operations.

- (U) Performed a comprehensive study of significant solar proton
events detected at the earth during the past three solar
cycles. These events can seriously disrupt and degrade Air
Force systems operating in space.

- (U) Developed a new model for the start of magnetic storms in
the earth's magnetosphere. Magnetic storms release energy
into the high latitude ionosphere and affect Air Force
spacecraft and communication systems.

- (U) Completed a model and computer simulation of electrons in
the presence of arbitrary electromagnetic wave fields.
This model will be used to predict particle energization

effects of radiation from future Air Force high power,
ground and space based antennas.

- (U) Demonstrated a real time display capability for infrared
celestial sources detected with the Geophysics Laboratory
array spectrometer. This capability will allow increased
acquisition efficiency and fainter source measurements in
future Air Force space surveillance systems.

- (U) Studied interactions of a beam emitting rocket and neutral
gas releases. The results may provide a technique for
controlling surface potentials of Air Force high power
space systems.

(U) FY 1990 Planned Program:
- (U) Produce major advances in understanding solar activity

processes and complete new instruments and techniques to
develop and test activity prediction models.

- (U) Develop models of dynamic magnetospheric processes critical
to space weather specification and prediction models needed
by the Air Weather Service and Military Airlift Command.

- (U) Study the propagation of electron beams in space by
conducting rocket flights and analyzing the data.

- (U) Continue the program of spectral and spatial imaging on
infrared celestial sources to characterize infrared
background components important to Air Force acquisition
and tracking missions.
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(U) F! 1991 Planned Prozram:
- (U) Test recent advances in the magnetohydrodynamic modeling of

solar processes using data from an intensive global
observational program so that we may develop better space
weather prediction models needed by Air Weather Service and
Military Airlift Comand.

- (U) Continue the work relating solar activity to geomagnetic
disturbances through remote sensing and in-situ
measurements of traveling interplanetary disturbances.
This work will continue advances on specification and
prediction of solar energetic particles that can seriously
degrade Air Force space assets.

- (U) Carry out rocket flights to determine the feasibility of
using modulated high current electron beams at low
frequencies as survivable communications antennas.

- (U) Study background sources from the infrared astronomical
satellite to aid in strategic scene generation, which is of
importance to space surveillance.

(U) Work Performed By: The AF Geophysics Laboratory, Hanscom AFB
MA is conducting research under this project. The top five
universities or contractors for this project are: National
Science Foundation, Washington DC; Boston College, Chestnut
Hill MA; University of Wyoming, Laramie WY; Columbia
University, New York NY; and California Institute of
Technology, Pasadena CA.

(U) Related Activities:
- (U) Program Element #0602101F, Geophysics.
- (U) Program Element *0602702F, Command Control Communication.
- (U) Program Element #0603410F, Space Systems Environment

Interactions.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Aireements: None.

12. (U) Project 2312, Biological and Medical Sciences: Provides the
knowledge needed to protect AF personnel and to enable them to
perform effectively in hostile environments. Research is conducted
in three areas: (1) chemical toxicology and biological effects of
radiation, (2) neuroscience and (3) physiology and biophysics.

(U) FY 1989 Accomplishments:
- (U) Developed an adaptive neural network model which captures

learning abilities that can be applied to adaptive flight
control and robotics.
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- (U) Demonstrated the potential usefulness of the nutrient
tyrosine to alleviate some of the cardiac stress responses
that occur due to altered gravitational environments.

- (U) Developed new methods for assessing the acute and delayed
toxic effects of critical AF chemicals to be used in the
Advanced Tactical Fighter.

(U) FY 1990 Planned Program:
- (U) Start research on neurobiology of circadian rhythms to

reduce effects of jet-lag, fatigue, and sleep disruption.
- (U) Start research on subclinical cardiovascular disease to

prevent unnecessary grounding of aircrew.
- (U) Continue research on biological effects and environmental

fate and impact of toxic chemicals.

(U) FY 1991 Planned Program:
- (U) Continue research on toxicology, neural regulation,

circadian rhythms, and subclinical cardiovascular disease.
- (U) Facilitate collaboration between neuroscientists and

experimental psychologists studying the neural mechanisms
of skilled human performance.

- (U) Enhance research on the biodegradation of toxic AF
*chemicals.

(U) Work Performed By: The following AF organizations are
conducting research under this project: A? Wright Aeronautical
Laboratories, Wright-Patterson AFB OH; the Armstrong Aerospace
Medical Research Laboratory, Wright-Patterson AFB OH; and the
USAF School of Aerospace Medicine, Brooks AFB TX. The top five
universities or contractors for this project are: Hahnemann
University, Philadelphia PA; University of Illinois, Urbana IL;
Massachusetts Institute of Technology, Cambridge MA; University
of Wisconsin, Madison WI; and Yale University, New Haven CT.

(U) Related Activities:
- (U) Program Element 0602202F, Human Systems Technology.
- (U) Program Elemant 10602205F, Personnel, Training and

Simulation.
- (U) Program Element 00603231F, Crew System and Personnel

Protection.
- (O) No duplication of effort within the AF or DOD.

(U) Other Anoronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

13. (U) ProJect 2313. Human Resources: Under this project the Air Force
investigates how humans acquire and process information. Insights
gained may enhance human performance in the areas of hearing,
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seeing, perception, attention span, memory, learning, and problem
solving and improve the man-machine interfaces for complex system
such as aircraft. This knowledge may also find application in the
design of smart systems to emulate the human capabilities to
recognize visual scenes, speech and solve problems. Information on
the way humans process information is expected to contribute to
improved criteria and testing techniques for matching personnel
skills with job requirements. This will yield better mission
performance through selection of better qualified personnel to
operate complex systems and a monetary savings in terms of more
efficient training.

(U) FY 1989 Accomplishments:
- (U) Developed a model of sensory-motor learning and control

that will undergo advanced development for robotics.
- (U) A computational model of peripheral auditory function was

developed and comparisons with human listening are underway
to validate its use for speech recognition systems.

(U) FY 1990 Planned Proaram:
- (U) Begin new research initiative on spatial orientation to

find ways to prevent accidents caused by crew
disorientation in high-performance aircraft.

- (U) Continue research on how humans process visual and auditory
information and on cognitive functions.

(U) FT 1991 Planned Proaram:
- (U) Expand research on cognitive maps, which humans use to

navigate through their environment and to track physical
relationships of objects.

- (U) Continue research on how humans process visual and auditory
information in order to develop new sensors and displays
more compatible with human operators.

- (U) begin new research on decision-making under time pressure
in order to develop decision-making strategies and improve
the ability of humans to make correct decisions in
emergency situations.

(U) Work Performed By: The following AF organizations are
conducting research under this project: the A? Human Resources
Laboratory, Brooks APB TX; the Armstrong Aerospace Medical
Research Laboratory, Wright-Patterson AFB OH; and the USAF
School of Aerospace Medicine, Brooks APB TX. The top five
universities or contractors for this project are: Central
Institute for the Deaf, St. Louis NO; New York University, New
York NY; SRI International, Menlo Park CA; Yale University, New
Haven CT; and University of York, Ontario Canada.
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(U) Related Activities:
- (U) Program Element #0602202F, Human Systems Technology.
- (U) Program Element #0603231F, Crew Systems and Personnel

Protection.
- (U) No duplication of effort within the AF or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Azreements: None.

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 10602101F Budget Activity: #1 - Technology Base
PE Title: Geophysics

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
ORT Laboratory Operations

24,115 24,158 23,503 Cont TBD
3054 Infrared Target and Background Signatures

1,967 2,043 2,016 Cont TED
4613 Ionospheric Specification

2,191 2,264 2,234 Cont TED
6670 Atmospheric Science and Technology

1,040 1,196 1,180 Cont TED
7600 Terrestrial Geophysics

604 639 630 Cont TED
7601 Space Effects on Air Force Systems

3,773 4,072 41,432 Cont TED
7659 Aerospace Systems Technology

570 592 584 Cont TED
7670 Optical/Infrared Properties of the Environment

1.833 1 904 1 878 Cont TED
Total 36,093 3tI 3t-l Cont TED

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
develops the groundwork for countering and exploiting effects of the
geophysical environment to improve performance and operations of Air
Force weapon systems. The focus is on better exploitation of the
geophysical environment to yield support to developers and users of
systems such as improved missile guidance, air launch and recovery,
target identification, space vehicle tracking and satellite
surveillance, and communications. The research is extensively
coordinated outside the Air Force--National Oceanic and Atmospheric
Administration, National Aeronautics and Space Administration, Office
of the Deputy Director for Defense Research and Engineering (Research
and Advanced Technology), etc. This ensures the effectiveness of joint
efforts and precludes duplication.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06GL. Laboratory Operations. This project supports and
complements all other projects in this program element and provides
for management, support, and operation of the Geophysics
Laboratory, Hanscom AFB KA and its operations at four locations
stateside. It provides pay and related costs of civilian
services, procurement of supplies and equipment, and contractor
support services for maintenance and modification of facilities.

00217
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0602101F Budget Activity: #1 - Technology Base
PE Title: Geophysics

(U) OTHER APPROPRIATION FUNDS ($ in Thousands):
IFY 1989 FY 1990 FT 1991 Total

- (U) Military Construction Actual Estimate Estimate Program
Funds (PE 0702806F) 0 7 0 5;700

2. (U) Project 3054, Infrared Target and Background Signatures. Infrared
(1K) target and background research responds to the Air Force's
growing reliance on infrared sensors for surveillance, warning, and
guidance. The goal is to characterize the different types of
atmospheric environments that will exist normally as well as those
that may exist during wartime so that IR surveillance systems can
detect targets. Background and target signature data from rockets,
aircraft, balloons, and Shuttle measurement platforms are compared
with theoretical and laboratory data. Results are integrated into
computer models to assist IR systems designers, developers, and
operators to detect targets.

(U) FY 1989 Accomplishments:
- (U) Designed advanced high resolution, environmental IR sensors

for use in enhancing area and electromagnetic spectrum of
surveillance systems for detecting stealthy targets and
other small signal targets in environmental clutter.

- (U) Designed shuttle IR instruments and planned experiments to
expand knowledge of IR environment in space for
establishing design specifications for IR sensors.

(U) FY 1990 Planned Program:
- (U) Begin evalvation of high resolution IR sensor which

exploits a supersensitive photomultiplier in conjunction
with an interferoeter to detect Inw -.sibility targets.

- (U) Continue field measurement program using flying infrared
laboratory for measuring the infrared signatures of
aircraft, backgrounds, and natural and man made objects and
providing calibrated data bases to program offices.

- (U) Measure shuttle infrared glow phenomena as a basis for
understanding glow on space based platforms and methods to
mask the glow to minimize sensor contamination and plat-
form detectability.

(U) FT 1991 Planned Program:
- (U) Conduct rocket experiment to determine optimum strategic

spectral bands for IR earthlimb radiance model needed to
design future missile surveillance systems.

- (U) Complete and transition Ii clutter models for auroral and
atmospheric radiance and their spectral and spatial
characteristics to satellite surveillance system program
offices as basis for advanced surveillance systems.
development.

- (U) Install state-of-the-art focal plane It Camera (640x480) in
flying IR Signature Target Aircraft and validate aircraft

00218
UNCLASSIFIED



UNCLASSIFIED

Program Element: 906021011 Budget Activity: #1 - Technology Base
PE Title: Geophysics

IR spectral signature date based for design of low
observable systems.

(U) Work Performed By: Geophysics Laboratory (GL), Ranscom AFB MA
manages and performs work in this project. Contractors are:
Visidyne, Burlington MA; SSG, Waltham MA; Aerodyne Research,
Billerica MA; Pbotomtrics, Inc., Burlington MA; Spectral
Sciences, Inc., Bedford NA.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element 0603707F, Weather Systems.
- (U) Program Element #0305160F, Defense Meteorological

Satellite Program (DISP).
- (U) There is no unnecessary duplication of effort within the

Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 4643. Ionospheric Specification. Increasingly, Air Force
systems operate In the ionosphere. The performance of
commnications and surveillance systems depend on ionospheric
conditions. This project develops the capability to predict,
mitigate, and exploit the effects of the ionosphere on these
systems. Specific efforts include measuring the effect of
ionospheric conductivity on radio wave propagation, specifying and
predicting polar cap ionospheric irregularities that disturb high
latitude commnication and radars, developing techniques to
predict ionospheric characteristics that affect the performance of
communication and surveillance systems, and developing
Instrumentation and techniques for the Defense Meteorological
Satellite System.

(U) 1T 1989 Accoulishments:
- (U) Developed technique for oblique remote sensing of electron

density profiles critical for frequency management over
data denied areas to support over-the-horizon radars in
detecting targets.

- (U) Identified candidate cheicals for use in reducing free
electrons in space surrounding reentry vehicles which
cause comnications blackout.

- (U) Began transition of ionospheric and neutral density
specification models into Air Weather Service operational
capabilities.

(U) FY 1990 Planned Program:
-(U) Complete effort to chemically reduce ionospheric radio

plasma blackout for vehicles like the National Aerospace
Plane (lisp).
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- (U) Complete theory and feasibility study of artificially
stimulating the ionosphere for comsand, control, and
conmunications enhancement to ensure reliable systems
operation.

(U) FY 1991 Planned Program:
- (U) Field test chemical ionospheric modification techniques

to reduce the cominication blackout conditions that impact
on reentry vehicles such as NASP.

- (U) Complete transition of global Ionospheric Conductivity and
Electron Density model to MAC (Air Weather Service) for use
in the real-time prediction of radio frequency propagation
conditions needed by several Air Force C31 system.

(U) Work performed B : GL, Hanscon APB MA manages and performs
work in ths project. Contractors are: Northwest Research
Assoc, San Diego CA; University of Lowell, Lowell MA;
University of Michigan, Ann Arbor MI; Emmanuel College, Boston
MA; Canadian Comiercial Corp., Ottawa, Canada.

(U) Related Activities:
- (U) Program Element 00601102F, Defense Research Sciences.
- (U) Program Element 10603707F, Weather Systems.
- (U) Program Element #0603402F, Space Test Program.
- (U) Program Element 10305160F, MKSP.
- (U) There is no unnecessary duplication of effort within

the Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

4. (U) Projects 6670. Atmospheric Science & Technology. This project
develops capabilities for measuring, modeling, and predicting
atmospheric properties. Current atmospheric global models can not
provide adequate resolution for many operational missions. A
thrust of this project is to develop higher resolution battlefield
scale models and conduct supporting measurements which will provide
the required detail. These new techniques will help satisfy
requirements for an ever-expanding mission in support of emerging
comamications, surveillance, and target acquisition system
technologies which the atmosphere impacts.

(U) FT 1989 Accomplishmnts:
- (U) Completed the integrated data base management system

including the artificial intelligence framework for the
Advanced Meteorological Processing System (AMPS)
development. The AMPS development will enable cloud
analysis work using available satellite, radar, and
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conventional weather data for next generation operational
forecast systems.

- (U) Complete evaluation of neural net program to forecast both
natural lightning and the potential for Lightning triggered
by missile and shuttle launches for implementation by
launch control offices.

(U) FY 1990 Planned Program:
- (U) Participate in joint Ai/NASA lightning field research

program at Kennedy Space Center to establish safe missile
and Shuttle launch criteria under stressed environmental
conditions.

- (U) begin effort to upgrade Air Weather Service high resolution
cloud prediction model for target and surveillance support.

(U) FY 1991 Planned Program:
- (U) Implesment AMPS demonstration test facility as test

bed for future USAF base weather stations.
- (U) Upgrade single-station forecast system by including

climatological and terrain data to support theater-scale
operations under data sparse conditions.

- (U) Evaluate vertical wind profiler as a tool to monitor
missile wind loading during launch operations.

(U) Work Perfored By: GL, Ranscom AB M& manages and
performs work in this project. Contractors are: AER,
Cambridge M&; CDC, Minneapolis MN; University of
California, La Jolla CA; Science and Technology Corp.,
Hampton VA; The Analytical Sciences Corp., leading EL.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element 0603707F, Weather Systems.
- (U) Program Element #03051607, UKSP.
- (U) There is no unnecessary duplication of effort within the

Air Force or DOD.

(U) Other Appropriation Funds: lot applicable.

(U) International Cooperative Apements: None.

5. (U) Project 7600. Terrestrial Geophysics: This project advances
technology in the areas of the earth's geoetry, notion, gravity,
and seismology to support Air Force strategic eyetems and nuclear
test ban treaty monitoring. Missile launch region and space
gravity models are improved by satellite-to-satellite tracking and
experimental refinement of gravity models. The application of
superconducting technology to inertial instrumentation for
autonomous gravity correction is under study. Seiso-acoustic
techniques are being evaluated for detection and tracking of
loo-flying, stealthy aircraft and missiles.
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(U) FY 1989 Accomplishments:
- (U) Completed design of Superconducting Tensor Gravity

Gradiometer (STGG) for inertial autonomous navigation
applications which will eliminate requirement for
presurveyed gravity fields.

- (U) Evaluated requirements of Peacekeeper Rail Garrison system
for mobile launch gravity references.

- (U) Completed geology model of Soviet nuclear test site.

(U) FY 1990 Planned Program:
- (U) Construct and test conceptual model of Superfluid Helium

Interference Gyroscope (SHIG).

(U) FY 1991 Planned Program:
- (U) Assemble and bench test Superconducting Tensor Gravity

Gradioeter (STG) as the final step before transitioning
results to Wright Research and Development Center.

- (U) Develop techniques for discriminating between quarry
blasts, natural rockbursts, and Soviet low-yield nuclear
tests in order to improve performance in monitoring
compliance with existing threshold test ban treaties.

- (U) Develop techniques for discriminating between quarry
blasts, natural rockbursts, and Soviet low-yield nuclear
tests.

(U) Work Performed By: GL, anscom AFB MA manages and performs
work in this project. Contractors are: University of
Maryland, College Park MD; Boston College, Chestnut Hill MA;
Mayflower Cominications Corp., Wakefield MA; Ohio State
University, Columbus OH.

(U) Related Activities:
- (U) Program Element #0601102F, Defense Research Sciences.
- (U) Program Element 00603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 7601, Space Effects on Air Force Systems. This project
measures, models, and forecasts both the space environment
phenomena resulting from spacecraft interacting with the space
environment phenomena and spacecraft contamination. Technology is
developed to: (1) increase the reliability/survivability and
autonomy of Air Force space systems through the mitigation of
particle, radiation, and contamination effects, (2) quantify/odel
satellite signatures and phenomenology for space object
discrimination, (3) predict space weather for satellite operations,
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C31, and military man-in-space, and (4) exploit the space
environment as a medium for supporting strategic and tactical
military operatlois.

(U) FY 1989 Accomplishments:
- (U) Delivered Space Radiation Effects Satellite sensors to the

spacecraft integrator.
- (U) Developed experimental ground-based reflecting solar

telescope for subcentimeter space debris detection.
- (U) Accomplished critical design review of agnetospheric

specification model including completion of basic
simplifying algorithms.

(U) FY 1990 Planned Program:
- (U) Complete study of high energy particle dynamics and

transition results to space rediation models.
- (U) Transition dynamic agnetospheric specification models to

AFSPACBCOM, MAC, and Air Weather Service.
- (U) Launch Combined Release Radiation Effects Satellite

(CURS).
- (U) Start development of static and dynamic general radiation

models using data gathered from the launched CRES.

(U) FY 1991 Planned Program:r
- (U) Initiate development of space radiation effects

microelectronic package models using particle detector data
from the CRRES as empirical data input. Such models are
needed to cost-effectively design satellite aicroeletronics
that will not be adversely affected by space radiation.

- (U) Deliver satellite contamination code to satellite designers
for use In specifying and reducing contaminants that
degrade satellite optical system components.

- (U) Develop full-spectrum spacecraft phenomenology codes for
remote spacecraft mission assessment by Al Space Comand.

(U) Work Performed By: CL, lanscom APB MA manages and performs
work in this project. The Navel Research Laboratory,
Washington DC also provides support. Contractors are Boston
College, Chestnut L11 MA; Spectral Sciences, Burlington MA;
University of California, Berkeley CA; Massachusetts
Technological Laboratory, Inc., West Newton MA; S-Cubed, La
Jolla CA.

(U) Related Activities:
- (U) Program Element #06011021, Defense Research Sciences.
- (U) Program Element #06034101, Space System Environmental

Interactions Technology.
- (U) Program Element 006034381, Satellite System Survivability.
- (U) Program Element 006037071, Weather Systems.
- (U) Program Element #06034027, Space Test Program.
- (U) Program Element 00102431F, Defense Support Program.
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- (U) Program Element 0305160F, DMSP.
- (U) There is no unnecessary duplication of effort within the

Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

7. (U) Project 7659, Aerospace Systems Technology. This project improves
the usefulness of the spacecraft, balloon, and sounding rocket
payload systems used as experiment carriers by Geophysics
Laboratory and DOD. The only DOD high altitude balloon capability
is contained in this project. The work is focused on applying
modern technology, particularly microelectronics, in developing
experimental sensor platforms and efficient data management
techniques.

(U) FY 1989 Accomplishments:
- (U) Completed timer/locater system for high altitude pathfinder

balloon.

(U) FY 1990 Planned Program:
- (U) Test laser disk recorder in instrument aboard space

Shuttle.
- (U) Complete testing of balloon navigation system for use by

high altitude experiments needing precise balloon tracking.

(U) FY 1991 Planned Program:
- (U) Complete fullacale system for testing attitude control

system after completion of rocket assembly in order to
eliminate malfunctions which are caused during final
assembly.

(U) Work Performed By: CL, Hanscom AFB NA manages and performs
work in this project. Contractors are: Wentworth Institute
of Boston College, Chestnut Hill MA; SIR, Lexington hA.

(U) Related Activities:
- (U) Progr-a Element #0601102F, Defense Research Sciences.
- (U) Program Element #0603410F, Space Systems Environmental

Interactions Technology.
- (U) Program Element #0603707F, Weather Systems.
- (U) Program Element #0603402F, Space Test Program.
- (U) Program Element #0305160F, DKSP.
- (U) There is no unnecessary duplication of effort within

the Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None. 00224
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Program Element: #0602101F Budget Activity: #1 - Technology Base
PR Title: Geophysics

8. (U) Project 7670, Optical/Infrared Properties of the Environment. This
project develops: (1) laser radar technology to measure atmospheric
properties from space, (2) models and tools to predict tbe impact
of the atmospheric environment on DOD electrooptical weapons and
surveillance systems, and (3) models, data bases, and scene
generators of the celestial space background for surveillance and
tracking systems used to find and track space vehicles.

(U) FY 1989 Accomplishments:
- (U) Developed self-sensing algorithms for infrared sensors to

automatically correct for atmospheric limitations on
ranging and imaging for smart weapons.

- (U) Pushed lidar state-of-the-art technology to develop an eye-
safe lidar (laser radar) for wind sensing from space.

- (U) Conducted aerosol backscatter measurements in support of
space-based lidar development.

(U) FY 1990 Planned Program:
- (U) Complete path characterization for atmospheric transmission

at specified sensor wavelengths and input to Tactical
Decision Aids models used for smart weapons.

- (U) Complete global aerosol background measurement studies for
input to the Defense Meteorological Satellite System.

(U) FY 1991 Planned Program:
- (U) Validate atmospheric path characterization models used as

technology insertion to Tactical Decision Aids in order to
improve prediction of atmospheric effects on electroptical
weapon systems performance.

- (U) Assemble aerosol backscatter data base for remote regions
and prepare global aerosol specifications including
definition of sensitivity threshold for designing DWSP
lidar systems for determining worldwide weather conditions.

(U) Work Performed B: GL, lanscom Af Hk manages and performs
work in this project. Contractors are: Visidyne,
Burlington MA; Utah State University, Logan UT; Sparta Inc.,
Laguna Hills CA; Rockwell International, Anaheim CA;
Optlmetrics, Inc., Ann Arbor Mi.

(U) Related Activities
- (U) Program Element #06011027, Defense Research Sciences.
- (U) Program Element #0603707P, Weather Systems.
- (U) Program Element 10603402F, Space Test Program.
- (U) Program Element #0305160F, IMSP.
- (U) There is no unnecessary duplication of effort within the

Air Force or the DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0602102F - Budget Activity: #1 - Technology Base

PE Title: Materials

A. (U) RESOURCES (S in Thousands)

Protect FY 1989 FY 1990 FY 1991 To Total
Number& Actual Estimate Esimt Complete Program

06ML Laboratory Operations
20,089 20,258 20,338 Cont TBD

2417 Thermal Protection Materials and Structures
3,552 3,444 3,728 Cont TBD

2418 Metallic Structural Materials
14,569 14,128 15,289 Coant TBD

2419 Nonmetallic Structural Materials
6,222 6,033 6,529 Cont TBD

2420 Aerospace Propulsion Materials
3,624 3,514 3,803 Cont TBD

2421 Fluids, Lubricants and Elastomeric Materials
2,589 2,511 2,717 Cont TED

2422 Protective Coatings and Materials
3,472 3,367 3,644 Cont TBD

2423 Electromagnetic Windows and Electronic Materials

7 4434 4,799 Coat 2S
TOTAL 58,690 57,689 60,847 Coant TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Program Element contains the entire
Air Force Exploratory Development program in materials and related
technologies. It is the primary source of advanced materials to reduce
life cycle costs and increase performance, supportability, reliability,
and survivability of current and future Air Force systems and support
equipment. It develops new and improved structural and non-structural
materials, the processes for making them, repair techniques, and ele-
ments of a prospective unified computer system/data base that will re-
duce production costs by half. Specific unified system elements in-
clude design-for-producibility, design-for-inspectibility, and in the
future single-step production tooling design. The capability to pre-
dict materials behavior during manufacturing processes must be devel-
oped before the single-step production tooling design module can be
completed. These efforts are necessary because industry funded re-
search and development programs do not totally satisfy Air Force needs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PIANS:

1. (U) Project 06ML. Laboratory Operations: Provides management and opera-
tional support for the Materials Laboratory, Wright-Patterson Air
Force Base OH. Includes pay and benefits for civilian scientists,
engineers and support personnel, travel, transportation, rents, com-
munications, utilities, supplies and equipment, contractor support
services, and salaries, travel, and equipment for laboratory con-
tracting support personnel at the Aeronautical Systems Division.
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Program Element: # Budget Activity: dl - Technology- ase
PE Title: Materials

2. (U) Prolect 2417. Thermal Protection Materials and Structures: Develop-
carbon-carbon composites (CCCs) and constituent fibers/matrix resins
for structural and thermal protection applications in advanced Air
Force aerospace systems and components, which are exposed to intense
operating conditions (oxidizing environments of 2800*-4000"F, high
Mach erosion, high stress levels). Develops processes for making
these materials and coatings to extend operational life.

(U) FY 1989 Accomnlishments:
- (U) Developed CCC construction/processing techniques that in-

crease mechanical properties 50 to 90%.
- (U) Demonstrated CCCs that last 300 hours under cyclical oxidiz-

ing conditions, a 25-40% improvement in performance.
- (U) Increased strength of reentry vehicle antenna windows 50%.

(U) FY 1990 Planned Program:
- (U) Begin developing low cost, thermally stable, structurally

efficient CCCs for spacecraft.
- (U) Transition advanced matrix resins, strengthening mechanisms

for two-dimensional CCCs, and oxidation protection techni-
ques into ongoing manufacturing science effort on CCCs.

(U) FY 1991 Planned Program:
- (U) Continue developing oxidation resistant CCCs for military

gas turbine engines and spacecraft systems.
- (U) Continue developing nondestructive evaluation techniques and

life limiting parameter evaluations for the oxidation resis-
tant CCCs under development.

- (U) Continue developing improved coated carbon fibers to fur-

ther improve high temperature oxidation resistance of CCCs
and begin transitioning improved fiber technologies to the
manufacturing technology program in FY 1992. -k

- (U) Continue developing advanced shrouds, nosetips, and heat
shields for advanced reentry vehicles.

(U) Work Performed By: Major contractors are Textron Inc/AVCO Spe-
cialty Materials, Lowell MA; General Electric, Cincinnati OH;
Nichols Research Corp, Huntsville AL; Aerojet Corp, Sacramento
CA; and 1SNW Inc, San Marcos CA. The Materials Laboratory,
Wright-Patterson AnE OH, manages the work.

(U) Related Activities:
- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other A&Mrouriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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Program Element: 012F Budget Activity: 41 - Technoloav Ease
PE Title: Mtrials

3. (U) Project 2418. Metallic Structural Material&: Develops advanced me-
tallic materials for aerospace structural applications at cryogenic
temperatures to 1800*F (a 600F increase in capability). Also de-
velops processes for making the materials, engineering properties,
repair and advanced nondestructive inspection/evaluation (NDI/E)
technologies, and elements of a prospective unified computer system
and data base that will reduce weapon production costs by half.

(U) FY 1989 Accomlishments:
- (U) Developed an aluminum alloy that retains strength after 1000

hours at 900*F and a generic computer simulation of casting
unidirectionally solidified turbine engine blades to achieve
a reproducible manufacturing process.

- (U) Demonstrated new ultrasonic NDI/E method that images damage
in composites layer by layer.

(U) FY 1990 Planned Program:
- (U) Develop environmental protection coatings for titanium alum-

inide materials.
- (U) Start developing a feature-based design system to enable si-

multaneous design-for-producibility-and-inspectibility.
- (U) Develop nuclear magnetic resonance NDI/E technology for ad-

vanced turbine 'engine materials and continue efforts in
other areas.

(U) FY 1991 Planned Program:
- (U) Continue to develop NDI/E technology for use in the field to

evaluate the quality of adhesive bonds between metal parts.
- (U) Continue developing 900'F aluminum and 1800*F titanium al-

loys and metal matrix composites.
- (U) Continue to develop joining/repair technologies for high

temperature organic matrix composites.
- (U) Complete developing a method to eliminate the casting factor

for titanium castings to reduce the weight of cast parts.

(U) Work Performed By: Major contractors are University of Dayton,
Dayton OH; SYSTRAN Corp. Dayton OH; System Research Laborato-
ries, Dayton OH; United Technologies Corp, West Palm Beach FL;
and Universal Technology Corp, Dayton OH. The Materials Labo-
ratory, Wright-Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element #0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other A&nnroriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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Program Element: j060102F - Budget Activity: 41 - Technology Base
PE Title: Materials

4. (U) Project 2419. Notimetallic StruGtural Materials: Develops advanced
organic matrix composite materials, and the processes for making
them, for use in aerospace structural applications at cryogenic tem-
peratures to 3000F. Emphasis is on increasing strength, stiff-
ness, temperature capability, and durability along with reducing
weight and cost. Includes development of signature reduction mate-
rials, ordered polymer films and molecular composites (composite
materials reinforced with rigid rod molecules).

(U) FY 1989 Acconolishments:
- (U) Developed 350OF thermoplastic matrix materials for carbon

fiber reinforced composites, a 100F increase in capability.
- (U) Developed advanced procedures and computer models to auto-

matically cure thermosetting composites, a new capability.

(U) FY 1990 Planned ProraIM:
- (U) Initiate artificial intelligence approaches to automatically

process thermoplastic composite parts.
- (U) Begin to scale-up preparation of molecular composite precur-

sor materials to 100 pound lots and increase the size and
rate of fabricating molecular composite final forms.

- (U) Complete initial study of nonlinear optical (NLO) films to
identify compositions that have high potential for superior
NLO behavior.

(U) FY 1991 Planned Program:
- (U) Initiate development of advanced processing techniques to

reduce weight and cost of molecular composite materials.
- (U) Begin effort to develop new resin materials and processing

techniques for use in advanced structural composites.
- (U) Define promising chemical processes to make thermally stable

conductive polymers for use as "smart" composite materials.
- (U) Complete development of first generation ultra lightweight

composites which are 40% lighter than current composites.

(U) Work Performed By: The major contractors are University of
Dayton, Dayton OH; System Research Laboratories, Dayton Ohio;
Dow Chemical, Midland MI; General Dynamics Corp, Fort Worth TX;
and McDonnell Douglas Corp, St Louis MO. The Materials Labora-
tory, Wright-Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element f0603112F, Advanced Materials for Weapon

Systems (FY 1990/1991).
- (U) Program Element #0603211F, Aerospace Structures.
- (U) Program Element f0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other Annronriation Funds: Not applicable.

(U) International Coonerativ- Anreements: None.
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Program Element: 0 2 Budget Activity: #1 - Technoloy Base
PE Title: Materials

5. (U) Project 2420. Aerospace Propulsion Materials: Develops new materi-
als and processes for making them to provide lightweight uncooled
turbine engine components for use at extremely high operating tem-
peratures. Supports the DOD/NASA Integrated High Performance Tur-
bine Engine Technology (IHPTET) initiative. Improves engine produ-
cibility, durability, thrust-to-weight capability, life cycle costs,
and fuel tonsumption.

(U) FY 1989 AccomUlishments:
- (U) Developed ultra high temperature ceramic matrix composites

(CMCs) and the techniques to test them at 3000*F and above.
- (U) Completed developing the capability to predict the life of

titanium aluminide composite materials.

(U) FY190 l2 n SAELozru:
- (U) Initiate effort to develop CQCs for use at intermediate tem-

peratures (2000°-3000*F) in the IHPTET program.
- (U) Begin effort to develop protective coatings and/or surface

modifications for titanium aluminide alloys and metal matrix
composites (MHCs) for use in turbine engine components.

(U) FY 1991 Planned Program:
- (U) Develop ultra-high temperature capable CNCs for use in the

IHPTET program and assess their mechanical behavior.
- (U) Begin effort to design titanium aluminide alloys specifical-

ly for use as MMC matrix materials, make MMC evaluation pan-
els from the alloys using various processing techniques, and
measure the mechanical properties under long time exposure
to high temperatures to assure durable IHPTET materials.

- (U) Begin to develop improved intermetallic matrix materials for
IHPTET-usable JOCs that will have a useful balance of room
temperature damage tolerance and high temperature strength.

(U) Work Performed AX: The major contractors are United Technolo-
gies Corp, West Palm Beach FL; Southern Research Institute,
Birmingham AL; Allied Signal Garrett Engine Division, Phoenix
AZ; General Motors Corporation, Indianapolis IN; and General
Electric Company, Cincinnati OH. The Materials Laboratory,
Wright-Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element (PE) #0602203F, Aerospace Propulsion.
. (U) PE #0603112F. Advanced Materials for Weapon Systems (FY

1990/1991).
- (U) PE #0603202F, Aerospace Propulsion Subsystem Integration.
- (U) PE #0603216F. Aerospace Propt ision and Power Technology
- (U) No duplication of effort within the Department of Defense.

(U) Other A&ropriation Funds: Not applicable.

(U) International Cooerative Areements: None.

00230
UNCLASSIFIED



UNCLASSIFIED

Program Element: .J£ Q2F _ Budget Activity: #1 - Technology Base
PE Title: Materials

6. (U) Proect 2421 Fluids. Lubricants- and Elastomeric Materials: Devel-
ops advanced fluids, lubricants. seals, sealants, and fluid contain-
ment systems, together with an understanding of their behavior and
performance, for application to aircraft, spacecraft, and missile
systems. Improves nonfla--ability and low temperature fluidity of
fluids and lubricants.

(U) FY 1989 Accommlishments:
- (U) Demonstrated superiority of synthetic hydrocarbon coolant in

1-1 avionics systems; planned use also yields $947N savings.
- (U) Completed development of 300'F conductive explosion-suppres-

sion foam for aircraft fuel cells (a 1007? increase in capa-
bility) and -65 to 275*F fire resistant hydraulic fluid.

(U) FY 1990 Planned Program:
- (U) Begin to develop 700'F capable liquid lubricant base fluids-

/additives and associated theoretical models for predicting
liquid lubricant behavior and lowering development costs.

- (U) Transition a halocarbon based 350F/8000 psi nonflammable
hydraulic fluid to the product division for use in aircraft.

- (U) Begin effort to improve solid lubricant performance at tem-
peratures up to 1200"F and repeated high temperature use.

(U) FY 1991 Planned Program:
- (U) Develop candidate 700'F engine oils (+300*F in capab' ity.)
- (U) Identify/synthesize candidate 700'1 liquid lubricant seals.
- (U) Begin to develop improved methods to obtain critical thermo-

physical and tribological properties for liquid lubricant
base fluids/additives to improve lubrication behavior pre-
diction capabilities and lower development costs.

- (U) Begin to develop solid lubricants for wide temperature ap-
plication (-60'F to 15007?) and methods for applying these
materials as films, free-flowing powders, and self-lubrica-
ting compacts.

(U) Work Performed B: The major contractors are University of
Dayton, Dayton OH; Ultrasystems, Inc., Irvine CA; Honeywell/Sa-
tellite Systems Division, Phoenix AZ; Signal Research Corp,
Plaines IL: and Foamex Corp, Eddystone PA. The Materials Lab-
oratory, WrLght-Patterson AFP OH, manages the work.

(U) Related Activities:
- (U) Program Element (PE) #0603202F, Aerospace Propulsion Subsys-

tem Integration.
- (U) PE #0603216F, Aerospace Propulsion and Power Technology
- (U) PE #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other Auronriation Fun: Not applicable.

(U) International Coonerative Agremen: None.
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Program Element: 0 Budget Activity: 01 - Techology Base
PE Title: Materials

7. (U) Project 2422. Protective Coatings and Materials: Develops materials
and protective concepts to increase the survivability of aircrews
and vital components of aircraft, missile and space systems in natu-
ral and threat environments.

(U) FY 1989 Accomplishments:
- (U) Demonstrated the first three-line analog rugate filter for

protecting aircrew eyes against laser threats.
- (U) Developed advanced thermal flash protective camouflage

coatings for aerospace systems.
- (U) Flight tested new signature control aircraft coating.

(U) FY 1990 Planned Program:
- (U) Begin to synthesize/characterize bio-organic materials for

prototype devices to protect against agile laser threats.
- (U) Complete development of multi-threat survivable spacecraft

coatings and multi-layer insulation blanket materials.
- (U) Transition multiline narrow band rejection laser hardening

filter materials to component validation programs.

(U) FY 1991 Planned Program:
- (U) Begin developing bio-organic synthesis techniques to apply

optical filters on large area optics.
- (U) Bring unique materials optical properties measurements faci-

lity to full operational status.
- (U) Start making prototype devices using bio-organic materials

developed in FY 1990 to protett against agile laser threats.
- (U) Begin effort to identify and evaluate advanced laser protec-

tion concepts, materials, and device constructs for next
generation protection of optical components, sensors, and
aircrews in response to the evolving laser threat.

(U) Work Performed By: The major contractors are Science Applica-
tions International Corp. Dayton OH; Rockwell International
Corp, Thousand Oaks CA; TRW, Inc., Redondo Beach CA; Celanese
Corp, Summit NJ; and Honeywell, Inc., Minneapolis MN. The Ma-
terials Laboratory, Wright-Patterson AFB OH, manages the work.

(U) Related Activities:
- (U) Program Element (PE) #0603112F, Advanced Materials for Wea-

pon Systems (FY 1990/1991).
- (U) PE #0603202F, Aerospace Propulsion Subsystem Integration.
- (U) PE f0603211F, Aerospace Structures.
- (U) PE #0603216F, Aerospace Propulsion and Power Technology
- (U) Program Element #0706011F, Industrial Base Program
- (U) No duplication of effort within the Department of Defense.

(U) Other Annronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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Pr3gram Element: 0 Budget Activity: 4l - Technologx Base
PE Title: Materia

8. (U) Project 2423. Electromagnetic Windows and Electronic Materials: De-
velops materials for optical, electromagnetic, and electronic sub-
systems for aircraft, missile and space systems. Also develops mat-
erials processing techniques and solder/packaging technologies.

(U) FY 1989 Accomnisabmnta:
- (U) Grew state-of-the-art high temperature superconducting films

for making advanced infrared detectors and microelectronics.
- (U) Demonstrated production rate fabric~tion of wafers by metal-

organic chemical vapor deposition techniques for use in mak-
ing advanced monolithic microwave integrated circuits.

(U) FY 1990 Planned ProgrMa:
- (U) Complete initial development of electronic packaging materi-

als to remove more heat from high density electronic parts.
- (U) Conduct assessment and initiate efforts to develop/exploit

hard coatings for infrared window and dome applications.
- (U) Initiate efforts to develop lattice matched substrates (at

the atomic level) and processing techniques for makl~g ad-
vanced microwave, microelectronic, and photonc devices.

(U) FY 1991 Planned ProeZam:
- (U) Complete feasibility demonstration of photo assisted and me-

tal-organic molecular beam epitaxial processing techniques
for producing infrared detectors and microwave devices.

- (U) Continue developing and evaluating one of three materials
completed in mid FY 1991 for making tunable/agile lasers.

- (U) Initiate effort to optimize superlattLce infrared detectors.
- (U) Begin effort to develop techniques and models for growing

phosphorus containing electronic device materials to enable
a new generation of devices that operate at higher frequen-
cies with more power or lower noise than currently possible.

(U) Work Performed AX: The major contractors are University of
Dayton, Dayton OH; Canadian Comercial Corp, Ottawa, Ontario
Canada; Westinghouse, Pittsburgh PA; Santa Barbara Research
Center, Goleta CA, and Rockwell International, Thousand Oaks
CA. The Materials Laboratory, Wright-Patterson AFB OH, manages
this work.

(U) Related Activities:
- (U) Program Element #0602204F, Aerospace Avionics.
- (U) Program Element #0708011F, Industrial Base Program
- (U) No duplication of effort within the Department of Defense.

(U) Other Anorooriation FZmdA: Not applicable.

(U) International GooratL AggaQzDt: A new FTY 1990 contrac-
tual effort (two years, $350 thousand) will be performed coop-
eratively with Canada under the Canada-US Defense Cost Sharing
Program. Costs will be shared equally by the two countries.
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Program Element: #0602201F Budget Activity: l - Technology Base
Title: Aerosoace Flight Dynamics

A. (U) RESOURCES (S in Thousands)

FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Complete Program

06FF Laboratory Operations
34,564 35,084 35,613 Cont TBD

2401 Structures and Dynamics
9,603 8,323 8,576 Cont TBD

2402 Vehicle Equipment 5,658 4,624 4,765 Cont TBD
2403 Flight Control 8,170 6,782 6,988 Cont TED
2404 Aeromechanics 7,732 6,474 6,671 Cont TBD
3038 Technology Integration and Assessment552 4,624 4oot7T5
TOTAL 71,479 65,911 67,378 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
provides the flight vehicle technologies to improve current aerospace
vehicles and to design and develop future aerospace vehicles such as
aircraft, missiles, and spacecraft. This program includes the technical
areas of structures, aerodynamics, performance analysis, vehicle
dynamics, environmental control, mechanical subsystems, survivability,
vulnerability, and technology assessment.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 06FF. Laboratory Operations: This project provides for the
management and support of the Flight Dynamics Laboratory and the
Cockpit Integration Directorate, Wright-Patterson AFB, OH. It
includes pay and benefits for civilian personnel; travel, rents, and
utilities costs; and procurement of supplies and support services.
This project supports and compliments all the other projects in this
program element and other Flight Dynamics Laboratory program elements.

2. (U) Project 2401. Structures and Dynamics: This project creates more
supportable and survivable aerospace structures, investigates new
structural concepts, and exploits new materials and processes to
increase the structural integrity and performance of aerospace
vehicles while minimizing weight and cost. This effort also sustains
the Air Force in-house technology base of structural analysis, design,
and test methods.

(U) FY 1989 Accomlishments:
- (U) Performed zero-gravity flight test in a KC-135 on 6 meter

space trusses that incorporate integral damping to increase
pointing and tracking accuracy.

- (U) Developed methods for predicting the structural life of flight
vehicles simultaneously subjected to load and temperature
profiles.
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- (U) Completed flight test of integrally damped structure which
reduced structural noise and vibration in aircraft aft
equipment bays.

- (U) Evaluated the structural benefits of integrating aircraft
antennas, sensors, preprocessors, and electrical control
cables in the aircraft skin.

(U) FY 1990 Planned Program:
- (U) Test 12 meter space structural truss with active and passive

damping techniques to increase pointing and tracking aceuracy.
- (U) Demonstrate improvements in the performance, reliability, and

maintainability of aerospace structures through design trade
studies, advanced structural concepts and new manufacturing
technologies.

- (U) Complete survivability and vulnerability analysis of laser
effects on aircraft structure.

- (U) Activate a facility for testing structural components under
structural load at extreme temperatures, cryogenic to hot.
Modular graphite heaters previously developed by this project
will be used to test large carbon-carbon structures to 4000*F.

- (U) Develop techniques for assessing the structural risks
associated with aging of Air Force aircraft.

(U) FY 1991 Planned Program:
- (U) Identify new structural concepts, emerging materials, and

innovative manufacturing processes to provide a new generation
of aircraft structures offering weight savings as high as 50Z
over current structures.

- (U) Develop and demonstrate mechanical and electrical inspection
and repair concepts of critical composite structures to
increase the supportability of tactical aircraft.

- (U) Demonstrate thrigh a full scale F-15 fatigue test the
viability of new aircraft fuel tank sealing concepts.

- (U) Develop high temperature, high acoustic level test methods for
hypersonic vehicles to verify structural component life and
capability in a hypersonic environment.

- (U) Develop and demonstrate the integration of avionics hardware
into load-bearing airframe structure to reduce weight and
volume and increase reliability and maintainability.

(U) Work Performed By: This project is managed by the Flight Dynamic
Laboratory, Wright-Patterson AFB OH. The top five contractors
are: General Dynamics, Ft Worth TX; LTV Aerospace, Dallas TX;
Northrop Corp. Hawthorne CA; Martin Marietta Corp, Denver CO; and
Boeing Military Airplane Co, Wichita KS.

(U) Related Activities:
- (U) PE 0601101F, In-house Laboratory Independent Research.
- (U) PE 0601102F, Defense Research Sciences.
- (U) PE 0602102F, Materials.
- (U) FE 0602234F, Aerospace Avionics.
- (U) PE 0603205F, Flight Vehicle Technology.
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- (U) PE 0603211F, Aerospace Structures.
- (U) PE 0603224C, Survivability, Lethality, and Key Technologies.
- (U) PE 0603269F, National Aerospace Plane.
- (U) PE 0605502F, Small Business Innofative Research.
- (U) PE 0708026F, Product Reliability and Maintainability (PRAM).
- (U) No duplication occurs within the Air Force or the DoD.

(U) Other Annrooriation Funds: Not Applicable.

(U) International Cooperative Aareements: None.

3. (U) Project 2402. Vehicle Eguipment: This project reduces the life cycle
cost of subsystems and equipment, increases the probability of crew
member and flight vehicle survival, and improves operational flight
vehicle capabilities.

(U) FY 1989 Accomolishments:
- (U) Developed a prototype 350 mph tire forhypersonic aerospace

vehicle applications.
- (U) Completed ground tests which verified the predicted 10% fuel

savings potential of a closed vapor cycle environmental control
system (ECS) for aircraft. Integrated closed loop ECS systems
will also reduce maintenance requirements over current open
loop systems.

(U) FY 1990 Planned Program:
- (U) Devise and evaluate concepts for loading and unloading of cargo

from tactical transport aircraft without ground support
equipment.

- (U) Develop a core computer program for the reliability assessment
of electronics and avionics subsystems at the preliminary and
critical design stages of the acquisition process. This will
allow reduced life cycle costs and increased reliability of
future aircraft electronics and avionics.

(U) FY 1991 Planned Program:
- (U) Fabricate a full-scale injection molded frameless canopy and

initiate testing. The high cost and short service life of the
present canopy make it a primary driver of the cost of
ownership of the F-16. Injection molding has the potential to
reduce the cost of a new F-16 canopy from $30,000 to less than
$3,000 while doubling the current 18-month service life.

- (U) Investigate concepts for propulsion and flight control systems
of an advanced crew escape capsule.

- (U) Design, fabricate, and test survivable tires that allow

aircraft to operate from rough, soft, and debris covered
surfaces. Evaluate enhancement of aircraft readiness.

(U) Work Performed BX: This project is managed by the Flight Dynamics
Laboratory, Wright-Patterson AFB OR. The top five contractors are
Garrett Corp, Torrance CA; Canadian Comercial Corp, Ottawa,
Ontario CN; General Dynamics, Ft Worth TX; Boeing Co, Seattle WA;
McDonnell Douglas Corp, St Louis NO.
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(U) Related Activities:
- (U) PE 0601101F, In-house Laboratory Independent Research.
- (U) PE 0602202F, Human Systems Technology.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603220C, Strategic Defense Initiative.
- (U) PE 0603231F, Crew Systems Technology.
- (U) PE 0603244F, Aircraft Non-Nuclear Survivability.
- (U) PE 0604212F, Aircraft Equipment Development.
- (U) PE 0604609F, Reliability and Maintainability Technology

Insertion Program (RAKTIP).
- (U) PE 0605502F, Small Business Innovative Research.
- (U) PE 0605804D, Test and Evaluation.
- (U) OSD Joint Technical Coordinating Group on Aircraft

Survivability.
- (U) No duplication occurs within the Air Force or DoD.

(U) Other AnMronriation Funds: Not applicable.

(U) International Coonerative Agreements: A Joint USAF/Canadian
government project agreement to develop an integrated closed-loop
ECS was signed in 1983. Funding is split 50/50.

4. (U) Project 2403. Flight Control: This project develops the control
technology that: a. enables the pilot to get the maximum performance
from his aircraft under all flight conditions and gives him a
competitive edge in combat; b. provides robustness and survivability in
the event of combat damage; and c. integrates flight, vehicle
management, and cockpit information for maximum pilot situational
awareness and combined effectiveness.

(U) FY 1989 Accomolishments:
- (U) Direct drive actuator valves developed in-house by this project

transitioned to the F-15E. These valves make performance
improvements possible while lowering costs and improving
reliability because of their simplicity.

- (U) Designed and fabricated a low cost integrated actuator package
for transport aircraft.

- (U) Improved the speed and reliability of Ada compilers to meet
digital flight control requirements and provide cost effective
yet fault tolerant code. Flight demonstrated on an unmanned
research vehicle.

- (U) Completed Heads-Up Display symbology experiments and flight
tests that will reduce pilot disorientation.

(U) FY 1990 Planned Program:
- (U) Upgrade in-house simulation capability for the air combat

enviro ment Incorporating up to six pilots and ten aircraft.
- (U) Ground test the low cost integrated actuator package for

transport aircraft fabricated in FY89.
- (U) Initiate studies of assault transport cockpit requirements for

operation in high density threat environments.
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- (U) Perform free-flight tests of nose vortex control devices that
increase fighter aircraft agility at high angles-of-attack.

- (U) Complete design studies for a passive autonomous landing
guidance demonstration that will allow aircraft to land in
weather with no emanations from the ground or the aircraft.

(U) FY 1991 Planned Program:
- (U) Develop enhanced pilot decision aiding controls and displays

for DARPA/USAF Pilot's Associate program developed in FY89.
- (U) Complete requirements study on the impact of Ada implementation

on flight control hardware. Flight test the Ada programmed
fault tolerant flight control system on an A-7 test aircraft.

- (U) Conduct the first ever computer demonstrations of agile
aircraft robust control. Robust control will increase the
flight envelope of aircraft while reducing the time and cost of
testing an aircraft prior to operational deployment.

(U) Work Performed By: The project is managed by the Flight Dynamics
Laboratory and the Cockpit Integration Directorate, Wright-
Patterson AFB OH. The top five contractors are CALSPAN Corp,
Buffalo NY; Honeywell Inc, Minneapolis MN; Dynamic Controls, Inc.,
Dayton OH; General Electric Co, Schenectedy NY; and Lockheed Corp,
Burbank CA.

(U) Related Activities:
- (U) PE 0601101F, In-house Laboratory Independent Research.
- (U) PE 0601102F, Defense Research Sciences.
- (U) PE 0602202F, Human Systems Technology.
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0602301E, DARPA.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603231F, Crew Systems Technology.
- (U) PE 0603245F, Advanced Flight Technology Integration.
- (U) PE 0603269F, National Aerospace Plane.
- (U) PE 0604237F, Variable Stability In-Flight Simulator Test

Aircraft.
- (U) PE 0605502F, Small Business Innovative Research.
- (U) No duplication occurs within the Air Force and the DoD.

(U) Other Anronriation Funds: Not applicable.

(U) International Cooperative Afreements: None.

5. (U) Prolect 2404. Aeromechanics: This project develops aeromechanics (i.e.
airflow-vehicle interactions) technology to obtain improved mission
capability, increased survivability, and reduced cost of aircraft,
missiles and space vehicles. This project is also the primary
developer of Computation Fluid Dynamics (CFD), a DoD Critical
Technology.
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UNCLASSIFIED



UNCLASSIFIED
Program Element: 0 Budget Activity: 41 - Technology Base
Title: Aerospace Flight Dynamics

(U) FY 1989 Accom2lishments:
- (U) Transitioned to the NASP program a laser velocimetry method,

developed in-house, for simultaneous measurements in wind
turnels tests.

- (U) Validated high performance supersonic low observable fighter
inlets for highly integrated aircraft designs.

- (U) Defined, analyzed, and tested a survivable, low observable,
aero-configured missile with a 115% range improvement.

- (U) Demonstrated in a wind tunnel pneumatic vortex flow control for
maneuvering enhancement.

(U) FY 1990 Planned Program:
- (U) Validate Computational Fluid Dynamics (CFD) methods for flight

regimes where real gas effects are important for performance
predictions of hypersonic vehicles.

- (U) Develop a CFD method that can accurately model the non-linear
flow characteristics that alter the behavior and flight
capability of aircraft at high angles-of-attack or in very
rapid maneuvers. This will increase the agility and combat
effectiveness of current and future advanced fighters.

- (U) Develop a rapid (days vice months) method to accurately predict
supersonic and hypersonic boundary layer transition and confirm
the method through selected in-house experiments. This will
permit a reduction in the thermal protection system weight for
hypersonic vehicles, thereby Increasing performance.

(U) FY 1991 Planned Program:
- (U) Develop and validate a rapid (days vice months) prediction

method that provides an accurate aerodynamic analysis of
supersonic and hypersonic missiles that fly at high angles-of-
attack.

- (U) Develop methods to permit rapid (days vice months) aerothero-
dynamic evaluation of hypersonic vehicles.

- (U) Formulate a three dimensional Navier-Stokes CFD code to
evaluate airframe propulsion integration for hypersonic air
vehicles.

(U) Work Performed By: The project is managed by the Flight Dynamics
Laboratory, Wright-Patterson AFl OH. The top five contractors are
McDonnell Douglas Corp, St Louis NO; Boeing Corp, Seattle WA;
Lockheed Corp, Burbank CA; General Dynamics, Ft Worth TX; and
Grumman Aerospace, Bethpage NY.

(U) Related Activities:
- (U) FE 0601101F, In-house Laboratory Independent Research.
- (U) PE 0601102F, Defense Research Sciences.
- (U) PE 0603202F, Aerospace Propulsion Subsystem Integration.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603245F. Advanced Flight Technology Integration.
- (U) PE 0603269F, National Aerospace Plane.
- (U) PE 0605502F, Small Business Innovative Research.
- (U) No duplication occurs within the Air Force DoD.
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(U) Other ARprooriation Funds: Not applicable.

(U) International Coonerative Agreements: None.

6. (U) Project 3038. Technologrv Integration and Assessment: This project
performs advanced technology assessment and vehicle concept synthesis
to identify future military options available with new technologies.
Analysis of concepts, requirements, and technology tradeoffs yields
advanced design concepts and technology application opportunities.

(U) FY 1989 AccomRlishments:
- (U) Identified requirements and concepts for a future lightweight,

low cost fighter aircraft.
- (U) Defined specific concepts for a Special Operations Forces (SOF)

aircraft and conducted trade-off studies to determine mission
effectiveness.

(U) FY 1990 Planned Program:
- (U) Develop software to incorporate advanced inlet and exhaust

nozzle designs into current laboratory concept studies.
- (U) Identify operational opportunities suitable for application of

unmanned air vehicles to determine design concepts, exploitable
technologies, and technology effectiveness.

(U) FY 1991 Planned Program:
- (U) Project scenarios, threats, and weapon inventories of a post-

2000 long range precision attack mission in order to identify
technologies and system concepts required for this mission.

- (U) Refine SOF concepts previously defined into preliminary designs
and quantify their required technologies so that assessments of
technology maturity can be made.

(U) Work Performed By: This project is managed by the Flight Dynamics
Laboratory, Wright-Patterson AFB OH. The top five contractors are
Midwest Systems Research Inc, Dayton OH; McDonnell Douglas Corp,
St Louis MO; North Carolina A&T Univ, Greensboro NC; Astronics
Research Engineering, Sunneyvale CA; TAU Corp, Los Gatos CA.

(U) Related Activities:
- (U) PE 0602102F, Materials.
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603211F, Aerospace Structures and Materials.
- (U) No duplication occurs within the Air Force DoD.

(U) Other ADronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 062202F Budget Activity: 1-Technology Base
FE Title: Human Systems Technolofv

A. (U) RESOURCES (S in Thousands)
Project

Number FY 1989 FY 1990 FY 1991 To Total
Tit Actual Estimate Estimat Comlete ra

06MD Human Systems Division Laboratory Operations
28,214 26,797 28,176 Cont TBD

2729 Nuclear, Biological and Chemical (NBC) Defense
2,646 2,450 2,565 Cont TBD

6302 Occupational & Environmental Toxic Hazards in AF Operations
4,246 2,650 2,715 Cont TBD

6770 Biotechnology Studies in Advanced Systems
776 381 1,050 Cont TBD

6893 Manned Weapon Systems Effectiveness
1,417 1,200 1,243 Cont TBD

7184 Man-Machine Integration Technology
5,855 6,450 6,306 Coant TBD

7231 Safety & Aircrew Effectiveness in Mechanical Force Environments
2,807 2,700 2,762 Cont TBD

7755 Aerospace Medicine
681 800 770 Cont TBD

7757 Radiation Hazards in Aerospace Operations
4,303 3,660 3,702 Cont TBD

7930 Advanced Crew Technology
1L880 1.840 3Cont T0

Total 52,825 48,928 51,142 Coant TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
focuses on human aspects of the man interface with weapons systems.
The four key thrusts are: (1) improve the performance of the human
component of weapon system operations by refining crew selection, crew
protection, and man-machine integration; (2) improve safety and protect
Air Force personnel from radiation, chemical, and mechanical forces;
(3) use our understanding of human factors to invent threats and
countermeasures effective against enemy weapon system operators; and
(4) develop defense measures for air base operations, casualty care
evacuation, and personal protective equipment. Coordination is done
through the Tri-service Aeromedical Research Panel, the DoD Human
Factors Engineering Technical Advisory Group, and the Armed Services
Biomedical Research Evaluation and Management (ASBREK) Program. In
addition, USAF positions have been established with the US Army Medical
Research and Development Command, Ft Detrick, MD; the Naval Medical
Research Institute, Bethesda, MD; and NASA, Langley, VA. Data Exchange
Agreements (DEAs) on testing of air and ground crew equipment are used
to facilitate international cooperation.
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C. (U) PROGRAM ACCOMPLISHHENTS AND PLANS:

1. (U) Project: 06MD. Human Systems Division Laboratory Onerations: This
project supports and complements all other projects in this program
element and provides for management, support and operation of the
USAF Human Systems Division (HSD). It provides for the pay and
related costs of civilian physicians, scientists, engineers, and
support personnel; travel, transportation of equipment, rents,
communications, utilities, laboratory supplies, unique equipment,
and other related costs needed to conduct human systems technology
research and exploratory development. It also funds salary, travel
and equipment for HSD personnel located at Wright-Patterson AFB, OH.

2. (U) Project 2729. Nuclear. Biological & Chemical (NBC) Defense: This
project provides the technology to address Air Force unique
requirements to ensure continued air operations and aeromedical care
in an NBC attack. Goals are to address Air Force unique needs in
the functional areas: individual/collective protection; detection,
identification and warning; contamination control; medical
operations; operations analysis for NBC defense; and aircrew
performance effects of NBC pretreatment or treatment drugs (in
conjunction with NBC agent exposure). It is coordinated with the
Army, the lead agency for NBC defense, via the Joint Service
Agreement on Chemical Warfare (CW) Defense and the ASBREM.

(U) FY 1989 Accomplishments:
- (U) Developed a concept for firefighters and explosive ordnance

disposal personnel to enter and exit collective shelters,
saving $120K per shelter in renovation costs.

- (U) Developed NATO-approved chemical attack challenge standards
for air bases, leading to equipment design criteria with
less adverse impact on performance.

- (U) Tested effects of the drug Diazepam against the nerve agent
soman, to significantly improved protection against this agent.

(U) FY 1990 Planned Program:
- (U) Research the impact on sortie generation of CW ensemble

heat stress by developing estimates of thermal casualties
through modeling sensitivity analyses.

- (U) Determine which available CW detectors can best provide
information on the status of agent exposure level for
aircrew.

- (U) Determine impact of climate on CW vulnerability as it
effects a Southwest Asia scenario.

(U) FY 1991 Planned Program:
(U) Develop NATO Standardization Agreement on cockpit (F-15 and

F16) thermal stress to provide guidance on the effects of
aircrew heat stress on sortie generation.
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Program Element: 40602202 Budget Activity: 41 - Technology Base
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- (U) Develop methods to judge the impact of new chemical agents
for better future equipment design criteria.

- (U) Test drugs for protecting human brain regions against nerve
agents.

(U) Work Performed By: Managed by the United States Air Force
School of Aerospace Medicine (USAFSAM), and the Harry G.
Armstrong Aerospace Medical Research Laboratory (AAMRL).
Contractors are Jaycor, San Diego, CA; Systems Research
Laboratory, Dayton, OH; Krug International, Dayton, OH; Rothe
Development Inc, San Antonio, TX; and Transducer Research Inc,
Napierville, IL.

(U) Related Activities:
- (U) Army is DoD lead for chemical/biological warfare (CBW)

defense; this project addresses USAF unique requirements.
- (U) Program Element (PE) #0602205F, Training/Simulation Tech.
. (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE 0604706F, Life Support Systems.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) PE #0702986F, Clothing Development.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other ARnrovriation Funds: Not applicable.

(U) International Cooperative Agreements: See para B.

3. (U) Project 6302. OccuRational and Environmental Toxic Hazards in Air
Force Onerations: This project has the Air Force responsibility
for the toxicological assessment of Air Force materials and
processes. Assessment of human tolerance levels for Air Force
chemicals, fuels and materials is required to establish exposure
criteria for engineering design of new systems as well as to
perform trade-off analyses between weapon systems performance and
occupational health and environmental support requirements.

(U) FY 1989 Accomnlishments:
- (U) Expanded the development of mathematical predictors of

human toxicity from hazardous compounds resulting in
improved estimate of safe levels of exposure to toxic
substances.

- (U) Assessed liver toxicity from new noncombustible hydraulic
fluid intended for ATF use.

(U) FY 1990 Planned Prouram:
(U) Develop a model based upon physiological principles to

assess the risk of illness such as cancer associated with
exposure to hazardous materials.
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- (U) Improve methodology for assessing the hazards of AF
chemicals by using in vitro alternatives such as cell
cultures.

(U) FY 1991 Planned Program:
- (U) Evaluate potential toxicological hazards of materials being

considered as replacements for halons (fire suppression).
- (U) Develop improved methods to estimate risk when several

routes of exposure are possible.
- (U) Improve risk assessment methodology for exposure to

mixtures of chemicals.

(U) Work Performed By: Managed by AAHRL. The contractors are NSI
Technology Services Corporation, Research Triangle Park, NC;
Fred Hutchinson Cancer Research Center, Seattle, WA; ICF Inc,
Fairfax, VA; Technolube Products Co, Los Angeles, CA;
Operational Technologies Corp, San Antonio, TX.

(U) Related Activities:
- (U) PE #0602720A, Environmental Quality Technology.
- (U) PE #0602777A, Systems Health Hazard Prevention Technology.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other Apnronriation Funds: Not applicable.

(U) International Cooperative Afreements: See para B.

4. (U) Proiect 6770. Biotechnology Studies in Advanced Systems: This
project provides scientific and technical support from national
scientific and technical organizations, committees and tri-service
groups to provide advice to in-hou scientists supported by this
program element, thereby ensuring high quality, meaningful,
coordinated, exploratory development efforts. This includes: (1)
support to coordinating agencies and national and international
resources for compiling and disseminating information on laboratory
animals; (2) the National Academy of Sciences and (3) advisory
groups for tri-service coordination and review of programs and
semiannual reporting to the Office of the Under Secretary of
Defense for Research and Engineering on tri-service research,
development and applications of human factors.

(U) FY 1989 AccomRlt qje=:
- (U) Established wot'ing groups to evaluate technologies for

wrap-around visual displays and visual enhancement for
advanced aerospace systems functions.

- (U) Continued support of other technical advisory groups such
as DOD Human Factors Engineering Technical Advisory Group.
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(U) FY 1990 Planned Program:
- (U) Enhance the tri-service coordination of CBW defense

programs to address the rapidly evolving threat of CBW in
coordination with those programs of the other services.

(U) FY 1991 Planned Program:
- (U) Establish study group on high power microwaves (HPM).
- (U) Enhance the postdoctoral program to include positions in

visual sciences and human physiology.
- (U) Study applications of artificial intelligence for training,

voice communications and radiofrequency bioeffects.
- (U) Institute an HSD Research Fellows program.

(U) Work Performed By: Managed by USAFSAM and AAMRL.

(U) Related Activities: No unnecessary duplication of effort
within USAF or DOD.

(U) Other Aonrooriation Funds: Not applicable.

(U) International Cooperative Agreements: See para B.

5. (U) Prolect 6893. Manned Weapon Systems Effectiveness: This project
develops mission effective techniques to deceive the operators of
enemy air-to-ground and ground-to-air systems. Visual camouflage,
optical countermeasures and techniques to defeat infrared and radar
sensors are developed, simulated in the laboratory, and field
tested. A variety of studies of human perception are performed.
Measurement of enemy anti-aircraft operator performance is
accomplished with simulation and flight test. Countermeasures are
developed and delivered to Tactical Air Command, and USAF Europe.

(U) FY 1989 Accomplishments:
(U) Developed a special telescope to determine human pointing,

tracking and visual performance in space.

(U) FY 1990 Planned Program:
(U) Determine the effectiveness of optical countermeasures

associated vith F-15 and F-16 decoy flight tests.

- (U) Assess the threat from manned enemy systems to aircraft
penetrating air base defenses.

(U) FY 1991 Planned Profram:
- (U) Assess methodology to deceive infrared sensors and high

resolution detection techniques of new radar systems.
- (U) Test man's capability to perform operationally-oriented

visual tasks while on orbit.
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(U) Work Performed By: Managed by AAMRL. The contractors are
Charles River Analytics, Inc., Cambridge, MA and Alphatech,
Inc, Burlington, MA.

(U) Related Activities:
- (U) PE #0602205F, Training/Simulation Technology.
- (U) PE #0603227F, Advanced Simulator Technology.
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0602702F. Command, Control, Communications.
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Flight Vehicle Technology.
- (U) PE #0603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other Annronriation Funds: Not Applicable.

(U) International Cooperative Agreements: See para B.

6. (U) Prolect 7184. Man-Machine Intefration Technology: This project
develops procedures and technologies to optimize the interface
between Air Force personnel and the weapon systems they operate.
Information about the characteristics of human operators is
gathered and analyzed to provide design data for system control and
display development. Methods for simulating man's interface to
machines are developed to measure the changes in weapon
effectiveness as a result of changes in man-machine coupling.

(U) FY 1989 Accomlishments:
- (U) Completed an image-generating terminal for simulating

air-to-air combat in a 3-dimensional viewing field.
- (U) Completed brassboard helmet-mounted display with wide

field-of-view.

(U) FY 1990 Planned Progxram:
- (U) Design the display requirements for the first ejection-

compatible tactical night vision system to improve night
combat effectivess.

- (U) Evaluate design of a strategic crew station intended to
enhance information displays to crew members during combat.

(U) FY 1991 Planned Program:
- (U) Specify design for the second generation of the Super

Cockpit initiative, including 3-dimensional imaging and
vision and voice-actuated systems.

- (U) Develop a miniaturized helmet-mounted cathode ray tube
display with full color imaging.

- (U) Produce a model of the human interface to various display
system to assess criteria such as speed of comprehension
and time to target recognition.
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(U) Work Performed By: Managed by AAMRL. The major contractors
are Logicon, Torance, CA; U. of Dayton, Dayton, OH; Science
Applications International Corp, San Diego, CA; Macaulay-Brown
Inc, Dayton, OH; and Search Technology, Inc. Norcross, GA.

(U) Related Activities:
- (U) PE f0602205F, Training/Simulation Technology.
- (U) PE #0603227F, Advanced Simulator Technology.
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE f0602204F, Aerospace Avionics.
- (U) PE #0602702F, Command, Control, Commnications.
- (U) PR #0602201F, Aerompace Flight Dynamics.
- (U) PE f0603205F, Flight Vehicle Technology.
- (U) PE #0603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other Aopronriation Funds: Not applicable.

(U) International Coonerative Agreements: See para B.

7. (U) Project 7231. Safety and Aircrew Effectiveness in Mechanical
Force Environments: This project determines human response to
various mechanical forces including noise, impact, vibration,
and hostile fire. This information is then used to develop
safe, effective escape/ejection systems, acceleration
protection equipment restraint devices for aircrews, and to
reduce vulnerability of the crew station. This project also
develops data for operator-centered communications, jamming,
and noise exposure criteria, as well as concepts for operator
control of robotic systems using telepresence techniques.

(U) FY 1989 Accomolishments:
- (U) Transitioned active noise reduction (ANR) earphone

technology for improved noise protection and communication
effectiveness.

- (U) Selected separable forebody concept for development as
preferred hypersonic escape system providing safe escape
throughout a transatmospheric flight envelope.

- (U) Transferred anti-C valve technology for high-onset
acceleration to industry through Stevenson-Vydler Act.

(U) FY 1990 Planned Program:
- (U) Develop cost-effective manikins for aircrew injury

assessment.
- (U) Initiate crew station live fire testing to assess and

reduce aircrew vulnerability.

(U) FY 1991 Planned Program:
(U) Develop countermeasures against voice comunication for

deception and jamming of enemy command and control systems.
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- (U) Complete a mathematical model of noise levels from the
takeoff ground roll profile of current inventory aircraft
to reduce environmental/community impact of Air Force
operations.

- (U) Develop a draft hypersonic escape system design
specification to assure safe escape throughout the flight
envelope of a NASP or NASP-derived vehicle.

(U) Work Performed By: Managed by AAHRL. The major contractors
are Systems Research Lab., Inc., Dayton, OH; Dyncorp, McLean,
VA; Hyle Lab., El Segundo, CA; U. of Dayton Research Inst.,
Dayton, OH; and Indiana U. Foundation, Bloomington, IN.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604706F, Life Support System.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0602702F, Command, Control, Communications.
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Flight Vehicle Technology.
- (U) PE f0603245F,-Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other ADDroDriation Funds: Not applicable.

(U) International Cooperative Agreements: See para B.

8. (U) Project 7755. Aerosgace MedLcine: The objectives of this
project are to: (1) conduct research on medical conditions
affecting aircrev selection and retention; (2) investigate
methods of early disease detection, and determine the impact of
disease on aircrew performance; and (3) examine therapeutic
drug effects on flight safety.

(U) FY 1989 Accounlisments:
- (U) Determined that fighter aircrews can use contact lenses

during flight for enhancing aerial combat capability.
- (U) Produced a field training package for flight surgeons to

prevent, recognize, and treat laser injuries.

(U) FY 1990 Planned Profram:
- (U) Use Artificial Intelligence to search repositories of

medical data for more rapid and accurate diagnoses.
- (U) Evaluate effects of cholesterol-lowering drugs and blood-

pressure medication on aircrew flight safety.
- (U) Complete follow-on test and evaluation of cycle ergouetry

fitness testing at Edwards AF.
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- (U) Test characteristics of available off-the-shelf spectacles
to meet specific aircrew vision correction/protection needs.

(U) FY 1991 Planned Program:
- (U) Conduct evaluation of the SAM Cardiovascular Risk Index in

TAC, SAC, and MAC as the next generation mechanism for
medical aspects of force readiness.

- (U) Implement cycle ergometry in all commands as a replacement
of current fitness programs.

- (U) Determine the compatibility of contact lenses with new
aircraft protective masks.

- (U) Complete evaluations on cardiac disease history as part of a
large study done collaboratively with the Army on Class of '56
West Point graduates.

(U) Work Performed By: Managed by USAFSAM. The contractors are GSA
contractors (OAO, Inc.) and SCEEE Services, Inc., St Cloud, FL.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604706F, Life Support System.
- (U) PE #0604601F, CBW Defense Equipment.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other Anvrovriation Funds: Not applicable.

(U) International Cooperative Agreements: See para B.

9. (U) Project 7757. Radiation Hazards in Aerosnace Operations: This
project conducts research on the effects and applications of
electromagnetic and particulate radiation in aerospace
operations. Research concerns safety, environmental impact,
mission success and countermeasures in combat, and biologic
effects of exposure to radiofrequency/microwave radiation,
lasers, and ionizing radiation. Provies support to other DOD
programs by using unique USAF resources to extend radiation
applications, behavioral research, and operations analysis.

(U) FY 1989 Accomplishments:
- (U) Expanded studies on bioeffects of High Power Microwaves

(HPM) to define safety requirements and assess weapon
system feasibility.

- (U) Developed a new aircrew safety handbook for laser operations.

(U) FY 1990 Planned Program:
- (U) Measure performance decremiits on man following exposure to

low intensity laser radiation.
- (U) Develop a model to predict injury following exposure to

high power short pulse radiofrequency radiation.
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(U) FY 1991 Planned Program:
- (U) Expand use of laser biological information effects in the

worldwide computer simulation network used for force-on-
force training.

- (U) Develop a database containing information about biological
effects from new HPM systems.

(U) Work Performed By: Managed by USAFSAM. The major contractors
are Krug International, San Antonio, TX; Systems Research
Laboratories, San Antonio, TX; University of Texas at San
Antonio, TX; John B. Pierce Foundation, New Haven, CT; and
Georgia Institute of Technology, Atlanta, GA.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0604706F, Life Support System.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other AD2roRriation Funds: Not applicable.

(U) International Cooierative Agreements: See para B.

10. (U) Project 7930. Advanced Crew Technology: This project studies
human response to physiological stressors such as rapid onset
sustained acceleration, spatial disorientation, altitude and
thermal stress, workload, and sustained operations. Design
criteria and prototype protective systems and procedures are
developed. Additional tasks involve the evaluation of
aeromedical evacuation equipment; the evaluation, cockpit
integration, and man-rating of aircrew life support equipment.

(U) FY 1989 AccomDlishments:
- (U) Developed a combined anti-C valve and breathing regulator

to improve assisted positive pressure breathing systems for
anti-G and altitude protection.

- (U) Assessed crew performance in Peacekeeper Rail Garrison
design to assure suitability for extended operations.

- (U) Transitioned an advanced technology anti-G suit which will
provide significant improvement in anti-G protection.

(U) FY 1990 Planned Proaram:
- (U) Develop in-flight countermeasures against spatial

disorientation (SD), such as improved audio and visual
cueing to reduce accidents during complex aerial maneuvers.

- (U) Study effects of the new performance enhancement drug
Modafinil and non-sedating antihistamine on performance.

- (U) Complete initial study of hybrid oxygen system to store
onboard-generated breathing gas on aircraft.

-(U) Man-rate the new COMBAT EDGE G-protection ensemble.
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(U) FX 1991 Planned Program:
- (U) Study the feasibility of in-flight laboratory to perform

medical tests during air evacuation.
- (U) Initiate development of a bends-prediction model for

screening of high altitude flight crews and reduced bends
incidence.

- (U) Develop a C-sensitivity test to predict operational
capability of aircrew.

- (U) Develop in-flight SD demonstration methods for pilot
training to reduce SD flight accidents.

- (U) Validate best symbology to standardize head-up displays to
reduce possibility of SD.

(U) Work Performed By: Managed by USAFSAM. Contractors are Krug
International, San Antonio, TX; Arthur D. Little, Cambridge,
MA; Washington U., St Louis, NO; MOOG, Inc, East Aurora, NY.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems and Personnel Protection Tech.
- (U) PE #0604706F, Life Support System.
- (U) PE #0604601F, CBW Defense Equipment. w
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0603205F, Flight Vehicle Technology.
- (U) PE #0603245F, Advanced Fighter Technology Integration.
- (U) No unnecessary duplication of effort within USAF or DOD.

(U) Other AD2rooriation Funds: Not applicable.

(U) International Coooerative Agreements: See para B.
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A. (U) RESOURCES (8 in Thousands)

Protect FY 1989 FY 1990 FY 1991 To Total
Number &Actual Esimt Esimt CoMlete rg

06PP Laboratory Operations
23,811 21,617 20,254 Cont TBD

3012 Ramjet Technology 5,062 5,648 5,615 Cont TBD
3048 Fuels, Lubrication and Fire Protection

7,749 9,370* 7,640* Cont TBD

3066 Turbine Engine Technology
23,333 22,973 22,124 Cont TBD

3145 Aerospace Power Technology
6.503 6.520 6,950 o T

TOTAL 66,458 66,128 62,583 Cont TBD

*Additional funding is being allocated to perform research on high thermal

stability fuels, including endothermic and coal based fuels. Project 3048 now
includes $3M in FY 90 and $lM in FY 91 for this effort. PE 0603216 also has

$1M set aside in FY 91 to demonstrate high thermal stability fuel technology.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element develops air-
breathing propulsion and aerospace power technology in support of
current and future aerospace vehicles and weapon systems. Evaluations
are performed at the laboratory exploratory development level. The
prime areas of focus are turbine engine technology, ramjet technology,
fuels, lubrication and fire protection, and advanced power technology.
Anticipated technology advances from these projects are component/

subsystems which include turbine engine fans, compressors, combustors,
turbines, and lubrication systems which when integrated and tested will

provide a 60Z increase in engine thrust/weight and a 25-30% reduction
in specific fuel consumption by 1995. Advanced air-breathing propul-
sion concepts like ramjets will reduce by 501 the time to target for
future air-to-ground missiles or provide high Mach propulsion for
manned aircraft. Advanced fuels efforts support all weapon systems
providing double the heat sink capability over current fuels. Hydrau-

lic power and electrical power systems will be required to produce
twice the energy with half the weight. Development of power condition-
ing, thermal management, and aircraft batteries for the more-electric
aircraft concept will provide up to 400Z aircraft reliability improve-

ment with substantial weight saving potential. Laboratory operations
provide the technical support to advanced systems programs and under-
takes operational support projects in this mission area.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

0 1. (U) Project 06PP. Laboratory Oerations: Provides management and
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operational support for the Aero Propulsion and Power Laboratory,
Wright-Patterson Air Force Base OH. Includes pay and benefits for
civilian scientists, engineers, and support personnel, travel,
transportation, rents, communications, utilities, and procurement
of supplies and equipment.

2.(U) Prolect 3012. Ramlet Technology: Develops advanced propulsion
concepts in the area of ducted ramjets and solid fueled ramjets for
missile propulsion; air turborockets (ATR), turboranjets and air
turboraiJets for high Mach aircraft; and supersonic combustion
ramjets (scramjets) for hypersonic vehicles.

(U) FY 1989 Accomolishments:
- (U) Demonstrated a low signature diamond shaped inlet to Mach

4.5.
- (U) Initiated a US/Germany, Nunn amendment program for ducted

rocket ramjet gas generator technology. Concepts to
improve missile weight, size, and range will be explored.

(U) FY 1990 Planned Proram:
- (U) Demonstrate an advanced turboramjet combustor to provide

initial experimental data for further Air Force/NASA
development work.

- (U) Initiate a joint Air Force/NASA turboranjet study to define
mach 5-6 military/commercial aircraft concepts prior to
joint component development.

- (U) Initiate a US/France, Nunn amendment program for passively
throttled ducted rocket ramjets. Concepts to reduce missile
control system complexity will be explored.

(U) FY 1991 Planned Program:
- (U) Complete solid boron fuel ramjet component development and

rig test. This will be the first solid fueled ramjet
design capable of exceeding conventional liquid fueled
designs.

- (V) Initiate development of Air Force/NASA turboramJet
components for future rig testing.

- (U) Initiate ATR research to eliminate need for a ramjet
booster rocket and improve system safety and reliability.

- (U) Initiate development on a hydrocarbon fueled, supersonic
combustion ramjet with a Each 6-7 missile application.

(U) Work Performed By: Work is managed by laboratory personnel at
the Aero Propulsion and Power Laboratory, Wright-Patterson AFB
OH. The five major contractors for this project are:
Atlantic Research Corp, Gainesville VA; Chemical Systems
Division, San Jose CA; Pratt and Whitney Aircraft, West Palm
Beach FL; Hughes Aircraft, Canoga Park CA; and Boeing Aero-
space Co, Seattle WA.
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(U) Related Activities:
- (U) Technology outputs from this program are provided to PE

0603216F, Aerospace Propulsion and Power Technology.
- (U) Coordination is accomplished by joint projects, informa-

tion exchanges, and the Joint Army-Navy-Air Force (JANNAF)
Interagency Propulsion Committee.

- (U) This is a well-coordinated initiative and there is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) Other AoMrovriation Funds: Not applicable.

(U) International Cooverative Agreements: French DEA-75-F-7334
and German DEA AF-71-G-7426.

3. (U) Project 3048. Fuels. Lubrication and Fire Protection: This project
develops (a) improved Air Force fuels and the understanding of
fuel/system capabilities; (b) lubricants, lubrication components
and techniques; and (c) fire protection technology. The lubrica-
tion effort is 100% committed to the Integrated High Performance
Turbine Engine Technology (IHPTET) program. IHPTET is a three-
phase, totally integrated DOD, DARPA, NASA, and Industry effort
aimed at doubling propulsion capability by the year 2003. The fire
protection effort has been deemphasized due to funding reductions.

(U) FY 1989 Accomplishments:
- (U) Transitioned 400F (+75*F capability) high temperature

liquid lubricant to Advanced Tactical Fighter engine
program.

- (U) Demonstrated a new ramjet missile fuel that offers an 80%
cost reduction and is domestically produced.

(U) FY 1990 Planned Program:
- (U) Complete development of ceramic, solid lubricated bearings

for expendable engines (i.e., for cruise missiles).
- (U) Demonstrate a 600F solid lubricant for man rated, Phase I

IHPTET engines.
- (U) Identify and characterize additives to increase JP-8 fuel

high temperature capability by 100*F.
- (U) Continue research and studies on high thermally stable

fuels, including endothermic and alternate coal based
fuels.

(U) FY 1991 Planned Program:
- (U) Demonstrate high speed counter-rotating, intershaft

bearings and seals for Phase II IHPTET Engines.
- (U) Produce candidate thermally stable hydrocarbon fuels for

high Mach application and determine heat sink capability.
- (U) Demonstrate a second generation endothermic fuel concept

0 and transition to advanced development PE 0603216F.
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(U) Work Performed By: Work is performed both in-house and with
contracts managed by the Aero Propulsion and Power Laboratory
personnel. The four major contractors for this project are:
General Electric, Evendale OH; United Technologies, East
Hartford CT, and West Palm Beach FL; University of Dayton
Research Institute, Dayton OH; and Allied Signal, Energy and
Materials Research Center, Chicago IL.

(U) Related Activities:
- (U) Technology outputs from this program are provided to PE

0603216F, Aerospace Propulsion and Power Technology.
. (U) Coordination with Army, Navy, DARPA, NASA, Department of

Energy, industry, and academia is accomplished by joint
projects, the DOD Mobility Fuels Committee, and through
the DOD/NASA IHPTET program.

- (U) This is a well-coordinated initiative and there is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) Other Aonrooriation Funds: Not applicable.

(U) International Coonerative Agreements: None.

4. (U) Project 3066. Turbine Engine Technology: Turbine engine technology
is developed to increase propulsion capability, system operational
reliability, mission flexibility, and performance while reducing fuel
consumption. This is principally done by improved aerothermo-
dynamics and innovative engine structures, reduced weight, and new
materials. This project is 100% committed to the support of the
Integrated High Performance Turbine Engine Technology (IHPTET)
program. IHPTET is a three phase, totally integrated DOD, DARPA,
NASA, and Industry effort aimed at doubling propulsion capability by
the year 2003.

(U) FY 1989 Accoulishments:
- (U) Fabricated brush seal system which reduces air leakage

tenfold and improves compressor efficiency.
- (U) Casted a new turbine blade with the most complex internal

cooling scheme ever attempted. This "super blade* has ex-
cellent cooling capability and is key to IHPTET Phase II.

- (U) Demonstrated advanced high temperature titanium-aluminide
turbine blades with reduced blade weight of 50%.

(U) FY 1990 Planned Program:
- (U) Demonstrate a new lightweight metal-matrix composite

compressor rotor. The design will produce a 701 weight
reduction.

- (U) Rig test a high stability, high temperature rise, compact
combustor that is 25Z smaller and requires minimal cooling.
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- (U) Engine test the first US-produced Ceramic Matrix Composite
turbine vane. The vane will improve weight savings by 40%
with a 250F increased temperature capability.

(U) FY 1991 Planned Program:
- (U) Demonstrate an enhanced flow compressor design that will

greatly expand the engine flight envelope and provide a
basis for IHPTET Phase II design.

- (U) Evaluate structural rod (STROD) support designs that will
provide a 10% weight reduction to the overall engine frame
and bearing support system.

- (U) Demonstrate the new in-house Advanced Turbine Aerothermo-
dynamic Research Rig (ATARR). This unique research facility
will validate IHPTET aerodynamic, heat transfer, and cooling
effectiveness goals.

(U) Work Performed By: Work is performed both in-house and with
contracts managed by the Aero Propulsion and Power Laboratory
personnel. The major contractors for this project are: General
Electric, Evendale OH; Pratt & Whitney, West Palm Beach FL and
East Hartford CT; Garrett Engine Division, Phoenix AZ; Allison.
Indianapolis IN; Williams International, Walled Lake MI; and
Teledyne/CAE, Toledo OH.

(U) Related Activities:
- (U) Receives technology inputs from PE 0601102F, Defense

Research Sciences and PE 0602102F, Materials.
- (U) Technology output from this program is provided to PE

0603202F, Aircraft Propulsion Subsystem Integration (APSI);
PE 0603211F, Aerospace Structures and Materials; and PE
0603216F, Aerospace Propulsion and Power Technology.

- (U) This project is part of the DOD/NASA Integrated High
Performance Turbine Engine Technology (IHPTET) initiative.
The IHPTET initiative is also funded by PEs 0602102F,
0603202F, 0602234N, and 0603210N.

- (U) This is a well-coordinated initiative and there is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 3145. Aerospace Power Technologv: Aerospace vehicles and
satellites require the development of solar power, fuel cells,
batteries, hydraulics, power generation, power conversion and
transmission, as well as thermal management technology. A major
initiative of this project is the more-electric aircraft concept
aimed at improving reliability and reducing the weight of aircraft
electrical power systems.
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(U) FY 1989 Accomplishments:
- (U) Bench tested a power system for the more-electric aircraft

concept with a threefold improvement in fault tolerance
and 100% improvement in reliability.

- (U) Demonstrated a multi-layered Gallium Arsenide on Germanium
solar cell with a 50% increase in efficiency.

- (U) Designed, fabricated, and rig tested an advanced combustor
for an Aircraft Auxiliary Po*er Unit (APU).

(U) FY 1990 Planned Program:
- (U) Initiate starter generator development program for future

more-electric aircraft applications.
- (U) Validate a radiation hardened and high efficiency cascade

solar cell that has three times the present survivability.
- (U) Integrate and rig test an advanced combustor with proven

APU components.

(U) FY 1991 Planned Program:
- (U) Complete integral starter design and initiate fabrication

of ground test unit for more-electric aircraft concept.
- (U) Initiate development of a rechargeable lithium missile

silo battery. This technology is projected to save $25
million annually in operational costs.

- (U) Design, fabricate and test a APU/Chemical-Biological-
Radiological (CBR) purification concept. The APU/CBR will
decontaminate air for an aircraft environmental control
system.

(U) Work Performed By: Work is performed both in-house and with
contracts managed by the Aero Propulsion and Power Laboratory
personnel. The major contractors for this project are:
General Electric, Schenectody NY; Boeing Aerospace, Seattle
WA; Eagle-Picher Ind, Joplin NO; Research Triangle Institute,
Research Triangle Park NC; and Loral EOS Inc, Pasadena CA.

(U) Related Attivities:
- (U) Programs are coordinated with the Interagency Power Group,

an Air Force, Army, Navy, NASA, and DoE committee.
- (U) Technology output from this program is provided to PE

0603216F, Aerospace Propulsion and Power Technology.
- (U) This is a well-coordinated initiative and there is no

unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) Other ApDropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
06AA Air Force Avionics Laboratory Operations

33,755 34,685 35,610 Cont TBD

2000 Active Electronic Countermeasures
3,226 3,082 3,419 Cont TBD

2001 Electro-Optical Technology
2,170 2,073 2,300 Cont TBD

2002 Microwave Technology
5,453 5,209 5,780 Cont TBD

2003 Avionics System Design Technology
3,748 3,582 3,973 Cont TBD

2004 Reconnaissance/Strike Electro-Optical Sensors
1,565 1,495 1,659 Cont TBD

6095 Inertial Reference and Guidance Technology
1,670 1,595 1,770 Cont TBD

6096 Microelectronics Technology
3,522 3,364 3,732 Cont TBD

7622 Reconnaissance/Strike RF Sensors
2,684 2,563 2,845 Cont TBD

7629 Fire Control Avionics
3,204 3,060 3,396 Cont TBD

7633 Passive Electronic Countermeasures
2,959 2,827 3,137 Cont TBD

7662 Avionics Data Transmission and Reception
937 893 993 Cont TBD

Total 64,893 64,428 68,614 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is the primary source of
new concepts, feasibility demonstrations, and advanced technology for
Air Force avionics system needs. It develops advanced avionics tech-
nology for target detection and classification, fire control, naviga-
tion, communication, jamming and deception of hostile defenses as well
as integration, system architectures, signal/data processing and elec-
tronic devices. Avionics advances are needed to multiply weapon system
effectiveness, enhance reliability, and reduce life cycle costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS

1. (U) Project 06AA, Air Force Avionics Laboratory Operations: This project
provides for the management and support of the Avionics Laboratory
and the Electronic Laboratory, Wright-Patterson AFB OH. It provides
for pay and related costs of the civilian scientists, engineers,
and support personnel; transportation of equipment; rental equipment;
and contractor support services fot maintenance and modification of
facilities. This project supports and complements all other projects
in the program element.
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Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
06AA Air Force Avionics Laboratory Operations

33,755 34,685 35,610 Cont TBD
2000 Active Electronic Countermeasures

3,226 3,082 3,419 Cont TBD
2001 Electro-Optical Technology

2,170 2,073 2,300 Cont TBD
2002 Microwave Technology

5,453 5,209 5,780 Cont TBD
2003 Avionics System Design Technology

3,748 3,582 3,973 Cont TBD
2004 Reconnaissance/Strike Electro-Optical Sensors

1,565 1,495 1,659 Cont TBD
6095 Inertial Reference and Guidance Technology

1,670 1,595 1,770 Cont TBD
6096 Microelectronics Technology

3,522 3,364 3,732 Cont TBD
7622 Reconnaissance/Strike RF Sensors

2,684 2,563 2,845 Cont TED
7629 Fire Control Avionics

3,204 3,060 3,396 Cont TBD
7633 Passive Electronic Countermeasures

2,959 2,827 3,137 Cont TBD
7662 Avionics Data Transmission and Reception

937 893 993 Cont TBD
Total 64,893 64,428 68,614 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is the primary source of
new concepts, feasibility demonstrations, and advanced technology for
Air Force avionics system needs. It develops advanced avionics tech-
nology for target detection and classification, fire control, naviga-
tion, communication, jamming and deception of hostile defenses as well
as integration, system architectures, signal/data processing and elec-
tronic devices. Avionics advances are needed to multiply weapon system
effectiveness, enhance reliability, and reduce life cycle costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS

1. (U) Project 06AA, Air Force Avionics Laboratory Operations: This project
provides for the management and support of the Avionics Laboratory
and the Electronic Laboratory, Wright-Patterson AFB OH. It provides
for pay and related costs of the civilian scientists, engineers,
and support personnel; transportation of equipment; rental equipment;

and contractor support services for maintenance and modification of
facilities. This project supports and complements all other projects
in the program element.
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2. (U) Project 2000, Active Electronic Countermeasures: A formidable enemy
air defense threat capability requires new countermeasures which
will degrade or deny the enemy air defense capability. This project
develops technology to jam, deceive, or disable hostile electronic
threats throughout the electromagnetic spectrum.

(U) FY 1989 Accomplishments:
- (U) Demonstrated effectiveness of multi-bit digital radio frequency

memory based Jamming against coherent radar threats.
- (U) Evaluated non-adaptive polarization jamming as a better approach

to counter monopulse tracking missile seekers.

(U) FY 1990 Planned Program:
- (U) Apply high speed signal processing technology to improve

spread spectrum jamming.

- (U) Demonstrate new techniques to defeat air-to-air radiation
seeking missiles which threaten USAF tactical aircraft.

- (U) Enhance radio frequency decoy effectiveness against missiles
by determining optimum deployment timing.

(U) FY 1991 Planned Program:
- (U) Deny early detection of low cross-section vehicles by

developing techniques to counter new threat radars that use
low frequencies and coherent processing.

- (U) Determine ways of using short pulse lasers in infrared
countermeasures systems, reducing size, weight, and cost.

- (U) Define concepts and technology needed to jam early warning
and acquisition radars operating below 1000 Hhz.

- (U) Complete fabrication and begin assessing spread spectrum
jamming enhancement techniques.

- (U) Investigate the use of Kalman filtering in an infrared
jamming environment.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages the work performed under this project. The

contractors include: Raytheon ESD, Santa Barbara, CA; Texas
Instruments, Dallas TX; Tricor Corporation, Chicago IL.

(U) Related Activities:

- (U) Joint Director of Laboratories, Technology Program for
Electronic Warfare, Tri-Service Coordinating Body.

- (U) PE 0603270F, Electronic Combat Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Work is coordinated with
Subgroup Q of the Technology Coordinating Panel for U.K., Canada,
and Australia. Selected work is coordinated with France through
Data Exchange Agreement OAF-74-F-7333.

UNCLASSIFIED 00260



UNCLASSIFIED

Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics

3. (U) Project 2001, Electro-Optical Technology: The Air Force needs to
improve performance of electro-optical systems to increase engage-
ment ranges and detect an increasing variety of targets. This
project develops low and medium power laser technology, optical pre-
processing technology, and detector and focal plane array technology
for incorporation into imaging, warning, and weapon delivery sensors.

(U) FY 1989 Accomplishments:
- (U) Developed high power density 2-dimensional semiconductor

arrays for pumping-solid state lasers.
- (U) Demonstrated diode pumped neodymium glass laser compatible

with laser radar applications.

(U) FY 1990 Planned Program:
- (U) Develop uncooled infrared detectors in the 8-12 micron

Spectral region for use in active laser radars as well as
passive FLIR-type sensors.

- (U) Develop efficient photoluminescent materials for a new
approach to two dimensional spatial light modulation.

- (U) Demonstrate wideband organic film interconnects compatible
with gallium arsenide integrated optical circuits.

(U) FY 1991 Planned Program:
- (U) Improve quantum efficiency of detector arrays for near-

to mid-infrared targeting sensor applications.
- (U) Develop energy storage drivers for phase locked mid-infrared

lasers to improve efficiency and decrease size and cooling
requirements.

- (U) Develop optical networks for correlators, image processing,
and signal analysis for application to automatic target
recognition.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include: AT&T,
Holmdell, NJ; Honeywell, Minneapolis, MN; Westinghouse,
Pittsburg, PA; and Lockheed-Sanders, Nashua, NH.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tri-Service

Coordinating Body.
- (U) FE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The Technology Coordinating
Panel Subgroup JP-10 and the NATO Panel Group RSG-13 establish
common efforts.
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4. (U) Project 2002, Microwave Technology: Conducts research on Air Force
technology needs for microwave and millimeter wave devices, integra-
ted circuits, components and subsystems. Areas of interest include
solid state and thermlonic devices, monolithic integrated circuits,
power and low noise amplifiers, signal control components, broadband
transmit/receive (T/R) modules, and advanced active aperture concepts.
Establishes and maintains centers of excellence for promoting
microwave and millimeter wave technology.

(U) FY 1989 Accomplishments:
- (U) Demonstrated sensors for non-destructive inspection of TWTs.
- (U) Developed a pulsed 100 watt 40-55 Ghz TWlT for cmunications.

(U) FY 1990 Planned Program:
- (U) Demonstrate 10 Kilowatt CW output power UHF amplifiers.
- (U) Demonstrate broadband (7-11 GHz) 5 Watt T/R modules for

advanced multimode radar phased array antenna.
- (U) Develop economical traveling wave tubes in the 40-55 GHz

range for electronic warfare.
- (U) Develop microwave/optical circuits for data transmission.

(U) FY 1991 Planned Program:
- (U) Demonstrate high junction temperature microwave integrated

circuits to decrease cooling requirements.
- (U) Improve the efficiency of broadband T/R modules.
- (U) Demonstrate improved microwave sources for Electronic Combat.
- (U) Miniaturize electronic filters for radar applications.
- (U) Complete a trade study of using existing x-band phased

array antennas passively as radiometers.
- (U) Develop real-time techniques to reconfigure radar phased

array antennas.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
APB, OH, manages this project. The contractors include:
Hughes Aircraft Corporation, Los Angeles CA; General Electric
Corporation, Syracuse NY; and Raytheon Company, Lexington MA.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tri-Service Coordinating

Body.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603270F, Electronic Combat Technology.
- (U) PE 0603706E, Microwave/Millimeter Wave Monolithic Integrated

Circuits.
- (U) PE 0603220C, SDI/Large Array Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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5. (U) Project 2003, Avionics System Design Technology: Future air warfare
wi11 require improved avionics availability, performance, and crew
situational awareness. This project advances technology in avionics
system architectures, integration, data/signal processing, displays,
and machine intelligence to improve total weapon system performance.

(U) FY 1989 Accomplishments:
- (U) Completed preliminary definition of hardware and control

software requirements for a modular parallel processor family.
- (U) Applyed neural network drive reinforcement learning systems

to adaptive robotics control.
- (U) Expanded research in cockpit display technology to develrp

three dimensional dynamic holographic cockpit displays.

(U) FY 1990 Planned Program:
- (U) Design neural network algorithms to be used in target

recognition applications.
- (U) Validate design techniques for reusable real-time software.
- (U) Investigate airborne missile warning packages that leverage

the massively parallel processor technology developed by SDI.
- (U) Define data and signal processor architectures that can

employ the increased throughput available from wafer scale
integration technology.

(U) FY 1991 Planned Program:
- (U) Evaluate pilot workload using brain measured data.
- (U) Develop breadboard 32-bit Ada-efficient computer.
- (U) Apply neural network learning systems to pattern recognition

and signal processing.
- (U) Demonstrate a breadboard very high speed optical network for

sensor data fusion.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. the contractors include:
IBM, Owego NY; General Electric, Syracuse NY; Honeywell,
Minneapolis, MN; Westinghouse, Baltimore, MD; and TRW, Los
Angeles, CA.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603109F, INEWS/ICNIA.
- (U) FE 0601102F, Defense Research Sciences.
- (U) PE 0602301E, Intelligence Systems Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: This is coordinated with
the United Kingdom through data exchange agreement, IEP-UK-AF-17.
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6. (U) Project 2004, Reconnaissance/Strike Electro-Optical Sensors:
This project develops technologies needed to improve performance,
supportability, and cost of passive and active electro-optical
(EO) sensor systems for reconnaissance, target acquisition, and
pilotage. Advanced technology is required to improve target
discrimination, increase target kill probability, decrease
pilot workload, and increase survivability, while maintaining low
probability of detection by hostile forces.

(U) FY 1989 Accomplishments:
- (U) Developed target detection concepts using unexploited

observables to detect and classify targets protected by
camouflage, concealment, and deception (CCD) techniques.

- (U) A two year test program was completed comparing performance
of many Forward Looking Infrared (FLIR) sensors in varying
weather conditions.

(U) FY 1990 Planned Program:
- (U) Develop advanced counter-countermeasure techniques for new

FLIR systems and laser radars.
- (U) Develop performance models to design next generation FLIRs.
- (U) Analyze, test, and compare 3-5 micron Platinum Silicide

sensors and 8-12 micron Mercury Cadmium Telluride sensors.

(U) Y 1991 Planned Program:
- (U) Develop advanced techniques against adversary CCD techniques.
- (U) Develop and test new concepts for higher spatial resolution

longer range laser radars.
- (U) Develop a testbed FLIR for evaluating sensor components, FLIR

system concepts and design performance models.
- (U) Evaluate a new variable sampling FLIR that has a sub-pixel

resolution capability.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors Include:
Georgia Tech Research Institute, Atlanta GA; Optimetrics Inc.,
Ann Arbor MI and Dayton OH; Battelle Labs, Columbus OH;

(U) Related Activities:
- (U) Joint Director of Laboratories; Tr-Service Coordinating

Body.
- (U) PE 0603707F, Weather Systems.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603227E, Strategic Relocatable Target Detection.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Memorandum of Agreement
with the German Ministry of Defense on International CCD program.
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7. (U) Project 6095, Inertial Reference and Guidance Technology: Improve-
ments in the accuracy of inertial navigation systems/sensors for
aerospace vehicles will be needed for future precise strike and
reconnaissance missions. This project advances the technologies for
navigation, including both sensors and systems. Included are the
integrated antenna design requirements for communication, navigation,
identification and electronic warfare (CNI/EW).

(U) FY 1989 Accomplishments:
- (U) Developed automatic fix taking management techniques to

reduce crew workload.
- (U) Demonstrated new Kalman filter design to reduce navigation

system procurement costs.
- (U) Researched ultra-high reliability inertial components to

improve aircraft availability.

(U) FY 1990 Planned Program:
- (U) Develop embedded antennas for integrated CNI/EW functions to

reduce the aircraft integration costs of these systems.
- (U) Complete critical technology plasma shock effects work for

hypervelocity navigation.
- (U) Develop solid state inertial sensors providing a three fold

increase in reliability.

(U) FY 1991 Planned Program:
- (U) Demonstrate resonant fiber optic gyros to reduce sensor cost.
- (U) Demonstrate solid state accelerometers.
- (U) Develop breadboard superconducting inertial sensor for

strategic weapons applications.
- (U) Demonstrate automatic fix taking management technologies to

reduce crew workload.
- (U) Determine the effects of plasma shock on the navigation

function of hypervelocity vehicles.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors Include:
The Analytical Sciences Corporation (TASC), Reading KA: and
TRW, San Diego CA.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Nond.
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8. (U) Project 6096, Microelectronics Technology: This project develops
advanced devices, logic and integration techniques to provide
high performance electronics for signal processing applications.
Technical areas of consideration include novel device structures
and fabrication techniques, high speed inmcries, packaging inter-
connect and integration technologies.

(U) FY 1989 Accomplishments:
- (U) Demonstrated subnanosecond GaAs integrated logic.
- (U) Developed Indium Phosphide (InP) hybrid bipolar technology

for high frequency application.
- (U) Implemented revolutionary logic using resonant tunneling

transistor for high throughput signal processing.

(U) FY 1990 Planned Program:
- (U) Demonstrate quantum coupled interconnect schemes based on

0.1 micron device size and spacing.
- (U) Develop selective growth techniques for'multiple semi-

conductor materials on a common substrate.
- (U) Demonstrate integrated circuit technology which collects

processes, information on environmental and operat-
ing conditions of aerospace vehicles.

(U) FY 1991 Planned Program:
- (U) Demonstrate 0.1 micron arrays for advanced processors.
- (U) Develop wafer level integration concepts based on multiple

materials and advanced processor architectures.
- (U) Explore development of the III-V family of materials for

innovative infrared detection schemes.
- (U) Develop selective growth techniques for multiple

semiconductor materials on a common substrate.

(U) Work Performed By: The Electronic Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Rockwell International, Thousand Oaks CA; AT&T, Murray Hill KJ;
TRW, Los Angeles CA; and Honeywell, Minneapolis MN.

(U) Related Activities:
- (U) Advisory Group on Electron Devices, Tri-Service Coordinating

Body.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603452F, VHSIC.
- (U) PE 0602102F, Materials.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

UNCLASSIFIED 00266



UNCLASSIFIED

Program Element: #0602204F Budget Activity: #1 - Technology Base
PE Title: Aerospace Avionics |

9. (U) Project 7622, Reconnaissance/Strike RF Sensors: This project
develops the radar technology for sensor concepts compatible with
low radar cross section airframes. It also emphasizes advanced
synthetic aperature radar (SAR) techniques which provide very high
resolution images for precise targeting.

(U) FY 1989 Accomplishments:
- (U) Fabricated hardware for dual band SAR measurements to study

detection of camouflaged targets using polarization.

(U) FY 1990 Planned Program:
- (U) Model foliage penetration capabilities using SAR systems

to develop key radar technology for concealed target detection.
- (U) Develop airborne radar reciever-and processing techniques for

joint NASA Space Shuttle Imaging Radar bistatic surface target
imaging experiments.

- (U) Investigate Ultra High Resolution SAR processing, detection,
and autofocus technologies for air-to-ground target detection.

- (U) Analyze advanced adaptive processing algorithms for extracting
small signature airborne targets from high clutter and jamming
environments.

(U) FY 1991 Planned Program:
- (U) Fabricate test receiver hardware and test processing algorithms

for Space Shuttle bistatic radar surface imaging experiment.
- (U) Develop raid assessment modeling techniques for difficult to

detect airborne targets.
- (U) Investigate wide bandwidth adaptive waveform techniques

for automatic detection of small mobile targets.

(U) Work Performed By: The Avionics Laboratory, Wright Patterson
AFB, OH, manages this project. The contractors include:
Environmental Research Institute of Michigan, Ann Arbor MI;
Hughes, El Segundo, CA; Grumman, Bethpage NY; Technology Services
Corporation, Los Angeles CA; and Loral, Phoenix AZ.

(U) Related Activities:
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603369D, Air Defense Initiative.
- (U) There ts no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The Technology Cooperation
Program (TTCP) with Australia and the United Kingdom will share
responsibility for the Space Imaging Radar (SIR-C) shuttle
experiments.
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10. (U) Project 7629, Fire Control Avionics: Future air-to-air and surface
strike scenarios rely on covert techniques (stealth technology) on
both sides for their successful accomplishment. This project
develops fire control system concepts and technologies which will
aid In the location, identification, and targeting of reduced
signature, as well as conventional, airborne and surface targets.

(U) FY 1989 Accomplishments:
- (U) Developed automatic target cueing techniques for infrared

sensors to identify and attack concealed ground targets.
- (U) Incorporated neural network and parallel processing techniques

into multi-sensor fusion algorithms to meet increased
throughput requirements and reduce pilot workload.

(U) FY 1990 Planned Program:
- (U) Demonstrate automatic target cueing for forward looking

infrared systems and laser radars.
- (U) Demonstrate covert targeting algorithms.
- (U) Develop covert recce/strike targeting concepts for both manned

and unmanned platforms to identify and attack surface targets.
- (U) Define conceptual covert air combat systems which exploit

improved sensors, multi-sensor integration, and aircraft
Internetting for enhanced situational awareness and survival.

(U) FY 1991 Planned Program:
- (U) Investigate multi-sensor fusion algorithms for Improved

air-to-air and air-to-ground tactical and strategic
targeting.

- (U) Study fire control requirements for unmanned vehicles.
- (U) Investigate the avionics technical requirements for strike

of ground targets from a high mach vehicle.
- (U) Develop the capability for rapid evaluation of automatic

target recognition algorithms.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OR, manages this project. The contractors include:
Advanced Decision Systems, Mt View, CA; The Analytical Sciences
Corporation, Boston, MA; Honeywell, Minneapolis, MN; Hughes Air-
craft Corporation, Conoga Park CA; McDonnell Douglas, St Louis, MO.

(U) Related Activities:
- (U) Coordination is accomplished through Joint Services Guidance

and Control Committee.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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11. (U) Project 7633, Passive Electronic Countermeasures: The objective
of this project is to increase system survivability by improved
threat warning, by experimental evaluation of foreign defensive
systems (exploitation) to expose vulnerabilities of these systems
to countermeasures, by reduction of aircraft detectability, and by
improved expendables including chaff and optical reflecting devices.

(U) FY 1989 Accomplishments:
- (U) Demonstrated an acousto-optic tunable filter for laser

warning in the far infrared.
- (U) Developed expendables to decoy doppler radars.

(U) FY 1990 Planned Program:
- (U) Demonstrate a spectrally agile focal plane IR array to

reduce false alarm rates for missile warning.
- (U) Develop an instantaneous frequency measuring (IFM) radar

receiver which can correctly measure simultaneous pulses.
This is essential for dense signal environments.

- (U) The Rapid Scanning Superhet Receiver (RSSR) will be enhanced
to automatically identify several spread spectrum radars.

(U) FY 1991 Planned Program:
- (U) Demonstrate a laser tail warning receiver to provide

capability against a specific very serious new threat.
- (U) Demonstrate an image processing approach to threat

identification will to reduce ambiguities and false alarms.
- (U) Laser warning receiver hardening techniques will be developed

to prevent false alarms from electromagnetic interference.

- (U) Develop high speed processing techniques for laser warning
receivers.

- (U) Develop an acousto-optic dispersive light filter programmable
grating for vidicon television camera laser detectors.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OR, manages this project. The contractors inciude:
Litton Applied Technology Division, Sunnyvale CA; System Research
Laboratory, Dayton OH; Loral, Yonkers NY.

(U) Related Activities:
- (U) Joint Director of Laboratories, Technology Program for

Electronic Warfare, Tri-Service Coordinating Body.
- (U) PE 0603270F, Electronic Combat Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or Departmrnt of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperatlve Agreements: Work is coordinated with
subgroup Q of the TTCP for U.K., Canada and Australia.
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12. (U) Project 7662, Avionics Data Transmission and Reception: This
project addresses the growing need for a capability to transmit
information to, from, and between aircraft with high integrity,
low probability of interception (LPI), and resistance to Jamming
and false transmIssion. This work is vital to provide battlefield
commanders with the needed Intelligence in near real time and
provide aircraft the ability to communicate in the presence of
sophisticated enemy jamming.

(U) FY 1989 Accomplishments:
- (U) Fabricated hand held laser radio for Special Operational

Forces covert application.
- (U) Assembled and tested an ultraviolet communication system to

verify LPI characteristics.

(U) FY 1990 Planned Program:
- (U) Test adaptive signal masking waveforms with brassboard

to evaluate improvements in communication performance.
- (U) Evaluate holographic devices for wide field of view non-

gimbaled laser beam steering for communications.
- (U) Complete study of integrated communication, navigation

and Identification technologies for the 2005 timeframe.

(U) FY 1991 Planned Program:
- (U) Simulate adaptive communication system for evaluation of

adaptive techniques.
- (U) Test transmit techniques for holographic beam steering

for laser communications.
- (U) Test LPI performance of adaptive communication transceiver

brassboards.
- (U) Investigate design concepts for omni-directional optical

communications receiver.
- (U) Complete Intra-flight data link conceptual design.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB, OH, manages this project. The contractors include:
Georgia Technical Research Institute, Atlanta GA; Electronic
Decision, Inc., Urbana IL; Westinghouse Electric, Baltimore ND;
System and Applied Sciences Corporation, Dayton OH.

(U) Related Activities:
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0603109F, ICNIA/INEWS.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: The subpanel on LPI

Communications of the TTCP coordinates LPI technology programs.
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A. (U) RESOURCES (S in Thousands)
Project
Number FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Comlete Program
06HT Laboratory Support

10,194 11,785 13,180 Cont TBD
1121 Training Development and Assessment Technology*

2,983 2,334 2,621 Cont TBD
1123 Aircrew Training Technology*

9,871 7,614 7,924 Cont TBD
1710 Logistics and Maintenance Technology

4,047 2,822 2,950 Cont TBD
3017 Command and Control Training

1,601 1,043 1,072 Cont TBD
7719 Force Acquisition & Distribution Systems3.770 2.55fi 2,741 TBDt
Total 32,466 28,154 30,488 Cont TBD

*As part of the streamlining effort, Project 7734 was combined into Project
1121, and Projects 1192 and 6114 were combined into Project 1123.

B. (U) BRIEF DESCRIPTION OF ELEMENT: Increases operational readiness by
developing technologies to enable more effective classification,
assignment, training, and retention of personnel; to minimize the
manpower and equipment necessary to conduct maintenance; and to
increase weapons systems supportability to improve wartime logistics'
planning.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06HT. Laboratory Sunoort: Funds the operation of the Air
Force Human Resources Laboratory, including pay and related costs
of civilian scientists, engineers, and support personnel, travel,
rent, communications, maintenance, supplies and equipment.
Supports and complements all projects in this PE.

2. (U) Prolect 1121. Training Develooment and Assessment Technology:
Improves the quality and effectiveness of training for AF enlisted
maintenance and support personnel by developing technology to
accelerate learning, increase skill/knowledge retention, and
improve job performance. Develops cost effective methods for
designing, delivering, and evaluating training. Determines the
most effective uses of computer technology for training.

(U) FY 1989 Accomnlishments:
- (U) Determined parameters for deciding when computer-based job

aids are more cost effective than additional training.
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- (U) Determined optimal instructional sequencing and delivery
str&Legies for computer-based training.

- (U) Demonstrated and evaluated alternative methods for
automating the instructional systems development process.

(U) FY 1990 Planned PrograM:
- (U) Determine the feasibility of using neural networks to

enhance the performance of intelligent tutoring systems.
- (U) Begin investigations regarding machine learning and

knowledge-based instructional planning.
- (U) Develop methods to simulate current and alternative AF

enlisted specialty structures, estimating training
resource capacity and training costs.

- (U) Develop methods to use job performance for training
content validity assessment.

(U) FY 1991 Planned PrograM:
- (U) Determine the effectiveness of using neural networks to

train and control intelligent tutors.
- (U) Continue experiments on the effectiveness of different

instructional approaches in intelligent training systems.
- (U) Continue development of machine learning and knowledge

based instructional planning technologies.
- (U) Continue development of methods for identifying areas of

over- and under-training based on job performance.

(U) Work Performed By: Program management by the Human Resources
Laboratory, Training Systems Division, Brooks AFB TX. The five
prime contractors are: FMC Corp, Santa Clara CA; MEI
Associates, Lexington MA; Harris Corp, Melbourne FL; Universal
Energy Systems. Dayton OH; and McDonnell Douglas Corp., St.
Loins MO.

(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Tech.
- (U) PE 0604243F, Manpower, Personnel, and Training Dev.
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area.
- (U) PE 0602785A, Manpower, Personnel, and Training Tech.
- (U) AF has formal agreements with Army and Navy to share

development of computer-based training technologies.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other ADvrooriation Funds: Not applicable.

(U) International Coonerative Agreements: None.

3. (U) Project 1123. Aircrew Training Technology: Develops new methods
and techniques for aircrew training. Investigates the entire
spectrum of aircrew training to determine the best ways of
designing, delivering and assessing ground based and aircraft
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training. Develops flight simulator component technologies to
reduce the cost of future aircrew training systems, and to provide
new capabilities for realistic combat training.

(U) FY 1989 Accomplishments:
- (U) Determined flight simulator critical visual cues for

low-level flight and performance effects of trade-offs in
scene brightness, resolution, and contrast.

- (U) Researched scene fidelity to specify simulation
requirements for ground radar resolution and infrared
displays.

- (U) Began Tri-Service effort to develop local and long
distance communications networking standards for linking
aircraft, tank, and helicopter simulators.

- (U) Demonstrated the feasibility to rehost high fidelity
simulation and support software to microprocessor systems.

(U) FY 1990 Planned Progra:
- (U) Demonstrate a stand alone aircrew performance measurement

system.
- (U) Complete development of an artificial intelligence model

of pilot knowledge structures, to evaluate air combat
decision-making strategies and develop improved training.

- (U) Determine the training value and optimal use of computer
generated special effects, such as smoke, contrails,
explosions, and sun angle shading in flight simulators.

- (U) Define simulator display requirements for combat traliing
with respect to color, scene content, and field-of-view.

- (U) Develop guidelines for the display of tactical air combat
performance information for training purposes.

(U) FY 1991 Planned Projram:
- (U) Develop a model incorporating visual training

effectiveness data to optimize simulator fidelity
variables for aircrew training and mission rehearsal.

- (U) Demonstrate long-distance simulator networking between the
Operations Training Division at Williams AFB, AZ, Naval
Training Systems Center, FL, and Fort Rucker, AL.

- (U) Begin development of rapid database development
technologies for simulator mission rehearsal.

- (U) Develop metrics for measuring aircrew performance.
- (U) Explore methods for training cockpit attention and task

management.

(U) Work Performed By: Program management by the AF Human
Resources Laboratory, Operations Training Division (AFHLR/OT),
Williams AFB AZ. The five prime contractors are: University
of Dayton, Dayton OH; Link Flight Simulation Corp., Binghamton
NY; Logicon, San Diego CA; General Electric Corp., Daytona
Beach FL; and Verac Corp., San Diego CA.
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(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Tech
- (U) PE 0604227F, Flight Simulator Development
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 0602727A, Nor-Syst6n Trai.ding Devices Technology
- (U) The AF has formal agreements with the Army for visual

display and advanced computer image generation technology.
- (U) The Navy has a liaison office at AFHRL/OT.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other Avgrooriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 1710. Logistics and Maintenance Technology: Develops new
technologies to improve AF combat and peacetime operations
logistics support. Develops improved logistics planning and
assessment models for realistic computation of wartime logistics
requirements and capabilities. Develops methods to identify
tradeoffs to minimize the manpower and equipment necessary to
conduct aircraft maintenance in a dispersed location. Develops
software tools enabling the oesign-in of improved reliability,
maintainability, supportability, and man-machine interfaces.

(U) FY 1989 Accomolishments:
- (U) Began development of improved, computer-based reliability

and maintainability design evaluation measures and
criteria for use by program directors and engineers during
weapon system development.

- (U) Began development of methods to identify critical
maintenance tasks to be performed in emergency situations
with associated training requirements.

(U) FY 1990 Planned Program:
- (U) Continue development of combat-portable maintenance aids,

with special emphasis on providing capability for in-field
training and aircraft battle damage repair estimating.

- (U) Continue development of advanced computer-aided design
graphics to allow estimation of maintainablity and system
operation in early design stages.

- (U) Continue development of improved simulation models to
enable enhanced analysis of AF-wide combat logistics
resource requirements.

(U) FY 1991 Planned Program:
- (U) Develop computer-aided design tools to incorporate data

on human capabilities in space into design of new systems.
- (U) Develop advanced models to predict the impact of

operational scenarios on combat logistics requirements.
- (U) Develop prototype training methods to enable maintenance

UNCLASSIFIED 0n274



UNCLASSIFIED

Program Element: 0220 Budget Activity: 41 - Technology Base

PE Title: Personnel. Training, and Simulation

personnel to cope with combat stress and maintain
acceptable levels of performance.

(U) Work Performed By: Program managament by the AF Human
Resources Laboratory, Logistics and Human Factors Division,
Wright Patterson AFB OH. The four prime contractors are:
Applied Sciences Assoc., Valencia PA; Institute for Defense
Analyses, McClean VA; Systems Exploration Inc., San Diego CA;
and Systems Research Laboratory, Dayton OH.

(U) Related Activities:
- (U) PE 0603106F, Logistics Systems Technology
- (U) PE 0602716A, Human Factors Engineering Technology Dev
- (U) PE 0602234N, Mission Support Technology: Human Factors

Technology Area
- (U) No unnecessary duplicatior of effort within AF or DOD.

(U) Other ARorooriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 3017. Command and Control Training. Develops methods for
analyzing peacetime/wartime command and control (C2) job
performance and training requirements, and develops new training
and evaluation methods for complex C2 decision making and team
performance. Emphasis is on training to enable optimal use of
complex command and control information systems.

(U) FY 1989 Accomlishments:
- (U) Developed and evaluated preliminary models to allow

systems designers to predict the impacts of automation on
previously manual C2 systems.

- (U) Developed a proof-of-concept rapid training system for
Headquarters Pacific Air Force battle staff augmentees.

(U) FY 1990 Planned Program:
- (U) Continue development of models to define and replicate

tactical battle staff decision making skills.
- (U) Continue development of models to predict impact on

training requirements and team performance of command and
control system automation.

(U) FY 1991 Planned Program:
- (U) Develop an artificial intelligence based embedded training

program for Tactical Air Control Center battle managers.
- (U) Continue development of improved training methods for

individual and team battle management decision making.

(U) Work Performed ay: Program management by the AF Human
Resources Laboratory (AFHRL), Logistics and Human Factors
Division, Wright Patterson Afn OH. The five major contractors
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are: BBN Laboratories, Cambridge MA; Logicon Inc., San Diego
CA; University of Dayton, Dayton OH; Systems Research
Laboratory, Dayton OH; and Systems Exploration, INC., San Diego
CA.

(U) Related Activities:
- (U) PE 0602702F, Command, Control, and Communication
- (U) PE 0603789F, C31 Technology Development
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area.
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) AFHRL has formal agreements with the Rome Air Development

Center to share C2 systems research products.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other ARnropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 7719. Force Acnuisition and Distribution Systems:
Provides methods to ensure that the best qualified individuals
are selected, classified, and assigned through the development of
personnel qualification and aptitude measurement methods, job
specification standards, and manpower and personnel models.

(U) FY 1989 Accomnlishments:
- (U) Determined the ability of the various job performance

measures to reliably capture the performance of technicians.
- (U) Developed measures to predict suitability for fighter,

bomber, tanker, or transport aircraft training.
- (U) Determined the feasibility of using the enlisted value-of-

experience model for evaluating rated career fields.

(U) FY 1990 Planned Program:
- (U) Continue development of methods to determine the common

higher order intellectual tasks from a group of related AF
jobs to improve training effectiveness and efficiency.

- (U) Develop methods to predict personality, motivational, and
leadership qualities for officer selection/classification.

. (U) Begin development of a skills transfer matrix based on the
ease of retraining across Air Force jobs.

- (U) Evaluate candidate classification models for Specialized
Undergraduate Pilot Training.

(U) FY 1991 Planned Program:
- (U) Expand previous models quantifying the value of exper'ence

to develop an objective force structure analysis model.
- (U) Develop model to link AF enlisted and officer accessions

and retention, and civilian availability to estimate
future weapon system supportability and maintainability.

- (U) Begin development of a total force impact model to specify
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supportable manpower, personnel, and training constraints
for use in early weapon system planning documents and
provide design criteria to weapon system developers.

(U) Work Performed By: Program management by the AF Human
Resources Laboratory, Manpower and Personnel Division, Brooks
AFB TX. The two contractors are: Metrica Inc., Bryan TX; and
Operational Technologies Corp., San Antonio TX.

(U) Related Activities:
- (U) PE 0603227F, Personnel, Training, and Simulation Tech
- (U) PE 0604243F, Manpower, Personnel, and Training Development
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other ADvropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40602206 Budget Activity: 1-Technology Base

PE Title: Civil Engineering & Environmental Ouality

A. (U) RESOURCES (S in Thousands)

Proiect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate EiLaAe Complete Protgram

1900 Environmental Quality Technology
3,600 2,579 2,453 Cant TBD

2673 Civil Engineering Technology
2.977 3,281 3.162 Cet TBD

Total 6.577 5,860 5,615 Cent TBD

B. (U) BRIEF DESCRIPTION OF ELEKENT: This Science and Technology program
develops technology for civil engineering and Air Force-unique environ-

mental requirements in deploying, operating, and maintaining Air Force
weapon systems. This goal is achieved by exploratory development in the
following areas: protective construction of air base facilities, utili-
ties, and operating surfaces against conventional and chemical/ bio-
logical attacks; air mobile structures; rapid air base battle damage
assessment and repair; cost-effective maintenance and repair of air base
facilities, utilities and operating surfaces; peacetime and post-attack
air base and aircraft fire suppression/crash rescue; control, detection,
and disposal of pollutants from Air Force operations; reduce hazardous
waste generation; and remedial actions fur Air Force site cleanup.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991

1. (U) Project 1900. Environmental Ouality Technologv: Characterizes the
chemistry of Air Force-generated pollutants and toxic materials,
assesses their interaction with the environment, and develops control

and clean-up technologies. Research is conducted to reduce the cost
and increase the effectiveness of technologies that protect the
environment. New Air Force fuels and chemicals, such as jet engine
and rocket fuels, are monitored to anticipate and prevent environ-
mental problems from occurring and to prevent delays in testing and
fielding weapon systems.

(U) FY 1989 Accmlishments:
- (U) Determined the optimum use of fuel additives to reduce

particulate emission generated by jet engine maintenance
tests--exceeded EPA air quality standards.

- (U) Designed specifications for combustor that destroys
contaminated rocket fuels and complied with Environmental
Protection Agency.
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PE Title: Civil Engineering & Environmental Oualitv

(U) FY 1990 Planned Program:
- (U) Investigate toxic waste reduction resulting from aircraft de-

painting.
- (U) Develop analytical procedures to identify the source of fuel

spills to determine responsibility for cleanup.
- (U) Investigate environmentally safe, economical methods for

disposing of hazardous waste resulting from the manufacture
of rocket propellants.

(U) FY 1991 Planned Program:
- (U) Analyze the environmental hazards of new rocket propellants.
- (U) Investigate Nitrogen Oxide formation and control in aircraft

engines and environmental compliance to avoid shutdown.
. (U) Develop ultrasonic aircraft paint-stripping technology using

water or biodegradable material, minimize hazardous waste
disposal and electroplate paint-stripping operations--
payoff; potential savings of $200,000 waste disposal cost per
Air Logistics Command per year.

(U) Work Performed By: Project managed by the Air Force Engineering
and Services Lab, Tyndall AFB FL. Top contractors: U. of Calif.,
Irvine CA; EG&G, Idaho Falls ID; 3M Corporation, St. Paul MN;
Martin Marietta, Oak Ridge TN; U. of Florida, Gainesville FL.

(U) Related Activities:
- (U) Program Element (PE) #0601102F, Defense Research Sciences.
- (U) PE0602102F, Materials.
- (U) PE0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0603211F, Aerospace Structures.
- (U) PE#0603723F, Civil and Environmental Engineering Technology.
- (U) No unnecessary duplication 6f effort within USAF or DoD.

(U) Other Anaronriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.

2. (U) Proiect 2673. Civil Engineering Technologv: Provides the technology
base for current and future Air Force systems in the following areas:
survivable air base structures, utilities, and operating surfaces
against more accurate and powerful conventional and chemical/
biological weapons; air base battle damage assessment and repair; air
mobile structures; cost-effective maintenance and repair of air base
facilities, utilities, and operating surfaces; and DoD lead service
for air base and aircraft crash rescue and fire suppression.

(U) FY 1989 Accoulishments:
- (U) Developed a way to assess survivability based on the merit of

proposed air base design improvements.
- (U) Developed a new dispensing concept for stand-off fire

suppression for live ordnance and hazardous materials. 00279
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(U) FY 1990 Planned Program:
- (U) Study bonding process for concrete construction materials to

increase air base facility strength and durability.
- (U) Research dynamic material properties to economically

construct buried air base protective structures.
- (U) Determine feasibility of using vibration to reduce upheaval

formed around airfield bomb craters--reduce post-attack
runway repair time by up to one-half.

(U) FY 1991 Planned Profram:
- (U) Develop reliable, high temperature resistant pavement design

for short takeoff and landing aircraft.
. (U) Evaluate the use of inorganic and expedient repair materials

to support post-attack runway repair.
- (U) Develop concepts for use of new composite materials in base

protective structures.
- (U) Develop operational halon firefighting replacement agent--

effective, environmentally safe, and reduces ozone depletion.

(U) Work Performed B : Project managed by the Air Force Engineering
and Services Lab, Tyndall AFB FL. Top contractors: New Mexico
Engineering Research Institute, Albuquerque NM; Applied Research
Associates, Albuquerque NM; U. of Florida, Panama City FL; Texas
A&M, College Station TX; and Resource International, Westerville
OH.

(U) Related Activities:
- (U) PE0601102F, Defense Research Sciences.
- (U) PE#0602102F, Materials.
- (U) PE0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0603211F, Aerospace Structures.
- (U) PE#0603231F, Crew Systems and Personnel Protection.
- (U) PE#0603307F, Air Base Operability k :anced Development.
- (U) PE#0603723F, Civil and Environmextz tengineering Technology.
(U) No unnecessary duplication of effo:, !thin USAF or DoD.

(U) Other Aonronriation Funds: Not Applicable.

(U) International CooDerative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SHWIARY

Program Element: #0602302F Budget Activity: #1 - Technology Base
PE Title: Rocket Propulsion Technology

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
06RL Laboratory Operations

13,258 13,406 13,594 Cont TBD
2864 Space Vehicles Technology

3,399 3,520 3,682 Cont TBD
3058 Space Propulsion Technology

6,952 7,205 7,544 Coant TBD
3059 Ballistic Missile Propulsion Technology

1,526 1,582 1,656 Cont TBD
3148 Air-Launched Missile Propulsion Technology

2,005 2,072 2,179 Cont TBP
5730 Fundamental Technologies

8,494 8,805 9,218 Cont TBD
Total 35,634 36,590 37,873 Coant TBD

B. (U) BRIEF DESCRIPTION OF EL84ENT: This science and technology program
exploits new concepts and techniques for rocket propulsion and space
vehicles technology. It develops rocket propulsion technology to

increase the performance, reliability, and cost effectiveness of
tactical and strategic missiles and space systems. This program also
provides technology options to enhance the performance, survivability,
and operation of advanced space vehicle subsystems. This program
accomplishes bench-scale tests to prove the feasibility of new
technologies before starting larger scale demonstrations which more
closely resemble configurations useful in a system. Following the
feasibility demonstrations, the most promising rocket propulsion and
space vehicles technology options are selected for further
demonstration in Space and Missile Rocket Propulsion (PE 0603302F) and
Advanced Spacecraft Technology (PE 0603401F). The selection is based
on potential payoff and relevance to Air Force capability needs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06RL - Laboratory Operations: This project supports and
complements the other projects in this program element and provides
for management, support, and operation of the Astronautics
Laboratory, Edwards APE CA. It provides for the pay and related
costs of civilian scientists, engineers, technicians, and support

personnel; procurement of equipment and supplies; maintenance and
modification of facilities; communications, utilities, and
production services; and other operating expenses.

2. (U) Project 2864 - Space Vehicles Technology: This project develops
and intogrates technoLogy tor spacecraft structural design and
control, space power, thermal management, and in-space operations.
This technology enhances the performance, survivability, and
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operations of Air Force space systems.

(U) FY 1989 Accomplishments:
- (U) Heasured contamination of space sensors from fuel venting.
- (U) Established feasibility of using multi-layer insulation on

full-scale cryogenic propellant tanks for in-space storage.
- (U) Investigated advanced heat transfer technology to reduce

weight of spacecraft radiators by 90 percent.

(U) FY 1990 Planned Program:
- (U) Evaluate composite components with embedded sensors and

actuators as control technique for large space structures.
- (U) Determine structural and vibrational control required for

proposed space based wide area surveillance concepts.
- (U) Verify computer analysis codes which define structural

control requirements for large spacecraft deployment.

(U) FY 1991 Planned Program:
- CU) Complete experiments on smart composite structures with

embedded sensors and actuators to verify ability to
accurately monitor and control large spacecraft.

- (U) Demonstrate multi-layer insulation as passive therumal
control technique to meet in-space cryogenic storage
requirements and increase spacecraft life.

- (U) Develop preliminary design of solar electric orbit transfer
vehicle for critical experiment to demonstrate payoffs of
electric propulsion and survivable space power.

(U) Work Performed By: This project is managed by the Astronautics
Laboratory, Edwards AF3 CA. The contractors are Ball Aerospace
Systems, Boulder CO; Boeing Aerospace, Seattle, WA; Martin
Marietta, Denver, CO; McDonnell Douglas Astronautics,
Huntington Beach CA; and TRW, Redondo Beach CA.

(U) Related Activities:
- (U) PE 0602201F, Aerospace Flight Dynamics.
- (U) PE 0602203F, Aerospace Propulsion.
- (U) PE 0603401F, Advanced Spacecraft Technology.
- (U) PE 0603402F, Space Test Program.
- (U) Related to space vehicle technology developments at NASA.

Coordination accomplished through the Air Force/NASA Space
Technology Interdependency Group and an Astronautics
Laboratory/NASA Langley Research Center Memorandum of
Understanding on space systems.research and technology
development.

- (U) There is no unnecessary duplication of effort within the
Air Force, NASA, or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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PE Title: Rocket Propulsion Technology

3. (U) Project 3058 - Space Propulsion Technology: This project advances

rocket propulsion technology for future Air Force space systems,

including spacecraft, orbit transfer and maneuvering vehicles, and
launch vehicles. This technology increases system performance and

reliability, enhances flexibility, and reduces payload launch and

orbit transfer costs. This project continues to model,
characterize, and reduce the signatures of rocket propulsion
systems.

(U) FY 1989 Accomplishments:
- (U) Demonstrated large, lightweight titaniun tanks for low

cost orbit transfer vehicle propulsion.
- (U) Developed arcjet (electric propulsion) thruster components

and transitioned to space propulsion demonstration effort.
- (U) Designed and fabricated sub-scale magnetoplasmadynamic

(electric propulsion) thruster for in-house testing.
- (U) Demonstrated nozzleless booster conce~t in large-scale test

firings to reduce launch vehicle recurring costs.

(U) FY 1990 Planned Program:
- T) Evaluate altitude-compensating nozzle to optimize launch

vehicle performance over entire ascent trajectory.
- (U) Fabricate porous disk (solar propulsion) thruster with over

twice the performance of chemical thrusters.
- (U) Design vaneless turbopump which enables advanced, high-

performance engines for future launch vehicles.
- (U) Complete assessment of high energy propulsion system

components with potential to triple payload delivery.

(U) FY 1991 Planned Program:
- (U) Evaluate feasibility of using diamond film coatings to

increase durability and life of liquid engine turbopump

components by 300 percent.
- (U) Demonstrate dual mixture ratio injector that will optimize

large liquid engine performance and significantly lower
launch vehicle life cycle costs.

- (U) Measure and characterize low signature rocket motors to

reduce observables and enhance system survivability.
- (U) Demonstrate porous disk thruster and inflatable solar

concentrator to enable solar orbit transfer vehicle
propulsion with 240 percent increase in payload capability.

(U) Work Performed By: This project is managed by the Astronautics
Laboratory, Edwards AFB CA. The contractors are Aerojet Tech-

Systems, Sacramento CA; Atlantic Research, Gainesville VA;

L'Garde, Chicago IL; Pratt & Whitney, West Palm Beach

FL; and Rockwell International/Rocketdyne, Canoga Park CA.

(U) Related Activities:
- (U) PE 0603302Fg Space and Missile Rocket Propulsion.

- (U) PE 0603401F, Advanced Spacecraft Technology.
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- (U) PE 0603402F, Space Test Program.
- (U) PE 0305171F, Space Shuttle Operations (Upper Stages).
- (U) Related to space systems propulsion activities at NASA.

Coordination accomplished through the Air Force/NASA Space
Technology Interdependency Group and the Joint Army-Navy-
NASA-Air Force Interagency Propulsion Committee.

- (U) There is no unnecessary duplication of effort within the
Air Force, NASA, or Department of Defense.

(U) Other Apropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 3059 - Ballistic Missile Propulsion Technology: This
project develops affordable propulsion technology for
intercontinental ,adssile boosters, post boost systems, and reentry
vehicles. The technology increases range and throw-weight,
improves service life, and enhances survivability. This project
identifies variables which affect operational life and explores
options to increase the reliability and service life of existing
and future strategic missile systems.

(U) FY 1939 Accomplishments:

- (U) Verified computed tomagraphy non-destructive evaluation
(NDE) technique which identifies defects in rocket motors
and transitioned capability to linuteman missile program.

- (U) Demonstrated fast burning propellant to support high
acceleration, survivable intercontinental missile concepts.

(U) FY 1990 Planned Program:
- (U) Investigate processing and aging variables which cause

failures in solid rocket motors and develop techniques to
predict and extend missile service life.

- (U) Evaluate fast burn booster components that are able to
withstand stressing launch environment and still perform
intercontinental missile mission.

(U) FY 1991 Planned Program:
- (U) Establish U.S. capability to fabricate advanced carbon-

carbon nozzles and exit cones without reliance on other
countries to provide these components.

- (U) Advance quantitative NDE inspection techniques which locate
flaws early in manufacturing process, using defect image
analysis, to increase producibility and reduce costs.

- (U) Develop methodologies which predict in-flight insulation
erosion and investigate erosion resistant insulations to
prevent catastrophic in-flight failures.

(U) Work Performed By: This project is managed by the Astronautics
Laboratory, Edwards AFB CA. The contractors are Aerojet Solid
Propulsion, Sacramento CA; Boeing Aerospace, Seattle WA;
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Hercules, Magna UT; Thiokol, Brigham City UT; anO United
Technologies/CSD, San Jose CA.

(U) Related Activities:

- (U) PE 0603302F, Space and Missile Rocket Propulsion.
- (U) PE 0603311F, Advanced Strategic Missile Systems.
- (U) PE 0604312F, ICBM Modernization.
- (U) Coordination accomplished through the Joint Army-Navy-NASA-

Air Force Interagency Propulsion Comittee.
- (U) There is no unnecessary duplication of effort within the

Air Force, NASA, or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) international Cooperative Agreements: None.

5. (U) Project 3148 - Air Launched Missile Propulsion Technology: This

project develops rocket propulsion technology for tactical air-to-
air and air-to-surface missile systems. It emphasizes technology
to reduce motor plume signature and motor hazards, increase
propulsion flexibility, and improve the reliability of motor
components. In additicn, this project explores innovative
propulsion concepts to improve multi-mission flexibility and
probability of kill.

(U) FY 1989 Accomplishments:
- (U) Explored innovative propulsion concepts and potential

payoffs for future air-to-air and air-to-surface missiles.
- (U) Demonstrated feasibility of new energy management concept

for solid rocket motors using laser and fiber optics.

(U) FY 1990 Planned Program:
- (U) Develop low observable igniter for tactical missiles to

reduce ignition flash and missile launch detectability.
- (U) Evaluate the effectiveness of reducing rocket motor exhaust

signature to enhance missile probability of kill and launch
aircraft survivability.

(U) FY 1991 Planned Program:
- (U) Demonstrate high-energy, minimum smoke propellant that is

not susceptible to accidental detonation and meets joint
service insensitive munitions requirements.

- (U) Develop a low cost tactical rocket motor that significantly

reduces unit cost of air-to-surface standoff weapons.
- (U) Investigate damage response of composite motor cases and

assess ability of cases to perform in harsh air-launched
missile environment.

(U) Work Performed By: This project is managed by the
Astronautics Laboratory, Edvards AFB CA. The four contractors

are Aerojet Solid Propulsion, Sacramento CA; Atlantic Research,
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Gainesville VA; Hercules, Magna UT; and Thiokol, Brigahm City
UT.

(U) Related Activities:

- (U) PE 0602602F, Conventional Munitions.
- (U) PE 0602111N, Anti-Air/ALiti-Surface Warfare.
- (U) PE 0602303A, Missile Technology.
- (U) PE 0603302F, Space and Missile Rocket Propulsion.
- (U) Coordination accomplished through the Joint Army-Navy-NASA-

Air Force Interagency Propulsion Committee and the Joint
Tactical Air-to-Air Iissile Office.

- (U) There is no unnecessary duplication of effort within the
Air Force, NASA, or Department of Defense.

(U) Other Apiropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 5730 - Fundamental Technologies: This project develops
enabling core technologies which are applicable to propulsion and
space vehicle advancement. This project includes revolutionary
research in the critical high energy density materials (HEDM)
technology to create compounds which provide Aramatic increases in
propulsion performance. The fundamental technologies increase the
design reliability of propulsion and space vehicle systems by
alleviating failares and low performance. The technologies include
bdtter understanding of the effects of combustion on performance,
new propellant ingredients, determination of factors limiting
service life, and investigation of the feasibility of advanced
propulsion and space vehicle concepts.

(U) FY 1989 Accomplishments:
- (U) Investigated stabilizer for new polymer to permit its use

in missiles and improve range by 10 percent.
- (U) Demonstrated low-cost propellant processing technique that

reduces the cost of propellant by 50 percent.
- (U) Continued HETX4 effort, researching the creation of new

compounds and experimentally verifying promising compounds.
- (U) Provided solution to in-flight insulation erosion problem

in ballistic motors to prevent catastrophic failures.

(U) FY 1990 Planned Program:
- (U) Determine electrical properties of solid propellants and

composite cases that affect vulnerability of rocket motors
to accidental ignition due to electrostatic discharge.

- (U) Initiate detailed studies of engineering applications for
promising compounds created for propulsion in HED14 effort.

- (U) Develop experimental processes and equipment to verify.
predictions of complex gas flow in nozzle exit cones and
apply techniques to increase total engine performance.
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(U) FY 1991 Planned Program:
- (U) Conduct characterization and experimental scale-up of HEDM

propellant candidates to demonstrate 25 percent increase in
performance over existing propulsion systems.

- (U) Complete testing on liquid engine combustion stability
mechanisms to increase ability to avoid costly combustion
instability problems during engine design and development.

- (U) Investigate efEects of long-term, in-space storage on space
vehicle structures and rocket motor components and use
information to predict structural limits.

- (U) Evaluate coatings which enable mixing of incompatible solid
propellant ingredients and conduct motor firings to
demonstrate performance increases of new formulations.

(U) Work Performed By: This roject is managed by the Astronautics
Laboratory, Edwards AFB CA. The contractors are Aerojet Solid
Propulsion and TechSystems, Sacramento CA; Atlantic Research,
Gainesville VA; Hercules, Magna UT; Thiokol, Brigham City UT;
United Technologies/CSD, San Jose CA.

(U) Related Activities:
- (U) PE 0305171F, Space Shuttle Operations (Upper Stages).
- (U) PE 0602602F, Conventional Munitions.
- (U) PE 0602111N, Anti-Air/Anti-Surface Weapons.
- (U) PE 0602303A, Missile Technology.
- (U) PE 0603302F, Space and Missile Rocket Propulsion.
- (U) Coordination accomplished through the Joint Army-Navy-NASA-

Air Force Interagency Propulsion Committee.
- (U) There is no unnecessary duplication of effort within the

Air Force, NASA, or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: E0602601F Budget Activity: l-Technologv Base
PE Title: Advanced Weapons

A. (U) Resources (S in Thousands)
Proiect

Number FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Progray

06WL Lab Operations
20,022 19,258 19,458 Cont TBD

2007 Nuclear Safety
762 400 400 Cont TBD

2218 DEW Techro.logy Assessment
1,800 1,855 1,855 Cont TBD

3326 Laser Applications
5,600 4,387 7,001 Cont TBD

5797 Advanced Weapons Concepts
5,800 4,770 6,512 Cont TBD

8809 Nuclear Survivability & Hardness Technology
967 967Cont

Total 35,607 31,637 36,193 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology effort
advances the state of the art in nuclear survivability and in directed
energy weapons (DEWs) such as high energy lasers (HELs), high power
microwaves (HPM), and plasmas. DEWs are of great interest because they
will allow long range, near-instantaneous-kill of many potential tar-
gets. This effort also supports studies to ensure that our nuclear
weapons can be handled and operated safely. Management and support of
the Weapons Laboratory at Kirtland Air Force Base, NM, is included.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 06W!L. Lab OoeratLons: This project supports and complements
all other projects in this program element and provides for manage-
ment, support, and operation of the Weapons Laboratory, Kirtland AFB,
NM. It provides for the pay and related costs of civilian
scientists, engineers, and support personnel; transportation of
equipment, rents, communications and utilities costs; reproduction
services, procurement of supplies and equipment; and contractor
support services for maintenance and modification of facilities.

2. (U) Prolect 2007. Nuclear Safety: This project addresses safety and
security issues for nuclear weapon delivery systems.

(U) FY 1989 Acconalishments:
- (U) Completed biennial operational nuclear safety reviews of B-

52 with ACM, F-16, F-11, PA-'200 Tornado aircraft, Peace-
keeper, and Minuteman.

- (U) Completed initial nuclear safety analysis of Short Range

Attack Missile (SRAM) II.
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(U) FY 1990 Planned Profram:
- (U) Perform F-15E aircraft pre-operational study.
- (U) Perform FB-111A Operational Review.
- (U) Perform initial safety study on Peacekeeper/Rail Garrison.

(U) FY 1991 Planned Program:
- (U) Conduct special safety studies on: B-lB/ACM, NATO F-16C/D.
. (U) Perform operational safety review of PA-200 Tornado.
- (U) Conduct pre-operational safety study for Peacekeeper/Rail

Garrison.
- (U) Conduct modern nuclear safety design criteria special study

analysis on older nuclear weapons.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM manages this program. Its one contractor is Orion
International Technology, Inc, Albuquerque, NM.

(U) Related Activities:
- (U) PE 0603311F, Advanced Strategic Missile Systems
- (U) PE 0604312F, ICBM Modernization
- (U) PE 0604222F, Nuclear Weapons Support
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other A=ro2riation Funds: Not applicable.

(U) International Cooperative Agreements: None

3. (U) Project 2218. DEW Technolofy Assessment: This project assesses DEW
lethality against foreign targets, vulnerability of US strategic and
tactical systems to DEWs, and operational utility of DEWs for
specific Air Force missions. It also evaluates technology for
innovative nuclear power concepts.

(U) FY 1989 Accoalishaents:
- (U) Extended tactical and strategic HPM propagation models and

investigated applications for an HPM weapon.
- (U) Performed an HEL foreign satellite failure mode analysis.
- (U) Performed a laser susceptibility analysis on the Peacekeeper.
. (U) Optimized ground based laser (GBL) anti-satellite (ASAT)

system concepts.
- (U) Conducted compact reactor studies for space applications.
- (U) Performed mixed force (directed energy and kinetic energy)

analyses to determine the optimum mix for ASAT deployment.

(U) FY 1990 Planned Profram:
- (U) Perform laser susceptibility tests on satellite subsystems

(antennas, pressure vessels, electronics).
- (U) Test satellite materials for susceptibility to repetitively

pulsed lasers.
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- (U) Perform HPM susceptibility analyses on F-16 flight control
systems.

- (U) Prepare space experiment laboratory for thermal, vacuum, and
vibration qualification testing.

- (U) Conduct National Aerospace Plane material response tests at
the Laser Effects Testing Facility.

(U) FY 1991 Planned Prozram:
- (U) Complete trade-off studies on CBL system optimization and

technology feasibility.
- (U) Improve laser and HPM atmospheric propagation codes.
- (U) Evaluate military utility of multiple telescope laser

systems.
- (U) Assess the potential of plasmas as a DEW.
- (U) Conduct HPM susceptibility analyses on pod electronics.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM manages this program. The top five contractors are:
Kaman Sciences Corporation, Albuquerque, NM; Science and
Engineering Associates, Albuquerque, NM; Ball Systems Engineering
Division, Albuquerque, NM; Rockwell Power Services, Albuquerque,
NM; and R&D Associates, Marina Del Rey, CA.

(U) Related Activities:
- (U) FE 0602204F, Aerospace Avionics
- (U) PE 0603605F, Advanced Weapons Technology
- (U) PE 0603224C, Survivability, Lethality, and Key Technologies
- (U) PE 0603314A, Directed Energy
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Aoorooriation Funds: Not applicable.

(U) International Cooperative Agreements: None

4. (U) Proiect 3326. Laser Aimlications: This project examines the
technical feasibility of lasers as weapons for AF mission require-
ments. It includes related technologies such as pulsed short
wavelength laser devices for use as illuminators for an active 24
hour imaging system sources and several promising imaging techniques
(active and passive) for aimpoint maintenance/selection and damage
assessment.

(U) FY 1989 Accogmlishments:
- (U) Demonstrated higher power, improved efficiency, repetitively

pulsed chemical oxygen iodine laser (COIL) device.
- (U) Demonstrated pulsed, visible wavelength chemical laser.
- (U) Demonstrated advanced oxygen and iodine generators for COIL.
- (U) Began nonlinear optics phase conjugation to automatically

remove atmospheric distortions in space object imaging.
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(U) FY 1990 Planned Program:
- (U) Begin scale-up of visible wavelength chemical laser.
- (U) Begin experiments for multiple telescope passive imaging.
- (U) Validate algorithm for a high resolution active imaging

concept.

(U) FY 1991 Planned Program:
- (U) Begin field experiments for a passive imaging concept.
- (U) Complete design concepts of a high resolution, sparse array

passive imaging system.
- (U) Evaluate COIL mirror optical coatings under high intensity

levels.
- (U) Begin active imaging field experiment on the 3.5 meter

telescope.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM manages this program. The top five contractors are:
Rockwell Power Services, Albuquerque, NM;, University of Arizona,
Tucson, AZ; S Systems Corp, Inglewood, CA; and WJ Shafer and
Associates, Inc, Wakefield, IA.

(U) Related Activities:
- (U) PE 0602307A, Laser Weapons Technology
- (U) PE 0603221C, Directed Energy Weapons
- (U) PE 0603224C, Survivability, Lethality, and Key Technologies
- (U) PE 0603314A, Directed Energy
- (U) PE 0603605F, Advanced Weapons Technology
- (U) PE 0603250F, Lincoln Laboratory
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other AIDrovriation Funds: Not applicable.

(U) International Cooperative Agreements: None

5. (U) Project 5797. Advanced Weapons Concepts: This project explores
nonconventional, non-nuclear weapons concepts using innovative
technologies. Primary areas of research are high power microwaves
(HPH), high energy plasmas such as compact toroids (donut shaped
plasma masses with magnetic fields wrapped around the ring
structure), and high energy pulse power.

(U) FY 1989 Accomlishments:
- (U) Initiated solid state HPH experiments on the susceptibility

of a PAVE PAWS radar module and special assets.
- (U) Designed and constructed a compact pulse power device to

support long pulse IM experiments.
- (U) Designed and implemented an advanced data acquisition system

for RP effects experiments.
- (U) Successfully completed initial experiments for plasma toroid

formation.
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(U) EX 1990 Planned Program:
- (U) Complete solid state HPM tests on PAVE PAWS radar module.
- (U) Perform HPM lethality experiments on a foreign system.
- (U) Conduct HPM tests against an F-16 Flight Control System.
- (U) Generate and accelerate multi-megajoule compact toroids.

(U) FY 1991 Planned Program:
- (U) Complete investigation on the effects of single versus

multiple and short versus long HPM pulses.
- (U) Develop high energy, phased-array technology for an HPM

device driven by relativistic electron beam sources.
- (U) Evaluate potential of ultra-wideband HPM radiation to

upset/disrupt systems.
- (U) Focus and propagate compact plasma toroids.
- (U) Develop advanced HPM sources and high current cathodes.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM manages this program. Contractor support is provided by
Rockwell Power Services, Albuquerque, NM; Maxwell Laboratories,
Inc, San Diego, CA; R&D Associates, Marina Del Rey, CA; Mission
Research Corporation, Albuquerque, NM; Ball Systems Engineering
Division, Albuquerque, NM.

(U) Related Activities:
- (U) PE 0602120A, Electronic Survivability & Fuzing Technology
- (U) PE 0602111N, Anti-Air Warfare/Anti-Surface Warfare Technology
- (U) PE 0602202F, Human Systems Technology
- (U) PE 0602204F, Aerospace Avionics
- (U) PE 0603270F, Electronic Combat
- (U) PE 0603605F, Advanced Weapons Technology
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Anronriation Funds: Not Applicable.

(U) International Cooperative Agreements: None

6. (U) Project 8809. Nuclear Survivability & Hardness Technology: This
project develops nuclear survivability technology for AF systems.
This includes design criteria, specifications, standards and design
handbooks, and methods to alleviate the effects of nuclear weapons on
Air Force systems. Conceptual and feasibility studies for nuclear
weapons development are also included here.

(U) FY 1989 Accomnlisbments:
- (U) Nuclear criteria studies included: update of KC-135 Tanker

Single Integrated Operation Plan, National Aerospace Plane,
and Advanced Time Sensitive Communications Systems.

- (U) Completed short range attack missile-tactical (SRAM-T)
nuclear weapon feasibility study.
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- (U) Completed preliminary assessment of warhead concepts for
hypervelocity-class vehicles.

(U) FY 1990 Planned Program:
- (U) Fabricate space shuttle experiments to evaluate exposure of

integrated optics to space radiation environments.
- (U) Initiate nuclear criteria studies for Space Based Wide Area

Surveillance System and Defense Satellite Program Follow-on.
- (U) Complete feasibility study for final earth penetrating weapon

(EPW) nuclear weapons designs.
- (U) Evaluate retrieved space radiation fiber optic experiment

which was launched into orbit in 1984.
- (U) Start developing computer models of damaged missile silos to

evaluate multiple nuclear blast and shock effects.

(U) FY 1991 Planned Program:
- (U) Launch the Integrated Optics Space Radiation Effects

Experiment into orbit.
- (U) Complete nuclear criteria studies for Defense Satellite

Program follow-on.
- (U) Evaluate high temperature superconductors for space.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, N manages this program. The top five contractors are:
University of New Mexico, Albuquerque, NM; Science Applications,
Inc, La Jolla, CA; Mission Research Corp, Santa Barbara, CA;
Ashmon Services, Huntsville, AL; and R&D Associates, Marina Del
Rey, CA.

(U) Related Activities:
- (U) FE 0602715H, Defense Nuclear Agency
- (U) PE 0603311F, Advanced Strategic Missile Systems
. (U) PE 0603605F, Advanced Radiation Technology
- (U) PE 0604222F, Nuclear Weapons
- (U) PE 0604711F, Systems Survivability (Nuclear Effects)
. (U) PE 0604747F, Electromagnetic Radiation Test Facilities
- (U) PE 0604312F, ICBM Modernization
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other ADDroriation Funds: Not applicable.

(U) International Coonerative Agreements: None
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FY 1991 RDT&E DESCRIPTIVE SUMIARY

Program Element: #6262F Budget Activity: 1 - TechnologX Base
PE Title: Conventional Munitions

A. (U) RESOURCES (S in Thousands):

Proiect FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estiate Estimate Comlete ra

06AL AF Armament Laboratory Operations
14,332 14,151 14,305 Cont TBD

2068 Advanced Guidance Technology
10,980 11,600 11,726 Cont TED

2502 Ordnance Technology
8,946 8,769 8,865 Cont TBD

2543 Weapons Effectiveness Methodology
1,846 1,770 1,789 Cont TED

2567 Aeromechanics Technology
8,9 6,753 6-827

TOTAL 44,198 43,043 43,512 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This effort advances the technology base
for air-delivered conventional weapons to support non-nuclear Air Force
missions. The program includes: (1) design and demonstration of
advanced air-delivered ordnance; (2) guidance and flight control to
assure weapon delivery; (3) advanced .low-drag high performance
airframes, conformal/internal carriage and separation and improved
submunition dispensing concepts; (4) safety and performance; (5) high
performance aircraft guns and amunition; and (6) modeling, technical
assessments and evaluation criteria for all efforts. This program
element also funds the management and support of the Air Force Armament
Laboratory at Eglin AFB FL.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 06AL: AIR FORCE ARMAMENT LABORATORY OPERATIONS. This
project supports and complements all other projects in the program
element and provides for management, support, and operation of the
Air Force Armament Laboratory, Eglin AFE FL. It provides civilian
salaries, transportation, rents, maintenance, communications,
supplies and equipment and modification of facilities.

2. (U) Proiect 2068: ADVANCED GUIDANCE TECHNOLOGY. This project develops
advanced midcourse and terminal guidance technologies for air-to-
surface and air-to-air conventional weapons. It also develops
advanced instrumentation systems to more effectively test new
conventional weapons. The payoffs from this project include:
all-weather delivery, increased accuracy, a "launch and leave"
capability, increased number of kills per sortie, increased
aircraft survivability and improved reliability and affordability.
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(U) FY 1989 Accosnliahsents:
- (U) Built algorithms and breadboard hardware for Joint AF/Navy

Noncooperative Vector Scoring System to provide accurate
missile/target encounter information without missile
hardware modification.

- (U) Transition of a digital frequency unit to PE 0604314F,
Advanced Medium Range Air-to-Air Missile (AMRAAM).

- (U) Initiated captive flight testing of gallium arsenide
submunition sensors against armored land combat vehicles.

(U) FY 1990 Planned Program:
- (U) Complete flight testing of gallium arsenide submunition

sensors to gather target/background infrared (IR) data.
- (U) Complete Noncooperative Vector Scoring System flight test.
- (U) Complete fabrication of the Have Torch breadboard seeker.
- (U) Initiate the Infrared/Radio Frequency (IR/RF) Dome program

to develop dome materials that transmit IR and RF energy
and withstand the high Mach environment.

- (U) Initiate development of laser diode arrays for submunition
sensors for better target discrimination selection.

- (U) Initiate development of high speed airborne video system
to support Seek Eagle program.

- (U) Begin development of Subminiature Telemetry system for
inexpensive instrumentation of munitions and aircraft.

- (U) Begin Have Rebound (bistatic radar) fabrication and test.
- (U) Develop and upgrade in-hovise image processing and radio

signal processing laboratories to provide increased
support capability for guidance system projects.

(U) FY 1991 Planned Program:
- (U) Initiate development of beam sharpening techniques for

real beam millimeter wave (14KW) radar seekers to provide
better resolution for detecting armored targets.

- (U) Complete the Have Torch active air-to-air seeker program
with ground testing of its potential against air targets.

- (U) Select candidate materials on the IR/RF Dome program and
test in the wind tunnel to determine the most promising
materials. Conduct comprehensive tests to evaluate their
optical properties.

- (U) Begin development of low cost Altitude Measurement System
for Seek Eagle application.

- (U) Complete development of quasi-optical, solid state mixer
subsystem for 1MW radar.

- (U) Complete the Have Rebound program and test it against
flyover targets.

(U) Work Performed Iv: Project managed by the Air Force Armament
Laboratory, Eglin Afl FL. Major contractors are: Hughes
Corp. Long Beach CA; Raytheon Co. Bedford MA; Loral, Akron OH;
McDonnell-Douglas Corp, St Louis MO; and Texas Instruments,
Dallas TX.
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(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Armament Technology Integration
- (U) PE 0602303A, Missile Technology
- (U) FE 0604314F, Advanced Medium Range Air-to-Air Missile
- (U) PE 0604258N, Vector Scoring
- (U) There is no duplication of effort within the Air Force

or the Department of Defense.

(U) Other ADorooriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.

3. (U) Project 2502: ORDNANCE TECHNOLOGY. This project develops advanced
non-nuclear ordnance technologies for air-to-surface and air-to-
air conventional weapons. The payoff from this project includes
improved munitions storage capability and transportation safety,
increased warhead effectiveness against buried and hardened
targets, and improved submunition dispensing.

(U) FY 1989 Acconlishments:
- (U) Determined the feasibility of using reactive fragments to

defeat ground based air defense systems such as radars
and radar vans.

- (U) Incorporated slapper detonators into development of fuzing
technology necessary for safing, arming, and firing of
insensitive munitions.

- (U) Completed design of a brassboard aimable warhead fuze.

(U) FY 1990 Planned Progzram:
- (U) Initiate development of active/passive, dual-mode target

detection devices for fuzing against future threats.
- (U) Initiate fuze development project for airfield attack

munitions.
- (U) Demonstrate aimable warhead fuze performance during final

target interaction tests.
- (U) Complete in-house development of melt-cast insensitive

high explosive (IME) to meet 1.6 hazard classification
and begin full scale evaluation.

- (U) Initiate and complete an in-house reactive fragment
warhead loading facility.

(U) FY 1991 Planned Proaram:
- (U) Demonstrate anti-armor fuze and insensitive munition

fuze performance during final target interaction testing
and warhead function testing.

- (U) Develop reactive fragment technology for runway defeat and
defense supression aerial targets.

- (U) Complete the selection and demonstration of reactive
materials for runway cratering bomb application.
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- (U) Complete interim qualification of high energy IHE and
demonstrate in an advanced missile warhead.

- (U) Demonstrate explosive launch of reactive fragments.

(U) Work Performed By: Project managed by the Air Force Armament
Laboratory, Eglin AFB FL. Major contractors are: Martin
Marietta, Orlando FL; Honeywell, Hopkins MN; Aerojet Solid
Propulsion Co, Sacramento CA; Atlantic Research Corp,
Gainesville VA; and General Electric Co, Burlington VT.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Armament Technology Integration
- (U) PE 0604314F, Advanced Medium Range Air-to-Air Missile
- (U) PE 0604602F, Armament Ordnance Development
- (U) There is no duplication of effort within the Air Force

or the Department of Defense.

(U) Other Anorooriation Funds: Not Applicable.

(U) International Coonerative Aereements: None.

4. (U) Project 2543: WEAPON EFFECTIVENESS METHODOLOGY. This project
assesses the lethality and effectiveness of current and planned
air-to-surface and air-to-air conventional weapons technology
programs and assesses the vulnerability of targets those programs
are intended to defeat. Payoffs include: improved weapon design,
and improved technology planning and increased technology focus.

(U) FY 1989 Accomplishments:
- (U) Built and tested full-scale and third scale models of

fixed hardened targets to assess the lethality of deep
penetrating. blast weapons.

- (U) Included countermeasures effects into lethality codes.
Key in evaluating effectiveness of weapon designs.

(U) FY 1990 Planned Program:
- (U) Conduct testing to evaluate fixed target response

(breaching and structural damage to concrete walls) to
cased charge blast and fragments.

- (U) Develop effectiveness code to evaluate different weapon
concepts in support of weapon design.

- (U) Develop physical and functional threat aircraft descript-
ions, develop computer models and conduct component
lethality assessment.

(U) FY 1991 Planned Program:
- (U) Evaluate effectiveness of hypersonic delivery dispensers

against fixed, hardened targets and enemy airfields.
- (U) Develop new air-to-air effectiveness code to evaluate new

mnition concepts.
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- (U) Evaluate the effect of smart fuzing and improved guidance
on lethality of new munition concepts.

(U) Work Performed Iv: Project managed by the Air Force Armament
Laboratory, Eglin AFB FL. The three major contractors are:
LTV Aerospace, Dallas TX; Denver Research Institute, Denver
CO; and Applied Research Associates, Albuquerque, NM.

(U) Related Activities:
- (U) PE 0603307F, Air Base Survivability
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0604602F, Armament Ordnance Development
- (U) PE 0604604F, Submunitions Development
- (U) PE 0602624A, Weapons and Munitions Technology
- (U) PE 0602332N, Surface/Aerospace Weapons Technology
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense

(U) Other ARroriation Funds: Not Applicable.

(U) International Cooerative Agreements: None.

5. (U) Prolect 2567: AEIOKECHANICS TECHNOLOGY. This project funds
technology efforts to improve aerodynamic efficiency for conven-
tional weapons. These technologies improve aircraft performance
by reducing weapon drag, and will enable supersonic low-altitude
weapon release, to increase aircraft survivability.

(U) FY 1989 Accomwlishments:
- (U) Completed and evaluated the Expert Missile Maintenance

Aide depot-level prototypes. This diagnostic software
provides rapid trouble-shooting of malfunctioning air-
to-air (Sparrow) and air-to-ground (GBU-15) weapons.

- (U) Developed Computational Fluid Dynamics (CFD) techniques to
analyze missile releases from aircraft in transonic and
supersonic flight.

- (U) Initiated fabrication of components for low cost, light-
weight organic composite dispenser airframes.

- (U) Designed, fabricated, and installed a dual-spool fiber
optic data link into a TV guided bomb (CBU-15) and began
flight tests to determine system performance.

(U) FY 1990 Planned Provxam:
- (U) Develop CFD techniques for the aerodynamic analysis of

hypersonic weapons.
- (U) Continue low cost light weight composite weapon airframe

fabrication.
- (U) Complete design of advanced lightweight composite air to-

air missile airframe (HAVE DASH) compatible with both low
drag external aircraft carriage and high density internal

* carriage applications.
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- (U) Integrate hardware, field computer and software into a
instrumentation van and begin testing tactical grade
inertial systems.

- (U) Begin development of tri-service miniature, low cost,
tactical missile grade inertial measurement unit (IHU).

- (U) Complete flight tests of dual-spool fiber optic data link
with GBU-15 test vehicle at ranges exceeding 20
kilometers.

(U) FY 1991 Planned Program:
- (U) Complete fabrication and initiate flight qualification

ground testing of lightweight composite missile airframe.
- (U) Develop CFD analysis of submunition deployment from a

hypersonic carrier vehicle.
- (U) Continue development of Tri-service tactical grade mini-

ature ring laser gyro IKU's to provide positioning data
to the weapon autopilot. The miniature IMU's will be
smaller less expensive and more reliable than existing
tactical IMU's.

- (U) Initiate in-house study for aerodynamic, structural and
integration technologies for hypersonic weapons.

- (U) Validate via flight testing the fiber payout techniques
previously developed using sled track testing.

- (U) Investigate fiber optic data link design for powered
tactical weapons. Ground testing conducted on sled track
configuration.

- (U) Develop CFD computer model to predict weapon separation
from a carrier vehicle in velocity ranges beyond Mach 5.

(U) Work Performed By: Project managed by the Air Force Armament
Laboratory, Eglin AFl FL. The three major contractors are:
McDonell-Douglas, St Louis NO; Rockwell Missile Systems
Division, Duluth GA; and Ford Aerospace, Newport Beach CA.

(U) Related Activities:
- (U) PR 0603230F, Advanced Tactical Fighter
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0603363F, Armament Technology Integration
- (U) PE 0604314F, Advanced Medium Range Air-to-Air Missile
- (U) PS 0604602F, Armament Ordnance Development
- (U) PS 0604604F, Submunitions Development
- (U) PE 0602201F, Aerospace Flight Dynamics
- (U) PE 0602618A, Ballistic Technology
- (U) PE 0602332N, Surface/Aerospace Weapons Technology
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other AoMronriation Funds: Not Applicable.

(U) International Cooerative Agreements: None. 0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: E0602702F Budget Activity: #1 - Technology Base
PE Title: Command. Control and Communications

A. (U) RESOURCES (S in Thousands)
Proiect

Number FY 1989 FY 1990 FY 1991 To Total
TteActual Estimate Esimt Complete Por

06RA Laboratory Operations
37,087 38,855 39.451 Cont TBD

2338 Assurance Techniques for Electronics
5,500 5,115 4,915 Cont TBD

4506 Surveillance Technology
9,795 8,985 8,630 Cont TBD

4519 Communications Technology
4,690 4,215 4,050 Cont TBD

4594 Intelligence Technology
5,750 5,475 5,205 Cont TBD

4600 Electromagnetic Radiation, Devices and Components
12,150 10,140 9,748 Cont TBD

5581 Command & Control Technology
8,03 7,11 7410 h

Total 83,008 80,496 79,409 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is the primary source of
new concepts, feasibility demonstrations and advanced technology for the
Air Force Command, Control, Communications and Intelligence (C31) systems
needs. Current developments include: increasing the operational
availability of C31 systems through improved reliability and
maintainability of electronic components and systems; improving the
effectiveness and survivability of C31 systems through reliable and
secure communications; improving surveillance range and detection
capabilities against both low observable threats and enemy electronic
countermeasures; and improving the timeliness and quality of
intelligence data for decision making. Technical projects address six
technology areas which advance the state-of-the-art in C31: electronic
reliability/maintainability and electromagnetic compatibility;
surveillance; communications; intelligence; electromagnetic radiation,
devices and components; and information processing.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991

1. (U) Project 06RA. Laboratory Operations: This project supports and
complements all other projects in this program element and provides
management, support, and operation of Rome Air Development Center
(RADC), Griffiss An, Rome, NY and the two directorates of RADC
located at Hanscom Afn, NA. It provides the pay and related costs
of scientists, engineers, and support personnel; transportation of
equipment, rents, communications and utilities costs; reproduction
services; procurement of supplies and equipment; and contractor
services for maintenance and modification of facilities.
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2. (U) Project 2338. Assurance Technigms for Electronics: The Air Force
needs technology which increases reliability and maintainability for
electronic devices and systems while assessing electromagnetic
compatibility. Payoffs are increased system availability and lower
life cycle costs. This project focuses on new silicon and gallium
arsenide based technology to identify and eliminate design and
fabrication characteristics that result in poor reliability. It
develops equipment/system reliability and maintainability techniques
to be applied to development of military systems, resulting in
improved operational readiness and supportability. Areas of emphasis
include: techniques to design in reliability; artificial intelligence
for system maintenance; and computer aided design techniques to
integrate reliability, maintainability, and testability.

(U) FY 1989 Accounlishments:
- (U) Developed test methodology for potential electromagnetic

susceptible devices used in radio frequency systems.
- (U) Developed a credible reliability design and failure rate

prediction model for printed circuit board connectiorr.
- (U) Developed finite element analysis techniques to predict

electronic component time to failure.
- (U) Established the first facility in the Air Force for testing

high speed VHSIC integrated circuits and devices.

(U) FY 1990 Plamed Program:
- (U) Transition the failure rate prediction model and the

automatic printed circuit board tester to Air Force Logistics
Command for their depot repair process.

- (U) Develop advanced rating criteria for reliable circuit design.

(U) FY 1991 Planned Progr-m:
- (U) Transition smart built-in-test (BIT) to Joint STARS Program.
- (U) Develop microcircuit time stress measurement device to record

a circuit board's lifetime environmental history.
- (U) Develop smart BIT based on Artifical Intelligence technology

to determine stability of lightweight airborne and spaceborne
phased array systems.

- (U) Develop computer aided design (CAD) procedure for designing
improved reliability into future integrated circuits.

(U) Work Performed By: RADC managed project. Major contractors:
Syracuse University, Syracuse, NY; Digital Computer Research,
Ithaca, NY; Ceorgia Tech Research Corp, Atlanta, GA; SCEEE, Ft
Cloud, VA; Uestinghouse Electric Corp, Baltimore, MD.

(U) Related Activities:
- (U) PE 0303126F, Long Haul Communications
- (U) PE 0603617F, C3 Applications
- (U) PE 0603726F, C31 Subsystem Integration
- (U) FE 0603789F, C31 Technology Development
- (U) There is no unncessary duplication in the Air Force or DOD.
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(U) Qther ARvronriation Funds: Not Applicable.

(U) International Cooverative Agreements: None.

3. (U) Project 4506. Surveillance Technology: The Air Force needs advanced
ground, airborne and space-based system concepts and technologies to
improve Air Force surveillance capabilities. Major exploratory
development efforts include: technology for new surveillance radars,
surveillance technology to counter low observable threats, and
counter-countermeasure technology to defeat electronic warfare
threats directed at surveillance systems. These efforts are based
upon technology such as signal processing, array antenna techniques,
and low-cost solid state transmit/receive modules. This project will
demonstrate techniques for electro-optical surveillance systems for
the detection, tracking and identification of airborne and
space-based targets; develop and demonstrate radar surveillance
sensor technology and concepts to overcome low cross-section
atmospheric targets in a severe Jamming environment; and will develop
and demonstrate low observable surveillance concepts, signal
processing techniques, and signal generation and control
technologies.

(U) FY 1989 Accomplishments:
- (U) Demonstrated adaptive nulling capabilities for space radar to

counter high speed adaptive jammer threat.
- (U) Completed evaluation of multi-domain signal processing

algorithm for radar systems to meet low observable threat.
- (U) Delivered high power L-band transmit/receive modules for ground

phased-array radar to improve detection capabilities in a
dense jammer/clutter environment.

- (U) Developed the multispectral system testbed to assess fusion
algorithm performance to improve detection.

(U) FY 1990 Planned Profram:
- (U) Demonstrate mainlobe nulling algorithms for electronic

counter-countermeasures.
- (U) Develop multi-band infrared techniques for detection,

tracking and identification of airborne targets.
- (U) Develop digital beamforming technology for low-observable

surveillance.

(U) FY 1991 Planned Program:
- (U) Test mainlobe nulling for electronic counter-countermeasures.
- (U) Develop multistatic, multifunction real-time fusion to validate

surveillance in a tactical threat environment.
- (U) Develop videband preselector technology to support wideband,

ultiband, monostatic and bistatic digital beamforming.
- (U) Design a single transmit/receive (T/R) module to do integrated

signal generation, reception and signal processing.
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UNCLASSIFIED

Program Element: 0 702F Budget Activity: #i - Technology Base
PE Title: Command. Control and Communications

(U) Work Performed By: RADC managed project. Hajor contractors: PAR
Technology Corp, New Hartford, NY; Raytheon Comm Division,
Wayland, MA; Atlantic Research Corp, Alexandria, VA; W.J. Schafer
Associate, Chelmford, HA; General Electric, Syracuse, NY.

(U) Related Activities:
- (U) PE 0603617F, C3 Application
- (U) PE 0603789F, C31 Technology Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other ADDrovriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 4519. Communications Technology: The Air Force needs
technologies which increase communication data rates, survivability
and flexibility. Communication survivability technologies include
enduring network technologies, advanced processors, spread spectrum
modems and adaptive nulling techniques. This project improves the
capacity of communications, enhances system survivability, develops
sensor internetting capability, improves communication techniques,
and enhances information connectivity, It improves signal
processing, develops optical signal processing techniques, and
develops optical networks for communication and surveillance
applications.

(U) FY 1989 Accomplishments:
- (U) Completed design of an all optical component radio for

transition to advanced technology development.
- (U) Completed phased array antenna design that replaces cables

with fiber optics for satellite communication applications.
- (U) Demonstrated single mode fiber optics which increases traffic

capacity in fiber optic local area networks.

(U) FY 1990 Planned PrograM:
- (U) Demonstrate survivable, multimedia communications network

architectures.
- (U) Demonstrate anti-jam/low probability of intercept

capabilities of acoustical charge transport devices.

(U) FY 1991 Planned Program:
- (U) Develop integrated optically-controlled microwave network for

phased arrays.
- (U) Develop single planar mode optical interconnect for optical

signal processing.
- (U) Develop optimum processors for Neural Network application

algorithms for communications systems.
- (U) Demonstrate modular, multi-rate, programmable processors for

antijam and low probability of intercept (AJ/LPI).
- (U) Integrate listributed adaptive network technology into

satellite ground terminals for survivable communications.
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Program Element: 0602702F Budget Activity: 41 - Technology Base
PE Title: Command. Control and Communications

(U) Work Performed By: RADC managed project. Major contractors:
Electronic Decision Inc, Chatsworth, CA; Hughes, Torrance,
CA; Hazeltine Corp, Greenlawn, NY; Poly-Scientific Litton
Systems, Blacksburg, VA; Harris Corp, Melbourne, FL;
TRW, Redondo Beach, CA; Ratheon Comm Division, Wayland, MA.

(U) Related Activities:
- (U) PE 0303126F, Long Haul Communications
- (U) PE 0603617F, C3 Applications
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0603789F, C31 Technology Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Anoropriation Funds: Not Applicable.

(U) International Coonerative Agreements: None

5. (U) Project 4594. Intelligence Technology: The Air Force needs
technologies which improve and automate Air Force capabilities to
process, fuse and disseminate useful and timely intelligence
information. This project improves recording and handling techniques
for timely processing, storage and dissemination of extremely high
data rate, large volume intelligence information. It provides rapid
recording, storage and retrieval of high data rate, large volume
intelligence data; develops signal processing directed at signal
intelligence exploitation, information deception, and unintentional
emissions; develops technology for correlation and fusion of
multisource data; provides advanced processing techniques for the
receipt, correlation analysis and display of target reports from
advanced sensor systems; supports advanced weapon systems through the
exploration of multispectral, multisource imagery; and provides
advanced techniques for charting and geodesy data processing.

(U) FY 1989 Accomplishments:
- (U) Developed technique for exploiting airborne spectrometer data

for countering denial and deception techniques.
- (U) Developed an Artificial Intelligence based automated imagery

exploitation system for identifying ground targets.
- (U) Developed voice synthesis technique for a battle management

information display system.

(U) FY 1990 Planned Program:
- (U) Complete investigation of crystalline 3-D memories, optical

random access memories, and cache memories.
- (U) Develop wideband analog recording to increase data capacity

for intelligence systems.
- (U) Demonstrate applications of Neural Networks to improve image

processing and pattern recognition for intelligence sensors.
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UNCLASSIFIED

Program Element: #0602702F Budget Activity: #1 - TechnologX Base
PE Title: Command. Control and Communications

(U) FY 1991 Planned Program:
- (U) Complete design of an expert system for electronic

intelligence analysis to increase speed and accuracy of
electronic intelligence reporting.

- (U) Deliver model of speech processing system to provide clear
voice communications for improved air crew performance in
heavy cockpit noise.

- (U) Demonstrate effectiveness of electronic warfare manipulative
deception techniques to defeat passive collection systems.

- (U) Develop optical memory demonstrations for random access, cache
associative and three dimensional memory techniques.

(U) Work Performed By: RADC managed project. Major contractors: GTE
Government System Inc, Boston, MA; Gould Defense System Inc,
Chicago, IL; Automatic Inc, Falls Church, VA; Harris Corp,
Melbourne, FL; PAR Technology Corp, New Hartford, NY.

(U) Related Activities:
- (U) PE 0603260F, Intelligence Advanced Development
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0604750F, Intelligence Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other ADorouriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

6. (U) Project 4600. Electromagnetic Radiation. Devices and Cogmonents: The
Air Force needs technology for the generation, control, processing
and radiation of radio frequency, microwave and millimeter wave
energy for C31 systems. The most promising technologies for
improving C31 systems are electromagnetic scattering (from targets
and clutter), monolithic microwave, millimeter wave integrated
components, and antennas/electromagnetic wave propagation. This
project develops a technology base for electronic and electro-optic
devices, electromagnetic device materials and device radiation
hardening for C31 systems; develops optic technology for electronic
intelligence processing and data storage, real-time target
recognition, control of large phased array antennas, and processing
of various space sensors.

(U) FY 1989 Accomlishments:
- (U) Completed design of radomes to reduce radar cross section of

antennas.
- (U) Completed development of multi-band infrared camera for

aircraft signature measurement using platinum silicide
technology.

- (U) Developed digital optical coprocessor to increase speed for
electronic intelligence applications.
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Program Element: 40602702 Budget Activity: 41 - Technology Base
PE Title: Command. Control and Communications

(U) FY 1990 Planned Program:
- (U) Test universal galluim arsenide direct digital frequency

synthesizer for improved anti-Jam systems.
- (U) Complete evaluation of phase-only optical filter for

noncooperative target recognition.
- (U) Complete coherence experiment to evaluate large antenna

structures for improving over-the-horizon radar.

(U) FY 1991 Planned Prorai:
- (U) Test high temperature superconductivity material for lower

noise in millimeter wave integrated components.
- (U) Develop devices for optic generated microwave signals for

phased array antenna systems.
- (U) Implement adaptive polarization to enhance performance of

bistatic, low-observable detection radars.
- (U) Demonstrate a large-array performance monitor and a signal

corrective system for airborne Smart Skin arrays.

(U) Work Performed By: RADC managed project. Major contractors:
Texas Instrument Inc, Dallas, TX; Hazeltine Corp, Greenlawn, NY;
Hughes Aircraft Co, Torrance, CA; Eastman Kodak Co, Rochester, NY;
EGC&G Raticon, Sunnyvale, CA.

* (U) Related Activities:
- (U) PE 0303126F, Long Haul Communications
- (U) PE 0603726F, C31 Subsystem Integration
- (U) PE 0603789F, C31 Technology Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Auprooriation Funds: Not Applicable.

(U) International Coooerative Agreements: None.

7. (U) Project 5581. Command and Control Technology: The Air Force needs
technologies which advance capabilities in C31 by providing strategic
and tactical field commanders with improved techniques for the
processing and presentation of information for battle management.
Technologies being developed will increase the capability, quality
and reliability while reducing the cost of computer resources in
weapon systems. This project develops systems that automate and
streamline the command and control process. It also improves software
engineering tools; software development methodologies and computer
based tools; and software quality specification, measurement and
assessment. This project develops advanced computer software modeled
after human information processing and capable of providing vast
improvement in military decision processes. It also develops
technology in distributed systems, data bases, and optical computing;
develops distributed operating systems, fault tolerance mechanisms and
prototype evaluators; and develops technologies associated with
knowledge-based, expert, distributed databases.

0030G
UNCLASSIFIED



UNCLASSIFIED

Program Element: jj60JZE Budget Activity: #1 - Technology Base
PE Title: Command. Control and Communications

(U) FY 1989 Accomilishments:
- (U) Evaluated Knowledge Based Software Assistant models for

distributed operating systems.
- (U) Completed designs for digital optical computers.
- (U) Demonstrated Knowledge Based simulation for tactical flight

mission planning.

(U) FY 1990 Planned Program:
- (U) Modify the Software Life Cycle Support Environment, an

integrated set of support software tools, to provide
knowledge-based enhancements.

- (U) Demonstrate multiple host interconnection of computers using
distributed configurations.

(U) FY 1991 Planned Program:
- (U) Complete logic modeling and system definition for the

software engineering workstation.
- (U) Evaluate potential of commercial database management systems

to support distributed tactical data bases.
- (U) Demonstrate an automated C2 system engineering workstation.
- (U) Demonstrate a holographic-based digital optical processor.

(U) Work Performed By: RADC managed project. Major contractors:
Syracuse University; Skytop, NY; IITRI, Chicago, IL; Computer
Science Corp, Falls Church, VA; Computer Corp, NJ; Honeywell Inc,
St Petersburg, FL; International Software Systems, TX;
Calspan-UB Research Center, NY.

(U) Related Activities:
- (U) PE 0603617F, C3 Applications
. (U) PE 0603728F, Advanced Computer Technology
. (U) PE 0603789F, C31 Technology Development
- (U),There is no unnecessary duplication in the Air Force or DOD.

(U) Other Annrogriation Funds: Not Applicable.

(U) International Cooperative Areements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603106F Budget Activity: #2 - Advanced Technoloff
PE Title: Logistics Systems Technoloy Develonment

A. (U) RESOURCES (S in Thousands)
Proiect
Nmber FY 1989 FY 1990 FY 1991 To Total

Title Actual Estimatei Esti.matei C0D~t Pram

2745 Logistics for Combat Readiness Maintenance
3,175 75 100 Cont TBD

2940 Computer Technology for Systems Design and Maintenance
4,542 3,429 4,528 Cont TBD

2950 Integrated Maintenance Information System (IMIS)
5,951 5.610 7.130 Con IQ

Total 13,668 9,114 11,758 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
element is one of the primary development programs for the DoD Com-
puter-Aided Logistics Support (CALS) initiative. CALS will replace the
current paper-based technical information system with efficient and
easily updated electronic data management. This program element will:
improve the way maintenance considerations are designed into weapons
systems; make engineering and maintenance data electronically available
throughout the lifetime of weapons systems; allow faster determination
of the best balance of conflicting manufacturing and performance
requirements for more reliable and supportable weapons; provide more
realistic computer-based logistics planning and combat capability

assessment models; and develop portable maintenance electronic job aids
to assist maintenance technicians so that they can accomplish more
kinds of diverse tasks. This technology supports "Rivet Workforce"
goals (e.g., reduce number of maintenance specialties from 24 to 6 for
the Advanced Tactical Fighter [ATF]). This is the only R&D supporting
Phase III of the Air Force Technical Order Management System (AFTOMS) -
- a $400M program to computerize technical data. Variations in funding
level are due to OSD directed actions as indicated below.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN Sl0.0 MILLION IN FY 1991:

1.(U) Project 2745. Logistics for Combat Readiness Maintenance: This
project develops computer models to predict requirements for
people, spare parts, maintenance skills and repair activity
associated with deployment, battle damage, and intense wartime use
of weapon systems.

(U) FY 1989 AccomDlishments:
- (U) Traniferred as directed by the Office of the Secretary of

Defense, $2.6 million to PE #0603001A.
- (U) Transitioned computer model which predicts the impact of

reduced numbers of aircraft maintenance specialties.
- (U) Developed training techniques for flight line emergency

aircraft repairs in chemical environments.
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UNCLASSIFIED
Program Element: i060106 Budget Activity: 42 - Advanced Technology
Pe title: Logistics Systems Technology

- (U) Produced video tape showing engineers how to design
aircraft for repair in chemical protective ensemble.

(U) FY 1990 Planned Program:
- (U) Work on joint service application of the above computer

maintenance model with the Army Research Institute.

(U) FY 1991 Planned Proram:
- (U) Plan integrated test of above-mentioned model with Project

2950, electronic flight line maintenance aids.

(U) Work Performed By: This project is managed by the Human Resources
Laboratory, Logistics and Human Factors Division, Wright-Patterson
AFB OH. The contractor is Systems Exploration Inc., Dayton, OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0602205F, Personnel, Training and iSimulation.
. (U) PE #0603007A, Human Factors, Personnel, and Training

Advanced Technology.
. (U) PE f0603205F, Aerospace Vehicle Technology.
- (U) No duplication occurs within the Air Force or DoD.

(U) Other Annronriation Funds : Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Proect 2940. Comuter Technologv for Systems Design and Maintenance:
This project has two major efforts. The first develops and
demonstrates Computer Aided Design (CAD) technologies which will allow
designers to incorporate reliability, maintainability, and logistics
considerations early in the design process. This effort also supports
DoD Concurrent Engineering efforts. The other effort, Integrated
Design Systems (IDS), develops methods to electronically capture
digitized contractor design and technical information databases and
use them for subsequent modification and reprocurement.

(U) FY 1989 Accomolishments:
- (U) Developed approved plan for digitized capture and use of

technical information data bases at Air Logistics Centers.
- (U) Joint project with Army designed Reliability and aintain-

ability (RIM) trade-off analysis for mechanical systems.
- (U) Tansitioned to industrial sites a computerized model of

maintenance technicians for test and evaluation in CAD
systems.

(U) FY 1990 Planned Program:
- (U) IDS schedule revised due to a $2.0 million FY 91 OSD

directed budget reduction.
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Program Element: #0603106F Budget Activity: #2 - Advanced Technology
Pe title: Logistics Systems Technology Develomen

- (U) Improve computer-aided maintainability design by modeling
the dynamics of a maintenance technician's limbs.
Transfer to industry for evaluation in CAD systems.

- (U) Conduct field test of integrated information modeling and
management system components at an Air Logistics Center.

- (U) Demonstrate, with Army, software for mechanical design.

(U) FY 1991 Planned Program:
- (U) Improve computer-aided maintainability design by expanding

existing anthropometric model of maintenance technicians
to include fatigue, and task time.

- (U) Expand demonstration of access to technical data bases and
digitized design tools at Air Logistics Center.

- (U) Demonstrate design work-station for on-line trade-offs
between R&M and supportability during system design.

(U) Work Performed By: This project is managed by the Human
Resources Laboratory, Logistics and Human Factors Division,
Wright-Patterson AFB OH and the Wright Research & Development
Center, Wright-Patterson AFB OH. The top 5 contractors are
Rockwell International, Los Angeles, CA; Systems Research
Laboratories, Beavercreek, OH; General Dynamics Corp, San
Diego, CA; Boeing Computer Services, Seattle, WA; and Systems
Exploration Inc, Dayton, OH.

(U) Related Activities:
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE 10603205F, Aerospace Vehicle Technology.
- (U) PE #0602205F, Personnel, Training and Simulation.
- (U) PE #0604740F, Computer Resource Management Technology.
- (U) PE #0780101F, Industrial Preparedness.
- (U) No duplication occurs within the Air Force or DoD.

(U) Other Aonronriation Funds: Not applicable.

(U) International Cooperative Agreements : None.

3. (U) Prolect 2950. Integrated Maintenance Information System (IKIS):
This project is developing a portable computer to display
instructions and fault diagnosis to flight line maintenance
technicians. It will allow replacement of the paper-based
Technical Order system with a digital system. It will link all
technical order, diagnostic (including built-in weapon system
tests), training, scheduling, control, management and supply
information required by maintenance technicians. This will
significantly increase the productivity of maintenance and support
personnel, and resiliency of maintenance organizations in combat.

(U) FY 1989 Accoalishments:

- (U) This year's program included a $2.ON OSD directed enhance-
ment in maintenance diagnostics research and development.
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Program Element: 0 Budget Activity: 42 - Advanced Technology
Pe title: Logistics Systems Technolo Develovmnt

- (U) Initialized field tests of portable maintenance aiding and
diagnostic technology on flight-line using the F-16.

- (U) Draft specification developed for generation, update, and
presentation of pageless digital technical orders to Advanced
Tactical Fighter (ATF) and Air Force Technical Order
Management System (AFTOS).

- (U) Initiated program to interconnect stand-alone portable
technician maintenance aids to base maintenance and supply.

- (U) Began development of joint services specifications for
pageless technical data.

(U) FY 1990 Planned Program:
- (U) Initiate Joint IMIS service test with Navy on an F/A-18.
- (U) Continue development of advanced display screens and

components for flight line use.
- (U) Transition final specifications for authoring and pre-

senting aircraft technical information to ATF and AFTOMS.
- (U) Continue development of full-base level IHIS prototype

incorporating supply interface, maintenance action
reporting, and integrated diagnostics.

- (U) Continue development of Joint service specifications for
pageless technical data.

(U) FY 1991 Planned Proegrm:
- (U) Provide functional specifications for flight line

maintenance aiding system.
- (U) Continue development of flight line maintenance aid,

incorporating artificial intelligence systems.
- (U) Continue development of IMIS functional demonstration

prototype for base level field test.

(U) Work Performed By: This project is managed by the Human
Resources Laboratory, Logistics and Human Factors Division,
Wright-Patterson AFB OHl. The contractors are Systems Research
Laboratories, Beavercreek, OH; General Dynamics Corp, San
Diego, CA; McDonnell Aircraft Corp, St Louis, NO; and Systems
Exploration Inc, Dayton, OH.

(U) Related Activities:
- (U) PE #0602205F, Personnel, Training and Simulation
- (U) P# 0O604740F, Computer Resource Management Technology
- (U) PS #0207219F, Advanced Tactical Fighter
- (U) P 0 0604708F, Generic Integrated Maintenance Diagnostics

systems
- (U) PE #0603721N, Integrated Diagnostic Support
- (U) This project is conducted Jointly with the Navy and no

duplication occurs within the Air Force or DoD.

(U) Other Aniroriation Funds: None.

(U) International Cooerative Areements: Not applicable. 0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #06;0'41 Budget Activity: #2 - Advanced Technoh1y
PE Title: TNEWL/ZCII flzP1OZnu=

A. (U) RESOURCES (S in Thounands)

Njimhper Z FY 1989 FY 1990 FY 1991 To Total
Tit 1' Antua1 ZZUxj~t P~qiapQMP.= ragxa

2273 Integrated Electronic Warfare System (INEWS)
5,794 8,613 5,500 0 79,846

2538 Integrated Communications, Navigation, Identification Avionics (ICNIA)
1,380 15,412 4,518 0 91,379

2734 Very High Speed Integrated Circuits (VHSIC)-based Subsystems.
16,296 12,339 19,554 0 111,563

3003 Common Signal Processor (CSP)
9,951 0 0 0 37,098

3062 Pave Sprinter

Total 36,651 36,364 29,572 0 322,986

(* Though PE 63109F currently has no funding beyond FY 1991, the logic, feasi-
bility and sources for extending it beyond then are being identified,
investigated and evaluated. Effort portrayed as "initiate" in "FY 1991
Planned Programs" is contingent upon this extension.)

B. (U) CRIEF DESCRIPTION OF RLEMENT: Provides proof-of-concept development
and demonstration of VHSIC-based advanced integrated modular avionics
for the Advanced Tactical Fighter (ATF) with applicability to the
Navy Advanced Tactical Aircraft (ATA, or A-12) and Army Light
Helicopter, Experimental (LHX). Builds advanced development model
(ADM) subsystems under management guidance from the Wright Research
and Development Center, the ATF SPO and the Joint Integrated Avionics
Working Group (JIAWG). Continues technical base for long term
development of JIAWG common avionics baseline for using aircraft,
such as ATA, ATF, LHX. Develops and validates a set of international
specifications/standards for a common CNI terminal based on JIAWG
architecture in conjunction with the Allied Standard Avionics
Architecture Council (ASAAC) and other international, collaborative
advanced avionics efforts.

C. (U) TTURTTFTC!ATION FOR PROECTS LKSS THAN S10-0 MILLTON IN AOTH FY I990

1. (U) Proaect 2271. INEWS: Threat Warning and Countermeasures capa-
bility for Low Observable aircraft which will be fully inte-
grated into Integrated Avionics Suite of the ATF, with
applicability to the ATA and LHX.

(U) FY 19ag hnm1.sh mnA:

- (U) Completed transition of INEWS Dem/Val and ADM develop-
ment into Program Element 0604250F for pre-FSD
construction of core INEWS module set.
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Program Element: IA231= Budget Activity: #2 - Advanced Tenhnola=o

PE Title: TNEa/LCNZ& DeBdD±.

- (U) Initiated requirements analysis for real-time avionics
artifical intelligence (AI) processor modules for sit-
uation awareness (within JIANG architecture).

(U) FY 1990 Planned Program:
- (U) Initiate advanced IR missile warning system definition in

conjunction with the parallel processor advanced
development work in project 2734.

- (U) Continue studies and demonstrations in advanced infrared
countermeasures.

- (U) Complete Al processor modules requirements analysis.

(U) Y 1991 Planne Pgram:
- (U) Complete definition and initiate design of a passive IR

missile warning massively-parallel processor.
- (U) Deliver INEWS system digital model to the Air Force and

Navy.
- (U) Initiate development of AI processor for situation

awareness.

(U) Work Perfred Bv.
- (U) In-house work by WRDC/AAW and ATF SPO, Wright-Patterson

AFB, OH.
- (U) Major contractors are TRN Corp., San Diego, CA;

Westinghouse Electric, Baltimore, N; Sanders Assoc,
Nashua, NH; and General Electric, Utica, NY.

(U) Related Activitifta:

- (U) Program Element #0604250F, Integrated EW/CNI Development.
- (U) Program Element #0603230F, Advanced Tactical Fighter.
- (U) Program Element #0603270F, Electronic Combat Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Apnronriaton PundL: None.

(U) Internatnnl Cowrative xAmente: None.

2. (U) Pra4iat 253.. IECKTA: Integrated, VBSIC-based, modular
Communications, Navigation, Identification (CII) system--including
integrated, multifunction antennas--applicable to the integrated
avionics suites of ATF/ATA/LHX. Study and development of
specifications and standards for international, collaborative CNI
and advanced avionics architectures.

(U) WY 130 Aoor1iahmenta:
- (U) Finalized ICHIA module fabrication and software coding,

including Navy unique functions.
- (U) Started terminal assembly and test.
- (U) Recoded operating system and GPS and JTIDS voice software

modules into Ada.
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Program Element: #06at119F Budget Activity: #2 - Advano-d T&ehnol
PE Title: ZNSLICNZ&

(U) FY 1990 Planned ProarAi:
- (U) Fabricate, test, and deliver ICNIA ADM Terminals #1, 2, 3,

and 4 including Navy unique software functions in ADM #4.
- (U) Flight demonstrate ADM #1 in an Army UH-60 helicopter.
- (U) Start imbedding of ICNIA ADM #3 into Integrated

Electromagnetic System Simulator (IESS) facility and
testing of ADM #4 in IESS.

- (U) Determine LPI Situational Awareness Data Link (SADL)
requirements including JIANG comonality and fleet
interoperability.

- (U) Establish preliminary designs for special integrated
antennas.

(U) EY 1Q91 PlannLd Proram:
- (U) Finalize IESS/ADM #3 interfacing and continue ADM #4

testing.
- (U) Complete LPI SADL detail design efforts and initiate

single JIANG based implementation.
- (U) Breadboard and test critical integrated antennas and

electronics.

(U) Work Perfornmd By:
- (U) In-house work by the ATF SPO and WRDC/AAA, Wright-

Patterson AFB, OH.
- (U) Major contractors are TRW Corp., San Diego, CA; Rockwell-

Collins, Cedar Rapids IA; and Plessy, Wayne, NJ.

(U) Related Actlyition.-

- (U) Program Element #0604250F, Integrated EN/CNI Development.
- (U) Program Element #0603230F, Advanced Tactical Fighter.
- (U) US/France Bilateral MOU for development of advanced

processing module set.
- (U) US/FRG Bilateral MOU (draft) for development of advanced

video processing module set.
- (U) ASAAC MOU (draft) with France, Germany, and the United

Kingdom.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Ohar &prnpriaton FufLd: None.

(U) IntIat]nn1 Ca-=ratiwe Aa mt: US/FRG 1OU (draft) to
develop an advanced video processing module set; ASAAC MOU
(draft) to develop a specification and NATO STANAG for an
Advanced Avionics Architecture.
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7Y 1991 RDTiE DESCRIPTIVE SUMMARY

Program Element: AI M Project Number: 231
PE Title: K Budget Activity: #2 - AdvAnred Teehno1n

A. (U) RESOURCE S in ThoumandmI

Project Title:
Popular FY 1989 FY 1990 FY 1991 To Total
HAM &G~tUIA EAUiMAte Zn-t~InAt CQMPlotf PXIX

2734 VHSIC-based Subsystems
16,296 12,339 19,554 0 111,563

B. (U) %RTUr nRscfTIPTTGIOw or misRslToNRZJITmT AND nYhTRM CPABTLITIVR:
Designs, develops, integrates, and tests advanced concepts in
avionics. Design and develop modular, multi-application signal and
data processor systems to extend the Joint Integrated Avionics
Working Group (JIANG) module set in the area of parallel processing
(supercomputers). To support the JIAWG comnon module validation and
verification, this project funds the Demonstration of Avionics Module
Exchangeability via Simulation (DAMES) effort. The DAMES is a state
of the art simulation tool with the capability to handle large scale
circuit designs down to the logic gate level. This simulation offers
government validation and verification of module design prior to
extensive Very High Speed Integrated Circuit (VHSIC) chip and hard-
ware fabrication, and permits early software integration ahead of
hardware availability. Develops and integrates technologies into
elements of the integrated avionic suite which enhance the support-
ability of the avionics system. Develops and validates a set of
international specifications/standards for a common CNI terminal
based on the JIAWG architecture in conjunction with the Allied
Standard Avionics Architecture Council (ASAAC) and other inter-
national, collaborative advanced avionics efforts.

C. (U) PRPAM kC4LIRNN3WR A PLANS:

1. (U) FY 1Q89 AcL -- umihmntn:

- (U) Tested VHSIC 1750A advanced development module sets.
- (U) Installed DAMES simulation and conducted initial DAMES

interoperability demonstrations on Common Signal Processor
designs.

- (U) Initiated development of VHSIC (Phase I) 32-bit central
processing unit (CPU) module.

- (U) Completed the multi-contractor definitions of Radiation
Hardened 32-Bit Processors (RH-32) for space and airborne
applications and prepared for downselect for
the development phase.

- (U) Initiated programs in packaging and cooling to increase
reliability and lower cost of JIANG modules.

- (U) Initiated program in Modular Avionics Maintenance
Technology to lower support costs in the field.

- (U) Successfully integrated CSP hardware and software, Ultra
Reliable Radar (URR) receiver/STALO, and solid state phased
array antenna and demonstrated URR system.
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2. (U) FY 1990 Planned Progra,:
- (U) Develop system simulation for entire avionics system in

coordination with lower level DAMES development.
- (U) Demonstrate the Active Star Coupler module as a risk

reduction for ATF.
- (U) Continue VHSIC 1750A testing with inclusion of the JIANG

Test and Maintenance (TM) standard bus and ADA real-time
operating system.

- (U) Develop packaging concepts for RF/photonic
connection/backplane, rack/system cooling, and low cost,
ultra-reliable modules.

- (U) Initiate requirements analysis for new avionics parallel
processing modules to support JIANG architecture
extensions.

- (U) Investigate technology insertions into the JIANG processor
area, e.g. VHSIC 2, GaAs, advanced packaging, and fiber
optics.

- (U) Conduct demonstration of time stress measurement modules,
expert system diagnostic, integrated maintenance system,
and Tester Independent Support Software System(TISSS).

- (U) Initiate advanced avionics architecture studies in support
of Allied Standard Advanced Avionics Council (ASAAC).

- (U) Initiate acquisition of CNI advanced development modules
for use in supporting ASAAC effort.

3. (U) WY 1991 Planned Pram:
- (U) Conduct demonstrations in RF packaging, photonic back-

plane/connectors, integrated rack/system cooling, and
advanced modules.

- (U) Demonstrate System Simulation for JIANG architecture.
- (U) Complete parallel processing module requirements analyses

and technology insertion opportunities assessment.
- (U) Initiate development of highest payoff JAIWG compatible

comon modules and needed software tools.
- (U) Conduct demonstration of time stress measurement modules,

expert system diagnostic, integrated maintenance system,
and TISSS.

- (U) Continue advanced avionics architecture studies in support
of ASAAC.

- (U) Continue acquisition of CKI advanced development modules
for ASAAC.

4. (U) Program to ( ,cmplt4on (if PER i rl beynnd FT 19911:*
- (U) Complete 32-bit CPU module development.
- (U) Develop VHSIC based, JIANG compatible, parallel processing

modules.

* These are potential new projects and logical extensions of ongoing efforts
which leverage the work already done and ensure continuing advancements in
avionics technology.
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Program Element: h Project Number: 22.
PE Title: T Budget Activity: #2 - Advanced Techn"noyV

D. (U) WORK PERFORMED BY:
- (U) In-house work by the WRDC/AAA Wright-Patterson AFB, OH. RADC

is responsible fot the TISSS effort.
- (U) Major contractors are TRW, Dayton, OH; Harris, Melbourne, FL;

Westinghouse, Baltimore, MD; Lockheed, Burbank, CA; IBM,
Manassas, VA and Owego, NY; Hughes Aircraft, Los Angeles, CA;
and AT&T Bell Labs, Whippany, NJ.

E. (U) CQU4PARSOW &WITH FY 1990/91 DRSCRTPTIVE StUMMARY:

1. (U) TECHNTCAL CHANGES: None.

2. (U) SCHEDUL J CAN=ES: None.

3. (U) COST CHANGES: Revised budget estimates.

F. (U) PROGRAM DOCM49NTATION:
- (U) TAF SON 304-83 Advanced Tactical Fighter

G. (U) RELATED ACTIVITTVS:
- (U) Program Element #0604250F, Integrated EW/CNI Development.
- (U) Program Element #0603225F, DoD Common Programming Language (Ada)
- (U) Program Element #0603230F, Advanced Tactical Fighter
- (U) Program Element #0603220C, (Rd-Hard 32-bit Processor effort)
- (U) Joint Integrated Avionics Working Group (JIAWG)
- (U) US/France Bilateral MOU for development of advanced processing

module set.
- (U) US/FRG Bilateral MOO (draft) for development of advanced video

processing module set.
- (U) ASAAC MOU (draft) with France, Germany, and the United Kingdom.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRTATION FUNDS:

1. (U) EJX3JB : Not applicable.
2. (U) MILITARY CI=SRUCTYON: Not applicable.

I. (U) INTERNATT A RrMNENTS: ASAAC MOU (draft) to develop a
specification and NATO STANAG for an Advanced Avionics Architecture.

J. (U) IETN HDU:
1. (U) Completed CSP February 1989
2. (U) Completed integration of CSP, URR, SSPA May 1989
3. (U) Stand alone test of VHSIC 1750 May 1989
4. (U) DAMES PI bus interoperability demo August 1989
5. (U) Demonstrate flow through module cooling and

ultra reliable electrical connector April 1990
6. (U) DAMES VHSIC 1750 and high speed data bus

interoperability demo May 1990
7. (U) VHSIC 32-bit design complete June 1990
8. (U) Active Star Coupler test August 1990
9. (U) Multi chip package for modules and optical

connector/backplane design complete February 1991
10. (U) Integrated Maintenance system demo May 1991
11. (U) VHSIC 32-bit breadboard delivered August 1991
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0 FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603112F Budget Activity: #2 - Adv Technology
PE Title: Advanced Materials for Develovment

Weapons Systems

A. (U) RESOURCES (S in Thousands)

Preiect FY 1989 FY 1990 FY 1991 To Total
Number tual Estimate Estimate Complete

2100 Laser Hardened Materials
*0 7,100 11.792 Cont TBD

3153 Nondestructive Inspection Development
*0 1,539 3,050 Cont TBD

3946 Materials Transition
0__ 20
*0 8,639 15,042 Cont TBD

*Project 2100 was funded in Program Element 0603211F, Aerospace Structures
and Materials, at $8.487M in FY 1989. Project 3153 was also funded in Pro-
gram Element 0603211F at $2.017M in FY 1989, for a total of $11,066M.

B. (U) BRIEF DESCRIPTION OF ELEMENT: Program Element 0603112F, Advanced Mate-
rials for Weapon Systems, was created from the materials portion of Sci-
ence and Technology Program Element 0603211F, Aerospace Structures and
Materials, to accelerate the transition of materials to current and fu-
ture weapon systems. Future Air Force systems will rely on materials
technology for increased performance, longer life, improved reliability
and maintainability, and low producibility costs. Currently no program
exists to transition new materials into Air Force systems other than
projects 2100 and 3153. New developments in Program Element 0602102F,
Materials, have had to wait for an advanced development component demon-
stration or manufacturing technology demonstration in order to complete
the material developments. Beginning in FY 1991 Project 3946 will de-
velop the necessary processing and scale-up data on new classes of ad-
vanced materials to shorten transition time into their respective ap-
plications. Currently this Advanced Development program demonstrates
subsystem applications of hardening techniques against low, medium, and
high power laser threats in mission scenarios and advanced nondestruc-
tive inspection techniques for Air Force systems. These new technol-
ogies are required to provide current and new aerospace systems the ca-
pabilities to protect against laser threats and to reliably inspect
aerospace structures.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Proiect 3153. Nondestructive Insnection Development: Develops and
accelerates the integration, demonstration, and application of new
ultrasonic, electromagnetic, radiographic, thermal, and chemical
nondestructive inspection/evaluation technology to satisfy critical
depot level and initial manufacturing quality, integrity, and safety
assurance requirements. Demonstrates, validates, and transfers new
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Program Element: 406Q112 Budget Activity: 42 - Adv Technolozy
PE Title: Advanced Materials for

Weanons Systems

or greatly improved defect detectiot./evaluation capabilities. Tai-
lors new methodology to satisfy specific critical nondestructive
inspection/evaluation (NDI/E) requirements, such as inspection for
hidden corrosion. Improves methods and equipment to significantly
increase consistency, reliability, and cost-effectiveness of NDI/E
procedures.

(U) FY 1989 Accolishments:
- (U) Continued developing breadboard backscatter imaging X-Ray

Computed Tomograptiy (XCT) system with higher than conven-
tional capability X-ray source.

- (U) Completed XCT techniques for inspecting electronic piece
parts and closed systems, such as sealed thermal batteries.

(U) FY 1990 Planned Program:
- (U) Continue the major testing and validation efforts on new

XCT equipment and procedures.

(U) FY 1991 Planned Program:
- (U) Complete validation testing and document cost effective

procedures and equipment specifications for critical ap-
plications of XCT systems.

- (U) Begin developing several prototype NDI systems that will
rapidly locate damage sites on large area composite struc-
tures and have accept/reject capability for greatly en-
hanced supportability. To be demonstrated in FY 95.

- (U) Initiate program to develop portable real-time filmless X-
ray NDI system for use by field and maintenance depot per-
sonnel. To be demonstrated in FY 95.

- (U) Initiate program to develop an impact damage detection
technique that will rapidly identify damage sites which
exceed a specific impact energy threshold level to save
inspection time and improve sortie generation rate. To be
demonstrated in FY 95.

(U) Work Performed By: This project is managed by the Materials
Laboratory, Wright-Patterson AFB OH. The two contractors are
Northrop Aircraft Co., Hawthorne CA; and Boeing Aerospace Co.,
Seattle WA.

(U) Related Activities:
- (U) Program Element #0602102F, Materials
- (U) Program Element #0708011F, Industrial Base Program.
- (U) Integrated with the Air Force NDI Program Office, San

Antonio TX.
- (U) No duplication of effort within the Department of Defense.

(U) Other Aunrooriation Funds: Not applicable.

(U) International Cooperative Afreements: None
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2. (U) Project 3946. Materials Transition: Develops necessary processing
and scale-up data on new classes of advanced materials to shorten
transition times into their respective applications. Work efforts
focus on applying a material's capabilities to a system's needs.
Develops the understanding needed to prove manufacturing feasibili-
ty and reliable properties/performance behavior for the intended
use of the material. Provides detailed characterization data (en-
gineering data and failure/fatigue behavior) for immediate appli-
cation by the intended subsystem/component designers.

(U) FY 1989 Planned Program:
- (U) Not applicable.

(U) FY 1990 Planned Program:
- (U) Not applicable.

(U) FY 1991 Planned ProEram:
- (U) Initiate program to develop necessary materials transition

data for nickel aluminide alloys to be used as low density
alloy materials for turbine engine components and as single
crystal materials for turbine engine blades in support of
the Integrated High Performance Turbine Engine Technology
(IHPTET) program. Will yield a 25 to 35Z weight savings
and a 501 reduction in cost over current superalloys and
refractory metals used in turbine engines.

(U) Work Performed By: To be determined by competitive source se-
lection in FY 1991.

(U) Related Activities:
- (U) Program Element #0602102F, Materials
- (U) Program Element #0603211F, Aerospace Structures
- (U) Program Element #0603202F, Aerospace Propulsion Subsystem

Integration.
- (U) Program Element #0603216F, Aerospace Propulsion and Power

Technology.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) No duplication of effort within the Department of Defense.

(U) Other AWronriation Funds: Not applicable.

(U) International Cooperative Agreements: None
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: £060112 Project Number: 210
PE Title: Advanced Materials for Budget Activity: 42 - Adv Technologv

Weanons Systems Development

A. (U) RESOURCES (S in Thousands)

Project Title
Popular FY 1989 FY 1990 FY 1991 To Total

Laser Hardened Materials
*0 7,100 11,792 Cont TBD

*Project 2100 was funded in Program Element 0603211F, Aerospace Structures

and Materials, at $8.487M in FY 1989.

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENTS AND SYSTEM CAPABILITIES: This
project develops and demonstrates new materials and design concepts for
protecting Air Force space and airborne systems and personnel against
laser radiation. A significant threat exists for all Air Force systems
and aircrevs. It is projected to grow considerably in the near term.
The goal is to ensure system mission accomplishment both during and
after the laser threat encounter. Specific goals include protection
against interference of automated subsystems (spoofing), denial of in-
formation to subsystems (jamming), and functional damage. Approaches
are demonstrated on representative hardware to ensure that validated
hardening options are available for transition to Air Force systems.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accounlishments:
- (U) Began deloping near term broadband laser eye protection.
- (U) Initiated program to evaluate laser vulnerability of aircraft

structures.
(U) Initiated programs to generate five separate innovative optical

sensor designs which provide for both laser survivability and
performance.

(U) Conducted laser survivability and performance testing on a laser
hardened visible-near infrared sensor.

(U) Conducted laser survivability and performance testing of a high
temperature laser hardened transparency material.

2. (U) FY 1990 Planned Program:
- (U) Begin testing advanced broadband laser eye protection for tacti-

cal aircrews.
- (U) Critically review the five innovative optical sensor designs and

transition them to system designers.
- (U) Critically review the broadband laser eye protection concepts
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Program Element: #0603112 Budget Activity: 42 - Ado Technology
PE Title: Advanced Materials for Development

Weaoons Systems

for MAC and SAC aircrews.
- (U) Complete testing the hardened reconnaissance optics system in"

preparation for transitioning the design to system designers.

4. (U) FY 1991 Planned Program:
- (U) Test high temperature laser hardened transparency materials.
- (U) Continue testing advanced broadband laser eye protection.
- (U) Initiate program to protect tactical aircrews from variable

frequency (agile) lasers.
- (U) Initiate program to develop necessary data for transitioning

hardening materials to aeronautical systems.
- (U) Select, fabricate, and test components to evaluate laser vul-

nerability of aircraft structural materials. Model damage and.
assess system and mission implications.

- (U) Continue other efforts.

5. (U) Program To Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Materials Laborato-
ry, Wright-Patterson AFB OH. The top five contractors are McDonnell-
Douglas Corp, St Louis MO; Texas Instruments, Dallas TX; Honeywell,

Bloomington MN; Loral, Phoenix AZ; and Illinois Institute of Technology0 Research Institute, Chicago IL.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANCES: None
2. (U) SCHEDULE CHANGES: The differences in milestones are due solely

to FY 1990 budget reductions of $4.477M ($1.477M by DOD, $3.OOOM
by Congress) for the Program Element, which led to a $3.538M
reduction in funding for this project.

- (U) Delays the Variable Frequency Laser Eye Protection Critical
Design Review (CDR) from Mar 90 to Mar 93, which delays the
transition of this broad band eye protection for tactical
aircrews from Mar 91 to Mar 94.

- (U) Delays the final test on Out-of-Band Protection for Canopies
and Structures from Dec 91 to Dec 92, which delays the
availability of this protective concept for all aircraft
from Dec 92 to Dec 93.

- (U) Delays the CDR on *Smart* Laser Eye Protection for aircrews
and sensors (a considerable improvement over variable fre-
quency protection) from Jun 91 to Jun 94, which delays tran-
sition of these protective concepts from Oct 92 to Oct 96.

- (U) Delays the start of the Optical Switches contract from Sep
91 until Sep 92, which delays the transition of this true
broad band protective concept from Sep 94 to Sep 95.

3. (U) COS CHNGE: None

F. (U) PROGRAM DOCUMENTATION:

(U) Program Management Directive (PMD) 2140(16)/0603211F
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- (U) AF SON 505-87. Aircrew Ocular Laser Protection, 11 Oct 88
- (U) SAC SON 17-87 (Draft), Integrated Protection Aircraft Transparency,

1 Kay 87

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0602102F, Materials.
- (U) Program Element #0602202F, Human System Technology.
- (U) Program Element #0603231F. Crew Systems Technology.
- (U) Program Element #0604706F, Aircrew Laser Technology.
- (U) Program Element #0708011F, Industrial Base Program.
- (U) Coordinated with other Department of Defense and government actilr-

itLes through the Triservice Laser Hardening Materials and Struc-
tures Working Group

- (U) No unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:
1. (U) Balanced (Performance/Hardening) Sensor Program Jan 1990

Critical Design Review (CDR)
2. (U) Optical Switches Contract Start Sep 1992
3. (U) Out-of-Band Protection for Canopies and Structures Test Dec 1992

4. (U) Variable Frequency Laser Eye Protection CDR Mar 1993
5. (U) "Smart" Laser Eye Protection for Aircrews CDR Jun 1994
6. (U) Survivable High Performance [All-Purpose] Sensor CDR Dec 1994
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603202F Project Number: 668A
Title: Aircraft Propulsion Subsystem Budget Activity: #2 Adv Technology

ItgainDevelooment

A. (U) RESOURCES (S in Thousands)
jroLect Title Aircraft Propulsion Subsystem Integration (APSI)

Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual tina Estiate C te Program

APSI 20,666 20,527 28,404 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: This
Science and Technology program provides for the design, development, test
and assessment of advanced air-breathing propulsion system technologies
applicable to a broad range of subsonic, transonic/supersonic, and high
Mach aircraft. Its objective is to functionally demonstrate and assess
advanced turbine propulsion system component and integration tech-
nologies. The payoff of this program is improved engine structural
durability, lifecycle cost, and performance along with enhanced
airframe/propulsion system integration. The APSI program has three
distinct tasks. Task I deals with system component technology such as
advanced low pressure fans and turbines, engine controls, and nozzles.
Task II includes demonstrator engines such as the Joint Technology
Demonstrator Engine (JTDE) for manned systems and the Expendable Turbine
Engine Concept (ETEC) for missile applications. These demonstrator

engines apply the core technology developed under the Advanced Turbine
Engine Gas Generator (ATEGG) program. Task III deals with system
integration problems such as inlet and nozzle engine/airframe integration
and low observable technologies. This program will provide aircraft
systems with a potential for longer range, higher cruise speed with lower
specific fuel consumption, surge power for successful engagements, high
sortie rates with reduced maintenance, reduced life cycle cost and
improved survivability resulting in increased mission effectiveness. The
APSI program is 100% committed to the Integrated High Performance Turbine
Engine Technology (IHPTET) initiative. IHPTET is a three phase, totally
integrated DOD, DARPA, NASA, and Industry effort focused on doubling
turbine engine propulsion capability by the year 2003 (Advanced Tactical
Fighter engine is the baseline).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomlishments:
- (U) Performed combined environmental and reliability testing on a man-

rated fault tolerant electronic fuel control.
- (U) Rig tested Expendable Turbine Engine Concept (ETEC) technologies

such as hybrid (ceramic/metallic) thrust bearings, ceramic turbine
blades, and graphite/epoxy composite fan.

- (U) Wind tunnel tested engine/aircraft integration concepts for
supersonic cruise fighters with both Conventional Take Off and
Landing and Short Take Off and Vertical Landing (STOVL).

- (U) Completed signature tests of an advanced cruise missile prop fan.
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- (U) Rig tested a high efficiency compressor fan with swept aerodynamic
blading. This fan produced a 31 gain in efficiency with a 20%
decrease in fan rotor weight.

2. (U) FY 1990 Planned Program:
- (U) Initiate testing of the Pratt and Whitney Joint Technology

Demonstrator Engine (JTDE) for IHPTET Phase I. This will
demonstrate fighter engine technologies with a 101 improvement in
thrust-to-weight and 20% fuel savings.

- (U) Conduct sea level engine testing of ETEC missile demonstrators at
selected subsonic and supersonic conditions.

- (U) Conduct altitude testing of the Garrett ETEC demonstrator engine
at Arnold Engineering Development Center.

- (U) Initiate next generation ETEC program jointly with Navy (JETEC),
to include prop fan technology for improved fuel efficiency.

- (U) Initiate design of multifunctional (thrust vectoring/reversing)
exhaust nozzle. This nozzle will provide future aircraft with
pitch and yaw vectoring capability.

- (U) Wind tunnel test advanced engine/airframe integration concepts for
supersonic cruise fighters.

3. (U) FY 1991 Planned Program:
- (U) Begin testing General Electric JTDE for IHPTET Phase I.
- (U) Continue testing the Pratt & Whitney JTDE for IHPTET Phase I.
- (U) Begin design and fabrication of key components for the Joint

Air Force/Navy ETEC demonstrators.
- (U) Begin hardware fabrication of multifunctional nozzle. This nozzle

will be tested on the Pratt & Whitney JTDE in FY 1993.
- (U) Engine test a DARPA uncooled carbon/carbon turbine in a ETEC

demonstrator.
- (U) Conduct wind tunnel testing of Mach 4-6 advanced inlets and

nozzles.

4. (U) Program to Comoletion: This is a continuing program.

D. (U) WORK PERFORMED BYt This program is managed by the Aero Propulsion and
Power Laboratory of the Wright Research and Development Center, Wright-
Patterson AFB OH. The current contractors involved in this program are:
Allison Gas Turbine Division, Indianapolis IN; Garrett Engine Division,
Phoenix AZ; General Electric, Evendale OH; Lockheed, Rye Canyon
CA; Pratt & Whitney Aircraft, West Palm Beach FL; Teledyne/CAE, Toledo
OH; and Williams International, Walled Lake MI.

E. (U) COMPARISON WITH -. 9I99DIX DESCRIPTIVE SIMARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) GQSTC.HANGES: None
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F. (U) PROGRAM DOCAUMNTATION: N/A

G. (U) RELATED ACTIVITIES:
(U) Exploratory development base provided by Aerospace Propulsion PE

0602203F, and PE 0602122N, Materials PE 0602102F, and Aerospace
Flight Dynamics PE 062201F.

(U) Closely related to Advanced Turbine Engine Gas Generator (ATEGG)
Project 681B, PE 0603216F which is managed from same office and
provides core gas generator development efforts.

(U) Integrated with the Navy PE 0603210N Advanced Aircraft Propulsion
Systems, basis for cooperative Air Force/Navy demonstration of
advanced engine technology. The Air Force and the Navy currently
have formal Memorandums of Understanding covering efforts under the
Joint Technology Demonstrator Engine (JTDE) program and the Joint
Expendable Turbine Engine (JETEC) concept program.

(U) Part of DOD Integrated High Performance Turbine Engine Technology
(IHFTET) initiative which combines efforts of Air Force, Navy,
Army, DARPA, and NASA in advanced aerodynamics, materials, and
innovative design capability. The goal of IHPTET is co demonstrate
minimum weight, high core power engine technology that offers at
least 100% improvement over state-of-the-art technology by the year
2003.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTENIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:
1. (U) High Efficiency Swept Fan Test Aug 1989
2. (U) Expendable Turbine Engine Concepts (ETEC) Tests Dec 1989
3. (U) Test Mach 2-3 aircraft/engine inlets Apr 1990
4. (U) ETEC Altitude testing at AEDC Aug 1990
S. (U) JTDE Tests for IHPTET Phase I Dec 1990
6. (U) Test Mach 4-6 aircraft/engine inlets and nozzles Jun 1991
7. (U) Joint Air Force/Navy ETEC tests Oct 1992
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Program Element: #0603203F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics for Aerospace Vehicles Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
69CK Advanced Electronics

4,028 4,210 5,400 Coant TBD
69DF Attack Management

2,996 4,000 5,188 Coant TBD
665A Electro-Optical Targeting Sensors

5,775 5,342 7,001 Cont TD
1177 Non-Cooperative Identification Techniques

4,842 3,314 5,240 Cont TBD
2334 Airborne Radar Electronic Counter-Countermeasures

4,033 5,015 6,177 Cnt TBD
2345 Covert Airborne Communications

2,048 2,550 3,302 Cnt TBD
2746 Low Probability of Intercept Communications

777 0 0 0 NA
Total 24,499 24,431 32,308 Coant TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Principal Air Force source for develop-
ment of advanced avionics technology to find, identify, and attack
targets. Technology supports improvements in fire control for both
air and ground targets; target identification; electro-optical sensors
for target identification and acquisition; electronic counter-counter-
measures for tactical airborne radars; and covert airborne communications.
The program element also supports development of advanced electronic
devices for military needs. Projects 2746 and 2345 combined in FY 90
due to FY 88/89 congressional reductions. The funding increase in the
outyears recovers the program after congressional reductions to the FY
88/89 programs. Focus of this growth is on improving positive target
identification; monolithic device packaging to reduce power/weight and
improve reliability; and attack management, electro-optical sensor, and
radar counter-countermeasures to improve performance of weapon systems
in hostile environments.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 69CK, Advanced Electronics: The requirements for electronic
component technologies developed in this project stem from military
needs that cannot be satisfied by commercially available products.
Currently, efforts support the major thrusts of reducing cost of
ownership and enhancing system/subsystem performance through
development of improved components. Efforts in this project support
application for multifunctional microwave fire control radar,
electronic warfare system and electronic devices and device arch-
itectures to enable congressionally mandated integrated/modular
avionics goals to be meet. This project also develops laser sources,
detectors, and integrated optics for aerospace electro-optical
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sensors and countermeasures applications.

(U) FY 1989 accomplishments:
- (U) Achieved power supply module development goals of high

reliability (200,000 hours), high efficiency (95%), and high
density (200 watts/pound) for application with high speed
integrated circuits.

- (U) Combination of active/passive (hybrid) radar array approaches
defined to reduce high cost of solid state array (aperture)
implementations.

(U) FY 1990 Planned Program:
- (U) Complete design of hybrid array architectures as low cost

alternatives to conventional solid state phased array.
- (U) Complete fabrication architecture studies on digital packag-

ing and interconnect technology for improving signal processor
performance via dense packaging/short interconnects.

(U) FY 1991 Planned Program:
- (U) Complete development of improved performance (power conversion

efficiency) airborne X-band radar transmit and receive
solid state array monolithic modules.

- (U) Deliver advanced microwave radar array module packages as
part of the thrust to reduce active array radar costs.

- (U) Array level interconnect architectures defined which
substantially reduces cost and volume and improves reliability
of aerospace antennas and signal/data processors.

(U) Work Performed By: The Electronics Technology Laboratory,
Wright-Patterson AFB OH, manages this project. Major contractors
are: Hughes Aircraft, El Segundo CA; Texas Instruments, Dallas
TX; General Electric, Syracuse NY; AT&T, Parsipenny NJ; and
Rockwell, Thousand Oaks CA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603706E, Microwave and Millimeter Wave Monolithic

Integrated Circuits.
- (U) PE 0603253P, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 69DF, Attack Managmeent: Current avionic suites contain
independent subsystems which are not effectively integrated to help
the pilot under combat conditions. This project alleviates attack
deficiencies against both air and surface targets by providing
Intraflight mission management, attack management decision aids,
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integrated attack information presentation, fire control solutions
and weapon launch modes.

(U) FY 1989 Accomplishments:
- (U) Completed integration of the Air-to-Air Attack Management

design into real-time man-in-the-loop simulation.
- (U) Demonstrated single pass maneuvering, engagement and attack

of multiple ground targets using near real-time simulations.

(U) FY 1990 Planned Program:
- (U) Verify Air-to-Air Attack Management pilot-vehicle interface

design through pilot-in-the-loop simulation and transition
as upgrades to air interceptor aircraft.

- (U) Define concepts to exploit real-time targeting information
onboard advanced strike aircraft.

- (U) Complete and verify multiple target attack weapon delivery
using real-time man-in-the-loop simulation.

(U) FY 1991 Planned Program:
- (U) Define targeting/fire control requirements for multi-role

fighters for improved crew performance in battlefield air
interdiction and defensive counterair missions.

- (U) Integrate state-of-the-art infrared target sensors with real- S
time automated target cueing to reduce pilot workload and

increase strike effectiveness.
- (U) Define advanced weapon/fire control interface improvements

to increase lethality of airborne weapon systems.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH, manages this project. Major contractors are: McDonnell
Douglas, St Louis MO; Northrop Corporation, Hawthorne CA; Hughes
Aircraft, El Segundo CA; and Martin Marietta, Orlando FL.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603205F, Flight Vehicle Technology.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 665A, Electro-Optical Targeting Sensors: This project
provides the electro-optical sensor technology necessary to achieve
a precise, real-time, automatic tactical/strategic reconnaissance
and targeting capability in adverse weather both day and night. It
identifies and develops critical sensor technologies required to
increase infrared sensor detection range by a factor of two over
fielded system capabilities.
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(U) FY 1989 Accomplishments:
- (U) Determined critical component requirements for a dual band

thermal imaging sensor. The goal is a two-fold
range/accuracy improvement over LANTIRN and PAVE TACK.

- (U) Completed definition of an advanced multi-function air-to-air
sensor to improve covert detection, warning and identification
of airborne threats.

(U) FY 1990 Planned Program:
- (U) Complete design of a dual band thermal imaging sensor.

The goal is a two-fold range/accuracy improvement over
LANTIRN and PAVE TACK.

- (U) Complete design of an advanced multi-function air-to-air
sensor that improves covert detection, warning, and
identification of airborne threats.

- (U) Determine strategic targe':ing laser radar component
requirements to give a five-fold improvement in range.

(U) FY 1991 Planned Program:
- (U) Demonstrate advanced dual band focal plane arrays and

transition technology to LANTIRN and B-IB programs.
- (U) Start fabrication of critical components of the strategic

targeting laser radar which has application for detecting
concealed targets. Goal is to improve range performance
five-fold.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH, manages this project. Major contractors are: Hughes
Aircraft, El Segundo CA; Honeywell Inc, Lexington MA; and
Rockwell, Anaheim CA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603367F, Relocatable Target Capability.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 1177, Non-Cooperative Identification Techniques: Current
technology permits recognition of threat aircraft from only a
limited aspect (view) and at ranges that restrict the utility of
current generation long range air-to-air missiles. This project
develops and demonstrates the technologies required to achieve
positive, high confidence, non-cooperative identification (NCID)
of airborne and surface targets at ranges compatible with our
tactical missiles, day or night, and in adverse weather.
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(U) FY 1989 Accomplishments:
- (U) Completed, in Phase II of the Automatic Radar Target

Identification, ground-to-air validation of NCID
algorithms using real and synthetic data sets for higher
confidence identification.

- (U) Developed intra-radar techniques and algorithms for airborne
radar air target identification exploiting available
aircraft signatures from operational fire control radars.

(U) FY 1990 Planned Program:
- (U) Demonstrate multi-sensor non-cooperative identification

(NCID) based on attribute level fusion of sensor inputs and
target signature models.

- (U) Transition initial interface control documents to industry
for integration of positive NCID capability into airborne
attack radars.

(U) FY 1991 Planned Program:
- (U) Complete intra-radar target identification algorithms and

transition as upgrades to existing Service air interceptor
aircraft.

- (U) Complete initial set of validated all aspect identification
algorithms and synthetic data base generation techniques
and transition to aircraft development/upgrade programs.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH, manages this project. Major contractors are: General
Dynamics, Pomona CA; Georgia Tech Research, Atlanta GA; Hughes
Aircraft, El Segundo CA; and Honeywell Inc, Minneapolis MN.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603742F, Combat Identification System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 2334. Airborne Radar Electronic Counter-Countermeasures
(ECCM): Current and future airborne weapon system radars must be
able to operate in an intense electronic combat environment. This
project develops technologies and concepts for reduction of suscep-
tibilities of fire control radars to enemy electronic countermeasures
and is an integral part of the DOD Electronic Combat Plan.

(U) FY 1989 Accomplishments:
• (U) Completed design and identified critical components for a very

wideband adaptive multimode radar system concept which will
demonstrate improved ECCK capability.
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- (U) Verified advanced ECCM techniques and transitioned an
ECC solution to appropriate airborne systems.

(U) FY 1990 Planned Program:
- (U) Demonstrate the offensive ECCQ concept of simultaneous

transmit and receive to counter electronic countermeasure
effects upon airborne radars.

- (U) Demonstrate critical component/technology for a very wideband
adaptive multimode radar system concept that will improve
electronic counter-countermeasures (ECCM) capability.

(U) FY 1991 Planned Program:
- (U) Continue hardware upgrade and demonstrate key elements of

the simultaneous transmit and receive capability.
- (U) Develop and fabricate key components that will improve the

ECC4 capability for a very wideband adaptive multimode
radar system concept.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
APB OH, manages this project. Major contractors are: Hughes
Aircraft Company, El Segundo CA; Raytheon Company, Bedford MA;
and Georgia Tech Research Institute, Atlanta GA.

10 (U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603253F, Advanced Avionics Integration.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

6. (U) _'roject 2345, Covert Airborne Commuications: Current radio system
detectability must be reduced to keep communication emissions from
3eing the mechanism by which low observable airborne platforms are
detected and located. Fielded spread spectrum radios are designed
to maximize Jam resistance with little regard applied to covertness.
Current reconnaissance/intelligence data links do not have Jam
resistant wideband imagery channels. Current air-to-air data link
acquisition and reacquisition technology requires waypoint planning
which is time consuming and non-reactive to changes in threat loca-
tions. This project provides the technology to improve these areas.

(U) FY 1989 accomplishments:
- (U) Designed a wide bandwidth spread spectrum modem for air-to-air

covert reconnaissance/intelligence data links.
- (U) Completed design of key subsystem (voice encoder) for appli-

cation in a low data rate L-band covert radio terminal.
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(U) FY 1990 Planned Program:
- (U) Complete fabrication and laboratory checkout of an air-to-

air data link spread spectrum modem.
- (U) Complete design of a low data rate covert L-band radio

terminal.
- (U) Complete design of antennas and receiver/transmitter sub-

systems for use In air-to-air data link systems.
(U) FY 1991 Planned Program:
- (U) Complete fabrication and laboratory checkout of an air-to-

air data link for reconnaissance/intelligence applications.
- (U) Fabricate low data rate L-bad covert radio terminal that

will improve communications performance in a hostile
environment.

- (U) Perform detailed design of low probability of intercept
intra-flight data link system that will improve mission
management.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH, manages this project. Major contractors are Unisys,
Salt Lake City UT and Qualcom, San Diego CA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0207217F, Tactical Air Reconnaissance System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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Program Element: #0603205F Budget Activity: 42 Adv Tech Devel
Title: Aerosgace Vehicle Technology

A. (U) RESOURCES (S in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total

Number & Actual Estimate Estimate Comlete Program

2506 Control of Flight 8,627 849 3,112 Cont TBD
2508 Aeromechanics/Vehicle Subsystems

2,165 299 2,250 Cont TBD
2978 Reliability and Maintainability

4,791 4,086 5,875 Cont TBD
3422 Integrated Control/Avionics Technology

TOTAL 21,029 18,149 21,338 Cont TBD

B. (U) BRIEF DESCRIPTION OE ELE : Develops and validates component tech-
nologies for improved aerodynamics, flight control systems and vehicle
subsystems for current and future aircraft. Emphasis is on improved
reliability and maintainability (R&M), performance, and survivability
at lower cost. PE 0603245F, Advanced Flight Technology Integration,
flight tests technologies developed in this PE.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Prolect 2506. Control of Flight: Develops flight control technolo-
gies which include integration of flight/propulsion control and

vehicle management system (VMS) technologies for improved total
aircraft efficiency, performance and maneuverability. Specifically
this project (1) develops and validates new hydraulic and electric
control surface actuation systems to reduce weight, volume and
power for future aircraft applications. (2) Develops the
technology to demonstrate a short takeoff and landing (STOL)
capability and improve maneuverability for future fighters by
designing, fabricating, and using pitch axis thrust vectoring/
reversing (TV/TR) exhaust nozzles. (3) Develops and validates a
fault tolerant, integrated flight and propulsion control system to
optimize vehicle performance over all flight phases (fault tolerant
software and architecture insures flight safety and reliability).

And (4) develops improved control and maneuverability technology
(multi-axis thrust vectoring nozzles) at reduced weight, radar
cross section and drag to improve aircraft lethality and
survivability. Increased FY91 funding reflects electric actuator
testing starting and integrated flight/propulsion work gearing up.

(U) FY 1989 Accomulishments:
- (U) Fabricated and installed TV/TR exhaust nozzles on F-15

Short Takeoff and Landing/Maneuver Technology Demonstrator
(STOL/NTD) aircraft.
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- (U) Transferred STOL/HTD flight/nozzle control data to the
Advanced Tactical Fighter.

(U) FY 1990 Planned Program:
- (U) Complete STOL/NTD maneuver enhancement nozzle cooling and

thrust reversing actuator design and installation.
- (U) Conduct system level verification of an advanced infrared

sensor for use in the STOL/HTD landing guidance system.

(U) FY 1991 Planned Program:
- (U) Complete component flight test of electric actuator mounted

on standard F-18 aileron.
- (U) Develop predesign for fault tolerant integrated flight/

propulsion control system.
- (U) Complete assessment and payoff of multi-axis thrust

vectoring nozzle and tactics.

(U) Work Performed By: Project managed by the Flight Dynamics Lab,
Wright-Patterson AFB OH. The two contractors are MCAIR, St
Louis, MO STOL/MTD, and General Dynamics, Forth Worth TX.

(U) Related Activities:
- (U) PE 0603245F, Advanced Flight Technology Integration
- (U) PE 0603230F, Advanced Tactical Fighter
- (U) PE 0602201F, Aerospace Flight Dynamics
- (U) No duplication of effort within the Department of Defense.

(U) Other Anronriation Funds: Not applicable.

(U) International Cooperative Agr If=l: None.

2. (U) Project 2508. Aeromechanics/Vehicle Subsystems: Develops aero-
dynamic technologies for improved aircraft flight maneuverability,
and develops subsystem technologies for improved air vehicle
performance, and reliability at lower cost. Includes (1) the
Hybrid Laminar Flow Control (HLFC) program which designs, fabri-
cates and ground tests a wing leading edge suction concept
producing less drag on transport aircraft wings; estimated to yield
fuel savings of 152 for derivative and future transport aircraft;
(2) development of the aerodynamic technologies needed to support
smooth skin, variable camber wings; (3) low drag, low observable,
external weapon carriage concepts for incorporating air-to-surface
weapons on present, derivative and new fighter aircraft; and (4)
Integrated Closed-Loop Environmental Control System (ICECS) devel-
opment and test for reduced weight or increased range. Increased FY
91 funding reflects ICECS hardware testing taking place.

(U) FY 1989 Acconlishments:
- (U) Completed design engineering and started hardware

fabrication for the HLFC system.
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- (U) Demonstrated a 35% per flight hour reduction in wing
maintenance using a fully enclosed variable camber wing.

(U) FY 1990 Planned Program:
- (U) Complete hardware fabrication, installation, and start

ground testing the HLFC system on a Boeing 747 aircraft.
- (U) Conduct low drag, low observable weapon carriage wind

tunnel experiments.

(U) FY 1991 Planned Program:
- (U) Complete ground testing of the HLFC system.
- (U) Complete electromagnetic and wind tunnel testing of low

observable external weapons carriage.
- (U) Complete ICECS "g" load testing on centrifuge to provide

cost efficient representative flight environment testing.

(U) Work Performed By: Project managed by the Flight Dynamics Lab,
Wright-Patterson AFB OH. The two contractors are Boeing,
Seattle WA and Allied Signal, Torrance CA.

(U) Related Activities:
- (U) PE 0603245F, Advanced Flight Technology Integration.
- (U) PE 0602201F, Aerospace Flight Dynamics.

- (U) No duplication of effort within the Department 
of Defense.

(U) Other Anorooriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

3. (U) Protect 2978. Reliability and Maintainability: Designs and
develops air vehicle technologies for improved reliability, main-
tainability and supportability while increasing survivability and
repairability of failed and damaged systems. Includes the follow-
ing programs: (1) the Self-Repairing Flight Control System (SRFCS)
program develops reconfiguration for aerodynamic surfaces, and
expert maintenance diagnostics for flight control systems to
increase aircraft battle damage survivability, reduce the complex-
ity and number of actuators required to control an aircraft and aid
flight-line maintenance; (2) the Integrated Environmentally Engi-
neered Electronics (IEEE) program develops and demonstrates a
fracture mechanics design approach for electronic components,
desensitizing them to temperature and vibrations, thus making them
more reliable; (3) the Aircraft Battle Damage Repair (ABDR) program
develops and demonstrates field repairs for battle damaged
aircraft, geared towards increasing aircraft availability and
sortie rates; (4) the multi-axis SRFCS program will extend the
application of the primary technologies developed under SRFCS by
including propulsion system and thrust vectoring for control of the
vehicle after reconfiguration. In the flight control maintenance
diagnostic area, the program will be compatible with ocher systems.
For instance, the ground system will be compatible with the
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Integrated Maintenance Information System (IMIS) being developed
for Logistics Command, and the on-board system will be compatible
with VMS achitectures and allow for extension and/or coexistance
with other vehicle diagnostic systems. Increased FY 91 funding
indicates added emphasis on R6M to significantly reduce the cost of
ownership for current and future systems.

(U) FY 1989 Accoemlishments:
- (U) Simulated reconfiguration of future fighter aircraft during

combat engagement/disengagement.
- (U) Fabricated and inspected IEEE specimens basesd on APG-63

component failure data and used fracture mechanics models
for initial specimen validation.

- (U) Demonstrated and evaluated fiber optic inspection device
concept for inspecting inaccessible spaces on damaged
aircraft.

(U) FY 1990 Planned Program:
- (U) Field demonstrate SRFCS maintenance diagnostics for an

analog and digital F-16 flight control system.
- (U) Conduct IEEE hardware testing in a combined environmental

(temperature and vibration) test facility and correlate
results with analytical models.

- (U) Continue ABDR hardware orientated quick aircraft repair
systems development for highly composite aircraft.

(U) FY 1991 Planned Proaram
- (U) Make the SRFCS maintenance diagnostic system compatible

with Logistic Command's IMIS system.
- (U) Start multi-axis SRFCS predesign work.
- (U) Using F-15 radar components, demonstrate IEEE application

to operational hardware.
- (U) Complete ABDR aircraft integral fuel tank repair system

development.

(U) Work Performed By: Project managed by the Flight Dynamics Lab,
Wright-Patterson APB OH. The five contractors are MCAIR, St
Louis HO; GE, Binghamton NY; Hughes Aircraft, El Segundo CA;
Booz-Allen, Dayton OH; and Honeywell Inc., Minneapolis MN.

(U) Related Activities:
- (U) PE 0603245F, Advanced Flight Technology Integration.
- (U) PE 0603106F, Logistics Systems Technology.
- (U) No duplication of effort within the Department of Defense.

(U) Other Approgriation Funds: Not applicable.

(U) International Cooverative Agreements.: None.
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Title: Aerospace Vehicle Technologv Budget Activity: #2 Adv Tech Devel

A. (U) RESOURCES (S in Thousands)
Project Title Integrated Control/Avionics Technology
Popular FY 1989 FY 1990 FY 1991 To Total
Nm Estimate Esimate Estimate Complete £ria

Integrated Control and Avionics for Air Superiority, ICAAS
5,446 12,915 10,101 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
Integrated Control and Avionics for Air Superiority (ICAAS) program
develops advanced flight guidance/control and pilot/vehicle interface
component technologies needed to enable fighter aircraft to kill and
survive when outnumbered in air combat; the targeted kill ratio is 10:1.
Focus is on beyond-visual-range, all the way to chose-in air-to-air
combat, optimum missile engagement and threat avoidance. A mission
environment simulation and crew station synthesis capability will be
developed to augment ICAAS performance and effectiveness assessment; this
will be an in-house capability. PE 0603205F will focus on engineering
design and multi-aircraft engagement ground simulation work. PE 0603245F
will reduce integration risk and validate ICAAS engagement/threat
avoidance software through flight testing.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 AccomDlishments:
- (U) Evaluated preliminary ICAAS designs and down selected to a single

contractor.
- (U) Matured preliminary ICAAS designs into a final integrated design.

2. (U) FY 1990 Planned Profram:
- (U) Develop ICAAS aircraft engagement software and hardware specifi-

cations for (2 vs 8) simulation and (2 vs 4) flight test.
- (U) Start engineering design for 4 friendly internetted (data linked)

fighters vs 16 enemy aircraft.
- (U) Develop ICAAS mission environment simulation and crew station

capability.

3. (U) FY 1991 Planned Program:
- (U) Conduct ICAAS 2 vs 8 internetted simulations.
- (U) Update ICAAS software based on computer simulations and flight

test.
- (U) Complete engineering design for 4 vs 16 aircraft simulation.

D. (U) WORK PERFORMED BY: Project managed by the Flight Dynamics Lab,
Wright-Patterson AFB OH. The Flight Dynamics Lab will conduct in-
house mission simulations and crew station development in support of
ICAAS performance and effectiveness evaluation. The only contractor
is MCAIR, St Louis MO.
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E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANCES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) CQT--A : None.

F. (U) PROGRAM DOUZNATION:
- (U) SAC SON 002-86 Improved Interceptor (Draft).
- (U) TAF SON 310-85 Air Defense Aircraft, 7 Jan 86.
- (U) TAF SON 304-83 Advanced Tactical Fighter, 9 Nov 84.
- (U) TAF SON 321-82 Dual Role Fighter, 5 Jan 84.

C. (U) RELATED ACTIVITIES:
- (U) PE 0603245F, Advanced Flight Technology Integration. Flight tests

technologies developed in this PE.
- (U) PE 0603231F, Crew Systems and Personnel. Provides human factors

principles to cockpit design methods.
- (U) PE 0603230F, Advanced Tactical Fighter (ATF)
- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREME : None.

J. (U) MILESTONE SCHEDULE:
(U) Contractor down selection conducted 1 Qtr 89
(U) Critical Design Review (CDR) conducted 4 Qtr 90
(U) Mission Environment simulation and crew station

capability completed for ICAAS performance and
effectiveness assessment 4 Qtr 90

(U) Two friendly vs eight enemy fighter (2 vs 8)
simulation testing started 1 Qtr 91

- (U) ICAAS system validation and assessment
completed 4 Qtr 92
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A. (U) RESOURCES (S in Thousands)

Proiect FY 1989 FY 1990 FY 1991 To Total
Number Actual Estimate Estimate Comlete Program

69CW Advanced Composites
7,410 8,571 9,795 Cont TBD

486U Advanced Metallic Structures
8,610 8,572 9,340 Conc TBD

2100 Laser Hardened Materials
8,487 *0 *0 Cont TBD

3153 Nondestructive Inspection Development
2.017 *0 * _Q - TD
26,524 17,143 19,135 Cont TBD

*In FY 1990, Projects 2100 and 3153 transferred to Program Element 0603112F,
Advanced Materials for Weapon Systems, in order to accelerate transition of
advanced materials.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Advanced Development program
demonstrates advanced structural design concepts using new or improved
metallic (486U) nonmetallic (69CW) and materials. More damage tolerant,
reliable, maintainable and durable structures of lighter weight and
lower cost are developed for aerospace application.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 69CW. Advanced Comuosites: This project develops advanced
nonmetallic structures technology using carbon-carbon, thermoplas-
tic, and ceramic materials. These technologies will enhance low
observability and survivability, reduce weight, and decrease life
cycle costs for Air Force aircraft, missiles, and space systems.

(U) FY 1989 Accoumlishments:
(U) Flight tested of high temperature thermoplastic F-15 engine

access doors and F-16 main landing gear doors which are low
weight, damage tolerant non-load bearing structures.

- (U) Tested carbon-carbon nozzle flap surfaces on an F-110 engine
to demonstrate operational durability.

(U) FY 1990 Planned Program:
- (U) Flight test A-10 thermoplastic composite trailing edge flap.
- (U) Develop combined infrared and :aOr absorbing low observable

structures for aircraft and missie applications.
- (U) Design ceramic composite turbine engine nozzle component to

demonstrate radar signature attenuation and weight savings.
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(U) FY 1990 Planned Program:
- (U) Fabricate elevated temperature aluminum structures designed

as a lover cost replacement for titanium.
- (U) Initiate development of a metal matrix composite compressor

with operating temperature to 1400*F, an increase over the
current 1100*F, for use in advanced jet engines.

- (U) Test metal matrix composite fighter vertical stabilizers to
demonstrate weight and strength advantages over current
metals.

(U) FY 1991 Planned Program:
- (U) Complete ground testing and evaluation of hybrid structure

components and transition to advanced aircraft programs.
- (U) Initiate programs demonstrating Rapid Solidification

Technology alloys and ultralightweight airframes to
significantly reduce the acquisition cost and weight (thus
increasing performance) of aircraft.

- (U) Complete preliminary design of metal matrix composite large
space structure with advanced damping initiated in FY 1989.

(U) Work Performed By: This program is managed by the Flight
Dynamics Laboratory, Wright-Patterson AFB OH. The major
contractors include: Lockheed Aeronautical Systems Corp,
Marietta GA and Burbank CA; Northrop Corp. Hawthorne CA;
McDonnell Douglas Corp, St Louis NO; General Dynamics Corp. Fort
Worth TX; and General Electric Corp, Evendale OH.

(U) Related Activities:
- (U) Tri-Service Metal-Katrix Composite Steering Group.
- (U) PE 0708011F, Air Force Manufacturing Technology Program.
- (U) PE 0602201F, Aerospace Flight Dynamics.
- (U) PE 0602102F, Materials.
- (U) PE 0603112F, Advanced Materials for Weapon System.
- (U) PE 0603224C, Survivability, Lethality, and Key Technologies.
- (U) Supports the DoD Integrated High Performance Turbine Engine

Technologies (IHPTET) initiative.
- (U) This is a well coordinated project. No duplication occurs

within the Air Force or the Department of Defense.

(U) Other Aurogriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

00341
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(U) FY 1991 Planned Proaram:
- (U) Test the ceramic engine nozzle component designed in FY 1990

for structural soundness, leading to engine test in FY 1992.
- (U) Test low infrared observable structures for aircraft and

missiles.
- (U) Fabricate and test a transparency system for future tactical

aircraft to improve supportability, fuselage integration,
man-machine interfaces (heads-up displays, crew ingress/
egress), combat survivability, and natural hazard
survivability.

(U) Work Performed By: This program is managed by the Flight Dynamics
Laboratory, Wright-Patterson AFB OH. The major contractors include:
Lockheed Aircraft Corp, Burbank CA; Northrop Corp, Hawthorne CA;
McDonnell-Douglas Corp, St Louis KO; General Dynamics Corp, San
Diego CA and Ft Worth TX; and Pratt & Whitney, West Palm Beach FL.

(U) Related Activities:
- (U) PE 0602102F, Materials.
- (U) PE 0602201F, Aerospace Flight Dynamics.
- (U) PE 0603112F, .Advanced Materials for Weapon Systems.
- (U) PE 0708011F, Air Force Manufacturing Technology Program.
- (U) Supports the DoD Integrated High Performance Turbine Engine

Technology (IHPTET) initiative.
- (U) This is a well coordinated project. No duplication occurs

within the Air Force or the Department of Defense.

(U) Other ARoropriation Funds: Not applicable.

(U) International Coonerative Agreements: None.

2. (U) Project 486U. Advanced Metallic Structures: This project develops
and demonstrates new metallic structures technology using metal
matrix composites, rapidly solidified metal powders, advanced
aluminum alloys, and advanced damping materials which offer the
potential for significantly reducing the weight and life cycle cost
of present and future aircraft, aeropropulsion, missile, and space
systems. These structures will also have greater reliability and
enhanced resistance to natural and man-made hostile environments.

(U) FY 1989 Accomnlishments:
- (U) Combined metal matrix composite with advanced damping

techniques f..r more rigid large space structures.
- (U) Used advanced metallic structures to design replacements for

replace maintenance-prone aircraft parts on A-7, A-1O, and
F-ll aircraft. This vill reduce life cycle costs.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: j00316 budget Activity: #2 - Adv Technology
Title: Aerosace Pro ulsion and Power Technology Development

A. (U) RESOURCES (S in Thousands)

Protect FY 1989 FY 1990 FY 1991 To Total
Nube Acul Etmt Estimate Com~lete Progra

2480 Aviation Turbine Fuel Technology
748 0 1,000* Cont TBD

2697 Atmospheric Propulsion Concepts
3,605 4,362 7,518 Cont TBD

3035 Aircraft Power Systems
2,903 2,416 4,236 Cont TBD

3036 Battery Technology
614 0 0 Cont TBD

681B Advanced Turbine Engine Gas Generator (ATEGG)
T2,767 25,00 2405 Cont TBD

TOTAL 32,767 31,778 40,154 Cant TBD

* FY 91 funding is exclusively for the demonstration of advanced, high thermal
stability fuel technology, transitioning from PE 0602203F.

B. (U) BRIEF DESCRIPTION OF ELEEN: These projects ensure a continuous
development and demonstration of the most advanced turbine engine high
pressure core components, advanced airbreathing engine concepts, and
advanced power technology for all Air Force aerospace vehicles. Antici-
pated technology advances from this program include 35-60% reduction in
aircraft takeoff gross weight and more than 100% range increase compared
to state-of-the-art technology; on the order of 50% increased average
missile velocity and terminal velocity for enhanced lethality; new high
temperature fuels for propulsion and thermal management of advanced
subsonic, supersonic and hypersonic vehicles; advanced aircraft power
systems that use nonflamable hydraulic fluids; cold weather engine
starting at -65*F from the present capability of +12*F; and a more-
electric aircraft power concept with up to 400% reliability improvement
over current hydraulic systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 2480. Aviation Turbine Fuel Technology: Investigates new fuel
sources to minimize cost and ensure continuous aviation fuel deli-

- veries to the Air Force for conventional aircraft. Develops new fuel
technology with high heat absorbing capability (endothermic) and high
thermal stability hydrocarbon fuels (JP fuels) for future aircraft.

(U) FY 1989 Accmlishments:
- (U) Completed first generation endothermic fuel program by

demonstrating the feasibility of an endothermic reaction with
fuel, catalyst and heat exchanger.
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Program Element: iQQ2.16 Budget Activity: #2 - Adv Technology
Title: Aerospace Pro ulsion and Power Technology Develonment

(U) FY 1990 Planned Profram:
- (U) Project is not funded and no effort is planned.

(U) FY 1991 Planned Program:
- (U) Initiate second generation endothermic fuel program to

demonstrate new higher cooling capability liquids, more
efficient catalyst, and a more compact heat exchanger reactor
desigi. This is a follow-on effort to further develop

technology that is transitioning from PE 0602203F.
- (U) Initiate a high temperature hydrocarbon fuel program to

demonstrate a 100F improvement in temperature capability for
JP-8. This is a follow-on effort to further develop
technology that is transitioning from PE 0602203F.

(U) Work Performed By: Project managed by the Aero Propulsion and
Power Laboratory, Wright-Patterson Air Force Base OH. Contrac-
tors for the second generation endothermic and the high temper-
ature hydrocarbon fuel programs will be chosen via competitive
procurement.

(U) Related Activities:
- (U) Exploratory develcpment base provided by Aerospace Propulsion,

PE 0602203F.
- (U) Coordination with Army, Navy, DARPA, NASA, Department of

Energy, industry, and academia is accomplished by joint
projects and the DOD Nobility Fuels Committee.

- (U) No duplication of effort in the Air Force or the Department of
Defense.

(U) Other Anoronriated Funds: Not applicable.

(U) International Coonerative Agreements: None.

2. (U) Project 2697 Atmosoheric Pronulsion Concerts: Provides for the
assessment and demonstration of unconventional airbreathing pro-
pulsion subsystem to assure future propulsion options for missiles
and high Mach vehicles. The Variable Flow Ducted Ramjet (VFDR)
concept sponsored by the project is an improved propulsion option for
the ANRAA Pre-Planned Product Improvement (PI) program.

(U) FY 1989 Accounlishments:
- (U) Verified VFDR gas generator/grain casting procedures by

successfully producing void free grains.
- (U) Successfully tested VFDR gas generators with integrated valve

throttling control system.

(U) FY 1990 Planned Prograa:
- (U) Expand technical scope of VFDR program to support technology

transition into the AMRAAM Pre-Planned Product Improvement
(PSI) program in FY 93. 00344
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Program Element: 60603216F Budget Activity: 42 - Adv Technology
Title: Aerospace Pronulsion and Power Technolo2v DeveloRment

- (U) Select booster propellant for VFDR and initiate environmental
and performance testing.

- (U) Initiate VFDR gas generator testing with flight weight engine
hardware.

(U) FY 1991 Planned Program:
. (U) Validate VFDR components over a wide range of environmental/

flight conditions prior to full scale engine tests.
- (U) Continue the engine performance tests begun in FY 1990 to

determine engine efficiency, durability and ramjet transition.
- (U) Conduct testing of port and inlet covers to preclude acci-

dental ingestion of foreign objects into the VFDR engine.
- (U) Initiate VFDR Preliminary Flight Rating Test (PFRT) effort.

(U) Work Performed By: Project managed by Aero Propulsion and Power
Laboratory, Wright-Patterson Air Force Base OH. The two contrac-
tors are Atlantic Research Corporation, Gainesville VA, and
Hercules Inc, McGregor TX.

(U) Related Activities:
- (U) Exploratory development base provided by Aerospace Propulsion

PE 0602203F, Materials PE 0602102F, and Aerospace Flight
Dynamics PE 0602201F.

- (U) The Joint Army-Navy-NASA-Air Force (JANNAF) Propulsion
Committee coordinates efforts to provide non-duplicative
options for future missiles systems.

- (U) No duplication of effort within the Air Force or the
Department of Defense.

(U) Other Ayvrovriation Funds: Not applicable.

(U) International Coooerative Agreements: None.

3. (U) Project 3035 Aircraft Power Systems: Develops and demonstrates air-
craft power systems such as hydraulics, engine starters, auxiliary
power units (APU) and secondary electrical power. The principle focus
of this project is the more electric aircraft concept aimed at
improving reliability and weight savings of aircraft power systems.

(U) FY 1989 Accomolishments:
- (U) Completed 8000 psi nonflammable hydraulic component tests.
- (U) Initiated an advanced aircraft engine starter program that

will be capable of multiple starts in cold weather (-650F).

(U) FY 1990 Planned Projram:
- (U) Complete 8000 psi nonflammable hydraulic fluid demonstration.
- (U) Evaluate new longer life engine starter vane.
- (U) Initiate aircraft electrical secondary power distribution

program to improve aircraft reliabilit) 'p to 400% by
replacing hydraulics, gear boxes, and mt ',anical controls.
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Program Element: 40603216F Budget Activity: 42 - Adv Technology
Title: Aerosvace Provulsion and Power Technology Develovment

(U) FY 1991 Planned Program:
- (U) Performance test an engine starter from -65*F to 130F to

,emonstrate 500 simulated starts without refurbishment.
- (U) Demonstrate an advanced APU with an 80% increase in power to

volume and 100% increase in altitude capability.
- (U) Fabricate secondary power distribution system and initiate

experimental bread board tests for more electric aircraft
concept.

(U) Work Performed By: Project managed by the Aero Propulsion and
Power Laboratory, Wright-Patterson Air Force Base OH. The two
contractors are McDonnell Aircraft Co, St Louis MO and General
Dynamics Co, Fort Worth TX.

(U) Related Activities:
- (U) Exploratory development base provided by Aerospace Propulsion

PE 0602203F, Materials PE 0602102F, and Aerospace Flight
Dynamics PE 0602201F.

- (U) No duplication of effort within the Air Force or the
Department of Defense.

(U) Other ARorovriation Funds: Not applicable.

(U) International Cooverative Agreements: None.

4. (U) Proiect 3036 Batter Technology: Develops aircraft and missile
batteries to provide higher energy density and improved reliability.
Although not currently funded, this project is expected to resume in
the future.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0 Project Number: bM
Title: Aerosoace Propulsion and Power Budget Activity: 42 - Ado Technology

M Develoment

A. (U) RESOURCES (S in Thousands)
Proect TiIl Advanced Turbine Engine Gas Generator (ATEGO)
Popular FY 1989 FY 1990 FY 1991 To Total
NM Estiate Estimate Estimate Comolee Program

ATEGG
24,897 25,000 27,400 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: This
Advanced Development program will ensure that turbine engine gas genera-
tor technology is available to meet the requirements of future aircraft
propulsion systems. The objective of this program is to provide the con-
tinued evolution of advanced technologies into an advanced gas generator
in which the performance, cost, and durability aspects can be assessed in
a real engine environment. The gas generator, or core, is the basic
building block of the engine and it consists of a compressor, a com-
bustor, and a high pressure turbine which powers the compressor. This
critical hardware demonstration will enhance the early, low risk transi-
tion of these technologies into engineering development where they can be
applied to growth systems and/or new systems. The technologies are scal-
able, flexible, and applicable to a large range of potential systems
applications. This project is 100% committed to the Integrated High
Performance Turbine Engine Technology (IHPTET) initiative. IHPTET is a
three phase, totally integrated DOD, DARPA, NASA, and Industry effort
focused on doubling turbine engine propulsion capabilities by the year
2003 (Advanced Tactical Fighter engine is the baseline).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomolishments:
- (U) Evaluated an advanced compressor made of one-piece bladed disks,

dual alloy stages and a composite ring disk to achieve higher
efficiency while maintaining current life.

- (U) Fabricated a nonmetallic combustor liner and a zoned combustor to
demonstrate a 10% reduction in weight and a 500F temperature
increase.

- (U) Initiated Joint Turbine Advanced Gas Generator (JTAGG) small core
engine gas generator program with the Army and Navy which will
provide a combined test bed for small turbine engine
technologies.

- (U) Completed dedicated durability testing of advanced compressor and
turbine configurations and provided reliability and
maintainability information on new structures and materials.

2. (U) FY 1990 Planned Program:
(U) Demonstrate an IHPTET Phase I advanced core with an over-all 20%

increase in thrust-to-weight and a 20% reduction in specific fuel
consumption.

00347
UNCLASSIFIED



UNCLASSIFIED

Program Element: #0Po21r Project Number: I
Title: Aerospace Propulsion and Power Budget Activity: #2 - Adv Technology

Technolo

- (U) Demonstrate a core driven fan with swept aerodynamics to improve
compressor efficiency with a 5% weight savings.

- (U) Evaluate single crystal turbine blades with advanced thermal
coatings, and innovative cooling schemes to improve core power by
351 with a 12% weight reduction.

- (U) Design and fabricate core hardware components for Joint Turbine
Engine Gas Generator (JTAGG) demonstration.

3. (U) FY 1991 Planned Profram:
- (U) Complete demonstration of an Integrated High Performance Turbine

Engine Technology (IHPTET) Phase I core with an overall 30%
increase in thrust to weight.

- (U) Initiate design and fabrication of IHPTET Phase II core gas
generator. Established goals are a 351 improvement in thrust-
to-weight with a 231 improvement in fuel savings.

- (U) Evaluate improved compressors using metal matrix rotor structure
and single support rotors to achieve a 10Z increase in rotor
speed and 101 reduction rotor weight.

- (U) Fabricate and test a segmented/multi hole combustor that improves
temperature capability by 700F with a 201 weight savings.

- (U) Evaluate a high work turbine that has a 501 increase in work0 extraction and a 201 weight savings. This is accomplished by
combining fiber reinforced structural design with advanced blade
cooling effectiveness.

- (U) Initiate testing of IHPTET Phase I JTAGC to provide 201 reduced
specific fuel consumption and 401 power to weight improvement for
turboprop engine cores.

4. (U) Program to Comlettion: This is a continuing program.

D. (U) WORK PERFORMED BY: The program is managed by the Aero Propulsion and
Power Laboratory, Wright-Patterson Air Force Base OH. Contractors
Involved in this effort are: General Electric, Evendale OH; Pratt and
Whitney, West Palm Beach FL; Garrett Engine Division, Phoenix AZ; Allison
Gas Turbine Division, Indianapolis IN, and Textron Lycoming of Stratford,
Connecticut.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMNARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CANE: None

F. (U) PROGRAM lOION: Program is documented with technical reports,
papers, and presentations.
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Program Element: Project Number: b
Title: Aerosnace Pro2ulsion and Pover Budget Activity: #2 - Adv Technology

- -- Develornent

C. (U) RELATED ACTIVITIES:
- (U) Exploratory development base provided by Aerospace Propulsion

PE's 0602203F, and PE 0602122N, Materials PE 0602102F, and
Aerospace Flight Dynamics PE 0602201F.

- (U) Closely related-to Aircraft Propulsion Subsystems Integration
(APSI), FE 0603202F, which is managed from the same office and
adds subsystems such as controls, fans, and fan drive turbines,
to the Advanced Turbine Engine Gas Generator (ATEGG) cores for
testing as a complete engine.

- (U) Complemented by development efforts under Navy Advanced
Propulsion Program, FE 0603210N, Aerospace Structures and
Materials, PE 0603211F, and Manufacturing Technology, PE 0708011F
and Army Advanced Propulsion Program, PE 0603003A.

- (U) Part of DOD Integrated High Performance Turbine Engine Technology
(IHPTET) initiative which combines efforts of Air Force, Navy,
Army, DARPA, and NASA in advanced aerodynamics, materials, and
innovative design capability. The goal of IHPTET is to demon-
strate minimum weight, high core power engine technology that
offers at least 100% improvement over state-of-the-art technology
by the year 2003.

- (U) No duplication of effort within the Air Force or the Department
of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE &CENTT: None.

J. (U) MILESTONE SCHEDULE:
1. (U) Completed High-Through-Flow Durability Tests Mar 1989
2. (U) Begin flowpath testing of GE ATEGG build 2 Feb 1990
3. (U) Begin flowpath testing of Pratt ATEGG build 2 Apr 1990
4. (U) Begin flowpath testing of Lycoming JTAGG Dec 1990
5. (U) Begin fl-wpath testing of GE/Garret JTAGG Feb 1991
6. (U) Begin flowpath testing of Allison ATEGG Apr 1991
7. (U) Begin structural A-IGG demonstration test Jun 1992
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #227F Budget Activity: #2 - Adv Technology Dev

PE Title: Personnel. Training. and Simulation Technology

A. (U) RESOURCES (S in Thousands)
Project

Number FY 1989 FY 1990 FY 1991 To Total
TitleActual Estimate Estimate Com2lete P
2364 Training and Performance Data Center

968 0* 0* 0 TBD
2557 Advanced On-the-Job Training System

1,220 0 0 0 10,613
2743 Tactical Multi-Ship Aircrew Training Research*

4,206 3,991 4,430 Cont TBD
2922 Manpower and Force Management*

641 1,054 1,382 Cont TBD
2949 Advanced Training Technology

1L241 2,375 2,8 C TBD
Total 8,276* 7,420 8,198 Cont TBD

*Project 2364 transferred by OSD to Defense Logistics Agency (DLA) PE 64722S.
As part of the streamlining efforts, Project 2363 was combined with Project
2743 and Project 3057 was combined with Project 2949. FY 1989 total includes
funding for Project 3057, formerly documented in PE 0603751F.

B. (U) BRIEF DESCRIPTION OF ELEMENT: Develops and demonstrates: computer-
based training authoring and delivery systems; decision aiding systems
to optimize personnel use; job performance measurement technologies;
analytical tools to improve consideration of manpower, personnel and
training in the system design process and technologies to enable
realistic, small- or large-scale aircrew combat training.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION Ib FY 1991:

1. (U) Project 2364. Training and Performance Data Center: By OSD
direction, in FY 1990, this project is transferred to DLA, PE
0604227S.

2. (U) Proiect 2557. Advanced On-the-Job Training System: This project
developed and demonstrated a prototype state-of-the-art training
system that integrates and effectively manages, evaluates, and
automates job site training for the active AF, Air National Guard,
and AF Reserves. In FY 1989, transitioned to PE 0604243F.

3. (U) Project 2743. Tactical Multi-Ship Aircrev Training Research: This
project will develop, demonstrate and evaluate simulator-based air
combat training as an affordable, effective, and realistic adjunct
to flight-based training. It will provide a testbed for examining
aircrew skills, cognitive functions, behaviors, and instructional
strategies that contribute to success in combat. Different levels
of simulator fidelity will provide data to determine the most cost
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effective levels for training specific aspects of tactical combat.
Up to 14 live participants will be able to train simultaneously.
Long distance networking will enable joint-Service/combined arms
training.

(U) FY 1989 Accommlishments:
- (U) Began refinements to the Fiber Optic Helmet-Mounted Display

(FOHMD) to improve image resolution.
- (U) Integrated two FOHMDs with four low fidelity pilot/operator

stations to create initial training system.
- (U) Demonstrated long distance networking of air-intercept

trainers.

(U) FY 1990 Planned Program:
- (U) Develop improved threat/weapons simulations for training.
- (U) Install the prototype dome display system in lab.

- (U) Evaluate eye tracked system for FOHMD.

(U) FY 1991 Planned Program:
- (U) Complete image resolution enhancements of the FOHHD.
- (U) Demonstrate prototype 2 vs many aircrew combat training

system.
- (U) Determine training effectiveness of the dome display.

- (U) Validate full field-of-view dome.

(U) Work Performed By: Program managed by the AF Human Resources
Laboratory, Operations Training Division (AFHRL/OT), Williams
AFB AZ. The three prime contractors are: University of
Dayton, Dayton OH; McDonnell Douglas, St Louis MO; and General
Electric Corporation, Daytona Beach FL.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation.
- (U) PE 0604227F, Flight Simulator Development.
- (U) The AF has formal agreements with the Army for visual

display and computer image generation technology.
- (U) The Navy has a liaison office at AFHRL/OT.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other A&nrogriation Funds: Not applicable.

(U) International Coonerative Agreements: The US and Canada are
developing a FOHMD system for flight simulators.

4. (U) Project 2922. Mannower and Force Management: Provides technology
to enable the AF to meet its manpower needs for combat readiness
and sustainability. As mandated by Congress, cost effective
methodologies for task-level measurement of on-the-Job performance
will be developed to enable validation of enlistment selection and
classification standards, and relate those standards to job
requirements. Develops technology and methods to enhance the
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consid-eration of manpower, personnel, and training (MPT) early in
the weapon system design and acquisition process to ensure these
MPT requirements are supportable and affordable, and to enable
intelligent trade-offs to accommodate MPT limitations and costs.

(U) FY 1989 AccouMlishments:
- (U) Determined the value added by job performance information

for selection and classification.

(U) FY 1990 Planned Program:
- (U) Begin development of automated procedures for matching

comparable system task data for design of new systems.
- (U) Continue development and evaluation of low cost job

performance measurement methodologies.
- (U) Begin development of automated procedures for clustering

tasks into efficient jobs or training modules.
- (U) Demonstrate effectiveness of biographical data to augment

current selection and classification measures.

(U) FY 1991 Planned Program:
- (U) Develop computer occupational survey techniques to support

AF technical training: and the determination, evaluation,
and revision of AF enlisted classification structure.

- (U) Develop and evaluate predictors of on-the-job performance
as related to AF enlistment standards.

- (U) Develop guidelines and specifications for operational
development of job performance measurement systems.

(U) Work Performed ;: Program managed by the AF Human Resources
Laboratory, Manpower and Personnel, and Training Systems
Divisions, Brooks AFB TX. The three prime contractors are:
Operational Tech Corp., San Antonio TX; Metrica Inc., Bryan TX;
and University Energy Systems, Dayton OH.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation
- (U) PE 0604243F, Manpower, Personnel, and Training Dev
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other A&orooriation Funds: Not applicable.

(U) International Cooperative Afreements: None.

5. (U) Project 2949. Advanced Training Technologies: Modern high
technology system have relieved the human from performing many of
the routine diagnostic and repair tasks, making it difficult to
obtain the necessary job experiences for growth from novice to
expert. This project develops computer-based training systems to
replace that lost experience. It also develops guidelines and
specifications for the most cost effective and efficient
application to Air Force training environments. Develops and
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Program Element: 0060322 Budget Activity: #2 - Adv Technology Dev 0
PE Title: Personnel. Trainint. and Simulation Technology

demonstrates software to enable AF training developers to rapidly
and inexpensively build Intelligent Computer-Assisted Training
(ICAT) systems. ICAT systems act like a human tutor, continually
evaluating and interacting with the student to deliver more
individualized and effective training.

(U) FY 1989 Accomlishments:
- (U) Developed Avionics Job Family Trainer to train expert

skills common to three AF F-15 avionics specialties.
- (U) Began software design and development of a rapid

prototyping testbed for ICAT systems.

(U) FY 1990 Planned Program:
- (U) Complete Avionics Job Family Trainer.
- (U) Develop Mechanical Job Family Trainer for F-15 mechanics,

hydraulics specialists, and crew chiefs.
- (U) Demonstrate an ICAT rapid prototyping capability for

evaluating ICAT designs and applications.
- (U) Evaluate the utility of incorporating high fidelity

equipment or system simulations within ICAT systems.

(U) FY 1991 Planned Program:
- (U) Field evaluation of the Avionics Job Family Trainer.
- (U) Complete Mechanical Job Family Trainer.
- (U) Determine the hardware and software requirements for cost

effective and "user friendly* ICAT development.
- (U) Determine which instructional strategies provide the best

training in ICAT applications.
- (U) Demonstrate microcomputer authority techniques for rapid

development of intellignet tutors.
- (U) Demonstrate cost effective intelligent computer assisted

training on standard Air Force microcomputers.
- (U) Develop guidelines for engineering and authority effective

courseware for computer-based training.

(U) Work Performed By: Program in managed by the AF Human
Resources Laboratory, Training Sys Division, Brooks AFB TX.
The two prime contractors are: Metrica Inc., Bryan TX and
University of Southern California, Los Angeles CA.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation.
- (U) FE 0604243F, Manpower, Personnel, and Training Dey.
- (U) The AF has formal agreements with the Army and Navy to

share ICAT technologies.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other Aopropriation Funds: Not applicable.

(U) International Cooperative Agreements: None. 00353
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Budget Activity: # 4 - Tactical
PE Title: Advanced Tactical Programs

Fighter (ATF)

A. (U) RESOURCES ($ in Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Estimate Estimate Estimate Complete Proara
2472 Advanced Tactical Fighter

189,296 434,892 229,723 0 1,018,298
2878 Advanced Tactical Fighter Engine

384,035 296,200 450,200 0 1,929,928
2995 Critical Subsystems Development

101.200 314.800 e4,000 ---0----- 618.600
Total 674,531 1,045,892 763,923 0 3,566,826

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Advanced Tactical Fighter (ATF)
program will develop the next generation air superiority fighter for
introduction in the late-1990s to counter the emergence of large numbers
of advanced Soviet fighters. The ATF is being designed to penetrate
enemy airspace and achieve a first-look, first-kill capability against
multiple targets. Program emphasis from the outset has been balanced on
affordability, performance, survivability, and reliability/maintain-
ability. To develop and mature the advanced concepts and technologies
required in this next-generation fighter prior to its entering
Full-Scale Development (FSD), intensive hardware demonstrations and risk
reduction efforts will be accomplished in a 54-month Demonstration/
Validation (Dem/Val) (Prototype) phase. The Dem/Val phase has been
structured to incorporate the fabrication and demonstration of a
ground-based prototype avionics integration laboratory and construction
and flight testing of prototype air vehicle designs. This program
element is managed under three separate projects: Project 2472 (ATF)
which focuses primarily on the development of the flight vehicle and
related subsystems and technologies, Project 2878 (Advanced Tactical
Fighter Engine) which develops and tests advanced propulsion systems
with the efficiency and reliability required for the ATF mission, and
Project 2995 (Critical Subsystems Development) which matures key
avionics/armament technologies required to achieve ATF capability
objectives with respect to situational awareness, offensive lethality,
and threat warning/countermeasures.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603F Project: # 2472
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF) Proarams

Project Title: An[

POPULAR NAME: AT
A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands)

I I I I I
I SCHEDULE - I FY 1989 I FY 1990 I FY 1991 I To Complete I
5 Program I I I DAB II
IMilestones I I I I II I I I I

I Engineering I Assemble I I I
I Milestones I proto A/C I I I
| I Safety rvws I I 

T&E I First flight I Proto vehicle I Proto vehicle I
Milestones I safety IFF/flight test lcomplete flightl

I reviews I I test reports I
Contract I I I FSD RFP/SS & I

Milestones I I I Contract I I
I I I award I I

BUDGET I I I l rogram Total I
I (S000) I FY 1989 I FY 1990 I FY 1991 I(To Comnle2te) I

Major I I I
Contract I 178,293 1 404,600 1 205,000 I 934,893 1

SI I (0
Support I I

Contract I 0 0 1 0
I II (0)

In-House I I
Support I 4,200 '4,000 1 5,000 I 24,540 1

I I (0)
GFE/ I I
Other 1 6,803 26,292 19,723 I 58,865 1
I I I I

I I I I (0)
Total I 189,296 I 434,892 I 229,723 I 1,018,298 1

I I I I 10
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Program Element: #0603230F Project: # 2472
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF) Proarams

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
Project 2472, Advanced Tactical Fighter (ATF), focuses primarily on the
development of the flight vehicle and related subsystems and
technologies. It continues development of the next generation air
superiority fighter aircraft design with the performance and
survivability features required to counter advanced Soviet fighters
that will appear in large numbers in the early 1990s. In this advanced
development project, flight vehicle technologies, design concepts,
subsystem approaches, advanced materials, etc., that will be important
to achieving ATF program and capability objectives will be demonstrated
and validated. This will be accomplished through the use of trade-off
analyses, detailed design work, wind tunnel and radar cross section
tests, materials and component design tests, as well as hardware
demonstrations including fabrication and flight testing of air vehicle
prototypes.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomolishments:
- (U) Continued subscale wind tunnel tests on aerodynamic model

components, engine inlets and ducting, aft body sections, wing
planforms, and weapons bay separation functions.

- (U) Continued fabrication of prototype flight vehicles and
initiated integration of propulsion, flight control subsystems,
and flight test instrumentation.

- (U) Conducted technical and safety reviews to clear prototype air
vehicles for flight test.

- (U) Conducted qualification tests on prototype escape systems.
- (U) Developed FSD/production acquisition strategy.

2. (U) FY 1990 Planned Proaram:
- (U) Conduct Full Scale Model RCS Tests.
- (U) Conduct System Design Reviews with prime contractors.
- (U) Complete integration of prototype aircraft subsystems and system

checkout for first flight.
- (U) Conduct first flights on each aircraft/engine combination.

3. (U) FY 1991 Planned Proaram:
- (U) Complete prototype aircraft flight tests, data collection, and

analysis.
- (U) Complete Full-Scale Development (FSD) source selection and award

contract to a single airframe contractor team and single engine
contractor (see PE #0604239F).

4. (U) Program to Completion: Not Applicable (Completes in FY 1991).

D. (U) WORK PERFORMED BY: Technology and advanced development efforts for ATF
are being managed by the Aeronautical Systems Division,
Wright-Patterson AFB OH. Lockheed Aeronautical Systems Co, Burbank CA
and Northrop Corp, Hawthorne CA are the prime weapon system contractors
for the Demonstration/Validation (Dem/Val) phase. As a result of
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Program Element: #0603230F Project: # 2472
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fighter IATF) Proorams

teaming agreements, Boeing and General Dynamics will be principal
subcontractors to Lockheed, and McDonnell Aircraft Co will be principal
subcontractor to Northrop.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: FSD/Contract Award 4Q FY91 vice 2Q FY91.
3. (U) COST CHANGES: $153,125 increase due to cost of extending Dem/Val

for 6 months.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, 9 Nov 84.

(U) TAF 304-83-1/IIA, SORD for ATF (Revision), 1 Feb 89.
- (U) ATF TEMP, 3 Mar 89.

G. (U) RELATED ACTIVITIES:
- (U) At the completion of the Dem/Val phase and a Milestone II decision

in FY 1991, ATF will enter FSD and be funded under PE #0604239F (ATF
Engineering).

- (U) ATF procurement will be funded under PE #0207219F (ATF).
- (U) Engineering development for ATF training systems is funded in PE

#0604227F (Flight Simulator Development).
- (U) In addition to the programs related generally to the ATF

(PE #0603230F), there are several generic and continuing
technology-base efforts (listed below) that continue to
advance the state of the art in air vehicle related
technologies and provide the technology base that will
contribute to the development of not only the ATF but other
air weapon systems, military aircraft, and even commercial
aircraft.

- (U) PE #0603205F, Aerospace Flight Vehicle Technology.
- (U) PE #0603211F, Aerospace Structures and Materials.
- (U) PE #0603231F, Crew Systems and Personnel Protection Technology.
- (U) PE #0603245F, Advanced Flight Technology Integration.
- (U) Navy PE #0603231N (Navy Advanced Tactical Fighter) develops and

demonstrates the Navy derivative of the ATF. The NATF will enter
FSD approximately two years after the ATF.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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Program Elment: #0603230F Project: L.2472
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF) Proarams

J. (U) TEST aND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

tDate Results

Structural/material tests ongoing

Wind tunnel tests Ongoing

RCS Model Tests Ongoing

Full scale mission
simulations 4Q/FY 1988 COMPETITION SENSITIVE

Escape system
qualification tests 4Q/FY 1989 COMPETITION SENSITIVE

T&E ACTIVITY (TO COMPLETION)

E tan ate Remarks

Full scale model
signature tests 2Q/FY 1990

Prototype aircraft
first flight 2Q/FY 1990 (contract)

Complete prototype aircraft
flight test 1Q/FY 1991

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603230F Project: # 2878
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fighter (ATF) ProarA=

Project Title: ATF Engine

POPULAR NAME: Enaine
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

II I I I I
I SCHEDULE I FY 1989 1 FY 12990 I FY 1991 I To Comlete I
I Program I Preliminary I I DAB II 
| Milestones I System II
I I SDec I 
I Engineering I Develop eng I Sys Spec I I
I Milestones I PDR/Compl. I SDR/Proto I DDR for FSD I
I I demoengine I eng IFR/ I I

I est I Dev ena DDR I J

I T&E I Continue I Proto FF I Complete test I
I Milestones I proto grnd. I First dev I

I tests I enaine I
I Contract I Dem/Val II I FSD RFP/SS & I
I Milestones I eng con- I contract I
I I tract award I I award I
I BUDGET I II IProgram Total I
I (S000) I FY 1989 1 FY 1990 I FY 1991 I(To Comwlete)
I Major I I I I
I Contract I 357,620 1 272,600 I 421,700 I 1,822,837 1
lI I I I l(0)
I Support I I I
IContract I 1 0 I 0 I 0

I I I o_1(0)
I In-House I I I
I Support I 0 0I 0 I 0

Si I I (0) I
I GFE/ I I I
I Other I 26,415 1 23,600 I 28,500 I 107,091 1
I I ! I 10)
I Total I 384,035 296,200 I 450,200 I 1,929,128 1

I(0)

00359
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Program Element: #0603230 F  Project: # 2878PE Title: Advanced Tactical Budget Activity.: # 4 - Tactical

Fichter (ATF) Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Project 2878 (Advanced Tactical Fighter Engine) will develop and test
advanced propulsion systems for the Advanced Tactical Fighter (ATF)
mission. The project seeks advances in propulsion technology that will
be essential to achieving the significant capability improvements
needed in the next generation air superiority fighter, including
efficient supersonic cruise, increased reliability, and reduced
logistics support. This project funds prototype engine demonstration
of two advanced engine designs to support the flight demonstration of
prototype ATF aircraft prior to Full-Scale Development (FSD) and does
the necessary development/fabrication work to protect the weapon system
FSD schedule.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomnlishments:
- (U) Completed testing of the ground-based demonstrator engines and

nozzles.
- (U) Conducted performance and durability tests in support of flight

clearances on the prototype engines.
- (U) Initiated Initial Flight Release (IFR) for the prototype engines.
- (U) Accomplished Preliminary Design Review (PDR) of the development

engines.
- (U) Completed PDR of the flight test nozzle designs, tailored for

each individual contractor's ATF vehicle design.
- (U) Awarded Contracts to GE and P&W for development/fabrication

efforts to protect the weapon system FSD schedule.

2. (U) FY 1990 Planned Program:
- (U) Obtain IFR of the prototype engines and support prototype

flight tests.
- (U) Prepare requests for proposal (RFP) for the development and test

of FSD engines/nozzles.

3. (U) FY 1991 Planned Proar:
- (U) Complete source selection for a single FSD engine contractor in

third quarter FY 1991.
- (U) Award FSD engine contract in fourth quarter of FY 1991. (see

PE #0604239F).

4. (U) Proaram to Completion: Not Applicable (Program completes in
FY 1991).

D. (U) WORK PERFORMED BY: The advanced engine development is being managed by
the Aeronautical Systems Division, Wright-Patterson AFB OH. Engine
development contractors are United Technologies/Pratt & Whitney
Government Engines, West Palm Beach FL and General Electric Co, General
Electric Aircraft Engines, Evendale OH. At Milestone II, for the ATF
program in FY 1991, a single contractor will be selected for full-scale
development of the ATF engines.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Contract award 40 FY91 vice 2Q FY91.
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Program Element: #0603230F Project: #2878
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fighter (ATF1 Proarams

3. (U) COST CHANGES: 345,470 increase due to transfer of 330M which had
originally been budgeted in the FSD PE and other government costs
for engines associated with the 6-month extension.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, Nov 84.
- (U) TAF 304-83-I/IIA, SORD for ATF (Revision 1), 1 Feb 89.
- (U) ATF TEMP, 3 Mar 89.

G. (U) RELATED ACTIVITIES:
- (U) PE #0603202F, Aircraft Propulsion Subsystem Integration.
- (U) PE #0603216F, Aerospace Propulsion and Power Technology.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results
First demonstration engines to test

- Pratt & Whitney Oct 86 (Competition
- General Electric May 87 Sensitive)

Two-dimensional nozzle thrust
vectoring demonstrated
- Pratt & Whitney Feb 88 Successful
- General Electric May 88 Successful

Preliminary design review
of development engine 2Q/FY 1989 COMPETITION SENSITIVE

First prototype engine
to test 2Q/FY 1989 COMPETITION SENSITIVE

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks

First prototype engine
delivery 2Q/FY 1990

Initial flight release of
prototype engine 2Q/FY 1990

Prototype aircraft/engine
first flight 2Q/FY 1990

Complete prototype engine
flight test 1Q/FY 1991

00361
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Elemernt: 0603230F Project : # 2995
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF) Procrams

Project Title: Critical Subsstems DeveloDment

POPULAR NAME: Critical Subsystems
A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands)

II I I II
I SCHEDULE I FY 1989 I FY 1990 I FY 1991 I To Complete
| Program I I AGP I DAB II I
iMilestones I I & I I
I AFL I I
l Engineering I Complete I System Spec I I
I Milestones I prototype I SDR I
I I sensor fabr I AGP demo I I
I T&E I Begin AGP I Fault-tol I Complete I
I Milestones I demos and I tests/Sensor I AGP & AFL I
I Iorototvoe testsi fliaht demos I demos I
I Contract I I I FSD I
I Milestones [ I I contract I
| I I I award I
I BUDGET I I I IProgram Total I
S ($000) I FY 1989 1 FY 1990 I FY 1991 I(To Conwlete) I
S Major I I I I
I Contract I 100,000 1 311,000 I 78,000 603,600

I I I (0)
I Support I I
IContract I 0 0I 0 0
l I I (0)
I In-House I I
I Support I 0 0I 0 1 0

I I I (0)
I GFE/ I I I
I Other I 1,200 I 3,800 I 6,000 I 15,000 1
I I I I I ( )
I Total I 101,200 314,800 I 84,000 I 618,600 1

SI I I (0)
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Program Element: #0603230F Project: # 2995
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF) PrQrams

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Project 2995 (Critical Subsystems Development) will mature key
avionics/armament technologies required to achieve Advanced Tactical
Fighter (ATF) capability objectives with respect to situational
awareness, offensive lethality, and threat warning/countermeasures.
Critical Subsystems Development will demonstrate that certain
subsystems employing advanced technologies critical to the development
of the ATF can be successfully integrated into an effective system.
Several critical technologies in weapons integration, avionics
integration, and advanced radar/sensor development must be matured
prior to aircraft design freeze. The state-of-the-art microelec-
tronics, sensors, and advanced integrated avionics subsystems developed
for ATF in this project will make it possible to process extraordinary
amounts of sensor data and vastly improve the pilot's capabilities for
threat definition, situational awareness, aircraft fire and flight
control, weapon/countermeasure systems management, etc. This project
began in FY 1985 and will be completed in time to support a Full-Scale
Development (FSD) decision in FY 1991. ATF avionics will exhibit a
high degree of commonality with the Joint Integrated Avionics Working
Group (JIAWG) developed specifications.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomolishments:
- (U) Incorporated additional advanced development modules (ADM)

hardware into the avionics ground prototypes, including
components derived from the Integrated Electronic Warfare
System/Integrated Comnunications, Navigation, Identification
Avionics effort (PE #0603109F and PE #0604250F).

- (U) Conducted partial demonstrations of the avionics prototypes.
- (U) Completed fabrication of prototype sensor, electronic combat,

and comm/nav/ident components.
- (U) Initiated sensor ground and rooftop tests.

2. (U) FY 1990 Planned Proaram:
- (U) Perform tests to verify fault isolation/fault tolerance and

other aspects of the integrated avionics architecture including
sensor fusion, pilot vehicle interface, beyond-visual-range
target classification, etc.

- (U) Demonstrate critical flight-related elements of the avionics
architecture in avionics flying laboratories (AFL).

- (U) Continue avionics trade studies and other avionics risk
reduction/design refinement activities.

- (U) Incorporate avionics requirements in FSD request for proposals
and in source selection evaluation for a single prime
contractor.

3. (U) FY 1991 Planned Program:
- (U) Complete Dem/Val avionics data collection and analysis through

FY 1991.
- (U) Complete FSD source seclection and award contract (see

PE #0604239).
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Program Element: #0603230F Project: # 2995
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fichter (ATF) Programs

4. (U) Proaram to Completion: Not applicable (Completes in FY 1991).

D. (U) WORK PERFORMED BY: Avionics technology and advanced development efforts
for ATF are being managed by Aeronautical Systems Division,
Wright-Patterson AFB OH. Total ATF weapon system responsibilities,
including avionics integration, rest with the prime contractors, Lockheed
Aeronautical Systems Company, Burbank CA and Northrop Corporation,
Hawthorne CA. Major subcontractors to the ATF primes for avionics
subsystems include TRW, San Diego CA, Westinghouse, Baltimore MD, Texas
Instsuments, Dallas TX, Martin Marietta, Orlando FL, General Electric,
Utica NY, AT&T, Whippany NJ, UNISYS, Minneapolis MN, Sanders Corp, Nashua
NH, Hughes Corp, Los Angeles CA, and Harris Corp, Melbourne FL.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Contract Award 4Q FY91 vice 20 FY91.
3. (U) COST CHANGES: $16,900 decrease due to reductions in armament

effort during 1989, and reduced funding in 1990.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, 9 Nov 84.
- (U) TAF 304-83-I/IIA, SORD for ATF (Revision 1), 1 Feb 89.
- (U) ATF TEMP, 3 Mar 89.

G. (U) RELATED ACTIVITIES:
- (U) In addition to the programs related generally to the ATF

PE #0603230F, there are several generic and continuing
technology-base efforts (listed below) that are advancing
the state-of-the-art in microelectronics integrated
circuits, and avionics systems that will contribute to the
development of ATF and other future avionics systems.

- (U) PE #0603109F, Integrated Electronic Warfare System/Integrated
Communications Navigation Identification Avionics (INEWS/ICNIA).

- (U) PE #0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE #0603253F, Advanced Avionics Integration.
- (U) PE #0603452F, Very High Speed Integrated Circuits (VHSIC).
- (U) PE #0603742F, Combat Identification Technologies.
- (U) PE #0603270F, Electronic Combat Technology.
- (U) PE #0604236F, Infrared Search and Track System (IRSTS).
- (U) PE #0604250F, Integrated Electronic Warfare/Integrated Communications,

Navigation, Identification Development.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PRQCURMEN: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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Program Element: 0 Project: 12995
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fiahter (ATF Proarams

J. (U) UST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

Avionics Ground Prototype (AGP)
specifications released Aug 1987

Initial avionics prototype
core demonstrations IQ/FY 1989 Successful

Begin flying AFL
demonstrations Ongoing COMPETITION SENSITIVE

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
Final avionics prototype
demonstrations FY 1991

Complete flying avionics
test bed demonstrations FY 1991
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0231Z Budget Activity: 2 - Advanced Technolozv
PE Title: Crew Systems and Personnel Protection Technology Develooment

A. (U) RESOURCES (S in Thousands):
Proj ect
Number FY 1989 FY 1990 FY 1991 To Total
Title Actual Eome Estimate ,e CM21ai Prgram
2722 Biomedical Chemical Warfare Defense

5,098 5,500 4,000 Cont TBD
2829 Crew-Centered Cockpit Design

4.984 4.926 4,100 Cont TBD
2830 Advanced Life Support Systems

1,297 2,237 2,000 Cont TBD
2868 Crew Escape Technologies

3,800 1,070 2,402 Cont TBD
2992 Space Crew Enhancement

652 685 1,200 Cont TED
3257 Helmet-Mounted Systems Technology

Total 20,208 19,530 18,319 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program conducts advanced develop-
ment of concepts, components and systems to protect and extend the performance
of Air Force personnel in hazardous wartime environments. The program applies
primarily to aircrews, but some applications extend to groundcrews conducting
flightline operations. Specific projects include human factors considerations
in the design of cockpits that significantly improve combat effectiveness and
the protective features of air and groundcrew life support equipment. All
demonstrated concepts in this program element will feed into full scale
development programs to address over fifteen documented needs from USAF
commands which require specific warfighting capabilities. The program is
managed through six advanced technology transition demonstrations and 13
smaller technical demonstration efforts. Project names were changed to
reflect actual program content; no changes were made in content.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 2722. Biomedical Chemical Warfare Defense: This project
ensures the protection and performance of aerospace mission and
support personnel, the maintenance of combat sortie generation
rates, and the adequate treatment of combat casualties. In
coordination with the Army, development will meet Air Force unique
requirements for: (1) detection, identification, and warning; (2)
decontamination or avoidance of toxic agents; (3) individual
protection; (4) collective protection; (5) medical support and air
evacuation; (6) prediction of USAF combat attrition rate; and (7)
improved air base exercise realism.

(U) FY 1989 Accomolishments:
- (U) Completed first computer model to estimate casualties

during realistic air base war exercises.
- (U) Completed study, for Surgeon, to examine the impact of the
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collective protection on the USAFE attrition rates.
- (U) Completed development testing of an air cooling system.
- (U) Completed toxicological testing of a safe chemical agent to

test and train with protective equipment.
- (U) Developed infrared communications device for chemical mask.

(U) FY 1990 Planned Program:
- (U) Begin developing computer model of wartime medical system.
- (U) Demcnstrate piezoelectric technology for detecting chemical

warfare agents in aircraft interiors.
- (U) Complete functional specifications for laser technology to

detect chemical agents on base; transition to development.
- (U) Perform payoff analysis for avionics decontamination.
- (U) Develop a computer model (TRACK) to help make the post-

attack environment realistic during air base exercises.

(U) FY 1991 Planned Program:
- (U) Demonstrate infrared communications for flightline

maintenance personnel wearing chemical defense masks.
- (U) Complete the threat-related attrition combat exercise kit

for more realistic war-time air base exercises.
- (U) Transition detection technology that signals aircrews when

a chemical warfare agent is entering their aircraft.

(U) Work Performed By: The two contractors are Systems Research
Laboratories, Beavercreek, OH, and BDM International, McLean,
VA. In-house development is performed at USAF School of
Aerospace Medicine, Brooks AFB TX. Program management is by
the Human Systems Program Office, Human Systems Division,
Brooks AFB TX. Cooperative efforts are maintained with Army's
CREDC, Navy's NRL and U.S. EPA.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE 0604703F, Aeromedical/Chemical Defense Systems Dev.
- (U) PE #0604601F, Chemical Defense Equipment.
- (U) The Army is DOD lead for chemical warfare defense.
- (U) Multiservice applications identified in the Joint Service

R&D and Aquisition Plan for Chemical Warfare Defense.
- (U) Medical chemical defense coordinated by Armed Services

Biomedical Research, Engineering and Management Committee.
- (U) No unnecessary duplication within the Air Force or DOD.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2829. Crew-Centered Cockpit es! n (CCCD): This project
develops a traceable crew system design and development process
along with computer analysis, design, and test software tools.
This process integrates systems and human factors principles early
in the acquisition cycle for manned aerospace vehicles, predicts
pilot performance and mission success as functions of automation as
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referenced to a well-understood baseline weapon system to quantify
human/system trade-offs, and verifies projected performance and
crew workload using contractcr's simulators to find the best
cockpit design. New test and evaluation methods assure best use of
costly mission simulation during all weapon system acquisition
phases. When implemented in industry, last minute cockpit
redesigns can be reduced or avoided altogether.

(U) FY 1989 Accomolishments:
- (U) Defined a comprehensive crew system design and development

process and support architecture.
- (U) Tested and arranged delivery and software training for

initial computer-aided design support system for cockpits.
- (U) Transitioned data and software via new Defense Logistics

Agency Information Analysis Center.

(U) FY 1990 Planned Program:
- (U) Continue demonstration of new cockpit design process,

upgrade design tools, and apply to fighter mission.
- (U) Integrate and test a breadboard cockpit simulator as rapid

prototyping test article, for real-time cockpit evaluation.

(U) FY 1991 Planned Program:
- (U) Complete development of a cockpit design process, and

deliver a computerized support system for cockpit analysis,
design and simulator testing.

- (U) Establish a validation program for a crew-centered design
process and perform field demonstrations.

- (U) Develop a product specification for an inflight cockpit
performance evaluation system.

(U) Work Performed By: Work performed by two contractors: Veda
Inc., Dayton OH; and Boeing Military Airplanes, Seattle WA.
Program management by the Human Systems Program Office, Human
Systems Division, Brooks AFB TX. In-house development by the
Harry C. Armstrong Aerospace Medical Research Laboratory,
Wright Patterson AFB OH. Verifying tests on software being
performed by the Naval Air Development Center, Defense
Logistics Agency, and Aeronautical Systems Division.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0603205F, Aerospace Vehicle Technology - Agreement

matrixes manning for developing pilot/vehicle interface.
- (U) Man-machine integration activities were coordinated by a

Tri-Service Initiative Panel (chartered by the Joint
Directors of Laboratories) chaired by this project (2829).

- (U) Coordination occurs through a Crew Station Working Group
within Air Force Systems Command, a Joint Aeronautical
Commander's Group Committee, and DOD Human Factors
Engineering Technical Advisory Group.

- (U) No unnecessary duplication within the Air Force or DOD.
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(U) Other AyDropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 2830. Advanced Life Support Systems (ALSS): This project
develops and integrates advanced aircrev life support subsystems.
Technology demonstrations integrate and transisition concepts and
life support subsystem assemblies to evaluation in the flight test
environment. Efforts focus on increasing the aircrew's combat
performance while providing sufficient protection from
physiological thteats, including: high altitudes, high G-forces,
electromagnetic threats, thermal burden and ballistic injury.

(U) FY 1989 Accomplishments:
- (U) Improved tactical breathing regulator and G-valve.
- (U) Evaluated foreign life support ensembles for protection.

(U) FY 1990 Planned PrograM:
- (U) Begin development of Advanced High Altitude Protective

System for SAC to improve decompression protection.
- (U) Begin full coverage C-suit technical demonstration.
- (U) Begin development of Low-profile Aircrew Filter Pack for

chemical defense/cockpit compatibility.
. (U) Begin development of system for chemical defense / positive

pressure breathing8for G tolerance.

(U) FY 1991 Planned Program:
- (U) Performance testing of component technologies for high

altitude pressure suit systems.
- (U) Perform flight tests of combined chemical defense /

positive pressure breathing system for C tolerance.

(U) Work Performed By: The two contractors are Boeing Advanced
Systems, Seattle WA and ILC Dover, Dover DE. Program
management by the Human Systems Program Office, Human Systems
Division, Brooks AFB TX. In-house development and testing by
USAF School of Aerospace Medicine, San Antonio TX.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE f0604706F, Life Support Systems.
- (U) Life support activities are included in the USAF Ten Year

Life Support Master Development Plan.
- (U) Coordinated through Trn-Service Life Support Group.
- (U) No unnecessary duplication within the Air Force or DOD.

(U) Other A2rooriation Funds: Not applicable.

(U) International Coooerative Agreements: Prototype hardware from
the tactical life support system has been provided to Canada
for their own development program for improved anti-C
protection for aircrew of rF-18 aircraft. Also, this project
is coordinated through the Air Standardization Coordinating
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Committee, NATO Advisory Groups on Aerospace Research and
Development, and specific Data Exchange Agreements.

4. (U) Prolect 2868. Crew Escape Technologies (CRESTS: This project
integrates advanced subsystems into an ejection seat capable of
protecting aircrew throughout the performance envelope of modern
aircraft. The goal is to reduce fatalitie~s and major tnjury rates
in emergency ejections at all speeds between 0 and 700 knots.
While approximately doubling the current safe ejection envelope,
CREST will also provide significant improvements in reliability,
maintainability and capability for logistics supportability over
current ejection seats. Subsystem development will continue into
FY 1991, with technologies becoming available for transition as
they are demonstrated. In FY 1991, new work is planned to
investigate component technologies for very high speed escape
systems of transatmospheric aircraft.

(U) FY 1989 Accomplishments:
- (U) Completed subsystem tests except rocket motor, which failed

due to technical reasons.
- (U) Decision made to terminate contract with Boeing due to

technical difficulties with rocket motor.

(U) FY 1990 Planned Program:
- (U) Evaluate rocket motor design with the help of the Air Force

Astronautics Laboratory.
- (U) Demonstrate 700 knot test and evaluation capability by

conducting sled test ejections of new test manikin with new
multi-axis sled at Holloman AFB NM.

(U) FY 1991 Planned Program:
- (U) Complete subsystem development, system level integration,

and begin system demonstration.
- (U) Begin concept investigations into component technologies

for hypersonic escape vehicles.
- (U) Begin concept investigation of lightweight, ballistically

protected seats for close air support.

(U) Work Performed Ay: The only contractor is Boeing Military
Aircraft, Seattle WA. Program management by the Human Systems
Program Office, Human Systems Division, Brooks AFB TX.
In-house development and testing by the Harry G. Armstrong
Aerospace Medical Research Laboratory, Wright Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0604706F, Life Support Systems.
- (U) PE #0603269F, National Aerospace Plane.
- (U) Life support activities are included in the USAF Ten Year
- -Life Support Master Development Plan.

(U) Coordinated through Trn-Service Life Support Group.
- (U) No unnecessary duplication within the Air Force or DOD.
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(U) Other Anorooriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

5. (U) Project 2992. Space Crew Enhancement (SPACE): This project deve-
lops specialized crew protection and man-machine integration needed
to support possible military missions from space. Efforts will
improve crew performance and protection in environments unique to
military space systems. Near-term efforts support Air Force Space
Conmand's Military-Man-in-Space program. This support involves
measuring a human's visual ability in identifying military ground
targets from space. Experiments onboard the space shuttle are
being conducted to collect the visual performance data.

(U) FY 1989 Acconlishments:
- (U) Completed ground tests of space telescope.

(U) FY 1990 Planned Program:
- (U) Initegrate telescope for shuttle flight test via Space Test

Program. (Number 1 secondary payload)

(U) L 1991 Planned Proran:
- (U) Identify crew station design criteria and advanced

technologies for manned military space systems.
- (U) Initiate development on ensemble subsystems (gloves and

joints) for transatmospheric missions.

(U) Work Performed By: The two contractors are Systems Research
Laboratories, Beavercreek OH, and Rockwell International, Los
Angeles, CA. Program management by the Human Systems Program
Office, Human Systems Division, Brooks AFB TX. In-house
development by the Harry C. Armstrong Aerospace Medical
Research Laboratory, Wright Patterson AFB OH.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0604706F. Life Support Systems.
- (U) PE 0603269F, National Aerospace Plane
- (U) Military space crew activities coordinated through Military/

NASA Space Technology Interdependency Group.
- (U) No unnecessary duplication within the AF, DOD, or NASA.

(U) Other A&2roriation Funds: Not applicable.

(U) International Cooerative Agreements: None.

6. (U) Project 3257. Helmet-Mounted Systems Technology: This project
develops helmet- mounted systems technology for aircraft cockpits
to significantly improve pilot situational awareness. Helmet-
mounted displays are sight and sound projections to help the pilot
interact with the world in a natural, intuitive manner regardless
of visibility beyond the cockpit. One concepts being developed is
an all-aspect, fire control system which will allow the pilot, by
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turning his head, to utilize the full off-axis/stand-off capability
of air-to-air and air-to-surface weapons. Such concepts
successfully demonstrated in exploratory development are indicating
high payoffs in pilot performance. This project provides for
flight testing of night vision goggle/head-up display systems to
enable accelerated transition in response to Strategic Air Command,
Tactical Air Command and Military Airlift Command's Special
Operations Forces requirements.

(U) FY 1989 Accoimlishments:
- (U) Started front end analysis of helmet-mounted display/sight

(HMD/HMS) operational payoffs and technology assessment.
- (U) Started analysis to determine pilot risk upon ejection

while wearing helmet-mounted systems.
- (U) Contracted award for development of advanced, integrated

night vision goggle and helmet-mounted display concepts.

(U) FY 1990 Planned Program:
- (U) Complete development of integrated night vision goggle and

helmet-mounted display concepts.
- (U) Continue ejection risk analysis for aircrew members while

wearing helmet-mounted systems.
- (U) Accomplish safety of flight and begin flight demonstration.

(U) FY 1991 Planned Program:
- (U) Complete flight demonstration of integrated HMD/S system.
- (U) Begin development of air-to-surface, binocular helmet-

mounted display and auditory display.

(U) Work Performed By: Program management by the Human Systems
Program Office, Human Systems Division, Brooks AFB TX.
In-house development by the Armstrong Aerospace Medical
Research Laboratory, Wright Patterson AFB OH. Development of
advanced, integrated NVG and HMD awarded to McDonnell Aircraft
Company, St. Louis MO, as a joint effort with Naval Air Systems
Command. Advanced Technology Transition Demonstration
accomplished with AFTI/F-16 Air Force Flight Test Cent-r,
Edwards AFB CA, SAC, MAC ANG, and AFRES.

(U) Related Activities:
- (U) PE #0602202F, Human Systems Technology.
- (U) PE #0603790D, NATO Cooperative R&D.
- (U) PE #0604706F, Life Support Systems.
- (U) Coordination occurs with Crew Station Working Croup within

Air Force Systems Command.
- (U) Joint development with the Navy on helmet-mounted displays

and integrated night vision goggles.
- (U) No unnecessary duplication within the Air Force or DOD.

(U) Other Aoorooriation Funds: Not applicable.

(U) International Cooperative Agreements: Discussions are ongoing
with Great Britian and France concerning cooperative rasearch.
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Program Element: 0 Budget Activity: #2 - Adv Tech Devel
PE Title: Advanced Flight Technologv Integration (AFTI)

A. (U) RESOURCES (S in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate sima Comlete Program
Tit

2061 Vehicle/Avionics/Weapon Integration
5,850 11,150 14,775 Cont TBD

2568 Advanced Wing Technology
2,087 1,500 400 Cont TBD

2682 Airframe Propulsion Integration
5,932 5,327 3,628 Cont TBD

2979 Reliability and Maintainability
3,227 2,278 5,000 Cont TBD

3391 X-29 Advanced Tech Demonstrator
7759 1,330 0 0 26.593

TOTAL 24,855 21,585 23,803 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program flight tests fully in-
tegrated, synergistic technologies under simulated mission conditions.
Emphasis is on technologies which can provide low cost, low-maintenance,
increased reliability, and increased tactical performance and
survivability for current and future aircraft. Flight testing of
integrated technologies is essential to verify real world
benefits/penalties of the integrated system and to reduce technology
transition risk. PE 0603205F, Aerospace Vehicle Technology, provides
component technologies that are integrated and flight tested in this PE.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Prolect 2568. Advanced Wing Technology: Improves aircraft flight
maneuverability during combat and emergency operation, and increases
aircraft aerodynamic efficiency at cruise speeds. Includes the
following: (1) the Mission Adaptive Wing (MAW) demonstration using
wing shape control (ended in FY 89), and (2) the joint NASA/Air
Force Hybrid Laminar Flow Control (HLFC) program evaluates
performance improvements using leading edge suction to effect
boundary layer control (on-going). Potential fuel savings of 15%
for derivative and future transport aircraft are expected using
HLFC.

(U) FY 1989 Accomplishments:
- (U) Completed AFTI F-ll flight testing of the MAW and released

design criteria for application to derivative and future air
vehicles. Results showed a 25% increase in range using the
MAW when flying multi-condition missions.

- (U) Developed a flight test plan for integration and flight
testing of the HLFC system on a transport aircraft.

(U) FY 1990 Planned Program:
(U) Complete HLFC hardware integration and begin flight test.
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(U) FY 1991 Planned Program:
- (U) Complete flight testing for the HLFC program with expected

results of a 15% fuel savings for long range transports.

(U) Work Performed By: Project is managed by the Flight Dynamics
Lab, Wright-Patterson AFB OH. Flight testing is done at Edwards
AFB CA. The only contractor is Boeing, Seattle WA.

(U) Related Activities:

- (U) No duplication of effort within the Department of Defense.

(U) Other ADDrovriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2682. Airframe Propulsion Integration: Integrates aircraft
flight control with the aircraft propulsion system (inlet, engine
and nozzles) and the vehicle management system (VMS) within a fault
tolerant architecture. Fault tolerance is the ability to isolate
and prevent failures from propagating during system operation so
that mission goals can be achieved. Fault tolerance is critical for
integrated systems to prevent one system from contaminating another.
Project starts by incrementally integrating and flight testing the
above technologies, then melds other integrated technologies from

this PE to achieve a total aircraft fault tolerant capability with
improved aircraft performance, efficiency and maneuverability for
derivative or future fighter aircraft. Programs included are: (1)
Short Takeoff and Landing/Maneuver Technology Demonstrator
(STOL/MTD) program which integrates and flight tests on a modified
F-15B, pitch axis thrust vectoring/reversing (TV/TR) exhaust
nozzles, integrated flight/nozzle controls, and aircraft rough field
landing gear. The result is an aircraft that will (a) be controlled
in the pitch axis by vectored thrust, (b) have improved maneuver and
deceleration performance, and (c) take off and land on a 1500 ft by
50 ft wet runway, during 30 knot crosswinds without the aid of a
ground-based landing system. The latter reduces dependence on
easily targeted runways and allows dispersion to austere bases. (2)
An advanced airframe propulsion integration program to integrate and
flight demonstrate an integrated flight and propulsion control
system with optimized vehicle performance over all flight phases.
This integrated system will utilize the aerodynamic surfaces,
inlets, engine, and thrust vectoring nozzles to provide a reliable
control capability for derivative and future aircraft. It will use
low weight, highly reliable, multi-axis (pitch and yaw) thrust
vectoring nozzles to enhance air combat lethality and survivability.
Aircraft range, acceleration, and engine life should be increased.
A VMS will be developed as a part of the overall architecture. VMS
reduces the number of individual control boxes in the aircraft and

* is key in the development of a highly reliable fighter.
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(U) FY 1989 Accoenlishments:
- (U) Conducted STOL/MTD envelope clearance flights with (pitch

axis) TV/TR exhaust nozzle and started comprehensive flight
testing of the aircraft and nozzles. Thrust vectoring
flights are showing enhanced combat maneuverability.

- (U) Conducted rough field taxi tests over field repaired bomb
damaged runways.

(U) FY 1990 Planned Program:
- (U) Complete STOL/MTD military operational utility testing.
- (U) Begin design definition of an integrated flight propulsion

control system using multi-axis thrust vectoring nozzles.

(U) FY 1991 Planned Projram:
- (U) Start integration of the flight/propulsion control system

into the aircraft.
- (U) Start multi-axis nokzle integrated engineering design work.

(U) jork Performed By: Project managed by the Flight Dynamics Lab,
Wright-Patterson AFB OH. Flight testing is done at Edwards AFB
CA. The two contractors are MCAIR, St Louis MO and GD, Forth
Worth TX.

(U) Related Activities:
- (U) PE 0603205F, Aerospace Vehicle Technology
- (U) PE 0603230F, Advanced Tactical Fighter
- (U) No duplication of effort within the Department of Defense.

(U) Other Anvronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

3. (U) Project 2979. Reliability and Maintainability: Improves the
reliability, maintainability, and survivability of present and
future aircraft through reconfiguration of the control system to use
one aerodynamic control surface in place of another surface, and the
application of expert system technology to maintenance diagnostics.
Under this project, the Self Repairing Flight Control System (SRFCS)
program concentrates on the flight demonstration of software
techniques developed under PE 0603205 that permit: simplification
of flight control system hardware; accurate, in-flight isolation of
cannot duplicate component failures; graceful degradation following
battle damage; and an expert maintenance diagnostic system for
ground support compatible with present operations and Logistic
Command's Integrated Maintenance Information System (IMIS) under
development. Reconfiguration capabilities will be extended beyond
aerodynamic control surfaces to include propulsion, thrust
vectoring, and center of gravity shifts to control the aircraft. FY
91 funding reflects SRFCS work being extended to cover the full
aircraft flilght control system and the incorporation of propulsion
and thrust vectoring into SRFCS.
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(U) FY 1989 Acco.Dlishments:
- (U) Completed SRFCS software integration and hardware in-the-

loop piloted simmulation of flight test scenarios.

(U) FY 1990 Planned Prouram:
- (U) Complete single-surface reconfiguration flight testing.
- (U) Start the integrated engineering design for a complete

multi-axis SRFCS capability which is expected to reduce
enemy weapon kill probability by a factor of 10.

(U) FY 1991 Planned Progra:
- (U) Complete the integrated engineering design for a complete

multi-axis SRFCS.
- (U) Start aircraft modification and integration of the multi-

axis SRFCS.
- (U) Start incorporating propulsion system and thrust vectoring

capability into the SRFCS reconfiguration control laws.

(U) Work Performed By: Project managed by the Flight Dynamics Lab.
Wright-Patterson AFB OH. The Flight Dynamics Lab will also
perform in-house real time simulations. Flight testing will be
done at Edwards AFB CA. The three contractors are MCAIR, St
Louis MO; General Electric, Binghamton NY; and Alpha Tech Inc,
Burlington NA.

(U) Related Activities:
- (U) PE 0603205F, Aerospace Vehicle Technology
- (U) PE 0603106F, Logistics Systems Technology
- (U) No duplication of effort within the Department of Defense.

(U) Other Aoronriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

4. (U) Prolect 3391. X-O" hdvanced Technology Demonstrator: Develops,
integrates, and .:iirt validates advanced aerodynamic, structural,
and flight contrc -chnologies of a forward swept wing aircraft
that will provide "sign options for future military aircraft.
Technologies include an aeroelastically tailored forward swept wing
using composite wing skins, discrete variable wing camber, relaxed
static stability, and digital fly-by-wire flight controls with
canards. This program also evaluates X-29 military utility flight
performance and investigates high angle-of-attack (AOA) flight
characteristics of the forward swept wing.

(U) FY 1989 Accomolishments:
- (U) Finished X-29 aircraft #1 flight testing and demonstrated

transonic performance improvements (over current fighter
configurations).

- (U) Upgraded X-29 aircraft #2 flight control software/control
laws for high AOA flight testing. Conducted ground and in-
flight checkouts of all systems.
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(U) FY 1990 Planned Proram:
- (U) Redesign X-29 flight control software to fix a single point

failure and to improve aircraft #2 agility/maneuver
performance.

- (U) Complete X-29 aircraft #2 high AOA flight testing.

(U) FY 1991 Planned Program: Not applicable.

(U) Work Performed By: Project managed by the Flight Dynamics Lab,
Wright-Patterson AFB OH. Flight testing is done at Edwards AFB
CA. The only contractor is Grumman Aircraft Corp. Bethpage NY.

(U) Related Activities:
- (U) The X-29 program is jointly funded with NASA (PE533-02-

51).
- (U) No duplication of effort within the Department of Defense.

(U) Other AzrroDriation Funds: Not applicable.

(U) International Cooverative Agreements: None.
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Program Element: #0603245. Project Number: 206M
PE Title: Advanced Flight Technology Budget Activity: #2 - Adv Tech Devel

Integration (AFTI)

A. (U) RESOURCES (S in Thousands)

Proect Title: Vehicle/Avionics/Weapons Integration

PoRular FY 1989 FY 1990 FY 1991 To Total
NAM Actual Estimate Estimate Comolete Program

Integrated Control and Avionics for Air Superiority (ICAAS)
5,720 7,150 12,775 Cont TBD

AFTI F-16 Close Air Support
130 .000 2.000 Cont TBD

Total: 5,850 11,150 14,775 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENTS AND SYSTEM CAPABILITIES: This
project covers flight technology demonstrations that integrate and
flight test primary elements of a fighter weapon system to successfully
acquire, engage, and kill multiple air and ground threats and survive.
Fighter weapon system technologies integrated and flight tested include:
sensors, fire control, flight control, weapons and pilot/vehicle
interfaces. This project consists of two programs: (1) The Integrated
Control and Avionics for Air Superiority (ICAAS) program which addresses
the few (friendly) vs many (enemy) fighter problem during air-to-air
engagement at beyond visual range (BVR) with smart transition to within
visual ranges (WVR). Here benefits of cooperative action (internetting)
among friendly fighters, sensor data fusion, automated attack/defend
options for optimum engagement/defense, integrated vehicle flight/fire
control, and advanced pilot/vehicle interfaces will be flight tested.
Payoffs are a projected 10:1 air-to-air combat exchange ratio, a greatly
improved situational awareness during merge and engagement operations,
more effective use of air-to-air missiles, and greater pilot
survivability. This project will evolve into integration of multi-role
avionics and cockpit technologies, and enhanced air vehicle maneuvering
capabilities to improve survivability when outnumbered in close-in
combat for application to derivative fighters. (2) The AFTI F-16
program which integrates and flight demonstrates technologies which
enhance an aircraft's ability to find and destroy enemy ground targets
during daytime or at night and under the weather. This will allow
current daytime Close Air Support and Battlefield Air Interdiction
tactics to be applied at night and under the weather--a capability not
presently available today. Projected payoffs are a 501 improvement in
first pass target acquisition capability with a 3 to 1 improvement in
aircraft survivability. AFTI F-16 is jointly funded by the Balanced
Technology Initiative (BTI).
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C. (U) PROGRAM ACCOMPLIS-MTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Integrated target detection, track, and identification

algorithms developed under an avionics PE into ICAAS multi-
threat engagement software and aircraft flight control systems.

- (U) Prepared a flight test plan for two friendly fighters vs four
enemy aircraft (2 vs 4).

- (U) Integrated Pave Penny (laser spot tracker) into AFTI F-16.
. (U) Started AFTI F-16 upgrade (near production) allowing aircraft to

accept new subsystems.

2. (U) FY 1990 Planned Profram:
- (U) Integrate 2 vs 4 aircraft engagement software and hardware into

the test aircraft and begin system testing.
(U) Expand ICAAS 2 vs 4 tactics options and increase the number of

sensors being integrated for internetted (automated data link)
operations between the two friendly fighters.

- (U) Flight demonstrate laser spot tracker and two ship coordinated
attack against multiple, ground targets.

- (U) Complete AFTI F-16 upgrade (near production) and integrate night
under the weather attack technologies into aircraft.

3. (U) FY 1991 Planned Program:
- (U) Complete ICAAS 2 vs 4 software integration and aircraft

modification.
- (U) Start ICAAS 2 vs 4 flight testing.
- (U) Expand ICAAS software development to a 4 vs 16 engagement

capability. This capability will be limited to ground
simulation testing.

- (U) Evaluate/flight test hardware/software integration and aircraft
automation for single seat fighter under the weather night
attack.

- (U) Flight test terrain following and threat avoidance technologies
on AFTI F-16.

D. (U) WORK PERFORMED IY: This project is managed by the Flight Dynamics
Laboratory, Wright-Patterson APB OH. Flight testing is conducted at the
Air Force Flight Test Center, Edwards APB CA with support from NASA.
The two contractors are MCAIR, St Louis NO and General Dynamics, Ft
Worth TX.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST.CIA SF: None.

F. (U) PROGRAM DOCUMENTATION:
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- (U) TAF SON 304-83, Advanced Tactical Fighter, 9 Nov 84.
- (U) TAF SON 310-85, Air Defense Aircraft, 7 Jan 86.
- (U) SAC SON 002-86, Improved Interceptor (Draft)
- (U) SAC SON 309-087, Aircrew Night Vision System, 26 Aug 88.
- (U) TAF SON 301-087, Day/Night, All Weather Tactical Reconnaissance

Sensor Package, 18 Dec 87.
- (U) TAF SON 312-088, A-10 Follow-On Aircraft, 10 Nay 89

G. (U) RELATED ACTIVITIES:
- (U) PE 0603205F, Aerospace Vehicle Technology. Provides component

technologies that are integrated and flight tested in this PE.
- (U) PE 0603253F, Advanced Avionic Integration. Provides basic avionics

algorithms used to develop flight control software.
- (U) PE 0603230F, Advanced Tactical Fighter (ATF).
- (U) PE 0603231F, Crew Systems. Provides helmet mounted display for AFTI

F-16 night attack capability.
- (U) No duplication of effort within the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTENIONAL COOPERATIVE ACREM.S: None.

J. (U) MILESTONE SCHEDULE:

- (U) Aircraft mode started 2 Qtr 90
- (U) Internetted (2 vs 4) flight testing started 2 Qtr 91
- (U) 2 vs 4 flight testing completed 4 Qtr 92
- (U) 4 vs 16 internetted simulation testing completed 4 Qtr 92

- (U) Close Air Support Pave Penny and two ship cooperative
attack demonstrated 1 Qtr 90

- (U) Upgrade (near production) completed 4 Qtr 90
- (U) Night and under the weather mode completed 1 Qtr 91
- (U) Single seat night/under the weather attack capability

demonstrated 4 Qtr 91
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603250 Project Number: #649L
PE Title: Lincoln Laboratory Budget Activity: 42-Advanced Technology

Develorment

A. (U) RESOURCES (S in Thousands)
Project Title: Lincoln Laboratory
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual E mte Estimate Comlete Program

Lincoln Laboratory 25,003 23,073 27,609 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Lincoln Program is a high-technology research and development
effort conducted through a cost reimbursable contract with
Massachusetts Institute of Technology. Lincoln Laboratory is
operated as a Federal Contract Research Center (FCRC) administered
by the Department of Defense. Lincoln Laboratory provides
advanced research and technology demonstrations in the areas of
military satellite communications, space radar technology,
space-based visible surveillance, deep-space and tactical
battlefield surveillance, advance solid-state devices, materials
and processing technology. The Laboratory continues to be a
leader in providing critical enabling technologies for advanced
space surveillance and communication systems and ensures that the
Air Force maintains its technology leadership role in advanced
electronics. Explanation for FY91 funds increase found in
paragraph OE.30, Cost Changes.

C. (U) PRCT PM ACCOMPLISDW.ENTS AND PLANS:

1. (U) FY 1989 Acconmlishments:
- (U) Established rapid turn around integrated circuit modification

capability using a laser restructuring technique that
compresses design to testing time from months to days.

- (U) Developed agile extra high frequency (EHF) adaptive antenna
subsystems for space communications.

- (U) Finished brassboard system and space qualification of key
Lasercom flight-design subsystems.

- (U) Completed design and initiate fabrication of space-based radar
signal processor test bed.

- (U) Developed gallium arsenide permeable base transistor (PBT)
44-GHz monolithic microwave integrated circuits (MMICs). These
circuits are used in advanced space communication systems.

- (U) Develop film-growth techniques and device exploration using
diamond material which increases the electronic device's speed.
Used in intelligence, communications and surveillance systems.

- (U) Sucessfully launched into orbit the second fleet satellite
(FLTSAT) ElF package designed by Lincoln.

2. (U) FY 1990 Planned Program:
- (U) Design wafer-scale neural network system for image processing.
- (U) Complete space-based radar signal processor test bed.
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- (U) Test autonomous acquisition and classification techniques
against a variety of tactical targets for aircraft ground
attack and smart weapon applications.

- (U) Begin development of Doppler beam sharpening for remotely
piloted vehicle (RPV) radar program.

- (U) Continue development of the brassboard agile EHF adaptive
antenna for advanced satellite communication systems.

- (U) Continue Lasercom technology program to achieve higher data
rates, smaller sizes, less weight for space communication
system.

- (U) Begin phased performance evaluation of space-based radar test
articles in near-field test range. This is an advanced testing
system measuring space test articles.

- (U) Develop GaAs PBT 60-GHz power and 94-GHz small-signal MMIC for
advanced space communication systems.

- (U) Continue development of film-growth techniques and fabrication
of transistors made from diamond material'.

- (U) Develop radiation hardened charged coupled device (CCD) imagers
for surveillance and intelligence applications.

- (U) Demonstrate field tests of advanced CCD focal planes in an
integrated space surveillance sensor.

3. (U) FY 1991 Planned Program:
- (U) Extend rapid prototyping to sub-micron electronic devices to

decrease turn around time in designing and testing new
circuits.

- (U) Conduct field test demonstrations of fixed-target detection
capability and develop Air Defense RPV radar.

- (U) Develop an airborne test-bed preprocessor embodying neural
network and expert system components to demonstrate real-time
multidimensional automatic target recognition.

- (U) Complete and test the agile EHF antenna for space applications.
- (U) Integrate/test Lasercom cross-link package flight-design and

engineering model and continue technology extension program.
- (U) Begin integration of high-throughput wafer-scale jammer nulling

processor with space-based radar processor test bed.
- (U) Integrate all space-based radar test-beds for comprehensive

capability demonstration in near-field test range.
- (U) Model and fabricate diamond transistors for high power and

high-frequency performance.
- (U) Develop and demonstrate large area array CCD imagers in

infrared and ultraviolet bands for space-surveillance sensors.
- (U) Develop materials structures for uniform, high-quantum

efficiency long-wavelength IR detectors for space surveillance.
- (U) Develop a fabrication technique that will allow superconduc-

tive thin films and semiconductors to be combined at a
reasonable fabrication temperature.

- (U) Continue to develop dual-use electro-optical and
microelectronic devices and manufacturing techniques that are
incorporated into military and commercial products.
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(U) In collaboration with industry, develop a space-qualifiable
wafer-scale adaptive nulling circuit for space surveillance.

- (U) Incorporate wafer-scale adaptive nulling processor (5 million
transistors, 2 billion operations per second) into space-based
radar testbed.

- (U) Investigate and build radiation-hardened sub-micron transistors
in ultrathin silicon-on-insulator (SOI) material for very high
speed integrated circuits.

- (U) Combine reoxidized nitrided oxide (RNO) and ultrathin SOI to
demonstrate extremely good hot-carrier reliability in sub-
micron transistors.

- (U) Flight tests of multi-dimensional forward and down looking
electro-optical sensor suite to collect data on targets
in camouflage and foliage concealment.

4. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: There are no prime contractors that support this
program. Funds are principally used to pay salaries and to a much
lesser degree used to purchase supplies for in-house activities at
Lincoln Laboratory.

E. (U) COMPARISON WITh FY 1990/91 DESCRIPTIVE SUMMAY:
1.(U) TECHNICAL CHANCES: None
2.(U) SCHEDULE CHANGES: Not Applicable
3.(U) CT AN : Over the past three years, Air Force has

reprogrammed $6million into this PE to stabilize and reduce the
erosion of Lincoln Laboratory's technology base. This continues
to be the reason for the FY91 requested increase.

F. (U) PROGRAM DOUMET ON: 1951, KIT Lincoln Laboratory FCRC Charter;
1975, Department of Defense Plan for Administration of Lincoln.

G. (U) RELATED ACTIVITIES:
- (U) PE 0102424F, Space Track
- (U) PE 0102428F, Space Surveillance Technology
- (U) PE 0303401F, Communications Security
- (U) PE 0303603F, MILSTAR
- (U) PE 0601101E, Restructurable Very Large Scale Integration
- (U) PE 0601102F, Defense Research Science
- (U) PE 0602301E, Wafer-Scale Integration
- (U) PE 0602702F, Command, Control and Communications
- (U) PE 0603789F, C31 Technology Development
- (U) There is no unnecessary duplication in the Air Force or DOD.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE: Not Applicable.
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Program Element: #0603253F Budget Activity: #2-Advanced Technology
PE Title: Advanced Avionics Integration Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

666A Advanced Reference Systems Development
2,274 2,818 2,633 Cont TBD

2733 Advanced Reconnaissance/Strike Radars
6,062 5,250 6,873 Cont TBD

2735 Advanced Systems Avionics Applications
2,299 4,227 3,744 Cont TBD

3833 Sensor Integration for Covert Penetration
100 1,668 1, 829 Cont TBD

Total 10,735 13,963 15,079 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element develops, inte-
grates and demonstrates advanced avionics technologies. The demon-
strations offer strong evidence of increased effectiveness and effi-

ciency and reduced development risk and cost. Thrusts are directed at
high speed data buses; efficient, high speed processors; reliable, high
performance radars; and accurate/low cost navigation systems. The
funding increase in the outyears recovers the program element from
congressional reductions to the FY 1988/89 programs. Specific increases
in FY 1990/91 reflect growth to support advances in radar technology,
system integration, and covert sensor architecture.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 666A, Advanced Reference Systems Development: The sur-
vivable penetration and attack by tactical aircraft and accurate
weapon delivery require accurate and reliable navigation systems.
This project develops navigation sensors, integration techniques,
and software to improve the accuracy and availability of naviga-
tion and reference information for future weapon systems. Major
technology thrusts are jam resistant navigation receivers; multi-
function antenna systems for combined communications/navigation/
electronic warfare functions; highly reliable/fast response strap-
down stellar inertial system; and navigation system integration
with emphasis on increased performance, reliability and reduced
life cycle costs.

(U) FY 1989 Accompl.shments:
- (U) Completed laboratory test of a high accuracy ring laser gyro-

scope inertial navigation system for tactical applications.

- (U) Completed preliminary design of a fast reacting, highly
reliable strapdown stellar inertial system that has
application to strategic weapon systems.

(U) FT 1990 Planned Program:

- (U) Fabricate a brassboard of an anti-Jam global positioning
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system receiver that will demonstrate improved performance
in a jamming environment.

- (U) Initiate joint Air Force/Navy development of a strapdown
stellar inertial system that will improve performance.

- (U) Initiate joint Air Force/Navy integrated antenna system
development that will significantly reduce the number of
antennas on tactical fighter aircraft.

(U) FY 1991 Planned Program:
- (U) Complete testing and evaluation of an anti-Jam Global

Positioning System brassboard receiver that will demonstrate
improved performance in a jauming environment.

- (U) Fabricate a strapdown stellar inertial brassboard system
that will improve reliability, and reduce size, weight and
cost over current stellar navigation systems.

- (U) Complete system design of an integrated antenna system
that will reduce the number of antennas on tactical fighter
aircraft.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH manages this project. Major contractors are: Rockwell
International, Anaheim CA; Northrop, Hawthorne CA; and Mayflower
Communications, Reading MA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE 0305164F, NAVSTAR Global Positioning System (User

Equipment).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2733, Advanced Reconnaissance/Strike Radars: The ability
to detect and acquire targets that are concealed or camouflaged Is
limited. Continued improvements in low observable and camouflaged,
concealment and deception techniques require improvements to be made
in airborne reconnaissance/strike radar capabilities to automatically
acquire and detect concealed or camouflaged targets. This project
develops and demonstrates radar sensor and automatic processing tech-
nologies for rapid targeting, and detection of targets camouflaged
or concealed in foliage.

(U) FY 1989 Accomplishments:
- (U) Completed rooftop/range testing of an active array radar

aperture to provide critical data for risk reduction to the
Advanced Tactical Fighter radar.
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(U) FY 1990 Planned Program:
- (U) Develop concept for all-weather, real-time, automatic

classification/recognition of tactical/strategic targets.
- (U) Initiatle joint United States/Canadian program to develop

motion compensation techniques to expand Ultra High
Resolution Synthetic Aperture Radar imaging capability in
high maneuvers. Present capability is confined to limited
maneuvers and mild turbulence.

(U) FY 1991 Planned Program:
- (U) Exploit model based vision research and parallel processor

technology development to optimize algorithm/hardware for
all-weather, real-time, automatic recognition of strategic
and tactical targets.

- (U) Complete data collection of Ultra High Resolution Synthetic
Aperture Radar (SAR) map and motion compensation data during
maneuvering/turbulent flight conditions. Data is to be used
to help develop techniques to improve SAR imaging during high
maneuvers.

- (U) Develop conceptual design of a wide area air-to-surface
search and cuing radar capable of reliably detecting high
value strategic/tactical targets deliberately camouflaged
or concealed in foliage.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH manages this project. Contractors are: Westinghouke,
Baltimore MD and Loral Defense Systems, Litchfield Park AZ.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Defense development shar-
ing project agreement between the United States Air Force and
the Canadian Government for motion compensation for accurate
synthetic radar imaging.

3. (U) Project 2735, Advanced Systems Avionics Applications: Past avionics
systems were developed and designed In piecemeal fashion. This
approach resulted In costly, bulky, unigue designs, with complex
interfaces with other systems creating a complex maintenance
environment. The approach now is toward the design/development of
modular avionics which emphasizes resource sharing, fault tolerant
operation, and increased performance at lower cost. Work in this
project has the objective of validating that the cost burden of
future avionics can be lowered while meeting demanding supportability
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and performance needs. Efforts will focus on using technologies
from various government programs for developing and demonstrating
integrated avionics architectures, highly reliable avionics, packag-
ing and cooling, and computer architecture designs tools for avionics
system designs/product designs/manufacturing. Growth in FY 1990
and 1991 funding reflect this focus.

(U) FY 1989 Accomplishments:
- (U) Completed demonstration and evaluation of the Integrated

Terrain Access and Retrieval System, an airborne database
management system. This system has capability to store
terrain/feature data, waypoint and threat information,
digitized images and other forms of digital date.

- (U) Demonstrated a prototype graphics workstation for rapid
programming of dynamic, 2- and 3-dimensional displays in
Ada software. Goal achieved to reduce the time to
develop/modify cockpit display software from months to days.

(U) FY 1990 Planned Program:
- (U) Demonstrate avionics fault tolerance features compatible

with the Joint Integrated Avionics Working Group (JIAWG)
architecture using laboratory avionics integrated test bed.

- (U) Complete concept study and preliminary designs for common
radio frequency modules, reuseable application software
modules and software design tools. Goal is to reduce cost
and improve performance of future avionics systems.

(U) FY 1991 Planned Program:
- (U) Complete simulation tests on the designs for common radio

frequency modules, reuseable application software modules
and software design tools.

- (U) Complete requirements analysis for a high speed signal pro-
cessor based on gallium arsenide technology which will be
software programmable for multiple applications.

(U) Work Performed By: The Avionics Laboratory, Wright-Patterson
AFB OH manages this project. Contractors are: TRW, Dayton OH;
Research Triangle Institute, Durham NC; Lockheed, Burbank CA;
McDonnell Douglas, St Louis MO; and Boeing, Seattle WA.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603109F, INEWS/ICNIA.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

4. (U) Project 3833. Sensor Integration for Covert Penetration: Most
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current avionics suites produce radio frequency emissions that
reveal the presence of the aircraft as well as provide the pilot
with mission performance information. These emissions limit covert
penetration. This project provides laboratory and flight demonstra-
tion of the system technologies to provide current and future air
borne weapon systems with significant new capabilities to penetrate
areas without detection. Efforts will concentrate on nap-of-the-
earth flight capabilities in day or night with reduced emission,
real-time threat avoidance, reduced pilot workload, and improved
sensor management for data fusion. Growth in FY 90/91 funds reflect
this focus.

(U) FY 1989 Accomplishments:
- (U) Evaluated survivable penetration techniques using inhouse

system integration baseline avionics facilities and
algorithms for low altitude, survivable penetration.

(U) FY 1990 Planned Program:
- (U) Study alternative techniques for information fusion that

optimizes the interface between algorithms and sensor hard-
ware. Goal is to improve speed and efficiency of information
fusion.

- (U) Develop efficient fusion algorithms to do threat identification
and location using information from onboard sensors.

(U) FY 1991 Planned Program:
- (U) Complete preliminary design of a low cost avionics suite for

an advanced transport aircraft.
- (U) Evaluate fusion algorithms with compatible sensor suites to

determine efficiency and performance in applications of
information fusion.

(U) Work Performed By: Efforts in this project are managed by the
Avionics Laboratory, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) PE 0602204F, Aerospace Avionics.
- (U) PE 0603737D, Balanced Technology Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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Program Element: #0603260F Budget Activity: #4 - Tactical Program
PE Title: Intelligence Advanced Development (IAD)

A. (U) RESOURCES: ($ in Thousands)
Project
Number & FY 1989 FY 1990 FT 1991 To Total
Title Actual Estimate Estimate Complete Program

3479 Advanced Sensor Exploitation

1,292 1,450 682 Cant TBD
3480 Automated Imagery Exploitation

1,814 1,500 1,000 Cent TBD
3481 Knowledge Based Technology for Intelligence

1,692 1,480 1,600 Cont TBD
3482 Scientific & Technical Intelligence Methodologies

94 726 1,100 Cnt TBD
Total 4,892 5,156 4,382 Cent TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Program develops and demonstrates advanced
technology for intelligence systems capabilities and techniques which
support tactical and strategic combat commanders and National Command
Authority (NCA) needs for timely, all-source intelligence information.
Objectives are to develop improved analytical techniques and training
systems to support USAF warfighting missions, to expand and improve
intelligence data storage, retrieval and handling capabilities, and to
satisfy needs for near-real-time data processing, exploitation and
dissemination from present and future advanced sensors. The program is
oriented toward solving specific shortfalls and deficiencies as defined
by Air Force major commands, unified and specified commands, and
scientific and technical intelligence organizations.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 3479. Advanced Sensor Exploitation (ASS): Develops near-real-
time all-source correlation fusion using expert systems for receipt,
correlation, templating and analysis of sensor data.

(U) FY 1989 Accomplishments:
- (U) Implemented situation assessment module.
- (U) Implemented generic sensor simulator.
- (U) Implemented target analysis module.
- (U) Operationally tested preliminary predictive intelligence

capability (Rapid Application of Air Power).
- (U) Implemented enhanced correlation environment.
- (U) Ported ASE software to Portable All Source Analysis System/

Enemy Situation Correlation Element (ASAS/ENSCI) workstation.

(U) FY 1990 Planned Program:
- (U) Initiate analysis of sensor fusion applicability to low

OWintensity conflict situations.
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- (U) Develop correlation/fusion evaluation subsystem using expert
system approach.

(U) FT 1991 Planned Program:
- (U) Develop low intensity conflict intelligence processor.
- (U) Develop advanced planning system intelligence support module.

(U) Work Performed By: The program Is managed by Air Force Systems
Command (AFSC), Andrew AFB, MD, with project efforts conducted by
the Rome Air Development Center (RADC), Griffiss AFB, NY. The
major contractors involved include: PAR Technologies, Inc., New
Hartford, NY; Synectics, Fairfax, VA; Hughes Aerospace, Culver
City, CA; DBA Associates, Melbourne, FL; and Booz-Allen,
Bethesda, MD.

(U) Related Activities:
(U) Program Element #0604750F, Intelligence Equipment.
(U) Program Element #0602702F, Command, Control, and

Communications.
(U) Program Element #0603742F, Combat Identification Technology,

for emergent technology.
(U) Program Element #0102310F, IWMCCS ADPNORAD.
(U) Program Element #0207411F, EIFEL Improvements.
(U) Program Element #0207412F, Tactical Air Control System

Improvements.
(U) Program Element #0207422F, Tactical Air Control System

Communications.
(U) Program Element #0207431F, Tactical Air Intelligence Systems.
(U) Program Element #0604321F, Joint Tactical Fusion Program.
(U) Program Element #0207435F, Tactical Imagery Processing,

Exploitation, and Dissemination.
(U) Program Element #0303152F, WNCCS Information System.
(U) Program Element 0603208F, Reconnaissance Sensor Development.
(U) Program Element #0603718F, Command, Control & Communications

Advanced Development.
(U) Program Element #603726F, Optic Development for engineering

development of demonstrated solutions to operational

requirements.
(U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Aareements: None.

2. (U) Project 3480, Automated Imagery Exploitation (AIZ): The objective Is
to develop and demonstrate technology advancements required for real/
near-real-time multi-source/multi-Imagery exploitation in a ground
station environment. All is divided Into four areas: Image
Interpretation, Target Graphics, Target Location and Exploitation
system.
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(U) FT 1989 Accomplishments:
- (U) Completed the initial Air Order of Battle (AOB) automated

change detection task.
- (U) Completed Geopositioning Demonstration System (GDS), a module

to demonstrate positioning concepts at Air Force field sites.
- (U) Began to define, develop and integrate software into Rome Air

Development Center (RADC) Image Processing Laboratory (IPL) to
perform automated change detection of fixed military targets.

- (U) Continued reformatter technology task (Nunn Amendment funding

was used).

(U) FTY 1990 Planned Program:
- (U) Develop and integrate methods for automated production of

terminal homing scenes from multi-source imagery for advanced
weapons systems.

- (U) Design, develop and demonstrate an advanced, optimized
exploitation capability in the IPL using an improved man-
machine interface (NMI).

- (U) Develop algorithms and display methods to aid the photo
interpreter in using multisensor/spectral imagery for target

identification.

(U) FY 1991 Planned Program:
- (U) Develop and demonstrate Imagery exploitation 2000 (ZE2000)

capability to interface softcopy workstations with new
sophisticated windowing capabilities, image processing tools,
and cartographLc/geographic information.

(U) Work Performed By: See Project 3479.

(U) Related Activities: See Project 3479.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: Currently negotiating with

NATO for the Imagery Reformatter.

3. (U) Project 3481. Knowledge Based Technology for Intelligence: The
objective is to develop advanced computer software (expert systems)
based on artificial Intelligence techniques. The goal is to improve
the ability of the Air Force Intelligence analyst to perform their
tasks.

(U) FT 1989 Accomplishments:
- (U) Demonstrated prototype computer subsystem modules to provide

warning and assessment of foreign space and missile activity

to Space Comand.
- (U) Delivered knowledge-based software to the Air Force

Intelligence Agency to assist analysts in rapid detection and
monitoring of foreign denial and deception activities for air
defense.
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- (U) Initiated computer expert system software to accelerate
analysis of foreign aircraft tactics/capabilities and provide
timely dissemination to the tactical commands.

(U) FT 1990 Planned Program:
- (U) Continue tactics analysis development.
- (U) Expand Denial and Deception effort to cover offensive counter

air threats.
- (U) Develop a trans-launch rule base and mission payload

assessment capability for Indication and Warning.
- (U) Initiate program for automated language (speech) translation.

(U) FY 1991 Planned Program:
- (U) Develop knowledge-based expert system for space object

identification.
- (U) Develop rule based capability for countering denial and

deception techniques associated with mobile missiles.
- (U) Continue work in language translation.

(U) Work Performed By: See Project 3479.

(U) Related Activities: See Project 3479.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

4. (U) Project 3482. Scientific and Technical Intelligence Methodologies:
The objective is to conduct research on intelligence methodologies and
develop operational employment simulation models to satisfy Air Force
Foreign Technology Division (FTD) requirements.

(U) FT 1989 Accomplishments:
- (U) Developed the ELINT Analysis Expert System (EATS) to provide

direct automated analysis of signal waveforms.

(U) FT 1990 Planned Program:
- (U) Complete the ELINT analysis expert system.
- (U) Develop Scientific and Technical Reporting Information

Processing System (STRIPS) to improve on-line merging of S&T
intelligence data during imagery exploitation.

(U) FY 1991 Planned Program:
- (U) Develop a man-machine interface to various models and software

to couple models existing in different FTD branches
- (U) Develop an expert system for analyzing COBRa-series sensor

data.

(U) Work Performed By: See Project 3479.
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(U) Related Activities: See Project 3479.

kU) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

S
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Program Element: # 0603269F Project: # 3384
PE Title: National Aero-Space Plane Budget Activity: # 2 - Advanced Tech-

(NASP) Technology Program nology Development

Project Title: NASP Technology Program

POPULAR NAME: X-30, NASP

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FY 1989 FY 1990 FY 1991 To Complete
Program Start Phase Complete Start Phase Complete

Milestones IIC - Mar Phase IIC IID - Oct Phases II&III0 Engineering Engine Begin composite Final composite Phase III
Milestones Design Rev config defini- config defined Decision

Mar 89 tion Apr 90 Feb 91 2Q FY93
T&E

Milestones NA NA NA TBD
Contract Continue Continue Continue Complete

Milestones Phase II Phase II Phase II Phases II&III
BUDGET Program Total
($000) FY 1989 FY 1990 FY 1991 (To Complete)

Propulsion 82,055 61,213 53,316 TBD
Airframe 31,539 26,780 23,697 TBD
Tech Mat 75,160 79,581 63,387 TBD
& Matl's

Applica- 2,171 3,513 2,600 TBD
tions

X-30 Aero- 0 0 0 TBD

Spacecraft
Support

Contract 1,053 1,147 750 TBD
In-House
Support 4,210 6,491 4,250 TBD

GFE/Other 32.255 13,758 10,000 TBD
1

Total 228,443 192,483 158,000 TBD
Note 1: Detailed funding breakouts shown above the Ototalm line represent a

pro-rata DoD share of joint DoD/NASA program. Total Program for FT
1990 is $2544 and for FY 1991 is $277M.
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B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This program element funds the DoD portion of the joint DoD/NASA
technology development and demonstration program for a National Aero-
Space Plane (NASP). The NASP program will develop the technological
basis for space launch vehicles capable of single-stage-to-orbit and for
aircraft capable of hypersonic flight in the atmosphere. The
technologies will be demonstrated in a flight research vehicle, the
X-30. Following successful demonstration, the technologies will provide
the basis for military and civil vehicles capable of: global unrefueled
operation, reaching any point of the earth in two hours or less;
providing routine, "on-demand" access to near space; reducing payload-
to-orbit cost by an order of magnitude; and flexibly based, rapid
response, space launch. Future NASP-derived vehicles (NDV's) would
provide revolutionary increases in military capability. The NASP is
envisioned to be an airbreathing, hydrogen fueled, single-stage-to-orbit
experimental vehicle capable of operating (horizontal takeoff/landing)
from conventional runways.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Reviewed by National Space Council. Presidential decision to

continue as high priority national program
- (U) Continued fabrication of major structural demonstration

components including cryogenic tankage, ving/fuselage
attachment structure and large fuselage section

- (U) Continued to develop and refine three X-30 airframe contractor
designs and Integrate airframe and engine designs

- (U) Reviewed scramJet engine designs and awarded Phase
IIC contracts

- (U) Aerodynamic wind tunnel tests on airframe and engine designs
- (U) Upgraded fluid dynamic codes and validated with wind tunnel

data
- (U) Began scale-up of durable, high-temperature materials
- (U) Conducted tests on leading edge, nose cap and actively cooled

surfaces
- (U) Upgraded and checked out engine test facilities and tested high

speed ramjets/scramjets (component and subscale engines)

2. (U) FY 1990 Planned Program:
- (U) Form national contractor team for balance of Phase II, continue

implementation of Phase II with 2-1/2 year schedule extension
- (U) Conduct inlet test for engine and airframe configurations
- (U) Conduct direct-connect engine test
- (U) Complete first round of aerodynamic wind tunnel tests, define

lift/drag, stability and control, and aero-heating
characteristics

- (U) Complete tradeoff studies on options for achieving single-
stage-to-orbit, compare manned/unmanned options
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- (U) Conduct materials characterization tests, continue
manufacturing technology efforts on selected materials

- (U) Conduct engine base burning tests and freejet simulation
- (U) Test airframe structural demonstration articles (cryogenic

tanks, wing/fuselage attachment structure, and fuselage
sections)

3. (U) FY 1991 Planned Program:
- (U) Select a single airframe/engine configuration for the X-30
- (U) Test airframe aerodynamic wind tunnel models based on selected

X-30 configuration
- (U) Design/fabricate airframe structural demonstration article

based on selected X-30 configuration
- (U) Review and select materials for ground demonstration engine
- (U) Complete design of ground demonstration engine
- (U) Continue design/fabrication of module-to-module engine test rig
- (U) Continue low speed engine performance tests
- (U) Complete fabrication of inlet test rig
- (U) Deliver materials for ground demonstration engine and key

structural test rigs
- (U) Initiate development for long lead items

4. (U) Program to Completion:
- (U) Complete testing of ground demonstration engine
- (U) Complete testing of airframe structural demonstration articles
- (U) Go/no-go decision to proceed into Phase III of the Program
- (U) Design, fabricate two X-30 flight research vehicles for test
- (U) First flight of the X-30 and initial flight test program with

normal flight envelope expansion
- (U) Conduct extended X-30 flight research program to demonstrate

hypersonic cruise and single-stage-to-orbit
- (U) Complete assessment of operational utility and applications to

provide data on the use of NASP technologies in potential
operational follow-on vehicles

D. (U) WORK PERFORMED BY: This is a joint DoD/NASA program. The Air Force has
overall responsibility. A Joint Program Office has been established at
Wright-Patterson AFB, Ohio. Actual technology development is being
conducted by contractors, universities, and in-house Government
laboratories. Contractors for engine development are: Pratt & Whitney,
Vest Palm Beach, FL and Rocketdyne, Canoga Park, CA. Contractors for
airframe design and component development are General Dynamics, Fort
Worth, TX; McDonnell Douglas, Saint Louis, MO; and Rockwell, Downey, CA.

1. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUNARY:
1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: The Phase II program has been extended by

2-1/2 years on recommendation from the National Space Council
and decision of the President.
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UNCLASSIFIED

Program Element: # 0603269F Project: # 3384
PE Title: National Aero-Space Plane Budget Activity: # 2 - Advanced Tech-

(NASP) Technology Program nology Development

3. (U) COST CHANGES: Previously agreed yearly funding levels have been
reduced for Phase II of the program. FY 1990 and FT 1991 cost
changes have been -$107,259 and -$231,524 respectively (DoD portion).

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 07-79, Jun 79
- (U) AFSPACECOH SON 06-84, Mar 86
- (U) Memorandum of Agreement for NASP (AF/Navy/SDIO/DARPA), 25 April 1986
- (U) DoD/NASA Memorandum of Understanding, 27 Sep 1988

G. (U) RELATED ACTIVITIES:
- (U) NASP is a Joint DoD/NASA program. Participation among DoD

organizations is governed by a Memorandum of Agreement (MOA), signed
by all Services/Agencies and by the Under Secretary of Defense for
Research and Engineering, dated 25 Apr 1986.

- (U) Relationship between DoD and NASA is governed by a Memorandum of
Understanding (MOU), signed by the Secretary of Defense and the NASA
Administrator, dated 27 Sep 1988.

- (U) Broad programmatic policy and direction are provided to the NASP
program by the NASP Steering Group, chaired by the Under Secretary of
Defense (Acquisition) with the NASA Deputy Administrator as Vice-
Chairman. All other participating organizations have members. The
Director, White House Office of Science and Technology Policy is an
ex-officio member. The NASP Steering Group approves all changes in
program goals, objectives, funding and schedules.

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: None

I. (U) INTERNATIONAL COOPERATIVE AGREEENTS: None

J. (U) TEST AND EVALUATION DATA:
T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

See Section C. for testing accomplished on airframe and engine components.

T&E ACTIVITY (TO CONPLETION)
Event Planned Date Remarks
Submit Research Plan 2Q/FYI993 Start of Phase III
X-30 First Atmospheric Flight 4Q/FY1997 Start of flight research program

to demonstrate RASP technologies
X-30 First Orbital Flight 4Q/FY1999 First demonstration of the

ultimate NASP program goal

UNCLASSIFIED 00397
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FY 1991 IMT&E EESCRIPIIVE SMMA

Program Eleeit: #0603270F ,B~ et Activity: #2FE Title: Electronic Cob t ehnlo Tebchnlm Delomn

A. (U) FSMVK= (S ITh awands)
Projec

Nmrbr FY 1989 FY 1990 FY 1991 To Total

2222 Electro-Optic1l
2,691 1,158 2,474 Ont TMD

2432 Warning & Avoidance Receiver Systems Techology
5,757 9,570 12,655 Cnt TED

2754 C3 Cbu termeasures Technology
983 1,100 1,830 Cont TED

431G Infrared QomTezinaures
11,490 10,356 7,465 Cnt TBD

691X Electronic Warfare Technology1.9 10.016 12.5 T
Total 34,716 32,200 36,939 ont

B. (U) BRIE MIPlCM OF EIENT: 7he Electrnic Combat Technology
pga element is an on-going advaned devel1ment program intended
to expand the electronic warfare .(Df) ti ogy base by perf-rmin
proof of design cocq ts and nstrating technologies to solve
critical UWF EW -- c-i-rmu:t1. e projects are -ategorized by the
develq nent of cxns , subsystms, and tecmology - wstratrs
that have potential applications to satisfy tactical and strategic EM
rts and to reduce acwdsitiai and life cycle costs of Ew
systems. 7e program includes the develoiment and --mistration of
radio frequexcy (RF), infrared (IR), electro-cptical (3)D) and omward,
control, and ,.mmicaticn (m) counrmsue technologies. In
addition, signature reduction, advance E traxsitters, receivers,
and pwer maageentec and cmwepts are xtrated.

C. (U) J _ IFICATICIN PR 3 TIrS S TM S10.0 MTTLU.TM IN FY 1991:

1. (U) Protect 2222. Ez.le . aLL.s2 1 (Xp4: Develops
tamogi for detecting and countering optica1 and television
(TV) directed threats agaist strategic, airlift and tactical
airraft.

* Unclassified
00398



Un class if ied
Program Elaennt: #0603270F B3ket Activity: #2..]
PE Title: Electronic Combat Tenoo TechnolU Devel t

(U) ntermtianal cerative ammotas: r

2. (J) rolect 2754. C3 Cm te -sues TechnolocW: Cousolidates
Cmarnd, Control and Cmmmication - -s (C3C0) efforts
to develop and d wnstrate tomoogies to counter eemy C3

(U) Y 1989 AgggX!4isments:
- (S) Continue

- (S) Cotinrue

(U) FY 1990 Planned r:
- () Ccpieter

(V) Ocalet'

-(Ui) Initiate brass board dev.1C 3 .?K of a

(U) PY 1991 Planned Proora:- (U Ompleterrateic zln Ja~mr tes.
w' o: lete s,,s..m fligh test.

-(DInitiate pom
o() timue brass board deve-oIpme of aL

syste.m."

(U) Work Performed N: Program Managum et is provided thrug
the Wight Research ari Melopnent Center, Wright-Ptterson
APB, CH. Major Contracts are with: Yagrvax, Ft Wayne, IN,
and Harris, Pa-borri, FL, Hazeltine Corp, Icog Island, NY.

(U) lated
- (U) Program Element 0602204F, Aerospc Avionics.
- (U) Program Eleonat 0604270F, EW Development.
- (U) Program Element 0603270A, Electronic Ccdbat Technology.
- (U) Program Eleaent 0603270N, Electromic Comat Techrnoogy.
- (U) Frogram Element 0603203F, Offensive Avionics, ECD

Tedwlogy.
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Unclass i ed
Pogram EleMent: # udzget Activity: #
PE Title: Electronic Combat lTecnloav Devel t

(U) FY 1989 Aacg=jilMI=:
- (U) stred

- (U) Citi d

(U) FY 1990 Planned r :
- (U) Start EQ/RF coordinated test to determine the

effectiveness of ccu b nld D and R -
against radar threats capable of ,tical tracing..

- (U) Cplete rc=nt Prirm pratt flight test.

(U) FY 1991 Paanned rr :
- (U) Culete Cout Prince prototype test program.
- (U) Cctimue ED/RF oordinated tst prrgam.

(U) Work J~nfoziid M: The Wright Ilesearch and Ievelcpwft
Center, WrIght-Pattersn AFB, CH, mnages the program.
Testng is perfomed prizmrily at Edwards MB, CA, the Air
Fore Amnt Division, Eglin APB, FL, and the Tftwpah Test
Iange at Nellis AFB, NV. The major omtractors are:
Wino ue, kltiure, M, and Geral Electric arp.,
1- ing-_pt, NY.

(U) Related
- (U) fgrm Element 0602204F, MroIac2 Avionics.
- (U) Program Elemt 0604270F, EW Develcqient.
- (U) Por Eleftnt 0603270A, Eleat ic ombat Tedmlogy.
- (U) Prora Elenit 0603270N, Electroic CQzhat Tedarmlogy.
- (U) form Element 0603203F, Offerive Avionics, EC14

Techhloy.
- (U) Te work in this project is closely oordinated with

related Army and Navy effots through Joint riews
o~Rbted by the Joint Director of Iabo-atori-efI6 d
Panel for Electrcmic Unrfare. It is alme ouled with the
''gzur 4r depm1, ammnity of the three snervices

thraig the Joint Tbacia Oiordinatin Gr for
Aircraft sarvlvability and Electonic Warfare.
AilStiau y, the Ier agencies such as lC, MC, SAC, and
AM, =dLzt an armal revimr of the progr in this
prgrm elemnt.

- (U) The is o of effort within the
Air Fbroe or the Dqparm=t of Defense.

c) Otherunads: N04.
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Program Elemnt: #060327QL Bigt Activity: #2&a nce

-(U) 7he work in this project is closely coordinated with
related Army and Navy efforts through Joint review
. I =ted by the Joint Director of I aborator esIbedhicazl
Pael for Electronic Warfare. It is also cxmled with the
Pegire1lng dsvelqtP commnity of the three services
through the Joint 1btinical coordinating Grw for
Aircraft survivability and zlectzanic warfare.

-(U) 7here is no wiucessary &,l i Jtonr of effort within the
Air Pborce or the Deartmnt of Defens.

(U) Other AMMMEiritiaM Pwid: Nmie.

(U) I~M~J3 gogninAreens None.

3 . (i)Project 431G, Infrared (3g) QWntC=MM=MLes This project
I trates advanced devel g:It systeim and techniques to
counter enemy air aid grourxI threat systems that operate in the IR

specmn. he urcarans in this Project kesthe Mwomen~ts

(U) FY 1989 AgggMpIuJIbeffta:
- (U) Cmuiiued advanced aerodynaamic~ flare devel :t to

provide IRC( protection against currit deployed IR
missile capable of defeating .eisting decoys..

- (U) Continued the I and graxd testing of the
Silent Attack Warning System (SRlE), a passive scanning IR
missile wang ytn

-( Started develpmet of

-(U) Started a lAse based INK dveloment programu (HAVE

(U) F! 2990 Planned Program:
- (U) Ozmie the HNVE GIACE Program.
- (U) Oantinus SAMS dmn and ground test I r -qzw.

started Fni F! 1988.

(U) F! 1"91 Plargie Ergg=:
- (U) Omlete SAWS flight test.
- (U) CM3l1te' p.t

-(U) Continue inalysis and evaluation of ZR IN omKoeptsfo
advanced uedomr aiid HAVE G[HNM.

- (U) coitiu HAVE GEA1

U nclassifiled 00



UNCLASSIFIED

Program Elt: 0060370F Briget Activity: 02~
PE Title: ElcrncCdt Qbj ea

(U) WJRK PRMIE BY: The wrght pJsearc andi Dsvelopmnt
Center, Wrgh-Pttersn AFB, CH nagqes the program. Testing
is 1 0 1 1m primarily at the Air Florce Amwet Divisici, .
Eglin AFB, FL, and [oaph Test Range at Nellis AFB, NV,

altoug oherDo, tstfacilities are sometiu used. h
major cotractors are: wastinghcNxse, Baltimore, M, joral
EOS, Akron CH, Texas Instruments, Dallas, TX, General Electric

(U) RltdAtvte.
- (U) PX=gra Element 0602204F, Aerospace Avionics.
- (U) PrOgram Elmet 0604270F, EW veca*

M U PrOgrm Elemnt 0603270A, Electronic aTechno1ogy.
- (U) Program Element 0603270M1, Electronic Ckziat Technology.

R U Program Elemnt 0603203F, offensive Avionaics, E~q
Technology.

- (U) 7 work in this project is closely cordinated with
related Army and Navy efforts through Joint reviws
"' n 3&W~ by the Joint Director of Iaboratories/Tectmica1
Paral for Electronic warfare. it is also cotipled with the
engi, ,eix i gdoelcpmt 1 , ommity of the three services
through the Joint Tedmnical ---dnai Growp for
Aircraft Survivability and Electroni~c warfare.

- (U) Themnr is n zz m uosary duplicaticui of effort within the
Air Ptrc or the Dqarbwznt of Defense.

RU Other A~omriUigL.EIIsIBalane Technology initiative
provided $400,000 in FY 89.

00402
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Unclassified
F!L 1991 N]L'& rI;aS wrIw gJM 0

Program Elmwt: #~M27 Project Numb*er:
PE Title: E1 r c 92 d Bdget Activity: #

A. (U) MOM=~ ($ In Thousands)

F! 1989 FY 1990 FY 1991 •To otal

2432 wrniW and Avoidan L c iver system Technlogy
5,757 9,570 12,655 oit TED

B. (U) M= 9090C OF ISSICKr alM4 1 AND SYSM e fla This
project develops advanced electradc cat pre prossor and po r

t~1ogie, advanced algorithm and AI/e~qert sofbom for
aj~1icationi on existinq and future EC uytem. Mqpxved(

are aluo dsve1olse an!
I strated in this project. -

1. (U) FY 1989 hxxM. ishmeri_:
- (U) Started Very High Speed Intgrated Ciuidts (VMIC)-based

processor hot-benc for integration with available receivers,
proosors, and advanced EC24 tachnmi g. rator.

-Started'

-(U) Started analysis of to bst apply the AI language to EC.

2. (U) FY 1990 Planed Prn-n:
- (U) Continue VHSIL-bue w e prcaer hit-bench for integration

with available receivers an! p mos along with advancd EM
techniqts generator-

- (U) Complete ADA language for T alicaticz analysis.
- (U) Continue Mti-epcta shared ;pebzm pr!-gI.
- (U) Cm*tiue Tactical Situation Aesmnt and repcnue Strategy

that was started in F! as to Id, wIrat the utility of
artificial ine -iq- in J1Itegratedy systempoomn for
electxr cadt mteM .

3. (U) ,Y 1991 Plwam PMOm:
- (U) Cotim ViWC-based proe ssor ivtegration.
- (U) Start an artificial intelligene siuation awe effort.
- (U) Start an analysis of angle of arrival powr usnagun

Unclassified 00403
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Program Eleent: #.Q iQ2Q Project N er: 2432
PE Title: Ele c Comat Techolog t Activity: #

4. (U) ZMom to Qzmletim: This is an oroing program.

D. (U) 1 P: Program Ma met is provided through the Wright
l~ssarz and D-eo1%=M CInter, Wright-Pattmsm AFB, cH. Major
Contracts are with: Westinghc.e, 1ltme, MD; TM, San Diego, CA;
Paytea, Goleta, Ch; amd NothrW, R.1ing mNeado, n.

E. (U) 0 ARISC wM FPY 1990/91 S :
1. (U) M CL C : The technical omwtent of this project wsexprdI to include off-board omterezasure syste.
2. (U) ORA=: None.
3. (U) 1; ineased b et reflects the expanded

techical djectives of the program.

F. (U) PROGRAMZO
- (U) TRC SCHS(s): 304-83; 315-73.
- (U) SAC SCr(s): 86-012; 31f-87.
- (U) MC SCNS(s): 7-81; 8-81.

G. (U) R ACTMI-,:
- (U) Program Elont 0602204F, Aerospace Avionics.
- (U) Program Element 0604270F, f Development.
- (U) Program Ela nt 0603270A, Electr nic Cobat Tecnoogy.
- (U) Program Elemn 0603270M, Electronic at 'Technology.
- (U) Program Elemnrt 0603203F, Offemive Avionics, EM Technology.
- () ore k in this project is closely oordinated with related Army

and Navy efforts through Joint revies odIuted by the Joint •
Director of Laboratories/Tedmical Panl for Electrado Warfare.
It is also oupled with the --gIseDrin delCM1n ICiMMeity of
the three services through the Joint Technical Cordinating Grop
for Aircraft Survivability and Electronic Warfare. Ad:iticnally,
the user agencies such as TAC, MC, SAC ard ASD, omxtut an annwl
review of the programs in thi program element.

- (U) There is no r - sxy duplication of effort within the Air Fore
for the Dartmt of Defense.

H. (U) O MCNE: Not Applicable.

I. (U) None.

J. RU

- (U) Tactical Situatim Assessmnt and FAue
Strategy Do-aI pytram Aug9go

- (U) AIR-46/69 Mndkn Agile Deinterleaver
Insertion OFP I tza'w Jun 92

- (U) IRR Deoy test ftation Aug 92
- (u) Hih Poer -amasire brasabroad

fLight test Aug9

*L00404
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Urclassified
F! 1991 NM1'&E ESCWPr S4

Program Elamul #060327~ Project ber:
PE Title: Z tp. q COgat Budget Activity: #

lhuogom DMMIrelmnt

A. (U) = (S In Mxxasardsl

FY 1989 F! 1990 F! 1991 To Total

691X Electronc Warfare Technology
13,795 10,016 12,515 oit TD

B. ( M) M S oPIC OF ,rSSI M]MNEJ T AND MYS'I'( .P,,,.,T.,:
This project provides advamced delozpnqrt of re t P lem ues and
hardware for both edsting and nw electronic warfare system to
cmter threat systaum (mifaos-'toai mssile,
artillery ard air i or) q tin in the radio fre* y
qectrum. 7he project includes the following areas: (1) a
.-- ! 1ig sinmlation effort that guides the allocation of fndiMr
thro.ugh the evaluation of nw conowts and techniques; (2) on-board.
jaMg systems, ccuponnt and techiqus needed to jam enmy radar;
(3 ) off-boad or expendable systens to confuse enemy radars anddiueenwy defenses; (4) r

(5) the
dwelmntOf saradie and! low cost reliable and uit~a~

o ts ard setais to enable the Deartment of Defene to better
afford the increasing mount and tion of electric
cotI S ,equipent required odern aircaft; and (6)
dwelu.,,,t of advanced[

re ii ts. Tme emieyair
defense netuork is dratized by botE airborne and land based
radar ani ocxmxzcation system that locate, uudtor, guide and
control offensive and defensive ela its. The my continues to
i~xwe these elanmts agaist ow forces and our oeratial
o--tmeasres. This requires a strong tachnology base to provide

dcutatdcounters to these improvits and avoid tedbnlogical
mirpisesby rw enemy threat systems.

C. (U) PKWt ACZMMM: . .-

- (U) ContinuedL - 4 hardware

- (c) nt n ed ed
- (u) oxnus NilitaryAirlift Cowand (3HC) EW sties

targeted tiaard protecting the C-17, C-130, C-5 and C141.
- (U) Continued active radio freuiwicy (M eqedable program.
- (U) Started MC z suite deelopnt.
- (U) Contined intrapilse processor developmnt.

Ur-classified 00405



Uniclassif led*
PrMgAM Element: #060327 Project aNmber:
PE Title: Elcroi CabtTctil B t Activity: 42

2. (U) FY 1990 MmaI Ped j!
- (U) ontinue 3MC EW gauite develpmet.

- U oniu IRlrebeporm

3. (U) FY 1991 PladPraa
- (U) Oziplete atvarxed threat warning antena delopwt and test.
- (U) Start limited field testing of Jmc Ew mite.

-(U) Qzitinue ground testing of the solid state Jmr.
- (U) Startr- Jeeqmn
program.

4. (U) DOiiM to Q2Kltm his ise an crqoiMn progran

D- (U) MMK HMEMMH BY: The Wright Rasearch and Devecpent center,
Wriqft-Pattercun AFB, CH, mannages the program. Cmactors inc-lude:
Westingtxxm, Baltim, MD; Raytheon, Goleta, Ch; and Northrcp,
kllin YeadMis, IL. Testing is perfome primarily at the A=r Pbroe
Armament Divisiona, Eglin AFB, PL., and the '~Tapah Test Rnge at Nelli=
AFB, NV.

E. (U) CMN UMI5t WIM FY 1990/91 DESCRI'IVE L W
1. (U) 7U CLCNM oe
2. (U) C UL MM ce

F. (U) PM
- (U) TW SCiI(s): 315-73; 304-80; 304-83.
- (U) SAC ScO(s): 12-86; 11-87; 6-81.
- (U) MUC SCV(s): 7-81; 8-81.

G. (U) RUMA M S
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Elemennt 0604270F, DI Ievelcpmet.
- (U) Program Element 0603270h, Electronic Coubat, TedmnDogy.
- (U) Program Eemet 060327CM, Electronic Ckub*at Tedulology.
- (U) Program, Element 0603203F, Offensive Avicmics, BOD( Ted~amlogy..
- (U) Program Elemennt 0603605F, Advanced We%==r Tedmiclogy.
- (U) Thework in this project is closely coordinated with related Atwy

and Navy efforts thrugh Joint reviews oxxiucted by the Joint
Director of Iaborataries1fitdcall Panel for Elecb~xd Warfare.
It is also oupled with the engineering deve1pm* cmuznity of
the three ervices thrugh the Joint Technical Cordinating Grou.p
for Aircraft survivability and plectrciic warfare.

- (U) Thwe is no tzz ammsary dupliation~ of effort within the Air Force
or the Deartmet of Defense.

Uncfassif ied 00406
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Program Mass: 40603 project Number:
PE Title: Ela c MstT Budget Activity: #2

Tecbmoor Develomamt

H. (U) OnMME=: Not Aplicable.

I. RU ffRICR Ncm.

3. (U) H~ztLg=

1. (u) Fugi4 Tt me Ew aite: D eL990
2. (U) COpRete A xanOd 7auiut Wanir1

Antam dw el It test F 1991
3. (U) Start 0olid state Jir flightY

tt F 1991

UNCLASSIFIED 00U407
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FY 1991 RDT&E DESCRIPTIVE SUMARY

Program Element: #0603302F Budget Activity: #2 - Advanced Technology
PE Title: Space and Missile Rocket Propulsion Development

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
6339 Air-Launched Missile Propulsion Technology

2,000 2,300 2,868 Cont TBD
6340 Space Systems Propulsion Technology

4,282 6,388 7,000 Cont TBD
6341 Ballistic Missile Propulsion Technology

2,280 2,300 2,700 Cont TED
Total 8,562 10,988 12,568 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELLUENT: This science and technology program
provides advanced rocket propulsion technology options for tactical and
strategic missile and space systems. This critical technology enables
new mission capabilities, enhances system survivability and
flexibility, and increases reliability and cost effectiveness. This
program integrates selected component technologies developed in Rocket
Propulsion Technology (PE 0602302F) and conducts risk reducing, "proof
of principle" demonstrations in full-scale propulsion systems. The
demonstrations are focused on three classes of Air Force systems: air-
launched missile, space, and ballistic missile systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 6339 - Air-Launched Missile Propulsion Technology: This
project flight-qualifies advanced rocket propulsion technology for
air-to-air and air-to-surface missile systems. The current effort,
High Performance/Low Observable (HPLO) Motor, integrates a
promising energy management concept (pulse motor) with low
signature propellant and tactical thrust vector control technology.
This combination enhances mission capabilities of short and medium
range tactical missiles by increasing the lethality envelope by 100
percent and end-game velocity by 200 percent. The HPLO technology
enables development of low observable, compressed carriage missiles
for advanced fighter and attack aircraft, increasing aircraft
weapons loadout 100 percent and enhancing aircraft survivability.
This project will complete preliminary flight rating tests and

deliver flight-qualified motors in FY 1992. The UPLO motor is
included in the Joint Tactical Air-to-Air Missile Master Plan.

(U) FY 1989 Accomplishments:

- (U) Completed detailed design of pulse motor components.
- (U) Initiated fabrication of motor components in preparation

for component design verification testing.

(U) FY 1990 Planned Program:
- (U) Complete component development tests to verify component

design prior to ground tests of complete motors.

UNCLASSIFIED 0040S
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Program Element: #0603302F Budget Activity: #2 - Advanced Technology
PE Title: Space and Missile Rocket Propulsion Development

- (U) Integrate verified motor components and fabricate
heavyweight pulse motors for ground testing.

(U) FT 1991 Planned Program:
- (U) Operate heavyweight motors on ground test stands to measure

increased pulse motor performance, low signature plume
characteristics, and tactical thrust vectoring.

- (U) Update motor design and fabricate full-scale flightveLght
motors in preparation for preliminary flight rating test
series to flight-qualify the pulse motor design.

(U) Work Performed By: This project is managed by the Astronautics
Laboratory, Edwards AFB CA. The only contractor for the HPLO
Motor is Hercules, Rocket Center WV.

(U) Related Activities:
- (U) PE 0602302F, Rocket Propulsion Technology.
- (U) PE 0603216F, Aerospace Propulsion and Pover Technology.
- (U) PE 0603346F, Short Range Attack Missile (SRAM) II.
- (U) PE 0604314F, Advanced Medium Range Air-to-Air Hissile.
- (U) Coordination accomplished through the Joint Tactical Air-

to-Air Missile Office and Joint Army-Navy-NASA-Air Force
Interagency Propulsion Committee.

- (U) There is no unnecessary duplication of effort within the
Air Force, NASA, or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 6340 - Space Systems Propulsion Technology: This project
provides space propulsion technology options for spacecraft and
orbit transfer vehicles. There are three ongoing efforts. The
first, Flightweight XLR-132 Space Engine, demonstrates a modular,
storable propellant, space propulsion system in FY 1991. A single
XLR-132 engine can be integrated into a satellite to increase
evasive maneuvering for survivability by 40 percent or several
engines can be operated together in an upper stage for orbit
transfer missions. The XLR-132 engine provides a 45 to 75 percent
increase in payload capability over that currently provided by the
Inertial Upper Stage (IUS). The second effort will demonstrate a
Compact, Cryogenic Propellant Feed System in FY 1991 to provide
more volume-efficient orbit transfer stages. This technology
increases available payload volume by 30 percent and enables a
30-day hold in low earth orbit compared to less than 10 hours
today. The third effort will demonstrate and qualify a 30-Kilowatt
Arcjet (electric propulsion) engine in FY 1993 for space flight in
1995. This electric propulsion technology reduces space launch
costs by 70 percent by replacing a heavy-lift launch vehicle with a
medium-class launch vehicle.

UNCLASSIFIED 00409



UNCLASSIFIED

Program Element: #0603302F Budget Activity: #2 - Advanced Technology
P. Title: Space and 4issile Rocket Propulsion Development

(U) FY 1989 Accomplishments:
- (U) Sucessfally life tested the thrust chamber, injector, and

turbopump in preparation for full-scale XLR-132 engine
tests to demonstrate required engine performance.

- (U) Completed component development tests and initiated
falurication of compact, cryogenic propellant feed system.

(U) FY 1990 Planned Program:
- (U) Assemble flightweight XLR-132 engine for full-scale engine

demonstration under simulated orbital conditions.
- (U) Complete fabrication of toroidal tank and oxidizer feed

system and integrate components into a full-scale assembly.
- (U) Complete preliminary design of arcjet engine components and

begin component fabrication and design evaluation testing.

(U) FY 1991 Planned Program:
- (U) Conduct full-scale engine test firings to demonstrate

XLR-132 engine performance under conditions which simulate
low earth to geosynchronous orbit transfer mission.

- (U) Transition proven XLR-132 engine design to satellite

or upper stage program office as outlined in signed
technology transition plan.

- (U) Complete extensive structural tests on assetabled compact,
cryogenic feed system to verify full-scale design which
enables more volume-efficient orbit transfer stages.

- (U) Complete the arcjet engine component development and design
evaluation tests and prepare detailed propulsion system
design for ground tests to qualify arcjet for space flight.

(U) Work Performed By: This pcoje,;L i wauaged by the Astronautics
Laboratory, Edwards &FB CA. The three contractors are Aerojet
TechSystems, Sacramento CA; Ball Aerospace Systems, Boulder CO;
and Rockwell International/Rocketdyne, Cango Park CA.

(U) Related Activities:
- U) PE 0303110F, Defense Satellite Communication System (DSCS).
- (U) PE 0305165F, NAVSTAR Global Positioning System.
- (U) PE 0305171F, Space Shuttle Operations (Upper Stages).
- (U) PE 0602302F, Rocket Propulsion Technology.
- (U) PE 0603401F9 Advanced Spacecraft Technology.
- (U) PE 0603402F, Space Test Program.
- (U) Coordination accomplished through the Joint Army-Navy-NASA-

Air Force Interagency Propulsion Cmittee and the Air
Force/NASA Space Technology Interdependency Group.

- (U) There is no unnecessary duplication of effort within the
Air Force, NASA, or Department of Defense.

- (U) Other Appropriation Funds: Not Applicable.

- (U) International Cooperative Agreements: None.
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Program Element: #0603302? Budget Activity: #2 - Advanced Technology
PE Title: Space and Missile Rocket Propulsion Development

3. (U) Project 6341 - Ballistic Missile Propulsion Technology: This
project demonstrates advanced rocket propulsion technology for
intercontinental missile systems. The current effort, Integrated
Stage Concept, is a revolutionary motor configuration which nests
the forward dome of the first stage motor into the nozzle of the
second stage motor. The integrated stage eliminates the interstage
needed for the nozzle exit cone. This technology increases missile
range by 20 percent without increasing missile size, or provides a
shorter missile with current capability. This simplified missile
configuration reduces booster fabrication costs by 30 percent. The
integrated stage concept will be demonstrated in FY 1991.

(U) FY 1989 Accomplishments:
- (U) Fabricated composite case and force deflection nozzle

components and conducted design evaluation tests.
- (U) Scaled-up clean, low oxidizing propellant and verifLed its

ballistic and mechanical properties in small motor firings.

(U) FY 1990 Planned Program:
- (U) Update integrated stage motor design based on results of

successful component development tests.
- (U) Fabricate intermediate-size test motors, using proven

components and clean propellant formulation, to prepare for
series of ground test firings.

(U) FY 1991 Planned Program:
- (U) Conduct ground test firings under simulated altitude

conditions to demonstrate feasibility and additional
capability of revolutionary integrated stage concept.

- (U) Initiate effort to demonstrate fast burn booster technology
to enhance survivability and capability of intercontinental
missiles in post-START environment.

(U) Work Performed By: This project is managed by the Astronautics
Laboratory, Edwards AFB CA. The only contractor for the
Integrated Stage Concept is Aerojet Solid Propulsion,
Sacramento CA.

(U) Related Activities:
- (U) PS 06023027, Rocket Propulsion Technology.
- (U) PE 0603311F, Advanced Strategic Missile Systems.
- (U) PE 0604312F, ICIK Modernization.
- (U) Coordination accomplished throqgh the Joint Army-Navy-NASA-

Air Force Interagency Propulsion Committee.
- (U) There is no unnecessary duplication of effort within the

Air Force, NASA, or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603307F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability Advanced Development

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
3018 Air Base Operability

2,231 2,794 3,430 Cont TBD
3140 Camouflage, Concealment, and Deception

2.730 0 0 0 TBD
Total 4,961 2,794 3,430 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Air Base Operability (ABO) integrates
operational concepts with research, development, and acquisition
programs to improve a sustained sortie generation capability should an
attack occur on or close to an air base. The Air Force must provide
enough people, aircraft, facilities and key supporting systems so that
theater air bases can continue to operate foll6wing enemy attacks
allowing air power to be continuously and effectively employed
throughout the conflict.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 3018, Air Base Operability: Provides Advanced Development
efforts for active and passive defense, base recovery, and command
control and communication survivability.

(U) FY 1989 Accomplishments:

- (U) Provided advanced development efforts for active and
passive defense, base recovery, and command, control, and
communication survivability.

- (U) Continued analyses for the Base Operability Annual Analysis
/Base Capability Acquisition Plan (BOAA/BCAP) process, the
utility survivability model, and theatre level
effectiveness modeling of multiple air bases.

- (U) Continued efforts to improve ABO communications and base
communications survivability.

- (U) Focused efforts on improving utility survivability and
recovery techniques.

- (U) Accomplished chemical/biological cell study.
- (U) Initiated a study on using mobile laser to neutralize

ordinance in a Base Recovery After Attack (BRAAT)
environment.

- (U) Completed the defensive fighting position program.
- (U) Completed study showing nuclear survivability benefits of

the ABO program.0
UNCLASSIFIED
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Program Element: #0603307F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability Advanced Development

(U) FY 1990 Planned Program:
- (U) Continue to develop and refine modeling approaches to

identify and satisfy the most critical ABO needs.
- (U) Continue chemical/biological cell study.
- (U) Continue mobile laser neutralization system study to

include actual laser tests on munition items.
- (U) Design a survivable theater electrical generation

distribution system.
- (U) Study methods to integrate air base ground defense systems.
- (U) Support Creek Shadow camouflage concealment and deception

demonstration.
- (U) Study and propose aircraft shelter modifications to

increase survivability.
- (U) Investigate a fixed vertical chaff dispensing system to aid

in air base defense.
- (U) Develop and test effectiveness of low cost/lightweight 3-D

silhouette.
- (U) Test and report on structural/utility survival In moist

soils.
- (U) Study current air base operability data exchange to

identify shortfalls and recommend improvements.
- (U) Conduct communication survivability tests.

(U) FY 1991 Planned Program:
- (U) Continue ABO integration efforts.
- (U) Continue structural/utility survival in moist soils tests.

(U) Work Performed By: Softech Incorporated, Alexandria VA; and
TRW Defense Systems Group, Redondo Beach CA. In-house
development organizations are Munitions System Division, Eglin
AFB FL; Aeronautical Systems Division and Armstrong Aerospace
Medical Research Laboratory, Wright-Patterson AFB OH; Air Force
Engineering and Services Center, Tyndall AFB FL; Electronic
Systems Division, Hanscom AFB MA; and Air Force Weapons
Laboratory, Xirtland AFB NM.

(U) Related Activities:
- (U) Program Element #0604617F, Air Base Operability.
- (U) Program Element #0604601F, Chemical/Biological Defense

Equipment.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperation Agreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603311F Budget Activity: #3 - Strategic Programs
PE Title: Advanced Strategic Missile Systems

A. (U) RESOURCES ($ In Thousands)
Prolect
Number & FY 1989 FY 1990 FY 1991 To Total
i e Actual Estimate Estimate Complete Progr

633996 Survive/Endure/Launch
4,500 1,000 4,500 Cont TBD

633997 Strategic Relocatable Target Attack
14,230 0 0 TBD TBD

633998 Earth Penetrating Weapons
12,750 0 0 TBD TBD

633999 Multipurpose Ballistic Reentry Vehicle
6,620 0 0 TBD TBD

634000 Boost/Guidance
36,800 58,000 52,100 Cont TBD

634001 Reentry Phenomenology
22,900 5,904 31,300 Cont TBD

634002 Defense Penetration
41.900 5.000 12.444 Cont TBD

Total 139,780 69,904 100,344 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Advanced Strategic Missile Systems (ASMS) is the
sole Air Force program conducting advanced development, including flight
testing, of new ICBM system and subsystem concepts to maintain deterrent/
warfighting capabilities while reducing costs of acquisition, operations and
support. ASMS ensures the readiness of new ICBM technology applications for
full scale development, providing SAC with demonstrated options to respond to
changing Soviet target structure and offensive/defensive force capabilities.
ASMS coordinates ICBM research and development efforts in various laboratories,
performs concept and feasibility studies, develops new hardware, and conducts
ground and flight testing of hardware under development. ASMS is also heavily
involved in ICBM-related START technical issues. A vigorous ASMS program
maintains U.S. "R&D Deterrence," improving ICBM force flexibility for U.S.
security options within a changing global environment. ASKS support of these
ICBM force planning objectives is divided into technical application areas
covering the phases of the ICBM mission--Survive/Endure/Launch, Boost/Guidance,
Reentry Phenomenology/Defense Penetration, and Target Kill. In addition, ASMS
maintains overall program and testing support.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991

1. (U) 633996. Survive/Endure/Launch (S/E/L):
S/E/L technology and system/subsystem solutions increase ICBM pre-launch
survivability and endurance. Specific study areas include basing
technology to increase Minuteman system hardness, improved physical
security for mobile missiles, and increased endurance through development
of low-power semi-dormant electronics and advanced batteries with increased
storage capacity. Future plans include evaluation and validation testing
of basing and security system upgrade options, plus studies for* Unclassified
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Program Element: # 0603311F Budget Activity: #3 - Strategic roerams
PE Title: Advanced Strategic Missile System

improvements to ICBM Battle Kanagement/J3 (BK/C3). These studies may
provide concepts for integrating ICBM C with components of the SDI
battle management architecture to improve survivability.

(U) FY 1989 Accomplishments:
- (U) Evaluated operational concepts for hardened Minuteman (NM) silos.
- (U) Completed conceptual design trades for MN III canisterization.
- (U) Investigated mobile basing vulnerability to location/tracking by

implant/tag devices.
- (U) Initiated studies to improve current physical security measures.

(U) FY 1990 Planned Prorram:
- (U) Complete H III canisterization and hardened silo studies.
- (U) Initiate implant sweep system/physical security exploratory

development.
- (U) Initiate concept studies for upgraded battery/energy storage

systems. 3
- (U) Initiate requirements analysis for BK/C improvements to mobile

strategic communications and strategic decision-aid software.
- (U) Improve phenomenology modeling of ICBM flyout through dust, ice,

etc.

(U) FY 1991 Planned Program:
- (U) Conduct limited ground testing validating models of ICBM flyout

through dust, ice, etc.
- (U) Fabricate and test implant sweep/physical security components.
- (U) Continue battiry/power generation concept trade studies.
- (U) Initiate BK/C concept exploration studies.

(U) Prorram to Completion:
- (U) This is a continuing program.

(U) Work Performed Iy: The responsible Air Force agencies are the
Ballistic Systems Division, Norton Air Force Base, CA. ASKS funds
effort at the U.S. Army Engineer Waterways Experiment Station,
Vicksburg, HS and the Air Force Weapons Laboratory, Kirtland AFB, N .
Major contractors include: H.N. Technologies, Alexandria, VA; General
Research Corp., Santa Barbara, CA; Boeing Aerospace, Seattle, WA; and
TRW, Ballistic System Division, San Bernadino, CA (Systems
Engineering/Technical Assistance (SE/TA).

(U) Related Activities:
- (U) Basing studies are coordinated with Defense Nuclear Agency.
- (U) Minuteman silo hardness studies are coordinated with Air Force

Weapons Laboratory, Kirtland AFB, NM, Ogden Air Logistics Center,
Hill AFB, UT and HQ SAC, Offutt AFB, NE.

- (U) The4re is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

(U) Other Aororiation Funds: Not applicable.

(U) International Cooperative Aereements: Not applicable.
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Program Element: # 0603311F Budget Activity: #3 - Strategic Programs
PE Title: Advanced Strategic Missile Systems

2. (U) 633997. Strategic Relocatable Target (SRT) Attack:
Current SRT concepts strive to hold at risk the increasing percentage of
Soviet ICBMs that are mobile. Subsystem design studies set ICBM-compatible
operating specifications and prepare technology development roadmaps for
ICBM-carried sensors, sensor window materials, fuzing, high speed
processors, and reentry guidance. SRT attack studies have focused on two
ICBM-delivered concepts--a subsonic air breathing missile and a maneuvering
reentry vehicle (MaRV) targeted from its sensor-equipped post boost
vehicle.

(U) FY 1989 Accomplishments:
- (U) Explored requirements for ICBM/RV-carried sensors and demonstrated

target imaging potential of a map-matching sensor.
- (U) Completed ground target image data reduction from high resolution

synthetic aperature radar.
- (U) Completed concept definition and preliminary design for ICBM-

delivered systems to attack Soviet mobile ICBMs.

(U) FY 1990 Planned Program:
- (U) The FY 90 program was not funded by the Congress. No FY 90 ASMS

funds will be spent on Strategic Relocatable Target Attack efforts.

(U) FY 1991 Planned Program:
- (U) The FY 91 program in SRT is deferred due to Congressional

concerns.

(U) Program to Completion:
- (U) The program may be restarted in FY 92 pending Congressional

response to the ASMS Long Term plan required by the FY 90
Appropriations Conference language.

(U) Work Performed By: The responsible Air Force agency is the Ballistic
Systems Division, Norton Air Force Base, CA. Major contractors
include: Environmental Research Institute of Michigan, Ann Arbor, MI;
Martin Marietta, Denver, CO; McDonnell Douglas Space Systems Company,
Huntington Beach, CA; and TRW/Ballistic Systems Division, San
Bernadino, CA (SE/TA).

(U) Related Activities:
- (U) Program Element #0603367F, Relocatable Target Capability Program,

for coordination of efforts to develop an ICBM weapon to attack
SRTs. ASKS is the responsible agency in this PE for all ICBM
efforts. No funding from this PE has been allocated for any ICBM
efforts. ASKS coordinates SRT efforts through the Strategic
Relocatable Target Planning Group.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

(U) Other Anropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Program Element: #.0603311F Budget Activity: #3 - Strategic Programs
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3. (U) 663998. Earth Penetrating Weapons:
Deeply buried land based target efforts focus on advanced develop ent of a
reentry vehicle design to threaten deeply buried leadership and C1

facilities. These studies and weapon effects analysis efforts support the
DoD/ Department of Energy Phase 2 (feasibility) studies for a long term
solution to the deeply buried target problem. The DoD/DOE Phase 2 studies
will identify and recommend the best weapon concept to address this target
class. If an ICBM solution is recommended, additional effort will be
required.

(U) FY 1989 AccomRlishments:
- (U) Completed Strategic Earth Penetrating Weapon program and selected a

concept for potential flight testing.
- (U) Completed design/testing of sub-scale candidate vehicles.

(U) FY 1990 Planned Program:
- (U) The FY 90 program was not funded by the Congress. No FY 90 ASMS

funds will be spent on Earth Penetration weapons efforts.

(U) FY 1991 Planned Program:
- (U) The FY 91 program in EPN is deferred due to Congressional concerns.

No FY 91 funds will be spent on ENW efforts.

(U) Program to Completion:
- (U) The program may be restarted in FY 92 pending Congressional

response to the ASKS Long Term plan required by FY 90
Appropriations Conference language and the outcome of the DoD/DOE
Phase 2 study.

(U) Work Performed By: The responsible Air Force agency is the Ballistic
Systems Division, Norton Air Force Base, CA. Major contractors
include: General Electric, Reentry Systems Division, Philadelphia, PA
(EPN and KaRV Technology); McDonnell Douglas Space Systems Company,
Huntington Beach, CA (EPW and MaRY technology); Sandia National
Laboratory, Albuquerque, NM and Livermore, CA (EP); and TRW/Ballistic
Systems Division, San Bernadino, CA (SE/TA).

(U) Related Activities:
- (U) ENW efforts are coordinated with the Department of Energy and
support the DoD/DOE phase 2 (feasibility) study.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

(U) Other Angroriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

4. (V 633999. Multinurnose Ballistic Reentry Vehicle:
The Multipurs9e Ballistic Reentry Vehicle (MBRV) project would demonstrate
a concept tol
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(U) FY 1989 Accomplishments:
- (U) Completed requirements review and limited sub-scale testing.

(U) FY 1990 Planned Program:
- (U) The FY 90 program was not funded by the Congress. No FY 90 ASKS

funds will be spent on MBRV efforts.

(U) FY 1991 Planned Program:
- (U) The FY 91 program in MBRV is deferred due to Congressional

concerns. No FY 91 funds will be spent on the MBRV demonstration
program.

(U) Program to Completion:
- (U) The program may be restarted in FY 92 pending Congressional

response to the ASMS Long Term plan required by FY 90
Appropriations Conference language.

(U) Work Performed By: The responsible Air Force agency is the Ballistic
Systems Division, Norton Air Force Base, CA. Major contractors
include: SANDIA National Laboratory, Albuquerque, NM (MBRV); Textron
Defense Systems, Wilmington, MA (MBRV); and TRW/Ballistic Systems
Division, San Bernadino, CA (SE/TA).

(U) Related Activities:
- (U) MBRV efforts are coordinated with the DoE and Sandia Laboratory for

warhead modifications and test capability development.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

(U) Other AogroDriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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FY 1S91 RDT&E DESCRIPTIVE SUMMARY

Program Element: #Q 6311P Project Number: 634000
PE Title: Advanced Strategic Missile Budget Activity: #3 - Strategic Programs

Systems

A. (U) RESOURCES ($ In Thousands)
Proieat Title Boost/Guidance
Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Complete P2KLA

Boost/Guidance
36,800 58.000 52,100 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: Advanced
Strategic Missile Systems (ASMS) is the sole Air Force program conducting
advanced development, including flight testing, of new ICBM system and
subsystem concepts to maintain deterrent/warfighting capabilities while
reducing costs of acquisition, operations and support. Guidance and control
subsystems are major life cycle cost items for ICBMs. The goal of the advanced
guidance program is to develop ICBM guidance systems, for the early 2000 time
frame, that maintain current accuracy while dramatically reducing guidance
acquisition and support costs for existing and future systems. Current
advanced guidance development focuses on next generation solid state guidance
systems and the Advanced Inertial Measurement Unit (AIMU). Solid state
concepts include accelerometers with only 15 parts instead of current
instruments which use 820 parts, potential next generation gyroscopes with only
four moving parts, and external update schemes. AIMU was designed for use in
maneuvering reentry vehicles, but also provides a basis for boost phase
guidance concepts. The ASKS advanced guidance instrument work is focused in
two efforts. One is to replace mechanical gyroscopes with ring laser
gyroscopes possibly aided by a stellar sensor. Such an application would
require only one highly accurate accelerometer per missile instead of the three
currently used. The other effort is to develop a vibrating beam accelerometer
(VBA) to replace the accurate but very complex accelerometers used in the
Minuteman and Peacekeeper guidance system. Our current, most advanced guidance
system is AIRS, which was developed in the early 1970s. It is employed in
Peacekeeper and is planned for use in Small ICBM. Unit production cost for
solid state guidance is estimated in the early 2000s to be 20-30 percent of
current AIRS' costs. Unit repair costs are estimated to be 10-30 percent of
current AIRS' repair costs and significantly reduce the number of maintenance
personnel required. Such capability will require $800 million to $1 billion
investment in advanced and full scale development.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomolisments:
- (U) Demonstrated feasibility of quick turn-on Ring Laser Gyro guidance

concept through ground testing.
- (U) Initiated advanced guidance architecture definition study.
- (U) Developed preliminary design concepts for laser range finding and radar

range finding update systems.

00419

UNCLASSIFIED



UNCLASSIFIED

Program Element: #*031F Project Number: 634000
PE Title: Advanced Strategic Missile Budget Activity: #3 - Strategic Programs

Systems

- (U) Fabricated and tested prototype VBA.
- (U) Delivered three zero lock gyros (ZL) for future testing.
- (U) Initiated reentry-level radiation hardened designs of precision voltage

reference (PVR) and stabilized amplifier for use in future guidance
systems.

- (U) Completed advanced post-boost vehicle concept exploration.

2. (U) FY 1990 Planned Program:
- (U) Begin radiation testing of ring laser gyros (RLG) for AINU and deliver

AINU test units.
- (U) Complete concept study of four candidate guidance architectures.
- (U) Resolve case heading sensitivity of autonomous RLG.
- (U) Deliver prototype VBA for testing and complete inversion transient

studies.
- (U) Initiate projects for advanced accelorometers and guidance update

subsystems.
- (U) Build and test radiation hard Chopper Stabilized Amplifier (CSA) and

Precision Voltage Reference parts to support hardened guidance
electronics needs.

3. (U) FY 1991 Planned Program:
- (U) Initiate development of guidance system test bed to test next

generation modular guidance systems.
- (U) Begin development of engineering test unit for next generation modular

guidance designs.
- (U) Radiation test VBAs built in FY 90.
- (U) Build update subsystem breadboard.
- (U) Begin performance testing of AIKU.
- (U) Produce breadboards of advanced guidance accelerometers and other

instruments.
- (U) Begin development of boost-level radiation hardened memories,

processors, and other key components for AINU and VBA.

4. (U) Program to Coumletion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The responsible agency is the Ballistic Systems Division,
Norton Air Force Base, CA. Major contractors include: C.S. Draper Laboratory,
Cambridge, MA (guidance systems development); Delco, Goleta, CA (advanced gyro
development); General Electric, Pittsfield, KA (guidance systems development);
Harris, Melborne, FL (radiation hardened parts); Honeywell, Inc., Clearwater,
FL (guidance system development); Kearfott Guidance and Navigation Corp.,
Fairfield, NJ (VBA development); Litton, Woodland Hills, CA (ZLC development
and guidance systems development); MicroSemi Corp., Phoenix, AZ (radiation
hardened parts); Northrop, Hawthorne, CA (guidance systems development);
Raytheon, Worcester, KA (radiation hardened parts); Rockwell International,
Autonetics Division, Anaheim, CA (guidance systems development); Sundstrand
Data Control, Inc., Redmond, WA (VBA development); Texas Instruments, Dallas,
TX (radiation hardened parts); and TRW, Ballistic Systems Division, San
Bernadino, CA (Systems Engineering/Technical Assistance). The ASKS program
makes extensive use of government laboratories.
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Program Element: # 0603311F Project Number: 634000
PE Title: Advanced Stratalec Misile Budget Activity: #3 - Strategic Programs

Sxstems

E. (U) COMPARIsoN WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES:
- (U) Added effort to resolve case heading sensitivity of autonomous RLG.
- (U) Initiated advanced guidance architecture definition study.
- (U) Increased effort to address AIMU issues in FY 90 and FY 91.
- (U) Initiated activities to procure development of advanced accelerometer,

radiation hardened parts, and update subsystems.

- (U) Enhanced VBA effort and accelerated development.
2. (U) SCHEDULE CHANCES: Extended AIMU testing.
3. (U) COSTCHANGE: None.

F. (U) PROGRAM DOCUMENTATION: None.

G. (U) RELATED ACTIVITIES:
- (U) Coordinates with Ogden Air Logistics Center, Hill AFB, UT concerning

Minuteman III guidance issues.
- (U) Coordinates with both Army (Strategic Defense Command) and Navy on sharing

of basic guidance technology.
- (U) There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603311F Project Number: 634001
PE Title: Advanced Strategic Missile Budget Activity: #3 - Strategic ProraMs

A. (U) RESOURCES ($ In Thousands)
P Reentry Phenomenology
Popular FY 1989 FY 1990 FY 1991 To Total
He= ctua Estima katu Gmee rgra

Reentry Phenomenology
22,900 5,904 31,300 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIR EINT AND SYSTEM CAPABILITIES: Advanced
Strategic Missile Systems (ASKS) is the sole Air Force program conducting
advanced development, including flight testing, of new ICBM system and
subsystem concepts to maintain deterrent/warfighting capabilities while
reducing costs of acquisition, operations and support. Reentry Phenomenology
research provides new reentry vehicle materials, aerodynamics characterization
and sensor integration for reentry vehicles and decoys. Reentry phenomology il
furthered by the development of both analytic tools and state-of-the-art
materials for reentry environment survival. Three-dimensional antenna window
ablation codes will be developed and validated along with testing of new win
materials on Maneuvering Systems Technology (MaST) and Technology Development
Flight (TDF) tests. Four- and five-directional weave carbon-carbon nose tips
have been developed and are also scheduled for flight testing. Thermal
protection systems and heatshield technology are being advanced through the
development of low thermal conductivity Polyacrylonitrile (PAN) fibers. These
advanced materials will all be tested in an underground experiment in 1990.
Development of advanced maneuvering reentry vehicle control concepts will be
started in FY 91.

C. (U) PROGRAM ACCOMPLISHIENTS AND PLANS:

1. (U) FT 1989 Acoanlishments:
- (U) Completed ground testing of actively cooled nose tip designs.
- (U) Initiated preliminary design of advanced maneuvering reentry vehicle

(MaRV).
- (U) Conducted flight test-design review of Technology Development Flight

(TDF) vehicle #1.

2. (U) FT 1990 Planned Prgra-:
- (U) Validate codes and test IV antenna window system design.
- (U) Manufacture and test low thermal conductivity PAN fibers for RV

heatshLelds.
- (U) Conduct flight and underground nuclear tests of nosetip, heatshield,

and antenna window materials.
- (U) Perform trade/assesment studies of advanced K&RV concepts.
- (U) Initiate upgrades to com.utational codes required to develop MaRVa.
- (U) Begin concept subsystem definitions (electronics, MaRV configuration,

thermal protection systen (TPS)) for advanced flight test bed vehicle.0
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3. (U) FY 1991 Planned Program:
- (U) Complete concept subsystem definitions for advanced flight test bed

vehicle.
- (U) Complete upgrade of computational codes.

- (U) Begin detailed design of test bed vehicle electronics and thermal

protection systems.

4. (U) Program to Completion:

- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The responsible agency is the Ballistic Systems Division,
Norton Air Force Base, CA. Major contractors include: ATSS, San Bernadino, CA;

FRI, Biddeford, ME; Fiberite, Winona, MN; Ford Aerospace, Costa Mesa, CA;
General Electric. Reentry Systems Division, Philadelphia, PA (MaRV technology);
Hercules, Salt Lake City, UT; Hypersonics., Sunnyvale, CA; Lockheed Space and
Missile, Sunnyvale, CA; McDonnell Douglas Space Systems Company, Huntington
Beach, CA; PDA. Costa Mesa, CA; Southern Research Institute, Birmingham, AL;
Textron Defense Systems, Boston, MA; and TRW, Ballistic Systems Division, San
Beniadino, CA (Systems Engineering/Technical Assistance). The ASMS program
makes extensive use of government laboratories.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE S12=Y:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANCES: MaST flight test rescheduled for second quarter FY 90.
3. (U) CQCHAN : None.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 16-82, Mar 83
- (U) SAC SON 009-84, Jan 87
- (U) SAC SON 01-85, Jun 86

G. (U) RELATED ACTIVITIS:
- (U) Extensive coordination with Air Force Materials and Astronautics

Laboratories, MIT Lincoln Laboratory, and Strategic Defense Initiative

Organization.
- (U) There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AC&EMM : Not applicable.

J. (U) MILESTONE SCHLE: None.

00423 0)
UNCLASSIFIED



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0603311F Project Number: 634002
PE Title: Advanced Stratefic Missile Budget Activity: #3 - Strategic Programs

A. (U) RESOURCES ($ In Thousands)
Prject Tile Defense Penetration
Popular FY 1989 FY 1990 FY 1991 To Total
H=m Acua Estimate Estimate Co2=lete rg

Defense Penetration
41,900 5,000 12,444 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: Advanced
Strategic Missile Systems (ASMS) is the sole Air Force program conducting
advanced development, including flight testing, of new ICBM system and
subsystem concepts to maintain deterrent/varfighting capabilities while
reducing costs of acquisition, operations and support. The Defense Penetration
project develops penetration aid technology and demonstrates systems for
defeating the current radar and projected optical Soviet ARM threats. The
Pyrotechnic Phase II flight test program will validate the infrared signature
of the new pyrotechnic propellant developed during phase I and verify the Pyro
system concept. The Pyro II program, along with the Endo Jammer Technology,
Broad Area Optics (BAO), and Gossamer structures programs, are designed to
demonstrate technologies that could defeat existing radar and optical Soviet
AB capability. An RV-dispensed Jammer design can confuse threat radar
tracking in the endoatmosphere. Thin film materials are being produced in the
BAO and Glossamer programs for optical and radar masking of decoys and RVs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Initiated concept definition of BAO exoatmospheric countermeasures.
- (U) Initiated Pyro flight test program.
- (U) Completed fabrication of Endo Jammer breadboard components.
- (U) Completed Glossamer material development and initiated flight test

hardware selection/testing.
- (U) Completed Phase I of Evader Replica program.

2. (U) FY 1990 Planned Program:
- (U) Fabricate Pyrotechnics test flight vehicle #1.
- (U) Conduct flight test design review of Pyrotechnics flight test vehicle.

3. (U) FY 1991 Planned Program:
- (U) Conduct first flight test of Pyrotechnic penetration aid devices.
- (U) Fabricate Pyro flight test vehicle #2.
- (U) Conduct joint evaluations with SDIO of potential discrimination

counters.

4. (U) Proaram to Cooletion:
- (U) This is a continuing program.
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Program Element: #0 Project Number: 634002
PL Title: Advanced Strategic Missile Budget Activity: #3 - Stratefic Programs

Systems

D. (U) WORK PERFORMED BY: The responsible agency is the Ballistic Systems Division,
Norton Air Force Base, CA. Major contractors include: Acurex Corporation,
Mountain View, CA (radar and optical penetration aids); Ford Aerospace, Costa
Mesa, CA; General Electric, Reentry Systems Division, Philadelphia, PA (MaRV
technology); Hercules, Salt Lake City, UT; Hypersonics, Sunnyvale, CA; Lockheed
Space and Missile, Sunnyvale, CA; PDA, Costa Mesa, CA; Southern Research
Institute, Birmingham, AL; Textron Defense Systems, Boston, MA; and TRW,
Ballistic Systems Division, San Bernadino, CA (Systems Engineering/Technical
Assistance). The ASKS program makes extensive use of government laboratories.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES:
- (U) Phase II of the Evader Replica program was not initiated in 1989.
- (U) Endo Ja mer project stopped after 1989 for lack of funds.
- (U) Glossamer materials project stopped after 1989 for lack of funds.
- (U) Broad Area Optics effort cancelled after FY 89 for lack of funds.

2. (U) SCHEDULE CHANGES: None.
3. (U) C: None.

F. (U) PRO M DOCUMENTATIO
- (U) SAC SON 16-82, Mar 83

G. (U) RELATED ACTIVITIES:
- (U) Extensive coordination with MIT Lincoln Laboratory and Strategic Defense

Initiative Organization.
- (U) There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGRENTIS: Not applicable.

J. (U) MILESTONE SCHEDULE: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603320F Budget Activity: #4 - Tactical Programs
PE Title: Low Cost Seeker

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Estimate Estimate Estimate Comolete Prgzr
XXX1 Low Cost Seeker

12,191 7,632 -0- -0- 76,174

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides funds for the
development of the High Speed Antiradiation Missile (HARM) Low Cost
Seeker (LCS) project. The increased sophistication, concentration,
and lethality of enemy ground based radar guided missile and
antiaircraft artillery systems threaten the ability of tactical
aviation to accomplish its mission and survive. Antiradiation
missiles provide a lethal counter to this threat. The Tactical Air
Forces require a system that enhances aircraft survivability during
mission accomplishment. HARM is being acquired by the Navy and Air
Force to meet an immediate need for an upgraded capability against
current threats. The LCS seeker is designed to be interchangeable
with the advanced seeker (Block IV) being developed by Texas
Instruments and will compete for production beginning in FY93.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Prolect XXXI. Low Cost Seeker

(U) FY 1989 Accomplishments:
- (U) Continued Full Scale Development (FSD).
- (U) Completed transfer of software design from Naval Weapon

Center (NWC), China Lake CA to the contractor.
- (U) Performed component and seeker level testing.
- (U) Started Development Test and Evaluation.

(U) FY 1990 Planned Program:
- (U) Complete delivery of 45 production prototype models.
- (U) Conduct Development Test and Evaluation (DT&E).
- (U) Conduct Initial Operational Test and Evaluation (IOT&E).
- (U) Start fabricating pilot production units.
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(U) FY 1991 Planned Program: Not Applicable. Program completes
in FY 1990.

(U) Work Performed By: The Air Force program management is
provided by the Munitions Systems Division, Eglin AFB FL.
Government facilities used include the following:
Aeronautical Systems Division, Wright-Patterson AFB OH; Naval
Weapons Center, China Lake CA; and the Air Force Flight Test
Center, Edwards AFB CA. Air Force participation in joint
operational testing will be conducted by the Air Force
Operational Test and Evaluation Center, Kirtland AFB NM. The
prime contractor for this program is Ford Aerospace and
Communications Corporation, Newport Beach CA.

(U) Related Activities:
- (U) Program Element #0207317F, HARM Improved Seeker.
- (U) Program Element #0207162F, Tactical Air-to-Ground Missiles.
- (U) Program Element #0207136F, F-4G Wild Weasel Squadrons.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Aoyroor s ion F nds:

Missile Procurement (BA 4, P-I Line Item 16)

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Etme Mlete roram

Cost -0- 17,403 30,315 -0- 47,718
Quantity 50 120 -0- 170

(U) International CooreratLve Agreements: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603363F Budget Activity: #2. Advanced Technolo2y
Title: Armament Technology Integration

A. (U) RDT&E RESOURCES (S in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number & Title IA L Estiate E stiate Coa1lete Prgram

2718 Air-to-Surface Armament Technology Integration
5,521 1,834 1,074 Cont TBD

3254 Advanced Air-to-Air Missile Technology Integration

TOTAL 5,521 1,937 1,219 Cont TED

*Air-to-Air Missile Technology Integration will transition from PE 0602602F,
PE 0603601F and other appropriate PEs beginning in FY 90.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the Air Force's primary advanced
development program for integration of air-to-surface and air-to-air
conventional weapons technologies. Advanced technologies are fully
integrated into a test bed and evaluated (ground, captive and free
flight tests) under realistic mission conditions to determine their
suitability for further development. This program matures technologies
for future demonstration/validation and full scale development of
conventional weapons vital to force survivability and the conventional
deterrent posture of the United States.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Proiect 2718: Air-to-Surface Armament Technology Integration.
This project developes and procures advanced air-to-surface
armament technologies and flight hardware for integration/
demonstration and potential incorporation into advanced weapon
systems and pre-planned product improvements of current systems.
The Air-to-Surface Armament Technology Integration (ASATI) effort
will procure advanced subsystems to demonstrate technical
performance and potential operational value. Candidate subsystems
include: HAVE SLICK advanced dispenser, Autonomous Synthetic
Aperture Radar Guidance, Hard Target Ordnance Technology, Smart
Submunition, Advanced Techology LADAR System, Dual Mode Seeker, and
other advanced guidance, navigation and control technologies. The
Hypervelocity Weapon (HVW) Technology Demonstration effort
incorporates a small, low cost missile with a hit-to-kill
capability against the full spectrum of battlefield vehicles with
missile guidance provided by the host aircraft. Payoffs include
multiple kills per pass and low unit cost. The payoff will be
enhanced lethality of air-to-surface weapons against advanced
targets, coupled with reduced cost and risk.

(U) FY 1989 Accomelishments:
- (U) Completed ground launches of HVW missiles.

- (U) Initiated planning for HVW follow-on program.
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PE Title: Armament TechnologX Integration

- (U) Prepared an Implementation Plan for the ASATI program.

(U) FY 1990 Planned Program:
- (U) Initiate critical risk reduction efforts to support HVW

follow-on program.
- (U) Initiate HVW missile adaptation study to determine feasibility

of Army variant to satisfy Air Force requirements.
- (U) Begin tradeoff study between technology maturity, cost and

performance; prioritize ASATI subsystem technologies.

(U) FY 1991 Planned Program:
- (U) Continue HVW missile adaptation study.
- (U) Complete 11W risk reduction program.
- (U) Select ASATI subsystems based upon simulation trade studies

and tri-service coordination.

(U) Work Performed by: The ASATI project is managed by the Air Force
Armament Laboratory, Eglin AFB FL, except HVW effort which is
managed by the Munitions Systems Division, Eglin AFB FL. Test
facilities at the Munitions Systems Division and at White Sands
Missile Range 1M support this program.

(U) Related Activities:
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603313A, Missile/Rocket Components
- (U) FE 0602111N, Anti-Air/Anti-Surface Warfare Technology
- (U) PE 0603792N, Advanced Technology Demonstrations
- (U) PE 0603611M, Mobile Protected Gun System
- (U) The USA/USAF/USMC Memorandum of Agreement on Hypervelocity

Missile development, dated 10 Oct 84, applies.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Apronriation Funds: Not Applicable.

(U) International Cooperative fi rt1ents None.

2. (U) Prolect 3254: Air-to-Air Missile Technology Integration (AAMI).
This project integrates and demonstrates advanced air-to-air
missile technologies to establish their performance and operational
value for incorporation into advanced missile systems and pre-
planned product iprovements of current systems. The payoff from
this project includes: improved performance, enhanced operational
flexibility, increased reliability and affordability, and reduced
cost and risk.

(U) FY 1989 Acoliubments:
- (U) Prepared an Implementation Plan detaling program requirements.
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Program Element: #0603363F Budget Activity: 42 - Advanced Technology
PE Title: Armament Technology Integration Development

(U) FY 1990 Planned Program:
- (U) Review candidate subsystem technologies, incorporating tri-

service inputs.
- (U) Begin tradeoffs between technology maturity, cost and

performance; prioritize subsystem technologies.

(U) FY 1991 Planned Program:
- (U) Initiate acquisition process for integration/demonstration

program.
- (U) Select subsystem technologies based upon simulation trade

studies and tri-service coordination.

(U) Work Performed by: This in-house program is managed by the Air
Force Armament Laboratory, Eglin AFB FL. Test facilities at the
Munitions Systems Division, Eglin AFB FL, support this program.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603601F, Conventional Weapons Technology
- (U) PE 0602111N, Anti-Air/Anti-Surface Warfare Technology
- (U) PE 0603792N, Advanced Technology Demonstrations
- (U) The USA/USN/USAF Memorandum of Understanding on Advanced

Missile Technology Integration, dated 23 Feb 87, applies.
- (U) The USN/USAF Memorandum of Agreement on Tactical Air-to-Air

Missiles, dated 26 May 88, applies.
- (U) There is no duplication of effort within the Air Force or the

Department of Defense.

(U) Other ADvrovriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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Program Element: #0603367F Budget Activity: #3-Strategic Programs
PE Title: Relocatable Taraet (RT) Capability

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 Fy 1991 To Total
Title Actual Estimate Estimate Complete Program

3729 Relocatable Target (RT) Capability
Total 19,133 6,357 7,049 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT:
Soviet initiatives for their strategic forces include a large increase
in mobile relocatable forces including intercontinental ballistic
missiles (SS-24 rail mobile and SS-25 road mobile.) The Strategic Air
Command

j This program is designed to focus and mature technology for
transfer to RT weapon system applications in order to prosecute the
growing Soviet RT threat. This program with its relatively small
budget actually exploits over $100M of basic technology and directs
promising concepts toward RT programs. This program is the foundation
for Air Force RT programs.

C. (U) JUSTIFICATION FOR PROJECT LESS THAN $10.0 MILLION IN Fy 1991:

(U) Projec _Number. Project Title: 3729 RT Capability Program
This p,.ject develops technology for transfer to applications
intended to hold RTs at risk. Specific initiatives being
pursued include target signature measurement and modeling,
sensor test and evaluation, automatic target cueing (ATC)
applications, and weapon system operator performance
evaluation. Surveys the broad technology base to provide
support for virtually all the Air Force RT programs.

(U) FT 1989 Accomplishments:
- (U) Surveyed the technology base to transfer promising

technology towards RT applications
- (U) Flight test and evaluation of sensors
- (U) Data collection and signature analysis
- (U) Automatic target cueing development
- (U) Weapon system operator performance testing
- (U) Produced a technology mroad map" to coordinate efforts

and insure timely technology transfer
- (U) Completed configuration trade studies in support of a

special access application
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Program Element: #0603367F Budget Activity: 3-Strategic Programs
PE Title: Relocatable Target (RT) Capability

(U) FY 1990 Planned Program:
- (U) Continue to survey the technology baue to transfer

promising technology towards RT applications
- (U) Complete state-of-the-art survey and performance

assessment of ATC algorithm technology with intent to
down selection algorithms for transfer to weapon system
applications

- (U) Evaluation and test of sensors with Increased emphasis
on near to mid term applications which can detect
targets in a severe concealment environment

- (U) Data collection and target signature analysis
- (U) Initiate engineering evaluation of collected Glitter

Pageant imagery to assess target signatures and rank
performance of detection sensors

- (U) Weapon system operator performance testing
- (U) Develop improved target signature data base
- (U) Explore and mature high speed processing technology

(U) FY 1991 Planned Program:
- (U) Continue FY 1990 evaluations with emphasis on specific

needs of RT application programs
- (U) Integration analysis of sensors In order to develop

complementary sensor suites
- (U) Development of improvements to ATC applications and

initiate development of algorithms which blend
multi-sensor signatures to enhance target detection and
reduce false alarms

- (U) Conduct target and background data collections to
continue sensor testing, ATC evaluations and weapon
system operator training

- (U) Analysis of target signatures and continued development
of signature data base

- (U) Develop improved processing and data storage for use on
onboard weapon system RT applications

- (U) Human factors evaluations to quantify operator ability to
recognize targets versus false alarms

(U) Work Performed By: Wright Research and Development Center,
Rome Air Development Center, Aeronautical Systems Division,
Human Systems Division, Defense Advanced Research Projects
Agency.

0
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Program Element: #06033671 Budget Activity: ,3-Strategic Programs
PE Title: Relocatable Target (RT) Capability

(U) Related Activities:
- (U) Program Element #0603227E, RT Detection Technology
- (U) Program Element #0602301E, Strategic Computing
- (U) Program Element #0603253F, RY Sensor Technology
- (U) Program Element #0603203F, ATC/ATR Technology
- (U) Program Element #0602204F, ATR and Targeting Technology
- (U) Program Element #0603231F, ADSACS - Human Factors
- (U) Program Element 10602202F, RITSA - Human Factors
- (U) Program Element #0603260F, Recce Exploration
- (U) Program Element #06027021, Target Acquisition and

Weapons Technology
- (U) The Department of Defense Relocatable Target Steering

Panel is insuring there is no unnecessary duplication
of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY
Program Element: #0603401 Budget Activity: #2 - Adv Technology Develogment

PE Title: Advanced Spacecraft Technology

A. (U) RESOURCES (S in Thousands)
Proiect
Number FY 1989 FY 1990 FY 1991 To Total
TteActual Esimt Esimt Complete ProyrJ

2181 Advanced Space Computer Technology
5,034 5,462 8,750 Cont TBD

2198 Advanced Space Technology Assessments
234 175 200 Cont TBD

3784 Advanced Space Communications Technology
617 1,037 1,523 Cont TBD

3834 Advanced Spacecraft Technology Integration
255 0 250 Cont TBD

3977 Thermionic Space Power
0 8,520* 0 0 8,520

682J Advanced Space Power Technology
1,07 1,8 L230

Total 7,947 16,676 13,023 Cont TBD

* A space nuclear power project added under Congressional direction.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This generic satellite technology
program is the Air Force's primary source of advanced satellite
subsystems. Efforts are focused on three high-leverage technologies:

radiation hardened microelectronics; assured, secure space
communications; and compact, survivable space power generation and
storage. Our technology assessments evaluate space technology
programs government-wide and focus our investment strategy.

Our space computer technology project will supply the baseline
computing system for programs #0603220C, #0303603F, #0305160F,
#0305165F, and several classified programs. We've accelerated its
development to meet their technology insertion windows in FY 91-93.
We've also expanded the project's scope to include a time urgent
satellite survivability demonstration that will prove prototype space
computers and other state-of-the-art survivability and autonomy
technologies in cooperation with DARPA's Advanced Satellite Technology
Program. In addition, we've added a new integration project that will
join electric arcjet and ion thrusters with survivable solar panels
and demonstrate the flight, navigation, and survival of a 9-12 month
payload transfer from low-earth orbit to geosynchronous orbit.
Potential payoffs include saving between $75-90 million per launch or
launching 17-23 percent more payload on the same heavy launch vehicle.
Together, these demonstrations will transition innovative spacecraft
technologies to operational use much sooner than traditional methods
and explore new ways of streamlining the acquisition process.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S1O.O MILLION IN FY 1991

1. (U) Project 2181. Advanced Soace Computer Technoloav: This Advanced
Technology Transition Demonstration will show we can manufacture
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Program Element: 0603401F Budget Activity: #2 - Adv Technolozv Development 0
PE Title: Advanced Soacecraft Technology

high-speed, radiation hardened VHSIC chipsets, and standardize
them for most Air Force and SDI missions at acceptable cost. Our
main thrust is the Advanced Spaceborne Computer Module (ASCM) that
integrates several joint Air Force/SDIO efforts including our
16-bit Generic VHSIC Spaceborne Computer (CVSC) and a 32-bit
Advanced Technology Insertion Module (ATIM). ASCM will be 10-30
times faster and 100 times more radiation hard than current space
computer technology. ASCM will also reduce the cost of a rad-
hard VHSIC device from $3000 to $450, saving roughly $50 million
per satellite. ASCM is baselined in programs #0603220C, #0303603F
#0305160F, #0305165F, and in several classified programs. We've
accelerated its development to meet their technology insertion
windows in FY 91-93. We've also expanded this project's scope to
include a time urgent satellite survivability demonstration that
will prove prototype space computers and other state-of-the-art
survivability and autonomy technologies in cooperation with
DARPA's Advanced Satellite Technology Prograk.

(U) FY 1989 Accomolishments:
- (U) Completed fabrication of GVSC chipsets and 64K memories.
- (U) Delivered and tested 1.2 micron GVSC breadboard, and

demonstrated compliance with user specifications.
(U) Planned Technology for Autonomous Operational

Survivability (TAOS) space demonstration.

(U) FY 1990 Planned Program:
- (U) Design 16-bit ASCM Control Processor Module (CPN) using

GVSC chipsets.
- (U) Develop method to "pack' GVSC chipsets and memory cards

and reduce CPM weight by one-half.
- (U) Design 32-bit Advanced Technology Insertion Module

(ATIM).
- (U) Develop CPN prototype and software for TAOS.

(U) FY 1991 Planned Program:
- (U) Integrate main-memories, input/output devices, and power

converters into CPN forming a single functional unit to
manage satellite sensor and comunications data.

- (U) 'Pack" CIm into increasingly denser forms for eventual
fabrication on a single wafer, reducing ASCM weight an
additional 2-4 times.

- (U) Validate "Qualified Manufacturers List" (QML) approach
to space qualifying rad-hard VHSIC devices by qualifying
a contractor's processing line rather than thousands of
individual parts.

- (U) Reduce rad-hard VHSIC device cost from $3,000 to $450
using QML, saving roughly $50 million per satellite.

- (U) Assemble, test, and space qualify first CPMs and deliver
to users.

- (U) Design a 256K reprogramable memory that will allow
"adaptive" satellites to rewrite their "hard* memories,
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Program Element: #0603401 Budget Activity: #2 - Adv Technology Develonment
PE Title: Advanced Soacecraft Technology

and change their missions or housekeeping routines.
- (U) Complete ATIM design and begin prototype fabrication.
- (U) ATIM producibility demonstrations end in FY 93. Our

CPM, 256K reprogammable memmory, and SDIO funded 32-bit
computer and digital image processors are planned ATIM
building blocks.

(U) Integrate prototype CPM and software into TAOS bus.

(U) Work Performed By: Air Force Space Technology Center (AFSTC),
Kirtland AFB NM managed effort. The two contractors are:
Honeywell Inc, Clearwater FL and IBM, Manassas VA.

(U) Related Activities:
- (U) DARPA Strategic Computing Initiative (VHSIC Program).
- (U) Program Element #0602601F, Advanced Weapons.
- (U) Program Element #0603220C, Boost Srv & Track Sys.
- (U) Program Element #0303603F, HILSTAR Sat Con Sys.
- (U) Program Element #0305160F, Def Meteorological Sat Sys.
- (U) Program Element #0305165F, NAVSTAR Global Pos Sys.
- (U) Program Element #0603438F, Satellite Sys Survivability.
- (U) Program Element #0603226E, Expt Eval Mjr Innovative Tech.
- (U) There is a draft Memorandum of Agreement between DARPA and

the Air Force Space Technogy Center covering TAOS and
DARPA's Advanced Satellite Subsystem Technology
Demonstration. TAOS will fly on a DARPA Standard Small
Launch Vehicle and demonstrate several "Lightsat" supplied
technologies. There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Aorooriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.

2. (U) Project 2198. Advanced Snace Technology Assessments: This project
develops and coordinates the Air Force Science and Technology space
and missile investment strategy. We compile Air Force mission
requirements, concepts, and technology drivers by technical area
and compare them with ongoing technology programs government-wide.
Careful analysis identifies weakness in our technology base or
potential technology breakthroughs. Independent organizations,
both inside and outside the government, critique our results.

(U) FY 1989 Accomplishments:
- (U) Completed ground terminal and space sensor assessments.

(U) Y1990 Planz. iZogm
- (U) Complete satellite autonomy and space environment

assessments.

(U) FY 1991 Planned Program:
- (U) Complete satellite thermal control and information
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processing assessments.
- (U) Begin guidance, navigation, and control assessment.

(U) Work Performed By: AFSTC, Kirtland AFB Nh managed effort. The
two contractors are: Advanced Sciences Inc., Albuquerque NM;
Aerospace Corporation, El Segundo CA.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other AMorooriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.

3. (U) Project 3784. Advanced Space Commnications Technology: This
project develops solid state Extremely High Frequency (EHF)
subcomponents. These devices are the "guts" of modern satellite
receivers and transmitters. Efforts support DSCS follow-on or
other survivable wideband satellite upgrades and will result in
significant weight and power reduction while increasing perfor-
mance. Work is coordinated under the Assistant Secretary of
Defense for C31 and develops enabling technology for The
Alternative MILSATCOM Architecture (TAMA).

(U) FY 1989 Accomlishments:
- (U) Began design of solid state EHF (44 GHz) satellite uplink

receiver subcomponents.

(U) FY 1990 Planned Program:
- (U) Continue 44 GHz uplink receiver work.
- (U) Start 60 GHz crosslink receiver device development.
- (U) Complete .60 GHz crosslink transmitter diode development.

(U) FY 1991 Planned Program:
- (U) Fabricate and test 44 CHz and 60 0Hz receiver devices.

Demonstrate 2-3 times better performance to reduce
satellite and ground terminal power usage, size, and cost.

- (U) Test 60 0Hz diodes for reliability. Reduce reliance on
heavy, unreliable tube transmitter technology.

(U) Work Performed By: AFSTC, Kirtland AFB NM managed effort.
Rome Air Development Center, Griffiss AFB NY supplies
technical and contractural support. The three contractors are:
General Electric, Valley Forge PA; Ratheon Research Division,
Lexington NA; David Sarnoff Research Center, Princeton NJ.

(U) Related Activities:
- (U) Canadian Defense Program D6470, EHF SATCOM R&D.
- (U) Program Element #0305314A, C3 Advanced Technology.
- (U) Program Element #0603790b, NATO Research ant; Development. S
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- (U) Program Element #0602702F, Comand/Control/Communications.
- (U) Program Element #0603250F, Lincoln Laboratory.
- (U) Program Element #0603789F, Tactical C3 Adv Development.
- (U) Program Element #0303110F, Defense Sat Co--m Sys (DSCS).
- (U) Program Element #0603226E, Expt Eval MJr Innovative Tech.
- (U) AFSTC manages DARPA's EHF OLightsat" technology program.

There is no unnecessary duplication of effort within the
Air Force or Department of Defense.

(U) Other Annronriation Funds: Not Applicable.

(U) International Coonerative Agreements: Annex D-88-CA-001 Master
Data Exchange Agreement Between the DOD (USA) and DND (CAN)--
DSCS Follow-on; Letter of Intent signed by HQ Air Force Space
Systems Division Los Angeles AFB and the National Defense
Research Center, Ottawa, CAN.

4. (U) Project 3834. Advanced Soacecraft Technology Integration (ASTI):
This project demonstrates innovative space technologies and
operational concepts. Our lead-off experiment is the Electric
Insertion Transfer Experiment (ELITE). ELITE will demonstrate
highly efficient electric propulsion, lightweight solar arrays, and
autonomous navigation and control. ELITE can either increase the
payload we can push from low-earth orbit to geosynchronous orbit by
17-23 percent or be used to replace a Titan IV with a Titan III
booster, saving between $75-$90 million per launch. Preliminary
estimates show we might save nearly $1 billion over ten launches
using ELITE derived vehicles to place satellite constellations in
final orbit.

(U) FY 1989 AccoMlishments:
- (U) Supported satellite survivability space demonstration

(TAOS) within Project 2181.

(U) FY 1990 Planned Prozram: Not Applicable.

(U) FY 1991 Planned Program:
- (U) Detail ELITE mission and experimental objectives.
- (U) Critique experiment using Independent Evaluation Group.

(U) Work Performed By: Experiment planning done by Astronautics
Laboratory, Edwards AFB CA.

(U) Related Activities:
- (U) Program Element #0603302F, Space & Hsl Rocket Propulsion.
- (U) Program Element #0603402F, Space Test Program.
- (U) ELITE is a proposed joint AF-NASA-SDIO program.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

0 (U) Other Anroyriation Funds: Not Applicable.
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Program Element: #06iI01 Budget Activity: #2 - Adv Technology DeveloRment
PE Title: Advanced Sgacecraft Technology

(U) International Coonerative Agreements: None.

5. (U) Project 3977. Thermionic Soace Power: This project will conduct a
ground demonstration of thermionic space nuclear power as directed
by Congress.

(U) FY 1989 Aeconolishments: Not Applicable.

(U) FY 1990 Planned Program:
- (U) Develop technology investment plan.
- (U) Conduct ground demonstration of critical thermionic

technologies.

(U) FY 1991 Planned Progrm: Not Applicable.

(U) Work Performed By: Air Force Space Technology Center, Kirtland
AFB Nh managed effort. Industry involvement TBD.

(U) Related Activities: There is an ongoing related space nuclear
power project (SP-100) run jointly by DOE, SDIO, and NASA.
There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other A2nrooriation Funds: Not Applicable.

(U) International 2oo2erative Agreements: None.

6. (U) Project 682J. Advanced Soace Power Technoloy: This project
develops compact, survivable, non-nuclear satellite power
generation, storage, and processing systems. Work is focused on
less costly, less sophisticated solar array alternatives such as
our "throw away" solar panel that could simply "roll out"
additional solar panel material if damaged by lasers or nuclear
debris. Another design could eliminate exposed arrays altogether.
This project also life tests Nickel-Hydrogen (NiH2) and Sodium-
Sulfur (NaS) spacecraft batteries offering 50 and 100 percent
weight reduction over current technology and long operational life
(7-10 years). Our NiH2 batteries will transition to programs
#0303603F, #0305160F, and #O305165F beginning FY 92.

(U) FY 1989 Accomlishents:
- (U) Completed Survivable Concentrating Photovoltaic Array

(SCOPA) test module Integration and transitioned to SDIO's
OSUPER" program (PE #0603220C).

(U) FY 1990 Planned Program:
- (U) Complete NiH2 life test three-year data.
- (U) Space test high-efficiency Callium-Arsenide solar cells

(developed in FY86) on the Air Force-NASA Combined Release
and Radiation Effects Satellite (CRRES) and transition to
Program Elements #0305160F and #0305165F.
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Program Element: #Q603401F Budget Activity: #2 - Adv Technology Develooment
PE Title: Advanced Spacecraft Technology

- (U) Investigate advanced solar array designs.

(U) FY 1991 Planned Program:
- (U) Continue NiH2 life test (five year program).
- (U) Begin next generation Sodium-Sulfur battery life test to

reduce power storage subsystem weight by an additional 50
percent over NiH2 batteries.

- (U) Develop a "throw awaym array using amorphous Silicon or
Copper Indium Diselinide solar cells that are 6-20 times
lighter and 10-20 times cheaper than arrays using
concentrators or crystalline solar cells.

- (U) Develop a survivable Optical Waveguide System that funnels
light through optical fibers from external collectors to
solar cells protected within a satellite's body, saving 2-
4 times more weight than comparable concentrator systems.

- (U) Strengthen 28 Volt spacecraft power circuitry to handle
100's of Volts to meet future space power demands.

(U) Worked Performed By: Astronautics Laboratory, Edwards AFB CA
managed effort. Work performed by NASA's Jet Propulsion
Laboratory, Pasadena CA and the Naval Weapons Support Center,
Crane IN. The only contractor is ASTRON R&E, Sunnyvale CA.

(U) Related Activities:
- (U) Program Element #0602203F, Aerospace Propulsion.
- (U) Program Element #0602302F, Rocket Propulsion.
- (U) Program Element #0303603F, MILSTAR Sat Comm Sys.
- (U) Program Element #0305160F, Def Meteorological Sat Sys.
- (U) Program Element #0305165F, NAVSTAR Global Pos Sys.
- (U) Program Element #0603226E, Expt Eval Mjr Innovative Tech.
- (U) Astro Lab manages DARPA's "Lightsat" inflatable solar array

program. There is no unnecessary duplication of effort
within the Air Force or Department of Defense.

(U) Other A&nronriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603402F Budget Activity: #6 Defense Wide
PE Title: Space Test Program (STP) Mission Support

A.(U) RESOURCES: ($ in thousands)

ProJect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2617 Free-Flyer Spacecraft Missions
29,280 29,281 38,934 Cont TBD

2618 Quick Response Shuttle Missions
290 290 290 Cont TBD

2620 Shuttle Sortie Missions
18,417 19,380 12,300 Cant TED

TOTAL 43,391 48,951 51,524 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Space Test Program (STP) advances
DOD technology by providing spaceflight missions for experiments that
demonstrate new space systems technologies, concepts and designs and
determine space environmental effects on DOD space systems. This tri-
Service program provides the only substantial spaceflight capability to
perform fly-before-buy demonstrations of advanced technologies. STP
experiments are flown by priority based on relevance to existing
military requirements and the availability of cost effective means of
spaceflight on expendable launch vehicles or Shuttle. STP is also the
pathfinder for exploiting the Shuttle as a manned DOD space laboratory
to expedite the infusion of new technology into space systems through
the use of simpler, incrementally designed, man-aided experiments.
Experience gained from this approach is key in fully defining military

manis role in space.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2618. Quick Response Shuttle Missions: This STP project
supports the flight of Quick Response Shuttle Payloads (QRSPs) which account
for 97Z of all tr-Service ranked secondary experiments (no QRSPs are
primary experiments). Due to the simplified integration involved, QRSP
experiments maximize the use of near-term flight opportunities on both DOD
and NASA Shuttle missions. QRSP experiments make use of Shuttle middeck
and aft flight-deck lockers, Get-Away special (GAS) canisters, and
hitchhiker mounting systems. Available experiment carrying capabilities are
acquired through close coordination with NASA's GAS and Hitchhiker programs.
The Military Man-In-Space (MfIS) effort will resume in FY 92 to develop and
evaluate equipment and human tasking In the space environment for specific

military applications.

(U) FY 1989 Accomplisments:

- (U) Twenty-five STP exper.f. nts were flown on Shuttle. 00441
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Program Element: #0603402F Budget Activity: #6 Defense Wide
PE Title: Space Test Program (STP) Mission Support

(U) FT 1990 Planned Program:

- (U) Continue manifesting backlogged experiments and support new
experiments as much as Shuttle capacity allows.

(U) FT 1991 Planned Program:

- (U) Continue supporting new experiments and manifest flights as much
as the Shuttle capacity permits.

(U) Work Performed By:

Air Force Systems Comand, Space Systems Division, Los Angeles AFB,
CA, NASA/Johnson Space Center, Houston, TX. The Aerospace
Corporation, El Segundo, CA; Goddard Spaceflight Center, Greenbelt
MD.

(U) Related Activities:

- (U) Program Element #0305171F (Space Shuttle Operations)
- (U) There is no unnecessary duplication of effort within the Air

Force or Department of Defense

0 (U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: The AF Technical Application
Center's GAS experiment HIEN-LO contains a sensor developed by the
Max-Plank Institute, Munich, West Germany.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603402F Project Number: 2617
PE Title: Space Test Program (STP) Budget Activity: #6 Defense Wide

Mission Support

A. (U) RESOURCES ($ in Thousands)
Project Title Free-Flyer Spacecraft Missions
Popular Fy 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

29,280 29,281 38,934 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This STP project advances DOD space technology by providing for the
spaceflight of DOD prioritized experiments on STP developed free-
flyer spacecraft. 76Z of all tr-Service ranked "primaryu
experiments are serviced by this project. These flights are used for
the demonstration of new system technologies, concepts and designs
and for determining space environmental effects on military space
systems. In addition, this project supports the spaceflight of
Opiggybackf payloads on non-STP free-flyer host spacecraft and on

expendable launch vehicles. In FY 1990, 40% of the 45 ranked
experiments can be satisfied by small satellite (100 to 500 pound
class) missions, 31Z require medium satellite (500 to 4,000 pounds)
missions, 13% can potentially use *plggyback" missions, and the

remaining 16% require Shuttle sortie missions (Project 2620).
Currently, the Free-Flyer project supports spacecraft development and
on-orbit operations for the joint DOD/NASA Combined Release and
Radiation Effects Satellite (CRRES) P86-1 mission, Stacksat P87-2
mission, the Passive Radio Frequency Interference Location Experiment
(PROFILE), the Independent Space Experiment system (ISES), the
Stellar Horizon Attitude Determination SHAD (SHAD), ant the the Space
Test Experiment Program (STEP).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:

- (U) Conducted source selection for STEP.
- (U) Completed CRRES modifications and reintegrated 26 DOD instruments.
- (U) Secured flight opportunity for Air Force Geophysics Laboratory's

(AFGL) Automated Charge Control at Geosynchronous altitude (CHARGE
CON-GEO) experiment on OAA's GOES-I.

- (U) Obtained spaceflight approval for AFGL's Shuttle Potential and Return
Electron Experiment (SPREE) on the joint NASA/Italian Tethered
Spacecraft Mission aboard the Shuttle.

- (U) Approved Pegasus mission for RADC'S Radiation Experiment (REX) and
Los Alamos National Laboratory's Array of Low Energy X-ray Imaging
Sensors (ALEXIS) experiment flown aboard P89-1 ISES.
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FY 1991 RDT&E DESCRIPTIVE SM4MARY

Program Element: #0603402F Project Number: 2617
PE Title: Space Test Program (STP) Budget Activity: #6 Defense Wide

Mission Support

2. (U) FY 1990 Planned Program:

- (U) Approved Scout mission for the flight of OHR's Passive Radio
Frequency Interference Location Experiment (PROFILE).

- (U) Complete system testing and launch P86-1 CRiRES and P87-2 Stacksat.
- (U) Award Space Test Experiment Platform (STEP) contract.
- (U) Approve the P89-D, Advanced Radio, Clock and Solar (ARCAS) mission

for flight of AFTAC's Advanced Radio Frequency Test and Evaluation
Measurement Interpretation System (ARTEMIS) experiment and the Naval
Research Laboratory's (NRL's) Advanced Clock and Ranging Experiment
(ACRE).

- (U) Continue programs P89-1 ISES, P87-2 Stacksat, P86-1 CRRES, CHARGE-CON
GEO.

- (U) Continue to evaluate potential experiments for flight.
- (U) Approve Pegasus launch of SHAD.

3. (U) FY 1991 Planned Program:

- (U) Support CRRES flight operations and science data collection.
- (U) Support SPREE experiment integration on Tethered Spacecraft Shuttle

mission.
- (U) Support data recovery for the Navy experiments Magnetospheric

Atmospheric X-ray Imaging Experiment (MAXIE) and Energetic Heavy Ion
Composition (EHIC) upon launch of the TIROS-I mission.

- (U) Support launch of PROFILE.
- (U) Launch REX and ALEXIS experiment aboard ISIS.
- (U) Exercise contract option for second STEP mission.

4. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Air Force Systems Command, Space Division, Los
Angeles AFB, CA, The Aerospace Corporation, El Segundo, CA. Office of
Naval Research, Washington, D.C.; Defense Systems, Inc., McLean, VA;
NASA/Goddard Space Flight Center, Greenbelt, ND; NASA/Marshall
Spaceflight Center; Huntsville, AL; Naval Research Laboratory,
Washington, D.C.; and Ball Space Systems Division, Boulder, CO; TRW,
Redondo Beach, CA; Orbital Sciences Corporation, VA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) Technical Changes: None

2. (U) Schedule Chanzes: The P87-2 Stacksat mission schedule was changed
from IQ rY 1990 to 3Q FY 1990 due to payload delivery delays caused
by a Defense Investigative Service investigation.
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FTY 1991 RDT&E DESCRIPTIVE SUMMAARY

Program Element: #0603402F Project Number: 2617

PE Title: Space Test Program (STP) Budget Activity: #6 Defense Wide
Mission Support

3. (U) Cost Changes:
(a) (U) Funding and management responsibility for procurement of

small (Pegasus) launch vehicles for STE were transferred to

PE 0305119Y, Space Boosters.
(b) (U) As part of an overall RDT&E adjustment in the amended FY

90/91 budget, $17.6 million was removed from FTY 90 and $15.0

million from FY 91, delaying secondary payload capability on
the Titan II launch vehicle and new secondary missions.

F. (U) PROGRAM DOCUMENTATION:

- (U) Tri-Service Regulation (AFR 80-2/AR 70-43/OPNAVINST 3913.1), STP
Management, 30 November 1984.

G. (U) RELATED ACTIVITIES:

- (U) Program Element #305171F (Space Shuttle Operations) supplies Launch
support tasks.

- (U) Program Element #305119F (Space Boosters) procures launch vehicles
and their corresponding launch support for STP.

- (U) There is no unnecessary duplication of effort within the Air Force or

Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: An MOA exists between STT and
OnR to secure secondary capacity on the French SPOT-3 spacecraft for
ONR's Polar Ozone and Aerosol Measurement (POAM II) experiment.

J. (U) MILESTONE SCHEDULE:

(U) Atlax-E launch of P87-2 mStackwat" mission 3Q FY 1990
(U) Atlas-I/Centaur launch of P86-1, CREES 4Q FY 1990
(U) TIROS launch of Navy MAXIE and EHIC experiments 2Q FY 1991
(U) Pegasus launch of REX and ALEXIS spacecraft 2Q FTY 1991

(U) Scout launch of PROFILE 2Q FY 1991

(U) Shuttle launch of Tethered Sat/SPRE 3Q FT 1991
(U) Launch of ISES with REX and ALEXIS 3Q FY 1991
(U) Arlene launch of POAM-II 3Q FY 1992
(U) Space Test Experiment Platform (STEP P90-1) IQ FY 1993
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603402F Project Number: 2620
Title: Space Test Program (STP) Budget Activity: #6 Defense Wide

Mission Support

A. (U) RESOURCES ($ in Thousands)
Project Title Shuttle Sortie Missions
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

18,417 19,380 12,300 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:
This STP project supports approximately 16% of the tr-Service
"primary* experiment spaceflight requirements and approximately 3% of
the "secondary* experiment spaceflight requirements. The project
advances DOD space technology by flying experiments on Shuttle sortie
missions (payloads/experiments which are returned) which demonstrate

new technologies, concepts and designs and for determining space
environmental effects on military space systems and personnel. Using
generic reusable, standard STP Shuttle experiment support equipment,
STP accomplishes its pathfinder role of exploiting the Shuttle as a
manned DOD space laboratory. The project develops the capability to
control payloads in the payload bay from the aft flight deck as well as
the capability to store data and perform payload experiments on the
aft and mid flight decks. This project provides for the procurement of
generic reusable experiment support equipment; integration of sortie

mission payloads with the Shuttle experiment support equipment and the
integration of the combination into the Shuttle; mission/payload

specialist training on STP hardware; launch support; on-orbit support;
and science data retrieval. As an extension of the present project,
new capabilities are being studied to use future NASA Space Station and

commercial space platforms for supporting spaceflight and retrieval of
STP experiments. The project supports the AFP-675 mission which
includes the following experiments: Air Force Geophysic Laboratory's
(AFGL) Cryogenic Infrared Radiance Instrument for Shuttle (CIRRIS)-IA,
Naval Research Laboratory's (NRL) Far Ultraviolet Camera (FAR UV) and
AFGL's Horizon Ultraviolet Photometer (HUP) and Quadropole Ion Neutral
Mass Spectrometer (QUINKS).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:

- (U) Continued AFP-675 spacecraft and experiment integration, system test

and ground operations planning for a FY 1991 flight.
- (U) Continued integration of experiments aboard the Spartan carrier.

2. (U) FY 1990 Planned Program:

- (U) Continue flight opportunity feasibility studies.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603402F Project Number: 2620

Title: Space Test Program (STP) Budget Activity: #6 Defense Wide
Mission Support

3. (U) FY 1991 Planned Program:

- (U) If scheduled, support the AFP-675 sortie Shuttle flight on STS-39,

associated mission operations, post-flight recovery and data

distribution.
- (U) Continue feasibility studies for the NASA Space Station and other

conn rcial space platforms to host STP experiments.

4. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Air Force System Comnand, Space Division, Los

Angeles AFB, CA and NASA Johnson Space Center, Houston, TX; The

Aerospace Corporation, El Segundo, CA; NASA Goddard Space Flight
Center, Greenbelt, MD; Lockheed Space and Missile Company,

Sunnyvale,CA.

E. (U) COMPARISON WITH FY 1990/1991 DESCRIPTIVE SUMMARY:

1. (U) Technical Changes: None

2. (U) Schedule Changes: NASA deletion of STS-39 Jeopardizes fligh of AFP-

675 experiments.

3. (U) Cost Changes: Reduced budget forced termination of Spartan support.

F. (U) PROGRAM DOCUMENTATION:

- (U) Tri-Service Regulation (AFR 80-2/AR 70-43/OPNAVINST 3913.1), STP

Management, 30 November 1984.

G. (U) RELATED ACTIVITIES:

- (U) Program Element #305171F (Space Shuttle Operations) supplies Launch
support tasks.

- (U) There is no unnecessary duplication of effort within the Air Force of

the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: None

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0060341OF Budget Activity: 02 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FT 1989 FT 1990 FT 1991 To Total
Title Actual Estimate Estimate Complete Program
2821 Space Systems Design and Test Standards

663 690 620 Cont TBD
2822 Interactions Measurement Payloads

2,746 2,490 3,022 Cant TBD
2823 Charge Control System 500 660 610 Cont TBD
Total 3,909 3,840 4,252 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program provides demonstrated, cost-effective solutions to counter the
effects of those space environmental interactions which adversely impact
spacecraft operations and reduce the reliability and survivability of
Air Force space systems. Energetic particles routinely cause loss of
valuable data from the Defense Meteorological Satellite System's primary
mission sensor. Electrostatic discharges induce phantom commands in
systems of our geosynchronous satellites, and have caused major
subsystem failures. The Space Shuttle glow reveals a potential source
of sensor contamination which must be understood and mitigated. Impact
from orbital debris is becoming more likely as our actf.vity in space
increases. Operations continue without adequate understanding of these
effects and how to alleviate them. Trends show that these problems will
worsen with larger and more complex Air Force systems of the future.
For example, the environmental constraints of high-voltage operations
on new space power technologies are currently unknown. The payoff of
this work is development of housekeeping sensors to warn about and
mitigate the degrading effects or new ways to operate around the
environmental problems. It will also be possible to develop new ways
to engineer around these effects during system design.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2821..Space Systems Design and Test Standards: This project
Integrates the results of experiments conducted under Project 2822,
Interactions Measurement Payloads, into tools that are useful to
Air Force space systems operators and designers. Results are
provided in the form of handbooks, standards, or computer-aided
engineering (CAE) tools, as applicable. For example, a recently
developed computer graphics package shows the design engineer where
electric charge builds up, given a particular spacecraft design.
Spacecraft contamination effects will be characterized and modeled
for computer-aided identification and mission assessment tools.

0U448
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Program Element: #060341OF Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

(U) FY 1989 Accomplishments:
- (U) Completed report of environmental effects on spacecraft

materials.

(U) FY 1990 Planned Program:
- (U) Deliver military standards/handbook on space environment

specifications.
- (U) Begin military standards/handbook on spacecraft charging.
- (U) Begin military standards/handbook on radiation testing of

microelectronic components.

(U) FY 1991 Planned Program:
- (U) Continue work on the surface charging standards and

handbook.
- (U) Begin contamination characterization for computer-aided

spacecraft identification and mission assessment tools.
- (U) Begin work on single event upset (SEU)/cosmic ray

characterization model.

(U) Work Performed By: This proJect is managed by AFSC's Geophysics
Laboratory, Hanscom AFB MA. The four contractors are S-Cubed,
Inc., La Jolla CA; Southwest Research Institute, San Antonio
TX; Aerospace Corp., El Segundo CA; and the University of
Chicago, Chicago IL.

(U) Related Activities:
(U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2822. Interactions Measurement Payloads: The primary focus
is to determine the environmental constraints of high-voltage
operations on new space power technologies. In-space experiments
will gather data and diagnose environmental conditions under which
interactions occur. A series of experiments will characterize the
contamination cloud enveloping spacecraft and determine how the
contamination and spacecraft environment will interact. Other
experiments will characterize the low altitude spacecraft charging
hazard. Results of these experiments will be transitioned under
Project 2821, Space Systems Design and Test Standards.
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Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

(U) FY 1989 Accomplishments:
- (U) Completed testing of component sensors for Shuttle Potential

and Return Electron Experiment (SPREE).
- (U) Completed initial chamber simulations of low-altitude

spacecraft charging.
- (U) Completed assembly and testing of Auroral Photography

Experiment, Version B (APE-B), designed to obtain visible
imagery and data on the Shuttle glow.

(U) FY 1990 Planned Program:
- (U) Complete fabrication and testing of Photovoltaic Array Space

Power Plus Diagnostics (PASP Plus) Experiment.
- (U) Complete fabrication of SPREE instrument and begin flight

integration.
- (U) Complete design of low-altitude spacecraft charging

experiment.
- (U) Fly APE-B and obtain spectra and images of Shuttle glow and

thruster plumes.
- (U) Test and integrate Shuttle Glow (GLO) ultraviolet

contamination imager and spectrograph.

(U) FY 1991 Planned Program:
- (U) Complete fabrication of dosimeters for PASP Plus experiment.
- (U) Complete fabrication of all hardware for the low-altitude

spacecraft charging experiment.
- (U) Launch SPREE instrument on joint NASA-Italian Space Agency

Tethered Space Satellite.
- (U) Validate Spacecraft Contamination Code by comparing with

data from APE-B and GLO experiments.

(U) Work Performed By: This project is managed by AFSC's Geophysics
Laboratory, Hanscom AFB MA. The three contractors are the Jet
Propulsion Laboratory, Pasadena CA; SRI International, Menlo
Park CA; and Amptek Inc., Bedford MA.

(U) Related Activities:
- (U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) Program Element 0603401F, Advanced Spacecraft Technology.
- (U) Program Element 0603438F, Satellite Systems Survivability.
- (U) Program Element 0603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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Program Element: #0603410F Budget Activity: #2 - Advanced Technology
Title: Space Systems Environmental Interactions Technology Development

3. (U) Project 2823. Charge Control System (CCS): This project will
develop a CCS technology demonstration for geosynchronous
applications that automatically controls electric charge buildup
on spacecraft. Follow-on developments will be technology
demonstrations of a compact environmental anomaly sensor for low-
and mid-earth orbit applications.

(U) FY 1989 Accomplishments:
- (U) Completed fabrication of CCS flight hardware.
- (U) Completed accomodation study for flight of CCS on the

Defense Satellite Communications System (DSCS) spacecraft.

(U) FY 1990 Planned Program:
- (U) Complete laboratory testing and upgrading of CCS.
- (U) Begin modification of CCS for DSCS flight.
- (U) Initiate contract for the Compact Environmental Anomaly

Sensor Experiment (CEASE).

(U) FY 1991 Planned Program:
- (U) Complete modification of CCS and deliver for DSCS

integration.
- (U) Complete feasibility study and preliminary design of CEASE.

(U) Work Performed By: This project is managed by AFSC's Geophysics
Laboratory, Hanscom AFB MA. Fabrication was performed by Hughes
Research Laboratories, Malibu CA, the only contractor.

(U) Related Activities:
- (U) Agreement for NASA-USAF Space Interdependency on Spacecraft-

Environment Interaction.
- (U) NASA/USAF Space Technology Interdependency Group coordinates

efforts and reviews programs annually.
- (U) Program Element 0602101F, Geophysics.
- (U) Program Element 0603402F, Space Test Program.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: f0603428F
PE Title: Space Surveillance Technology Budget Activity: 3 -

Strategic Programs
A. (U) RDT&E RESOJRCS ($ in Thousands)
Project FY 1989 FY 1990 FY 1991 To Total
Number & Estimate Estimate Program Complete Program
Title

3820 Space Based 0 0 34.138 Cont BD
Surveillance

B. (. BRIEF DESCRIPTION OF ELEMENT: In support of the NORAD and fleet
defense missions, this effort provides Tactical Warning and Attack
Assessment (TW/AA) of atmospheric attack against North America and
Carrier Battle Groups/Surface Action Groups through wide area space
based atmospheric and surface surveillance. This wide-area
surveillance capability is designed to complement existing or planned
strategic surveillance sensors and tactical organic assets. r

0
C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Approved MNS (Favorable Milestone 0 on December 12. 1988).
- (U) Supported the development/validation of Space-Based Wide Area

Surveillance (SBWAS) Combatant Command Requirements (CCRs).
- (U) Continued to resolve international participation/cost-sharing.
- (U) Performed requirements analyses and technical/cost/perfor-

mance tradeoffs and sensitivity analyses in support of Mile-
stone I Cost and Operational Effectiveness Analysis (COEA).

2. (U) FY 1990 Planned Program:
- (U) Conclude COA activities.
- (U) Develop preferred system concept(s).
- (U) Conduct joint Milestone I program review (with Navy).
- (U) Establish a Joint/International Space-Based Wide Area

Surveillance Program Office at Air Force Space Division.
- (U) Conclude Meorandtv of Agreement with Canada on cooperative

SBR technology development.
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Program Element: #0603428F Budget Activity: 3 - 1
PE Title: Space Surveillance Technology Strategic Programs

4. (U) FY 1991 Planned Program:
- (U) Develop system specification and Request-for-Proposals for

demonstration/validation contracts.
- (U) Conduct competitive source selection and award contracts

for concept demonstration/validation.
- (U) Continue enabling technology efforts to mitigate program risk.

5. (U) Program to Completion:
- (U) Posture for Full Scale Development decision in FY 93.
- (U) This is a continuing program.

D. (U) Work Performed By: Air Force program management for the space-based
surveillance effort is provided by Air Force Systems Command. The
Joint Program Office will be established at Air Force Space Division
coincident with the award of the Concept Definition contracts.
Previous Concept Exploration Studies were jointly funded by the Air
Force. Navy. and the Defense Support Project Office and managed by Air
Force Space Division. These 12-month studies were conducted by five
contractor teams (led by General Electric. Grumman. Lockheed. Martin-
Marietta. and TRW). F

Two or more
teams will be awarded competitive contracts for concepe demonstration/
validation. Work planned in preparation for an FSD decision will
concentrate on technical risk and cost reduction including brassboard/
breadboard demonstrations and validation of transmit/receive module
performance and manufacturing producibility. electronically-steered
subscale antenna arrays, and ECCM processing. The Canadian government
previously approved $50 million for cooperative, coordinated, and non-
redundant SBR technology development in Canada. Canada has also
identified and fenced approximately $1 billion for follow-on
co-development/co-production.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: The FY 1991 Budget Request has been increased to

reflecting the change from basic technology by including funds
required to enter demonstration/validation of selected concepts.

F. (U) PROGRAM DOCUMENTATION:
- (U) Multi-Command Required Operational Capability (MROC) 2-87
- (U) Mission Need Statement (MNS). JROC-SM-88-083. 28 Nov 88
- (U) SBWAS Combatant Command Requirements (CCe), 13 Oct 89.

G. (U) RATED ACTIVITIES:
- (U) Air Defense Initiative (ADI). Program Element 0603741D. partially

funded FT 1989 space-based surveillance technology and concept
definition efforts ($14.9 million). Beginning with the FY 1988
Appropriation. ADI combined several related Program Elements into
one program. This included the content from Program Element
0603424F. Cruise Missile Surveillance Technology (CMST) which had
funded past space-based effort.

Ufcnssifiea 00453



Lin-classified
Program Element: #0603428F Budget Activity: 3 -

PE Title: Space Surveillance Technology Strategic Programs

- (U) Additional FY 1990/1991 technology/concept demonstration/
validation funds may be provided through Nunn Amendment
cooperative R&D.

- (U) The Navy is also examining alternative space-based surveillance
technology in preparation for a joint FY 1990 Milestone 1 under
Tactical Space Operations. Program Element 0603451N.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Departent of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: A Data Exchange Agreement (DEA)
has been signed with Canada on space based surveillance. A similar
information Exchange Program (IEP) data sharing agreement has been
signed with the United Kingdom.

J. (U) MILESTONE SCOEDULE:

1. (U) Milestone 0/Entered Concept Exploration December 1988
2. (U) Milestone I/Demonstration-Validation Phase March 1990
3. (U) Milestone II/Full Scale Development Phase 4Qtr FY19930
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603438F Budget Activity: i6- Defense Wide Mission Suppport
PE Title: Satellite Systems Survivability

A. (U) RESOURCES ($ in Thousands)

Project FT 1989 F1 1990 Fy 1991 To Total
Number Title Actual Estimate Estimate Cumplete Program
2611 Survivability Planning 200 1.016 1.008 Cont ED

and Analysis
2612 Satellite Survivability 4.673 9,250 9.500 Cont 7BD
2613 Ground Station/Link 0 0 50 Cont 7BD

Survivability
TOTAL 4,873 10,266 10.558 Cont 7BD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program performs survivability planning
and analysis and develops the necessary prototype hardware. software. technology.
operational procedures, strategy, and tactics that will provide generic survivability
capabilities for the military space systems of the United States. The program is
structured to provide balanced survivability between all space systems elements:
satellites. data/command links, ground stations. Space systems are required to provide
critical strategic and tactical support to national decision makers and military force
commanders at all levels of conflict. They specifically provide missile attack warning.
strategic and tactical navigation, surveillance, C J communications. and
meteorological information. These systc s provide support to strategic, ';actical, and
Rapid Deployment Forces on a global basis. The Soviet capabilities to irterfere with
our data links and ground stations, the potential use of their operational anti-
satellite (ASAT). and their advances in developing a ground-based laser which, under
optimum conditions, could be used against our satellites represent major threats to
our effective use of U.S. space systems. Failure to protect our space systems will
result in the denial of their critical support to * %, National Command Authorities
and our military forces during crisis and conflict. The major development effort
within this program is the Satellite On-Board Attack Reporting System (SOARS) - an
attack detection characterization and reporting system which is planned for
incorporation into all upccfing satellite block-changes. Survivability technologies
under this program are made available to all satellite program offices for system
level implementation.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FT 1991:

1. (U) Project 2611. Survivability and Planning Analysis: Performs analysis and
planning to meet space survivability requirements.

(U) FY 1989 Acomplishments:
- (U) Survivability Roadmap update and implementation
- (U) Continued analyses of evolution of the threat, technology

needs, development priorities, and operational requirements.
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Program Element: #0603438F Budget Activity: #6-Defense Wide Mission Support
PE Title: Satellite Systems Survivability

(U) FY 1990 Planned Program:
- (U) Initiate Survivability Roadmap implementation
- (U) Continuing analyses of evolution of the threat. technology

needs, development priorities, and operational requirements.
- (U) Begin analysis of designs for muall tactical satellite and

implications of deployment

(U) FY 1991 Planned Program:
- (U) Annual update of Survivability Roadmap
- (U) Continuing analyses of evolution of the threat, technology needs.

development priorities, and operational requirements
- (U) Continue analysis of small tactical satellites

(U) Work Performed By: The Air Force Systems Command's Space Systems
Division, Los Angeles AFS. CA.. has overall responsibility for program
management. Space Systems Division executes the program, has
responsibility for contractor overview and performs technical analysis
in support of all projects.

(U) Related Activities:
- (U) Program Element #063224C, Survivability, Lethality, and Key

Technologies
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Areements:, Not applicable.

2. (U) Project 2612, Satellite Survivability: Develops satellite survivability
technologies in support of space system program offices. Satellite On-
Board Attack Reporting System (SOARS) and Technology for Autonomous
Satellite Survivability (TAOS) are the current major efforts.

(U) FY 1989 Accomplishments:
- (U) Awarded Lockheed the SOARS Phase II contract to design, build

integrate and test a SOARS package.
- (U) Delivered SOARS A-specs developed under Phase I to satellite

developers to transition the technology
- (U) Initiated laser sensor test program

(U) FY 1990 Planned Program:
- (U) Complete laser sensor testing.
- (U) Continue SOARS development thru Preliminary Design Revie (PDR)

in 2Q FY90.
- (U) Evaluate need for new detection sensors based on current threat

projections.
- (U) Continue development of TAOS experiment
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Prora Tile et O048 Budget Activity: #6-Defense Wide Mission Support

FE Title: Satellite Systems Survivabilty

(U) FY 1991 Planned Program:
- (U) Continue SOARS development thru Critical Design Review (CDR) in

2Q FY91
- (U) Continue sensor analysis/development based on evolving threat.
- (U) Complete development of TAOS payloads and initiate testing of

integrated satellite

(U) Work Performed ft: The SOARS contract is with Lockheed. Sunnyvale. CA.
The TAOS payload contracts are with Microcosm. GTE. Honneywell.
Rockwell. and Sandia National Liboratory. The Aerospace Corporation.
Los Angeles. CA. provides system engineering support.

(U) Related Activities:
- (U) Program Element #0602601F. Advanced Weapons
- (U) Program Element #0604711F. Systems Survivability
- (U) Program Element #O603224C. Survivabiity. Lethality, and Key

Technologies
- (U) Program Element #0603401F. Advanced Spacecraft Technology
- (U) Program Element #0603431F. Advanced Space Cammunications

Capabilities
- (U) Program Element #0603211F. Aerospace Structures and Materials
- (U) There is no unnecesssary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 2613. Ground Station/Link Survivability: Develops techniques to
improve survivability of satellite ground stations and communications
links.

(U) F 1989 Accomplishments:
- (U) Not applicable.

(U) FY 1990 Planned Program:
- (U) Not applicable.

(U) FY 1991 Planned Program:
- (U) Initiate study of ground/link survivability.

(U) Work Performed By: Not applicable.

(U) Related Activity:

(U Prof-as Element #0603431F. Advanced Space Cmmunications
Capabilities
W) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable. 04
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603601F Budget Activity: 42 - Advanced Technology
Title: Conventioqrl Weaons Technology

A. (U) RESOURCES (S in Thousands):

Proiect FY 1989 FY 1990 FY 1991 To Total
Number & Title A&tual Estimate Estimate Com2lete Program

670A Ordnance Technology
16,334 12,533 14,174 Cont TBD

670B Air-to-Surface Guidance Technology
8,106 11,205 14,823 Cont TBD

670E Air-to-Air Guidance Technology
0 450 5

TOTAL 24,840 24,188 29,497 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the primary Air Force advanced
technology development program for air-to-surface and air-to-air
weapons including guidance, ordnance, and aeromechanics technologies.
Hardware/software for advanced technologies are developed and
evaluated to determine feasibility, effectiveness, and potential
operational value. This program serves as the basis for follow-on
advanced prototyping and system development. This program develops
the innovative technologies that produce superior conventional
weapons--the type needed to defeat the ever-increasing and more
survivable threat forces.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

(U) Prolect 670E: AIR-TO-AIR GUIDANCE TECHNOLOGy. This project
develops and demonstrates the feasibility, effectiveness and
potential operational value of advanced air-to-air guidance
technologies for Air Force short- to medium-range weapons against
future threats with evading/maneuvering characteristics and low
observable threats. Objectives include: standoff delivery/threat
avoidance through preprogramied autonomous seeker operation and
advanced threat target acquisition, precision terminal guidance
with increased accuracy, all weather operation, increased tactical
mission choices and survivability, target classification and
identification and reliable operation and increased affordability.
Efforts are focused at combining infrared and radio frequency (RF)
guidance technologies to meet these objectives.

(U) FY 1989 Accomolishments:
- (U) Integrated a high performance processor (VHSIC hardware

and Ada software) with an advanced active/passive RF
seeker.

(U) Conducted characterization tests of the integrated
processor and seekerr using simulated target information.

- (U) Tested reconfigurability of system by installing
additional processor components and software.
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Program Element: 40603601 Budget Activity: 2 - Advanced Technology
PE Title: Conventional Weanons Technolocy

- (U) Tested integrated system in anechoic chamber against
simulated missile intercept scenarios.

(U) FY 1990 Planned Program:
- (U) Complete testing of integrated processor and RF seeker in

anechoic chamber.
- (U) Analyze results of Advanced Processor Technology for Air-

to-Air Missiles project and publish final report.
- (U) Initiate planning for Multi-Mode Air-to-Air Seeker that

transitions from PE 0602602F, Conventional Munitions
where passive and active infrared guidance technologies
along with active and passive RF technologies (including
bi-static radar) are being pursued.

- (U) In-house studies and analyses will be initiated to
determine which are the best exploratory development
infrared and RF guidance technologies to defeat the
projected air-to-air threat.

(U) FY 1991 Planned Program:
- (U) Define threat and develop basic system requirements

including aircraft interface requirements for a multi-
mode air-to-air missile seeker.

- (U) Initiate in-house support activities for concept
definition and development of a captive flight capable
multi-mode air-to-air seeker.

- (U) Continue development of in-house multi-mode simulation and
analysis capability to support program initiation and
subsequent evaluation of multi-mode seeker performance.

(U) Work Performed By: Air Force Armament Laboratory, Eglin AFB
FL, is the responsible technical activity. The test
facilities at Munitions Systems Division, Eglin AFB FL,
support this program. The current contractor is Raytheon Co,
Bedford MA. Contractors for the multi-mode seeker
development effort have not been selected.

(U) Related Activities:
- (U) PE 0602602F, Conventional Munitions
- (U) PE 0603363F, Armament Technology Integration
- (U) PE 0602111N, Anti-Air/Anti-Surface Warfare Technology
- (U) PE 0603792N, Advanced Technology Demonstrations
- (U) The Joint Navy/Air Force Memorandum of Agreement on Tactical

Air-to-Air Missiles, dated May 1988, applies.
- (U) There is no duplication of effort within the Air Force

or the Department of Defense.

(U) Other Aronriation Funds: Not Applicable.

(U) International Coonerative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603601E Project Number:
PE Title: Conventional Weapons Budget Activitcy: 2 - Advanced Teprhnoiogy

Technology DSeI1DP3Aflt

A. (U) RESOURCES (S in Thousands):

Proiect Ttle: Ordnance Technology

Popular FY 1989 FY 1990 FY 1991 To TotalNAM, Actual Etmt siaeCalt rga

Ordnance Technology 16,334 12,533 14,174 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
This project develops and demonstrates the feasibility, effectiveness
and operational value of conventional (non-nuclear) ordnance tech-
nologies for current and future air-delivered weapons. Project
includes ordnance technologies for: fuzes, insensitive and less
sensitive explosives, hard target warheads, explosives, bombs,
submunitions and their dispensing mechanisms, guns and ammunition,
air-to-surface composite weapon airframes, smart submunitLons, and
weapon ordnance subsystems. Objectives include: increased munitions
and transportation safety and increased on-base ordnance storage
through qualification of Insensitive High Explosives (IHE);
demonstration of an advanced medium range dispenser for increased
operational effectiveness against high value buried and hardened
targets; effective enemy airfield denial; increased aircraft gun
effectiveness; multiple kills per pass; advanced combat ammunition;
more effective submunition dispensing; low cost manufacturing
techniques; low drag composite weapons airframes; and increased
tactical mission choices.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 AccomDlishments:
- (U) Completed ground test demonstration of an advanced aircraft

gun and telescoped ammunition.
- (U) Conducted full scale tests of contractor developed IHE for

MK-80 series general purpose and Improved 2000-pound bombs.
- (U) Fabricated hard target penetrators and conducted sled impact

tests with hard target programable and settable delay fuzes.
- (U) Completed small scale testing of a TNT and nitro-triazol-one

melt-cast explosive formulation to meet IHE classification.
- (U) Conducted scale model separation testing & fabricated vehicles

for ground and flight tests of advanced dispenser airframe.
- (U) Initiated development of an advanced ordnance package incor-

porating new target detection device, electronic safe arm and
fire and warhead technologies for Advanced Medium Range Air-
to-Air Missile PrePlanned Product Improvement and future
advanced air-to-air missiles.
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Program Element: 0 Project Number:
PE Title: Conventional Weaoons Budget Activity: 2 - Advanced Technology

2. (U) FY 1990 Planned Profram:
- (U) Complete free flight testing and demonstration of an

advanced dispenser to provide a 50 percent payload increase,
multiple kills per pass, low radar cross section, and 50
percent increase in aircraft range over conventional designs.

- (U) Conduct trade studies and program planning for smart
submunition technologies to provide capability to destroy
advanced heavy armor, mobile light armor, and enemy missile
sites.

- (U) Conduct additional sled impact tests of hard target penetrator
and fuzes for hard target ordnance package.

- (U) Conduct static rocket motor firing tests and dispenser
mechanism tests for hard target ordnance package.

- (U) Design and develop an advanced ordnance package to defeat
post-1995 airborne threat.

- (U) Complete development and initiate full scale evaluation of
melt cast explosive that meets IHE hazard classification
requirements.

- (U) Develop plastic bonded insensitive formulations for NK-80
series general purpose bombs and Improved 2000-pound Bomb.

- (U) Initiate high energy IHE explosive development for the
multi-mode warhead.

- (U) Initiate program planning for medium range dispenser program.
- (U) Validate advanced gun asmiunition technical data package.

3. (U) FY 1991 Planned Program:
- (U) Conduct preliminary qualification tests for melt cast and

plastic bonded explosives for IHE hazard classification.
- (U) Conduct scale up tests using one thousand pound (MK 84) bombs.
- (U) Conduct component fabrication/testing of smart submunition

technologies.
- (U) Complete integration and test of technologies designed to

defeat heavily hardened targets, demonstrating technology
required for transition to the Boosted Penetrato'!v full-scale
development program.

- (U) Complete requirements definition and technology assessment,
develop ordnance package concept and design components for
the advanced ordnance package.

- (U) Conduct system level sled tests of the hard target ordnance
package tr-pack in a CBU-15 (dispenser version) test vehicle.

- (U) Begin development of anti-armor combat ammunition.
- (U) Conduct integration trade studies for modium range dispenser.

(U) Begin development of individually guided smart submuntion for
use against all ground-oblle and fixed missile site targets.

- (U) Conduct integration trade studies of powered, low drag, low
observable, medium range air-to-ground dispensers.

4. (U) Program to Comletion: This is a continuing program.
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Program Element: #0603601F Project Number: §Z0"
PE Title: Conventional Weapons Budget Activity: 2 - Advanced Technology

D. (U) WORK PERFORMED BY: Air Force Armament Laboratory, Eglin AFB FL is
responsible for program management and technical activity. Test
facilities at Munitions Systems Division, Eglin AFB FL; Arnold
Engineering Development Center, TN; 6585th Test Group, Holloman AFB
NM; and the Naval Weapons Center, China Lake CA, support this
program. Major contractors are: McDonnell-Douglas, St Louis MO;
Lockheed Inc, Sunnyvale, CA; Motorola Inc, Scottsdale, AZ; General
Electric Co, Burlington VT; and Aerojet Inc, Sacramento, CA.

E. (U) COMPARISON WITH AMENDED FY 1990/91 DESCRIPTIVE SUMMRY:

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:

- (U) TAF GOR 302-78, Wide Area Anti Armor Munitions (WAAM), 13 Feb 78
- (U) TAF SON 306-79, Airfield Attack Munitions, 8 Mar 79
- (U) TAF ROC 311-75, Improved Cluster Munitions, 28 May 75
- (U) SAC SON 18-82, Strategic Conventional Standoff Capability,

19 Jun 84
- (U) AFLC SON 02-83, Munitions Hazard Reduction, 20 May 85
- (U) TAF SON 306-85, Multi-Purpose All-Up Round Development, 24 Mar 87
- (U) TAF SON 309-88, Reducing the Risk of Munitions Oper&tions,

22 May 89

G. (U) RELATED ACTIVITIES:

- (U) PE 0602602F, Conventional Munitions
- (U) PE 0604602F, Armament Ordnance Development
- (U) PE 0604314F, Advanced Medium Range Air-to-Air Missile
- (U) PE 0603363F, Armament Technology Integration
- (U) PE 0602111N, Anti-Air/Anti-Surface Warfare Technology
- (U) PE 0603792N, Advanced Technology Demonstrations
- (U) There is no duplication of effort within the Air Force or the

Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

- (U) Complete development of dispenser weapon airframe FY 1990
- (U) Qualification tests of insensitive explosives FY 1990
- (U) Complete development of hard target technologies FY 1991
- (U) Heavy armor defeat testing FY 1991
- (U) Hard Target Ordnance Technology demonstration FY 1992
- (U) Medium range dispenser sub-system integration FY 1993
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603601F Project Number: 0
PE Title: Conventional Weavons Budget Activity: 2 - Advanced Technoloy

n gDevelomen

A. (U) RESOURCES (S in Thousands):

ProjectTiIS: Air-to-Surface Guidance Technology

Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate complet _ gra

Air-to-Surface Guidance 8,106 11,205 14,823 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
This project develops and demonstrates the feasibility, effectiveness,
and potential operational value of advanced midcourse and autonomous,
all-weather, near-zero circular error probability terminal guidance
technologies. Objectives include: standoff delivery/threat avoidance
through preprogrammed autonomous seeker operation and longer range
target acquisition; precision terminal guidance with increased
accuracy, all-weather operation, and increased tactical flexibility;
enhanced target classification and identification; improved
countermeasures-resistant seeker capability; increased affordability;
and increased tactical mission choices.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
(U) Completed initial captive flight tests of the Advanced

Synthetic Aperture Radar Guidance (ASARG) concept seeker.
- (U) Completed testing of the low cost tactical laser radar seeker.
- (U) Began planning activities for development of Advanced Technol-

ogy Laser Radar System (ATLAS) to detect and classify fixed,,
high value, maneuvering and stationary mobile targets.

2. (U) FY 1990 Planned Protram:
- (U) Complete medium-speed flight testing of ASARG seeker.
- (U) Expand ASARG seeker capability to provide midcourse position

updating for conventional cruise missile applications. Conduct
captive flight tests of ASARG seekers to demonstrate midcourse
and terminal guidance performance.

- (U) Award dual contracts for ATLAS to develop a guidance system
which has low susceptibility to detection and substantially
increases the targeting of autonomous weapons.

- (U) Define system requirements for the Joint Air Force/Army
Millimeter Wave/Infrared Seeker (JAAMIS) program to develop
dual mode seeker technology for autonomous acquisition and
tracking of ground mobile armored targets and air defense
units. Seeker transitions from PE 0602602F, Conventional
Muni dLons.
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Program Element: 40603601 Project Number: 6Z0B
PE Title: Conventional Wea~ons Budget Activity: 2 - Advanced Technology

gyDevelment

3. (U) FY1991 Planned Program:
(U) Develop and flight test midcourse position update, terrain

following and obstacle avoidance capability Synthetic Aperature
Radar (SAR) seekers under ASARG to demonstrate applications to
the Long Range Conventional Standoff Weapon (LRCSW).

(U) Modify and conduct tests (captive flight) of ASARG seeker
against high value fixed targets, mobile missile launchers and
massed armored targets.

(U) Conduct utility analysis, mission planning, target acquisition
algorithm development and advanced guidance study to support
the ATLAS seeker system.

(U) Complete the design and fabrication phase of the ATLAS program.
(U) Conduct initial ATLAS captive flight testing to demonstrate

application to LRCSW.
(U) Award four JAAMIS contracts with planned down select after an

initial nine month design phase to reduce program risk.

(U) Program to Comoletion: This is a continuing program.

D. (U) WORK PERFORMED BY: Air Force Armament Laboratory, Eglin Air Force
Base FL, is the responsible technical activity. Test facilities at
Munitions Systems Division, Eglin Air Force Base FL support this
program. The two prime contractors are: Raytheon Co, Bedford MA;
Loral, Phoenix AZ.

E. (U) COMPARISON WITH AMENDED FY 1990/91 DESCRIPTIVE SUMMARy:

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST iMAE: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:

- (U) TAF SON 306-79, Airfield Attack Munitions, 8 Mar 79
- (U) TAF ROC 311-79, Self-Protection Weapon, 30 Mar 79
- (U) TAF SON 3133-81, Communications/Jammer Killer, 24 May 82
- (U) TAF SON 311-75, Improved Cluster Munitions, 28 May 75
- (U) SAC SON 18-82, Strategic Conventional Standoff Capability,

19 Jun 84
- (U) TAF SON 314-82, Standoff Attack Weapon, 17 Aug 82.

C. (U) RELATED ACTIVITIES:

- (U) PE 0602602F, Conventional Munitions.
- (U) PE 0603363F, Armament Technology Integration.
- (U) PE 0602111N, Anti-Air/Anti-Surface Warfare Technology
- (U) PE 0603792N, Advanced Technology Demonstrations
- (U) PE 0604407D, Joint Standoff Weapon
- (U) There is no duplication of effort within the Air Force or the

Department of Defense.
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Program Element: #0603601F Project Number: &M
PE Title: Conventional Weaeons Budget Activity: 2 - Advanced Technology

ITechnolgyDeel2mn

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

- (U) Complete advanced processor integrated test FY 1990
- (U) ASARG captive flight testing FY 1991
- (U) Complete design and fabrication of laser radar seeker FY 1991
- (U) ASARO technologies demonstration FY 1992
- (U) Complete JAAMIS seeker hardware fabrication FY 1992
- (U) ATLAS laser radar seeker demonstratiort FY 1993
- (U) Complete JAAMIS seeker hardware fabrication FY 1993
- (U) Initiate the Dual Role Seeker program FY 1993
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Program Element: #0603605F Budget Activity: #2 - Advanced

PE Title: Advance -Weapons Technology Technology Development

A. (U) RESOURCES ($ in Thousands):

ProJect Number & FY 0989 Fi 199 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

3150 High Energy Laser and Optics Technology
1,817 2,300 4,978 Cout TBD

3151 Phased Integrated Laser Optics Technology (PILOT)
18,940 18,128 18,477 Cont TBD

3152 High Power Microwave Technology

7,129 8,454 9,410 Cont TBD
3277 Systems Survivability

0 323 478 Coat TBD
3647 Ground Based Laser Technology

60,525 36 900 22 561 Cont TBD
Total 88,411 0 55,904 Con TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the advanced technology
development program for directed energy (DE) concepts for Air Force
applications. Major technology breakthroughs in removing optical
atmospheric distortions, fabricating small phased arrays of laser
diodes, building high power microwaves devices, and using nonlinear
optics have been demonstrated and further development will continue.
Emphasis is on ground based laser antisatellite technology, high
resolution long range optical imaging, high power microwave effects,
and laser diode arrays. A new project started in FY 1990 to develop
technologies to protect Air Force systems from nuclear effects.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991.

1. (U) Project 3150: HIGH ENERGY LASER AND OPTICS TECHNOLOGY. This
project concentrates on nonlinear optics (NLO) and phased multiple
telescopes (optical systems used to focus the laser beam on the
target or to collect light in an imaging system). NLO can correct
optical non-uniformities/distortions and facilitate coupling and
pointing both low power laser diode arrays (Project 3151) and high
energy laser beams very efficiently without conventional, high
cost optics and processing systems. Coupling efficiently combines
several independent laser devices. The attributes of NLO also
permit a significant breakthrough in optical imaging. Multiple
telescope systems allow the replacement of large imaging and beam
pointing optics by Integrated and phased small, off-the-shelf
optical telescopes. An Imaging subsystem is required in a high
energy laser to allow accurate placement and maintenance of the
beam on target and to perform damage assessment.

This Page Unclassified.
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Program Element: #0603605F Budget Activity: #2 - Advanced
PE Title: AdvanceT weapons Technology Technolo gyDevelopment

(U) FY 1989 Accomplishments:
- (U)Completed studies on coupling two diodes using NLO.
- (U) Multiple phased telescope imaging system designed and

performance simulated on a computer.

- (U) Imaging testbed consisting of 4 moderate sized laboratory
telescopes was assembled.

(U) FY 1990 Planned Program:
- (U) Transition NLO imaging brassboard to field tests.
- (U) Design full scale multiple telescope imaging optics.
- (U) Demonstration of concept of modularly combined telescopes

with the performance of an equivalent single telescope.
- (U) First demonstration of high resolution imaging using an

optically phased array of telescopes.
- (U) Couple linear diode array (single bar of many diodes) via

NLO for the PILOT program to simplify fabrication.

(U) FY 1991 Planned Program:
- (U) Demonstrate optimal processing and telescope control

on scaled "operational" teetbed of next generation
space-based imaging sensor.

- (U) Demonstrate advanced ground based, multiple telescope
optical imaging for space objects.

- (U) Couple two dimensional diode arrays (stacks of linear
arrays) via NLO for PILOT.

- (U) Complete system design for next generation of national
space-based imaging sensor.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM conducts major in-house research efforts and manages
the project. The top five contractors are: Rockwell Power
Services Co, Albuquerque, NM; R&D Associates, Marina del Rey,
CA; Hughes Aircraft Co, Electro-Optical & Data Systems Group,
El Segundo, CA; Martin Marietta Corp, Denver Aerospace,
Denver, CO; and BDM Corp, McLean, VA.

(U) Related Activities:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0603221C, Directed Energy Weapons.
- (U) Program Element 0602102F, Materials.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 3152: HIGH POWER MICROWAVE TECHNOLOGY. This project
supports development of high power microwave (HPM) generation
technologies and a susceptibility/vulnerability/lethality (S/V/L)
data base which will identify potential vulnerabilities of US
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Program Element: #0603605F Budget Activity: #2 - Advanced
PE Title: Advanced Weapons Technology Technology Development

systems to HPM threat parameters and will provide a basis for
future weaponization decisions. HPM has a great potential/threat
as a weapon targeting the sophisticated electronics on which many
current weapon systems depend. Representative systems/subsystems
will be tested to determine their susceptibilities. The Office of
Secretary of Defense coordinates efforts in this project with the
Army, Navy, Department of Energy, and other defense agencies.

(U) FY 1989 Accomplishments:
- (U) Completed tests on infrared (IR) Maverick and F-16 shell.
- (U) Initiated tests on foreign systems.
- (U) Began development of solid state, low volume/weight,

repetitive-pulse (rep-pulse), phased array HPM device.

(U) FY 1990 Planned Program:
- (U) Complete TriService Test Methodology Demonstration on

Maverick.
- (U) Initiate High Energy Research and Test Facility (HERTF)

construction.
- (U) Begin development of F-16 aircraft HPM testbed from two

wrecked aircraft.
- (U) Complete I kilojoule rep-pulse HPM device (10 times

current capability).

(U) FY 1991 Planned Program:
- Tti) Complete solid state HPM source module.
- (U) Begin operation of new High Energy Microwave Laboratory

with anechoic chamber and data acquisition system.
- (U) Complete F-16 HPM teatbed and begin low power HPM testing.
- (U) Begin development of pulsed power subsystem for airborne

HPM application.
- (1) Begin susceptibility tests onj

- (U) Initiate 10 kilojoule HPM source development (100 times
current capability).

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NM performs major in-house research and manages this
program. The top five contractors are: Rockwell International
Corp, Rocketdyne Division, Canoga Park, CA; Maxwell
Laboratories, San Diego, CA; Mission Research Corp, Santa
Barbara, CA; Verac Inc, Ball Systems Engineering Division, San
Diego, CA; and Kaman Sciences Corp, Dikewood Division,
Albuquerque, NM.

(U) Related Activities:
- (U) Program Element 060260iF, Advanced Weapons.
- (U) Program Element 0602120A, Electronic Survivability and

Fuzing Technology.
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Program Element: 00603605F Budget Activity: 12 - Advanced
PE Title: Advanced weapons Technology Technology Development

- (U) Program Element 0602111N, Anti-Air Warfare/Anti-Surface
Weapon Technology.

- (U) Program Element 0602202F, Human Systems Technology.
- (U) Program Element 0602204F, Aerospace Avionics.
- (U) Program Element 0603270F, Electronic Combat Technology.
(U) Program Element 0603224C, Survivability, Lethality, Key

Technologies (SLKT).
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:
Other Procurement (MILCON)

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Progam

Cost G- - 0 10,900

(U) International Cooperative Agreements: None.

(U) FY 1989 Accomplishments: Not Applicable.

3. (U) Project 3277: SYSTEMS SURVIVABILITY. This project started in FY
1990 and develops technologies to protect systems against effects
of nuclear attack and methodologies to test system survivability.

(U) FY 1990 Planned Progam:
- (U) Begin major redesign of electromagnetic pulse (EMP) test

equipment to comply with DoD standard environments.

(U) FY 1991 Planned Program:
- (U) Begin to develop hardening techniques against EMP for

ground systems.
- (U) Continue redesign of IMP test equipment.
- (U) Transition DoD standards for composite aircraft to B-2.

(U) Work Performed By: The Weapons Laboratory, Kirtland Air Force
Base, NK manages the program. No contracts are yet awarded.

(U) Related Activities:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0604711F, Systems Survivability.
- (U) Program Element 0602715H, Defense Nuclear Agency.
- (U) Program Element 0604747F, Electromagnetic Radiation Test

Facilities.
- (U) Program Element 0603224C, SLKT.
- (U) Program Element 0604312F, ICBM Modernization.
- (U) There Is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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Program Element: 10603605F Project Number: 3151
PE Title: Advanced Weapons Technology Budget Activity: 7Y Advanced

Technology Development
A. (U) RESOURCES ($ in Thousands):

Project Title: Phased Integrated Laser Optics Technology (PILOT)

Popular Name FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

PILOT 18,940 18,128 18,477 Cont TBD

B. (t)) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
PILOT is al

J Due to their semiconductor nature, these
diodes can be designed for specific applications. Using a concept
developed in-house, this project attempts tol

This is done byl

The PILOT program has provided the great majority of the funding in
gallium arsenide (GaAs) laser diodes and has allowed the development
of individual laser diodes with a 10 fold increase in power. This
technology is already seeing transitions. It has also greatly
advanced several special fabrication techniques which will be used in
industry. Potential applications range from I

Current PILOT array technology is available only in the infrared-(IR)
wavelengths that are very close to the visible. Some military
applications require additional wavelengths.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Completed design of 50 watt module for demonstration of

scaling potential. Began hardware fabrication.
- (U) Completed design of 80 watt Technology Demonstrator which will

couple 16 small independent modules. Began hardware
fabrication.

- (U) Completed fabrication of the first 2.3 micron (almost aid-IR)
diode.

2. (U) FY 1990 Planned Program:
- (U) Begin studies for technology transition of low power PILOT

systems to users.
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Technology Development

- (t) JLegin development of mid-IR (3-4 microns) laser diode modules.
Id

- (U) Begin advanced external cavity development for near term
reduction of system volume.

- (U) Begin high intensity heat exchanger development to remove the
excess beat from the very densely packed laser sources.

- (U) Begin effort to increase fabricability (reduce numbers
of defects and cost) of GaAs wafers which can have lO0 of
thousands of diodes on thea.

3. (U) FY 1991 Planned Program:
- (U) DemonstLate lacge scale producibility of linear modules.
- (U) Complete intermediate Technology Demonstration by combining

three modules together.
- (U) Complete high intensity heat exchanger for dense PILOT

modules.
- (U) Complete low power external cavity proof of principle for near

term volume reduction.
- (U) Begin an effort to fabricate a two dimensional module on a

single GaAs wafer.

4. (U) Program to Completion:
- (U) This is a continuing program.
- (U) Transition technology to low and medium power applications.
- (U) Develop one cubic-foot system.
- (U) Develop one cubic-foot mid-Ir system.

D. (U) WORK PERFORMED BY: The Weapons Laboratory, girtland Air Force Base,
NH manages this project and conducts the in-house research effort.
The top five civilian contractors are: McDonnell Douglas, St Louis,
NO; SRI, David Sarnoff Research Center, Princeton, NJ; TRW, Redondo
Beach, CA; and Spectra Diode Laboratories Inc, San Jose, CA; and
Hughes Research Laboratories, alabu, CA.

E. (U) COMPARISON WITH AMENDED FY 1990/1991 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:
- (U) SON Aerospace Defense Command 03-79, 30 Nov 79.
- (U) SON SAC 09-81, 22 Sep 81.
- (U) SON SAC 13-81, 28 Sep 81.

C. (U) RELATED ACTIVITIES:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 06022047, Aerospace Avionics.
- (U) Program Element 0603250F, Lincoln Laboratory. 00471
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Program Element: 00603605F Project Number: 3151
PE Title: Advanced Weapons Technology Budget Activity: 7T Advanced

Technology Development

- (U) Representatives from Army, Navy, Strategic Defense Initiative
Office, national laboratories, and Air Force using commands are
members of the government review team for PILOT.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:
- (U) Low power external cavity demo FY 1991
- (U) Moderate power external cavity demo FY 1992
- (U) Low power module transitions begin FY 1992
- (U) Integrated technology demonstrator FY 1993
- (U) 100 watt class demonstrations FY 1993
- (U) One cubic-foot system FY 1994
- (U) One cubic-foot mid-IR system FY 1995
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603605F Project Number: 3647
PE Title: Advanced Weapons Technology Budget Activity: 2 - Advanced

Technology Development
A. (U) RESOURCES ($ in Thousands):

Project Title: Ground Based Laser (GBL) Technology

Popular Name FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

GBLT rO ,2 36,9-00 22,561 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project develops and demonstrates technology and conducts
detailed system assessments needed to support a ground based laser
antisatellite (ASAT) Defense Acquisition Board (DAB) Milestone I
decision in FY 1991. The project will develop the detailed system
concepts, establish satellite target vulnerability, and demonstrate
the required technologies for: (1) scalable laser devices; (2)
specific optical components; and (3) required laser beam control to
efficiently compensate and propagate the laser radiation through the
atmosphere to a target in space. Correcting the laser beam for
atmospheric disturbances is the key technology. This project
concentrates on two wavelengths: near infrared, represented by
chemical oxygen iodine laser (COIL); and visible, represented by
excimer lasers. Developuent of single pulsed excimer (SPE) device and
other required technologies for SPE systems was added for FY 1989.
The concept evaluation for the FY 1991 decision will also include the
SDI/Army Free Electron Laser (FEL) which operates in the same
wavelength range as the COIL, and longer wavelength deuterium fluoride
(DF) chemical lasers like the Mid-Infrared Advanced Chemical Laser
(MIRACL). Efforts to support the DAB Milestone I decision also
include comprehensive mixed force studies to define the optimum mix of
kinetic energy and directed energy weapon systems in performing the
ASAT missions. Due to the lack of space relay mirrors and the vastly
different scenarios, the earliest and optimum ASAT system concepts are
significantly different from current SDI systems concepts.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) PY 1989 Accomplishments:
- (U) Completed repetitive pulsed excimer laser (i.e. EMRLD)

experiments.
- (U) Began SPE technology development.
- (U) Began fabrication of a 3.5 meter telescope designed for low

powqr atmospheric compensation and other related experiments.

2. (U) FY 1990 Planned Program:
- (U) Perform subscale atmospheric compensation experiments to

demonstrate performance at wavelengths of interest.
- (U) Conduct experiments to improve COIL performance.
- (U) Conduct field experiments to evaluate and demonstrate baseline

satellite tracking concepts. 0 4
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PE Title: Advanced Weapons Technology Budget Activity: 72 Advanced

Technology Development

- (U) Complete system performance trades.
- (U) Develop initial satellite vulnerability assessments for 6

top-priority targets.

3. (U) FY 1991 Planned Program:
- (U) Perform scaling experiments for laser optics and devices.
- (U) Complete system definition and cost/risk optimizations.
- (U) Complete coupled resonator experiment to establish scaling

methodology for modular laser devices.
- (U) Install and activate the 3.5 meter telescope to support full

scale beam control development and demonstration.
- (U) Evaluate concepts and demonstrate performance of atmospheric

compensation technology through low-power uplink experiments
to the SDI diagnostics satellite (LACE).

- (U) Complete update of satellite vulnerability assessments,
supported by experimental validation of satellite component
and subsystem damage mechanisms and thresholds.

- (U) Provide support for DAB Milestone I decision for GBL
development.

4. (U) Program to Completion:
- (U) This is a continuing program.
- (U) Further develop specific technologies for selected system

concepts.

D. (U) WORK PERFORMED BY: The Weapons Laboratory, Kirtland Air Force Base,
NM, manages the project and performs major in-house research. The
five top civilian contractors are: AVCO Everett Research Laboratory,
Everett, MA; Rockwell Power Service Company, Albuquerque, NM; R&D
Associates, Marina del Rey, CA; Rocketdyne Division, Rockwell
International, Canoga Park, CA; The Optical Sciences Company,
Placentia, CA.

E. (U) COMPARISON WITH AMENDED FY 1990/1991 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: Air Force participation in !IRACL/SLBD

upgrades descoped.
2. (U) SCHEDULE CHANGES: DAB Milestone I decision in FY 1991.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DOCUMENTATION:
- (U) Mission Need Statement (MNS) for Space Control Antisatellite

Capability, 19 May 1988, (S).
- (U) Acquisition Decision Memorandum (ADM), Antisatellite Systems, 6

March 1989, (S).

- (U) USSPACEOM Antisatellite Concept of Operations (CONOPS), 12 Oct
1989, (S).

- (U) Requirements for an ASAT Program, MJCS 201-86, Joint Chiefs of
Staff, 22 September 1988, (S).
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- (U) USSPACECOM Multicommand Required Operational Capability (MROC)
03-87 for a Space Control ASAT Capability, Joint Chiefs of Staff,
SM-77-88, 5 February 1988, (S).

G. (U) RELATED ACTIVITIES:
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0102424F, SPACETRACK.
- (U) Program Element 0603314A, Directed Energy.
- (U) Program Element 0603221C, Directed Energy Weapons.
- (U) Program Element 0603224C, Survivability, Lethality, Key

Technologies.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:
- (U) ENRLD testing complete FY 1989
- (U) SPE development FY 1990
- (U) Active satellite tracking experiments F 1990
- (U) Satellite assessment complete FY 1991
- (U) COIL/FEL/excimer/DF concept

evaluations complete Fy 1991
- (U) 3.5 m telescope activation lY 1991
- (U) Atmospheric compensation uplink demo FY 1991
- (U) DAB Milestone I decision for high

power development and integration FY 1991
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Program Element: #0603617F Budget Activity: 4 - Tactical Programs
Pg Title: Command, Control & Communications (0) Applications

A. (U) RESOURCES ($ In Thousands)

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2314* Tactical Air Surveillance

0 1,156 1,711 Cant TBD

2317* Tactical Air Information
Production & Distr. 0 1,795 1,820 Cont TBD

2321* Tactical Battle Information
Management 0 3,045 3,521 Cant TBD

3804* Tactical Air Forces
Systems Integration 0 1.830 1,169 Cont TBD

Total 0 7,826 8,221 Cent TBD
* Transferred from PE 0603789F beginning In FY 1990

B. (U) BRIEF DESCRIPTION OF ELIT: Rapidly transitions developments in the
Science and Technology base to existing C3 programs or directly to
warfighting commands. Projects are directly responsive to operational
requirements for improved battle management, communications, and
surveillance capability. Takes advantage of advanced technology
developments throughout the services and industry as well as off-the-
shelf technology. Products are primarily advanced development models,
rapid prototype efforts, and software.

C. (U) PROGRAM ACCOKPLISHENTS AND PLANS:

1. (U) Project 2314. Tactical Air Surveillance: Develops advanced
technology and demonstrates equipment improvements to the Tactical
Air Control System (TACS).

(U) FT 1989 Accomplishments:
- (U) Initiated cost/performance trade-off analysis for an
improvement program for the AN/TPS-75 radar versus development of
a new microwave frequency radar.

- (U) Initiated investigation of non-radar and/or adjumnct radar
sensors to address TAF surveillance, detection, and tracking
requirements not satisfied by an active radar.

(U) FT 1990 Planned Program:
- (U) Provide the TAF results of the cost/performance trade-off
analysis for an Improvement program for the AN/TPS-75 radar
versus development of a nev microwave radar.

- (U) Continue investigation of non-radar/adjunct-radar sensors.

(U) 1991 Planned Program:
- (U) Start risk reduction efforts to prototype AN/TPS-75

Improvements providing a solid-state transmitter.

- (U) Continue prototype efforts for non-radar and/or adjunct radar
sensors resulting from the previous investigations.
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PB Title: Comand Control & Communications (C3) Applications

(U) Work Performed By: The Rome Air Development Center, Griffiss AFBP, NY,
conducts project efforts. MITRE Incorporated, Bedford, MA, provides
engineering support. Westinghouse Electric, Baltimore, MD; Raytheon
Co, Wayland, MA and Precision Science Application Inc, Arlington, VA,
support the radar trade-off studies.

(U) Related Activities:
- (U) Program Element #0603789F, Tactical Air Comand, Control, and

Communications Advanced Development.
- (U) Program Element ,0603742F, Combat Identification Technology.
- (U) Program Element #0207411F, Overseas Air Weapons Control Systems.
- (U) Program Element #0207412F, Tactical Air Control System (TACS).
- (U) There Is no duplication of effort within the Air Force or the

Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Project: 2317, Tactical Information Distribution: This project
transitions Advanced Comunications Technology to the TACS.

(U) FTY 1989 Accompliqhments:
- (U) Started prototype efforts for the Enhanced ultinet Gateway

(IG) to provide a multi-level secure data switch.

- (U) Completed plan for a TAF multi-level secure laboratory.

(U) FT 1990 Planned Progrm:
- (U) Continue prototype of the EKG.
- (U) Determine re-certification requirements for EIG with NSA.
- (U) Complete test plans and preparation of test sites at TAC and

RADC.

(U) FT 1991 Planned Program:
- (U) Complete prototypes of the EKG and deliver three to TAC and

three to RADC.
- (U) Start EKG testing
- (U) Start re-certifcation of IG at TAC site.

(U) Work Performed By: The Roms Air Development Center .(RADC), Griffiss
AFB, NT, conducts project efforts.

(U) Related Activities:
- (U) PE #0602702F, Comand, Control, and Communications.
- (U) PB #0303126r, Long Haul Cemiunications (DCS)
- (U) 13 #0603789F, Tactical Command, Control, and Communications

Advanced Development.
- (U) 13 #0207411F, Overseas Air Weapons Control Systems.
- (U) PU #02074127, Tactical Air Control Syst ems.
- (U) 1I #0207423F, Advanced Comunication Systems.
- (U) PZ 060379"D, lKO Research and Development.
- (U) There Is no unnecessary duplication of effort within the Air

Force or the Department of Defense. , 047
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PE Title: Command, Control & Communications (C30) Applications

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project: 2321. Tactical Battle Information Management: This project
prototypes an Advanced Planning System (APS) decision aid.

(U) FY 1989 Accomplishments:
- (U) Delivered Command, Control and Comunications Countermeasures

Planning Analysis (CPA) and Identification of Command and
Control Nodes (ICON) to the TAl for evaluation.

- (U) APS analysis and design completed.
- (U) APS design prototype demonstrated to TAF.

(U) FY 1990 Planned Proaram:
- (U) Develop and deliver to the Tactical Testbed four APS

evaluation prototypes (EPs).
- (U) Initiate APS Independent Verification and Validation (IV&V).
- (U) Initiate CPA and ICON into APS if required.

(U) FY 1991 Planned Program:
- (U) Deliver APS Functional Common Core to HQ TAC.
- (U) Continue APS IV&V.

(U) Work Performed By: The Rome Air Development Center, Griffiss AFB,
NY, manages the program. UNISYS, St Paul, MN in the prototype
contractor.

(U) Related Activities:
- (U) PE #0602702F, Command, Control, and Communications._
- (U) PE #0207411F, Overseas Air Weapons Control Systems
- (U) PE #0207421F, Tactical Air Control System.
- (U) PE #0207423F, Advanced Communication Systems.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements:
- (U) USAIE will negotiate an agreement with NATO prior to

Incorporating APS into the Eifel system.
- (U) PACA will negotiate an agreement with the Republic of Korea

prior to incorporating APS into the Constant Watch system.

4. (U) Project: 3804, TAP System Integration: Provides integration and
engineering support for TAF Battle Management Programs.

(U) FT 1989 Accomplishments:
- (U) Initiated system level security analysis of the Wing Command

and Control System (WCCS).
- (U) Provided hardware and software architectural analysis to TAC

for the Contingency TACS Automated Planning System (CTAPS)
and the Mission Support System (MSS).
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PS Title: Command, Control & Communications (C30) Applications

(U) FY 1990 Planned Program :
- (U) Complete security analysis of the Wing Command and Control

System (VCCS).
- (U) Analyze intelligence systems and databases needed for

Advanced Planning System (APS) theater deployments.

(U) FT 1991 Planned Program:
- (U) Identify communications requirements to move intelligence

data for all concepts of employment for the APS.
- (U) Identify off-the-shelf multi-level security technology for

application to tactical local network deficiencies.

- (U) Accomplish long-term multi-level security insertion plan for
TAC and the development community.

(U) Work Performed By: The Rome Air Development Center, Griffis AFB,

NY, manages the project. MITRE Incorporated, Bedford MA, provides

engineering support.

(U) Related Activities:
- (U) PE f0602702F, Command, Control, and Communications.
- (U) PE #0603789F, Command, Control, and Communications Advanced

Development.
- (U) PE #0207411F, Overseas Air Weapons Control Systems.
- (U) PE #0207412T, Tactical Air Control System.

- (U) PE #0207423F, Advanced Communications Systems.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603707F Budget Activity: #2 - Advanced Technology
Title: Weather Systems Advanced Development Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
XXXI Weather Systems (Advanced Development)

5,247  5,494 5,622 Cont TBD
Total 5,247 5,494 5,622 Cont TBD

B. (U) L: IEF DESCRIPTION OF ELEMENT: This advanced technology development
program provides demonstrated technologies to improve Air Weather
Service's (AWS) environmental support, contributing directly to the
success of the Air Force and Army combat mission. The main thrust is
improving our ability to gather, integrate, and interpret target weather
information in data-denied battle areas. We intend to show that weather
parameters critical to the success of tactical missions can be gathered
from manned or unmanned reconnaissance platforms. We will develop
electro-optical tactical decision aids (EOTDAs) to account for how
weather conditions affect the ability of television, infrared, or radar
sensors to find a target. These computer models and algorithms will
provide us the capability to put smart weapons on target in spite of
poor weather conditions. Technology demonstrations will show that we
can automate weather observations for the Automated Weather Distribution
System (AWDS). This will allow real-time alerting of significant
weather events in support of operations at both fixed and mobile sites.
We will develop new radar analysis techniques for the WSR-88D Doppler
Weather Radar (formerly known as the Next Generation Weather Radar
(NEXRAD)). This technology promises a dramatic improvement in our
ability to observe and forecast severe weather such as wind shear, hail,
and tornadoes and will allow us to better protect valuable combat
assets. This program addresses shortfalls in AWS's operational analysis
and forecasting support by developing technology for the Environmental
Technology Transition (ETT) program. New operational forecasting tools
for the earth's atmosphere, ionosphere, and magnetosphere will improve
our support to weapon systems operating in an unfriendly natural
environment. For example, the solar storms which occurred in 1989
caused many spacecraft anomalies and tracking difficulties, and even
caused a low-orbiting satellite to reenter the earth's atmosphere.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project XXX1, Weather Systems (Advanced Development): Develops
demonstrated solutions to Improve environmental support to Air Force
and Army operational commands, and other DOD agencies.
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Title: Weather Systems Advanced Development Development

(U) FY 1989 Accomplishments:
- (U) Incorporated Army and Navy sensors, and bunker, dam, and

oil refinery models into EOTDAs.
- (U) Completed tornado probability forecasting tool for WSR-

88D.
- (U) Began computer models of high-altitude atmospheric density.
- (U) Completed high-latitude, polar cap ionospheric model.

(U) FY 1990 Planned Program:
- (U) Complete concept validation of battlefield weather sensors.
- (U) Complete hail-size forecasting tool for WSR-88D.
- (U) Complete computer specification models of the earth's

magnetosphere.
- (U) Complete global ionospheric specification model for ETT.
- (U) Complete small-scale wind shear algorithm for WSR-88D.
- (U) Begin integrated space environment modeling/forecasting

system for ETT.

(U) FY 1991 Planned Program:
- (U) Demonstrate automated visibility sensor for AWDS.
- (U) Complete physical model of generic building target, and

continue modeling other targets, sensors, and backgrounds
for EOTDAs.

- (U) Continue development of automated cloud detection sensors
for AWDS.

- (U) Begin small-scale weather forecasting tools for ETT.
- (U) Complete moisture-to-cloud conversion algorithm for ETT.

(U) Work Performed By: This project is managed by AFSC's Geophysics
Laboratory, Hanscom AFB MA. High-value target modeling is being
done by Wright Research and Development Center, Wright-
Patterson AFB OH. The top five contractors are Lockheed Missile
and Space Co., Inc., Huntsville AL; Dynamics Research Corp.,
Wilmington MA; ST Systems Corp., Lanham MD; University of
California at San Diego, San Diego CA; and Rice University,
Houston TX.

(U) Related Activities:
- (U) Program Element 0602101F, Geophysics.
- (U) Program Element 0604707F, Weather Systems Engineering Dev.
- (U) Program Element 0305111F, Weather Service.
- (U) Program Element 0305160F, Defense Meteorological Satellite

System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603723F Budget Activity: 2-Advanced Technology
PE Title: Civil & Environmental Development

Engineering Technology

A. (U) RESOURCES (S in Thousands)

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2103 Environmental Quality Technology
2,222 1,226 1,630 Cont TBD

2104 Civil Engineering Technology
3,545 4,603 6,2U2 Cont TBD

3037 Noise and Sonic Boom Impact Technology
1.800 1.839 2,38=TD

Total 7,567 7,668 10,170 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Science and Technology program
supports advanced technology developments to (1) enhance an air base's
ability to survive and recover from an enemy chemical/biological or
conventional attack; (2) solve Air Force-unique environmental problems
in order to comply with state/national/international law and allow the
Air Force to maintain readiness, conduct realistic combat training,
and deploy new weapon systems; and (3) apply cost-effective advances
in civil engineering technologies to peacetime air base operations.
The Environmental Quality Technology enables 50% reduction in
generation of selected hazardous waste resulting in $13 million per
year savings in Air Force operations and maintenance costs;
cost-effective control technology for industrial emissions from
aircraft painting operations resulting in a $6 million savings
annually; 951 faster emergency downwind hazard corridor prediction for
disaster response. The Civil Engineering Technology enables wartime
survivability of mission-critical air base facilities and utilities;
air base battle damage assessment in minutes instead of hours; rapid
repair of essential air base facilities, utilities, and operating

surfaces; and 1001 improvement in post-attack fire suppression and
crash rescue. The Noise Sonic Boom Impact Technology will enable
rapid environmental impact assessment for Air Force flying operations.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Prolect 2103. Environmental Oualitv Technology: This project
develops advanced technologies and validates systems to solve
environmental restoration problems, reduce hazardous weapon
systems emissions, minimize industrial waste, and eliminate toxic
pollutant releases from Air Force operations.
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Program Element: #0603723F Budget Activity: 2-Advanced Technology
PE Title: Civil & Environmental Technology Development

(U) FY 1989 Accomglishments:
- (U) Developed model for characterizing the physical and

chemical interaction of fuels during rocket
explosions--951 faster emergency hazardous corridor
prediction, saving lives near disaster site.

. (U) Identified effective biodegradable solvents and cleaners.
Replaced toxic aircraft paint strippers which will save up
to $4 million annually.

(U) FY 1990 Planned Program:
- (U) Develop cost-effective control technology for emissions

from aircraft painting/de-painting--$6 million annual
savings.

- (U) Develop innovative electroplating processes to eliminate
hazardous wastes generated by current technologies.

- (U) Evaluate ways to reduce hazardous waste generated by
depleted uranium munitions tests--$450,000 annual savings.

(U) FY 1991 Planned Program:
- (U) Develop ways to reduce toxic waste generated by chromium

electroplating of aircraft parts by 80,000 gallons/year.
- (U) Develop metals recycling technology to recover metals

from industrial sludges--eliminates the discharge of toxic
metals by 100% and saves $550,000 per year per Air
Logistics Center in hazardous waste disposal costs.

- (U) Develop in-process system for treating and recycling

electroplating bath solutions--reduce hazardous waste
production from electroplating by 751.

(U) Work Performed By: Project managed by the AF Engineering and
Services Lab, Tyndall AFB FL. The four contractors are EG&C,
Idaho Falls ID; Technology Management Systems Inc., Burlington
MA; ACUREX, Mountain View CA; Martin Marietta, Denver CO.

(U) Rela2ted Activities:
- (U) Program Element (PE) #0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PE#0602206F, Civil Engineering and Environmental Quality.
. (U) PE0603211F, Aerospace Structures.
- (U) PEF0604708F, Other Operational Equipment.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Apnronriation Funds: Not Applicable

(U) International Cooperative Agreements: None.

2. (U) Project 2104. Civil Engineering Technoloay: This project
develops advanced technologies and validates systems to build
air base facilities and utilities that can survive chemical/
biological and conventional weapons attack; construct and repair
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Program Element: 0623 Budget Activity: 2-Advanced Technology
PE Title: Civil & Environmental Technology Development

runways; air mobile structures; perform air base battle damage
assessment and repair; perform crash rescue and suppression of
aircraft and air base post-attack fires; and perform critical
peacetime civil engineering construction, maintenance and
repair.

(U) FY 1989 Accomplishments:
- (U) Automated repair functions of prototype rapid runway repair

excavator to reduce crater repair time by 33%.
- (U) Assessed vulnerability of air base fuel distribution

systems--aided design of survivable fuel system design.

(U) FY 1990 Planned Program:
- (U) Initiate battle damage assessment and repair of air base

facilities--post-attack assessment in minutes instead of
hours.

- (U) Initiate development of anti-penetration layered system to
protect hardened facilities for point penetrating weapons.

- (U) Develop environmentally safe, nontoxic firefighting
agents--reduce stratospheric ozone depletion.

(U) FY 1991 Planned Proaram:
- (U) Rapid repair of air base facilities--air base recovery.
- (U) Identify the response of air base structures to enhanced

blast weapons--leading to design of next-generation hardened
aircraft shelter.

- (U) Develop method to reduce runway bomb crater
upheaval--decrease large crater repair time by 30%.

(U) Work Performed By: Project managed by Air Force Engineering
and Services Lab, Tyndall AFB FL. Top contractors are Applied
Research Associates, Albuquerque NM; New Mexico Engineering
Research Institute, Albuquerque NM; University of North
Carolina, Raleigh NC; ODETICS, Anaheim CA; and EG&G, Idaho
Falls ID.

(U) Related Activities:
- (U) PE#0602102F, Materials.
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602206F, Civil Engineering and Environmental Quality.
- (U) PE#0603231F, Crew Systems and Personnel Protection.
- (U) PE#0603307F, Air Base Operability Advanced Development.
- (U) PE#0604617F, Air Base Operability.
- (U) PE10604703F, Aeromed/Chem Defense Systems Development.
- (U) PE#0604708F Other Operational Equipment.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Anprooriation Funds: Not Applicable.

(U) International Cooverative Afreements: None.
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Program Element: 02 3 Budget Activity: 2-Advanced Technology
PE Title: Civil & Environmental Technoloy Development

3. (U) Project 3037. Noise and Sonic Boom Impact Technolorv: This
project develops an assessment and prediction capability to
evaluate the impact of noise from subsonic and supersonic
aircraft operations. Directed by the National Environmental
Policy Act, environmental impacts for Air Force flying opera-
tions must be assessed. Today this takes two to five years to
complete. Improving this capability is essential to respond to
public concerns in a responsible and timely fashion, prepare
accurate environmental impact statements, and reduce the effects
of aircraft noise. The Air Force is the lead DoD agency for
conducting noise and sonic boom research.

(U) FY 1989 Acconmlishments:
- (U) Refined the sonic boom prediction model for single aircraft

maneuvers to account for nonstandard atmospheric conditions
- (U) Developed methods for evaluating unconventional structures

(adobe dwellings and archaeologic sites) for environmental
impact assessments.

- (U) Developed interim response model for birds of prey and
domestic animals common on low altitude flying routes.

(U) FY 1990 Planned Program:
- (U) Integrate environmental planning methods with noise

information retrieval system to estimate noise impacts.
- (U) Develop predictive models to assess subsonic flight on

humans and animals.
- (U) Develop model to predict ground vibration impact on

structures due to sonic booms.

(U) FY 1991 Planned Program:
- (U) Integrate prediction models of subsonic and supersonic

aircraft noise into an automated retrieval system.
- (U) Validate noise impact prediction models resulting in

accurate impact identification.
- (U) Complete feasibility assessment for prospective

epidemiologic study on human health effects of aircraft
noise--determine human health effects can be addressed.

(U) Work Performed by: Project managed by Human Systems Division,
Brooks AFB TX. Prime contractor is BB&N, Canoga Park CA.

(U) Related Activities:
- (U) PE#0602202F, Human Systems Technology.
- (U) PE#0602203F, Aerospace Propulsion.
- (U) PEf0602206F, Civil Engineering and Environmental Quality.
- (U) No unnecessary duplication of effort within USAF and DoD.

(U) Other Anropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603726F Budget Activity: 42-Advanced
PE Title: Command. Control. Communication and Technology Development

Intelligence Subsystem Integration

A. (U) RESOURCES (S in Thousands)
Proiect

Number & FY 1989 FY 1990 FY 1991 To TotalTteActual Estimate Estimate CompletePrga
2478 Tactical C3 Architecture

150 0* 0* 0* TBD
2810 Cartographic Applications for Tactical and Strategic Systems (CATSS)

1,485 1,255 1,718 Cont TBD
2863 Integrated Photonics

4,172 4,110 5,061 Cont TBD
3192 Tactical Optical Disk System (TODS)

164 2100 2,667 Co
Total 7,971 7,465 9,446 Cont TBD

* Project 2478 transferred to PE 0603617F in FY 1990.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops, demonstrates and
validates C31 technologies in digital cartographic database structures
for mission planning, navigation, targeting weapons delivery; photonics
technology to replace electronic technology in tactical and strategic
systems; digital optical disk storage for operations, intelligence and
reconnaissance information collection and distribution.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 2810. Cartoaranhic Aoplications for Tactical and Strategic
Systems (CATSS): CATSS is the single program to develop,
demonstrate and transition techniques and software to meet all Air
Force weapon system requirements for digital cartographic (terrain
mapping) data for mission planning, navigation, targeting, terrain
analysis, and related intelligence functions. The focus of this
program is standardization of Air Force maintenance/exploitation of
cartographic information. Consolidated development of cartographic
software and databases is highly effective in creating/implementing
DOD standards, ensuring interoperability and compatibility,
eliminating duplication and reducing costs. Project milestones,
demonstrations and technology transitions are directly responsive
to validated requirements of Air Force users and system developers.

(U) FY 1989 Accomplishments:
- (U) Demonstrated cartographic data to support Joint STARS in

identification of ground targets behind enemy lines.
- (U) Transitioned standard digitized data and applications

support to the Air Force special operations forces program.
- (U) Transitioned cartographic software to Tactical Air Forces

to merge cartographic and unit intelligence information.

- (U) Transitioned tc SAC the line-of-sight and terrain profiling
software for vulnerability analysis of Soviet C2 systems.
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Program Element: #0603726F Budget Activity: 42-Adganc0
PE Title: Command. Control. Counication and Technologi Develoyment

Intelligence Subsystea Integration

(U) F 1990 Planned Program:
- (U) Initiate development of software to interface a digital

cartographic database into the SAC intelligence network.
- (U) Transition digital cartographic applications software to

Electronic Security Command and Foreign Technology Division
for analysis of electronic signal intelligence.

- (U) Transition to TAC the software for application of
cartographic data to unit-level flight planning.

(U) FY 1991 Planned Program:
- (U) Demonstrate fully transportable software to generate sensor

and threat displays for intelligence and mission planning.
- (U) Demonstrate expert systems techniques and neural networks to

cartographic database queries, applications, and validation.
- (U) Demonstrate at HIQ SAC the database/software interface for

wide distribution of host node cartographic data to all
analyst agencies on the SAC Intelligence Network.

- (U) Transition to SAC and TAC the cartographic software for DOD
standardized image display for intelligence analysis.

(U) Work Performed B!: Project managed by RADC, Griffiss AFB. NY.
The thr"e contractors are PAR Technology, New Hartford, NY;
Grumman Data System, Woodbury. NY; Digicomp Research, Ithaca, NY.

(U) Related Activities:
- (U) FE 0602702F, C3
- (U) PE 0603260F, Intelligence Advanced Development.
- (U) There is no umcessary duplication in the Air Force or DOD.

(U) Other Aunronriation Funds: Not Applicable.

(U) International Cooperative Asements: None.

2. (U) Project 2863. Ineirated Photonics: Current electronic systems are
susceptible to electromagnetic interference, electromagnetic pulse
and radio frequency interference. Size constraints, speed and
reliability also limit traditional electronic systems. Photonics
based systems, that process information in the form of light
(photonics) signals, will provide major improvements in tactical
and strategic C31 systems by providing small size, high performance,
high capacity, survivable alternatives to electronic based systems.
This program develops and validates advanced hardware technology in
optical signal processing, adaptive processing, optical control of
phased arrays, integrated electro-optic networks, optical
transmission, and nonlinear optical processing.

(U) FY 1989 Accmlislmns:
- (U) Fabricated and tested a high speed laser transceiver for

ground and space environments doubling bandwidth for analog
and increasing digital data rates by forty times.
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Program Element: 40603726F Budget Activity: LiAdac
PE Title: Command. Control. Communication and Technology Develonment

Intelligence Subsystem Integration

- (U) Designed and fabricated an analog fiber optic link for
distortion-free communication transmission from 2 to 500MHz.

- (U) Demonstrated high-density optical interconnects between
device circuitboards using optical holography to increase
signal speed, reduce signal loss and reduce electromagnetic
emissions for radar and communications signal processors.

- (U) Demonstrated intrusion-detection for optical cables allowing
secure communications without encryption devices.

(U) FY 1990 Planned Program:
- (U) Develop intrusion-detection optical communication systems for

multiplexed signal cables and for network security.
- (U) Design and develop a coherent optical transmission system

to replace microwave waveguide, increasing distances
between transmitter and antenna, while operating with
wider bandwidth and higher frequencies.

- (U) Develop an optical signal processor and optical time/phase
shift network for radar and communications phased arrays.

- (U) Initiate development of all-optical repeater, multiplexer,
and frequency synthesizer to increase speed and capacity of
communications and surveillance systems, and allow automatic
signal identification in signal intelligence.

(U) FY 1991 Planned Program:
- (U) Fabricate an optical processor for beam steering in phased

array antennas to improve surveillance radar performance.
- (U) Design a tactical, ultibeam, phased array radar based

upon optical processing and memory components.
- (U) Demonstrate an optical signal processor and optical

time/phase shift network for improved performance, efficiency
and antijam of radar and communications phased arrays.

- (U) Develop a photonic signal processor for automatic signal
identification in signal intelligence collection.

- (U) Design a one trillion operations-per-second optical signal
processor to prove the ultra-high speed necessary for combat
identification of ground and airborne targets with
multispectral surveillance systems.

(U) Work Performed By: Project managed by RADC, Criffiss APB, NY.
Contractors are Hughes, Fullerton, CA; Westinghouse, Baltimore,
MD; Martin Marietta, Denver, CO; TRW, Redendo Beach, CA.

(U) Related Activities:
- (U) PE 0602702F, C3
- (U) PE 0602728F, Advanced Computer Technology
- (U) There is no unnecessary duplication in the Air Force. or DOD.

(U) Other Anronriation Funds: Not Applicable.

(U) International Cooperative Areements: None.
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Program Element: 40503726 Budget Activity: 42-Advanced
PE Title: Command. Control, Communication and Technology Development

Intelligence Subsystem Integration

3. (U) Protect 3192. Tactical Optical Disk Systems (TODS):
Present C31 systems do not have data storage capacity and performance
required for advanced operations and near-real-time sensor inputs.
Optical disk storage systems offer the high capacity and high speed
input/output needed. Commercial optical storage systems cannot
operate in the military environment and meet the required throughput
for storage capabilities. This project develops TODS, a family of
high capacity, reliable, erasable data storage systems for severe
operational environments. TODS includes a single 5.25-inch optical
disk recorder/player, a single 14-inch optical disk recorder/player
and a ten-disk automated jukebox. The 5.25-inch TODS is for fighter
aircraft for airborne access to mission-oriented data and the digital
terrain system. The 14-inch TODS is for on-board sensor data storage
in electronic surveillance aircraft. The jukebox will provide mass
storage at intelligence centers, TR-l ground stations, SAC deployable
C2 centers and SAC Headquarters Emergency Relocation Team.

(U) FY 1989 Accomolishments:
- (U) Fabricated a functional model 5.25-inch TODS to demonstrate

record, playback and erase. Tested it in an F-16 aircraft to
prove reliable operation in high performance flight.

- (U) Began development of the 14-inch TODS for high capacity data
collection and retrieval for airborne sensor data storage.

(U) FY 1990 Planned Program:
- (U) Transition the 5.25-inch TODS to full scale development and

integration into the F-16 aircraft.
- (U) Demonstrate critical components for read/write/erase

capability for the 14-inch optical disk system.
- (U) Demonstrate TODS effectiveness in flight planning and control

for close air support during the AFTI/F-16 demonstration.

(U) FY 1991 Planned Program:
- (U) Design the optical disk jukebox for forty-times increase in

storage capacity-limit for SAC intelligence centers.
- (U) Demonstrate end-to-end system operation for the 14-inch TODS

to double capacity-limit of digital storage.
- (U) Design 14-inch TODS advanced development model for improved

recording speed and capacity for airborne signal intelligence.

(U) Work Performed By: Project managed by RADC. Griffiss AFB. NY.
The two contractors are Sundstrand, Remond, VA and GE, Camden, NJ.

(U) Related Activities:
- (U) PE 0602702F, C3.
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Aonronriation Funds: Not Applicable.

(U) International Cooerative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0603728F Budget Activity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

A. (U) RESOURCES ($ In Thousands)
ProJect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2527 Software Life Cycle Tools

1,454 2,005 3,151 Cont TBD
2529 Computer Architecture Applications

557 0 0 Cont TBD
2530 Distributed Systems Reliability and Survivability

2,A12 3,124 2,900 Cont TBD
2532 Knowledge-Based Systems

2,556 2.478 3,022 Cont TBD
Total 6,979 7,607 9,073 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program develops and demonstrates technologies that control cost,
reduce risk, and increase efficiency and effectiveness of software and
computers required in combat systems (mission critical). This program
develops distributed processing technology for improved weapon system
capability, fault tolerance, reliability and survivability. It also
focuses on applying Artificial Intelligence (AI) technology to software
development and selected Air Force system applications.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN F! 1921

1. (U) Project 2527, Software Life Cycle Tools: The increased use of
digital computers has raised the cost of software exponentially.
Current software generation capabilities are insufficient to
develop and maintain the software required in projected military
weapon systems. This project develops, demonstrates, evaluates,
and transitions new software engineering technology that reduces
cost, increases programmer productivity, and Improves the quality
of Air Force Mission Critical Software Systems in all phases of the
software's life cycle. The project develops software/system life
cycle environments by incorporating commercial off-the-shelf and
advanced prototype tools. These environments offer software
quality measurement and assessment, requirements engineering for
reducing system errors, and innovative software engineering
technology for high performance computers.

(U) FY 1989 Accomplishments:
- (U) Demonstrated an Ada Test and Verification System which

allows programmers to detect errors In Ada code and verify
the execution coverage of test data.

- (U) Demonstrated Software Life Cycle Support Environment
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Program Element: 10603728F Budget Activity: #2-Advanced Technology DevelopmentPE Title: Advanced Computer Technology

(SLCSE), a framework for integrating commercial and
government developed support tools which assist in
producing and maintaining weapon system software.

- (U) Initiated development of a Requirements Engineering
Environment (BEE) for system/software prototyping and the
production of high quality, error free specifications to
improve productivity by a factor of 2.

(U) F! 1990 Planned Program:
- (U) Develop a software quality specification, measurement, and

assessment capability for validating the software quality
requirements of Air Force programs. Improve the software
development process and merge software quality assessment
with Total Quality Management process improvements.

- (U) Develop a Project Management System for SLCSE to enable Air
Force developers and support activities to effectively
manage software acquisition and maintenance.

- (U) Evaluate and identify knowledge-based enhancements to the
SLCSE toolset, database, and user interface to provide
tailored capabilities for specific user needs.

(U) F! 1991 Planned Program:
- (U) Initiate development of an automated C3I scenario

generation capability for the BEE to reduce the time
required to prototype mission specific applications.

- (U) Integrate the REE Into the SLCSE to enable system/software
prototyping and the production of high quality, error free
specifications.

- (U) Implement automatic software quality data collection and
analysis for determining optimum metrics for managing
software deveopments.

- (U) Initiate program to develop capabilities for automatic
production of software code from high level application
oriented specifications.

(U) Work Performed BY: Rome Air Development Center manages this
program. Primary contractors are: General Research
Corporation, Santa Barbara, CA; Software Productivity Sol,
Melbourne, FL; Martin Marietta, Denver, CO; Harris Corporation,
Melbourne, FL; IITRI, Lanham, MD.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communications (C3).
- (M) PE #06037561, DoD Consolidated Software Initiative.
- (U) PC #060740F, Computer Resources Management.
- (U) PE #070lf2F, 9mbedded Support Improvement.
- (U) There is no unnecessary duplication of effort within the

Air Force or the DoD.

(U) Other Approoriation Funds: Not Applicable.
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Program Element: #0603728F Budget Activity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

(U) International Cooperative Agreements: Pending Data Exchange
Agreement with Australia on Software for Embedded Systems.

2. (U) Project 2529 - Computer Architecture Applications: Today's weapon
systems performance relies on the integration of multiple
dissimilar computers into an warchitecture, to achieve
overall/distributed system performance, fault tolerance and
reliability. Due to higher priority requirements In other Air
Force programs, this project was zero-funded in FY 90 and FY 91.

3. (U) ProJect 2530 - Distributed Systems Reliability and Survivability:
Survivability is critical to strategic, tactical, and space command
and control systems. Providing processing and communication
reconfiguration capabilities for physically dispersed and mobile
command centers are key elements to increasing command and control
(C2) survivability. This project develops data processing and
Distributed Operating System (DOS) technologies to provide
interoperability among dispersed command centers (fixed, airborne
and mobile), thus allowing commanders immediate access to
information at any location.

U FY 1989 Accomplisahents:
- (U) Developed prototype multi-host DOS which responds in

milliseconds.
- (U) Developed a survivable, distributed computing system to

support replanning the Single Integrated Operation Plan
(SLOP), the single, multi-service plan for utilizing
strategic assets.

(U) FY 1990 Planned Program:
- (U) Demonstrate the interconnection between multiple command

center locations to provide coordinated battle management
data.

- (U) Demonstrate a distributed architecture Incorporating
sequential and parallel processing for high performance
strategic Command, Control, Coimunication and Intelligence
(C3I) computing.

(M) FY 1991 Planned Program:
- (U) Develop a C31 DOS network with Increased data transmission

and processing speeds reducing the planning of mission
assets from days to hours.

- (U) Develop a distributed database system that can be
physically dispersed for survivability.

- (U) Deonstrate multiprocessor DOS which responds in
microseconds with automated fault recovery.

(U) York Performed BY: Rome Air Development Center manages this
program. Primary contractors are: Bolt Berenak and Neumann,
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Program Element: #0603728F Budget Activity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

Cambridge, MA; Honeywell, Minneapolis, MN; Carnegie Mellon
University, Pittsburg, PA; General Electric, Valley Forge, PA;
SRI International, Menlo Park, CA; Xerox Corp, Falls Church,
VA; McDonnell Douglas, Huntington Beach, CA.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communication.
- (U) PE 10603T56E, DoD Consolidated Software Initiative.
- (U) PE #060740F, Computer Resources Management.
- (U) PE #0701112F, Embedded Support Improvement.
- (U) There Is no unnecessary duplication of effort within the

Air Force or the DoD.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

J. (U) ProJect 2532 - Knowledge-Based Systems: Knowledge-based computer
systems provide the capability to automatically solve rea-oning
problems which would otherwise require a huiin expert. This
project develops computer systems which automate the problem
solving process associated with human thought. It demonstrates and
validates increased cost-effectiveness in such diverse applications
as weapon system maintenance, logistics planning, tactical and
strategic decision support systems, resource allocations, situation
assessment and intelligence analyses.

(U) FY 1989 Accomplishments:
- (U) Developed a prototype SlOP planning tool to be hosted on

survivable distributed computing system demonstrated in
Project 2530.

- (U) Began Integration of several Knowledge-Based Software
Assistant (UBSA) modules, Including the Project Management
Assistant and Requirements Assistant, Into a partial life
cycle support system to help automate portions of the
software development process.

- (U) Demonstrated a tool capable of understanding the semantics
of real world software requirements specification.

(U) F! 1990 Planned Progrm:
- (U) Demonstrate semantic tool for requirements specification.
- (U) Develop a portable mission planning system to quickly

allocate mission resources anywhere, anytime.
- (U) Use the integrated modules to demonstrate the KBSA concept.

(U) F! 1991 Planned Program:
- (U) Demonstrate large-scale Al system technology for Air-Land

tactical battle management.
- (U) Develop a knowledge-based module which aids the designer In

translating user's requirements directly into software
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Program Element: #0603728F Budget ActJvity: #2-Advanced Technology Development
PE Title: Advanced Computer Technology

specifications.
- (U) Integrate enhanced software development modules into the

KBSA system to expand its capabilities, thus enabling
coverage of the entire software life cycle.

- (U) Develop a laboratory testbed to serve as a vehicle for
design, integration, and evaluation of large scale
knowledge-based systems.

(U) Work Ferformed By: Rome Air Development Center manages this
program. Primary contractors are: Kestrel Development Corp.,
Palo Alto, CA; Advanced Decision Systems, Mountain View, CA;
SAIC, San Diego, CA; Syracuse University, Syracuse, NY; BBN
Laboratories, Inc, Cambridge, MA.

(U) Related Activities:
- (U) PE #0602702F, Command, Control and Communication (C3).
- (U) PE #0602702E, Strategic Computing Program.
- (U) PE #0603756E, DoD Consolidated Software Initiative.
- (U) PE #0604740F, Computer Resources Management.
- (U) PE #0701112F, Embedded Support Improvement.
- (U) There is no unnecessary duplication of effort within the

Air Force or the DoD.

(U) Other Appropriation Funds. Not Applicable.

(U) International Cooperative Agreements: Pending Data Exchange
Agreement with Australia on Software for Embedded Systems.
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PY 1991 RDT&E EECIPTIVE SUMARY

Prora-m Elemnt: #060374 Budget Activity: #4 - Tactical
PE Title: Ombat Identificati

A. (U) FRCES (S in Thousands)
Proi
Number F 1989 FY 1990 FY 1991 To Total

2597 Nc e-avIdentificatio Subystes
1631 1559 1626 Oat TED

3765 Joint-Servioe Noncooperative ID Teciniques300 400 400 t TD
Total 1920 1959 2026 Ooit TBD

B. (U SUI F = MCti OF MMU: Tkiis program element deve1os,
d&strates, and transitis, promising, now - ",xnerative target
recognitin (NCIR) tecihlogies to provide high confiden, long-range,
all-weather, jam-resistant, identification of aixarne targets in all

ccirat ~wxie Ts. hese efforts aedrce nadpoiigbtdirect ) -a indiec C
"aCM capabilit1es, and will be7coordinatd_,with the other

services for joint develqpment and applications.

C. (U) CTIFICATION F PM = IMRS 'AN S10.0 MTTL.CW IN 1991

1. ( j Project 2597. Noncocoerative Identificaticn u:
Engineering develcpment, demonstration, and transition of advanced
HaI ted lues/tndinologies for ozrent/fu ue USAF platforms,

Many of these'effarts are jointly funded.

(U) FY 1989 Ac isments.
- (U) Owntinued the NCm technology investigations and -.zntraticos

begun in FY 88 for tactical combat identificaticn.
- (U) Initiated the develqq~nt and tri-service coorOinatin of the

Tri-Service ombat Identification Master Plan.
- (U) Deveped proposed Air Force NIM irwesbunt strategy.

(U) FY 1990 Plamed Prooram:
- (U) O fplete the above NCTR technology dnxtraticns and select

the - isat promaising tectaniques; for further develcument-
- (U) Id mntify and develop plans for a- leratirg transition of

promising NCM technologies to enter full scale development.
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Pro mEle t: #0603742 Buget Activity: #4 - Tactical Prvqai

-E Title: (mbat I tifc

at a een Flag/Red Flag Exercise.
- (U) Complete and publish the Tri-Service Combat Identification

Master Plan.
- (U) Initiate NCM military utility simzlatior/analysis effort at

the Theater Air Command and Control Simulation Facility.
- (U) Initiate an armual NCIR User's Review.

(U) FY 1991 Planmed Prooram:
- (U) otinue efforts to accelerate the transition of pramisinq NCIR

tedmiques to specific weapon platform.
- (U) Continue ammal updates of the Tri-Service Cbat

Identificatian Master Plan.
- (U) Om*xim NCIR military utility similatia/analysis effort at

the Theater Air Command and Control Simulation Facility.r
- (U) Initiate feasibility study for collectina and recording,

- (I)) Initiate a studly for i stit 4z L
(U) Work F orfOrmed Managed by the Air Form Wrigt Reer a

Development Center/Avionics Labatory, Wright-Patterson AFB, CH;
and by Rome Air Development Center, Griffiss AFB, NY. Contractors
include: Scoe Electronics, Reston, VA; Boeirg, Seattle, WA;- Aircraft, Ins Angeles, C; Narthrq a rp, Im Angeles, CA;
WestiuVuse Electronics, Baltimore, M; Veda Incorporated, Daytm,
C1; Raytheon, Bedford, M.

(U) Related Activities:
- (U) RE #0604725F, Combat Idetification Systes.
- (U) FE #0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) FE #0603267N, NATO uture Identification Systems.
- (U) FE #0603515N, dvaned Identification Tediques.
- (U) FE #0603706A, Icentification Frierd or Foe (IFF) Develqpnets.
- (U) There is no umneessary duplication of effort within the Air

Farce or the Dpartment of Defense.
(U) Other AmEration Funds: Not Applicable.

(U) International Clooratime Arments: None.

2. (U) Project 3765. Joint-Service Nncoogerative ID Tehmnolories: Fnds
the Air Faroe sheam to port the Tri-Service Target
Idntification Program (WI-TJP).

(U) FY 19J9 Accamlbments:
- (U) Funds the USAF share of the Tri-service targetc.

- (U) Invetigate mtods to tan targe':
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Program Elam, : #0603742 Budget Activity: #4 - Tactical Prcxn-e
PE Title: Cmaot Identi

(U) FY 1990 Planned Prrm:
- (U) ties the USAF share of the Tri-serviceI

-(1j) Investigate methods to dtain tart et

(U) FY 1991 Planned Pro : a-
- (U) OmtiLmes su port for the -ri-sm-viceL._

(U) Work Performed By:
- (U) The U.S. Navy is the lead service for the 7I7IP.
- (U) USAF .us incltide the Air Fbro Wright Research and Develcpaient

Center/Avionics Laboratory, Wright-Patterson AFB, CH; and Rme
Air Develcmnt Center, Griffiss AFB, NY.

(U) Related Activities:
- (U) PE #0604725F, Caubat Identification System.
- (U) PE !0603203F, Advanced Avionics for Aerospace Vehicles.
- (U) PE #0603515N, Advanced Identification Techniques.
- (U) There is no umcessary duplication of effort within the Air

Force or the Departmnt of Defense.

(U) Other Ation Funds: Not Applicable.

(U) Internationa Cooperaiv Amrements: - None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 40603789 Budget Activity: 42-Aj
PE Title: C3I Technolo9v Development Technology Development

A. (U) RESOURCES (S in Thousands)
Protect

Number FY 1989 FY 1990 FY 1991 To Total
Tlect Estimate Estimate mlete
Various PE's* 5,397 0 0 0 TBD
2333 Surveillance Radar Technology

3,101 2,750 2,930 Cont TBD
2335 Survivable Communications Technology

4,049 1,770 2,575 Cont TBD
3433 Advanced Communications Techniques (LASERCOM)

Total 18,547 8,527 9,628 Cont TBD

* Projects 2314, 2317, 2321 and 3804 transferred to PE 0603617 in FY 1990.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This advanced technology development
program demonstrates and validates ground, air and space based command,
control and communications (C3) technology required to maintain USAF
capabilities in a sophisticated, high threat and intense jamming
environment. This program also develops advanced technology to provide
tactical battle managers uninterrupted and reliable C3. Advanced space
laser communications techniques that provide secure anti-jam (A/J) and
low probability of intercept (LPI) capabilities are being developed.
Projects 2747, Advanced Communication and Network Techniques and 2748,
Advanced High Frequency Technology were consolidated into project 2335.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 2333. Surveillance Radar Technolo v: Current Air Force
tactical surveillance systems (E3, TPS-43, TPS-75) are limited in
their ability to counter the low observable target in today's
electronic warfare environment. Surveillance radars must be able
to restore surveillance capabilities in jammed radar sectors, track
multiple and maneuvering targets, detect low observable/stealth
targets, detect high mach missiles, detect helicopters, and provide
positive identification of targets, while minimizing the radar's
vulnerability to attack. This project develops and demonstrates
advanced antenna nulling, adaptive electronic countercountermeasure
(ECCM) processing, conformal array and passive radar surveillance
technologies. This project will develop the technologies needed to
design a conformal array radar antenna into the skin of an
aircraft. It will validate the "SMART SKINS" concept which will
integrate multi-band array antennas, sensors, monolithic circuits
and controls into the external surface of aircraft and missiles.

(U) FY 1989 Accomnlishments:
(U) Conformal Array Radar Technology (CART) component design

continued for the T/R modules, beamformers and patch
radiators along with testing of breadboard versions.
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Program Element: 40603789 Budget Activity: #2-Aanced
PE Title: C31 Technology Development Technology Development

- (U) Data acquisition continued for advanced radar mainbeam ECCM
techniques. Flight tests were conducted and nulls
generated on moving Jammers.

(U) FY 1990 Planned Program:
- (U) Complete off-line analysis and testing of advanced radar

mainbeam nulling techniques to determine the achievable
jamming cancellation levels.

- (U) Initiate on-line testing of advanced radar antenna nulling
to validate off-line testing and perform real-time
demonstrations.

- (U) Finalize the CART design and fabricate the antenna and RF
front end for the technology demonstration model.

(U) FY 1991 Planned PrograI:
- (U) Complete the fabrication of the CART demonstrator and begin

preliminary ground testing and analysis.
- (U) Initiate the development of smart jammer countermeasures

techniques to counter jammers that are designed to confuse
and overload a radar's processors or mask targets with
other than noise jamming techniques.

(U) Work Performed By: RADC, Griffiss AFB, NY manages this program.
The two contractors are CE, Utica, NY and SENSIS, Manlius, NY.

(U) Related Activities:
- (U) PE 0602204F, Avionics for Aerospace Vehicles.
- (U) PE 0602702F, Comand, Control and Communications.
- (U) PE 0603617F, C3 Applications.
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Anorooriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

2. (U) Project 2335. Survivable Communications Technologv: Dynamic,
extremely hostile battlefield environments require a near
instantaneous transmission of vast amounts of command, control,
communications and intelligence (C31) information for rapid, real-
time decisions. Secure, survivable communications are fundamental
to that task, yet current communications systems have significant
survivability shortfalls in the areas of AT, LPI, low probability
of exploitation (LPE), hardening and interoperability. This
project advances and demonstrates increased anti-jam and security
of communications transmissions and *intelligent networking"
technologies to insure connectivity and integrity of message
security. Technology developments are pursued to meet increasing
survivability requirements through the integration of advanced
LPI/AJ/smart signal processing technologiek
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Program Element: #0603789F Budget Activity: uidanie
PE Title: C31 Technology Development TechnologX Develogment

into communications radios and survivable multi-media
communications among distributed C2, sensor, and intelligence
facilities through local and wide area networks.

(U) FY 1989 Accomnlishments:
- (U) The Jam Resistant Communications (JARECO) Terminals were

completed and tested for AJ/LPI enhancements to JTIDS.
- (U) Implemented packet switching nodes, the foundation to

critical demonstrations for survivable (robust) protocols.
- (U) Completed the system design for the digital error injectors

which will produce realistic, stressed tactical C2
simulated environment.

- (U) Completed high frequency (HF) modem testing demonstrating
compatability with ARC-190 radio and automatic
communications processor.

- (U) Initiated HF communications improvements for the Tactical
Air Control System (TACS).

(U) FY 1990 Planned Program
- (U) Complete evaluation of the JARECO Terminals.
- (U) Complete media resource controller technology development.
- (U) Initiate tactical AJ signal processor development.
- (U) Continue HF modem antijam tests with the ARC-190 radio.

(U) FY 1991 Planned Proeran:
- (U) Complete development of the VHSIC speech enhancement unit

and inzegrate into JARECO inceasing the radio's range.
- (U) Complete detailed hardware design and waveform optimization

for acoustic charge transport (ACT) AJ/LPI transceiver.
- (U) Transition communication's multi-media resource controller

(MRC) to follow-on tactical C31 application programs.
- (U) Complete advanced multi-media information distribution

system (ANIDS)/enhanced multi-network gateway for use in
tactical systems.

(U) Work Performed By: RADC, Griffiss AFB, NY manages this program.
The three contractors are Litton, College Park, ND; Hughes
Aircraft, Los Angeles, CA; and Gould, Glen Burnie, MD

(U) Related Activities:
- (U) PE 0602702F, Command, Control and Communications.
-(U) PE 0603617F, C3 Applications
- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Aronriation Funds: Not Applicable.

(U) International Cooperative Agreements: None.

3. (U) Protect 3433. Advanced Communications Techniques (IASERCOM): The
Air Force needs long range, very high data rate satellite
communications links. Current radio frequency technology cannot
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Program Element: 40603789F Budget Activity: #2-Advanced
PE Title: C31 Technolofv Development Technology Develonment

meet the requirement in a fully practical way due to large

antennas, high weight and power consumption, high cost and poor

link reliability under stressed conditions. This project develops

abrassboard "heterodyne" laser communications system that works

like a common FM radio and is more efficient than current pulsed

"Morse code" type systems. The system will ground demonstrate an

inter-satellite data networking capability that can improve

real-time global connectivity, reduce dependence on ground relay

sites, increase coverage time for low orbit satellites, and enhance
survivability through shared redundancy. Demonstrations will

reduce the cost and technical risk of follow-on satellite packages.

Technology extensions will yield more economical systems.

(U) FY 1989 Accomplishments:
. (U) Awarded subcontracts for mechanical and electrical

components and begin brassboard fabrication.
- (U) Tested transmitter and diagnostic subsystems to flight

qualification levels.
- (U) Integrated receiver and demodulator and measured signal

acquisition and tracking performance.
- (U) Demonstrated high power (310 mW) semiconductor optical

transmitter, a small fiber optics based bench, and

ultra-high data rate (1 Gbps) experimental link.

(U) FY 1990 Planned Program:
- (U) Continue fabrication of brassboard subsystems and subject

them to qualification tests as they become available.

- (U) Develop higher power transmitters, wideband detectors, and

fiber optic subsystems for ultra-high speed systems.

(U) FY 1991 Planned Prorram:
- (U) Begin brassboard integration and system level testing.
- (U) Construct flight qualifiable ultra-high speed subsystems

for a full send/receive system weighing less than 100 lbs
using a 1 U transmitter and lightweight, modular, easy to
integrate fiber optic components.

(U) Worked Performed By: Air Force Space Technology Center, Kirtland

AnE, N; MIT-Lincoln Laboratory, Hanscom AnE, MA; Perkin-Elmer,

Garden Grove CA; Electrofusion, Fremont, CA.

(U) Related Activities:
- (U) Program Element #0303110F, Defense Sat Comm Sys (DSCS).
- (U) Program Element #0303605F, Advanced Radiation Technology.

- (U) Program Element #0603250F, Lincoln Laboratory.

- (U) Program Element #0603401F, Advanced Spacecraft Technology.

- (U) There is no unnecessary duplication in the Air Force or DOD.

(U) Other Aoironriation Funds: Not Applicable.

(U) International Coooerative Agreements: None.
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BY 1991 RDME DIPI E SJMW

Program Element: #0604201F Budget Activity: #4-Tactic
PE Title: Aircraft Avionics EquipmIwt Developmet Eroarnms

A. (U) REXURM (S in Thousands)

Number B FY 1989 BY 1990 BY 1991 To TotalTitl Ac s Estimate d~

2257 Standard AviCnics/Joint Services Review QmMittee (JC) Initiatives
6,055 3,041 4,626 Cont TBD

XXX1 Qmpass/Attitude & Heading Reference System (CIAHRS)
0 1,000 2,000 Cont TBD

2258 Standard Inertial Navigation Unit (INU)
2,630 1,000 1,369 Cit TBD

2297 Embedded Couiter Software Standardization

1,068 1,520 2,100 0ont TBD

2560 JOVIAL Language Control Facility (LaF)
430 400 400 0ont TBD

2658 Avionics Architecture Implementation and Support (AAIS)
524 250 300 0ont TBD

3264 Standard Flight Data Recorder (SFM)
994 5,946 2.50

Total 20,651 13,157 13,295 Cont TBD

B. (U) BRIEF DSrMIPTION E EMET: This program element explores and
develops standard avionics architectures and equipment which will
reduce acquisition and support costs, increase weapon systen per-
formance and availability, and foster tecnology evolution and
insertion for operational force inprovewits. Reliability and Main-
tainability (R&M) play a major role in the identification of specific
devlopment efforts within this element as evidenced by the evolution
of the Standard Inertial Navigation Unit, the Standard Central Air
Data Computer, the Standard Flight Data Recorder and the Compass/-
Attitude & Heading Reference System. Joint avionics development
efforts are pursued through participation in and support of the Joint
Service Review Committee (JSC). Current JSFC initiatives include
the Standard Flight Data Recorder, COmpass/Attitude & Heading Ref-
erence Systen and Solid State Earcmetric Altimeter programs. Devel-
opent, enhancement and mainteance of MIL-STD-1750/1815 embedded
computer software support tools are also supported. Ongoing support
activities such as the JOIAL Language Control Facility and the
Avionics Architecture Implemetation and Support program to ensure
credible standardization programs are also maintained.
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Program Element: #060420 Budget Activity: #4-Tjct
PE Title: Aircraft Avionics _HaulUnt Develprgrams

C. (U) JUIEI IC'EMIO Ff n L ESS 71HAN S10.0 MTrIICN IN FY 1991:

1. (U) Proect 2257. Standard Avionics and Joint Services Review Comittee
(JSF) Initiatives:
Project identifies/develops candidate systems for standardization
in Air Force; through JSRC, identifies/develops candidate systems
for joint services standardization; maintains and updates the Air
Force Avionics Roadmap and Avionics database.

(U) FY 1989 Aczmpl I1At:
- (U) Develop, maintain avionics data base.
- (U) Develop, publish anmal Avionics Roadmap.
- (U) Continue modular Avionics System Architecture (MASA)

Program.
- (U) Develop, enhance and maintain Standardization Evaluation

Program (STEP) life cycle cost model.
- (U) Initiate Standard Oompass/Attitude & 1eading Reference

System (C/AFM) Program; transition to program office.
- (U) Initiate Single Point Keying (SPK) feasibility study.
- (U) Oontinue support of JSR initiatives.

(U) Ft 1990 Planned Eroqn:
- (U) Oontimue providing front-end activity needed to determine

feasibility of standardizing selected avionics systems/
subsystems identified throuigh Air Porce and Joint Service
avionics planning process.

- (U) Continue support of JS[E initiatives.
- (U) Continue MASA Line Replaceable Module (LFM) FSD definition
- (U) Cmriuct IRM major retrofit study.
- (U) Evaluate the standardization potential for SPK.
- (U) Initiate Solid State Barometric Altimeter Program.
- (U) Maintain/update Air Force Avionics Roadmap.
- (U) Evaluate potential development of a family of standard

pmer aples.
- (U) Omplete deeopment of SW acmuisition front-end.

(U) iF 1991 Planned Progra:
- (u) continue providing the frant-end activity needed to

determine feasibility of standardizing selected avionics
systemr/subsystems identified through Air Force and Joint
Service avionics plaming processes.

- (U) cntinue au:port of JC initiatives.
- (U) Finalize evaluation on HASA/URH investigation and major

retrofit sbxly.
- (U) Continue development of Single Point Keying standard(s).
- (U) Initiate develpet of poer stily standards.
- (U) mintain/update AF Avionics Roadmap and avionics database.
- (U) Omtinue developmmt of Solid State Barometric Altimeter

Program
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Program Element: #060420 Budget Activity: #4-_acti
PE Title: Aircraft Avionics _EkuipuWnt vo tr am

- (U) Implement/test Aviaics Life Cycle Cost Estimating System
(A=) (Merger STEP with Avionics Acquisition Oost
Estinating System (AmnES)).

(U) Work Performd By: Air Force Systems Ommand provides program
itnage=Wit through SArsatti yt Division, Wright-
Patterson APB, OR. Major contracts with Draper Labs,
Cambridge, 1., ARIlC Research Oorp, Annapolis, MD, TASC,
Fairborn, CH, and Atlantic Research Corp, Fariborn, CH.

(U) Related Activities:
- (U) PE #0603109F, IN] /ICNIA.
- (U) RE #0603253F, Advanced Avionics Integration.
- (U) PE #0604609F, RAH1IP
- (U) PE #0708026F, PRAM
- (U) PE #64203N (US Navy).
- (U) PE #64201A (IS Army).
- (U) There is no unecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other ArUriarti n: Not Applicable.

(U) International 2 ve hQrM~ng: Not Applicable.

2. (U) Project xM0I. o_ nass/Attitude & Heading Referenc Systan IC/AmC S :
Develops fncticnal replaciunt systems for existing N-i, J-4, C-12
and mA-I compass system and the A/A24G-1A, A/A24G-SA, A/A24G-39
and ASN-75 AMS in use n various Air Force and Navy aircraft.

(U) Fy 1989 AcQuMlishnente: Not Applicable; project formally
establised in FY 1990.

(U) F 1990 Planned :
- (u) Prepare/cxzplete CA#fS baseline docamlet, specification,

acquisition plan and draft Request for Proposal (RFP).
- (U) Release draft RP for industry review.
- (u) update final RP and release.
- (U) Initiate interface control documentatiun.

(U) F! 1991 Planned Pro n:
- (U) Award CIWS development contract
- (u) initiate developiwt test an evaluatiom.
- (U) Design ad dwelop prototype for mapon system integration

and Initial flight testing.
- (U) Evaluate ---- and initial design for psculiar

04PPort equipment.

(U) Work Prfoxmed By: Air Force System O2TaM provides program
nmoagnent through Aerainatical System Division, Wright-
Patterson AEB, OH. ootact award expected in F! 1991.
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Progran Element: #0604201F Bxuget Activity: #4-Tacti
PE Title: Aircraft Avionics _Ruigmt Develo nt ams

(U) Related Activities: Not Applicable. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other ApporiatinF Not Applicable.

(U) International Mooperative Amrements: Not Applicable.

3. (U) Proect 2258. Standard Inertial Navigation Unit (INUI:
Develops Air Force standard form, fit, function (F3) medium
accuracy (O.8mn/hr) INUs for A-7, C-130, F/RF-4, F-15, F/EF-111,
KI-53J and Army OV-1, and precision accuracy (0.2n/hr) INUs for
WC-130, AC-130 and Joint STARS; applying ring laser gyro (RL)
tedology for Air Force standard F3 medium accuracy INU.

(U) FY 1989 Ag iIsmnts:
- (U) ompleted F-15 REG 11 qualification testing.
- (U) Revised mndium/precisin accuracy INU specifications.
- (U) Initiated INU logistics depot support activity.
- (U) Began work on program management responsibility transfer
(MT).

(U) FY 1990 Planned Pror_:
- (U) nitite 1U logistics depot support capability.
- (U) Initiate D1 RT and identify residual tasks.

(U) FY 1991 Planned Prora:
- (U) otinue to establish IN1 logistics depot supportcapabilty.
- (U) ontiwe fR4T residual tasks.

(U) Work Performed By: Air Force Systems Command provides program
nuflagmiwnt through Aeronatical Systems Division, Wright-

Patterson AB, C. Major contracts are with Honeyweli,
Clearwater FL, and Litton, Woodland Hills, CA (medium accuracy
RLG I); Kearfott, Little Falls, NJ (precision accuracy IN3).

(U) Re,.1.ted ctvti

- (U) PE #0603109F, INDC/ICNIA.
- (U) FE #0603253F, Avanced Avionics Integration.
- (U) RE #0602204F, Aerospace Avionics
- (U) There is no unnessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other w iai.-n ] : Not Applicable.

(U) Int.ematiga .rveU Agrmmnts: Not Applicable.
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Program Element: #0604201 Budget Activity: H-lact
PE Title: Aircraft Avionics _Eipet Developnt

4. (U) Project 2297. Embedded Ompjtr Software Standardization:
Maintains Embedded O0,Vater Standardization Program Office;
develops support software to penmit implementation of
standardization efforts such as MEt-STD-1815 (Ada Prograning
Language) and ME-ST-1750A, (Air Force Standard 16 Bit Ilnstruction
Set Architecture Ompter).

(U) FY 1989 Acw9mp_ ts:
- (U) Ompleted development of basic Ada/1750A production quality

compilation systm.
- (U) Completed studies to detemmine perfornmnce requirements for

a multi-computer slmulation/dehigging systen for advanced,
modular avionics system software developmt programs.

- (U) Completed study to assist policy makers in determining next
generation avionics computer standardization policies.

(U) FY 1990 Planned Prora:
- (U) omplete work on Ada/1750A production quality coapiler to

permit use of 1750A expanded mnmory option.
- (U) Initiate addition of syibolic debugger capability to
Ada/1750A production quality coapiler.

- (U) onduct studies to determine necessary a ts to
Ada/1750A production quality compiler.

- (U) Initiate program management responsibility transfer (R4rT)
planning for production quality Ada/1750A cmpiler.

- (U) Establish program to technically describe next generation
avionics ccmputer standardization policies.

(U) FY 1991 Planned Program:
- (U) omplete addition of symbolic debugger capability to

Ada/1750A production quality coapiler.
- (U) Initiate long ten support contract for Ada/1750A

production quality cocpiler.
- (U) cuplete PIn planning and negotiate R4R date (FY 92)
- (U) Prepare program mmmymget plans an request for proposal

for next generation, open architecture avionics compter.

(U) Work Perforned Wy: Air Force Systems (mM*d provides program
m t thrugh Aeronautical SWtems Division, Wright-
Patterson APE, CH. Major contracts are with Boeing Military
Airplane Cpany (BNC), Wichita, KS, with major subcontract
to Intemntrics, Inc, Cabridge, t.

(U) Related Activities:
- (U) PE #0602204F, Aerospace Avionics.
- (U) PE #0603226F and its successors, DdD ommon Programming

Language, Advanced Development.
- (U) There is no --n -sary duplication of effort within the

Air Porce or the Dqrbwat of Defense.
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Program Element: 206042 Budget Activity: #4 @Taci
FE Title: Aircraft Avionics _aiMntt

(U) Other _Dop Irtin :Nt Applicable.

(U) Intenwtional 0 rtin A=rMg ts: Not Aplcable.

5. (U) Project 2560. JOVIAL Iafane ontrol Facility (QEI):
Controls aid maintains the JOhIAL J73 Language Standard (MIL-SID-
1589C); validates JOVIAL carpilers; provides language assistance
and training to JOVIAL users; and distributes JOVIAL information
via a newsletter.

(U) Y 1989 _xQM%916shwts:
- (U) validated three JMvAL ompilers.
- (u) Published four issues of the Newsletter.
- (U) Completed developmt of version 1 of JOVIAL J73 Computer

Based Training (CeT) crse; distributed 24 copies of course.
- (U) Provided JOVIAL language consultation to AF organizations

and their contractors.
- (U) Provided suport to LAnmm and AC4 SPos and to APMEC's

F-16 MSIP office.

(U) FY 1990 Plared Program:
- (U) validate four JOVIIAL compilers.
- (U) Publish four neletters.
- (U) Contiue tedmical suport to othr AF organizaticns. )

(U) FPY 1991 Plamed Promgm:
- (U) validate four J0V conpilers.
- (u) Publish four rnwsletters.
- (u) oontimn technical support to other AF orguzations.

(U) Work Performed By: Air Porce System Omr, d provides program
- ngiwt throg rats S Divisin, Wright-

Patterson APB, CH.

(U) Related : Not Applicable. 'lhere is o u necessary
pof effort within the Air Pbrce or the Deparb t ofDefense.

(U) O WjatL s Not Applicable.

(U) 9,W, :MmUMve Not Applicable.

6. (u) Project 26s5. Avmics Architw -r ]mplmmtaticm and Surt

Sipport Systems mgisei Avionics Facility wih provides and
develos avi nics arch:ite bral stadards (e.g., 6-ST'D1553B and
NIL-S'D-1760h); perfo6 validation testing/engineering support for
rwa/atiting andatect ; investigates/develops ne standards.
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Program Element: #060420lF Bdget Activity: #4-Tai
PE Title: Aircraft Avionics EZUMM-et Dper=pen

(U) FY 1989 Aiomishients:
- (U) Perfonued MEL-SITD-1553B testing for 7 subsystems.
- (U) Perfornd IUL-STD-1750 testing for 10 couters.
- (U) completed update to MIL-SM-1553B Handbook.
- (U) Assisted NAmI and Air Standardization coordinating

Qammittee (ASCE) in adoption of MIL-STD-1750.

(U) FY 1990 Planned P :
- (U) Perform KEL-STD-1553B testing for 6 subsystems.
- (U) Perform MIL-SID-1750 testing for 14 computers.
- (U) continue NAO STANAG and ASC standard developent.
- (U) Update MIL-SD-1750 Verification Software.
- (U) Begin developTent of MIL-STD-1760 Handbook.
- (U) Begin development of 32 bit computer architecture standard.

(U) FY 1991 Planned Program:
- (U) Perform HIL-STD-1553B testing for 5 subsystems.
- (U) Perform MM-STD-1750 testing for 16 caiputers.
- (U) Contirue KEL-HOSK-1760 developmnt.
- (U) otinue development of 32 bit ccnprter architecture

standard.
- (u) Develop High Speed Fiber Qptic Data Bus (HSIM) standard.

(U) Work Performed : Air Porce Systers Courxia provides Program
managilmt through Aeronautical Systems Division, Wright-
Patterson AB, OR.

(U) Related Activities:
- (U) PE #0603226F, DoD Comwnr Programming Language, Advanced

Development.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other AMoMr=1rtign tgs: Nort Applicable.

(U) Internatio Cooertiv Agments: NAO STANAG version of
I1L-STD-1750 is in development. Supports informatilon exchange

with ASOC towards adioptin of MIL-STD-1750.

7. (U) Prpect 3264. Standard Flight Data Recorder (SFM):
A J3C-sponsored initiative to develop a standard crash survivable
flight data recorder.

(U) F! 1989 AkxxzPlishMWts:
- (U) Developed core software.
- (U) completed FRM and CR on the F-16 and C-17.
- (u) Flight tested trial integration units on operational

aircraft.
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ProgrM EleAut: #060420Bu dget Activity: K i = tQ
FE Title: Aircraft Avionics EauipaWlt Devel _ t

(U) PY 1990 Planned Progra:
- (U) Flight test trial integration units on operational

aircraft.
- (U) Begin C-17, C-141, F-16A/B AIV S production deliveries
- (U) Qualify follOwer for production units.

(U) EY 1991 Planned Progra:
- (U) Flight test trial integration units on operational
aircraft.

- (U) Begin T-38 and C-130 SFI production deliveries.

(U) Work Perfomid By: Air iorce systes Command provides program
munagemit through Aeal Systems Division, Wright-
Patterson APB, CH. Major axntract is with smiths industries,
Grand Rapids, wI.

(U) Related Activities: Not Applicable. There is no unnecessary
Dplication of effort within the Air Force or the Department ofDfense.

(U) Other UAz drtcn Not Applicable.

(U) Internatonal C rme_ r Atiets: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604211F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: Advanced Aerial Targets Development

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Actual Estimate Complete Program
2459 Target Payload Systems

3,631 3,248 7,179 Cant N/A
3165 Full-Scale Aerial Target Systems

0 0 9,030 0 N/A
Total 3,631 3,248 16,209 Cont N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: Aerial Targets are essential to insure
air-to-air weapons effectiveness and mission proficiency of our tactical
aircrews against enemy aircraft. The overall objective is to improve
air-to-air weapon system accuracy and reliability by developing aerial
target systems for Air Force weapon system test and evaluation. In
addition, full-scale targets (QF-100 and QF-106) are used to support US
Army air defense test and evaluation programs such as the Divisional Air
Defense follow-on program, Stinger, Patriot, and Improved Hawk. The
targets being developed provide a cost effective mix of full-scale and
subscale aerial targets. Full-scale targets provide a fully
representative target with realistic maneuvering performance, radar cross
section, and afterburning engine infrared (IR) signature. Subscale
targets are a lover cost supplement used when threat simulation fidelity
is not as critical. The Target Payload Systems task increases target
effectiveness by improving subsystems for missile scoring and by
developing subsystems which will provide target representative radar and
IR signatures. QF-4 development provides a follow-on to the QF-106 full-
scale targets which will complete procurement in FTY 1993.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project: 2459 - Target Payload Systems: Full scale and subscale
targets require payload subsystems for missile and bullet scoring,
electronic and IR countermeasures, and radar and IR signature
augmentation. Current scoring systems provide only miss distance
information. Systems under development provide missile path past the
target and missile position and attitude relative to the target at
point of closest approach. Radar signature augmentation provides
radar signatures for subscale targets representative of threat
aircraft. IR signature augmentation on subscale targets provides a
signature representative of threat military jet engines; however,
these do not simulate an afterburning engine. Electronic and IR
countermeasures include systems such as chaff and flare dispensers.
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Program Element: #0604211F Budget Activity: 6 - Defense-Wide Mission Suppoi t

PE Title: Advanced Aerial Targets Development

(U) FY 1989 Accomplishments:
- (U) Began FSD of the Missile End Game Scoring (MEGS), a vector

scoring system to replace the current scoring system on both

subscale and full scale targets
- (U) Concept exploration for afterburner IR source

- (U) QOT&E of the APC-4 on the MQM-107D completed

(U) FY 1990 Planned Program:
- (U) FSD of MEGS will continue
- (U) Concept exploration for afterburner IR source will continue
- (U) Threat assessment and state-of-the-art survey of electronic

and IR countermeasures techniques for air weapons initiated
- (U) Initiate planning for the QF-4 program

(U) FY 1991 Planned Program:
- (U) Threat assessment and state-of-the-art survey of electronic

and IR countermeasures techniques for air weapons continues
- (U) Development, integration, and testing of the HEGS will be

completed and production will begin
- (U) Successful validation testing for an afterburner plume

generator should result in an FSD start

- (U) MEGS development will be completed

(U) WORK PERFORMED BY: Motorola Inc, Government Electronic Gp,

Scottsdale AZ (MEGS); Sverdrup Technology Inc, Tullahoma,
TN, (Afterburner Simulator); and Northrup, Chicago, IL (ECM).

(U) Related Activities: Coordination among the services is

insured by the Joint Logistics Commanders through the Joint
Technical Coordinating Group for Aerial Targets. Formal

coordination through the Department of Defense Armament/
Munitions Requirements, Acquisition, and Development
Committee prevents unnecesary duplication within the Air

Force or Department of Defense. Targets are procured under

PE 0305116F.

(U) Other Appropriation Funds: ($ in thousands)
FY 1989 FY 1990 FY 1991 To Total

Missile Procurement Actual Estimate Estimate Complete Program

28,274 24,292 51,144 Cont N/A

(U) International Cooperative Agreements: Not Applicable.
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Program Element: 00604211F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: Advanced Aerial Targets Development

2. (U) Project: 3165 - Full Scale Aerial Target Systems: Full scale aerial
targets are retired Air Force operational aircraft that have been
converted for remote control operation. These targets realistically
simulate threat aircraft performance, radar cross section, and
infrared signature. The conversion to remote control operation
includes installation of a primary and backup Automatic Flight
Control System (AFCS) that controls the drone flight, a missile
scoring system that scores missile miss distance, a destruct system
that can terminate the drone during flight, a datalink that supports
the RF interface between the drone control system and AFCS, and drone
augmentation devices, such as chaff/flare dispensers, ECH systems,
smoke systems, and continuous infrared pods. The QF-106 is currently
in production, with the QF-4 planned as the follow-on full scale
target.

(U) FY 1989 Accomplishments:
- (U) QF-106 production contract issued

(U) FY 1990 Planned Proaram:
- (U) QF-106 production continues
- (U) Planning for QF-4 initiated

(U) FY 1991 Planned Program:

- (U) FSD for QF-4 begins

(U) Program to Completion: This is a continuing program

(U) WORK PERFORMED BY: Honeywell Inc., Sperry Defense Systems

Div, Albuerque, NM.

(U) Related Activities: Coordination among the services is

insured by the Joint Logistics Commanders through the Joint
Technical
Coordinating Group for Aerial Targets. Formal coordination
through the Department of Defense Armament/Munitions
Requirements, Acquisition, and Development Committee prevents
unnecessary duplication within the Air Force or Department of
Defense. Targets are procured under PE 0305116F.

(U) Other Appropriation Funds: ($ in thousands)
Fy 1989 FY 1990 FY 1991 To Total

Missile Procurement Actual Estimate Estimate Complete Progrm
PE 0305116F 28,274 24,292 51,144 Cont N/A

(U) International Cooperative Aareements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604212F Budget Activity: #4 - Tactical Programs
PE Title: Aircraft Equipment Development

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
OA-10 Avionics Demonstration

1,979 0 0 0 1,979
1926 Aircraft Windshield Development

1,134 1.471 2,942 Cont TBD
Total 3,113 1,471 2,942 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Develops, tests and evaluates subsystem
equipment to satisfy operational needs for updating Air Force aircraft.
Updates are required due to changing threats, equipment obsolescence and
technical advancements, and to improve efficiency, effectiveness, and
safety. This is the only engineering development program element which
employs advanced state-of-the-art technology to develop windshield
systems with improved hazard resistance and reduced cost of ownership.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

(U) Project 1926, Aircraft Windshield Development: Applies the latest
technology to improve high-speed birdstrike resistance of aircraft
windshields, while maintaining high optical quality, durability,
minimum weight and low life cycle cost. The threat of birdstrike is
continuing to grow due to increasing emphasis on low-altitude, high-
speed missions.

(U) FY 1989 Accomplishments:
- (U) Completed flight evaluation of A-7 windshield.
- (U) Completed evaluation of cause for structural degradation of

F-Ill and F-16 transparency systems.
- (U) Completed feasibility study for mission compatible F-16 and

A-7 canopies.
- (U) Provided support to Air Logistic Centers for fleet retrofit

of A-7 and F/RF-4 windshields.
- (U) Initiated flight evaluation of B-IB extended life

windshields.
- (U) Developed and transitioned to operational use an alternate

sealant for the F-Ill transparency system that reduces
change-out time from three days to half a day.

(U) FT 1990 Planned Program:
- (U) Fabricate and test full-scale improved canopy system for the

F-16.
- (U) Evaluate subscale version of B-lB windshield that in-

corporates laser protection for the 1995-2000 mission.
- (U) Complete flight test B-IB extended life windshield.
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Program Element: #0604212F Budget Activity: #4 - Tactical Programs
PE Title: Aircraft Equipment Development

- (U) Complete enhancement of the aircraft transparency durability

test facility.
- (U) Use durability test facility to validate service life of

prototype F-Ill and B-IB transparencies.
- (U) Initiate development of alternative F-15 transparency.
- (U) Evaluate technology advancements for reducing cost-of-

ownership for F-111 transparencies using dry seals and
improved coatings.

- (U) Evaluate reducing T-38 cost-of-ownership by replacing
magnesium windshield frame with a composite material frame.

(U) FY 1991 Planned Program:
- (U) Initiate full-scale test and evaluation of B-lB windshield

for the 1995-2000 mission.
- (U) Continue test and evaluation of F-16 improved canopy.
- (U) Fabricate and test full-scale alternative A-7 canopy.
- (U) Initiate development of removal-for-cause criteria for

service-aged transparencies.
- (U) Initiate quantification and validation of design/test

criteria for vibration, moisture, ultraviolet light, pres-
sure, temperature, static discharge and radar cross section
film degradation effects on transparencies.

- (U) Continue test and evaluation of T-38 bird resistant
windshield and composite material frame.

(U) Work Performed By: The contractors are Pittsburgh Plate
Glass Co., Huntsville, AL; The University of Dayton Research
Institute, Dayton, OH; and Technology Scientific Services, Inc.,
Dayton, OH. The program is managed at Aeronautical Systems
Division, Wright-Patterson Air Force Base, OH.

(U) Related Activities:
- (U) Program Element 0602201F, Aerospace Flight Dynamics.
- (U) Program Element 0603203F, Advanced Avionics for Aircraft.
- (U) Program Element 0603211F, Aerospace Structural Materials.
- (U) Program Element 0604201F, Aircraft Avionics Equipment.
- (U) Program Element 0604226F, B-lB.
- (U) Program Element 0708026F, Productivity, Reliability, Avail-

ability and Maintainability.
- (U) There is no unnecessary duplication of effort in the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements:
- (U) Data Exchange Agreement AF-86-G-745 with the Federal

Republic of Germany, Birdstrike Resistant Aircraft Component
Deian. Development and Evaluation.

- (U) Data Exchange Agreement AF-86-Aust-7010 with Australia,
Birdatrike Resistant Aircraft Component Design. Development
and Evaluation.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604218F Budget Activity: #4 - Tactical
PE Title: Enaine Model Derivative Proarams

Prooram IEMDP)

A. (U) RESOURCES (S in Thousands)

Num-Un " FY 1989 FY 1990 FY 1991 To Total

Engine Model Derivative Program (EMDP)
935A45 1,019 ContinuinaTD

Total 935 450 1,019 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: EMDP is an engineering development
program that provides the latest engine technology advances to current
weapon systems and provides a framework for engine development for
future systems. EMDP contributes to system life extension, reduced
life cycle cost, and enhanced performance. Enhanced performance is
required to counter increases in system weight and increased threat
capability. EMDP demonstrates derivative engine concepts incorporating
advanced technology and components from government funded programs and
contractor Independent Research and Development. EMDP demonstrates
technology in performance, durability, operability, supportability,
reliability, maintainability, and unique capabilities, such as thrust
reversing and vectoring nozzles. These demonstrations are in prototype
engines prior to full scale development. EMDP also evaluates candidate
engines (commercial or military engines either in use or in
development) to provide competitive engine opportunities.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Encine Model Derivative Program (EMDP) (No Proiect Number):
Develops and demonstrates performance growth in existing baseline
engines.

(U) FY 1989 Accomwlishments:
- (U) Continued controls and accessories evaluation program for

current and future engine systems.
- (U) Initiated a conceptual axisymmetric vectoring nozzle design

for current and future Increased Capability Engines (ICE).
- (U) Initiated Special Operations Forces (SOF) C-130 re-engining

life cycle cost study.
- (U) Maintained engine roadmaps in compliance with MAJCOM

requirements.

(U) 1-Y 1990 Planned Program:
- (U) Complete controls and accessories evaluation program.
- (U) Complete conceptual axisymmetric vectored nozzle design

activity.
- (U) Complete SOF C-130 re-engining life cycle cost study.
- (U) Examine candidates and system needs in such areas as

enhanced performance, operability, supportability,
survivability, durability, reliability, maintainability,
lower life cycle cost, and competition.

- (U) Maintain engine roadmaps in compliance with MAJCO
requirements. 0 )
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Program Element: #060421F Budget Activity: #4 - Tactical
PE Title: Enaine Model Derivative Proarams

Proaram (EMDP)

(U) FY 1991 Planned Proaram:
- (U) Initiate ICE design which includes thrust growth,

axisymmetric vectoring nozzle, advanced controls and
accessories and low observables capability for tactical
aircraft.

- (U) Continue examination of engine candidates and system needs.
- (U) Maintain engine roadmaps in compliance with MAJCOM

requirements.

(U) Work Performed By: EMDP is managed by the Deputy for
Propulsion at Aeronautical Systems Division, Wright-Patterson
AFB OH. The contractors (and engines) involved are: Pratt &
Whitney (P&W), West Palm Beach FL (FlOO, F117, and V2500);
General Electric Company (GE), Evendale OH (F101, F108, Fl10,
and Fl18); Williams International, Walled Lake MI (FJ44 and
F107); Allison, Indianapolis IN (RB211-535E4, 250 propfan, and
T56); Teledyne CAE, Toledo OH (235 propfan and J69); and
Garrett Corporation, Phoenix AZ (F109 and TFE1042/F124).

(U) Related Activities:
- (U) EMDP draws requisite technologies from the following

program elements: PE #0603216F (Advanced Turbine Engine
Gas Generator); PE #0603202F (Aircraft Propulsion Subsystem
Integration); PE #0602203F (Aerospace Propulsion); PE
#0708011F (Industrial Preparedness Program).

- (U) Activities conducted by the Army, the Navy, National
Aeronautics and Space Administration, and propulsion
industry in-house programs also constitute significant
sources of technology.

- (U) PE #0604268F (Aircraft Engine Component Improvement
Program) complements EMDP by addressing engine flight
safety problems, service-revealed deficiencies and the
achievement of durability goals.

- (U) The Air Force and the Navy have a broad memorandum of
understanding for joint cooperative propulsion programs in
areas of coumon interest.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Aareements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SIM4ARY

Program Element: #064222F
PE Title: Nuclear Weapons Support Budget Activity:#4 - Tactical Programs

A. (U) RESOURCES ($ in thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

5708 Nuclear Weapons Support
2,129 2,232 2,838 Conrt TBD

70A 2,129 2,232 2,838 Cont TBD

B. (U) BRIEF EESCRIPTION OF EIL4ENT: Provides funds for salaries of the Air
Force Weapons Laboratory (WL) Nuclear Systems and Surety Division
(NTS) civilian nuclear weapon specialists who provide technical
guidance to the Air Force (AF), Department of Energy (DOE) and
direction to the North Atlantic Treaty Organization for fulfillment of
Air Force responsibilities related to development and support of
nuclear weapon systems. Includes funds to demonstrate weapon/warhead
compatibility to delivery platforms. Supports Strategic Air Ccmmand
(SAC) Required Operational Capability 16-71 (Peacekeeper), 12-76 (Air
Launched Cruise Missile (AICM)), 6-76 (B61 Strategic Bcmb), 6-69 (B83
Modern Strategic Bomb), 15-83 (Short Range Attack Missile II (SRAM
II)), 1-83 (Small Single Reentry Vehicle Intercontinental Ballistic
Missile (SICE4)), Tactical Air Force Statement of Operational Need
(SON) 306-86 (Nuclear Tactical Air Surface Missile (SPAM T)), SAC SON
002-85, (Aircraft Delivered Weapon to Counter Deeply Buried, Hardened
Targets) and 009-84 (Weapon to Counter Deeply Buried Superhard
Time-Urgent Targets).

C. (U) JUSTIFICATION FOR PRW LESS THAN $10.0 MILLION IN FY 1991:

(U) Project 5708, Nuclear Weapons t: Funds AFWL civilians to
technically support all new and fielded USAF Nuclear Systems.

(U) FY 1989 Acomnlishments:
- (U) Supported nuclear capable and new aircraft integration

and use control forums
- (U) W61 warhead risk reductions confirm ocmpatability with

carrier
- (U) B61-3/4/7, W80-1, and B-83 stockpile continues to increase
- (U) W84 (GLM) warhead stockpile partially returned to

inactive reserve
- (U) W89 entered Phase 4 Production &gineering
- (U) Advanced EPN continued in Phase 2
- (U) SRAM T comleted Phase 2, entered Phase 2a and prepared

for Phase 3
- (U) Maintained and updated documentation supporting nuclear

stockpile and DOE/DOD agreements
- (U) Developed nuclear weapon tie down proceedures for C-17

UNCLASSIFIED 00517



*UNCLASSIFIED

Program Element: #064222F Budget Activity: #4 - Tactical Program
PE Title: Nuclear Weapons Support

(U) FY 1990 Planned Program:
- (U) Continue FY 1989 programs at the same level of effort
- (U) Reorganize WL/NTS into independent organization as AFS isdownscoped
- (U) Study older weapon safety issues as modernization programs

slows
- (U) Prepare for stockpile adjustments required by DOE

facilities shortfalls

(U) FY 1991 Planned Program:
- (U) 0ontinue at increased level of effort
- (U) 20% funds increase plans for increased mission as NM

becomes an independent SPO-like organization
- (U) Direct reporting to AFSC
- (U) Increase conversion of military to civilian positions
- (U) Increased tecivical support and travel for nuclear

surety due to AFSC funding shift, modernization slow
down, reduced DOE production, and NAO canges

- (U) Assume warhead project lead from other program offices

(U) Program to completion:

- (U) This is a continuing program.

(U) Work Performed By: Weapons Laboratory (WL/NTS), Kirtland APB, N4.

(U) Related Activities:

-(U) PE 0602601F Nuclear Safety
-(U) PE 0101219 (SICBM ): PE 0604312F (ICBM Modernization).
-(U) FE 0101215 (Peacekeeper); PE 0101213 (M II).
-(U) PE 0101213F (M Squadrons).
-(U) FE 0604361F (ALCM); PE 0603319F (AM).
-(U) FE 0603364F (SRAM II); PE 0207135F (SRAM T).
-(U) FE 0101113F (B-52 Offensive Avionics System).
-(U) FE 0101115F (Fs-1n1B/C); FE 0101118F (SM A).
-(U) FE 0101126F (B-1B); FE 0604226F (B-1B).
-(U) FE 0101127 (B-2).
-(U) There is no umnecessary duplication of effort within the Air

Force or Department of Defense

(U) Other !Mprriation Funds: DOE nuclear weapon RD&T, production, and
surveillance for AF system are funded separately by DOE.

(U) International Opoperative Agreements: Not Applicable
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FTY 1991 RDT&E DESCRIPTIVE SUVARY

Program Element: #0604223F Project Number: N/h
PE Title: Alternate Fishter Budget Activity: #4 - Tactical

Enaine (AFE Prorams

A. (U) RESOURCES (S in Thousands)
Project Title Alternate Fighter Engine
Popular FY 1989 Fy 1990 Fy 1991 To Total
Nm a21211 r BaLuma C letem

AFE
31,127 61,758 5,104 -0- 541,761

B. (U) BRIEF DESCRIPTION OF MISSION REOUWIBM AND SYSTEM CAPABILITIES: The
ALE Program funds the Full Scale Development (FSD) of the F100-PW-229
and F110-GE-129 Increased Performance Engines (IPEs). These two
engines are derivatives of the F100-PW-220 and the F110-GE-100
Alternate Fighter Engines. IPEs will give F-15s and F-16s the
capability to counter the evolving 1990s threat. The AFE Program also
completes development and integration of the Configured Engine Bay
(CEB) for F-15E aircraft, providing the capability to install either of
the IPEs.

C. (U) PROGRAM ACONMPLISHHENTS Am PLANS:

2. (U) FY 1989 Accamlishments:
- (U) Completed the qualification effort.
- (U) Updated technical data for the F100 and Fi0 IPEs and supported

integration flight test for IPEs in the F-15 and F-16 programs.
- (U) Conducted r-15E CEB development testing.
- (U) Conducted flight test of Initial Flight Release (IR)

configuration IPEs.
- (U) Initiated Operational Capability Release (OCR) testing and

continued OCR engineering activity.
- (U) Completed Initial Service Release (ISR).
- (U) Accepted first production engines.

2. (U) FY 1990 Planned Prooram:
- (U) Complete residual tasks from the qualification effort.
- (U) Continue OCR testing on production configured engines.
- (U) Continue FSD for the 100 IPX with full life testing of the

preproduction configurations.
- (U) Perform Accelerated Mission Test (ANT) on production engines to

verify full engine life.
- (U) Support F-16 performance/qualification flight testing.
- (U) Perfom F-159/F100 IPX performance qualification flight

testing.
- (U) Conduct update of engine maintenance and support procedures.
- (U) Perform sea level dvelopment testing.
- (U) Conduct F-159 CB development testing.

3. (U) FT 1991 Pla ed proar--:
- (U) Complete F-15/F100 IXP performance qualification

(ngne/rframin ntegration).
- (U) Complete F-153 CM development testing.
- (U) Complete OCR testing.
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Program Element: 1JOA= Project Number: N/A
PE Title: Alternate Fiahter Budget Activity: # 4 - Tactical

Enaine AZK Poaa

4. (U) Program to Comletion: Not Applicable, IPE development program
complete in FY91.

D. (U) WORK PERFORMED BY: The Propulsion System Program Office (SPO) and the
F-15 SPO, Aeronautical Systems Division, Wright-Patterson AFB OH,
manage the engine program and the F-15/IPE Qualification Program,
respectively. Contractors are: General Electric, Evendale OH,
(F110-GE-129); Pratt and Whitney, West Palm Beach FL, (FlOO-PW-229);
and McDonnell Douglas Corporation, St. Louis NO (F-15/IPE
Qualification).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: ISR milestones and full life ANT of production

hardware have slipped to allow for redesign and test to solve
technical problems discovered in development testing. No impact to
deployment milestone.

3. (U) COST CHANGES: FY 89 funding was increased by $4.OM to address an
unfunded OCR requirement and then reduced $.4M to support a higher
priority program. FY 90 funding was reduced $2.OM due to fiscal
constraints.

F. (U) PROGRM DOCUMENTATION:
- (U) DEPSECDKF Memorandum, 23 Apr 84.
- (U) Asst SECAF Memorandum to AF/CV, 11 Apr 85.
- (U) Asst SECAF Memorandum to OUSDRE, 7 May 85.
- (U) USDRE Memorandum to DepSecDef, 8 May 85.

G. (U) RELATED ACTrVITIES:
- (U) Program Element #0604218F (Engine Model Derivative Program)

conducted preliminary development of F100 and F110 IPEs.
- (U) PB #0604268F (Aircraft Engine Component Improvement Program)

complements AFE by addressing engine flight safety problems,
service-revealed deficiencies and the achievement of durability
goals.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) NTRNAIOAL OOPERATIVE A NTS:
- (U) Delegation of Disclosure Letters (DDLs) for the European

Participating Governmnts (EPGs) and Japan have been developed due
to potential future procurements of IPEs.
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Program Element: 0 Project Number: WiA
PE Title: Alternate Fiahter Budget Activity: 4 -Tactical

J. (U) MILSTONE scmOu:

- (U) Contract Go Ahead Jun 85 Jun 85
- (U) Preliminary Design Review Nov 85 Nov 85
- (U) Critical Design Review May 86 May 86
- (U) Initial Flight Release Mar 88 Apr 88
- (U) Production Readiness Review Jun 88 May 88
- (U) First Production Engine Delivery Dec 89 Nov 89
- (U) Functional Configuration Audit Nov 89 Dec 89
- (U) Physical Configuration Audit Nov 89 Dec 89
- (U) Initial Service Release Dec 89 Dec 89
- (U) First Engine for Field Service Evaluation Jan 90 Jan 90
- (U) Operational Capability Release Jan 91 Jan 91
- (U) First Production Engine for F-15/16 Jan 91 Jan 91

Deployments.

S
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FY 1991 F .T&E DESCRIPTIVE SMLRY

Program Element: #0604227F Budet Activity: #6 - Defense-Wice
PE Title: Training Systems Development Mission Suport

A. (U) RESOURCES: ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate CmPlete Prog-m

2325 Simulator Development Activities
1,769 2,846 3,500 Cont TED

2769 Simulator Update Develqoment/Simulator Requirements Definition
8,285 6,850 1,550 Cont TED

2851 Standard DOD Simulator Data Base/Ccmmun Transformation Program
3,132 2,600 2,000 Cont TED

2901 B-lB Weapon Systems Trainer
6,206 3,000 3,370 1,998 132,465

2968 Modular Simulator Design
1,964 1,510 1,000 cant TED

2998 LANTIRN Simulator
6,377 1,240 0 0 25,024

3135 Advanced Training System (ATS)
2,875 5,220 8,300 23,405 39,800

3143 Advanced Tactical Fighter
1,900 0 0 226,500 230,300

3282 C-17 Aircrew Training System
26,268 24,300 8,100 7,000 96,900

3772 C-141 Aircrew Training System
3,785 10,220 13,000 3,800 30,805

3775 Manpower, Personnel, and Training
0 400 400 Cont TBD

FY 89 COWETE PIF)JEX
2997 GBU-15 Part Task Trainer
2999 IANTIRM Part Task Trainer
3000 KC-135 Operationa1 Flight Trainer
3105 F-15E Weapon System Trainer

1,484 0 0 0 0

TOTAL 64,045 58,186 41,220 Cont 7W
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Training Systems Development Mission Support

B. (U) ERIEF DESCRIPTION OF ELfM : This is a continuing program element for
development of aircrew and maintenance training tedcigydes and
devices. Objectives are to adapt simulation technology and standards
developed in the laboratories and industry to satisfy training
req=ents, and to develop prototype training devices.

C. (U) JUSTIFICATION FOR PRzJEcTS LESS THAN $10.0 MELLICN IN FY 1991

1. (u) Project 2325 - Simulator Develcpment Activities: Provides the
funds to conduct engineering development of new aircrew/maintenance
training technologies and standards. Funds the pre-production of
first article training devices to satisfy the custcmer's training
requirements. Identifies and corrects deficiencies in current
training capabilities, develops tools that improve
aircraft/simulator concurrency and reduce system life cycle costs.

(U) FY 1989 h mlislments:
- (u) Determied G-seat drive algorithms for providing more

effective flight motion in the simulator.
- (U) Determined maximum tolerable simulator induced time delays.

(U) FY 1990 Planned Program:
- (U) Develop software system to support instructors.
- (u) Develop a standard format for tedchical and aircraft

perfomance data for use in simulator development.
- (U) Identify t training requireents.

(u) FY 1991 Planned Program:
- (u) Determine flight simulator motion requirements and develop

the algorithms for the simulator drive mechanism.
- (u) Ccmplete development of next generation motion/force cueing

module.
- (U) Ccmplete full field of view dcme training effectiveness

research tool development.
- (U) Coplete secd generation low cost, lightwaight helmet

coupled image generation and projection device.

-U) Work Performed By: The Training Systems SPO, ASD, Wright-
Patterson AFB a. contractors include General Electric, Daytona
Beach FL; SIMmc, Manassas VA; CAE-Link, Binghamton NY;
General Dynamics, Ft Worth TX; Logicon, San Diego CA.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Training Systems Development Mission Support

(U) Related Activities: Thre is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(u) Other Approriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

2. (U) Pro .. 2769 - Simulator Update Develoent/Sinulator Requirements
Definition: Develops updates to training systems to maintain and
improve thir supportability and effectiveness. It includes
courseware development for a C-130 aircrew training system (ATS).
After the completion of the C-130 ATS in FY-90, this project will
be used to:

a. (U) Define requIrements for new training systems in the form of
tasks to be trained (this suports a milestone 0 decision).
b. (U) Develop options to meet the requi- ,nts (this suports a
milestone 1 decision).
c. (U) Build a prototype of one or more of the options to evaluate
the training effectiveness of those options.

(U) FY 1989 AccomplishIents:
- (U) Ccmpleted C-130 ATS course readiness reviews.

U) FY 1990 Planned Por:
- (U) Conduct C-130 ATS summative evaluation.
- (U) Complete C-130 ATS readiness review: Aug 90.

MFY 1991 Planned P :
- (U) Joint Priy Aircrew Training Systems (JPATS) training

requirement analysis.
- (U) Joint Combat Training System (MLTS) training requirements

analysis.
- (U) Develop and evaluate prototypes for the European low

altitude training system (EMS).

(U) Work Performed By: ile Training Systems SPO, ASD, Wright-
Patterson AFB cH. Prime ontractor is CAE-Link, Dallas,
Texas.

(u) Pelated Activities: Mvxre is no urmeessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Apropriation Funds: Not applicable.

(U) International Cooperative Agreee ts: Not applicable.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: TraUin Systems Develcpmnt Mission Suport

3. (u) Project 2851 - Standard DM Simulator Data Base/CCOron
D lransformationP : Detlops a standard DOD digital data baselibrary; I and exchange standards; and a distribution

system. This minimizes data base redudancy among the services and
maximizes data base interoperability.

(U) Y19c plis Inq.
- (U) Critical Design iiew cxpleted.
- (U) Produced prototype data base.
- ( U) c leted test readiness review.

(U) FY 1990 Planted Program:
- (U) Acceptance testing of develompnt system.
- (U) Interim production and exercise validation option.
- (U) Ad rapid data base generation capability to system.

(U) FY 1991 Planned Program:
- (U) Test and accept turn-key production capability: May 91.
- (U) Complete rapid data base generation capability.

(U) Work Performed By: The Training Systems SPO, ASD, Wright-
Patterson AFB 6H. Contractor is Planning Pesearch Corporation,
MWoean VA.

(u) Pelated Activities:
- (u) Project 2851 s a joint service project Conducted under the

Joint Logistic Commanders (JLC) through the Joint Technical
Coordinating Group for Training Systems and Devices.

- (U) Roze Air Develoernt Center (RAZ) Cartographic
Applications for Tactical and Strategic Systems (CATSS)
Program (PE 0603227F).

- (U) There is no umnecessazy duplication of effort within the
Air Force or the Department of Defense.

(u) Other Appropriation Funds: Not applicable.

(U) Internat Cooperative Agreements: Not applicable.

4. (U) Proj2! t 2901 - B-1B Weapo System Trainer: Develops an aircrew
training device for all B-1B cew meaters to include mission
rehearsal, takeoff and landing, navigation, air refueling, threat
analysis/o mtenreasures, low-level penetration, weapons delivery,
and emergency procedures.

(Eu) FY 1989 Aum
- (u Acceted six Cockpit Prcdr Trainers (CPTs).-
- (U) CaMpleted Design Test and Evaluation for Software Support

Center.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Training Systems Development Mision Support

(U) FY 1990 Planned Program:
- (U) Deliver updated ILS, Aero package, and Blk 3.5 on the CPT.
- (U) Cuplete DT&E and IOT&E of WST and MT.
- (U) Complete WST design on Block 3.5/4.5 software updates.

(U) FY 1991 Planned Program:
- (u) Ccrplete testing on Block 3.5/4.5 updates for WST and Mr.
- (U) Deliver updates for aerodynamics on WST.
- (u) Deliver Block 3.5/4.5 updates for WST and Mr.
- (U) caplete system verification tests on Block 4.5 for CPT.

(U) Work Performed By: The Training Systems SPO, ASD, Wright-
Patterson AFB OH. Prime contractor; Boeing Military Co.,
Huntsville AL.

(U) Related Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.

5. (U) Project 2968 - Modular Simulator Design: Develop a MIL-STD for
flight simulator software modules. Standardizing the functions
of each simulator module and its interfaces to all other modules
(in the Ada programming language) will allow reuse of software
from one simulator to the next and simplify the job of updating
module software to maintain simulator concurrency with aircraft.

(U) FY 1989 Accomplishments:
- (U) Fabricate the Modular Validation testbed.
- (U) Establish Functional Baseline Requirements.
- (U) Preliminary Design Review and interfaces defined.

(U) FY 1990 Planned Program:
- (U) Conduct Critical Design Review.
- (U) Complete draft military standard for modular simulators.
- (u) Develop modular simulator software.

(U) FY 1991 Planned Program:
- (U) Demonstrate modular simulator architecture concept and

validate on the testbed simulator.
- (U) Publish modular standard and incorporate in testbed

simulator and future acquisitions.
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Trainini Systems Developtent Mission Support

(U) Work Performed By: The Training Systems SPO, ASD Wright-
Patterson AFB OH. Prime contractor; Boeing Military Airplane
Co., Huntsville AL.

(U) Belated Activities:
- (u) Project 2968 is a joint service project conducted under the

Joint Logistic Cmanders (JLC) through the Joint Tecdmical
Coordinating Group for Training Systems and Devices.

- (u) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(u) International Cooperative Agreements: Not applicable.

6. (u) Project 3135 - Advanced Training System (ATS): Changes to the Air
Force Training environment have resulted in an increased training
workload at Air Training Ccmmand (AC) Technical Training Centers.
Increasing equipment ccmplexity, together with greater student
instructional needs, cobine to heavily tax ATC's instructor
resources. The manual ATC system is becomming increasingly in-
efficient and inflexible. ATS will support all the major functions
in the technical training arena, e.g. instructional development,
delivery, evaluation, and resource management. Its main goals are
to free instructors for individualized instruction in coplex,
highly technical tasks; promote efficient training methods; and
provide rapid course creation and updating.

(U) FY 1989 Accomlishment.-
- (U) Awarded FSED conb. .ct, My 89, to I4 Corp.,Manassas, VA.

(U) FY 1990 Planned Program:
- (U) Preliminary Design Review (DR.
- (U) Software Specification Review.
- (U) Update life cycle cost estimate and cost/benefits analysis.

(U) FY 1991 Planned Program:
- (U) Critical Design Review.
- (U) Start Development, Test and Evaluation: (DT&E) Jun 91.

(U) Work Performed By: Advanced Training System SPO, HS), Brooks
APB TX. Contractor is IBM, Federal Systems Division, Manassas
VA.

(U) Related Activities: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable. 00527
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Program Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Training Systems Development Mission Support

7. (U) Project 3143 - Advanced Tactical Fighter (ATF) Training System: TheTactical Air Forces require an ATF Training System to meet
personnel training needs to support operations and maintenance
personnel assigned to the weapon system.

(U) FY 1989 Accomplishments:
- (U) Front end analysis completed.
- (U) ATF Training System defined.

(U) FY 1990 Planned Program:
- (U) Release Weapon System Request for Proposal (RE?).
- (U) Training System Acquisition Strategy Panel (ASP).

(U) FY 1991 Planned Program:
- (U) Weapon System FSD contract award.
- (U) Release Training System RFPE

(U) Work performed by: The Training Systems SPO, and the
Advanced Tactical Fighter SPO located at ASD, Wright-Patterson
AFB OH. Contractors are Northrop Corp Aircraft Division,
Hawthorne CA and Lockheed Aeronautical Sytems Co., Burbank CA.

(U) Related activities: There is no unnecessary duplication of

effort within the Air Force or the Department of Defense.

(U) Other appropriation funds: Not applicable.

(U) International cooperative agreements: Not applicable.

8. (U) Pro ect 3282 - C-17 Aircrew Training System (ATS): Provides initialand continuation training for C-17 aircrew members. Training will
be totally contractor administered and supported, with MAC
evaluating the final product - a fully qualified aircrew member.
The training system will be developed concurrently with the
aircraft development and production efforts, allowing the first
main operating base (MB) to be available for training at the
initial squadron.

(U) FY 1989 Accomplishments:
- (U) Downselect from three to one contractor.
- (U) Continue full scale development effort.

(U) FY 1990 Planned Prora:-(U Co preliminary design review.

- (U) Conduct critical design review.
- (U) Initiate development of courseware.

(U) FY 1991 Planned P :
- (U) Begin fabricationof training devices.
- (U) Coplete courseware developent. 00528
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Element: #0604227F Budget Activity: #6 - Defense-Wide
PE Title: Training Systems Developient Mission Support

(U) Work Performed BY: The Training Systems SPO, ASD, Wright-
Patterson AFB OH. Contractor is M1onell Douglas Training
Systems Inc., Bedford, TX.

(u) Belated Activities: There is no unnecessary duplication of
effort within the Air Force of the Department of Defense.

(U) Other Apropriation Funds:

Aircraft Procurement (BA 3010):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 0 42,100 7,-600 263,000 312,700

(U) International Cooperative Preents: Not applicable.

9. (U) Project 3775 - !? Personnel and Training (PT): This
project will provide for the front end analyses and studies to
ensure PT factors and constraints are developed during the early
phases of the weapon system acquisition process. It will establish
the needed data sources, analytical tools, and procedures which
support MT trade-off analysis in the design. These analyses will
ephasize life cycle cost-effective use of critical manpower,
personnel and training resources.

(U) FY 1989 Accomplisbments: Not applicable.

(U) FY 1990 Planned Program:
- (U) Develop a Manpower, Personnel, and Training (WT) Course.
- (U) Initiate MT studies and development of bT models.
- (U) Begin development of the W4T Computer Supported Network

Analysis System (CSNAS) prototype.

(U) FY 1991 Planned Program:
- (U) Develop WT Education Course.
- (U) Continue HT models development.
- (U) Develop MWT, Job Aids and Measures of Effectiveness OE).
- (U) Continue develprent of (CSbAS).

(U) Work Performed By: Training Systems SPO and the Deputy for
Acquisition Logistics, Wright-Patterson AFB OH. Contractor (s)
to be determined.

(U) Belated Activities: There is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

() Other Appropriation Funds: Not applicable.

(U) International Cooperative Agreements: Not applicable.
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FY 1991 FDT&E DESCRIPTIVE SU44kRY

Program Element: #0604227F Project Nurmber: 3772
PE Title: Training Systems Developrent Budget Activity: # 6 - Defense-Wide

Mission Support

A. (U) RESOURCES: ($ in Thousands)
Project Title: C-141 Aircrew Training System (ATS)
Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Complete Program

C-141 ATS
3,785 10,220 13,000 3,800 30,805

B. (U) BRIF DESCRIPTION OF MISSION FEQ JUM2r AND SYSTE24 CAPABILITIES: The
C-141 ATS will be a totally contracted effort for the ground and flight
simulation aircrew training programs, including initial qualification,
upgrade and continuation training, for all MAC, AFRES and ANG
C-141 primary crew members. The system will also include the Basic
Flight Engineer School at Altus AFB. The contractor will also provide
for the logistics support of all ATS associated training equipment and
operate a training management system to track student progress, update
the training programs and interface with Air Force Operations Resource
Management System. The ATS will be conducted on site at all C-141
operating locations, active and air reserve components.

C. (U) PROGRAM ACCOPLISHMENTS AND PLANS:

1. (U) FY 1989 Acccalishments:
- (U) Full scale development contract awarded with options for

operation and maintenance support.
- (U) Began training System Requirements Analysis (SRA).
- (U) Began media design/development.

2. (U) FY 1990 Planned Program:
*ol .u"ji'ct. Training Zystem Review #I.

- (U) Begin courseware development.
- (U) Conduct Training System Review #2.

3. (U) FY 1991 Planned Program:
- () Begin course readiness reviews.
- (U) Deliver prototype training equipwmnt.
- (U) Conduct training validation.

4. (U) Program to Ccmpletion:
- (U) Activate and support ATS sites.
- (U) Program management responsibility transfer to Air Force

Logistics Comiand Oct 1995.

D. (U) WOPK PEKFOED BY: The Training Systems SPO located at Aeronautical
Systems Division, Wright-Patterson Air Force Base OH manages this
effort. The prime contractor for this program is Hughes Training
Systems, Arlington, TX.
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Program Element: #0604227F Project Number: 3772
PE Title: Training Systems Development Budget Activity: #---- Defense-Wide

Mission Support

E. (U) CCWARISON WITH AMDED FY 1990/91 DESCIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST HANS: Reflects actual contract costs based on firm

fixed price contract, awarded May 1989.

F. (U) PROGRAM DOCU4TATION:
- (U) Military Airlift Command (MAC) Statement of Need (SON) 01-87, C-141

Aircrew Training System (ATS), 28 Oct 87.

G. (U) RELATE) ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1989 FY 1990 FY 1991 To Total
Estimate Estimate Estimate Complete Program

1. (U) AIRCRAFT PROa0R 2': 0 100 2,300 26,230 29,530

2. (U) MILITARY CONSTRIrrICIN: 0 0 3,600

I. (U) INTERNATIONAL COOPERATIVE AGREMTS: Not applicable.

J. (U) MILESTONE SCEUIE:

1. (U) Contract Award May 89
2. (U) Training System Review (TSR) #1 Nov 89
3. (U) TSR #2 May 90
4. (U) Course Readiness Review (C(R) Dec 91
5. (U) Required Assets Available (RAA) Site 1 Apr 92
6. (U) System Validation Oct 95
7. (U) Program Management Responsibility Transfer Oct 95
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604231F Project: #xxxl
PE Title: C-17 Program Budget Activity: #4-Tactical Programs

Project Title: C-17

POPULAR NAME: C-17

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

SCHEDULE FT 1989 FY 1990 FY 1991 To Complete
Program IIIA IIIB

Milestones Jan 89 N/A N A 4th Qtr FY93
Engineering Mission Computer
Milestones CDR Jul 89 N/A N/A N/A

T&E lt Flight
Milestones N/A N/A Jun 91 IOT&E May 93
Contract Lot 2 4A/C Lot 3 4A/C Lot 4 6A/C Remaining

Milestones Jul 89 Dec 90 Sep 91 Lots TBD
BUDGET Pro&. Total
(000) FT 1989 FY 1990 FT 1991 To Complete
Major

Contract R&D 876.700 R&D 799,600 R&D 467,400 R&D 508,200
Support

Contract N/A N/A N/A N/A
In-House
Support R&D 8,700 R&D 23,800 R&D 21,400 R&D 32,800

Gfl/
Other R&D 20,100 R&D 61,800 R&D 52,300 R&D 804500

Total R&D 905,520 R&D 885 '7 R&D 541.081 R&D 621,500
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Program Element: #0604231F Project: #xxl
PE Title: C-17 Program Budget Activity: #4-Tactical Programs

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Additional airlift capability is needed for rapid intertheater
deployment of combat forces to support national objectives and for timely
intratheater movement to meet forward area mobility requirements.
Airlift Is vital to meet U.S. mobility requirements and is tailored to
respond to contingencies anywhere in the world. Specific tasks
associated with the airlift mission area include deployment, employment
(airland, airdrop, and extraction), sustaining support, retrograde, and
combat redeployment. The C-17 will be capable of performing the entire
spectrum of airlift missions and is specifically designed to operate
effectively and efficiently in both the Lntertheater and intratheater
environments. Therefore, it will not only increase our overall airlift
capability, but will be able to replace the capability lost from retiring
some C-130 and C-141 aircraft beginning in the 1990s. The C-17 will be a

modern technology aircraft capable of performing the airlift mission well
into the 21st century.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Assembly of the durability test article, static test

article, and first two production aircraft began
- (U) The tooling effort to support low-rate production

requirement continued
- (U) The organizational and intermediate support equipment

preliminary design review was completed
- (U) Planning for the RDT&I flight test aircraft air load

calibrations continued
- (U) Engineering design and drawing releases continued

- (U) Development of detailed test planning concentrating on
full-scale durability and static articles, and RDT&E test
aircraft

- (U) Full-scale F-117 engine testing/FAA certification completed
8 Dec 88

- (U) Technical and logistics analyses continued
- (U) Flight test aircraft assembly continued
- (U) Avionics/software integration continued

- (U) Low rate initial production (Milestone liA) approved
18 Jan 89

3. (U) lFt 1990 Planned Programs
- (U) Avionics/software Integration continued
- (U) Complete O&I level support equipment critical design

reviews
- (U) Complete procurement of GFE mission flight test spares
- (U) The tooling effort to support low-rate production requirement

will be completed
- (U) Planning for the RDT&E flight test aircraft air load

calibrations will be completed

- (U) Engineering design and drawing releases will be completed 00533
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Program El eme nt: #0604231F Project Number:miz
PE Title: C-17 Program Budget Activity: #4-Tactical Programs

- (U) Technical and logistics analyses continued
- (U) Flight test aircraft assembly continued
- (U) Avionics/software integration continued

4. (U) FT 1991 Planned Program:
- (U) Complete assembly of durability article
- (U) Begin durability and static testing
- (U) Complete assembly of static article
- (U) Complete assembly of test aircraft (T-1)
- (U) First flight Jun 91

- (U) Avionics/software integration continued
- (U) Development of detailed test planning concentrating on

full-scale durability and static articles, and RDT&E test

aircraft will be completed
- (U) First production aircraft (P-i) deliveFed to airloads calibration

testing (start & complete)
- (U) Begin static article ultimate strength testing

5. (U) Program to Completion:
- (U) Complete static article ultimate strength testing (FY92)
- (U) Complete 0 level technical order validation (FY92)
- (U) Deliver maintenance/aircrew trainers (FY92)
- (U) Functional Configuration Audit/Physical Configuration Audit

(FY92)
- (U) Complete one life of durability testing (FY92)
- (U) Begin dedicated IOT&E (FT 92)
- (U) Complete 2nd life durability test (FY93)
- (U) Operational Readiness Evaluation Conducted (FY93)
- (U) Flight/Weather Testing Completed (FY94)

D. (U) WORK PERFORMED BY: Douglas Aircraft Company, Long Beach, California.

E. (U) COHPARISON WITH FY 1990/91 DESCRIPTIVE SUiARY:

1. (U) TECHNICAL CHANGES: The current estimates for the maintenance, NTM/I,
MTBMC, MTBR, and Mean Manhours to Repair parameters have been changed to account
for the latest analyses and aircraft design. Also, the current estimate for the
payload/range, landing and takeoff distance have been adjusted to account for the
latest projected operating weight. The reported payload/range is 28 nautical
miles short of specifination requirements using the specification ground rules.
However, the maximum 0ayload/range (160,O001bo/2400nm) threshold will be met.

2. (U) SCHEDULE CHANGES: Milestones IIIB, IOC, First Flight, FOC, and Complete
DT&E/IOT&E have been rescheduled to reflect the overall delay caused by problems
experienced in T-I assembly and avionics development. The schedule also reflects
the impact of the Congressional reduction in FY90 procurement quantity (with
subsequent production buy/delivery reschedule.) Milestone FOC reflects the same
date (FY instead of month and year) as shown in the current SAE Acquisition
Program Baseline.0d
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Program Element: #0604231F Project Number:zxxzl
PE Title: C-17 Program Budget Activity: #4-Tactical Programs

3. (U) COST CHANGES: RDT&K: (-20,400) This change in primarily a result of
decreasing training, data, and PSE requirements. This decrease is partially
offset by an increase in costs due to the reestimate of Air Vehicle, Test, and
Systems Engineering/Program Management costs. PROCUREMENT: (+4,305,500) This
change is a result of revised OSD economic escalation indices and the buy profile
for incorporation of a slower build-up rate.

F. (U) PROGRAM DOCUMENTATION:
- (U) SON (MENS) Nov 80
- (U) SORD (SOC) Apr 88
- (U) DCP Jun 88
- (U) ADM 6 Nov 89
- (U) Acquisition Program Baseline - Revision submitted to OSD 8 Dec 89.
- (U) TEMP - Approved 4 Oct 88, revised TEMP completed OSD review 19 Dec 89.

G. (U) RELATED ACTIVITIES: None. There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT (PE #0401130F):
FT 1989 FY 1990 FY 1991 To Total
Estimate Estimate Estimate cop Prog

Funds 1,104.7 1,429.4 2,146.1 30,674.4 36,092.9
Quantity 4 4 6 194 210

1. (U) MILCON (PE #0401130F):
FT 1989 FY 1990 FY 1991 To Total
Estimate Estimate Estimate C Prog

Funds 4.2 4.7 29.6 339.6 378.1

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Date Results
None (Engineering Development And Component Qualification Testing Only)

T&E ACTIVITY (TO COMPLETION)

Event Planned Date Remarks
Initiate DT&E Jun 91 None
Initiate Dedicated IOT&E Dec 92 None
Complete DT&I/IOT&E Jun 93 None
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FT 1991 RDT&E DESCRIPTIVE S UMARY

Program Element: *0604233F Budget Activity: #4 - Tactical Programs
PE Title: Tanker-Transport

Training System (TTTS)

A. (U) RESOURCES 0 in Thousands)
Project
Number & FY 1989 FT 1990 Fy 1991 To Total
Title Actual Estimate Estimate Complete Program
Tanker-Transport Training System (TTTS)

4,081 3,602 2,401 0 10,084

B. (U) BRIEF DESCRIPTION OF ELUMENT: The Tanker-Transport Training System
(TTTS) is required to implement Specialized Undergraduate Pilot
Training (SUPT) in Air Training Comand. This HQ USAF approved
training concept will provide higher quality graduates with skills
specifically tailored to the needs of gaining commands. Additionally,
it will reduce training costs and reduce the training load on the T-38
allowing the Air Force to continue using the T-38 into the next
century. The acquisition of the TTTS aircraft will also substantially
reduce the eventual size of t.a T-38 replacement fleet thereby
providing additional acquisition cost savings. The TTTS program will
procure commercially available Jet aircraft, missionized for the
training role and accomodating an instructor and two students, and
compatible simulators, courseware, and ground training devices. In
SUPT students will receive common primary training in the T-37 and
then enter either the Tanker-Transport (TT) track (for students
destined for TT type aircraft) or the Bomber-Fighter (BF) track (for
students destined for BF type aircraft). The TT syllabus will include
training in high and low altitude instrument approaches, crew
coordination, asymmetric thrust situations, airdrop fundamentals, low-
level navigation, airborne rendezvous, and cell formation.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Tanker-Transport Training System (TTTS): See PE description
above.

(U) FT 1989 Accomplishments:
- (U) Issued Request for Proposals 28 Aug 89

(U) FY 1990 Planned Program:
- (U) Conduct Source Selection and Award Contract
- (U) Begin courseware development
- (U) Begin simulator fidelity/compatiblity design/integration
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Program Element: #0604233F Budget Activity: #4 - Tactical Programs
PE Title: Tanker-Transport

Training System (TTTS)

(U) FT 1991 Planned Program:
- (U) Complete missionization of selected aircraft and

simulators
- (U) Complete curriculum/coursevare development

(U) Work Performed By: Contractor TBD.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds%

Aircraft Procurement (Air Vehicle and Spares) (BA 3)

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 9,525 14,400 193,037 1281,720 1628,682

(U) International Cooperative Agreements: None.
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FY 1991 WIr&E EEIP E S

Program Elemet: #0604236F axket Ar-tivity: #4
PE Title: Infrared Seardi andi Tra vn (IRSS) yaw

A. (U URQ-3S (S in hsarxis)

Numbr I'Y 1989 FY 1990 FY 1991 To Total

3298 IRSTS 4,542 2.44 0 0 53.583
Tbtal 4,542 2,449 0 0 53,583

B. (U) MIN ZIE= OF E[EME rT: 7he ] progr desigried, de1cs1
and dezammtrated an IRSTS capable of passively detecting emy
aircraft by their IR eissions. li- pro l is a joint /UAF/(2
program to provide passive detecticn capability to fighter aircraft.
lhe USK will cwziix the progrm thwaxih to prd3tion -dile the USAF
will only utilize the data fron the p:rogrm to st0prt the IRS
dwe~eqi;ent for the PAvdmx d lhtiCa Fighter (ATF) prg-ram.

C. (U) JMf=FICM!LCli F-M M7B IS W AN!W $10.0 PmLIQ( IN FY 1991:

1. (U) Proect 3298. : i program s to deve1c. and flight test
the Iaid-wve tS to provide kisk rduxtion for the nHs 11-I-rpoe progrm.

(U) E 3989 AgvMlishwents:
- (U) Qzzpleted flight testzx and provide flight test data to

m=30t ATF SPO.
- (U) USN started flight testig of both mid- aid long-wavesystem-
- (U) itmitored and ftmd USK night testing of lu'g--am

]:RMZS.

- (U) USK started PSD.

(U) FT 1990 Playned PRoarm:
- (U) Fvwds USAF dme of UK fnight testing to spport USN

pruictcm decision on aid- or lug-wave IRST system. USAF
to cbain flight test results for applicability to Air Fbrc&
program-

(U) FY 1991 Planned P :
- (U) No USAF activities.
- (U) Effort cmzpeted.
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1: Title: Infrared Sead and Trck S ti (MIS) ]o-,..

(U Work Irfored &: General Electric O, Utica, NY is the p1ime
ontractor. Testing is being oxz&xted by the 3246 Test Wing,
Eglin APB. Air Jrme t Awutical Laboratory (AFAL)
has also cctzbted with techical eqernise.

(U) RelatedAtites
- The impact of the atmsere upon IS perfrmance has been
extensively studied. ASD/VL con-tracted with Aeruret, Inc., to

pudean airborne Liht Deteaticui andi Ranging (IMAR) system
to qualitatively deribe the test range atmosphere. Mackulay
arwn, Inc., collected data from all sources involved in this
flight test and cumpiled a data base for use by future systems
in deteuning their electro-" ical sor quf .

- There is no amwsary duplicaticn of effort within the Air
Farce or Deparbmt of Defense.

(U) OtherFudaL s: Nam.

(U) International Cooerative A: Nom.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: *0604237F Project Number: 3308
Title: Yariable Stabililt In-Flight Budget Activity: #4 - Tactical Programs

Simulator Test Aircraft (VISTA)

A. (U) RESOURCES (S in Thousands)

Proiect Title Variable Stability In-Flight Simulator Test Aircraft (VISTA)

Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

VISTA 7,731 12,348 7,316 2,100 41,613

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: This
program modifies an F-16D to create a high-performance, flying simula-
tor, known as VISTA, as a replacement for the NT-33A. For the past 30
years, the R&D flight test community (Air Force, Navy, NASA, and indus-
try) has extensively employed the variable stability NT-33A for pre-
first flight evaluation of advanced aircraft, to establish flying
quality specification criteria, and as a flying laboratory for flight
control and cockpit display research. The NT-33A has been a veritable
workhorse with a full schedule of test activities. Its success is
directly attributable to its relatively low cost of operation, rapid
response to customer needs, and high degree of credibility in the
flight test community. The NT-33A has been credited with identifica-
tion of flight control deficiencies on the prototypes for the YF-17 and
F-18. Gone undetected, such deficiencies could have resulted in loss
of the prototype aircraft. Now, the NT-33A must be replaced. It is
the oldest actively flying aircraft in the Air Force inventory and its
performance is not representative of future aircraft. VISTA, a modi-
fied F-16D, will have the capability to simulate a wide range of air
vehicles to identify crucial flight control and human factor design
deficiencies before first flight. In addition, the Air Force and Navy
Test Pilot Schools will use VISTA, as they have the NT-33A, to safely
train test pilots to judge the deficiencies and characteristics for
aircraft handling quality, avionics, and human factors in a realistic
high performance environment. VISTA will be a national facility for
flight research.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) All aircraft modification design activity was completed.
- (U) A cockpit mockup was evaluated by pilots.
- (U) Aircraft modification activity was initiated and 40 percent of

the drawings released.
- (U) A flight test was performed to assist in locating the sideslip

sensor.

2. (U) FY 1990 Planned Program:
(U) Extensive aircraft modification and Variable Stability System

development activities will be completed.
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Program Element: 4060237F Project Number:
Title: Variable Stabili& In-Flight Budget Activity: 44 - Tactical Programs

Simulator Test Aircraft (VISTA)

- (U) Variability Stability System components will be installed and
integrated with the F-16D flight control system.

- (U) Flight control and Variability Stability System software
validation and verification testing will be initiated.

- (U) Ground testing will be initiated to ensure design and safety
requirements have been met.

3. (U) FY 1991 Planned Program:
- (U) Ground testing will be completed.
- (U) Software validation and verification will be completed.
- (U) The flight readiness review will be conducted.
- (U) Flight testing will be initiated to verify operational

performance.

4. (U) Program to Cm letion:
- (U) Flight testing will be completed.
- (U) A physical and functional configuration audit will be

conducted.
- (U) The program will be completed and VISTA will be transitioned to

flight research in the first quarter of FY 1992.

D. (U) WORK PERFORMED BY: The VISTA prime contractor is General Dynamics,
Fort Worth Division, Fort Worth, Texas. The program is managed by the
Flight Dynamics Laboratory, Wright-Patterson AFB, OH.

E. (U) COMPARISON WITH F 1990/91 DESCRIPTIVE S y:1. (U) TECHNICAL CHANGES: None.

2. (U) SCHEDULE C .ES: Due to a combination of slow contractor
startup and non-availability of critical computer spares, VISTA
transition to flight research will be delayed by five months.

3. (U) COLTbANGL5: None.

F. (U) IDGRA L ATION:
- (U) Approval of request for RDT&E Aerospace Vehicle, HQ USAF letter

dated 15 July 1985.

G. (U) RELATED ACTIVITIES:
- (U) This program receives technology inputs from Aerospace Flight

Dynamics (PE 0602201F).
- (U) The technology product of this program will be applied to Flight

Vehicle Technology (PE 0603205F) and Advanced Flight Technology
Integration (PE 0603245F).

- 0U) Coordination is maintained through the VISTA Users Croup comprised
of members of the Air Force, Navy, NASA, and industry.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPIZn ATIOfN _J : Not applicable. 0
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Program Element: 40604237F Project Number: j308
Title: Variable Stability In-Flight Budget Activity: 44 - Tactical Programs

Simulator Test Aircraft (VISTA)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

1. (U) Request for Proposal 4th Quarter FY 1987
2. (U) Source Selection Completed 2nd Quarter FY 1988
3. (U) Contract Award 4th Quarter FY 1988
4. (U) System Design Completed 4th Quarter FY 1989
5. (U) Aircraft Modification Completed 4th Quarter FY 1990
6. (U) Ground Check-out Completed 2nd Quarter FY 1991
7. (U) First Flight 3rd Quarter FY 1991
8. (U) Flight Test and Certification Completed 1st Quarter FY 1992
9. (U) Transition to Flight Research Program 1st Quarter FY 1992

UNCLASSIFIED 0054



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604239F Project: N/A
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fighter (ATF) FSD Procrams

Project Title: ATF FSD

POPULAR NAME: AT=
A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands)

I ii ii I
I SCHEDULE I FY 1989 I FY 1990 I FY 1991 i To Comolete i
I Program I I DAB II I Milestone |
Milestones I I I IIIA and B
II I I I i Sp

Engineering[ [
Milestones I I PDR I

S I I CIDR
T&E I I I

Milestones I I III I i
Contract I FSD I I
Milestones I contract 1 I

I I I award I I
BUDGET l I IProgram Total I

1 (S000) I FY 1989 I FY 1990 I FY 1991 I(To Complete) I
I Major I I I I
I Contract I I 1 265,641 1 9,439,641 I

I1 1(9.174,000) I
I Support I I I I
I Contract I I 500 I 20,000 I

I I I (19.5001 I
I In-House I I I I
I Support 1 I 3,300 1 82,400 I

I I I I (79.100) I
1 GFE/ I I I I I
I Other I I I 14,000 I 752,600 I

I I I I (738.600) I
I Total I I I 283,441 I 10,294,641 I

I I I 1(10.011.200) I
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Program Element: #0604239F Project: # N/ a
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fichter FSD Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
ATF Program will develop the next-generation air superiority fighter
for introduction in the late-1990s to counter the emergence of large
numbers of advanced Soviet fighters. The ATF is designed to penetrate
multiple targets. The ongoing competitive 54-month Demonstration/
Validation (Dem/Val) phase is designed to reduce risk for entry into
Full Scale Development (FSD) and includes design trade-off analyses,
flying prototype aircraft, ground-based avionics prototypes, and other
contractor-tailored hardware intensive demonstrations. An additional 2
months to sustain engineering is planned for the winning contractor.
The ATF FSD effort will be based on the Weapon System Specification
formulated from data developed during the Dem/Val (Prototype) phase.
The FSD program will consist of design, fabrication, and development
flight testing of 9 FSD test vehicles; updating of Avionics Flying
Laboratory (AFL) and using it to develop and integrate the FSD avionics
suite; and design, development, and evaluation of all necessary
supporting equipment, information, and planning for the production and
operational fielding of the ATF Weapon System.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments: Not Applicable.

2. (U) FY 1990 Planned Proaram: Not Applicable.

3. (U) FY 1991 Planned Program:
- (U) Conduct FSD source selection and award contracts to winning

weapon system contractor team and winning engine contractor.
- (U) Initiate design of FSD aircraft and support elements.
- (U) Initiate fabrication and assembly of FSD flight test engines.
- (U) Upgrade avionics ground prototype to a system integration

laboratory (SIL) to develop and test the full-up ATF integrated
avionics architecture.

- (U) Initiate validation of Common Avionics specifications.
- (U) Use winner's Prototype Air Vehicles and completed AFL to

provide initial flight environment experience and development
for emerging avionics components and other subsystems until FSD
aircraft are available.

4. (U) Program to Comoletion:
- (U) Preliminary Design Review (PDR) will be completed in FY 1992.
- (U) Critical Design Review (CDR) will be completed in FY 1993.
- (U) Nine FSD aircraft will be delivered (FY 1994 to FY 1996).
- (U) Testing will be conducted with these aircraft to include:

weapon compatibility, performance, flying qualities,
observables, integrated avionics, climatics, SEEK EAGLE and
completion of Initial Operational Test and Evaluation (FY 1994
to FY 1996).
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Program Element: #0604239F Project: # NIA
PE Title: Advanced Tactical Budget Activity: # 4 - Tactical

Fighter FSD Procrams

D. (U) WORK PERFORMED BY: The ATF FSD Program will be managed by the
Aeronautical Systems Division (ASD), Wright-Patterson AFB OH. At the
completion of the ongoing Dem/Val phase in FY 1991, the government will
conduct an ATF FSD source selection and award contracts to a single
airframe manufacturer and a single engine contractor.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: FSD Contract Award 4Q FY91 vice 2Q FY91.
3. (U) COST CHANGES: $1,266,341 increase due to additional engine

airframe, ground and flight test due to extension of FSD for 1 year
and the use of Dec 89 inflation indices.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 304-83, 9 Nov 84.
- (U) TAF 304-83-3/IIA, SORD for ATF (Revision 1), 1 Feb 89.
- (U) ATF TEMP, 3 Mar 89.

G. (U) RELATED ACTIVITIES:
- (U) PE #0603230F, ATF (Dem/Val), focuses on the ATF mission and is

performing risk reduction demonstrations prior to entering FSD.
- (U) Preliminary FSD for Integrated Electronic Warfare

Systems/Integrated Communications, Navigation, Identification
Avionics (INEWS/ICNIA) (PE #0604250F) provides the common core set
of integrated avionics module designs for integration into the
overall weapon system and continue test and validation of ATF
applicable avionics modules.

- (U) ATF procurement will be funded in PE #0207219F, ATF Procurement.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) POCUREMENT: Not applicable.
2. (U) MILITARY CONSTRUCTION: Not applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA: Not Applicable.

00545

UNCLASSIFIED



ncassifi id
FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 00604240F Project:#N/A
PE Title: 9-2 Advanced Technology Bomber Budget Activity:#3-Strategic Programs

Project Title:B-2 Advanced Technolor Bomber

POPULAR NAME: L2
A (U) SCHEDULE/BUDGET INFORMATION (S in Thousadsl:

SCHEDULE FY 1989 FY 1990 FY 1991 TO COMPLETE

Program Full
Milestones Production

Decision

Engineering First
Milestones Flight

T&E Start L/O
Milestones Testing

Contract Award FY89/ Award FY91
Milestones FY90 LRIP Production

Contract Contract

BUDGET PROGRAM TOTAL
($000) FY 1989 FY 1990 FY 1991 (To aplete)

Major Contract

Support Contract

In-House Support

GFE/Other

TOTAL 2,176,560 1,881,448 1,566,692 21.3B
(2,769,312)
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Program Element: 00604240F Project: N
PE Title:B-2 Advanced Technology Bomber Budget Activity:#3-Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
The B-2 is a multirole strategic bomber with exceptional range and

payload that is capable of performing both the conventional and nuclear delivery
roles. Deployment of the B-2 will address the national requirement to increase

our targeting flexibility, to redress the relative decline of our strategic
capabilities, and to revitalize our strategic deterrent forces. The 5-2 program
will significantly enhance the manned bomber portion of the strategic TRIAD,

while preserving the vitally needed flexibility for worldwide nonnuclear force
projection in response to unforeseen contingencies.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomulishments:
- (U) Continued B-2 system development with emphasis on flight test

activities of the Full Scale Development (FSD) aircraft.
- (U) Continued flight testing of navigation and radar systems on

C-135 flying test bed.
- (U) Began initial testing of D&DT airframe.

2. (U) FY 1990 Planned Program:
. (U) Continue B-2 system development with emphasis on flight test

activities of the FSD aircraft.
. (U) Continued flight testing of navigation and radar systems on

C-135 flying test bed.
. (U) Continued testing of the DODT airframe and initial testing

of static airframe.

3. (U) FY 1991 Planned Program:
- (U) Continue B-2 system development with emphasis on flight test

activities of the FSD aircraft.
- (U) Continued flight testing of navigation and radar systems on

C-135 flying test bed.
. (U) Continued testing of D&DT and static airframe.

4. (U) Program To Comletione
. (U) Complete flight testing of the 3-2 aircraft.
. (U) Complete testing of DOT and static airframe.

D. (ti) WORK PERFORMED BY:
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Program Element: 00604240 Project: #N/
PE Title:B-2 Advanced Technology Bomber Budget Activity:#3-Strateic Programs

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES:

- (U) FY89 and FY90 combined into a single LRIP contract.
- (U) Full production decision moved from FY90 to FY91.
- (U) Multiyear procurement start date moved from FY92 to FY93.
- (U) RAA moved from FY94 to FY95.

- (U) Procurement program extended by one year to FY96.
3. (U) COST CHANGES:

- (U) Total program cost increased from $67.7B to $70.2B (May 89

DAB) as a result of stretching the procurement program and delaying
the full production and multiyear decisions by one year. A revised
estimate of total program cost incorporating the effects of the
.Boeing strike (fall FY89), the quantity reduction directed by the

FY90 Appropriation Bill, and the revised OSD inflation rates as of
Jan 1990, will be available later, after review by the Air Force
and OSD CAIG.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC Requirements Documents. Mar 1985, classified S/SAR
- (U) B-2 TEMP, Nov 1989, classified S/SAR
- (U) 5-2 ADM. Jun 1989, classified SECRET

C. (U) RELATED ACTIVITIES:
- (U) The aircrew training devices for the B-2 are funded in the 5-2
baseline. The aircrew training devices development and procurement costs
are included in the total program cost. The aircrew training devices
program is managed by the B-2 System Program Office and includes eight
Weapon System Trainers (WST), two Weapon System Operator Mission Trainers

(WSOIT). and a System Support Center (SCC).
- (U) Other Related activities. None.
- (U) There is no unnecessary duplication of effort within the Air

isForce or the Department of Defense.
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Program Element: 00604240o Project: #
PE Title:Io2 Advanced TechnologX Bomber Budget Activity:#3-Strateic Programs

H. (U) OTHER APPROPRIATION FUNDS (TYS in Thousands);

FY 1989 FY 1990 FY 1991
Esiae Estimate Etmt

1. (U) P 3,036,831 2,309,422 3,827,643
QM (3) (2) (5)

2. (U) MILITARY CONSTRUCTION: 59,000 112,000 141,000

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

TE ACTIVITY (PAST 36 MONTHS)

Event DAMe Results
(U) Acceptance of D&DT airframe 6 May 89 Delivered
(U) First flight 17 Jun 89 Successful
(U) Acceptance of static airframe 9 Jan 90 Delivered
(U) Total of 8 test flights Successful

(31.6 hrs)

T&E ACTIVITY (TO COMPLETION)

Event Pl Remarks
(U) Future events classified C/SAR
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604242F Project Number: HLA
PE Title: Advanced Tactical Aircraft (ATA) Budget Activity: #4 - Tactical

Proarams

A. (U) RESOURCES (S in Thousands):
Project Title: Advanced Tactical Aircraft
Popular FY 1989 FY 1990 FY 19ql To Total
Name Actual Estimate Estimate Comlete Program

ATA CONT TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
The Advanced Tactical Aircraft (ATA) program will develop the next
generation deep interdiction fighter to replace the F-111. r

J The ATA will face vastly improved defenses made up
of a network of air and ground threats significantly improved over
present forces. These forces threaten our ability to penetrate Warsaw
Pact and other defended areas worldwide and cose a .-rinto threat to
the F-111.

Badiness,
reliability, maintainability and supportability will be imroved
through fault tolerant systems with on-board detection/isolation
capabilities and faster flightline repair.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
-(U)
- (U)

-(J)

2. (U) FY 1990 Planned Prooram-
-C)'

- (U)
-Wi)

3. (1)) FJX1991 Planned Proaram: -

- (U)

- (U)

4. (U) Proaram to comwletion: J
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY:

(U) Prime Contractors:

General Dynamics Ft. Worth, TX Concept Definition,
Dem/Val, FSD phases

McDonnell Douglas Aircraft St. Louis, MO Concept Definition,
Dem/Val, FSD phase
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Program Element: # 0604242 Project Number: MLA
PE Title: Advanced _actical Aircraft (ATA) Budget Activity: #4 - Tacticl

E. (U) COMPARISON WITH FY 1990191 DESCRIPTIVE 
SUMMARY:

1. (U) TECHNICAL CHANGES: Not Applicable.
2. (U) SCHEDULE CHANGES: Not Applicable.
3. (U) COST CHANGES: Not Applicable.

F. (U) PROGRAM DO fNTATION:
- (U) SAF/AQ ATA Acquisition Strategy Briefing to AF/CC with attached

SAF/AQ Memorandum, 13 May 1988.
- (U) TAF SON 336-88, 1 Mar 1989.
- (U) TAF SORD 336-88-I-A,19 June 1989.
- (U) MOU for ATF and ATA Cross Service Utilization, 4 Mar 1986.

G. (U) RELATED ACTIVITIES:
- (U) Program Element #0604233N (Navy A-12).

-- (U) Programmatic relationship is established by the 4 Mar 86 MOU
for Cross-Service Utilization of ATF and ATA.

-- (U) Air Force direction is contained in the 13 May 88 SAF/AQ
Acquisition Strategy Briefing to the AF/CC.

-- (U) The Air Force has staffed the Navy Program Office with three
Air Force Officers (program manager, engineer, and logistician)
to provide extra space well-rounded Air Force representation in
the basic Navy program.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands) TBD

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (L) MILESTONE SCHEDULE:

00551 )
Unclassified



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY
Program Element: #0604243F Budget Activity: #6 - Defense Wide Mission SuDRort

PE Title: Manpower. Personnel. and Training Development

A. (U) RESOURCES (S in Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Prn

3816 Pilot Selection and Classification System (PSACS)
0 3,912 2,799 255 6,966

3817 Forcewide Training Systems
0_480 695 Cont TBD
0 4,392 3,494 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element provides
engineering development to ensure transition of maturing manpower,
personnel, and training (MPT) technologies from AF laboratories, and
fielding of MPT systems which are logistically supportable by the
operational forces. Historically, transition of MPT technologies to
operational users has been ineffective due to a lack of a formal
program. This program element will solve this problem and field
technologies to improve effectiveness of AF training development/
delivery, performance assessment, personnel acquisition, job
assignment, force management, and human performance in weapon systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 3816. Pilot Selection and Classification System (PSACS):
The Air Force needs the ability to select pilot candidates who have
the best chance for completing pilot training. Small reductions in
the attrition rate can save millions of dollars each year, as well
as increase the number of pilots. Further, an additional
capability is needed to predict the probability of success in
specific types of aircraft. This capability supports Specialized
Undergraduate Pilot Training (SUPT), which will provide basic pilot
training in T-37 aircraft and allow immediate specialized training
in T-38 aircraft for Fighter-Bomber pilots and in business jet
trainers for Tanker-Transport pilots. The net result is a more
efficient use of training aircraft, reduced attrition in pilot
training, and greater job satisfaction. This program will design,
develop, validate, and produce a specialized computerized testing
device and computer-based battery of tests designed to predict
which pilot candidates will be successful in training and follow-
on aircraft assignment.

(U) FY 1989 Accomlishments: Not applicable.

(U) FY 1990 Planned Program:
(U) Begin full scale development of the Pilot Selection and

Classification System (PSACS) based upon technology

UNCLASSIFIED 
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Program Element: Q0604243f Budget Activity: 46 - Defense Wide Mission SuRnort
PE Title: Nannower. Personnel. and Training Development

developed by the AF Human Resources Laboratory in PE
0602205F and PE 0603227F.

- (U) Begin software coding of the selection test battery.
- (U) Produce prototype test devices to verify that the new

design Is capable of producing valid predictions of
success.

(U) FY 1991 Planned Proaram:
- (U) Complete full scale development of the PSACS.
- (U) Integrate a validated specialized pilot training predictor

into the test battery.
- (U) Conduct Operational Testing and Evaluation of the PSACS.
- (U) Set up an operational support center to maintain the system

and provide software support.
- (U) Begin production of the PSACS test devices (funded in PE

080478F).

(U) Work Performed by: Project is managed by Human Systems
Division, Brooks AFB TX. The major contractors are to be
determined.

(U) Related Activities:
- (U) PE 0602205F, Personnel, Training, and Simulation
- (U) PE 0603227F, Personnel, Training, and Simulation Technology
- (U) PE 0804748F, Flight Screening
- (U) No unnecessary duplication of effort within AF or DoD.

(U) Other ADMropriation Funds: Not applicable.

(U) International Cooperative Aareements: None.

2. (U) Project 3817. Forcewide Training Systems: New and increasingly
complex weapon systems and rapidly changing technology are vastly
increasing AF training requirements, while training resources
remain relatively fixed. Personnel programs, such as RIVET
WORKFORCE, which combine related AF specialities, further increase
enlisted field training requirements. Thus, the AF will have to
rely more heavily upon on-the-Job training and more efficient
methods of training. This program will capitalize on the advances
in intelligent computer-aided instruction and computer engineering
and will focus on providing cost effective, efficient delivery of
training to the operational forces.

(U) FY 1989 Accomulishments: Not applicable.

(U) FY 1990 Planned Program:
- (U) Begin design and analysis of system concept options and

full scale development of an AF enlisted field training
system based upon the results of the advanced technology
development project in PE 0603227F, Personnel, Training,
and Simulation Technology (Project 2557).
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Progrtn Element: 40604243F Budget Activity: 46 - Defense Wide Mission SuRort
PE Title: Manpower. Personnel. and Training DeveloRment

- (U) Develop and evaluate computer-based tutoring system for
maintenance troubleshooting.

- (U) Begin full scale development of Maintenance Skills Tutors
for Tactical Air Forces, based upon the results of the
advanced technology demonstration project in PE 0603227F,
Personnel, Training, and Simulation Technology (Project
2949).

(U) FY 1991 Planned Pro2gra=
- (U) Conduct pre-acquisition analysis of the enlisted field

training system.
- (U) Conduct preliminary design review of Maintenance Skills

Tutors.
- (U) Begin software conversion for Maintenance Skills Tutors.

(U) Work Performed By: This program will be managed by the Human
Systems Division, Brooks AFB TX. The major contractors are to
be determined.

(U) Related Activities:
- (U) PE 0601102F, Defense Research Sciences
- (U) PE 0602205F, Personnel, Training, and Simulation
. (U) PE 0603227F, Personnel, Training and Simulation Technology
- (U) PE 0602233N, Mission Support Technology: Personnel,

Training and Simulation Technology Area
- (U) PE 0602234N, Systems Support Technology: Human Factors

Technology Area
- (U) FE 0603733N, Training Devices Technology
- (U) PE 0603720N, Education and Training
- (U) PE 0603707N, Manpower and Personnel Systems Development
- (U) PE 0603733N, Training Devices Technology
- (U) PE 0603720N, Education and Training
- (U) PE 0604703N, Training and Personnel Systems Development
- (U) PE 0602716A, Human Factors Engineering Technology Dev
- (U) PE 0602727A, Non-System Training Devices Technology
- (U) PE 0602785A, Manpower, Personnel, and Training Technology
- (U) PE 0603007A, Human Factors, Personnel, and Training

Advanced Development
- (U) PE 0604722A, Education and Training Systems
- (U) No unnecessary duplication of effort within the AF or DOD.

(U) Other Aenronriation Funds: Not applicable.

(U) International Coonerative Afreements: None.
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FT 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604244F Project: 3182
PE Title: SRAN II - Ing Development Budget Activity: #3 - Strategic Programs

Project Title: Short Range Attack Missile II (SRAM II)

PFJ
POPULAR NAME: SRAN II

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FT 1989 FT 1990 FT 1991 To Complete
Program MS IIIA Feb 92
Milestones _OC F94/3
Engineering
Milestones CDR Sep
T&E lot Flight 25th Flight
Milestones April Feb 93
Contract LRIP LL LRIP Feb 92
Milestones February FRP FY93/3

Program Total
BUDGET FT 1989 FT 1990 FT 1991 (To Complete)
Major 333,900
Contract 91,500 64.100 33,500 (34,200)
Support 391,400
Contract** 71.300 92,700 86.000 (77,500)
In-House 31,800
Support 3,000 13,200 6*800 ( 7,000)
GFU/ 238,400
Other 25,083 45,630 30,582 (79,300)
Total 190.683* 215,630 156,882 1,013,500

* Funds in PE ,0603364F, SRAH II Advanced Development

*Funds engineering development to integrate SRAN II on the B-IB

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Strategic Air Comand requires an improved short range attack missile to
improve the operational flexibility of our penetrating bombers by providing
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Program Element: # 0604244' Project: 3182
FE Title: SRAH II - Eng Development Budget Activity: #3 - Strategic Programs

a single weapon to 3trike defended, hard and relocatable targets without
having to directly overfly targets. SRAM II is a supersonic, air-to-ground
nuclear weapon that severely stresses the defensive threat. The
combination of supersonic speed, low observability, and variable flight
profile makes SRAM II highly survivable in terminal defense zones. SRAM II
significantly compounds enemy defense requirements and prevents
optimization of defenses against low altitude subsonic targets. The
required performance improvements relative to SRAN-A are attainable with
existing technology. It is not the intent of this program to stress
technology to its limits, but rather to build a state-of-the-art SRAM II
using available technology.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Planned Program:
- (U) Full scale engineering development activities continued, with

all major subsystems completing CDR, except for the rocket
propellant. Final CDR delayed from May 89 to Sep 90.

- (U) Fabrication of flight test missiles began
- (U) Flight test plans completed

2. (U) FT 1990 Planned Program:
- (U) FSD activities will begin transition to system level testing of

the fully integrated missile
- (U) Complete the rocket motor fault tree analysis and institute

procedures to correct cold soak propellant cracking
- (U) Complete production of development rocket motors
- (U) Continue testing SRAM II/BI-B integration

3. (U) FT 1991 Planned Program:
- (U) Delivery of first flight test missile
- (U) The first live test launch will be conducted, with six

additional flights, including DOE test warhead integration
- (U) Conduct eight DT&E test flights of the missile
- (U) Rocket motor preliminary flight rating test complete
- (U) Rocket motor qualification phase started
- (U) First Avionics Lifetime Durability Tests complete
- (U) B-IB aircraft and launcher FSD equipment validation and

verification complete
- (U) Continued B-2 integration and lab testing

4. (U) Program to Completion:
- (U) Long lead low rate initial production
- (U) Low rate initial production authorization (MS liA)
- (U) Missile production transitions to automated production facility

in Oak Ridge, TN

- (U) Radar cross section testing complete
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Program Element: # 0604244F Project: 3182
PE Title: SRAN 11 - Eng Development Budget Activity: #3 - Strategic Programs

- (U) Continue to flight test the missile, completing the scheduled 25
launch test program in FY 1992. The final five launches will be
OT&E launches of production missiles that incorporate design
changes identified during previous DT&E/IOT&E launches

- (U) Production approval to produce 1633 missiles

D. (U) WORK PERFORMD BY: Boeing Aerospace, Seattle, VA, and McDonnell
Douglas Astronautics, St. Louis, MO, responded to our request for
proposals. Boeing Military Airplane, Vichita, KS, and Rockwell
International, E1 Segundo, CA, will integrate SRAN 1I on the B-I
aircraft. The SRAM II program will be directed by Air Force Systems
Command's Aeronautical Systems Division, Vright-Patterson AFB, OH.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: Chosen alternate rocket propellant failed

thermal cycle tests, as did the "Pathfinderg mixture. Pulse 2
cracked at extremely cold temperatures, yet Pulse 1 passed.
Detailed fault tree analysis is being conducted to precisely
determine the cause(s) and a fix. The investigation has centered
on the propellant barrier interaction, Pulse 2 bulb geometry and
propellant cure times. This delay has impacted CDR, first flight
and subsequent milestones. Once the fix is implemented, there are
no expected impacts to system capability.

2. (U) SCHEDULE CHANGES: Critical Design Review completion delayed from
May 1989 to September 1990. First flight has been delayed from
September 1990 until April 1991.

3. (U) COST CHANGES: RDT&E for FY 1991 has been reduced $55.9M from
$212.8 to $156.9 and procurement has been reduced $62.0K from
$83.2M to $21.2K. The FY 1992 budget estimate will incorporate the
original FTY 1991 LRIP production. The FY 1993 RDT&E will be

increased to support the delayed flight test effort.

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC SON 14-82, SECRET, 1 MAR 86
- (U) AFSC SCP, SECRET, 22 FEB 86
- (U) SRAN 1I DCP, 2 JUN 87
- (U) SRAM II SYSTEM SPECIFICATION, SECRET, 30 MAR 86
- (U) SRA II TE nP v/ANNEX, SECRET, JAN 88
- (U) SAC SORD 14-82 lI/111, SECRET, 16 OCT 89

G. (U) RELATED ACTIVITIES:
- (U) All missile development activities prior to FY 90 are funded

through the SRAM II Advanced Development program (PB 0603364).
- (U) SRAN II will be developed for internal carriage on the B-IB

(PE 0604226F) and B-2 (PE 0604240F).
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Program Element: # 0604244F Project: 3182
PE Title: SRAM II - Eng Development Budget Activity: #3 - Strategic Programs

- (U) Funds are programmed In the B-IB program element to procure the
hardware modifications to support SRAM II carriage. The SRAM II
program element contains the RDT&E funds to develop the B-lB
hardware modifications.

- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

FY1990 FY1991 Total
Actual Estimate Program

Missile Procurement, BA 4201
Funds (Weapon System Only) 10,791 21,210 1,277,000

Quantities 1633

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:
- (U) The United Kingdom (UK) is interested in developing/purchasing a

nuclear tactical air-to-surface missile (TASM). The United States
and UK have signed a Memorandum of Understanding for the exchange

of SRAM II data to facilitate a UK feasibility study of this
potential TASM solution (See SRAM-T Descriptive Summary, PE
0604245F).

J. (U) TEST AND EVALUATION DATA:
- (U) B-IB aircraft #9, at Edwards Air Force Base, has successfully been

modified and instrumented to carry the SRAM II for the test program

- (U) Flight test began in Nov 89, carrying dummy shape missile to check
the launcher modifications and instrumentation. A successfil
Jettison of a dummy shape missile was accomplished on 20 Dec e9.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604245F Project: XXXI
PE Title: Short Rana* Attack Missile Budget Activity: #4 - Tactical Programs

- Tactical (SRAM T)

Project Title: Short Range Attack Missile - Tactical (SRAM4-T)

POPULAR NAME: SRAM-T

A. (U) SCHEDULE/BUDGET INFORMATION ($ in Thousands):

SCHEDULE FT 1989 FY 1990 FY 1991 To Complete
Program MS III FY94/2

Milestones MS II Nov IOC
Engineering PDR Oct
Milestones CDR Jun
T&S lot Flight Jun 92
Milestones 21st Flight FY94/2
Contract FRP LL FY93/4
Milestones FSD Feb FRP FT94/3

Program Total

BUDGET Fy 1989 FY 1990 FT 1991 (To Complete)
Major 197,800

Contract 26,100 70.800 (100,900)
Support * 37,700

Contract 16,000 13,200 ( 8,500)
In-House 12,100
Support 1,900 3.900 ( 6,300)
GFE/ 77,900
Other 10,650 30,681 (36,569)
Total 54.650 118,581 325,500

Funds engineering development for integr tin& SRAM T on the F-1SE.
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0 Program Element: # 0604245F Project: XXXl
PE Title: Short Range Attack Missile Budget Activity: #4 - Tactical Programs

- Tactical (SRAM T)

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Short Range Attack Missile - Tactical (SRAM-T) is a first
generation tactical nuclear air delivered missile capable of
penetrating Soviet and Warsaw Pact air defenses to strike defended,
hard and relocatable targets without having to directly overfly
targets. The need for SRAM-T is based upon an operational deficiency:
there are no tactical stand-off nuclear weapons for Tactical Air Force,
Navy and NATO dual capable aircraft. A modified Short Range Attack
Missile II (SRAM II) offers the least costly, most timely and lowest
risk option for meeting the tactical nuclear stand-off weapon
requirement. This modified SRAM II has been designated SRAM-T. Its
extended range will enable aircraft to avoid enemy air defenses at or
beyond the forward line of troops, as well as stand-off from terminal
area target defenses. Its combination of supersonic speed, low
observability and variable flight profiles will make the SRAM-T a
highly survivable weapon, significantly compounding enemy defense
requirements. The required SRAM-T performance modifications are
attainable with existing technology. It is not the intent of this
program to stress technology to its limits, but rather to build a state
of the art missile using available technology.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments: Not applicable.

2. (U) FY 1990 Planned Program:
- (U) SRAM-T engineering change proposal award
- (U) F-15E integration engineering change proposal award
- (U) Conduct preliminary design reviews on the tactical missile

variant of the basic SRAM II missile design, unique support
equipment and aircraft integration effort

3. (U) FY 1991 Planned Program:
- (U) Conduct critical design reviews on the tactical missile, support

equipment and aircraft integration etfort
- (U) Initiate missile and aircraft computer software development
- (U) Conduct early vibration flyaround and wind tunnel testing
- (U) Begin engineering for test flight missile payloads with DOE
- (U) Conduct warhead support equipment and training development
- (U) Support Weapon Secure Storage System (WS3) vault integration and

logistic support planning
- (U) Begin fabrication and qualification of SRAM-T test units and

F-15E adaptor hardware

4. (U) Program to Completion:
- (U) Fabricate and qualify flight test assets
- (U) Conduct flight test program on the F-15E to include separation,

captive carry and live launch missions. A total of 21 live
launches are planned
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Program Element: # 0604245F Project: XXOXl
PE Title: Short Range Attack Missile Budget Activity: #4 - Tactical Programs

- Tactical (SRAM T)

- (U) Conduct flight test program on the F-Ill. Conduct separation,
captive carry and live launch test missions to include two live
launches per carrier (four total live launches planned)

- (U) Begin SRAM-T long lead production based upon successful
completion of developmental test launches on the F-151

- (U) Begin SRAM-T full production based upon successful completion of
developmentAl and operational test launches from the F-15E

- (U) Conduct flight test qualification program on other tactical
aircraft as required (F-Ill, ZPG F-16, Tornado)

D. (U) WORK PERFORMED BY: Boeing Aerospace, Seattle, WA, will modify the SRAM
II for the tactical mission and McDonnell Douglas Astronautics, Saint

Louis, MO, will Integrate the SRAM-T on the F-153.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: Increased due to new inflation indices and a F-15E

integration contract that is greater than the original estimate.

F. (U) PROGRAM DOCUMENTATION:
- (U) NWRS-85, SECRET, MAY 85
- (U) TAC SON 306-86, SECRET, JUN 87
- (U) MNS, SECRET, APR 88
- (U) AFSC SCP, SECRET, SEP 88
- (U) TAF SORD 306-86-I-A, SECRET, 8 Aug 89

- (U) SRAM-T DCP, SECRET, 20 Sep 89
- (U) SRAM-T TEMP, SECRET, 16 Nov 89

G. (U) RELATED ACTIVITIES:
- (U) The parent SRAM II design is being developed under the SRAM II

Engineering Development program, PE #060244F
- (U) The SRAM-T/F-15E integration funding is justified under this

descriptive summary and is contained in PE #0207134F
- (U) NATO nuclear weapon storage facilities are funded In the Weapons

Storage and Security System (WS3) program, PE #0305155F.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):
- (U) F-15E modification production funding (3010), PE #0207134F, will be

included in the SRAM-T program In the to complete data.
- (U) Engineering to built an adapter to hang the missile in the WS3

(3080), PE *0208030, is contained within the SRAM-T program in the

to complete data.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

0
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0 I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

- ( ) The United Kingdom (UK) is interested in developinj/purchasing a
nuclear tactical air-to-surface missile (TASM) to [

. The United States and
UK have signed a Memorandum of Understanding for the exchange of
(1) SRAM II and Supersonic Low Altitude Target (SLAf) data to
facilitate a UK feasibility study of these alternative TASM systems
and (2) Tornado aircraft data for SRAM-T integration requirements
on NATO dual capable aircraft.

J. (U) TEST AND EVALUATION DATA: None

0
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FY 1991 RDI&E L&sIerI SLM4ARY

Progran Element: #0604247F Budget Activity: #4 - Tactical Programs
PE Title: ModularAutmaic Test Equiprent

A. () RESCEUS ($ in Thousands)

r FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Oomplete Progran
2503 modular Autcmatic Test Equipment (MATE)

11,423 11,000 11,025 Cont. TBD
3090 Generic Integrated Maintenance Diagnostics (GIMAt )

0* 2,926 2,022 Cont. TBD
Total 11,423 13,926 13,047 Tont. TED
*FY 1989 previously funded under PE 0604708F - Other Operational Equipment

B. (U) WIEF EESaICRPT OF ELM T: Previous and current methods used to
specify, design, build and support automatic test systems (ATS) have
resulted in a proliferation of equipment, low operational reliability
and supportability, and increased life cycle costs. A major reason why
aircraft availability (force readiness) is often below desired levels is
because of malfunctioning and unsupportable ATS at all levels of
maintenance. The MATE program has developed a set of guides which
delineates a standard modular architecture and a managarent system for
ATS and established a framework for the acquisition and support of
future Air Force ATS. In addition, an Air Force owned MATE Operations
Center has been developed to manage the MATE hardware and software
standards, perform verification testing on proposed MATE modules and
provide a center of MATE expertise for government and inlustry. The
GIMADS program develops system engineering methods to integrate
maintenance diagnostics considerations into weapon system design,
development and deployment. Special needs of various theaters of
operation, including those peculiar to the rapid deployment forces, are
addressed. The overall goal of GIMADS, in concert with the MATE
program, is to provide methods that can achieve 100% fault
detection/fault isolation capabilities in any weapon systen.

C. (U) JUTIFICTICK EMP PROEES LESS THAN $10.0 MELLION IN FY 1991

1. (U) Pr ect 3080, GIMS: Provides generic, expandable, integrated
maintenance diaglostics cthods with early demonstraticn of GIMADS
application on fielded weapon system upgrades.

MU PY 1989 AER9Tisbments:
- (U) Redefined and integrated techniques and methodologies for

ncn-electronics fault isolation with continuing application
to weapon systa acquisitions

- (U) Omtxined technical investigation tasks
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(U) FY 1990 Planned Progran:
- Update GDOMS Air Force Guide Specification (AE£s) and

Mil-Starnard (Mil-Std) Specification with requirements
derived from technology tasks

- (U) AFM 85% complete
- (U) Mil-Std 90% couplete

(U) FY 1991 Planned Program:
- (U) lete technology tasks of avionics prognostics and

software diagnostics
- (U) GDIMS AF( and Mil-Std 95% cacplete
- (U) Issue interim AEMG and Mil-Std

(U) Work Performed y: The GIMA1S Program is managed by the GIm
Program Office of the Aeronautical Systems Division at Wright-
Patterson AFB, Ohio. The primary contractor for GIMADS is
General Dynanics, Ft Worth Division, Ft Worth, Texas. Other
contractors on the GIMAS contractor tean are General Dynamics
(Electronics Division), Bkaghes Aircraft Ompany, Marcon
Industries, Inc., Rockwell International, Giordano Associates,
General Electric Ompany, TMM, and Bell Helicopter.

(U) Related Activities:
- (U) Close cooperation is maintained with other services via the

DOD/IrAustry Forum held annually. GIMADs is supported with
recommedations by the DCD/hLdustry Forum consisting of
approximately 150 ccmpanies formed as a subgroup of the
Integrated Diagnostics Working Group of the National
Security Industrial Association.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Ooperative Agreements: None.
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FY 1991 RdI&E UInITI E SI.44ARY

Program Elemit: #0604247F Project NMnber: 2503
PE Title: Modular A-uaiE c Test Bupindt Bdget Activity: #4- TacticalPrograms

A. (U) RESMCE ($ in Thousands)
Project Title
Popular F 1989 FY 1990 FY 1991 Tb Total
Name Actual Estimate Estimate COmplete p

11,423 11,000 11,025 Oont. TBD

B. (U) BRIEF tEcI-uICz CF MISSICN REQIREMENT AND SYSTEM CAPABILITIES:
Previous Air Force methods used in acquiring automatic test systems
(ATS) have caused a proliferation of unique equipment (over 500
different systems) resulting in specialized training, technical manuals
and spares, as well as low operational reliability, supportability,
weapon system interoperability and large life cycle costs. A major
reason why aircraft availability (force readiness) is often below
desired levels is because of malfunctioning and unsupportable ATS at all
levels of maintenance. The MAME program has developed a methodology
which delineates a standard modular architecture and a management system
for acquisition and support of all future Air Force ATS. In addition, an
Air Force owned MAE Cperations Center has been developed to manage the
MATE hardware and software standards, perform verification testing on
proposed MATE modules and provide a center of MATE expertise for
government and industry.

C. (U) PROGRAM AP PLISFNWS AND PLANS:

1. (U) FY 1989 ca2 isbments:
- (U) Developed and released downsized tester guide
- (U) OQmpleted KO/RC of MATE Control & Support Software (MCSS) 5.1
- (U) Completed CM for MATE Test Executive and ATLAS Complier
- (U) Released new MATE standard for digital Sinulatin Data Format
- (U) Released oapact version of MATE guides
- (U) Provided Instrumentation-ui-a-Card (IAC) verification

procedures to the MATE Operations Center
- (U) Cmpleted support to the A-7 CAST and B-52 MIDATS programs
- (U) Released MI(S version 6.0 for initial site testing

2. (U) FY 1990 Planned Program:
- (U) Release MCSS version 5.1, 5.2 & 6.0
- (U) Develop aitnmated MATE guides with application of ArtificialInteUigunc
- (U) omplete developmnt of digital bus testing capability
- (U) Develop RF and Electro-optical interface standards
- (U) Begin developnent of Ada for MMS
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3. (U) FY 1991 Plannd. ro r
- (U) Contne e6 elop and implement new technologies into the MATE

architecture and standards (i.e. 18 gigahertz, integrated
diagnostics)

- (U) Continue development of an Ada capability in support of
next generation test envirorents

- (U) Develop an autonated statement of work (Sow) tool
- (U) Initiate Test Progran Set (TPS) development environment

4. (U) Program to Ocmpletian:
- (U) omplete and release MATE Ada software in support of next

generation test 01v2r1I1Mts
- (U) Establish VBSIC test standards
- (U) C=nplete and release advanced Test Program Set (TPS) development

environmet
- (U) Issue revised MATE Master Plan
- (U) Apply MATE system to new weapon system developnent and major

modifications
- (U) Apply dounsized tester standards to mobile test requirements

D. (U) WRK PER2EM=D BY: The MATE Progran is managed by the Support Equipment
Syse Program Office of the Aeronautical Systems Division at Wright-
Patterson APB, Ohio. The MATE Operations Center is manned and controlled
by the Automated Test System5 Division at the San Antonio Air Logistics
Center, Kelly APB, Texas. The MATE integrating contractor for new
technology insertion is SwCD, Alexandria, Virginia. MATE is also
supported with reoxm rat ions by the MATE Users Group (mUG) carposed of
approximately 100 companies fonmsd as a subgroup of the Autonatic
Testing Cmmnittee of the National Security Industrial Association.

E. (U) CCMPARISCN WITH FY 1990/91 :I rITE SLNMARY:
1. (U) TEDINICAL CHANGES: None.
2. (U) SaEDL C4NGES: None.
3. (U) OW-T HAGES: None.

F. (U) PAM DOQJIEr= ON:
- (U) Missicn Elemet Need Statement - USATRAC AC 22358 - 13 Aug 1979
- (U) MATE PMD 7098 (10)/64247F - 19 Mar 1987
- (U) MATE TeMP - May 1981
- (U) AFSC/AMC Regulation 800-23, MATE, 25 Jan 1984
- (U) SAF/RL MATE Air Force Policy Letter for Commanders - 1 Jul 1987

G. (U) RELATED AIVITIES:
- (U) Joint Logistics O0mnaders (JrLC) Panel on Autanatic Testing
- (U) Navy onsolidated Autanated Support System (CASS) Program
- (U) Amny Intemediate Forward Test Equipment (IFE) Program
- (U) Industry MATE Users Group (W)G), subgrcup of the Automatic Testing

Committee of the National Security Industrial Association
- (U) A-10 Intermediate Automatic Test Station (IATS), Program Element

#0207131F (A-10 Squadrcns)
- (U) B-lB Depot Autaomtic Test Systan for Avionics (DAISA), Program

Element #0101126F (B-lB Squadrcos)
- (U) There is no unecessary duplication of effort within the Air Force

or the Deparbnent of Defase
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H. (U) CI APOP ATICN F UmS:

1. (U) EJRM4M1r: Not applicable.
2. (U) M1IITR I-N: Not Applicable.

I. (U) IEfhIC4AL GRE 4ENTS: None.

J. (U) KMESItE 5ctExJLz:

1. (U) MATE Fll Scale Development Phase I oQrleted Sep 1985
2. (U) TE Operations Center RLU Operational Capability Dec 1987
3. (U) Release of Instruiunt on a Card Starard Jun 1988
4. (U) unit Under Test (WIT) Simulator Cu pleted Nov 1988
5. (U) Progran Manageint Transfer of MAME 5.0 software Dec 1988
6. (U) Simulation Data Fornat Standard CQmpleted May 1989
7. (U) Dowmsized Tester widance C pleted Jun 1989
8. (U) Restructure kMAE Guides O2p.eted Jul 1989
9. (U) Ada Design Activity Begins Aug 1989
10. (U) Release. MATE Software versicns 5.1 & 6.0 FY 1990
11. (U) Begin Development of Autanated ME Gides FY 1990
12. (U) Ozplete Development of Digital Bus Testing FY 1990
13. (U) Omplete Development of Radio Frequency (RF) Std FY 1990
14. (U) Initiate Development of Test Program Set (TpS)

Development Eiviromient FY 1991
15. (U) Establish V1SIC Test Interface Standard FY 1992
16. (U) Issue Revised MATE Master Plan FY 1992
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #00249F Budget Activity: #4 - Tactical
PE Title: Night/Precision Attack Proarams

A. (U) RESOURCES (S in Thousands)
Proiect
Number FY 1989 FY 1990 FY 1991 To Total
itActual Estimate stimat Conwlete Prram
2693 LANTIRN

4,504 3,514 1,692 -0- 528,300
3920 Night Attack Program

8,000 6,000 CONT TBD

A/CA-10 Technology Demonstrator Program (TDP)
1,849 -0- -0- -0- -0-

Total 6,353 11,514 7,692 CONT TBD

t. (U) BRIEF DESCRIPTION OF ELEMENT: PE contains two separate efforts which
contribute to Air Force capabilities to conduct successful interdiction
and Close Air Support/Battlefield Air Interdiction (CAS/BAI) missions
at night. Funding under Project No. 2693 completes the development and

testing of the ongoing Low Altitude Navigation and Targeting Infrared
for Night (LANTIRN) system on production F-15E and F-16 Block 40
aircraft. The Night Attack Program (NAP) Project No. 3920, is an
FY 1990 new start which will develop, test, and evaluate Forward
Looking InfraRed (FLIR) based systems to enhance night capabilities for

follow-on CAS/BAI aircraft. $1,849 thousand was added to this PE in
FY 1989 to initiate the A/CA-10 Technology Demonstrator Program (TDP).
This effort is discussed in the FY 1991 RDT&E Descriptive Summary for

A-10 Squadrons, PE 0207131F.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Proiect 3920. Night Attack Program: The need for enhanced night
attack capabilities is documented in TAF SON 312-88, Follow-on

Close Air Support (CAS) aircraft, dated 10 May 89. The Night
Attack Program (NAP) will develop, test, evaluate, and demonstrate
night vision " ,viologies for potential application to F-16 and

A-10 aircrafl . program will investigate fixed and head-steered
FLIRs, night v-:; .. goggle (NVG) systems, helmet-mounted displays

(HMD), and curs ./future weapons integration. Results will be
used by the Tactical Air Command to establish the requirements for
F-16 and A-10 modifications and for a follow-on CAS/BAI aircraft.

(U) FY 1989 Accom lishmants: Not Applicable.

(U) FY 1990 Planned Program:
- (U) Identify trade-offs between head-steered and fixed FLIR

systems.
- (U) Investigate improvements to existing FLIR technology.
- (U) Investigate helmet-mounted displays/sights (HMDIS) and head

position sensing systems.
- (U) Evaluate advantages of an automatic Maverick missile

handoff technique in the CAS/BAI mission.
- (U) Evaluate NVG technology and its performance as a situation

awareness aid.
- (U) Provide recommendation for FLIR/HD system for follow-on

development and integration.
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Program Element: 10604249F Budget Activity: #4 - Tactical
PE Title: Nioht/Precision Attack Programs

(U) FY 1991 Planned Program:
- (U) Continue evaluation/assessment of most promising night

attack technologies.
- (U) Conduct source selection.
- (U) Begin FSD for preferred FLIR-based system.

(U) Work Performed B : General Dynamics, Ft Worth TX, under
contract to the F-16 program office, Aeronautical Systems
Division, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) Program Element #0207133F, F-16 Squadrons.
- (U) Program Element #0207131F, A-10 Squadrons.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicaable.

(U) International Coooerative Acreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604249E Project Number: 2693
PE Title: Night/Precision Attack Budget Activity: #4 - Tactical

Project Title: Low Altitude Navigation and Targetin'
Infrared System for Night

M !

POPULAR NAME: LANIRN

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands)*I I I I I I
ISCHEDULE I FY 1989 1 FY 1990 1 FY 1991 1 To Comylere I
iProgram ITgt Pod IIIB ITgt Pod IOC II I
jilestones Dec 88 1 1 N/A i N/A
I lNav Pod IOC I I
IEnginerng I II I
IMilestones N/A I N/A I N/A I N/A II_ _ _ _ _ _ __ _ _ _ _ _ _ __ Ii _ _ _ _ _ _ _ _ _ .I 1
IT&E I I II I
IMilestonesl N/A I N/A I N/A N/AI __ _ __ _ _ I. _ _ _ _ _ _ _ _ _1_ _ _ _ _ _ _ _ 1 .I I

lContract I I I I
IMilestonesI N/A I N/A I N/A I N/A II _ _ _ I _ _ _ _ I __ _ _ I __ _ _ I I
II II i Program Total I
IBUDGET I FY 1989 1 FY 1990 2 Ex 1991 I (To Comlete) I
Iajor I I I I I
iContract 1 1,538 1 0 1 0 1 346,152 I
I I I I o1 1(
ISupport I I I I
IContract I 0 1 0 I 0 I 63,094 I
I i I I (0
JIn-House I I I I
ISupport 1 1,967 2,514 1,192 I 37,578 I

IGFE/ I I I
lOther I 999 1,000 I 500 I 81,476 I

I I I (0
ITotal 4,504 3,514 I 1,692 I 528,300 I
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Program Element: #0604249F Project Number: 2693
PE Title: Night/Precision Attack Budget Activity: *4 - Tactical

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
threat posed by the enemy's formidable armored and air forces has
increased in the past few years and is projected to become stronger in
both quantitative and qualitative terms. Enemy armor, equipped with

night vision and accurate laser ranging systems, has been combined with
new hardware, training and operational doctrine to assure a continued
thrust during night and adverse weather conditions. Successful interdic-
tion and close air support missions against this threat require low
altitude navigation, standoff target acquisition and accurate weapons
delivery against small mobile targets as well as fixed targets. The
need for LANTIRN is documented in Tactical Air Forces' Statement of

Operational Need 302-81, Night Attack Capabilities. LANTIRN responds to

that need by providing the capability to conduct close air support and
interdiction missions at night and under-the-weather for F-15E and
F-16C/D fighter aircraft. LANTIRN provides the capability not only to
attack at night, but also to attack with precisiop laser guided weapons
day or night and in conditions of limited visibility. The LANTIRN
program includes development and testing of a wide angle raster head-up

display, a navigation pod, and a targeting pod. The navigation pod
contains a terrain following radar and a fixed forward looking infrared
(FLIR) sensor; the targeting pod contains a gimballed FLIR, a laser

designator, an automatic tracker, a missile boresight correlator, and
growth provisions for an automatic target recognizer.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomulishments:
- (U) Continued integration and development flight testing of LANTIRN/

F-15E and the F-16 Block 40 production aircraft.
- (U) Continued production of both navigation and targeting pods.

2. (U) FY 1990 Planned Program:
- (U) Complete integration and development flight testing of LANTIRN/

F-15E and the F-16 Block 40 production aircraft.
- (U) Complete production of navigation pods and continue production

of targeting pods.

3. (U) FY 1991 Planned Program:
- (U) Develop and flight test software changes resulting from initial

operational use of the targeting pod. FY 1991 will be the final
year of the LANTIRN program.

4. (U) Program to Comletion: Not Applicable.

UNCLASSIFIED 00571



UNCLASSIFIED

Program Element: #0604249F Project Number:2693
PE Title: Night/Precision Attack Budget Activity: #4 - Tactical

D. (U) WORK PERFORMED BY: The LANTIRN program office is located at Aeronautical
Systems Division, Wright-Patterson AFB OH. The LANTIRN prime contractor
is Martin Marietta, Orlando FL. Major subcontractors include Texas
Instruments, Dallas TX, for terrain following radar; Delco Electronics,
Milwaukee WI, for Military Standard 1750 pod control computers; Sperry
Systems Management, Great Neck NY, for pod automatic test support equip-
ment; and Grumman Aerospace Corp., Long Island NY for portions of the
radar support equipment. The head-up display prime contractor is GEC
Avionics, Rochester, England. F-16/LANTIRN integration work is being
performed by the General Dynamics Corp., Ft. Worth TX. F-15E/LANTIRN
integration work is being performed by the McDonnell Douglas CoLp.,
St. Louis MO.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COS CHNGE: $1.7 million increase to fund development and testing

of software changes resulting from initial operational use of the
targeting pod.

F. (U) PROGRAM DOCUMENTATION:
- (U) SON 302-81, Dec 86
- (U) TEMP, Mar 88
- (U) SORD, Oct 89

- (U) APB, Jan 90

G. (U) RELATED ACTIVITIES:
- (U) Aircraft production changes to support LANTIRN/F-16 integration are

funded under PE 0207133F, F-16 Squadrons. Aircraft production
changes to support LANTIRN/F-15E integration are funded under
PE 0207134F, F-15E Squadrons.

- (U) There is no unnecessary duplication of effort within the Air Force or
the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1989 FY 1990 FY 1991 To Total
&uL Estimaa Esimate Cmgleite Prgam

Aircraft Procurement, PE #0207249F
Funds 709,700 250,100 192,500 0 3,273,000
Quantity
Navigation Pods 240 0 0 0 561
Targeting Pods 231 120 65 0 506

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

0
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Program Element: #0604249F Project Number: 2693

PE Title: Night/Precision Attack Budget Activity: #4 - Tactical
Proprams

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event D Results

LANTIRN DT&E/IOT&E Completed Supported first nay pod

Jun 87 production decision;
delayed tgt pod by 1 year

LANTIRN FOT&E Completed Supported tgt pod IIIB

Sep 87 decision

LANTIRN DT&E Completed Supported tgt pod

Dec 88 production decision and
cleared OSD(DOT&E)
concerns

F-15E/LANTIRN Phase II DT&E Completed Supported tgt pod

Aug 88 production decision

F-15E OT&E Completed Successful
Sep 89

F-15E/LANTIRN Phase IV DT&E Completed Successful
No- 89

T&E ACTIVITY (TO COMPLETION)

F-15E/LANTIRN Phase VII DTE Nov 89 - Nov 91 In process
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 6060425OF Budget Activity:#4 - Tactical Programm
PE Title: Intagratod Eectronic Warfar/Coununi cations

Navigation Tdentification fEW/CNI) Dav1pmnnt

A. (U) RESOURCES IS in Thousands)

Numher & FY 1989 FY 1990 FY 1991 To Total
Ti t. I a je-frual na imata F-st, matp CgM~j&t Program

3389 Integrated Electronic Warfare System (INEWS) Pre-FSD
76,988 59,800 1,000 0 145,470

3393 Integrated Communications, Navigation, Identification Avionics (ICNIA)
Pre-FSD

33,534 20,98" 3,528 0 58,042
3786 Integrated Communication Security (COMSEC)

8,662 17,414 6,340 0 32,416
3858 SEEK SPARTAN

UA 5,000 5,740 Tf
Total 119,568 103,194 16,608 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: An advanced avionics development
program with specific application to the Advanced Tactical Fighter
(ATF), the Army Lightweight Helicopter (LHX), Advanced Tactical
Aircraft (ATA), and other low observable platforms. The
INEWS/ICNIA program supports a modular architecture made up of
advanced semi-conductor technologies including insertion of Very
High Speed Integrated Circuits (VHSIC). Avionics suites based on
these programs will combine high information processing power,
built-in diagnostics, modular packaging techniques, and fault
tolerant design. Program goals include very high mission
reliability, reduction in support costs and reduction in aircrew
workload in a dense threat environment. Further, by integrating
INEWS/ICNIA technologies with the offensive avionics package, the
pilot's situation awareness and combat effectiveness will be
increased. The INEWS/ICNIA pre-FSD and COMSEC taske directly
support the ATF program by developing and delivering clusters of
Advanced Development Model(ADM) modules which will be incorporated
into prototype ATF integrated avionics suites. During ATF FSD
these modules wiil be developed into JIAWG compliant modules for
use in the Common Avionics Baseline (CAB) architecture. The SEEK
SPARTAN task is designed to apply INEWS technology to meet
functional requirements of existing operational aircraft.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10-0 MTLLION IN FY 1991

1. (U) Prnjeet 33A9 INEWS Pro-FSD: Develops modular, integrated threat
warning and countermeasures functions as part of advanced
integrated avionics suites. Provides self-protection
capabilities that include: 1) advanced receivers and signal
processors; 2) VHSIC based data processing and management
system; 3) RF and IR warning receivers and processors;
4) advanced expendables and 5) low observable apertures.

(U) FY 19AS Anen, lighments:

- (U) Continued development of advanced development models
based on ATF and evolving JIAWG requirements.

000574
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Program Element: #060425OF Budget Activity:#4 - Tactical ProgrAmm
PE Title: Tnt-grat8 EW/CNI Delvlopment

- (U) Continued pre-FSD risk reduction and system concept
demonstration.

- (U) Began flight demonstrations of threat warning sensors.
- (U) Conducted integrated ground prototype demonstrations.
- (U) Completed software algorithm design and validated

software techniques and tools for integrated EC.

(U) FY 1990 Planned Pronram:
- (U) Complete Pre-FSD tasks and transition results to weapon

system programs.
- (U) Support EC demonstrations as part of ATF integrated

avionics ground prototypes.
- (U) Complete flight demonstrations of multi-spectral

warning functions.
- (U) Conduct system design and test readiness reviews.
- (U) Complete expanded analysis of NATF integrated EC

functional requirements.

(U) FY 1991 Planned Program:
- (U) Complete data analysis and reporting.
- (U) Close out project.

(U) Work Performed By: Aeronautical Systems Division at
Wright-Patterson Air Force Base, Ohio, is responsible for
the INEWS/ICNIA program. Two contractor Joint Venture Teams
(TRW/Westinghouse and Sanders/GE) have been selected to
conduct the Phase IB, Pre-Full Scale Development program for
INEWS.

(U) Related Antivities:
- (U) Program Element #0603109F, INEWS/ICNIA.
- (U) Program Element #0603109N, Navy unique application of

INEWS/ICNIA.
- (U) Program Element #0603728F, Advanced Computer

Technology.
- (U) Program Element #0603270F, Electronic Warfare

Technology.
- (U) Program Element #0603230F, ATF.
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) 2ther Anrorijatinn Funds: Not Applicable.

(U) Tntarnational Conoprative Agreements: Not Applicable.

2. (U) Project 1393 - TCNIA Pre-FSD: Transitions tri-service ICNIA
development program results funded under PE0603109F to FSD.
The Common Module Program builds on ICNIA technology to define a
set of modules which can efficiently implement diverse CNI
requirements for multiple aircraft and which are compatible with
the overall integrated architecture. Functions include secure,
anti-jam, and clear voice radio such as HAVE QUICK and SINCGARS;
data links such as Link 16; radio navigation aids such as TACAN
and ILS; and cooperative identification functions such as MARK
XII.
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Program Element: 10604250F Budget Activity:&4 - Tactical Programs

PE Title: InteA2ated EW/CNT DlYl _OPmnt

(U) FY 19A9 Acc mplixhmntm:
- (U) Initiated Common Module Program based on ATF/LHX/A-12

requirements.
- (U) Continued key JIAWG risk reduction initiatives.
- (U) Initiated computer aided modeling of modular encryption

devices for secure CNI functions.
- (U) Funded Navy analysis of JIAWG compliant modular

integrated avionics requirements for A-12 and Air Force
variant.

(U) FY 1990 clannod Program:
- (U) Continue Common Module Program with delivery of initial

module specifications.
- (U) Continue JIAWG risk reduction and computer modeling

efforts in such areas as software tool evaluation
suites, high fidelity simulation, and critical
component manufacturing technology.

(U) FY 1991 Planned Program:
- (U) Complete FY90 efforts.
- (U) Close out project.

(U) Work Performed Ry: In-house work by the ATF SPO and

WRDC/AAA, Wright-Patterson AFB, OH. Major contractors are
TRW Corp., San Diego, CA and Rockwell-Collins, Cedar Rapids
IA.

(U) RelatAd Activitiae:
- (U) Program Elemert #0603109F, INEWS/ICNIA.
- (U) Program Element #0603109N, Navy Unique Application of

INEWS/ICNIA.
- (U) Program Element 10603728F, Advanced Computer

Technology.
- (U) Program Element #0603270F, Electronic Warfare

Technology.
- (U) Program Element #0603230F, Advanced Tactical Fighter.
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) Other Apropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 37ab - Integrated C mninations Speuritv: A lead-

Service funded, NSA managed effort to develop and demonstrate an
Advanced Avionics COMSEC Unit (AACU). The AACU will be a VHSIC
based, JIAWG compliant module implementing the information
security (INFOSEC) encryption/decryption algorithms for secure
transmission, reception, storage, and processing of classified
information and signals.

(U) EY 19A9 A mnliahmenta:
- (U) Supported NSA assessment of weapon system security

design strategies. 00576
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Program Element: #0604250E Budget Activity:14 - Tactical Programs
PE Title: Tntegrated FW/CNI Development

- (0) Continued AACU development with definition of design
requirements based on JIAWG architecture standards and
weapon system functional requirements.

- (U) Conducted security analysis risk assessment.
- (U) Prototyped custom microcircuits for AACU.

(U) FY 1990 Planned Program:
- (U) Continue AACU development.
- (U) Deliver breadboard units for initial integration

experiments in weapon system integrated avionics
prototypes.

- (U) Incorporate AACU design in JIAWG gate-level system
simulation program to develop tools for interfacing the
AACU with multiple aircraft avionics suites.

(U) FY 1991 Planned Proagram:
- (U) Complete initial AACU development.
- (U) Complete JIAWG definition of common COMSEC interfaces

and AACU standard.
- (U) Finalize security risk assessments and NSA review of

weapon system INFOSEC designs.

(U) Work Performed By: NSA will conduct in-house work. Major
contractors are Motorola, Scottsdale, AZ and TRW, San Diego,
CA.

(U) Related Antivitioe:
- (U) Program Element #0603109F, INEWS/ICNIA.
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) Other Apnrooriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project R5S8 - SEEK SPARTAN: The SEEK SPARTAN objective is to
spin-off Joint*Integrated Avionics Working Group (JIAWG)
compliant INEWS technologies to meet requirements such as
missile and laser warning on existing operational aircraft.
Systems providing these capabilities must provide both
functional and physical modularity so as to facilitate avionics
commonality and reconfigurability for multi-aircraft/mission
applications. SEEK SPARTAN developed systems will utilize
architectures that meet JIAWG standards and be integrated with
existing aircraft systems. This is to achieve greater system
capability, improve reliability and maintainability, and reduce
the proliferation of EC devices. A benefit of modular design
and production should be greater economies of scale in
production, which complement a prime objective of affordability
without compromising mission effectiveness.

(U) FY 1989 Aeompliahmena:
- (U) Initiated feasibility studies on missile warning and

laser warning for operational TAF aircraft.
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Program Element: "#0604 0F Budget Activity:#4 - Tactical Programs

PE Title: Integrated EW/CNI Develonment

- (U) Initiated INEWS components of the Air Force Electronic
Combat Office (AFECO) Cost and Operational
Effectiveness Analysis (COEA) for TAF missile and laser
warning.

- (U) Monitored ATF EW development and participated in JIAWG.
- (U) Began planning FSD methodology of specified functions

and platforms.

(U) FY 1990 Planned Program:
- (U) Complete feasibility studies including preliminary

installation concepts and associated life cycle costs
and risks for candidate tactical aircraft.

- (U) Monitor ATF EW development and participate in JIAWG
ECSG.

- (U) Prepare FSD system procurement strategy.
- (U) Refine system requirements identified in TAF SONs

through modeling and analysis of threat and aircraft
mission.

(U) FY 1991 Planned Program:
- (U) Conduct JVT missile warning sensor probability of

detection and false alarm rate measurements.
- (U) Develop methods to adapt INEWS liquid cooled modules to

use air cooled environments of existing aircraft.
- (U) Define specific Seek Spartan requirements for an

Integrated System Facility/System Integration Lab to
expedite integration with the various aircraft systems
that Seek Spartan must interface.

- (U) Define and develop pilot/vehicle interface requirements
for interfacing Seek Spartan systems onto existing data
buses of user identified aircraft.

- (U) Perform pre-FSD integration analyses for first
platform.

- (U) Prepare FSD system procurement for FY92 FSD start.

(U) Work Performed By: In-house work will be conducted by
ASD/RWWI and AFECO, Wright-Patterson AFB, OH. Major
contractors are Sanders/General Electric Joint Venture Team,
Nashua NH.and TRW/Westinghouse Joint Venture Team, San Diego
CA and Baltimore MD.

(U) Related Activitias:
- (U) Program Element #0603109F, INEWS/ICNIA.
- (U) Program Element #0603109N, Navy Unique Application of

INEWS/ICNIA.
- (U) Program Element #0604270F, Electronic Warfare

Technology.
- (U) Program Element #0603230F, Advanced Tactical Fighter.
- (U) Joint Integrated Avionics Working Group (JIAWG).
- (U) There is no unnecessary duplication of effort within

the Air Force or the Department of Defense.

(U) Other Appropriatlon Funds: Not Applicable.

(U) Intirnational Coorerative Agreaments: Not Applicable.

*00579
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FY 1991 RDTE DESCRIPTIVE SUMMARY

Program Element: i060426Fl Project Number: N/A
PE Title: Aircaft Enaine Comnonent Budget Activity: # 4 - Tactical

ImUrovemant Prooran (CIP) Proaram

A. (U) RESOURCES (S in Thousands)
Project Title Aircraft Engine CIP
Popular FY 1989 FY 1990 FY 1991 To Total
-NAMI Actual SALLAZAa ZAt±maCopee Po

Aircraft Engine CIP
93,380 75,900 93,561 Cont TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: CIP
provides critical sustaining engineering support (only source) to ensure
in-service Air Force engines continue to safely support current missions
of host aircraft, reduce cost of ownership, improve system operational
readiness (OR), and keep older engines operational. Historically,
aircraft systems change missions, tactics, and environments to meet
changing threats throughout their lives. Numerous new problems can
arise through actual use during deployment, production, and service.
The highest priority of CIP is to address all safety of flight issues.
Another CIP objective is to ensure engines maintain satisfactory
performance under new conditions. History also shows an active CIP is
an effective way to reduce the cost of engine ownership and improve
system OR by improving durability, operability, reliability and
maintainability (R&M), repairability, and suitability as service time
accumulates and operational conditions change. CIP starts after engine
development with the acceptance of the first production engine. CIP
continues over the engine's life, gradually decreasing to a minimum
level sufficient to keep older inventory engines operational.
Typically, this low level CIP effort develops depot repair procedures.
CIP addresses usage and life not covered by engine warranty and enables
the Air Force to obtain improved warranties when manufacturers
incorporate CIP improvements into production engines. Since changes
continue throughout a system's operational life, CIP must be maintained
at a level to provide the engineering support to make changes which are
essential for satisfactory system performance at costs affordable to the
Air Force. CIP ensures continued improvements in engine R&M factors
which reduces the size of outyear support costs. Typically, CIP efforts
reduce outyear operations and maintenance (O6M) and spares costs by a
ratio greater than 21 to 1. O&M and spares costs are budgeted on the
basis that a viable CIP effort is in place, therefore CIP savings are
outyear cost avoidance. Without CIP, outyear support costs would have
to be increased drastically. CIP funding is driven by field events and
types/maturity of engines and not by total engine quantity.

C. (U) PROGRAM ACCPLISBmEmTS AND PLANS :

1. (U) NY 1989 Acconmishmants:
- (U) Documented life cycle cost (LCC) avoidance, a measure of R&M

improvement, exceeded $2.6 billion, with the majority of the
savings from 7100, i01, F110, TF30, T56, TF39, TF34, and TF41
engines.

- (U) TF39 (C-5): Initiated an effort to remove the life limits from
the engine bearings, which currently have a 10,000 cycle life,
to achieve a $7.4M LCC savings.
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Program Element: # Project Number: N&A
PE Title: Aircraft Enaine Comzonent Budget Activity: # 4 - Tactical

Inwrovement Program (CIP) Pr22rams

- (U) FI100 (F-15/F-16): Completed design of a logic change to
incorporate Control Mode Optimization (CMO) in the digital
engine control which will increase engine inspection interval
with a resultant LCC savings of $248.3M.

- (U) TF30 (F-111): Redesigned the 1st stage turbine blade to
eliminate a high failure and scrappage rate due to high cycle
fatigue resulting in a 15% reduction in Unscheduled Engine
Removals (UERs), 30% reduction in aborts, and a LCC savings of
$165M.

- (U) F110 Engine (F-16):
a. (U) Initiated a redesign of the 1st stage compressor blade to
eliminate a cracking problem requiring blade replacement every
550 hours and return the blades to an on-condition maintenance
concept which will result in a $146.5M LCC savings.
b. (U) Initiated the development effort (6 tasks) for the FALCON
110 Safety Upgrade Program which will correct an unacceptable
Non-Recoverable Inflight Shutdown Rate (NRIFSD) and save 34 F-16
aircraft by the year 2000.

2. (U) FY 1990 Planned Program:
- (U) Continue effort on each engine to reduce air aborts, aircraft

safety incidents, not-mission-capable rates, scheduled and
unscheduled engine removals, maintenance man-hours, and overall
Costs.

- (U) Effort will include 5,500 hours of ground test (4,850 hours of
sea level test and 650 hours of altitude test) and 100 hours of
flight tests to analyze, verify, and approve 218 CIP tasks (146
redesign tasks and 72 repair tasks) which will generate an
estimated LCC savings of $1.3B.

- (U) F100 (F-15/F-16): Redesign the high pressure turbine second
vane to improve durability (improved erosion and cracking
resistance), which will reduce scrap rate and spares costs
resulting in a LCC savings of $19.5M.

- (U) TF30 (F-111): Redesign the retention method for the inner
transition duct liner to eliminate liner/turbine nozzle distress
caused by worn retention feet resulting in a $6.OM LCC savings.

- (U) P110 (F-16): Redesign the combustor dome to eliminate a
cracking problem, which can lead to combustor burn through into
the engine bay and a NRIFSD (safety hazard), reducing the NRIFSD
rate by 1.09/M EFH and generating a LCC savings of S120.35M.

- (U) Effort will begin on the F100-PW-229 and the Fl10-GE-129
Increased Performance Engines (IPES).

3. (U) FY 1991 Planned Program:
- (U) Continue effort on each engine to reduce air aborts, aircraft

safety incidents, not-mission-capable rates, scheduled and
unscheduled engine removals, maintenance man-hours, and overall
costs.

- (U) Effort will include 3,030 hours of ground test (1,B4B-hours of
sea level test and 1,182 hours of altitude test) and 100 hours
of flight tests to analyze, verify, and approve 154 CIP tasks
(100 redesign tasks and 54 repair tasks) which will generate an
estimated LCC savings of $1.8B.

- (U) Address IPE service revealed deficiencies as they are identified
through operational use.
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Program Element: L2higlZ Project Number: W/A
PE Title: Aircraft Enaine Component Budget Activity: # 4 - Tactical

Imorovement Proaram (CIP) Prorams

4. (U) Prooram to Comletion:
- (U) Continue effort on each engine to reduce air aborts, aircraft

safety incidents, not-mission-capable rates, scheduled and
unscheduled engine removals, maintenance man-hours, and overall
cots.

- (U) A continuing program is conducted for each in-service engine
from completion of qualification until inventory phase out.

D. (U) WORK PERFORMED BY: The Deputy for Propulsion at Aeronautical Systems
Division (ASD), Wright-Patterson AFB OH manages the overall program.
Engine CIPs are managed at ASD, and at San Antonio and Oklahoma City Air
Logistics Centers. Arnold Engineering Development Center, Tullahoma TN
and the Air Force Flight Test Center, Edwards AFB CA conduct in-house
test and evaluation efforts. Contractors (and engines) include Allison
Gas Turbine, Indianapolis IN (T56, TF41); General Electric Company,
Evendale OH (J79, TF39, F101, F110) and Lynn MA (J85, TF34, T64, T58);
Air Research (Garrett), Torrance CA and Phoenix AZ (T76, gas turbine
engines); Pratt and Whitney Aircraft of Canada, Ltd (T400) and West Palm
Beach FL (F100, J57, TF30, TF33); Solar Turbine Inc, CA (gas turbine
engines); Teledyne, Toledo OH (J69); and Williams International, Walled
Lake MI (F107, F12).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Funding reductions have reduced the number of
engine types being fully supported by CIP sustaining engineering
from 24 to 12. Of the 12 engines not receiving full support, 6 will
receive funding to accomplish only tasks begun prior to FY90, and
the other 6 engines will receive no funding.

2. (U) SCHEDULE CHANGES: Funding reductions have delayed tasks on all
engines creating delays in retrofit and increased outyear support
costs.

3. (U) COST CHANGES: Program funding reductions in FY90 and FY91 were due
to fiscal constraints.

F. (U) PROGRAM DOCUMD1TATION: Not Applicable.

G. (U) RELATED ACTITIES :
- (U) PE 00603202r (Aircraft Propulsion Subsystem Integration) provides

fan and low pressure turbine technology.
- (U) PU #0603216F (Advanced Turbine Engine Gas Generator) provides

compressor, combustor, and high pressure turbine technology.
- (U) PZ *0604218F (Engine Model Derivative Program) provides additional

component and engine test data.
- (U) PE #07080117 (Industrial Preparedness Program) provides materials

processing and component fabrication demonstration.
- (U) The Army and the Navy have Aircraft Engine CIPs, PE #0604268A and PE

00604268M, respectively.
- (U) There is no duplication of effort within the Air Force or the

Department of Defense.

R. (U) OTNER APPROPRIATION FUNDS: Not Applicable.

I. (U) T Not Applicable.

J. (U) MILTN SCDUz: Not Applicable. 00581.
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FY 1991 MDT&E DESCRipTIVE sumRY

Program Element: # 060427 Budget Activity: # 4 - Tactical Proaram
PE Title: EK Deviel

A. (U) Mr!T&E gESaCES ($ In Thousands)

Project FY 1989 FY 1990 FY 1991 To TotalNumber Acua Es Es Q e Proa

1627 Sim, Analysis, and Eval.** 29900 500 600 Cont. N/A
2066 EF-111A SIP 2000 6700 25080 Cont. N/A
2114 Antenna Test Range** 2100 - - Cont. N/A
2272 F-16 Protective Systems 9000 8350 14200 Cont. N/A
2274 Special Ops Acft Prot Syst 100 1500 1000 Cont. N/A
2462 oXwASS CALL 8800 5000 7450 Cont. N/A
2712 ASPJ Ccmu Development 4800 2900 0 Cont. N/A
2719 F-16/ASPJ Devel/Integration 4000 2900 0 Cont. N/A
2827 F/FB/EF-111 IwR** 4300 - 500 Cont. N/A
2879 EDIR 3000 5200 2450 Cont. N/A
2907 BC Intell Support** 1500 - - Cont. N/A
3108 Airlift Defense Systems 2000 4100 14000 Cont. N/A
3158 BC Digital Eval System** 1560 - - Cont. N/A
3630 Joint Elect Warfare Center** 2000 - - Cont. N/A
3660 AFEM 900 1000 1000 Cont. N/A
3894 jsTARs (Self-Def Suite) - 11500 27700 Cont. N/A
3895 B-IB Iw 0 0 45471 Cont. N/A
3896 Adv Strat/Tac IR Exp - 0 6000 Cont. N/A
5618 F-15 Protective Systems 2200 2606 1=9 nt, IA

TOTAL 96161 70256 159351 Cont. N/A

** Funded in various PE's commencing in FY 90.

* Unclassified
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Program Element: # Budget Activity: # 4 - Tactical Proarm
PE Title: EK Devel

B. (U) RUEF DESCRIPTION OF EL=T: This program element consolidates
engineering development efforts related to Air Force electronic
warfare () requirements. The objectives of the Air Force EJ
Development Program are to (1) transition advanced development
technologies to installed operational capabilities via full scale
development (FSD) programs, and (2) maintain and advance the intel-
ligence data base necessary to support these FSD and planned
production programs. Technology base/advanced development efforts
are funded in a separate program element, PE 0603270F, Electronic
Warfare Technology. Multiple electronic warfare program elements
(6.3 and 6.4) were consolidated by the FY 1988 Authorization and
Appropriation Bills. The FY 1988 consolidation was continued in the
FY 1989 Additional Budget Submission with the inclusion of
additional program elements while 6.3 projects are excluded for
FY 1989. In order to preserve continuity and clarity, the original
project nunbers within the former (FY 1987) Program Elements (PEs)
have been retained.

C. (U) JUSTIFICATION FOR PROJECTS LOSS THAN $10.0 M=LT.ON IN FY 1991.

1. (U) Proiect: 1627. Simulation. Analysis. and Evaluation:
This project manages the Armstrong Aerospace Medical Research
Lab A L) /Hman Engineering Development (MWLED) that
provides cockpit simulations of strategic aircraft defensive
suites. These simulations are used in making human factors
decisions during modification programs and in workload studies
of associated EK tasks. The AAH4L task will remain within
PE 0604270F through FY 91 when the funding support will
transfer to the organizations the lab sports. This project
previously funded Air Force Electronic Warfare Evaluation
Simulator (AENES) and Real-Time Electromagnetic Digitally-
Controlled Analyzer and Processor (RICP) facilities. These
tasks were transferred to PE 0604735F in FY 90.

(U) FY 1989 Accmlishments:
- (U) AAWfL B-lB crew station simulator operational
- (U) Continued operation of AAMRL simulations

(U) FY 1990 Planned Program:
- (U) Cont maintenance and operation of AAMFWB/D facility

(U) FY 1991 Planned Program:
- (U) Cont maintenance and operation of AAML/HED facility.
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Program Element: # 060427 Budget Activity: # 4 - Tactical Procram
PE Title: EW Devel

(U) WOK PEFORM BY: AAML/HE) is located at Wright Patterson
AFB, OH.

(U) RPEATED ACTIVITIES: None
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS ($ In Thousands): None
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Program Element: # Q0427 Budget Activity: # 4 - Tactical Proram
PE Title: EW Develgpn

2. (U) Project: 2274. Special Ocerations Aircraft Protection Systems:
This project wll evaluate a gylon mounted inpleientation of the
Technique 101 t on tactical aircraft. C -'

was developed to counter the C - threat. The
85-04 program will test the . '=onc- anr  and
-aircraft and condLct live-fire test using the Wt "

(U) FY 1989 AQ2=1isuents:
() C - Flight Test Evaluation/Doc entaton - Coupleted

- (U) Began Class II Mbd investigation forL _.d C
integration

(Il) Y 1990 Planned Proram:
- (1) Begin Class II modification of and obtain flight

al, rgra.1
- (U) E -Flight Test/Documentation System Integration

analysis

(0 FY 1991 Planned Pror-am:
- (0) Begin Class II modification of L and obtain flightapproval

(U) Flight Test/DenLstration
- (U) Flight Test/Demonstration

(U) WOW PM~g14 BY: Raytheon Corporation, Goleta, CA. Testing
accomplished at Eglin MEB, FL.

(U) Tkere is no unnecessary duplication of
effort within the Air Force or the Department of Defense.

(U) O1RM APPRW1IATIM NDS ($ In ThouSandZ): None

Unclassified
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Program Element: #027 Budget Activity: # 4 - Tactical Proiram
PE Title:

3. (U) Prolect: 2462. Compass Call.
This proiect provides enrineering development of jamners to

- - -D EX-130H stand-off jamming
platform ciplements both present and future ground-based and
sea-based systems to provide theater coanders with a coordinated
jamming capability. This project makes major improvements to the
initial BC-130H installed equipment and system architecture to

-J

(L) Y 1989 Axclca ishments:
- (U) Developed low-band transmit antenna upgrade kits.
- (U) Completed preliminary design of new generation transmit

antenna and BF distribution suite.
- ( Initiated a program for software repble -

(U) FY 1990 Planned Proaram:
- (U) Review results of the jamming system antenna preliminary

design effort. Select a source for FSD program.
- (U) Continue with hardware/software changes to fieldedr_

- (U) Upgrade ijssion simulator to match aircraft upgrades.

(U) FY 1991 Planned Por:
- (U) Conclude incoration of te IF subsystem changes.
- Begin FSD of L '..ga program.
- (U) Investiqate methods for wg r i

- (U) upgrade mission simulator to match aircraft upgrades.

(U) nowK PEBFGFD BY: Aeronautical Systems Division, Wright
Patterson A, OH, manages the program to develop ipro
to the EC-130H COMASS (LL; Air Force Logistics Command,
Wright Patterson AEB, MI, manages the EC-130H modification
program. The primary COMPASS (LL contractors working this
program include: Lockhee Aircraft Services, Ontario, CA;
Sandrs Associates, Nashua, NH; and Nagnavox, Ft Wayne, IN.

(U)D ATIITIS:
- (U) PE 0603743F, Electronic Combat Technology provides

technology development. COMPASS CALL, PE 0207253F,
procures the system hardware.

- (U) There is no urreoessary duplication of effort within the
Air Force or the Department of Defense.

(U) I P!RI 1I FUNDS (S In msands): None

00586
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Program Element: # Budget Activity: 1 4 - Tactical ProramPE Title: EK Development

4. (U) Prolect: 2712. ASPJ Common Development.
This project funded the Air Force share of the joint Navy/Air
Force comion development of the ASPJ (AL-165).

(U) FY 1989 Accouilishments:
- (U) AEC/CPTEVF)R operational testing
- (U) Milestone liA limited production decision
- (U) Award of Lot 1, Low-Rate Production option (50 Air Force

and 50 Navy System)

(U) Proam to Termination:
- (U) The Air Force suggested termination of the Airborne

Self-Protection Janer as a FY 91 program adjustment.
Secretary of Defense Program Budget Decision 807 approved
termination. Termination actions are progressing.

(U) WORK PEREMMED BY: ASPJ development was managed by a Navy/Air
Force Joint Program Office (IPO) at the Naval Air Systems
Comand, Washington, DC. The Navy is the lead service. The
Air Force unique portion of this program, integration of the
ASPJ into the F-16, was managed by the Air Force Systems
Command, Aeronautical Systems Division, Wright-Patterson AFB,
OH. The ASPJ contractor team was ITT, Nutley, NJ, and
Westinghouse Corporation, Baltimore, ND. The ITT/Westinghouse
Joint Venture (JV) team was selected during FY 1981 to proceed
into ASPJ Phase II Full-Scale Development (FSD) of engineering
developnent models and production system.

(U) FA ACTVT-
- (U) The ASPJ E efforts were directly related to

PE 0207133F, Mialti-Mission Fighter.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) HER APPPRIATION FUNDS ($ In Thousands) : None
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Program Element: # 060427 Budget Activity: # 4 - Tactical Pronrs
PE Title: EW Develoyment

5. (U) Project: 2719. F-16 ASPJ Development/Intearation. This
project supported unique engineering required to integrate the
ASPJ into the F-16 aircraft.

(U) FY 1989 Accoimlishments:
- (U) AFOTEC F-16A testing
- (U) Milestone IlIA Limited Production Decision

(U) Program to Termination:
- (U) The Air Force suggested termination of the Airborne

Self-Protection Jammer as a FY 91 program adjustment.
Secretary of Defense Program Budget Decision 807 approved
termination. Termination actions are progressing.

(U) WORK P122M BY: Integration of ASPJ into the F-16 was
being accomplished by General Dynamics, Ft Worth, TX.

R(U) ATED ACTIVIT- -
- (U) The ASPJ ECM efforts were directly related to

PE 0207133F, F-16 Kilti-Mission Fighters.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) OTHER APPRCPR1ATION FUNDS ($ In Thousands) : None
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Program Element: # 060427 idget Activity: # 4 - Tactical Programs
PE Title: EK Develope

6. (U) Project: 2827. F/FB/E-I1 : This project funds the
development, integration, and test of updated electronic
countermeasures and radar warning systems allowing the
F/FB/EF-1l to remain operationally viable in the presence of
the latest Soviet ground and airborne radar systems. The radar
warning receiver UM (AR-62I) is in full-production for the
F/FB-ill. Additional development is required to adapt it to the
EF-lIIA, and for suport equipment and Test Program Set (TPS)
development.

(U) FY 1989 Accomlishments:
- (U) Began to define EF-l1 RM system configuration
- (U) Started antenna isolation and pattern tests
- (U) Began effort to study alternative antenna

placment/onfiguration to acimodate the AIR-62I

(U) FY 1990 Planned Program:
- (U) Complete antenna testing
- (U) Begin TPS and peculiar support equipment development

to support depot testing of Shop Replaceable Units
- (U) Ccmplete integration study for EF-111A

(U) FY 1991 Planned Proaram:
- (U) Continue TPS and peculiar support eqdument

development.
- (U) Develop system requirements for EF-li1A integration.
- (U) Develop system specifications for EF-li1A integration.

(U) WOK PMFHO BY: Dabmo Victor Corporation of Belmont,
California, is the primary contractor for the AIR-62I.
Air Force Systems Command is responsible for development,
test, and integration on the EF-lilA. Warner Robins Air
Logistics Center is responsible for procuring production
systems and support equipment.

(U) REIATE VTTE:
- (U) PE 0207168F, F-ill Self-Protection Systems
- (U) PE 0207252F, EF-111A Squadrons
- (U) There is no urecessary duplication of effort within

the Air Force or the Department of Defense

(U) OTHER APPR4PRIATICN FUNDFe PE 0207168F ($ IN TUSAINDS)

FY 1989 FY 1990 FY 1991 To Total
£ £ t £a in1 =iMe

Acft Procuremnt
BA 7* 59,400 66,400 38,700 CONIt TBD

*ALR-62I production for F/F-111

(U) TNERATCTS- None.
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Program Element: # 0604270 Budget Activity: f 4 - Tactical PrQrn
PE Title: EW Develooment

7. MU) Project: 2879, Electronic Warfare Integrated geproramxrming (EWIR).
Develop a "common" USAF reprogramming architecture to provide timely
reprogramming of TAC, SAC and MC Electronic Combat systems in
response to unknown enemy threats or operating modes.

(U) FY 1989 Acconplishments:
- (U) AF/XO0TE became responsible for residual FY 90/91 ABC

monies residing in PE 0604270F in Feb 89.
- (U) MUlti-coxuand EWIR SCN 522-88 dated 23 Oct 89 and PMD

published Nov 89.
- (U) AIR-46/69 Intelligent Editor (INTED) on contract Jun 89.

(U) FY 1990 Planned Praram:
- (U) AIR-62I, ALR-56C/M, ALQ-172 Selectively Improved Flagging

Task (SIFT) software models and MKJCCM ccoputers hardware
upgrades ccaplete in FY 90.

(U) FY 1991 Planned Program:
- (U) ALQ-131 R/P, AIO-135 (Band 3), ALQ-155, AIQ-196 SIFT and

Ccmputer Aided Electronic Corbat Information System
(CAEWIS) procured in FY 91.

(U) W K PERFOFMM BY: ALR-46/69 INTED contractor is TRW.
FY90/91 contractor TBD.

(U) RELATED ACTIVITIES:
- (U) AF/XOOTE and SAF/AQRE Nov 89 memorandun consolidating

funds from project 2879 in PDP E060 (EWIR) to E951
Electronic Warfare Avionics Integration Support Facility(EWMSF) .

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: None.
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Program Element: #50042 Budget Activity: # 4 - Tactical Prociram
PE Title: EK Develgen

8. (U) Proiect: 3660. Air Force Electronic Combat Office (AECO).
Purpose is to focus USAF electronic Combat acquisition and upgrade
programs; integrate the planning, development, production, life
cycle support and modification of USAF EC systems and ensure the EC
programs are technically and fiscally executable to meet the user's
needs. This is a joint AFSC/AFLC organization.

(U) FY 1989 Ac lishments:
- (U) Continued EW data base expansion
- (U) Initiated ECM Pod capabilities growth study

(U) FY 1990 Planned Proarag :
- (U) Continue to support program offices
- (U) Author a program manager's Test Guide
- (U) Support users SON/SORD developmfent
- (U) As tasked by HO AFSC/AFLC

(U) FY 1991 Planned Proaram:
- (U) Test resource planning and development
- (U) Author test handbooks for five specific EC disciplines
- (U) As tasked by HQ AFSC/AFLC

(U) WORK PERFORMED BY: Project is Jointly managed by Air Force
Systems Cowmand and Air Force Logistics Command with an office
at Aeronautical Systems Division, Wright Patterson AFB, OH.

(U) RELATED ACTIVITIES:
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: None
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Program Element: #0270 Budget Activity: # 4 - Tactical Proam
PE Title: E Develoment

9. (U) Project: 3896. Advance Strategic and Tactical Expendables: The
project develops advanced infrared (IR) expendables for airlift,
strategic and tactical aircraft. L

I indicates that irvrovements to ther

JFlight test and threat assessment analysis also showthat the- - Jhas been
significantly L ] This program will develop

and demonstrate an ( d

(I) FY 1989 Accomlishments:
- (U) Issued program direction.
- (U) Developed program options for the advanced expendable.
- (U) Continued I

(U) FY 1990 Planned Program:
- (U) Funding for the program was zeroed in FY 90.

(U) FY 1991 Planned Proaram:
- (U) Convene a threat assessment working group.
- (U) Initiate threat modeling and analysis.
- (U) Complete IR signature data collection on selected

airlift, strategic and tactical platforms.
- (U) Initiate Concept Exploration.

(U) WORK PERFOIED BY: The Air Force Electronic Combat Office
completed a study that identified the need for an in-depth
concept exploration program prior to starting an FSD program.

(U) FEIATED ACTIVITIES:
- (U) Program Element 0603270F, Electronic Coabat Technology.
- (U) Program Element 0603270N, Electronic Combat Technology.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense

(U) OTHER APPROPRIATED FUNDS: Not Applicable.

(U) International Cooperative Agreements: None.
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F! 1991 RMUE I' IVE SUMMARY

Program Element: # 0604270F Project Hirter: 2066
PE Title: EM Deveopment Budget Activity: #-4-- Tactical Programs

A. (u) s ($ In lbouids)
Project Title: F-ill Upgrade

Popular Fy 1989 F! 1990 F! 1991 To Total
Nm Actual Emate Etfte C lete

EF-111A SIP 2,000 6,700 25,080 Cont TM

B. (U) PRPO ipri I MC P' fl I ' ETADSYT hAIM7h.E-111A System Inrvamnt Pra (SIP) project update
EF-111A Tactical Jamning Systen (TJS). The update is repired to keep
the systemn-rent against the evolving threft. Since theL
cut-off point for the original Jamting suite, Soviet radars haw
increased in both quantity and scisticatian. Most Soviet radars use
state-of-the-art Eectrniic Counter-Comtemeasure (BM4) tecbniqueswhich L 'to cunter these
radars. The SIPwill anew-proceessr,encder, a MIL-SID

1750 ccpzer, ML-S' 1553-B data bus, study t integration of
narrow-bean antiam, an ftproved Bond 4 --ranRitter, e on of
Band 9 tra tter ad antamas, and sofbam dMges. These
lnprovmiets will allow the system to defeat the- threat by placing
r vcstreId Jamning with an inproved power fnu9gaWM nt system on
specific radars of interest.

C. (U) PROONR AM 3LISMMM AND PLANS:

1. (U) 1989 :
- (U) Ompleted develment PrOgran rtZucture update TJS.
- (U) Curpleted cperatCrmal asssimm ts/studies to verify the

ys ',tens rgainst an updated threat base.

2. (U) Y 1990 Planned Program:
- (U) Initiate TJS full scale dlvm~qmet (M ) ptgiase

- (u) coaplste Band 4 modification kit design specification

3. (U) 1 P P
- (U) oti) full sMca develp imt
- (U) ACeg lish Preliminary Design Revie
- (U) Begin n~iiainkit design to update the Band 4

tr vd tter

Unclassified 00593
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Progran Eleffmt: # 0604270F Project NAmber: 2066
PE Title: EW DeYeI55emt Budget Activity: 1 4- Tactical PrO9rW

4. (U) Progran to Capletion: This is a contining-program.

D. (U) WIRK pFPZi4ED BY: Air Pbrce SysteMS Cmwad, Aeronatical Systeiw
Division will manage the devel pTeit oxitract. Class V modification of
the F-111 aircraft will be managed by Sacramento Air loglaticq amter.
Prima oitractor is to be detenined. TI Band 4 upgrade and the Band 9
integration will be managed by Warer-Robins Air Logistics Center.

E. (U) cnMPARIScM WH NY 1990/91 MIPTIVE SMARY:
1. (U) TBMKN L CMIES: None
2. (U) SCHEDLE CHNMs: None
3. (U) COST aw : NOM

F. (U) PROMAN DOaCX TMICN:
- (U) TAC SON 319-88, (S) dated 23 Oct 89
- (U) TAC SCN 337-88, (S) dated 15 Sep 89

G. (U) RAM ACi ITvrS:
- (U) PE 0207168F, F-111 Self Protection System.
- (U) PE 0207252F, EF-111A SqLuwrcms.
- (U) There is no u-mca-sazy dulcatin of effort within the Air Plote or

the Deparnmnt of Defense.

H. (U) OXHER APPFN IATICH NDS:

AIRAWT PRD4DLmEHT (3010) K3D PE 0207252F ($ In Thousands)

NY 1989 Ny 1990 NY 1991 To Total
Actual Estmate Estimate t

cost 0 0 7,275 ont. TM

I. (U) mrERMINAL AGRATI'VE AG S: No

J. (U) MUAWM SO3E==:

1. (U) Begin full scale dvmelopmnt pIase Sep 1990
2. (U) Pro&cticGn deliveries Late 1990s

00594
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FY 1991 RDT&E DESCRIPTIVE SUIRY

Program Element: # 0604Project Number: 2272
PE Title: EW Develowient Budget Activity: # 4 - Tactical Programs

A. (U) BDT&E RESff J= ($ In Thousands)
Projt Title: F-16 Protective Systems (U)

Popular FY 1989 FY 1990 FY 1991 To Total
H=m Actual Estimate Estiate Conylete Prrm

ce &
AIE-47 (IDS 9,000 8,350 14,200 Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOUIRMENT AND SYSTEM CAPABILITIES:
This project develops EJ equipment which form the F-16
self-protection suite. Two major tasks include the ALE-47
Countermeasures Dispenser System (CMDS) and OBEWS, the onboard EW
system. The AIE-47 C4DS is a Joint AF (lead), Navy, Army program
to develop an interactive/smart expendables dispenser for the F-16
and numerous Navy aircraft. The MBEWS is a pod-mounted digital
trainer that provides EW training for F-16 pilots by supplementing
the outside environnent with digital signals. This system will
provide a significant cost savings vs funding ranges and threat
systems.

C. MU) PROGRAM AOC MPLISHMENTS AND PIANS:

1. MU) FY 1989 Accowlishments:
- (U) CB WS - DT&E Flight test began in Jan 89 - successful
- M) CBES - IOT&E Flight test at Nellis AFB, NV began Jul 89

awaiting user production decision.
- (U) ALE-47 - Design complete, continued fabrication
- (U) ALE-47 - Engineering and Fabrication tests begin

2. (U) FY 1990 Planned Prooramw
- (U) ALE-47 - Completion of Engineering and Fabrication testing
- (U) ALE-47 - Delivery of 20 FSD testing support systems
- (U) ALE-47 - DT&E/IOT&E Jan 90 - Sep 91
- (U) AE-47 - PRR - Feb 90

3. (U) FY 1991 Planned Pro=ram:
- (U) ALE-47 - Complete DT&E/IOT&E Sep 91
- (U) ALE-47 - Low-Rate Production decision FY 2/91

4. (U) Proaram to Cnmletion:
- M) ALE-47 Production lots 1-4 begin mid 1992

00595
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Program Element: # 060427 Project Number: 2272
PE Title: EW Develonment Budget Activity: # 4 - Tactical Programs

D. (U) WORK PERFOMED BY: ALE-47 Source Selection completed, Tracor
awarded a FFP contract for FSD and four production lots. The program
is managed by ASD/RW at WPAFB OR. CMEWS prime contractor is AAI,
Baltimre, M. The program is managed by 1,D/YI at Eglin AFB, FL.

E. (U) CCHPARISCN WITH FY 1990/91 DESCRIPTIVE StM4RY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PR D ATION:
- (U) TAF ROC 303-76, F-16 Air Combat Fighter, Dec 76
- (U) TAF SON 312-80, Optical Threat Acquisition and Cueing Systems
- (U) TAF SCN 304-80, Tactical Self-Protection EW Systems, May 80

G. (U) RELATED ACTIVITIES:
- (U) PE 0207133F, F-16 Squadrons
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands):

Acft Procurement FY 1990 FY 1991 To Total
PE 0207133F Estim Estimate C
Cost 6,700 18,300 105,500 130,500

Quantity 0 463 1,303 1,766

I. (U) IT TIONAL COOERAIVE AGREDNT: None.

J. (U) ILESTONE SCHEDULE:

- (U) ALE-47 Preliminary FSD Contract Award Sep 1983
- (U) ALE-47 FSD and Prod Contract Award Jul 1988
- (U) 00EWS DT&E Test Report - Complete Aug 1989
- (U) OBEWS IOT&E Test Report - Complete Dec 1989
- (U) ALE-47 DT&E/IOT&E Feb 1990
- (U) AIE-47 LRIP Decision Feb 1991
- (U) ALE-47 Production Decision Sep 1991
- (U) ALE-47 LRIP Deliveries Jan-Jul 1992
- (U) ALE-47 Production Deliveries Jul 1992

00596
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604270F Project Number: 3108
PE Title: EW Development Budget Activity: # 4 - Tactical Programs

A. (U) RDT&E RESOURCES ($ In Thousands)
Project Title: Airlift Defensive Systems

Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Complete Program

ADS 2000 4100 14000 Cont TBD

B. ( ) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project provides for the development of a common,
defensive architecture on tactical and strategic airlift aircraft,
specifically the C-17, C-130, C-141, and C-5. This is a design-to-

cost effort, utilizing C-17 requirements, with schedule as the
primary driver for development.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) C-17 Defensive Systems Study, Phase I completed FY 4/89
- (U) Group B hardware for the C-130 Class IV MOD ordered for

the FY 91 integration and FY 93 flight testing

2. (U) FY 1990 Planned Program:
- (U) Request for Proposal (RFP) to industry late FY 90 with

projected contract award FY 2/91
- (U) C-130 will be lead aircraft for installation
- (U) System architecture will be common

3. (U) FY 1991 Planned Program:
- (U) Proposals will be evaluated in early FY 91
- (U) Contract award for selected team
- (U) Initial efforts for C-130 flight test will commence
- (U) This will lead to start of installations and C-130

DT&E flight test beginning In FT 92

4. (U) Program to Completion:
- (U) FTY 92 will find C-130 installation effort ongoing

- (U) Installations will begin for the C-Ss and C-141s in FT 92
- (U) Upon completion of C-130 DT&E flight test, QOT&E will

begin
- (U) Installations on the C-17 will begin in FY 93

Unclassified
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Program Element: #0604270F Project Number: 3108
PE Title: EW Development Budget Activity: # 4 - Tactical Programs

D. (U) WORK PERFORMED BY: The ADS Air Force program manager is Air Force
Systems Comand, Aeronautical Systems Division, Wright-Patterson Air
Base, OH.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) Technical CHANGES: None.
2. (U) SCHEDULE CHANGES: Schedule slips due to FY 90 funding

reductions (PBD 262). Impact of reduction is a one year slip
to the program.

3. (U) COST CHANGES: Consolidation of parallel efforts into single,
common, aircraft fleet defensive suite integration.

F. (U) PROGRAM DOCUMENTATION:
- (U) MAC SON 7-81, Defensive Systems for Airlift Aircraft (S)
- (U) C-17 Acquisition Decision Memorandum

G. (U) RELATED ACTIVITIES:
- (U) PBE 0401330F, C-17 Program
- (U) PE 0401115F, C-130 Airlift Squadrons
- (U) PE 0401118F, C-141 Airlift Squadrons
- (U) PE 0401119F, C-5 Airlift Squadrons
- (U) PE 0404011F, Special Operations Forces
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ In Thousands):

ACFT Procurement FY 1989 FY 1990 FT 1991 To Total
PEs 41115F,41130F Actual Estimate Estimate Complete Program

41118F,41119F 0 0 0 53,000 53,000
72207F

J. (U) MILESTONE SCHEDULE:

1. (U) RFP Preparation FY 3/90
2. (U) Contract Award FY 2/91
3. (U) C-130 Production Decision FY 2/92
4. (U) C-17 Production Decision FY 2/93

UNCLASSIFIED 0059-,
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # Q6Z.Th.E Project Number: 3894
PE Title: EN Development Budget Activity: # 4 - Tantital Systems

A. (U) RESOURCES (S In Thousands)
Project Titlei JSTARS Self-Defense Suite

Popular FY 1989 FY 1990 FY 1991 To Total
Name Anual i-na& £tImAtp Qmp1a Pregra

0.0 11,500 33,700 Cont TBD

B. rU) BRTEF DESCRTPTON OF MISSON R!OUIREMFMT AND SYSTM CAPABILITIES*
This project, as directed by the DAB at milestone IIB, will develop
and inteqrate a suite of avionics to providel

for the E-8B Joint Surveillance Target Attack
Radar System (JSTARS) aircraft. Such avionics will enhance the
survivability and mission effectiveness of the Boeing 707 derivative
aircraft in the face of an increasingly sophisticated and complex
integrated air defense system in Central Europe and third-world
countries. Emphasis will be on use of off-the-shelf components or
those which require absolute minimum development. Other aircraft
self-defense suite development programs will be analyzed to
capitalize on potential use of those avionics for JSTARS
application. In order to meet the planned aircraftr-  and
the long-lead production Milestones associated with thatL conly
those components available mid-FY 91 with delivery one year later
will be considered. The full scale development and integration of
the SDS will occur in the #3 JSTARS test aircraft and one of the E-8A
prototypes.

C. (U) PROGRAM AC S LIAMMNTAND PLAN.-

1. (U) FY 19R9 Acng=plishmnnta!
- (U) In PE 0604770F, JSTARS R&D, a study was begun to appraise

inclusion of various Electronic Combat self-defense
avionics components in the SDS.

2. (U) FY 1990 Planned Program:
- (U) The suite configuration study will be completed
- (U) Gruan will recosmend a suite configuration to ESD and TAC
- (U) Draft specifications and interface control documents will

be accomplished for the chosen suite
- (U) DEM/VAL will begin for the suite and the situational

awareness display at the Navigator/Electronic Warfare
Officer (EWO) station

- (U) Updated threat information will be analyzed for its
impact on the SDS design as result of lessons learned in
the DEM/VAL phase

Unclassified 00590
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Program Element: # 0604270F Project Number: 3B.U
PE Title: EW Development Budget Activity: # 4 - Tactical Systems

3. (U) FY 1Q1 Planned Program:

- (U) Conclude the DEM/VAL phase
- (U) Integrate the prototype SDS into the #3 test aircraft
- (U) Begin full scale development (FSD)
- (U) Accomplish a Preliminary Design Review
- (U) Start long-lead component procurement

4. (U) Program to Completion, This is a continuing program

D. (U) WORK PERFORMED BY: The component suite study is being performed
by the JSTARS integrating contractor Grumman Aerospace, Melbourne,
FL. Operational effectiveness studies are being performed by
CALSPAN Corp. The suite component contractors will be selected
when the configuration is determined

E. (U) COMPARISON WITH AMENDED FY 1990/91 DESCRIPTIVE SUMMARY- None

F. (U) PROGRAM DOCUMENTATION*
- (U) Joint STARS System Threat Assessment Report (STAR), (U),

2 Jan 89, (S/NF/WN)
- (U) Joint STARS Joint system operational concept (JSOC), (U),

27 JUN 86, (S/NF/WN)

0 G. (U) RELATED ACTIVITIES:
- (U) 0604770F, Joint STARS
- (U) 0207581F, Joint Surveillance Target Attack Radar System
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

H. (V) OTHERAPPROPRIATION FUNDS IS In Thousands)

1. #U PROCUREMENT:
2. (U) MILITARY CONSTRUCTIONL Not applicable

I. (U) INTERNATIONAL COOPERATIVE ACRrrMENTSi NONE

J. (U) MILESTONE SCrHEDULEt
- (U) Complete component study MAR 90
- (U) ESD and TAC select SDS configuration APR 90
- (U) Complete draft specification/ICD SEP 90
- (U) Begin DEM/VAL OCT 90
- (U) DAB III/Begin FSD JAN 91
- (U) Preliminary Design Review (PDR) AUG 92
- (U) Critical Design Review (CDR) AUG 93
- (U) Start Flight Test JUN 95
- (U) End Flight Test OCT 96
- (U) DAB IV/Start Production JAN 97

* Unclassified
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FY 1991 RT&E DESCRIPTIVE S RY

Program Element: # 064270F Project Nirber: I=
PE Title: E Develome Budget Activity: # 4 - Tactical Programs

A. (U) RD&T RESUCES ($ In Thousands)
Prolect Title: B-lB Advanced Radar Warning Receiver (ARNR)

Popular FY 1989 FY 1990 FY 1991 To TotalNe Acua Este at Esia M e rora

B-lB AMIR 0 0 46,000 Cont. TBD

B. (U) HUMF DESCRIPTIM O MISSION REMIRM T AND SYSTEM CAPABILITIES:
The B-lB is a strategic, long-range, multirole weapon system able to
perform the missions of conventional baber, cruise missile launch
platform, and nuclear weapons delivery system in both the tactical and
strategic roles. Production of the B-IB addresses the national
requirements to increase targeting flexibility, to redress the relative
decline of our strategic capabilities, and to revitalize our strategic
deterrent forces. The B-lB significantly enhances the manned bomber
portion of the strategic TRIAD while preserving the vitally needed
flexibility for worldwide nonnuclear force projection in response to
unforeseen contingencies. The program was mandated by Congress under
Public Law 96-342 and fulfills Strategic Air Command Required
Operational Capability 3-66 (Revised), New Strategic Manned Bomber,
dated 22 November 1978, and the Long Range Combat Aircraft Mission
Element Need Statement, dated 8 June 1981.

C. (U) PROGRAM AC LISHMNTS AM PLANS:

1. (U) FY 1989 Acccmrishmts:
- (U) Continued development, as well as lab and flight evaluations,

of the ALQ-161A core configuration (Mture the Central
Integrated Test Systen, Impxm system reliability, verify
installed system performance).

- (U) Conducted risk reduction efforts in preparation for full
scale development and integration of the Air Force common
radar warning receiver (EM on the B-lB.

2. (U) FY 1990 Planned Program:
- (u) Congressional Language in appropriation bill prohibits any

develcopmnt and integration of the B-lB AMIR in FY 1990.

3. (U) FY 1991 Planned Proaram:
- (U) Conclude ANM studies and risk reduction efforts
- (U) Begin full scale development to integrate the Air Force

Common AIMI into the B-lB.
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Program Element: 1 Project Nunter:
PE Title: EW Devel Budget Activity: # 4 - Tactical Programs

4. (U) Program to Comletion:
- (U) Caplete developmental evaluations of the Air Force common

ARWR installed on the B-lB.
- (U) Continue operational evaluations of the Air Force ccunn AR

installed on the B-lB

D. (U) WORK PERFORMD BY: The B-lB program is in conourrent, full scale
development and production. It is managed by the B-lB System Program
Office (SPO), Aeronautical Systems Division, Wright-Patterson AFB, OH.
The B-lB SPO has overall integration responsibility for the development
of the B-lB barber. Rockwell International, North American Aircraft
Cperations, Los Angeles, CA, is the B-lB airframe manufacturer.
General Electric, Evendale, OH is the prcpulsion plant contractor.
Several gOveruient agencies provide specialized assistance. For
example: The facilities at Hollnan AFB, M4, are used to measure radar
cross-section characteristics; the wind tunnels at the Arnold
Engineering Development Center, TN, are used for coparative analyses;
and the Air Force materials Laboratory and Air Force Avionics
Laboratory at Wright-Patterson AFB, OH, are used in the development
effort. The majority of the flight test will be done at the Air Force
Flight Test Center, Edwards AFB, CA, but sveral other Department of
Defense test ranges will also be used: Vhite Sands Missile Range, Nm-
Eglin AFB, FL; Point Mbgu Naval Air Station, CA; Utah Test and Training
Range, UT; China Lake Naval Weapons Center, CA; Nellis Range Couplex,
W; and others.

E. (U) Q2MARISON WITH FY 1990 Da SCRIvE SDEr1MrTw
I. (U) TECHNICAL CHANES: Recent flight test of the ALQ-161 confirmed

that the most operationally significant ECM techniques worked, but
the tests also identified a design deficiency which precludes
achieving the full performance specification without further
modifications. The Air Force believes integrating the common
ARWR, AIR-56, into the B-lB is the most prudent, reduced risk
approach to providing the B-lB aircrew with the needed situational
awareness capability.

2. (U) SCHEME ICTh r: Congressional restrictions on B-lB Rw
development in FY 90 caused a one year delay to the program.

3. (U) LC Financial changes are due to restriction of FY 90
B-lB funding.
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Program Element: # Project Number:
PE Title: EW Develget Budget Activity: # 4 - Tactical Proarams

F. (U) PROGRAM DOC[ETION:
- (U) SAC-SON 3-66, 10 Nov 78
- (U) SAC-MENS, 8 Jun 81
- (U) DEPSEC)EF B-lB Program (Baseline Nov 81)
- (U) President's Cost Certification, 18 Jan 82
- (U) B-IB TEMP, 7 Nov 88
- (U) B-lB PMD, 4 Jan 88

G. (U) REIATED ACTIVITIES:
- (U) The aircrew training devices and military construction for the B-IB

are funded outside the B-lB baseline. These devices (five B-lB
weapon system trainers, two mission trainers, six cockpit
procedures trainers, and support equipment) will be developed in
PE 0604227F, Flight Simulator Development. The program is managed
by the Simulator Program Office at Wright-Patterson AFB, OH.

- (U) Long range enhancements to the B-lB electronic countenreasures
system are being developed in PE 0604427F.

- (U) The SRAM II is being developed to replace the aging SRAM missiles
under PE 064244F (SRAM II Engineering Development).

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) * Not Applicable.

2. (U) MLITARY CONSTRLXTION: Not Applicable.

I. (U) TEST AND EVALUATION DATA:

T&E ACTITY (PAST 36 MNTHS)Event P=t Results

ALQ-161A Tests Jun 88 Key techniques confinred
Design deficiency identified

T&E ACTIVITY (TO CMULETION!Event P1mlane Dt Emd

Core ECM4 System Test Jan 90
Radar Warning Receiver Test Mar 92

00603
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FY 1991 RDT&E DESCRIPTIVE SLI44%RY

Program Elevent: # 060427 Project Number: 5M
PE Title: EK Develocment Budget Activity: # 4 - Tactical Proarams

A. (U) RDT&E RESCBJCES ($ In Thousands)
Proiect Title: F-15 Protective Systems

Popular FY 1989 FY 1990 FY 1991 To Total
Nam Actual Estimate Estimate Ccfvlete Proara

TEWS 20,200 20,606 13,900 Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION REOIREMqT AND SYSTEM CAPABILITIES: This
project develops the Tactical Electronic Warfare System (TEWS)
improvements and upgrades to the F-15 self-protection suite. The F-15
TEWS consists of the ALR-56 Radar Warning Receiver (RWR), the ALQ-135
Internal Countermeasures System, the ALQ-128 Electronic Warfare Warning
System and the ALE-45 Countermeasures Dispenser (C(D). Upgrades of the
AIR-56A to the AIR-56C configuration is completed, of the AIQ-135 to
include Band 3/1.5 capabilities and a CMD interfaced with the 1RH are
required to provide effective aircrew warning and countermeasures
igainst the 3 airborne threat and sophisticated

Jthreats.

C. (U) PRORM ACMPLIS TS AND PLANS:

1. (U) FY 1989 Accxgg lishments:
- (U) IOT&E flight testing of ALR-56C began in Nov 89
- (U) ALO-135 Band 3 P I systems began delivery

AIQ-135 was restructured into a 2 Phase program primarily due
to significant software problems

- (U) AIR-56C testing at DEES Mar/May - Complete. HQ TAC approved
installation into the F-15E.

2. () FY 1990 Planned Proaram:
- (U) Ala-135 Band 3 and 1.5 software development continues

.U) AIQ-135 Band 3, Phase 1 begins DT&E flight test - Feb 90
OT&E flight test - May 90

- (U) Jbased on ALQ-135 Band 3 delivery
- (U) TEMS integration testing continues

3. (U) FY 1991 Planned Proaram:
- (U) Integration testing continues
- (U) AWQ-135 Band 1.5 system deliveries begin

* Un-classified 00604
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Program Element: #Q 060427 Project Niurber: IL
PE Title: EW DeveloWn Budget Activity: # 4 - Tactical Proarar$

4. (u) Program to Coivletion:
- (U) Iuprove integration of TEMS with aircraft avionics and fire

control radar.
- (U) Annual upgrades to defeat the evolving threat.
- (U) This is a continuing program.

D. (U) WQK PERFOD BY:
- (U) ASD/VF - WPAFB, OH, is the system integrator
- (U) AIR-56C - loral, Yonkers, NY
- (u) ALQ-135 - Northrop, Rolling Meadows, IL
- (U) AIE-45 - TRACXI, Austin, TX

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE 2&2=:
1. (U) TEXCIAL OWA=: None.
2. (U) SCH90ZUE CHAUM: Schedule inpact assures R&M testing is adequate
3. (U) C= CMIMS: Increased emphasis and testing on R&M and software

developient and test.

F. (U) PIRM QDO1TN:
- (U) TAC 40C 9-68, Feb 1968.
- (U) DCP #19, Rev C, May 77, amended Feb 80.
- (U) TAF SON 321-82, Nov 84.
- (U) F-15E TEMP, Nov 87 (TEMS Annex cmplete).
- (U) TAF SON 304-80
- (U) ALQ-135 SD (Draft), Oct 89

G. (U) - CTMTIES:
- (U) VHSIC technology developed in PE 0603452F. F-15E aircraft is

developed and produced in PE 0207134F.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

H. (U) OTHER APP3PRIMON FEWS ($ In Thousands):

ACFT Procurement FY 1989 FY 1990 FY 1991 To TotalPE 0207134F, h=t Estimt Estmat =Poa

BA 01 Funds 1,470,050 1,443,414 1,750,735 406,234 26,708,100

Quantity 36 36 36 78 1152
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Program Element: # 0604270F Project Number: 5M1
PE Title: E4 Develonent Budget Activity: # 4 - Tactical Proarams

I. (U) INTENTIONAL COOERATIVE AER2NT None.

J. (U) MIESTONE SCHEDULE:

- (U) ALQ-135 ICS P31 Development Contract Awar Mar 1985
- (U) AIR-56C DT&E/IOT&E Flight Test (concurrent) Oct 1985
- (U) ALQ-135 ICS QRC Band 3 Deliveries Feb 1986
- (U) ALR-56C Deliveries May 1986
- (U) ALQ-135 ICS C Band 3 DT&E/IOT&E Flight Test May 1986
- (U) ALE-45 CM) Production Deliveries Jul 1986
- (U) ALQ-135 ICS P31 Critical Design Review Nov 1986
- (U) Integrated F-15 TESM Flight Test Jul 1987
- (U) ALQ-135 P31 Production Contract Award Dec 1986
- (U) ALQ-135 P31 Band 3 Production Deliveries start Feb 1989
- (U) ALQ-135 Lot IV & V J&A with FAAA Feb 1989

U00606
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604312F Budget Activity: #3 - Strategic Programs
PE Title: ICBM Modernization

A. (U) RESOURCES ($ In Thousands)
Proi ect

Number FY 1989 FY 1990 FY 1991 To Total
TteActual Estimate Estmat Cofmlete Prga

Peacekeeper in Minuteman Silo
40,000 14,766 7,463 18,931 6,431,600

Peacekeeper Rail Garrison
458,669 774,244 548,049 278,509 2,505,900

Small ICBM
346.001 100.000 202.159 31 00 6.919100

Total 844,670 889,010 757,671 3,697,371 15,856,600

B. (U) BRIEF DESCRIPTION OF ELEMENT: The military need for tCBM modernization stems
from the requirement to respond to Soviet ICBM developments which are causing a
major imbalance between the United States and Soviet strategic capabilities.
The overall mission of the ICBM modernization program is to support the U.S.
strategic deterrent policy while responding to changes in the projected Soviet
threat and target base. The modernization program is built on the recognition
that all ICBM tasks cannot be served by a single missile or a single basing
mode. The near-term response --deploying 50 Peacekeeper in Minuteman
silos--will reduce the Soviet advantage in ICBM capability and help deter a
broad spectrum of potential threats including massive conventional or limited
nuclear attack on the United States or our allies. The long-term response
includes deploying both Peacekeeper missiles in Rail Garrison and Small ICBM in
Hard Mobile Launchers. The two mobile missile program proposed by the
Administration possesses complimentary capabilities which will greatly reduce
the likelihood of a successful Soviet attack. Further, the sequential
deployment is affordable, and will greatly strengthen our START negotiating
position and the quality of post-START forces.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S1O.O MILLION IN FY 1991

1. (U) Peacekeener in Mingteman Silo:
Continues the Simulated Electronic Launch - Peacekeeper (SELP) and
Operational Testing (OT) programs and the effort to improve Specific Force
Integrating Receiver (SFIR) reliability.

(U) FY 1989 Accomnlishments:
- (U) FOC declared in December 1988.
- (U) RDT&E for nuclear hardness testing and engineering support.
- (U) Flight Test 18 - March 19, 1989.

- (U) Operational Testing (OT) Program began September 1989.
- (U) Completed Program Management Responsibility Transfer (PMRT) for

Operational Ground Equipment (OCE).

00607
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(U) FY 1990 Planned Program:
- (U) Continue SELP and OT programs.
- (U) Continue SPIR improvement effort.

(U) FY 1991 Planned Program:
- (U) Continue SELP and OT programs.
- (U) Continue SFIR improvement effort.

(U) Program to Comoletion:
- (U) Complete PMRT for aeronautical vehicle equipment (AVE).

- (U) Missile production is projected to continue through FY 1996 (173

missiles). *
- (U) Continue SFIR improvement effort.

(U) WORK PERFORMED BY: The program managed by Ballistic Systems Division,

Norton Air Force Base, CA. Facilities at Arnold Engineering

Development Center, Tullahoma, TN, are used for motor testing and

facilities at the Central Inertial Guidance Test Facility at Holloman

AFB, NM, are used for guidance testing. Flight testing is conducted at

Vandenberg AFB, CA. The top five ICBM Modernization Program

contractors are Martin Marietta Aerospace, Denver, CO (Assembly, Test

and Systems Support; Peacekeeper Support Equipment); Boeing Aerospace,

Seattle, WA (Basing Operational Support); Rockwell, Anaheim, CA

(Guidance and Control); Northrop Electronics Division, Hawthorne, CA

(Inertial Measurement Unit); and Textron, Wilmington, MA (Reentry

Vehicle/Reentry System).

(U) RELATED ACTIVITIES:
- (U) Program Element # 0101215F, Feacekeeper Squadrons, for Airborne

Launch Control Center Modifications.
- (U) Program Element # 0101215F, Peacekeeper Squadrons, for

Flight/Ground Test Support.

- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS

FY 1989 FY 1990 FY 1991 To Total

Acua EZiAtsa~ Ese C201218 Prora
Missile Procurement (BA 4; P-l Line 001):

(Weapon System only) 792,510 729,860 671,988 3,237,561 12,508,300

Quantity 12 12 12 59 173*

• The Air Force is reviewing the total Peacekeeper missile buy given life

cycle and testing requirements associated with Rail Garrison rebasing.

(U) INTEATIONAL COORATIVE AGREEMENTS: Not applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604312F Project Number: NLA.
PE Title: ICBM Modernization Budget Activity: #3 - Strategic Programs

Project Title: PeacekeeDer Rail Garrison

POPULAR NAME: Rail Garrison
A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

I I
I I
ISCHEDULE I FY 1989 1 FY 1990 I FY 1991 I To Comolete I
I Program I IIIA-04/90 IIIB-04/93 J FAD-12/92 I
IMilestones I ROD-11/89 I FOC-12/94 J

II __I
JEngineeringi PDR-02/89-05/90 I CDR-1/90-1/91 I I
Imilestones II I I

__I T&E 1st CALTP-07/89 I2nd CALTP - 07/90 I1ST BVh - 30]92 I I
IMilestones I I I I
I I I I I II L_______________I I__ _ _ _ _ _ _ _ _ __________ 1I__ _ _ _ __ _ _ _ _1

IContract J I
IMilestones I J J
1 _ _ _ I _ _ _ _. 1 I

jBUDGET II Program TotalJ

1 (9000) ,, FY 1989 1 FY 1990 FY 1991 1 (To Cozmlete) I
I Major I I I I I
I Contract 1 307,689 1 531,983 1 324,366 146,883 1
J_ I(94.127) 1

I Support I
Contract 39,521 1 31,412 35,776 I 196,700 1

1 (22.638) 1
In-House I I
Support 32,847 70,000 60,000 1 261,529 I

S•_ (45.000) I
I GFE/ I I

Other 78,612 140,849 1 127,907 I 550,239 I
III I (116,744) I

I ___I____I____ _____I I
I 458,669 774,244 1 548,049 1 2,472,351
ITotal I I 1 (278.509) I
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Program Element: # 0604312 Project Number: NIA
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The military
need for ICBM modernization stems from the requirement to respond to Soviet
ICBM developments which are causing a major imbalance between the United States
and Soviet strategic capabilities. The overall mission of the ICBM
modernization program is to support the U.S. strategic deterrent policy while
responding to changes in the projected Soviet threat and target base. The
modernization program is built on the recognition that all ICBM tasks cannot be
served by a single missile or a single basing mode. The response includes
deploying Peacekeeper missiles in Rail Garrison.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 AccomDlishments:
- (U) Completed phase I land navigation testing, phase I of the canisterized

launch test program, and shock tube/SREMP testing.
- (U) Conducted Preliminary Design Reviews of all subsystems and support

equipment.
- (U) Filed and released final EIS.
- (U) Constructed facilities to test Rail Garrison concept at Vandenberg AFB.
- (U) Began the Logistics Support Analysis Record (LSAR).
- (U) Conducted the Launch Control System (LCS) Software Specification Review

(SSR).
- (U) Design authorization granted for construction of garrison and Missile

Assembly Building (MAB) at F.E. Warren AFB (FEAFB).

2. (U) FY 1990 Planned Program:
- (U) Begin Chapter 11 rail car tests.
- (U) Start Mechanical Development Test (MDT) at Vandenberg AFB (VAFB).
- (U) Make Record of Decision (ROD) announcement for remaining six bases.
- (U) Complete Phase III of the Habitability Test Program.
- (U) Begin conducting Critical Design Reviews (CDRs).
- (U) Complete Preliminary Design Reviews (PDRs).
- (U) Initiate system integration at Vandenburg AFB (VAFB).
- (U) Complete Phase II Canister Assembly Launch Test Program (CALTP).
- (U) Complete Phase IIA and IIB land navigation testing.
- (U) Construct facilities at F.E. Warren AFB.
- (U) Delivery of first Launch Control Car (LCC) Engineering Model (EM),

EMS-2.
- (U) Start MAB construction at FEWAFB.
- (U) Obtain design authorization for garrisons at bases 2-4.
- (U) Source of Repair Decision will be made.
- (U) Operational equipment spares contract will be awarded.
- (U) Complete prime item development specification.
- (U) Canister/Missile/MLC integration tests.
- (U) Conduct command and status and EM demonstratons at the Development

Integration Lab (DIL).
- (U) Delivery of the first MLC EM (EM-1) for development testing.
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Program Element: #.Q J2 Project Number: N/A
PE Title: ICM Kodernization Budget Activity: 3 - Strategic Programs

3. (U) FY 1991 Planned Program:
- (U) Milestone liA review.
- (U) Perform Launch Control Car (LCC)/HLC system integration tests.
- (U) Award rail car production contracts.
- (U) Complete CDRs.
- (U) Complete Chapter 11 rail car testing.
- (U) Start provisioning item orders.
- (U) Complete interface control drawings.
- (U) First Basing Verification Missile (BVM) and Aerospace Vehicle Equipment

(AVE) hardware delivered.
- (U) Complete Guidance & Control (G&C) Software Test Readiness Review.
- (U) First HLC Operational Model (ON) delivered (Pathfinder OM-4).
- (U) Begin functional configuration audits (FCAs).
- (U) Conduct the security car and train physical security system (TPSS)

qualification.
- (U) Start construction of garrisons at bases 2-4.
- (U) Conduct mobility testing.
- (U) Conduct the LCC/operational support equipment (OSE) bay qualification.
- (U) Complete construction of VAFB facilities.
- (U) Baseline the logistics support analysis (LSA)/LASR.
- (U) Conduct the OM demonstration at the DIL.

4. (U) Program to Comnletion:
- (U) Conduct BVM launches.
- (U) First Assets Delivered (FAD) in December 1992.
- (U) Achieve Full Operational Capability (FOC) in December 1994.

D. (U) WORK PEFORMED BY: The program is managed by the Ballistic Systems Division,
Norton Air Force Base, CA. Facilities at the Rail Transportation Test Center
and Vandenberg AFB are used for development, integration, and system level
tests. The major Peacekeeper Rail Garrison contractors are: Boeing Aerospace,
Seattle, WA (Basing, Test, and System Support (BT&SS)); Westinghouse Electric,
Sunnyvale, CA for the MLC; Rockwell Autonetices, San Bernadino, CA for the LCS;
and the Peacekeeper aeronautical vehicle equipment contractors will provide
missile components.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANCES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COSTCQ ANGES: None.

F. (U) PROGRAM U ATION:
- (U) SAC ROC 16-71 (Revised), 1 Feb 79 (S)
- (U) SAC SORD 018-87-I, Jun 88 (S)
- (U) BCD, Oct 87 (U)
- (U) WSS, Jun 88 (U)
- (U) DCP, Mar 88 (S)
- (U) STAR, Mar 88 (S)
- (U) ILSP, Mar 88 (U)
- (U) TEMP, Jun 89 (S)

00611

UNCLASSIFIED



UNCLASSIFIED

0 Program Element: #0 060432F Project Number: I/L
PE Title: ICBM odernization Budget Activity: 3 - Strateic Programs

G. (U) RELATED ACTIVITIES:
- (U) Program Element # 0101215F, Peacekeeper Squadrons, for Airborne Launch

Control Center Modifications.
- (U) Program Element # 0101215F, Peacekeeper Squadrons, for Flight/Ground Test

Support.
- (U) Program Element 0 0101215F, Peacekeeper Squadrons, for Peacekeeper missile

production (shared).
- (U) Program Element 0 0604312F, ICBM Modernization, for Peacekeeper in

Minuteman Silo missile development (shared).
- (U) Program Element # 0303131F, Minimum Essential Emergency Communications

Network contains FY 89 development funding for dual frequency MEECN
receiver.

- (U) There is no unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

FY 1989 FY 1990 FY 1991 To Total
Actual Etmae Compe

1. (U) Missile Procurement (BA 4; P-1 Line 001):
Funds 0 102,607 1,346,043 2,568,500 4,017,100

2. (U) Military Construction (BA _):

Funds 0 104,850 249,220 232,900 587,020
3. (U) Military Construction (BA -):

Funds 0 0 5,100 0 5,100
4. (U) Military Construction (BA _):

Funds 13,200 10,800 14,230 5,000 43,230

I. (U) INTZR IONAL COOPERATI AGREEMENTS: Not applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Jy~ant D=n Results

Static Load 06/88 - 09/88 Launch load reaction is well
within program requirements

Stationary Vibration 10/88 - 11/88 Results did not exceed program
requirements

CALTP Launch I 07/89 First launch indicated MLC and
track launch reaction loads are
within requirements

Land Navigation Phase I 08/87 Inertial instruments stable
Land Navigation Phase II 12/88 - 03/89 Initial conditions for Phase IIA

sled tests generated;
demonstrated and evaluated a
number of land navigation
techniques

Land Navigation Phase IIA 06/89 - 10/89 G&C performance during sled
tests consistently within
accuracy requirements and
associated tielines0
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Program Element: #....Q431I2 Project Number: ILL
PE Title: TOM ModernizItion Budget Activity: 3 - Strategic Programs

T&E ACTIVITY (PAST 36 MONTHS) (Cont'd)

Event Datl Results

NH&S Blast and SREMP 02/88 - 08/88; Results within program
06/89 requirements

T&E ACTIVITY (TO COMPLETION)

Event DPe Results

CALTP Phase II 07/90, TBD

SYSTEM INTEGRATION
Rail car/Train Dynamics 01/90 - 02/91 TBD
Canister/Missile/MLC Integration 07/90 TBD
Train Integration 12/90 TBD
MLC/LCC Integration 01/91

WEAPON SYSTEM
NH&S SREMP 08/88 - 03/89
Ground Tests 01/90 - 06/90 TBD
Pathfinder 02/92 - 04/92 TBD
NH&S HEMP 06/92
BVM Launches 07/92 - 06/93 TBD
Dedicated IOT&E 09/92 - 11/92 TBD
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FY 1991 RDT&E DESCRIPTIVE SUMMIARY

Program Element: L 6412E Project Number: K&A
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

Project Title:_Smal ICBM

POPULAR NAME: Sa 1IB
A. (U) SCHEDULE/BUDGET INFORMATION ($ In Thousands):

I I
I I

I SCHEDULE I FY 1989 I FY 1990 1 FY 1991 1 To C:omplete I
I Progrm I Program Restart Basing FSD

IMilestones 1 07/89 J Restart; IliA;

I I z z ;I

I FAD 12/97I

IIII I

lEngineeringi I Ial CDR/FCA/PCA;IiMilestones I I i L CDR/FCA/PCA;
I I I IVCS PDR/CDR/FCA/PCAJ
I T&E Mob Test 3/89; 1 FTM 3-16 1

Imilestones IFTM-1 05/89 J FTM-2 I HKL Cold Launches J

SII I

I Contract IRestart Change I Missile Restart I HILI/CS Restart I IJ~ilestones Orders I Support Agree- I Support Agree- I I
I I erts lInts I I

IBUDGT I I I Program Total I
1 (80001 1 FY 1989! FY 1990 1 FY 1991 1 (To Cownlel;e) I
I Major I II I I
I contract IITBD I TBD I TBD II I I

Support IIIII
A contr t HTED I N M I TD I
ITD I I

In-House I I I T
I Support I Pt TD I BI D I

MIletnsI 78 I I I Re Tart l )A I
I V/ I I I" 111 I

I Other D I ITD I

III I I T ) I

I1 46,0 I 10,000 I 202159 6,919,100 I
ITotal I (3.381.0001_I
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Program Element: #* Q6Q412 Project Number: E&_
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The military
need for ICBM moderr.'zation stems from the requirement to respond to Soviet
mobile ICBM developments which are causing a major imbalance between the United
States and Soviet strategic capabilities. The overall mission of the ICBM
modernization program is to support the U.S. strategic deterrent policy while
responding to changes in the projected Soviet threat and target base. The
modernization program is built on a recognition that all ICBM tasks cannot be
served by a single missile or a single basing mode. ICBM Modernization provides
mobile, flexible, highly survivable ICBMs, which enhance strategic stability,
deterrence, and arms control. The FY 89 President's Budget contained funds
intended to keep the options open for the new Administration to decide whether
or not to continue the Small ICBM program. In June 1989, the President decided
to continue development of both the Peacekeeper Rail Garrison and the Small ICBM
programs. The FY 91 Amended President's Budget contains funds to continue Small
ICBM missile development and basing risk mitigation tasks with restart of
full-scale development of the entire system in FY 1992 leading to an FAD in
Dec 1997.

C. (U) PROGRAM ACCOMPLISIMENTS AND PLANS:

1. (U) FY 1989 AccomplishMts :
- (U) Maintained reduced contractor force in place and continued minimum

missile and basing development efforts to allow the new Administration
the option to continue the program if desired.

- (U) Completed missile Canister Assembly Launch Test Program (CALTP) (cold
launches).

- (U) Launched the first flight test missile, F1M-1.
- (U) Built a full scale HML engineering test unit (BTU) which contained an

instrumented ground test missile (GT).
- (U) Completed critical weapon control system (UCS) operational requirements

analysis (OAR).
- (U) Conducted northern tier 101 mobility and hardness transition testing at

Malmastrom APB, MT.
- (U) Presidential decision to continue program in FY90/91 with restart of FSD

of entire weapon system in FY92 leading to FAD in Dec 97.
- (U) Contractually implemented restart program (bridge change orders).
- (U) Started FT-1 amomaly investigation.

2. (U) FY 199Q Planned Program:
The following plans are based on receiving the FY 90 appropriation ($100M).

- (U) Complete FTM-1 anomaly investigation and identify corrective actions.
- (U) Continue missile development and begin fabrication of flight test

hardware and spares to continue flight test program.
- (U) Issue supplemental agreements for the remainder of the FSD program.
- (U) Continue basing risk mitigation development efforts.

3. (U) FY 1991 Planned Program:
- (U) Define basing location and reentry vehicle configuration.
- (U) Continue missile development and fabrication of flight test hardware and

spares.
- (U) Conduct FT1-2 flight test.
- (U) Continue basing risk mitigation development efforts.
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Program Element: #0.04212F Project Number: /A_
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

4. kU) Program to Comletion:
- (U) Restart full-scale development of the entire weapon system in FY 92,

perform FSD tasks leading to FAD in 1997.
- (U) Continue the flight test program.
- (U) Advanced procurement in FY 94.

D. (U) WORK PERFORMED BY: The program is managed by the Ballistic Systems Division,
Norton Air Force Base, CA. Facilities at Arnold Engineering Development Center,
Tullahoma, TN, are used for motor testing and facilities at the Central Inertial
Guidance Test Facility at Holloman AFB, NM, are used for guidance testing. The Small
ICBM program also utilizes 22 labs and agencies throughout the U.S. to conduct testing
and analyses. Flight testing is conducted at Vandenberg AFB, CA. The associate
contractors (ASCONs) are Martin Marietta Aerospace, Denver, CO (Assembly, Test and
System Support); Boeing Aerospace and Electronics, Seattle, WA (Hard Mobile Launcher
and Weapon Control System); Rockwell International Rocketdyne Division, Canoga Park, CA
(Guidance and Control); Northrop Electronics Division, Hawthorne, CA (Inertial
Measurement Unit); General Electric, Pittsfield, MA (Reentry Vehicle/Reentry System);
Morton Thiokol, Brigham City, UT (Stage I and FTOS); Aerojet, Sacramento, CA (Stage
II); Hercules, Magna, UT (Stage III).

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Due to Congressional budget constraints in FY 88/89,

program was restructured in Apr 88 to terminate on 30 Sep 89. Presidential decision
(Jun 89) to fund program in FY 90/91 Amended President's Budget to conduct missile
development and basing risk mitigation efforts with restart of full-scale development
of entire system in FY 92 leading to an FAD in Dec 97.

3. (U) COTZHAGE: FY 90 ($100M) and FY 91 ($202M) funding was added in the
Amended Presidents Budget. OSD added $947M, FY 92-94, for missile and basing
full-scale development and advanced buy (FY 94, $145M).

F. (U) PROGRAM DOCUMENTATION:
- (U) BCD, 14 Feb 86 (S)
- (U) SAC SON 01-83 (Change 1), 5 May 86 (S)
- (U) SAC SOC, 15 Sep 86 (Updated Apr 88) (S)
- (U) DOP, 1 Nov 86 (S)
. (U) STAR, Jan 87 (S)
- (U) NSD 14, ICBM Modernization and Strategic Defense Initiative (SDI),

14 Jun 89 (S)

G. (U) RELATED ACTIVITIES:
- (U) Program Element # 0604312F, ICBM Modernization, for Peacekeeper Rail

Garrison.
- (U) Program Element 0 0101215F, Peacekeeper Squadrons, for Airborne Launch

Control Center Modifications.
- (U) Program Element # 0101213F, Minuteman Squadrons, for Rapid Execution and

Combat Targeting (REACT).
- (U) There is no unnecessary duplication of effort within the Air Force or the

Department of Defense.
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Program Element: #0312 Project Number: 0
PE Title: ICOM Modernization Budget Activity: 3 - Strategic Programs

H. (U) OTHER APPROPRIATION FUNDS:

FY 1989 FY 1990 FY 1991 To Total
Actual k a Atsat 1 Zlete PrugK

1. (U) Missile Procurement (BA 4; P-I Line 001):
Funds 0 0 0 TBD TBD

(FY94: $145.0M)

I. (U) INTERNATIONAL OOPERATIVE AE =: Not applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Event Dae Results

Land Navigation Tests Dec 86-Jul 87 Tested the ability of the Inertial
Measurement Unit (IMU) to maintain
accurate alignment and calibration
and to perform its land navigation
function

Guidance Sled Testing at Jan-Jul 87 Evaluated t1x. ring laser gyro
Holloman AFB, N alternate inertial navigation

systems

AIMS Instruments Tests Jan-Jul 87 Characterization testing of S
inertial Instruments

Stage Static Firings Jan-Sep 87 Four full scale stages firings at
ground and simulated altitude

conditions

Northern Tier Nobility Teat Feb-Apr 87 HML Nobility Test Bed (MTB)
mobility evaluation at almastrom
An under conditions representative
of Minutemen Base siting

Simulated Breech Assembly Jul-Sep 87 First full scale tests of complete
Test Series missile launch eject system. This

series of tests vas a precursor to
the canister assembly and launcher

test program (CALTIP)

PSV/Shroud Model Survey Hay-Jun 87 Verified the coupled vibration
performance of the PBV/Shroud
containing high fidelity mock-ups
of the guidance, ordnance, RV, and
instrumentation systems

Misty Picture Kay 87 Above ground high explosive blast
with ideal and precursor simulation
testing of Hard Mobile Launcher
nuclear hardness and survivability
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Program Element: 0 0604312F Project Number: NA_
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Proframs

T&E ACTIVITY (PAST 36 MONTHS) (Cont'd)
Event Da Results

Minuteman III #1 Guidance Apr 87 Flight tests of Alternate Inertial
Flight Tests Navigation Systems (AINS) guidance

systems to evaluate realtive
performance in a flight environment

Minuteman III #2 Guidance Sep 87 Flight tests of Alternate Inertial
Flight Tests Navigation Systems (AINS) guidance

systems to evaluate relative
performance in a flight environment

Canister Assembly and Oct 87, Tests to confirm the test launcher-
Launcher Test Program Dec 87, to-missile interfacing subsystems
(CALTP) Apr 88 and launch eject performance

Norther Tier Mobility Dec 87-Mar 88 HML Mobility Test Bed (MTB)
Test mobility evaluation at Malmstrom

AFB under conditions representative
of Minuteman base siting.

Land Navigation Tests Jun-Aug 88 Demonstrate the ability of the
Inertial Measurement Unit (IMU) to
maintain accurate alignment and
calibration and perform its land
navigation function

Stage Firings-Stage III Feb-Jul 88 Evaluate stage performance at
contractor facility and at AEDC

Stage Firings-Stage I Feb-Oct 88 Evaluate stage performance at
contractor facility and at NWC

Stage Firings-Stage II Jun-Nov 88 Evaluate stage performance at
contractor facility and at AEDC

Post-Boost Vehicle (PBV) Jul-Oct 88 Evaluate PBV performance at AEDC
Firing

Command Destruct Test at Nov 87 Demonstrate capability of the
Naval Weapons Center flight termination system to safely

destroy the missile if required

Above Ground Nuclear Continuous Characterization of nuclear
Hardened Parts Testing hardened parts. Data used to

support system design

PBV/Shroud/RV Assembly May 88 Characterize undamped natural test
(PSRA)/Stage III Model frequencies, and damping of the
Survey Test Small ICBM PSRA/Stage III
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Program Element: #0604312[ Project Number: N&A
PE Title: ICBM Modernization Budget Activity: 3 - Strategic Programs

T&E ACTIVITY (PAST 36 MONTHS) (Cont'd)
Event Date Results

Instrumentation and Range Feb-Oct 88 Evaluate performance adequacy of
Safety System (IRSS) the IRSS for flight test program
Qualification Testing

Shroud Separation Test Jun-Jul 88 Evaluate shock induced by shroud
separation and ver4fy shroud
separation clearances from the PBV,
Shroud, Reentry Vehicle (PSRA)

HML Engineering Test Unit Dec 88-Mar 89 HML Engineering Test Unit (ETU)
Unit (ETU) Mobility and performance evaluation at
Hardness Transition Testing Malmstrom AFB under conditions

representative of Minuteman Base
siting

Meteror Burst Field Test Jul-Sep 88 Determine the effect of antenna
Phase II polarization, range, and power on

waiting time

Meteror Burst Field Test Nov 88-Apr 89 Confirm performance of meteor burst
Phase III long range communication system

Flight Test Missile (FTM-l) may 89 First flight test from a test
launcher from the pad at Vandenberg
AFB, CA

T&E ACTIVITY (TO COMPLETION)
Event Da Results

FTM-3 thru FTM-16 TBD

HHL Cold Launches TBD
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #06043217 Budget Activity: 4 - Tactical Programs
PE Title: Joint Tactical Fusion Program (JTFP)

A. QU) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
XXXI Joint Tactical Fusion Program (JTFP)

7,947 4,796 :11
B. (U) BRIEF DESCRIPTION OF ELEMENT: JTFP is a joint Army/Air Force effort
to develop a near-real-time (NRT), all-source, tactical intelligence fusion
and processing/dissemination system. The Enemy Situation Correlation Element
(ENSCE) system within the JTFP is the Air Force portion of a joint Army/Air
Force project to automate the correlation and analysis of high volume,
time-sensitive intelligence data. Other JTFP efforts supporting the Air Force
include the Intelligence Correlation Element (ICE) software capability, which
is dlesigned for IBM-based intelligence host computers at United States Air
Forces, Europe (USAFE) and Pacific Air Forces (PACAF); and intelligence fusion
processing systems which includes Linked Intelligence/Operations Centers
Europe (LOCE) supporting EUCOM and Limited ENSCE (LENSCE) supporting 9th and
12th Air Forces in garrison and deployed operations.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) PROJECT XXXI, Joint Tactical Fusion Program:

(U) FY 1989 Accomplishments:
- (U) Continued ASAS/ENSCE development.
- (U) ICE cadre trained at Goodfellow AFB.
- (U) LOCE/LENSCE version 2.0 software documentation delivered.
- (U) ICE delivered and integrated at USAFE.
- (U) LENSCE participation in Blue Flag 89-2 and 89-3 exercises.
- (U) LOCE/LENSCE version 2.2 software delivered.
- (U) Began LENSCE functional test interface design/development

with Contingency TACS Automated Planning System (CTAPS).
- (U) LOCE-ASARS II automated interface completed.
- (U) LOCE participated in Warrior Ace 89 and WINTEX 89.
- (U) LOCE/LENSCE software ported to portable ASAS workstation.
- (U) LOCE supported US Battlefield Information Collection and

Exploitation System (BICES)/NATO Intelligence Support
Steering Committee (NIISC) initiative.

(U) FY 1990 Planned Program:
- (U) Continue ASAS/ENSCE development.
- (U) LOCE/LENSCE software development, version 3.0.
- (U) ICE Operational Assessment (USAFE), and delivery to PACAF.
- (U) Begin ICE Configuration Management/Maintenance at Rome Air

Development Center.
- (U) Partial LOCE/LENSCE interim database development.
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Program Element: ,0604321F Budget Activity: 4 - Tactical Programs

PE Title: Joint Tactical Fusion Program (JTFP)

- (U) Conduct ICK Functional and Physical Configuration Audits.
- (U) Conduct feasibility study to incorporate LOcE/LENSCE into

Contingency TACS Automated Planning System (CTAPS).
- (U) Study alternatives and provide USAFl/PACAF a system-high

correlation capability.

(U) FY 1991 Planned Program:
- (U) Continue ASAS/ENSCE participation.
- (U) LOcE/LENSCE version 4.0 and 5.0 software deliveries.
- (U) LOcE processing center deliveries to FRG/UK.
- (U) LOCE/LKISCZ improved workstation development.
- (U) LODK support of US BICES/NIISC initiatives.
- (U) Provide LOc=/LUISCE capability on CTAPS.
- (U) Continue USAFE/PACAF system-high correlation effort.

(U) Vork Performed By: The Jet Propulsion Laboratory (JPL),
California Institute of Technology, Pasadena, CA Is the prime
Integration contractor for ASAS/ENSCE. Subcontractors include:
TRW, McLean, VA; McDonnell Douglas, Huntington Beach, CA; Ford
Aerospace Corp, San Jose, CA; Martin Marietta, Denver, CO; MITRE
Carp, Bedford, MA.; Eagle Technology, Fairfax, VA; and Sterling
Federal Systems Inc., Bellevue, NE. AFSC/Electronic Systems
Division is the Air Force in-house developing organization
responsible for the Air Force segment of JTFP. For LOCE/LENSCE,
the contractors are: Digital Fantasies Limited, Dunn Loring, VA;
Contel (Eaton), Vest Lake Village, CA; and Contel (DSSD) Marina del
Ray,CA

(U) Related Activities: The Army is the Executive Agent for this

Joint Program. The program Is conducted in accordance with the
following documents: US Army, Letter of Instruction (LOI) for JTFP
Special Task Force (STF), 5 July 1984; Chiefs of Staff Army and
Air Force Memorandum Subject: Airland Battle Programs, 30 June
1983; and Air Force Program Management Directive 9087(8)/64321F/
27431F, 15 mar 1989. Relationships between the Air Staff; Air
Force Systems Command (AFSC), the Implementing command; Tactical
Air Command, the operating command; and the Joint Program
Management Office are continuous. Related Program Elements
include: #0603260F, Intelligence Advanced Development, #0207431F,
Tactical Air Intelligence Systems, 0604321A, Joint Tactical Fusion

Program. There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: There are no specific
cooperative agreements regarding the JTFP. No signed documents
exist and no foreign funds are provided to the program office.
However, the JTFP is an integral part of the US BICES effort. The

JTFP supports BICES through the Defense Intelligence Agency. LOCE
terminals are currently on loan to the lt British Corps and the
lot German Corps in support of BICES CADS. In addition, the
Canadians have displayed an interest in using LOCE terminals.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604327F Budget Activity: #4 - Tactical-Profras
PE Title: Hardened Target Munitions

A. (U) RESOURCES (S in Thousands)

Proiect

Number FY 1989 FY 1990 FY 1991 To Total
Tle Actual. Estimate Estimate omlgam

3273 1-2000 P3I
6,40 - 0 - 0 -2

Total 6,122 6,408 - 0 - - 0 - 12,630

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops standoff munitions
capable of attacking hardened targets that cannot be defeated with
current inventory munitions. Recent Soviet efforts have produced a
growing hardened target set, which includes command and control bunkers,
hardened aircraft shelters, underground weapons and fuel storage facil-
ities. The MK-84 bomb suffers from case failure, low order detonation
and ricochet when used against hard targets. The Improved 2000-lb bomb
has demonstrated the capability to defeat a large portion of the
hardened target set. Coupling the Improved 2000-lb bomb with GBU-15
TV/IR guidance provides the TAF with a precision guided hard target
attack capability.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN Sl0.0 MILLION IN FY 1991:

1. (U) Prolect 3273 - 1-2000 Pre-Planned Product IMrovement:Integrates the
1-2000 (BLU-109/B) hard target warhead with the existing GBU-15
guidance system to produce a standoff munition for attacking hard
targets.

(U) FY 1989 Accomlishments:
- (U) Awarded FSD contract for GBU-15/I-2000 integration kits.
- (U) Conducted Preliminary Design Review.
- (U) Conducted Critical Design Review.
- (U) Modified AN/GJM-55 Test Set to include GBU-15/I-2000.

(U) FY 1990 Planned Program:
- (U) Procure flight test hardware.
- (U) Conduct Development Test and Evaluation/Initial Operational

Test and Evaluation.
- (U) Begin production of GBU-15/I-2000 integration kits.

(U) FY 1991 Planned Program:
- (U) Not applicable. Program completes in FY 90.

(U) Work Performed by: Air Force Arnold Engineering Development
Center, TN; Rockwell International, Duluth GA; FSD contractor,
Teledyne Brown Engineering, Huntsville AL; Munitions Systems
Division at Eglin AFB FL manages the development effort.

0
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Program Element: #0604327 Budget Activity: #4 - Tactical Programs
PE Title: Hardened Target Munitions

(U) Related Activities:
- (U) Program Element 0604733F, Surface Defense Suppression.
- (U) Program Element 0604602F, Armament/Ordnance Development.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Alprovriation Funds (S in Thousands): Procurement funding
for the GBU-15/I-2000 integration kits will be under Program
Element 0208030F.

Other Procurement, (Budget Activity 1, P-1 Line Item 22)
FY 1989 FY 1990 FY 1991 To Total
Actual. Esim Estimate Comlete rta

Cost - 0 - 400 2,531 -0- 2,931
Quantity - 0 - 50 1,570 -0- 1,620

(U) International Cooperative Agreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604361F Project Number: xxxl
PE Title: Air-Launched Cruise Budget Activity: 3=Strategic

Missile

A. (u) RESOURCES ($ In Thousands)

Project Title FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

ALCM 835 1,347 0 0 2182

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM
CAPABILITIES: The Air-Launched Cruise Missile (ALCM)
greatly enhances the air-breathing leg of the Triad by
stressing and diluting Soviet defenses, thus improving the
overall penetration prospects of the mixed air-breathing
force; compelling the Soviets to devote substantial
resources to their national air defenses to counter this
threat; increasing the number of weapons in our strategic
forces in the near term and convincing the Soviets that
their massive air defense efforts will not substantially
blunt U.S. air-breathing strike capabilities.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:

- (U) Completed ALCM/B-lB R&D acoustic integration
testing

- (U) Completed mission planning improvements
- (U) Completed missile software changes

2. (U) FY 1990 Planned Program:

- (U) De-Modify 8 missiles that are in test
configuration

- (U) Complete PMRT residual tasks

3. (U) FY 1991 Planned Program:

- (U) Terminate RDT&E
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Program Element: #0604361F Project Number: xxxi
PE Title: Air-Launched Cruise Budget Activity:l 3-- Strategic

Missile

D. (U) WORK PERFORMED BY: The major contractors are Boeing
Aerospace, Seattle, WA (air vehicle); Williams
International Corporation, Walled Lake, MI; Teledyne CAE,
Toledo, OH (engine); Litton Industries, Woodland Hills,
CA; Litton of Canada Limited, Toronto, ONT; and
Minneapolis Honeywell, Minneapolis, MN (navigation
guidance). In-house developing organizations are Defense
Mapping Agency and the Joint Cruise Missiles Project
Office. The AGM-86B Air-Launched Missile program is
managed by Air Force Systems Command's Aeronautical
Systems Division, Wright-Patterson AFB, OH.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
- (U) SAC ROC 1-68, 19 Jan 68, Improved Decoy for Manned
Aircraft, and SAC ROC 20-69, 4 Sep 69, B-52 Decoy
(inactive).

G. (U) RELATED ACTIVITIES:
- (U) The ALCM, the land attack Sea-Launched Cruise
Missile (SLCM), and the Ground-Launched Cruise Missile
(GLCM) programs are structured to have maximum commonalty
in engine and navigation/guidance subsystems. The ALCM
and SLCM share the common W-80 nuclear warhead developed
by the Department of Energy.

- (U) The engine and navigation/guldance projects are
jointly managed through the Joint Cruise Missiles Project
Office. The B-52 Squadrons, PE 11113f, is also related to
the ALCM.
- (U) There is no unnecessary duplication of effort

within the Air Force or DOD.

H. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands)

1. PROCUREMENT: To Total
FY89 FY90 FY91 Complete Program

Mods/Updates 2205 1169 3733 Cont TBD
Replen. Spares 6466 2828 0 Cont TBD

2. MILITARY CONSTRUCTION: FY 89 4.8M; FY 90 and out $0
dollars
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Program Element: #0604361F Project Number: xxxl
PE Title: Air-Launched Cruise Budget Activity:--Strategic

Missile

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: There is an
agreement for test flight of missiles over Canadian
territory. There are no international production
agreements.

J. (U) MILESTONE SCHEDULE:

1. (U) Production deliveries have terminated
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F! 1991 RDI&E uIF1IvE S.IH4R

Program Element: #0604408F Project 1.mter: MM0
PE Title: AdvansTAEB1EFSystem (AIS) Dxlget ActivitY: #6Defesse wide

Hissicxi por

Project Title: Avaziced taurh %-item (AZ)/
Advanced TaxMh Dvloppet proram ALIV

MMIA : ALS

sCaamJtB F! 1989 F! 1990 F! 1991 Toaplt
Program Program

mlestones _ __Delta sIR___
TME Tow iit
Kilewtcgru _o am

MilefftO Aard___

000 ! 1989 f! 1990 F 1991 ToOplt

.0atract _______ 17,896 3,000 ______

a 8zwort
Owltracts ________ 5,722 48,090

agat____ 12,604 9,214 _____

Other

SMa86,222 60,314 cot00627
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Program Element:#0604408F Project HxmTber:XXX
PE Title:Advazxl liFSystem (ArS) Budget Activity:# 6 Defense Q3!

Mission Support

B. (U) BRIEF OF MI=SIO I EtEMW AND SYSTM CAPABILITn: The
ALS program fornm the techncal basis for a now family of specs launch
vehicles that can provide seOure, responsive, reliable, flexible, low
ost access to space across a broad range of expected payload sizes,
orbits and lanch rates. 'he program objectives are to develop ard
mature the propulsioa and other critical techlogies necessary to
support new launh concepts; to make these tecbr1lies available for
inproving existing systas; and to define concepts to lower the cost of
assured space operations. The progran began with SDIO funding fron the
PY 87 urgent supplaimital appropriation. Starting in FY 1990, both
SIO and the Air Force share funding responsibility for ALS. The
program need was ackrowlede by the validation of the Air Force Space
Omnad's and Natial cs Space Adinistraticn's (NASA)
Mission Need StatLmits and the successfull completion of a Defense
Acquisition Board Milestone review in Septater 1988.

C. (U) PcON 4PiJX4EN1 AND PLANS:

1. (U) PF 1989 i ts:
- (U) Initiated preliminary design efforts
- (u) Initiated Advancd Develormet Program (ADP) DmenStraticrs
- (U) Delta system Requirwmts Review
- (U) Engine Dercstratin/Vaidation (Phase B) Contracts Awarded
- (U) Rev "C AM progran plan released
- (U) Solid Rocket Motor oncept Exploratio Omtracts Awarded

2. (U) PY 199o Pl P :
- (U) E e R;5; r -Revtew
- (U) Program Restructure Initiated
- (U) Delta *stn Design Review
- (U) Rev "D A P program plan release

3. (U) FY 1991 Planned Program:
- (U) Egine Dtgn9 I uiintation Review
- (U) Rev "3- AEP release

4. (U) Prgimt- (u)Engine Final Design Review
- (U) Bad onpt orai*s/sb1zy Omtracts (F! 93)
- (U) and Vdic1e Qmtractor ALP tasks (F! 93)
- (U) Raging prototype Sourc Selection (F! 93)
- (U) 'lis is a cntkmiing program.

D. (U) W= pRgRU;M .. : This is a joint Air Force/ASA program. Prime
; I;Wtr ;; for Thse II of the program are Boeing Aerospace
air n aI '-,, Seattle, Wahlngton; Geneal Dynamics Spa=e Systeiu.
Division, San Diego, California; and Martin Marietta Astrcnaitics Group,
Denver, Oolorado. 711 Phase B Engine Develqziwit work being contracted
by MM is performed by Pratt r 'Whitney, Rodwtdyns, and Aerecjet. 7ne
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ProgrM ElMiMt:#0604408F Project fumber:xxxi
FE Title:Ava xd Lau1 System (ALS) axdget Activity:# 6 Defense

Mission support

solid motor Phase A work is being performd by Hercules, Aerojet, Morton
Thiokol, Atlantic Research, and United Technologies/Chenical System
Division. The major Air Pbrce developing organizaticns include Air
Porce Space Division, Air Pbrce Astronautics Laboratory and Air prce
Wright Aeroaztical Laboratories. The major NASA developing activities
include Marshall Space Flight Center, Langley Research Center, Kennedy
Space Flight Cnter, Ames Research Center, Johnson Space Center, Lewis
Research Center, ad the Stennis Space nrter.

E. (U) CCfPARISC( Wlfl F 1990/91 1 u P -IPT E ARY:

1. (U) DMI CHANGES: The scope of the progran has changed fran
developing a fanfly of launch vehicles with a projected Initial
operating Capability (IOC) in the year 1998 to exploring concepts
ard prototying the necessary techmical elements to protect the
developmnt of a new lawwh vehicle system.

2. (U) SCHI-EUEE CHANCES: The 1998 ICC and Milestone I MB have been
deferred idefinitely until Full Scale Developnent funds are
available. The Phase II launch vehicle design cantracts, originally
'Id33ed for caplticn in Jan 91, will caitime until Dec 92 to
support the liquid engine developmiut progran.

3. (U) COST CHRNGES: I

P. (U) PROGRAM DOa EN=ON:

- (U) A.-A!MM Mission Need Statemet 30 Jun 88
- (U) NM Mission Need Statnt 11 Aug 88
- (U) A.,PAaPXM SOh 005-88 12 Aug 88
- (U) Mileston 0 Acquisition Decisicn Memorarm 4 Nov 88

G. (U) EAM A:IVnM!I:

- (U) All funding through F 1989 provided by SDIO, Program Element
#603224C, (Survivability/lethality Eweuticm Progran) Project
004, fturxing shared beginning in PY 1990 under Program
I a gm I' Agreeimt (R ) #F50SS.

- (U) There is OI =uy cJplication of effort within the Air
Fbrce or Diparbnwit of Defense.

H. (U) OMI PUMD:

- (U) AMitional funding provided by NASA starting in F! 91.

I. (U) I MRTMOPL 7T' E Pk7M: 14"
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PrOgraM EIwMt :#0604408F ProJect Nuiber:XXXi
PE Title:Advnc~rL5a~FSysteii (AIS) bAdget Activity :# 6 Defense t-71ei

Mission Suppot

J. (U) MW AND EVA TCN 1M-:

T&AE AM=IIT (PAsr 36 MGIWM)

Event Date Results

AEP Tests Start Oct 89 Wbysteand caqpcent
demmstrations by prime vehicle and
engine citractors and goverznent
lab and center sponsored
technology activities.

T&E AC1TJIT 1O CMW=fG)

Event Date Remarks

ADP vehicle Dec 1992 Subrystan and cmpcmt
Omtractors Quiplete denwsatrati=s by prime vehicle

c-Itractors

AP Test Omplete 1998 SAisten ard caqxtent
demtratins by prime engine
c acrs and goverxnent lab and
center sponsored technology
activities.
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Fy 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604601F Budget Activity: #4 - Tactical Programs
PE Title: Chemical/Biological Defense Equipment

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

3321 Chemical and Biological Agent Detection and Warning
3,224 0 2,685 Cont TBD

3337 Individual Protection
9,520 7,941 5,665 Cont TBD

3762 Collective Protection

2,375 0 0 Cont TBP
3764 Decontamination

2,191 0 0 Cont TBD
Total 17,620 7,941 8,350 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops systems to
detect, warn against, and protect personnel and equipment from
chemical/biological agents. These systems will allow the Air Force to
continue its mission in a chemical/biological environment and, with a
credible offensive capability, deter enemy use of chemical/biological
weapons. Without these protective systems, sortie generation on a
sustained basis will be degraded unacceptably.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 3321, Chemical/Biological Agent Detection and Warning:

Develops detectors to warn personnel of chemical attacks.

(U) FT 1989 Accomplishments:
- (U) Continued to monitor Army efforts to develop their

Advanced Chemical Agent Detector/Alarm and the Remote
Sensing Chemical Agent Alarm.

- (U) Continued procurement of the Automatic Liquid Agent
Detector (ALAD).

- (U) Funded efforts to provide threat scenarios and technical/
analytical assistance in support of the Fixed Site
Detection and Warning System (FSDVS) program.

(U) FY 1990 Planned Program:
- (U) Start full scale development of FSDWS.
- (U) Complete first article test of ALAD.

(U) FY 1991 Planned Program:
- (U) Continue development of FSDWS.
- (U) Deliver ALAD to using community.
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0 Program Element: #0604601F Budget Activity: #4 - Tactical Programs

PE Title: Chemical/Biological Defense Equipment

(U) Work Performed By: Work has been performed by Calspan,
Buffalo NY; and by task order contract with JAYCOR, Dayton OH,
through the Armstrong Aerospace Medical Research Laboratory,
Dayton OH. The Air Force developing organization is the Life
Support System Program Office at Wright-Patterson AFB, Dayton
OH.

(U) Related Activities:
- (U) Program Element #0207593F, Chemical Biological Defense

Program.
- (U) Program Element #0602202F, Aerospace Biotechnology.
- (U) Program Element #0603231F, Crew Systems Technology.
- (U) Program Element #0604703F, Aeromedical Chemical Defense

System Development.
- (U) Program Element #0604806A, Chemical/Biological Defense

Equipment Development.
- (U) Program Element #0603514N, Ship Survivability.
- (U) Program Element #0603635M, Marine Corps Ground

Combat/Support Arms.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds:

0 Other Procurement (BA 4, P-I Line Item 185):
FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 0 4,093 0 Continuing TBD

(U) International Cooperative Agreements: None.

2. (U) Project 3337, Individual Protection: Develops clothing and
equipment to protect personnel from chemical agent effects.

(U) FY 1989 Accomplishments:
- (U) Completed Development Test and Evaluation Flight Testing of

Aircrew Eye/Respiratory Protection (AERP) systems for the
C-130 and KC-135 aircraft.

- (U) Started Initial Operational Test and Evaluation (IOT&E) of

AERP for the KC-135.
- (U) Initiated evaluation and development of AERP systems for the

C-9 and B-IB aircraft.
- (U) NATO selected the Protective Integrated Hood Mask (PIHM)

system for E-3A aircraft.
- (U) Completed Development Test and Evaluation/IOT&E for the

Improved Aircrew Coverall (CWU-66/F).

(U) FY 1990 Planned Program:
- (U) Initiate IOT&E of AERP for the C-130 and F-15 aircraft.

UNCLASSIFIED 0063Z



UNCLASSIFIED
Program Element: #0604601F Budget Activity: #& - Tactical Programs
PE Title: Chemical/Biological Defense Equipment

- (U) Complete Initial Operational Teat and Evaluation (IOT&E) of
the Aircrew Eye/Respiratory Protection (AERP) system for the
KC-135.

- (U) Initiate Development Teat and Evaluation (DT&E)/IOT&E of
AERP for the MH-53, OV-10, C-9, AC-130, and B-lB.

- (U) Conduct Functional Configurational Audits for the Tactical
Aircrev Eye/Respiratory System (TAERS), Protective
integrated Hood Mask (PIHI), Blower, Communication Unit, and
all aircraft modification kits.

- (U) Exercise limited production of PIIHM systems for C-130 and
KC-135 aircraft.

- (U) Initiate development of a passive anti-drown system for
AERP.

- (U) Complete reprocurement package on the Improved Aircrev
Coverall (CWU-66/P).

(U) FY 1991 Planned Program:
- (U) Continue DT&E/IOT&E of AERP for the AC-130, OV-10, MH-53,

C-9, B-lB, and B-52.
- (U) Make a limited production decision on AERP for the F-15,

AC-130, MH-53, and OV-1O.
- (U) Initiate DT&E of AERP for the B-52.

(U) Work Performed By: Work in performed by Boeing Advanced
Systems Company, Seattle WA and Celanese Corp, Charlotte NC.
The Air Force developing organization is the Life Support System
Program Office at Wright-Patterson AFB, Dayton OH.

(U) Related Activities:
- (U) Program Element #0207593F, Chemical Biological Defense

Program.
- (U) Program Element #0602202F, Aerospace Biotechnology.
- (U) Program Element #0603231F, Crew Systems Technology.
- (U) Program Element #0604703F AeromedLcal Chemical Defense

System Development.
- (U) Program Element #0604806A, Chemical/Biological Defense

Equipment Development.
- (U) Program Element #0603514N, Ship Survivability.
- (U) Program Element #0603635M, Marine Corps Ground

Combat/Support Arms.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4, P-I Line Item 185):
FY 1989 FT 1990 FY 1991 To Total

Actual Estimate Estimate Complete Program
Cost 11,196 7,868 9,581 Continuing TBD

(U) Internation. Cooperative Agreements: None.
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Program Element: #0604601F Budget Activity: #4 - Tactical Programs
PE Title: Chemical/Biological Defense Equipment

3. (U) Project 3762, Collective Protection: Develops collective protection
systems to allow personnel to perform duties requiring a shirtsleeve
environment, and to seek rest and relief in an uncontaminated environment.

(U) FY 1989 Accomplishments:
- (U) Completed Development Test and Evaluation of a Transportable

Collective Protection System.
- (U) Started Initial Operational Test and Evaluation (IOT&E) of

TCPS.

(U) FY 1990 Planned Program:
- (U) Complete IOT&E of TCPS.
- (u) Make production decision on TCPS.

(U) FY 1991 Planned Program: Not Applicable.

(U) Work Performed By: Work has been performed by ILC Dover,
Frederica DL. The Air Force developing organization is the Life
Support System Program Office, Wright-Patterson AFB, Dayton OH.

(U) Related Activities:
- (U) Program Element #0207593F, Chemical Biological Defense

Program.
- (U) Program Element #0602202F, Aerospace Biotechnology.
- (U) Program Element #0603231F, Crew Systems Technology.
- (U) Program Element #0604703F Aeromedical Chemical Defense

System Development.
- (U) Program Element #0604806A, Chemical/Biological Defense

Equipment Development.
- (U) Program Element #0603514N, Ship Survivability.
- (U) Program Element #0603635M, Marine Corps Ground

Combat/Support Arms.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds:

Other Procurement (BA 4, P-I Line Item 185):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Cost 0 0 11,410 Continuing TBD

(U) International Cooperative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 00604602F Budget Activity: #4 - Tactical Proarans
PE Title: Armament/Ordnance Development

A. (U) RESOURCES (S in thousands)
Protect

Number & FY 1989 FY 1990 FY 1991 To Total
Actual Estimate E CoRWlete Program

2586 DAACM
10,698 1,000 10,274 Cont TBD

2784 Armament Standardization/Control
1,168 600 100 Cont TBD

3133 Bombs and Fuzes
1,259 700 300 Cont TBD

3664 Have Stamp
275 900 0 0 3,669

5613 Munitions Material Handling Equipment/Containers
1.446 1,036 163 Cont TBD

Total 14,846 4,236 10,837 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program modernizes and develops
unguided air-to-surface conventional munitions and associated equipment.
The program supports numerous Strategic Air Command and Tactical Air
Forces Statements of Need., Two categories of efforts are those to
provide new capabilities by modernizing existing munitions and equipment
and those to develop munitions to fill operational voids. Formal
organizations (focal points) are maintained to help standardize
munitions and associated equipment among the services.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S10.0 MILLION IN FY 1991:

1. (U) Project 2784. Armament Standardization/Control. This continuing
project supports the Armament Control Focal Point (ACFP) which
conducts activities to increase standardization and commonality in
armament subsystems in order to reduce proliferation and take
maximum advantage of prior investments.

(U) FY 1989 Accomlishments:
- (U) Continued missile modular software program development.
- (U) Continued Mil-Std-1760 development.
- (U) Continued standardization activities.
- (U) Began AHRAAM retrofit with blind mate connectors.

(U) FY 1990 Planned Prorram:
- (U) Continue missile modular software development (CAMP 3).
- (U) Continue MIL-STD-1760 development.
- (U) Continue standardization activities.
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Program Element: #0604602? Budget Activity: #4 - Tactical Prozrams
PE Title: Armament/Ordnance Develovment

(U) FY 1991 Planned Program:
- (U) Continue missile modular software development (CAMP 3).
- (U) Continue MIL-STD-1760 development.
- (U) Continue standardization activities.

(U) Work Performed by: This project is managed by the Munitions
Systems Division at Eglin AFB, FL. The major contractor is
Sverdrup Technology, Inc., Fort Walton Beach, FL.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaisor. is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and
through coordination with the Department of Defense
Armaments/Munitions Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other ARvrovriation Funds: Not Applicable.

(U) International Cooverative Agreements: None.

2. (U) Prolect 3133. Bombs and Fuzes: This project develops and improves
conventional bombs and fuzes. Current efforts include the
M117/BSU-85/B integration effort to allow high drag delivery of the
M117 bomb from strategic aircraft.

(U) FY 1989 Accomplishments:
- (U) Fabricated M117/BSU-85/B flight test articles and conducted

DT&E.

(U) FY 1990 Planned Program:
- (U) Conduct BSU-85/B IOT&E.

(U) FY 1991 Planned Program:
- (U) Conduct BSU-85/B production activities.

(1T) Work Performed by: This project is managed by the Munitions
Systems Division at Eglin AFB, FL.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaison is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and
through coordination with the Department of Defense
Armaments/Munitions Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.
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Program Element: E060462 Budget Activity: #4 - Tactical Prorrans
PE Title: Armament/Ordnance Develooment

(U) Other Annropriation Funds:

Other Procurement, PE 0208030F Project 3133, FMU-139/B Fuze

FY 1989 FY 1990 FY 1991 To Total
Actual Esimt Estimate ConRlete Progra

Cost 30,127 25,148 32,183 Cont TBD
Quantity 46,753 36,213 33,066 Cont TBD

(U) International Cooperative Mreements: None.

3. (U) Prolect 5613. Munitions Material Handling Eouinment/Containers: This
project develops more capable bomb racks, ejectors and associated
handling/release equipment, and develops or improves munitions mater-
ial handling equipment and containers. It supports two continuing
efforts, the Container Design Retrieval System (CDRS) which was
established to ensure maximum use of existing or easily modified
containers by all services, and the Munitions Material Handling
Equipment (MMHE) Focal Point data retrieval system which was estab-
lished to ensure maximum use of existing munitions handling equip-
ment and reduce proliferation. The CDRS and MMflE Focal Point tasks
were moved from Project 2784 in FY 1988.

(U) FY 1989 Accounlishment:
- (U) Continued CDRS activities.
- (U) Continued MMHilE focal point activities.

(U) FY 1990 Planned Program:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.

(U) FY 1991 Planned Program:
- (U) Continue CDRS activities.
- (U) Continue MMHE focal point activities.

(U) Work Performed by: This project is managed by the Munitions
Systems Division at Eglin AFB FL. There is no major contractor
involved in this project. It is a combination of multiple
contractors managed by the Munitions Systems Division.

(U) Related Activities:
- (U) Program Element 0603601F, Conventional Weapons.
- (U) Liaison is maintained between the services through the Joint

Technical Coordinating Group for Munitions Development and
through coordination with the Department of Defense
Armaments/Munitions Requirements and Development committee.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Anronriation Funds: Not Applicable.

(U) International Cooerative Areements,. None. 00637
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604602F Project Number: 2
PE Title: Armament/Ordnance Develovment Budget Activity: #4 - Tactical P

Project Title: Direct Airfield Attack Combined Munition

_-____: D
A. (U) SCHEDULE/BUDGET INFORMATION (S in thousands)

I I II. I .

I SCHEDULE I FY 1989 1 FY 1990 1 FY 1991 i To ComDlete
I Program I N/A I FSD I FSD Start Complete FSD
IMilestones I I Decision I 3 Qtr/91 I & DT/IOT&E I
I I I I I LRIP Decision I
JEngineering N/A I N/A I PDR I CDR
IMilestones I I I I FCA/PCA I
I I L I I 'I
IT&E I BKEP 600 kt I Conduct I Contractor I DT/IOT&E
JMilestones J Test I Tests vs I Development I TBD
I I Complete I Imor Threat I Test Start I
IContract I N/A I N/A I FSD Awd I LRIP Award
IMilestones I 1 1 3 Qtr/91 I TBD
I I I I _ - I
JBudget I I I I Program Total I
J($000 FY 1989 4 FY 1990 1 FY 1991 I (To Comnlete)
IMajor I I I I I
IContract 1 5,198 I -0- I 7,819 TBD II__ _ _ _ _ _I I _ _ __I _ _ _ _

ISupport I I I II
lContract 1 811 I -0- j 1,526 j TBD
I I I I I
Jun-House I J
lSupport 1 3,634 1 -0- I -0- 1 TBDI _ _ _ I_ _ _ _ I _ _ _ _ I _ _ _ _ I_ _ _ _

IGFE/ I I I
lOther I 121 1 -0- I 929 1 TBDI _ _ _ I II
ITotal I 9,764 * 1 -0- I 10,274 TED

0 $3.999M (FY 89) sourced by USAF.
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Program Element: #0604602 Project Number: 258
PE Title: Armament/Ordnance Develonment Budget Activity: #4 - Tactical Pgrams

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
primary requirement for the Direct Airfield Attack Combined Munition (DAACM),
in accordance with TAF SON 306-79, dated 8 March 1979, is to reduce enemy
sortie generation capabilities by closing down airfields through damage to the
operating surfaces with the BLU-1O6/B Bomb, Kinetic Energy Penetrator (BKEP)
cratering submunition. The employment of HB-876 Lateral Ejection (HB876LE)
area denial mines, in conjunction with the BLU-106/B, will enhance the effect-
iveness of the cratering munitions by delaying and disrupting repair opera-
tions. The DAACM system is a 1000 pound class dispenser weapon consisting of
eight BLU-106/B submunitions, twenty-four HB876LE area denial mines, an
ejection/dispensing system and a control unit integrated into a SUU-64/B
Tactical Munition Dispenser (TMD). DAACM is compatible with the F-16A/B/C/D,
F-15E, F-111, A-7D/K, and B-52.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Conduct Airfield Attack Review.
- (U) Begin target construction and hardware procurement/

modifications.

2. (U) FY 1990 Planned Program:
- (U) Continue target construction and hardware

procurement/modifications.
- (U) Conduct tests of current BKEP/Durandal, improved BKEP/Durandal,

alternative concepts.
- (U) Develop Airfield Attack Roadmap.
- (U) FSD decision.

3. (U) FY 1991 Planned Program:
- (U) FSD contract award.
- (U) Complete Preliminary Design Review.

4. (U) Program to Completion:
- (U) Initial Operational Test and Evaluation Complete - FY 94.
- (U) FSD Complete - FY 94.
- (U) lRIP Decision - FY 94.
- (U) LRIP Start - FY 94.

D. (U) WORK PERFORMED BY: This project is managed by the Munitions Systems
Division at Eglin AFB FL. DAACM FSD source selection was cancelled in
Jun 89 and FSD program deferred to Apr 90 due to threat change. BKEP
development/risk reduction by Textron Defense Systems, Wilmington MA;
HB876LE mine by Hunting Engineering, United Kingdom; Parachute-Only BKEP
development (Training Round), Ver-Val Enterprises, Fort Walton Beach FL.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None. 00639
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Program Element: #0604602 Project Number: 2586
PE Title: Armament/Ordnance Development Budget Activity: #4 - Tactical Programs

2. (U) SCHEDULE CHANGES: FSD contract award deferred to FY 91 as a result
of testing required to verify submunition performance versus
improved threat.

3. (U) CQOS QAN : FY 90 Appropriation deleted FY 90 budget request due
to revised information regarding threat. FY 91 budget request
subsequently updated to reflect delayed FSD decision.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF SON 306-79, Mar 79.
- (U) TEMP, Jul 87 (Draft).
- (U) Tactical Air Command Concept for DAACM (U), 29 Jan 87.
- (U) SORD for DAACM, Mar 89 (Draft).

G. (U) RELATED ACTIVITIES:
- (U) BLU-106/B Bomb, Kinetic Energy Penetrator, developed under PE

0604604F, Submunitions Development, was selected for integration in
DAACM.

- (U) There is no unnecessary duplication of effort within the Air Force
or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROUREEN: Not Applicable.

2. (U) MILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)

Event Date Results

BKEP Risk Reduction 1985 - 1988 Improved Fuze, cratering
performance adequate for
DAACM.

T&E ACTIVITY (TO COMPLETION)

EvntPannate ~ earks

Airfield Attack Weapons 2Q FY 90 Testing current and improved
BKEP/Durandal and alternate
concepts versus improved
airfield threat.
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Program Element: 0604602F Project Number: 2
PE Title: Armament/Ordnance Develogment Budget Activity: #4 - Tactical Programs

Event Planned Date Remarks

Pre-CDR Contractor Demo TBD Each contractor to demonstrate
integration and ejection of

six DAACMs.

DAACM DT&E TBD Evaluation of 14 DAACMs from
each contractor for pattern
and dispensing through 600
KCAS.

DAACM IOT&E TBD Initial operational testing of
30 DAACMs by the winning DAACM
development contractor.

00641
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604604F Budget Activity: # 4 - Tactical Programs
PE Title: Subunitia

A. (U) RESOURCES ($ in Thousands)
Proiect FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estimate Estimate Complete Program
3166 Terminally Guided Sub-missle (TGSM)/Sense and Destroy Armor

(SADARM)/Skeet Evaluation and Submunition Development
7,162 6,349 7.596 

Total 7,162 6,349 7,596 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Project 3166 commonly known as "Chicken
Little" is a joint project with the US Army which evaluates various
developmental munitions with a high potential for use against
fixed/mobile ground vehicle targets and determines antiarmor/counter-
battery munition performance against actual foreign targets. This
project institutionalizes the Chicken Little approach. which is the
evaluation of "top attack" munitions, which includes detailed
assessment of seeker/sensor and warhead performance and analysis of
results. The "top attack" has been removed with emphasis toward smart
munitions. Of primary importance is the use of this project by Air
Force and Army program offices to gather data used to meet
developmental decision points (possibly major milestone decisions).
Armor and other mobile tactical targets required to conduct
development tests, to evaluate operational munitions, and to provide
the target set for the Chicken Little approach have been acquired
under Project 3166. Vehicle signature data is collected and validated
for use in simulator and seeker/sensor development.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN A10.0 MILLION IN FY 1991:

1. (U) Project 3166. Joint Munitions Test and Evaluation Program:
Evaluate munition performance against fixed/mobile ground targets.

(U) FY 1989 Acconmlishments:
- (U) Continued Chicken Little testing against newer targets

with potential countermeasures.
- (U) Continued warhead/simulated firings against advanced and

add-on armor targets to determine penetration and behind
armor effects for improved vulnerability analysis
techniques, including ballistic countermeasures.

- (U) Continued to support Joint Tactical Coordinating Group
(JTCG) in interdiction-kill (I-Kill) and standard damage
assessment lists (SDAL) efforts.

- (U) Initiated Live Fire Test and Evaluation for Sensor Fuzed
Weapon (SNV).

- (U) Procured armored targets and obtained characteristics for
munition effectiveness modeling.

- (U) Initiated evaluation of advanced sensors/seekers for
possible future application in a planned series of Captive
Flight Test (CPT) events.
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Program Element: 0604604F Budget Activity: # 4 - Tactical Programs
PE Title: Subm1nJ.ina

(U) FY 1990 Planned Program:
- (U) Continue evaluation of seeker/sensors against targets with

potential countermeasures.
- (U) Continue warhead/simulated firings against armored

targets, including the use of countermeasures, to
determine penetration and behind armor effects for
improved vulnerability analysis techniques.

- (U) Continue to support JTCG in I-Kill and SDAL, and warhead
characterization efforts.

- (U) Conduct Live Fire Test and Evaluation for SlW.
- (U) Procure armored targets and develop high fidelity

simulators.
- (U) Obtain target characteristics for munition effectiveness

modelling.
- (U) Continue evaluation of advanced sensors/seekers for future

applications in CFT test event series.
- (U) Analyze effectiveness of seeker/sensor combinations

against targets to the one-on-one level to support weapon
system development.

- (U) Gather data to support decision points for SEW and NNW
seekers, Army SADARM, and others (these may or may not
support major decision milestones).

- (U) Conduct Lightly Armored Fighting Vehicles (LAFV)
vulnerability tests in conjunction with US Army.

(U) FY 1991 Planned Program:
- (U) Continuation of efforts described in FY 1990 planned

program.

(U) Work Performed By: Program management is provided by the
Munitions Systems Division, Eglin Air Force Base FL. Program
office is jointly manned by Army and Air Force personnel.
Advanced seekers/sensors are provided by Textron Defense
Systems and Lear Astronics Corp. Advanced warheads are
provided by Aerojet Precision Weapons, Textron Defense
Systems, and Martin Marietta Missile Systems.

(U) Related Activities:
- (U) PE 0604607F, Wide Area Antiarmor Munitions (Sensor Fuzed

Weapon (SIW)).
- (U) Army P 0603628A, Field Artillery Ammunition Dev.
- (U) Army PE 0604631A, Yield Artillery Ammunition.
- (U) Army PE 0605807A, Munitions Standardization, Effectiveness

and Safety.
- (U) Memorandum of Agreement between USAF MSD and USA MICOM,

TACOM, ARDC, MSAA, S)O, BRL, and TRADOC for
Chicken Little II.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Anuroriation Funds: Not Applicable.

(U) International Coooerative Agreements: Not Applicable. 0 06 43

UNCLASSIFIED



UNCLASSIFIED
Fy 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: # 0604607F Project Number: 296M
PE Title: Wide Area Antiarmor Munitions Budget Activity: # 4 - Tactical

Project Title: Sensor Fuzed Weaono

TAIL &E N-

FOAM DUNMOR

POPULAR NAME: SJ!
A. (U) SCHEDULE/BUDGET INFORWATION (8 in Thousands)

ISCHEDULE I FY 1989 I FY 1990 1 Fy 1991 1 To Complete I
IProgram I I I I IIIB-4Qtr94 I
lIMilestones I I I IIIA-Sep I LRIPl-10tr92
IEngineeringl Complete CDR I I I
IMilestones I Aug I I FCA-Dec I
IT&E Start I Start I I Complete
ilestones I DT&E-Dec 808 IOT&E-Jul I I IOT&E-20tr92

IContract I Complete CDR II I
IMilestones Au I I CA-Dec I LRIPI-10tr92
IBUDGET I I I I Program Total I
[(S000) FY 1989 1 FY 1990 1 FY 1991 1 (To Comiplete)
Iajor I I I I 148,364
IlContract I 17.122 1 10.150 j 16,500 1 ( 0 )
ISupport I I I I 18,822

3Contract 1 3.184 1 4.744 1 4,810 1 ( 0 )
In-House I I 1 1 4,222
ISumot I 836 1 638 1 43 I ( 0 )
IGFE/ I I I I 29,541
[Other 1 4.800 1 9.593 1 2,133 1 ( 0 )
I I I I I 200,949
ITotal I 25.942 1 25.125 1 23.879 ! 0 )

UNCLASSIFIED 00644



UNCLASSIFIED

Program Element: # 0604607F Project Number: 2961
PE Title: Wide Area Antiarmor Munitions Budget Activity: # 4 - Tactical

Proerams

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: The
Tactical Air Forces require a capability to destroy multiple enemy
tanks and other armored vehicles during a single aircraft pass to
overcome the existing large numerical imbalance of armor. This need
is documented in the Mission Element Need Statement for an Improved
Wide Area Antiarmor Capability. The Sensor Fuzed Weapon (SNW) program
is an outgrovth of the Wide Area Antiarmor Munition umbrella program.
This program element will accomplish full scale development of SF.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomlishments:
- (U) Completed critical design review (CDR) and began DT&E.
- (U) Began qualification & fabrication of test hardware for Initial

Operational Test and Evaluation (IOT&E).
- (U) Continued FSD throughout the year and corrected problems found

during DT&E.
- (U) Procured 36 SF1! test stores for SEEK EAGLE accuracy

verification testing of F-16.
- (U) Conducted initial production readiness review.

2. (U) FY 1990 Planned Profram:
- (U) Begin IOT&E and Live Fire Testing.
- (U) Begin Production Transition Program (FTP).
- (U) Conduct additional contractor testing.
- (U) Begin SEEK EAGLE ballistics testing of SF on tactical

aircraft.

3. (U) FY 1991 Planned Program:
- (U) Complete Live Fire Testing, AF DT&E, and F-16 SEEK EAGLE

testing.
- (U) Continue FTP.
- (U) Complete additional contractor testing.
- (U) Continue IOT&E.
- (U) Conduct final production readiness review.
- (U) Conduct FCA.
- (U) Conduct milestone IliA.

4. (U) Program to Comletion:
- (U) Complete IOT&E testing.
- (U) Plan and budget for a ulti-Staged Improvement Program

(MSIP): Improvements in subsystems, e.g., warhead, sensor,
and altimeter; and system reliability, survivability, and
operational effectiveness against updated threats and
countermeasures.
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Program Element: # 06P4607F Project Number: 2961
PE Title: Wide Area Antiarmor Munitions Budget Activity: # 4 - Tactical

Programs

D. (U) WORK PERFORMED BY: Program management is provided by the Munitions
Systems Division, Eglin Air Force Base FL. Prime contractor for the
Sensor Fuzed Weapon (SLW) is Textron Defense Systems, Wilmington HA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Due to problems in pre-DT&E testing, the

Critical Design Review (CDR) completion was delayed. This caused
the DT&E completion, IOT&E completion and the production start to
slip by 1 year.

3. (U) COST CHANGES: An additional $23.9M was added in FY 91 to perform
a Production Transition Program (PTP) and accomplish additional
testing.

F. (U) PROGRAM DOCUMENTATION:
- (U) TAF GOR 302-78, Wide Area ntiarmor Munitions (WAAM) (U),

28 Jan 78 (S).
- (U) TAF Operational Concept for WAAM (U), 20 Jul 79 (S).
- (U) USAF HENS 2-79 Improved Wide Area ntiarmor Capability (U),

14 Sep 79 (S).
- (U) Decision Coordinating Paper (DCP) for the Wide Area Antiarmor

Munitions (WAAM) Program (U), 15 Oct 79 (S).
- (U) System Operational Concept (SOC) for SIW (U), 17 Jan 86 through

Change 1, 2 Jun 86 (S).
- (U) TAF System Operational Requirements Document (SORD) 302-78-III-A

for SFV (U), 11 May 1989 (S).
- (U) System Threat Assessment Report (STAR) for SW, 21 Apr 89 (S).
- (U) Acquisition Program Baseline (APB), SAR approved 27 Nov 89 (C).

G. (U) RELATED ACTIVITIES:
- (U) SlV demonstration/validation was accomplished in PE 0603609F.
- (U) Some early portions of SFW FSD were accomplished n PE 0604604F

(these funds are included in Paragraph A, BUDGET INFORMATION).
- (U) The Live Fire Tests will be done by the Chicken Little Project of

PE 0604604F. #unding will be from SW PE (PE 0604607F).
- (U) PE 0605712F, AF Operational Test & Evaluation will fund IOT&E

beginning in FY91.
- (U) PE 0207590F, SEEK EAGLE will certify SFW on alt aircraft after the

initial F-16 certification.
- (U) Procurement of Ammunition, Army will fund a portion of the PTP

program in FY91.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.
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Program Element: * 0604607F Project Number: 2961
PE Title: Wide Area Antiarmor Munitions Budget Activity: a 4 - Tactical

Programs

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):
FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate CouMlete Program

1. HE PROCUREMENT:

Procurement of Ammunition, Army 10.0 0 10.0
PE 0208030F (SF11) Not Applicable. Procurement begins in FY92.

2. KILITARY CONSTRUCTION: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) TEST AND EVALUATION DATA:

T&E ACTIVITY (PAST 36 MONTHS)
Eventate Results
Prototype Demonstrations & Oct 86 - Sep 87 Demonstrated component
Engineering Development designs and supported

design trade-offs

Cortractor Demonstrations, Nov 87 - Current Demonstrate system
Engineering Development level design

T&E ACTIVITY (TO COMPLETION)
Event Planned Date Remarks
USAF Development Test Dec 88 - Oct 91 IOT&E report - 2Qtr92
and Evaluation/Initial
Operational Test and
Evaluation (DT&E/IOT&E)

Live Fire Testing Mar 90 - Mar 91
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0 FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604609F Project Number: N/A
PE Title: Reliability & Maintainability Budget Activity: #6-Defense Hide

Technology Insertion Program Mission Support

(RAMTIP)

A. (U) RESOURCES (0 in Thousands)
Project Title RANTIP
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program
RANTIP 22,388 19,166 19,532 Cont. TBD

P. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Air Force implemented an action plan called wReliability and
Maintainability 20000 (R&M) 2000. A key element in this multi-faceted
effort to institutionalize RM Is to consolidate various Air Force R&M
essential improvements in management, control, and coordination of the
Air Force's R&M program. RAMTIP represents one aspect of this effort.
Its purpose is to accelerate the transition of emerging R&H
technologies into fielded, in-production, and future systems. The
leverage/payoffs to be gained from this effort are; greater combat
capability; decreased vulnerability of the combat support structure,
more efficient use of mobility and manpower assets, and lower
operations and support costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:

- (U) Completed On-Board Inert Gas Generating System (OBIGGS) which
inerts the C-17 fuel tanks against fire and explosion. It
culminates the current liquid nitrogen system; reduces
vulnerability of ground-based support facilities, equipment and
personnel; and reduces operation and support costs by $ 38 million
over the current liquid nitrogen system.

- (U) Completed Advanced Rocket Nozzle Inspection System (ARNIS), a
nondestructive evaluation technique using low energy x-ray computed
tomography for testing carbon-carbon rocket nozzles. Reduces costs
by a factor of five and enhances production quality (100% reliable

inspection).
- (U) B-IB Central Integrated Test System Expert Parameter System

applied artificial intelligence to analyze in-flight recorded
system status data and improved aircraft readiness. Reduced test
time 60%, scannot duplicatew conditions by 30% and gretent oku
conditions by 302.

- (U) Completed development of boron/epoxy and grapbite/epoxy repair
patches for metal structural repair. Applications will improve the
structural fatigue rates for the C-141 and C-130 while reducing

depot repair time five-fold.
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Program Element: #0604609F Project Number: N/A
PE Title: Reliability & Maintainability Budget Activity: Gb-Defense Wide

Technology Insertion Program Mission Support
(RAMTIP)

- (U) Completed field and intermediate level repair techniques for
bladed disks, called BLISKs, used in the Advanced Tactical
Fighter engine. Techniques will reduce engine turnaround time,
decrease spare inventory requirements, and increase sortie
generation capability.

2. (U) FY 1990 Planned Program:
- (U) C-130 Electronic Cockpit project started. Will replace 60

analog cockpit instruments in the C-130 with five thin plate,
liquid crystal display panels. As a result, availability of the
C-130 fleet is expected to increase 2%, thereby increasing
intratheatre airlift capability by 230 tons per day.

- (U) Begin development of advanced coatings for canopies and the
test methods and criteria to validate service life increase for the
F-16 and other fighter aircraft. LCC savings of $ 230M.

- (U) Develop power-by-vire and fly-by-wire primary flight controls
for the C-141 aircraft using electromechanical actuators and flight
control electronics. Expected savings of $ 352M.

- (U) Molecular Sieve Oxygen technology will provide breathing gas to
the aircrew by separating preconditioned engine bleed air into its
gaseous components. This system will replace the current F-16
liquid oxygen system and increase the combat capability of the

aircraft.
- (U) This project develops and demonstrates retrofit capabilities of

the VHSIC technology into the F-16 Fire Control Radar. This

concept inserts VHSIC modules and high reliability power supplies
which improve the reliability, reduces repair time from 3 hours to
30 minutes, and increase processing capability by a factor of 20.

- (U) Microminiature Time Stress Measurement Device (MTSMD) to
measure and record selected environmental conditions on an
electronic circuit board in order to identify environmental
condition at the time of failure. This information can be used to
reduce false removals, facilitate warranty claims, and improve
preventive maintenance planning for any electronic equipment.
Initial applications will be in the A-10 electronics suite.

- (U) Incorporation of VHSIC technology into Alaskan minimally
attended radars (SEEK IGLOO). The SEEK IGLOO signal processor,
which currently fails every 12.5 days on average, would be upgraded
to improve reliability, as well as radar coverage, for detection of
low-level air attack. Increases averages time between failure from

3.5 days to 7 months and will reduce on-site manpower 502.

3. (U) FT 1991 Planned Program:
- (U) Development of Frameless Canopy for the F-16 aircraft. These

frameless canopies will reduce replacement time/aircraft downtime,
have superior bird strike capability and greatly reduce canopy cost
for superior transparency.

- (U) Remote Software Diagnostics (RSD) for the North Warning System
(NVS); a project to develop the capability to remotely detect,
diagnose, and eliminate software failures in the NWS unattendes

short wave radar.
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Program Element: #0604609F Project Number: NIA
PE Title: Reliability & Maintainability Budget Activity: #6-Defense Wide

Technoloty Insertion Program Mission Support
(RAMTIP)

- (U) Development of Laser Ultrasonic Inspection System for both
conventional and composite aircraft, allowing inspection of new
manufactured parts/assemblies or entire aircraft that current
nondestructive inspection cannot handle (e.g., the ATF). It will
reduce inspection items by 75% and maintenance costs by over
$ 540K/year for one ALC.

- (U) Technology for Autonomous Operational Survivability; a project
to develop, test and validate autonomy and survivability technology
in the operational environment. The result will be increased
survivability of space systems and reduced life cycle costs.

4. (U) Program to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The RANTIP Program Office (a division of the Air
Force Office of Logistics Technology Application) is located at Wright-
Patterson AFB, OH. Other involved organizations include: HQ USAF; Air
Force Systems Command (AFSC); AFSC product divisions; AFSC laboratories;
Air Force Logistics Command (AFLC); and the AFLC Centers. Major
contractors are: McDonnell-Douglas, St. Louis, MO; McDonnell-Douglas,
Long Beach, CA; Aerojet General, Sacramento, CA; Boeing Military
Airplane Company, Wichita, KS; Lockheed Aircraft Systems, Marietta,
GA, and General-Dynamics, Dallas-Ft. Worth, TX.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION: Not Applicable

G. (U) RELATED ACTIVITIES:
- (U) PE 0207133F - F-16 Program
- (U) PE 0604231F - C-17 Program
- (U) PE 0604226r - B-lB Program
- (U) PE 0207130F - F-15 Program
- (U) P 0603256F - CV-22A Program
- (U) PE 060426SF - Aircraft Engine Component Improvement Program
- (U) PE 0708026F - PRAM Program
- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIITION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) ____________ Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604617F Budget Activity: #4 - Tactical Programs

PE Title: Air Base Operability

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
2621 Rapid Runway Repair

2,092 600 500 Cont TBD
2895 Air Base Operability

7,195 6,454 6,012 Cont TBD
3141 Camouflage, Concealment, and Deception

o4,100 0 0 TD
Total 13,787 11,154 6,512 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Sustained airfield operations are a
prerequisite for a successful air campaign. Base and theater
commanders must have the capability and resources to defend their main
or forward airfields and to return them to operational status after
sustaining an attack. This program focuses on integrating numerous
ongoing efforts and providing for full-scale development for selected
systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2621, Rapid Runway Repair (RRR): This full-scale
development program will provide the technology, procedures, and

equipment to rapidly repair large, deep craters in runways and
taxiways as well an smaller, pothole-sized craters caused by enemy
munitions.

(U) FY 1989 Accomplishments:
- (U) Completed Folded Fiberglass Mat development and procurement

specifications for an air transportable crater capping
repair capability.

- (U) Fielded station marker post runway reference system.
- (U) Continued review of alternative materials and equipment for

runway repair suitability.
- (U) Initiated contract to provide technical orders for RRR

systems.

(U) FY 1990 Planned Program:

- (U) Complete IOT&E for Folded Fiberglass Mats and initiate
production.

- (U) Complete testing of asphalt anchor for AM2 and Folded
Fiberglass Mats.

- (U) Test and decide on production of minimum operating strip

(MOS) marking system.
- (U) Continue to test new materials for runway repair

suitability.
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Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

2. (U) Project 2895, Air Base Operability Air Base Operability integrates
operational concepts to improve sortie generation capability should
an attack occur on or close to an air base.

(U) 7Y 1989 Accomplishments:
- (U) Continued Mobile Armored Reconnaissance Vehicle/Stand-off

Munitions Disrupter (MARV/SMUD) development and test.
- (U) Awarded Full Scale Development contract for the Survivable

Base Recovery After Attack (BRAAT) Communications System
(SBCS).

- (U) Continued development of Contingency Airfield Lighting
System (CALS).

(U) FY 1990 Planned Program:
- (U) Complete MARV/SMUD development and test.
- (U) Continue development of the SBCS.
- (U) Complete redesign and retest of M-60 tank Oracle blade for

clearing sub-munitions off runways.
- (U) Complete development of the CALS and initiate production.

(U) FY 1991 Planned Program:
- (U) Complete FSD for the SBCS and initiate production.

(U) Work Performed By: Program contractors are Sumaria Systems
Inc., Wakefield MA for SBCS; Multi-Electric Inc, Chicago IL for
CALS; Saco Defense Inc., Saco ME for MARV/SMUD; and Alpine
Industries, Ogden UT for the M-60 Oracle blade. The in-house
development organizations responsible for elements of the
program are Electronic Systems Division, Hansom AFB MA;
Aeronautical Systems Division, Wright-Patterson AFB OH; and
Munitions System Division, Eglin AFB FL.

(U) Related Activities:
- (U) This project transitions advanced development efforts in:
-- (U) Program Element #0603307F, Air Base Operability

Advanced Development
- (U) Procurement is executed through:

-- (U) Program Element #0102896F, Base Operations, Defensive.
-- (U) Program Element #0207595F, Base Communications,

Tactical Air Forces.
-- (U) Program Element #0207596F, Base Operations, Tactical

Air Forces.
-- (U) Program Element #0401896F, Base Operations.
-- (U) Program Element #0702896F, Base Operations (Logistics).

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.
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Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

(U) Other Appropriation Funds ($ in thousands):
(U) Other Procurement (BA 4, P-i Line Item 195 & 201; BA 5, P-1 Line Item

132):
FT 1989 FT 1990 FT 1991 To Total
Actual Estimate Estimate Complete Program

CALS 12,095 Continuing TBD
SICS 6,627 3,203 3,777 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.

3. (U) Project 3141, Camouflage, Concealment. And Deception (CCD): This
project embraces the full spectrum of camouflage, concealment, and
deception methods to mitigate the effectiveness of enemy attacks
against air bases.

(U) FY 1989 Accomplishments:

- (U) Completed tests of radar reflectors.
- (U) Continued development of false operating surfaces, smoke

obscurant system, and lightweight camouflage nets.
- (U) Completed IOT&E and initiated production of aircraft decoy

system.
- (U) Initiated industry analysis to identify systems and

capabilities to support advanced multispectral CCD to meet
visual, infrared, and millimeter wave threats.

(U) FY 1990 Planned Program:
- (U) Complete development, IOT&E, and initiate production of

lightweight camouflage nets, smoke obscurant system, and
false operating surfaces.

(U) FT 1991 Planned Program:

- (U) None.

(U) Work Performed By: Program contractor is Durodyne
Incorporated, Tucson AZ for aircraft decoys and Ball Corp, San
Diego CA for other CCD systems. The in-house development
organization responsible for the program is Aeronautical
Systems Division, Wright-Patterson AFB OH.

(U) Related Activities:
- (U) Program Element #0208028F, Camouflage, Concealment, and

Deception.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in thousands):
(U) Other Procurement (BA 4 P-i Line Item 195):

FT 1989 FT 1990 FT 1991 To Total
Actual Estimate Estimate Complete Progr

CCD Kits 3,922 18,205 0 Continuing TBD

(U) International Cooperative Agreements: Not Applicable. 00653
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Program Element: #0604617F Budget Activity: #4 - Tactical Programs
PE Title: Air Base Operability

- (U) Decide between the asphalt planer and compaction methods of
reducing upheaval.

- (U) Continue evaluation of United Kingdom Flood Grout System
for crater and spall repair.

- (U) Complete Repair Quality Criteria (RQC) testing and
documentation for fighter aircraft to enable operation over
minimum quality repairs.

- (U) Support Environmental Protection Agency directed polymer
clean up efforts.

(U) FY 1991 Planned Program:
- (U) Decide on suitability of Flood Grout system for advanced

Rapid Runway Repair system.
- (U) Buy MOS Marking System.
- (U) Begin RQC for heavy aircraft.
- (U) Begin Full Scale Development of a repair capability that

can be used for small craters (spallb) caused by either 30
mm cannon strafing or by anti-material submunitions.

(U) Work Performed By: Program contractor is BDM MSC, Panama City
FL. The in-house development organizations responsible for
elements of the program are the Air Force Engineering and
Services Center, Tyndall AFB FL; Munitions System Division,

Eglin AFB FL; and the Air Force Weapons Laboratory, Kirtland
AFB NM.

(U) Related Activities:
- (U) This project transitions advanced development efforts in:

-- (U) Program Element #0602206F, Civil Engineering &

Environmental QA
-- (U) Program Element #0603307F, Air Base Operability

Advanced Development
-- (U) Program Element #0603723F, Civil/Environmental Engr

Tech
- (U) Procurement is executed through:

-- (U) Program Element #0207596F, Base Operations, Tactical

Air Forces.
-- (U) Program Element #0401896F, Base Operations.
-- (U) Program Element #0702896F, Base Operations (Logistics).

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in thousands):
(U) Other Procurement (BA4, P-I Line Item 195):

FTy 1989 FTy 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

RRR Kits 3,346 7,350 3,946 Continuing TBD

(U) International Cooperative Agreements: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604703F Budget Activity: #4 - Tactical Programs

PE Title: Aeromedical/Chemical Defense Systems

A. (U) RESOURCES (S in Thousands)
protect

Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

2866 Aercmedical/Chemical Defense Systems
6,68 5.847 7.499 Cont TBD

Total 6,680 5,847 7,499 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Air Force has limited capability to
treat and evacuate wartime casualties from a chemical or conventional
warfare environment. This program will develop field medical equipment
and systems for this purpose to fulfill Air Force unique needs. This
program will also provide tactical and strategic aeromedical evacuation
systems for which the Air Force is the lead DOD agency.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S1O.O MILLION IN FY 1991:

(U) Proiect 2866. Aeromedical/Chemical Defense Systems: Urgent
requirements have been identified by the major commands to sustain
effective operations when chemical warfare is introduced into a
conventional conflict. The ability to isolate casualties from
further chemical agent contamination, decontaminate them, and
quickly treat them is essential to getting the minimally injured
back to their units. This project will significantly increase our
capability of fighting and sustaining air base operations in a
chemical environment. In conjunction, the rapid aeromedical
evacuation of the more seriously injured casualties to higher
echelons of medical care, with more treatment capability, is
essential to the success of the Air Force medical mission.

(U) FY 1989 Accomolishments:
- (U) Accepted the Survivable Collective Protection System-

Medical (SCPS-M) installed at Phelps-Collins ANGB, Alpena,
MI as the training asset for ANG and Reserve forces.
Installation of SCPS-M with increased air conditioning
capacity (IAC) at Sheppard AFB, TX was completed.
HQ USAF/SG approved production for USAFE.

- (U) Received a prototype frozen blood shipping container which
will be integral to the Transportable Blood Transshipment
Center (TBTC) system. The TBTC will provide both liquid
and frozen blood products to combat zones. Conducted an
Acquisition Strategy Panel.
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Program Element: #0604703F Budget Activity: 44 - Tactical Programs
PE Title: Aeromedical/Chemical Defense Systems

- (U) Development, through Critical Design Review (CDR), of the
Civil Reserve Air Fleet Aeromedical Evacuation Shipsets
Program (CRAF AESS) which will increase strategic
aeromedical evacuation capability up to 100 percent.

- (U) Conducted and completed Development Test and Evaluation
(DT&E) of the Transportable Airborne Therapeutic Station
(TATS). Demonstrated the TATS/C141B aircraft interface and
loading requirements. Initiated OT&E.

(U) FY 1990 Planned Program:
- (U) Acquire SCPS-M technical orders and provisioning data.

Production contract for Denmark will be signed.
Installation of three SCPS-Ms on Bitburg AB, CE will begin.

- (U) Complete TBTC draft request for proposal (RFP) for release
in February 1990. Release a final RFP in July 1990.

- (U) Complete CRAF AESS Full Scale Development (FSD) program and
initiate acquisition of 94 Boeing 767 conversion shipsets
for Military Airlift Command (MAC).

- (U) Completion of TATS OT&E. Exercise production option for
thirty-eight (38) TATS Units. TATS Program Management
Responsibility Transfer (PMRT) to Warner Robins Air
Logistics Center, Georgia.

(U) FY 1991 Planned Program:
- (U) Prepare production procurement package for SCPS-M to

support PACAF requirements.
- (U) Initiate acquisition of 33 McDonnell-Douglas MD-80 CRAF

shipsets for MAC.
- (U) Initiate TBTC FSD program.

(U) Work Performed By: Project is managed by the Aeromedical/
Casualty System Program Office, Human Systems Division, Brooks
AFB, Texas. The contractors are Systems Research Laboratories,
Beavercreek, OH; E-Systems, Greenville, TX; Krug Intl, Dayton,
OH; and Battelle Memorial Institute, Columbus, OH.

(U) Related Activities:
- (U) Program Element #0602202F, Human Systems Technology.
- (U) Program Element #0604601F, Chemical Defense Equipment.
- (U) Program Element f0603231F, Crew Systems and Personnel

Protection Technology.
- (U) The Army is DOD lead for Chemical Warfare Defense; this

project works Air Force unique requirements.
- (U) No unnecessary duplication of effort within AF or DOD.

(U) Other AWrooriation Funds: Not applicable.

(U) International Coooerative Agreements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604704F Budget Activity: #4 - Tactical Programs
PE Title: Common Support Equipment

A. (U) RESOURCES ($ in Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Proaram
2479 Common Support Equipment Development

877 765 1,013 Cont. TBD
3759 Air Force Office of Support Equipment Management (AFOSEM)

378 323 409 Cont. TED
3852 60,000 Pound Capacity Aircraft Transporter Loader *

0 5.879 13.697 4.274 23.850
Total 1,255 6,967 15,119 Cont. TED

* Project 3852 is a FY 1990 new start.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This full scale development (FSD) program
fields more efficient, multi-functional aircraft ground support
equipment (SE) with increased capabilities to meet the operational
needs of Tactical, Strategic and Special Operations Forces. Special
emphasis is placed upon developing smaller, lighter SE to reduce
airlift requirements and enhance SE transparency during combat. It

also implements the AFOSEM objective to develop and promote the use of
standardized SE and improve interoperability of t'Ne military services
by automating and continually updating MIL-HDBK- O0 for SE acquisition

management needs. This program also develops sntvare for planning
tools such as the Support Equipment Acquisition Management System
(SEAMS) and automation of SE data bases to support planning, budgeting,
and development activities. Beginning in FY 1990 this program also
funds development of a special purpose (non-off the shelf) vehicle
which is necessary to fill a unique Air Force requirement for a 60,000
pound capacity aircraft cargo loader.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 2479. Commn Support Equipment Development: This project
develops and tests aircraft SE to fill a continuing need for more
combat effectiveness, lover life cycle costs, and greater returns
on investment. The Advanced X-Ray System (AXES) will be rugged,

high resolution x-ray system which integrates new technology for
use on aircraft, engines, and missiles. The Self-Generating

Nitrogen Servicing Cart (SGNSC) will provide the ability to
generate and store high pressure gaseous nitrogen in a self-
contained portable unit. The SGNSC will eliminate the use of

liquid nitrogen (cryogenic) systems for the production of gaseous
nitrogen.

(U) FY 1989 Accomolishments:
- (U) Completed a Request For Information (RFI) for AXES.
- (U) Completed and released a Request For Proposals (RFP) for

AXES. 00657
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Program Element: #0604704F Budget Activity: #4 - Tactical Programs
PE Title: Common Support Equipment

- (U) Completed the Technical Performance Analysis and Cost Benefit
Analysis for the SGNSC.

(U) FY 1990 Planned Program:
- (U) Award the .XES vntract.
- (U) Conduct design reviews (PDR & CDR) and initiate Development

Test & Evaluation for AXES.
- (U) Write a Test Plan and conduct operational suitability test

of SGNSC.
- (U) Draft the performance characteristics, specifications, SOW,

and Instructions to Offerors to enable release of the draft
RFP for development of SGNSC.

- (U) Perform design studies, develop prototype and perform
Development Test & Evaluation for the GPGS Enhanced Mobility
System.

(U) FY 1991 Planned Proaram:
- (U) Complete configuration audits and initiate AXES production.
- (U) Conduct Operational Test & Evaluation on AXES.
- (U) Complete all pre-avard notifications and issue a Request For

Proposals for SGQSC.

(U) Work Performed BY: The top contractors are Teledyne Continental
Motors, Mobile, AL; Modern Technologies Corporation, Dayton, OH;
and Libby Corporation, Kansas City, MO. The in-house developing
organization is the Air Force Systems Command, Aeronautical
Systems Division, Wright-Patterson Air Force Base OH.

(U) Related Activities:
- (U) Close cooperation is maintained with other services via the

Joint Logistics Commanders Panel for Aviation Support
Equipment.

- (U) Close cooperation is maintained within the Air Force through
the Aircraft Ground Support Equipment Working Group.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands): Procurement Funding
Source: 3010 Appropriations, Budget Program 1200, Common Support
Equipment.

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program
Advanced X-Ray System (AXES)

0 0 1,980 4,443 6,423
Ground Power Generator System (GPGS)

0 71,569 91,849 184,469 396,742

(U) International Cooperative Agreements: Not Applicable.
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Program Element: #0604704F Budget Activity: #4 - Tactical Progrems
PE Title: Comon Support Equipment

2. (U) Project 3759, Air Force Office of Support Euilment Management:
This project develops automation software and system enhancements
for the SEAMS. This includes automation of MIL-UDBK-300 and
development of line drawing capability, interchangeable
substitute listings, SE multiple characteristics data, the
ability to screen proposed support equipment recommendations for
comparison with existing items, and an interface with the Air
Force Equipment Management System (AFEMS) to automatically
extract data from existing tables of allowance and reliability
and maintainability records.

(U) FT 1989 Accomplishments:
- (U) Increased the SE item data base to include over 9,600 items.
- (U) Expanded the automated SEAMS data base to capture Standard

and Preferred Items, Common Hand Tools, and Modular Automatic
Test Equipment data.

- (U) Developed an automated SEAMS problem reporting system.

(U) FT 1990 Planned Program:
- (U) Develop within SEAMS an Input and Quality Assurance system

with multiple data entry capabilities.
- (U) Develop within SEKAS an automated Munitions Materiel Randling

Equipment module.
- (U) Develop within SEAMS an automated data extraction/entry

system.
- (U) Develop an automated SE Acquisition Training Course.
- (U) Develop/Conduct SE Acquisition Training Seminars.

(U) FY 1991 Planned proarms:
- (U) Develop an AFROS interface for SEAMS.
- (U) Develop automatic SE budget preparation and pricing tools.
- (U) Develop an automated SE roadmap.

(U) Work Performed B,: The top contractors are Southwest Research
Institute, San Antonio, TX and Systems and Applied Sciences
Corporation, Fairborn, 05. The in-house developing organisation
is the Air Force Logistics Ccmsnd, Air Force Acquisition and
Logistics Center, Wright-Patterson API, OR.

(U) Related Activities:
- (U) Close cooperation is maintained with other services via the

Joint Logistics Commanders Panel for Aviation Support
Equipment.

- (U) Close cooperation is maintained within the Air Force through
the Aircraft Ground Support Equipment Working Croup.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appronriation Funds ($ in Thousands): Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED 00653



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604704F Project Number: 3852
PE Title: Common Support Equipment Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES $ in Thousands)
Project Title
Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate Estimate Complete Program

60K Loader * 0 5,879 13,697 4,274 23,850

* This project is a FY 1990 new start.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The 60,000 pound (60K) transporter loader is being procured to
alleviate operational deficiencies and provide a replacement for the
aging 40K, wide body elevator, and lover lobe loaders. The 60K loader
will be the backbone of MAC's strategic loading capability to include
the C-17 and Civil Reserve Air Fleet. This loader will be an integral
part of the 463L System Ground Handling Family with the ability to load
all DOD cargo to include palletized (Army) 60,000 pound airdrop-rigged
loads, and be capable of rolling on and/or off the C-141, C-5, and C-17
without shoring for minimum turn-around times in a wartime surge. It
will greatly enhance mean time between failure and be capable of
loading 463L pallets, commercial pallets, type V airdrop platforms,
Container Delivery System (CDS) loads, LD3 containers, International
Standard Organizational (ISO) containers, and rolling stock.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) Completed Statement of Need (SON), System Operation

Requirements Document (SORD), Program Management Directive
(PMD), Test and Evaluation Master Plan (TEMP).

- (U) Released the Request For Proposals (RFP).
- (U) Acquisition Program Baseline submitted and approved.

2. (U) FY 1990 Planned Proaram:
- (U) Initiate engineering design work.

- (U) Award two prototype development contracts.
- (U) Perform engineering design tests.
- (U) Begin development of engineering drawings.
- (U) Initiate first and/or second article development.

3. (U) FY 1991 Planned Program:
- (U) Conduct preliminary and critical design reviews.
- (U) Complete engineering design development.
- (U) Begin development of prototypes.
- (U) Conduct engineering tests and continue draing development.

4. (U) Proaram to Completion:
- (U) Conduct developmental tests and evaluation of the prototypes.
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Program Element: #0604704F Project Number: 3852
PE Title: Comaon Support Equipment Budget Activity: #4 - Tactical Programs

- (U) Conduct initial operational test and evaluation.
- (U) Award a production contract with separate multi-year options

for a total planned procurement of 320 production units.

D. (U) Work Performed By: The top contractors are Southwest Mobile Systems, St
Louis, MO; Oshkosh Truck Corp, Oshkosh, WI; FMC Corporation, Orlando,
FL; Teledyne Continental Motors, Muskegon, HI; and Cochran Airport
Systems, Pebble Beach, Ca. The in-house developing organization is the
Air Force Logistics Command, Warner Robins Air Logistics Center, Robins
Air Force Base, GA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: The RFP was released five months late (22

August 1989) due to extended time to develop the Systems
Operational Requirements Document and completion of an Independent
Sufficiency Review (ISR).

3. (U) COST CHANGES: The FY 1991 cost increase of $6.2 million was due to
the initial under estimate of funds and the failure to include an
R&M Assurance Program and expanded Logistics Support Analysis
Program. Completion of an Independent Cost Estimate and the ISR
confirmed the needed additional funds.

F. (U) PROGRAM DOCUMENTATION:
- (U) 11Q MAC Statement of Operational Need, 002-89, February 1989.
- (U) HQ MAC Systems Operational Requirements Document, 002-89-1, May 89.

C. (U) Related Activities:
- (U) Inter-service integration is assured through the Military Airlift

Command, Airlift Concepts and Requirements Agency, Scott AFB, IL.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

R. (U) Other Appropriation Funds: Procurement Funding Source: 3080
Appropriations are programmed in FY93 thru FY97.

I. (U) International Cooperative Agreements: None.

J. (U) MILESTONE SCHEDULE:

1. (U) Award prototype contracts April 1990
2. (U) Preliminary Design Review October 1990
3. (U) Critical Design Review July 1991
4. (U) Start Developmental Test and Evaluation (DT&E) August 1992
5. (U) Start Initial Operational Test and Evaluation February 1993
6. (U) Award production contract August 1993
7. (U) Delivery of first article October 1994

UNCLASSIFIED ( 1661



UNCLASSIFIED

FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604706F Budget Activity: #4 - Tactical Programs
PE Title: Life Support Systems

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
412A Life Support Systems

3,776 4,930 8,915 Cant TBD
2952 F-Ill Cluster Parachute

6,200 50 0 0 15,071
3111 Aircraft Mishap Prevention Program

983 910 2,071 5,964 9,705
3812 COMBAT EDGE

_.024 7,047 1,600 a 17,777
Total 16,983 12,937 12,586 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the only Air Force program
element devoted to engineering development of life support equipment and
contains a number of joint service endeavors. Project 412A provides for
centralized management and full-scale development (FSD) of life support
equipment and subsystems necessary to assure functional capability of
aircrews throughout all mission environments and to enhance safe escape,
descent, survival, and recovery in emergency situations. It also
provides for development, test, and standardization of emergency

equipment and protective clothing and devices for non-flying personnel.
Project 2952 is a safety modification to the parachute system of the F-
111 Crew Escape Module to lower descent velocity and thereby reduce the
frequency and severity of spinal injuries to ejecting crew members.
Project 3111 will develop a management information system to reduce loss
of aircrew lives and aircraft due to human factors. Project 3812 will
accelerate development and fielding of a positive pressure breathing
system for F-15 and F-16 crew members to help reduce the number of G-
loss of consciousness incidents with these aircraft.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 412A. Life Support Systems: Provides centralized
development of Air Force Life Support equipment and subsystems as
well as selected items of joint service equipment. Satisfies
operational command requirements for improved Life Support equipment
to maximize aircrew capability throughout all environments, and to
enhance survivability in emergency situations.

(U) FY 1989 Accomplishments:
- (U) Began Vater Activated Mask Release System (WAMRS)

Development Test and Evaluation (DT&E).
- (U) Awarded Advanced Concept Ejection Seat (ACES) II restraint

emergency release system contract and began testing.
- (U) Awarded HGU-53P helmet production contract.
- (U) Continued fielding high flow anti-G valve.
- (U) Fielded LPU-9/P automatic life preserver. 00662

UNCLASSIFIED

mum mu em nll m munnu nm lm=MWe



UNCLASSIFIED

Program Element: #0604706F Budget Activity: #4 - Tactical Programs
PE Title: Life Support Systems

(U) FY 1990 Planned Program:
- (U) WAMRS IOT&E.
- (U) Continue fielding LPU-9/P and begin fielding HGU-53/P.
- (U) Award FSD contract on Active Noise Reduction (ANR).
- (U) Begin ACES II Advanced Recovery Sequencer (ARS) sled

testing.
- (U) Award contract for FSD of B-I Thin Profile Parachute (TPP).

(U) FY 1991 Planned Program:
- (U) Field WAMRS.
- (U) Continue B-i TPP.
- (U) Complete ARS sled testing.
- (U) Begin night vision system FSD.
- (U) Award Thermal Flashblindness Protective Device FSD contract.
- (U) Release RFP for Universal Seawater Activated Release System

SEAWARS.

(U) Work Performed By: Air Force Systems Command's Human Systems
Division (HSD), Brooks AFB, TX, manages the Life Support
Systems, Project 412A. Support is also provided by other
service organizations. The major contractors involved in this
project include: Douglas Aircraft Company, Long Beach, CA;
Boeing Advanced Systems, Seattle, WA; Motorola, Phoenix, AZ;
Gentex, Carbondale, PA; Conax Florida Corp., St Petersburg, FL;

H. Koch & Sons, Anaheim, CA; and S-Tron Corp., Redwood City, CA.

(U) Related Activities:
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE f0602202F, Aerospace Biotechnology.
- (U) PE #0603211F, Aerospace Structures/Materials.
- (U) PE #0603231F, Crew Systems Technology.
- (U) PE #0602723A, Clothing, Equipment and Shelter Technology.
- (U) PE #0604204A, Air Mobility Support Equipment.
- (U) PE #0602241F, Ejection Seat Bio-Dynamics.
- (U) PE #0602758N, Biomedical Technology.
- (U) PE #0603216N, Mission Oriented Clothing and Devices. All

efforts within this program are coordinated with the other
services via a formal Tr-Service steering committee,
established in 1980 to promote standardization and prevent
duplication of effort.

- (U) PE #0604264N, Aviation Personnel Life Support System.
- (U) PE #0603216N, Aircrew System Technology.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: Not Applicable.
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2. (U) Project 2952, F-Ill Cluster Parachute: The goal of this project is
to reduce the frequency and severity of spinal injuries incurred by
ejecting F-Ill crew members when the Crew Escape Module (CEN)
impacts the ground. This is achieved by replacing the current
single-canopy parachute in the CEM by a cluster of three parachutes,
thereby lowering impact velocity.

(U) FY 1989 Accomplishments:
- (U) Continued parachute design.
- (U) Continued air drop and began sled tests.

(U) FY 1990 Planned Program:
- (U) Continue air drop and sled tests.

(U) FY 1991 Planned Program:
- (U) Complete tests and submit test report.

(U) Work Performed By: HSD manages Project 2952, but the work is
performed by Air Force Logistics Command (AFLC), Sacramento Air
Logistics Center (ALC), McClellan AFB, CA. General Dynamics
Corporation, Fort Worth, TX is one of the two contractors, and
the project is also supported by the National Aeronautics and
Space Administration, Dryden Flight Research Facility, Edwards
AFB, CA and DOE, Sandia National Laboratories, Albuquerque, NM.

(U) Related Activities: None. There is no unnecessary duplication
of effort within the Air Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not applicable.

3. (U) Project 3111. Aircraft Mishap Prevention Program: This project
develops a management information sy e- which is oriented to the
analysis of aircraft mishaps. The re ",' of this analysis will
assist the Air Force in the reduction , aircraft mishaps and the
loss of human life. This project will develop a central operational
system within the Air Force Inspection and Safety Center.

(U) FY 1989 Accomplishments:

- (U) Refined and updated prototype aircraft supplements.
- (U) Initiated requirements analyses and trade-off studies.

(U) FT 1990 Planned Program:

- (U) Program baseline: March
- (U) RFP release: April
- (U) Contract award: July

(U) FT 1991 Planned Prowram:
- (U) PDR.
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(U) Work Performed By: HSD, Brooks AFB, TX manages project 3111. A
tasking currently exists with BDM Corp., Albuquerque, NM.

(U) Related Activities:
- (U) PE #0603231F, Crew Systems Technology.
- (U) PE #0602241F, Ejection Seat Bio-Dynamics.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

4. (U) Project 3812. COMBAT EDGE: This project will accelerate development

and fielding of a positive pressure breathing (PPB) system for F-15
and F-16 crew members. It will use the G-protection aspects that

have been under development in the Tactical Life Support System
(TLSS). These include the lower body anti-G suit garment, an upper

torso anti-G garment, a lightweight helmet modified with a

tensioning bladder, a new oxygen mask, and a modification to the

existing oxygen regulator.

(U) FY 1989 Accomplishments:
- (U) Approved acquisition plan.
- (U) Awarded FSD contract.
- (U) Conducted preliminary design review.
- (U) Conducted critical design review.

- (U) Began qualification testing.

- (U) Awarded low rate initial production I (LRIP I) contract.

(U) FY 1990 Planned Program:
- (U) Conduct DT&E and IOT&E.
- (U) Award LRIP II contract.

(U) FY 1991 Planned Program:
- (U) Transition to full scale production.

(U) Work Performed By: HSD, Brooks AFB, TX manages project 3812.

Boeing Advanced Systems, Seattle, WA is the prime contractor with

Gentex Corp., Carbondale, PA as the main subcontractor.

(U) Related Activities:
- (U) PE #0602201F, Aerospace Flight Dynamics.
- (U) PE #0602202F, Aerospace Biotechnology.

- (U) PE f0603211F, Aerospace Structures/Materials.

- (U) PE #0603231F, Crew Systems Technology.
- (U) PE #0602241F, Ejection Seat Bio-Dynamics.
- (U) PE #0602758N, Biomedical Technoloov.

(U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.
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(U) Other Appropriation Funds: ($ in Thousandsl

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

Appropriation
Aircraft Proc 12,026 Cont TBD
(BP 1100)
PE 27133F
Class V Mod

(U) International Cooperative Agreements: COMBAT EDGE will be
releasable to F-16 European Participating Group and Foreign

Military Sales countries; however, no such agreements are

currently under negotiation.
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Program Element: 0604707 Budget Activity: #6 - Defense-Wide
PE Title: Weather Systems (Enr Develooment) Mission Support

A. (U) RDT&E RESOURCES (S in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Complete P2gr
0001 Weather Systems (Engineering Development)

8,420 4,775 5,361 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This Program Element provides engin-
eering development of weather systems that will eliminate critical shortfalls in
weather support to Air Force and Army operations. Efforts include: (a)
Automated Weather Distribution System (AUDS): Automates most weather data
handling tasks within each Air Weather Service weather station at major Air
Force bases, some Army installations, and Air Force tactical facilities. AWDS
preplanned product improvement (P31) will enhance interoperability, communica-
tions, graphics and data ingest capabilities. (b) Next Generation Weather Radar
(NEXRAD): A joint Departments of Defense, Commerce, and Transportation
development and procurement effort to provide a greatly improved storm detec-
tion and warning capability. (c) Battlefield Weather Observation and Forecast
System (BWOFS): Consists of two separate, complimentary parts - the Electro-
Optical Tactical Decision Aide (EOTDA) for data application and the Pre-Strike
Surveillance and Reconnaissance System (PRESSURS) for data acquisition.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 0001. Weather Systems (Engineering Development): Develops
equipment and techniques for a badly needed upgrade of Air Force
Air Weather Service (AWS) support.

(U) FY 1989 AccomDlishments:
- (U) AWDS: Awarded three production contracts for Executive

system. Completed evaluation of AWDS enhancements by re-
fining specifications. Developed P31 implementation plan.

- (U) NEXRAD: Completed the final phase of IOT&E.
- (U) BWOFS: Completed EOTDA weather data software interface

and interface with Defense Mapping Agency data. Completed
specifications and RFP for Unmanned Air Reconnaissance
System (UARS) weather sensor FSD. Developed and coordinat-
ed engineering change proposal for integrating PRESSURS on
the Advanced Tactical Air Recon System on board the UARS.
Developed specifications for the miniaturization of the
Concept Validation Phase PIESSURS sensors and studied
miniaturizing the data acquisition storage system.

(U) FY 1990 Planned Program:
- (U) AWDS: Down-select to one or more production contractor(s)

for 208 units. Complete technical feasibility/cost studies
for P31. Begin rapid prototyping of P31 enhancement
specifications upon deployment of AWDS executive system.

- (U) BWOFS: Complete integration of EOTDA onto PACAF & USAFE
C2 systems. Continue analysis of alternative PRESSURS sen-
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sors. Examine manned aircraft applicability of PRESSURS.
Develop rapid deployment planning document for PRESSURS.

(U) FY 1991 Planned Prosram:
- (U) AWDS: Continue P31 enhancement prototyping and develop-

ment efforts. Begin prototype deployment for testing.
- (U) BWOFS: Begin EOTDA integration efforts for SAC. Continue

altern Ative PRESSURS sensors review. Complete reviews of
PRESSURS RFP and program for potential FY94 FSD start.

(U) Work Performed By: AWDS development and production are
managed by Electronic Systems Division, Hanscom AFB, MA. The
prime development contractor was the Canadian Commercial Corp,
Ottawa, Canada. MacDonald, Dettwiler & Associates, Ltd,
Richmond, British Columbia, Canada was the prime
subcontractor. The AWDS production contractors are Unisys
Corp, Salt Lake City, UT; Contel, Westlake Village, CA; and
Federal Electric Corp (ITT), Santa Maria, CA. NEXRAD
development is managed by the Joint System Program Office
within the National Weather Service, National Oceanic and
Atmospheric Administration, Department of Commerce. The
NEXRAD contractor is Unisys Corp, Detroit, MI.

(U) Related Activities:
(U) Program Element 0603707F, Weather Systems Advanced

Development.
- (U) Program Element #0305111F, Weather Service.
. (U) Program Element #0207217F, Follow-on Tactical

Reconnaissance System.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Anoropriation Funds ($ in Thousands):
Other Procurement, PE 0305111F (BA ]a):

Fr 1989 FY 1990 FY 1991 To Total
al Estimate Estimate Cmlete Prora

Cost (AWDS) 21,584 27,475 25,259 43,600 134,318
Fixed/Tranaportable
Quantities 25/0 38/0 35/1 88/19 188/20

Cost (NEXRAD) 26,491 19,625 19,590 71,473 160,895
Complete Radar/User Set
Quantities 7/22 5/17 5/17 21/32 44/103

(U) International Cooperative Atreements: AWDS Full Scale Devel-
opment (FY 1984 - FY 1988) was accomplished through the joint
United States-Canada Production and Development Sharing
Program. Through this program, the Canadian government funded
half ($14 million) of the development contract. The prime
contractor was Canadian Comercial Corp, Ottawa, Canada.
MacDonald, Dettwiler & Associates, Ltd, Richmond, British
Columbia, Canada was the major subcontractor.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604708F Budget Activity: #4 - Tactical Programs
PE Title: Civil Engineering/Aircraft Sunnort Eguioment

A. (U) RESOURCES (S in Thousands)
Proi ect

Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate CoOplete Program

2054 Aerospace Facilities Engineering Development
437 * 272 * 272 Cont. TBD

2505 Aircraft Fire Fighting, Suppression and Rescue
969 761 900 Cont. TBD

2674 Tactical Shelters
948 925 748 Cont. TBD

3080 Generic Integrated Maintenance Diagnostics

3138 ** ** N/A N/A
3788 Environmental Quality

1627" 272 271 Cont. TBD
Total 7119 2230 2191 Cont. TBD

* Project 3788, Environmental Quality, was created in FY 1988 to allow better

management of this critical development area. It is not a new start; all
work was previously being done under project 2054, Aerospace Facilities
Engineering Development.
** Beginning in FY 1990, funding for Project 3080, Generic Integrated
Maintenance Diagnostics, is in PE 0604247F, Modular Automatic Test Equipment.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program funds the development,
testing and evaluation of materials, equipment and procedures in four
separate areas: a) Facilities Engineering improves the operational
effectiveness, survivability, durability, and longevity of air base
pavements, buildings and utilities; the overall objective is to provide
an infrastructure that effectively supports the USAF mission,
contributes to high sortie rates, is less susceptible to damage from
enemy actions or natural disasters, and is more rapidly returned to
service if damaged. b) Fire Fighting, Suppression and Rescue develops

new concepts and technology applications to increase fire fighting
support of combat operations, to improve base recovery after attack
capabilities, and to reduce fire risks to personnel and resources. c)
Tactical Shelters is the USAF portion of a tri-service effort to
develop standardized, low maintenance, survivable shelters and shelter
accessories. Products must be easily mobilized and compatible with
air, sea and land transport systems to effectively support high-
mobility aircraft support, command and control, communications,
medical, and data processing units for the tactical and strategic
forces. d) Environmental Quality reduces long-term disposal/cleanup
costs and helps ensure USAF compliance with Environmental Protection
Agency (EPA) regulations through development of means to identify
hazardous waste and pollutant sources, reduce output of sources,

mitigate the effects of wastes and pollutants, and dispose of wastes
when contamination occurs. Special needs of various operational

theaters, including those peculiar to the rapid deployment forces are

addressed.
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C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project 2054. Aerosvace Facilities Engineering Develorment:
Develops equipment, materials, and procedures to improve the
operational effectiveness of aerospace facilities.

(U) FY 1989 Accom2lishments:
- (U) Initiated development of expedient repair kits for
battle-damaged POL distribution systems, the first in a series
of expedient repair kits for air base utility systems.

(U) FY 1990 Planned Program:
- (U) Conclude development of the expedient POL system repair
kit.

(U) FY 1991 Planned Program:
- (U) Initiate development of a rapid damage assessment system

for electrical power distribution systems.

(U) Program to Completion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by the University of New
Mexico Research Institute, Albuquerque, NM; the Department of
Energy, Idaho Operations Office, Boise, ID; Applied Research
Associates, Albuquerque, NM; and the Department of Energy
Oakridge Laboratories, Oakridge, TN. The in-house developing
organization is the Air Force Engineering and Services Center,
Tyndall AFB, FL.

(U) Related Activities:
- (U) Program Element #0603723F, Civil and Environmental

Engineering Technology.
- (U) Close cooperation is maintained with other services via

the Joint Services Civil Engineering Research and
Development Coordinating Group.

- (U) There .is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Anoronriation Funds: None

(U) International Coonerative Agreements: None

2. (U) Protect 2505. Fire Fighting. SURnression. and Rescue:
Develops improved fire fighting, suppression and rescue
equipment, materials, and methods to increase fire
protection readiness, mobility, and effectiveness.

(U) FY 1989 Accomolishments:
- (U) Continued evaluation of an improved crash/rescue vehicle.
- (U) Proceeded with preparations for a contract to
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develop an automatic fire suppression system for hardened
aircraft shelters (HAS).

(U) FY 1990 Planned Program:
- (U) Continue contract preparations for the HAS fire

suppression system.
- (U) Initiate full-scale development of a remotely controlled

vehicle to combat fires on munitions-laden aircraft and in
munitions storage and other high danger areas.

(U) FY 1991 Planned Program:
(U) Complete development of the remotely controlled fire

fighting vehicle.
(U) Initiate development of a post-attack assessment system.
(U) Complete development of the post-attack assessment system.
(U) Initiate developmen of a robotic fire sentry.

(U) Program to Comoletion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by Applied Research
Associates, Albuquerque, NH; the Battelle Corporation,
Columbus, OH; and the Department of Energy Oakridge
Laboratories, Oakridge, TN. The in-house developing
organization is the Air Force Engineering and Services Center,
Tyndall AFB, FL.

(U) Related Activities:
- (U) Program Element #0603723F, Civil and Environmental

Engineering Technology.
- (U) Close cooperation is maintained with other services via

the Joint Services Civil Engineering Research and
Development Coordinating Group.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other ARnroDriation Funds: None

(U) International Coonerative Agreements: None

3. (U) Project 2674. Tactical Shelters: Provides for Joint service
development and acquisition support of tactical shelter
systems, to improve and standardize shelter designs
throughout DOD.

(U) FY 1989 Accomnlishments:
- (U) Continued development and testing of an International

Standards Organization (ISO) loading Jack system and
full-scale development of an ISO adapter pallet.

- (U) Continued development of variable speed environmental
control units (ECUs), and continued a three-year study
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of chromate vs non-chromate paints and primers.
- (U) Continued a joint USAF/US Army/USN/USMC reliability/

maintainability documentation program for shelters.
- (U) Continued finite element analyses of structural components

to determine strength requirements.
- (U) Continued efforts to develop new shelter materials and

electromagnetic pulse/electromagnetic interference
(EMP/EMI) protection.

- (U) Continued contract development of shelters for specific
uses, such as for standard tactical military vehicles.

(U) FY 1990 Planned Program:
. (U) Continue development of two separate advanced design

prototype shelters.
- (U) Complete testing of paints and primers, and complete

development of the ECUs.
- (U) Conduct evaluation of off-the-shelf Jack systems and the

adapter pallet.
- (U) Continue reliability/maintainabili y efforts.
- (U) Continue work on vehicle-specific shelters.
- (U) Continue finite element analyses of structural components

to determine strength requirements.
- (U) Begin development and acquisition of ISO loading jack

systems.
- (U) Initiate development of chemical warfare hardening kits.
- (U) Assess effectiveness of current equipment performance in

the field.

(U) FY 1991 Planned Program:
- (U) Complete development of advanced design prototype shelters.
- (U) Complete development of the EMP simulator.
- (U) Continue reliability/maintainability data collection.
- (U) Continue new material and manufacturing process development

efforts.
- (U) Continue EMP/EMI and chem warfare hardening development.
- (U) Publish a plan for shelter evolution/applications.

(U) FY 1991 Planned Program:
- (U) Continue new material development efforts.
- (U) Investigate outyear requirements and plan new shelter

technology development.
- (U) Continue EMP/EMI and chem warfare hardening development.
- (U) Begin FSD of advanced design shelter.

(U) Program to Coupletion:
- (U) This is a continuing program.

(U) Work Performed By: Work is performed by the University of
Dayton Research Institute, Dayton, OH. The in-house
developing organization is Air Force Systems Command,
Electronic Systems Division, Hanscom AFB, MA.
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(U) Related Activities:
(U) Close coordination is maintained with other services via

the Joint Committee on Tactical Shelters.
(U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other ADoropriation Funds: None

(U) International Cooperative A2reements: None

4. (U) Project 3788. Environmental Quality Develops means to identify
hazardous waste and pollutant sources, reduce output of sources,
mitigate the effects of wastes and pollutants, and provide cost-
effective disposal of waste.

(U) FY 1989 Accomplishments:
- (U) Continued development of biodegradable solvents and

cleaners for industrial processes.
- (U) Continued work on treatment of contaminated groundwater

and monitoring devices for JP-4 releases.
- (U) Continued development of biodegradable chemicals.
- (U) Initiated development of systems for VOC control.
- (U) Initiated development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.

(U) FY 1990 Planned Program:
- (U) Complete development of biodegradable chemicals.
- (U) Continue work on water treatment and JP-4 monitoring.
- (U) Continue work on VOC control systems.
. (U) Continue development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.

(U) FY 1991 Planned Program:
- (U) Complete development of JP-4 monitoring devices.
- (U) Complete development of VOC control systems.
- (U) Complete development of monitoring techniques to reduce

costs of permitting hazardous waste incinerators.
- (U) Continue work on treatment of contaminated ground water.

(U) Program to Completion
- (U) This is a continuing program.

(U) Work Performed By: Work is performed jointly with the
Environmental Protection Agency (EPA) and the Department of
Energy Idaho National Engineering Laboratory, Idaho Falls,
ID. The in-house developing organization is the Air Force
Engineering and Services Center, Tyndall AFB, FL.

(U) Related Activities:
- (U) Program Element #0603723F, Civil and Environmental

Engineering Technology.
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- (U) Close cooperation is maintained with other services via
the Joint Services Civil Engineering Research and
Development Coordinating Group.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other ARvropriation Funds: None

(U) International Cooperative Agreements: None
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604711F Budget Activity: #3-Strategic Programs
PE Title: System Survivability (Nuclear Effects)

A. (U) RESOURCES 0 in Thousands):

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program

3429 B-lB IMP Test 5,375 2,700 0 0 20,128
3763 S/V Assessment of Aerospace Systems

2,679 4,926 8,839 Cont TBD
TOTAL 8,054 7,626 8,839 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Develops and demonstrates the
engineering capability required for high confidence verification,
hardening, and maintenance of Air Force and DOD aerospace, aircraft, and

missile systems which must operate and survive in a nuclear
environment. Project 3429 funds the Electromagnetic Pulse (EMP) Design
Verification Test of the B-lB. Project 3763 determines through analysis
and testing the survivability/vulnerability (S/V) of Air Force and DOD
aerospace systems to nuclear effects. Establishes EMP standards and
specifications for Air Force and DOD programs. Areas this program
supports are: strategic bombers, tactical fighters, airlift, and
missiles. The nature of threat to Air Force systems requires that they
be able to operate in a variety of nuclear environments. To insure
system survivability in these environments, the Air Force needs
hardening materials, analytical techniques, and test methods to develop
reliable, cost-effective hardening techniques and to verify/assess
system hardness.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991

1. (U) Project 3763. S/V Assessment of Aerospace Systems: Supports the
development and validation of advanced nuclear hardening techniques
and HKI,'S techniques for aircraft and missile systems. The nuclear
survivability/vulnerability (S/V) of selected systems is determined
by analysis and testing. The engineering techniques developed under
this project are transferred to Air Force Product Divisions and
Operating Commands for application to new aerospace systems under
development or existing systems in operation.

(U) FT 1989 Accomplishments:
- (U) Prototype Ellipticus Antenna built and field mapped at
- (U) Weapons Laboratory (WL), Kirtland AFB, NM.

-- (U) Continuous wave antenna with fixed pattern similar to

the Horizontal Polarized Dipole at WL
- (U) Prototypos Single Point Excitation for Hardness Surveillance

(SPEHS) hand held tester demonstrated at Oklahoma City Air
Logistics Center (OC-ALC).

-- (U) Potential savings of 400 manhours on 3-3A alone
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- (U) Hardness Surveillance Illuminator at OC-ALC evaluated up to
I GHz with positive results.

- (U) Portable MIL-STD-1553 BUS monitoring system developed.

-- (U) Capable of predicting and detecting upset consequences
-- (U) B-IB system lab test at Edwards AFB, CA, Jun 89

- (U) Initial draft EMP hardening design handbook completed.

(U) FY 1990 Planned Program:
- (U) Complete SPEHS development and transition to OC-ALC (AFSC

Funds)
- (U) Complete development of square wave direct drive system

-- (U) Provides wider frequency band for testing
- (U) Coordinated final draft of EIP hardening handbook
- (U) Completed upset testing and design fault tolerance

guidelines
-- (U) BUS monitor to be tested on B-lB aircraft at OC-ALC

- (U) 2169A coupling analysis
- (U) Begin integration of HIM/HS testers and long-range IO4/HS plan

-- (U) Coordinated effort with OC-ALC

(U) FY 1991 Planned Program:
- (U) Publish DIP hardening handbook as NIL Handbook
- (U) Complete work on composite vaveforms for direct drive
- (U) Begin development of improved simulation for 2169A

(U) Vork Performed By: Project managed by the Air Force Weapons
Laboratory, Kirtland AFB, NM. Primary civilian contractor: United

Engineering, Inc, Albuquerque, NM.

(U) Related Activities:

- (U) Program Element #0602601F, Advanced Weapons
- (U) Program Element #0603605F, Advanced Weapons Technology

- (U) Program Element #0604747F, Electromagnetic Radiation Test
Facilities.

- (U) Program Element #0701111F, Aircraft and C3 S/V
Maintenance.

- (U) There is no unnecessary duplication of efforts in the Air
Force or DOD programs. The Under Secretary of Defense for
Acquisition has established a joint DNA/Multi-Agency

Cooperative DIP Hardening Technology Program to coordinate
the efforts of DNA and the services in developing DIP
hardening technology, and has established a Defense DIP
Standards and Specifications Program that give. the Air
Force the responsibility for aircraft standards within DOD.

(U) Other Appropriation Funds ($ in Thousands): Not Applicable.

(U) International Cooperative Agreements: Not Applicable
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Program Element: 1060472F Budget Activity: 4 - Tactical
FE Title: Craat Zdtification

A. (U) RME9CRCES (S in Thousands)
Emi
NFber &F 1989 FY 1990 FY 1991 To TotalTitie Acua Es Est

2598 Mark XV USAF Unique Development

1,355 0 0 0 0

2751 Indirect ID Subsystem

7,591 4,406 0 0 14,544

3592 Mark XV Tri-Servioe Core

64,841 29,631 0 0 179,327*

3756 7AC NCIR

8,825 0 0 0 10,770

TOM 82,612 34,037 0 0 204,641

*•includes Project 2598 + Project 3592 funds

B. (U T 29Mffi 0ic OF EMENr: 7his prngram elment acoxmplishes
engineering develpent of systems that will prwide reliable
lng-range identification (ID) of airborne targets in all-weather and
hostie elec envi. [

(U) Program Aget Decisio 812 canlled Mtrk XV in PE64725F. Project
2751 was inadvertently cancelled with Mark XV. $4.4M of FY90
apprcpriatim will be used for Project 2751 to fund $1.04 effort in
FY90 and $2.81 effort in FY91. FTllw-o funding will be hbmitted
&wring the FY92 FM.
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C. (U) JusTIFI(X1ITtN FUR M IS 'lN Sl 10.0 MTL.N IN FY 1991:

1. (U) Project 2598. Mark XV MSAF Uniaue Deveo Y: Tis project
fnds enieerin design, testing, development and integration of
Air ftroe unique efforts for Mark XV develcpment of a unique
interrogator for the E-3 AWACS.

(U) FY 1989 AQ 3VI:
- (U) Study for E-3 interrogator design on contract.
- (U) Initial study results delivered.

(U) FY 1990 Planned Pro-:
- (U) Program is currently under review. A program decision

on program ontinuation will be made by DOD no later than
30 Mar 90. Qirrent plans are to cancel the project after
30 Mar 90.

(U) F! 1991 Planne Progrm:
- Not Aplicable

(U) Related Avi :

- (U) Program Elment 0603742F, acubat Identification Technology.
- (U) Program Element 0603790F, MM acerative ro&E.
- (U) Progrm Elm nt 0603790A, MM xrative wr&E.
- (U) Program Elmeint 0603790N, NAM operative rM.
- (U) Program Element 0603267N, NA0 Ruure Identification System.
- (U) Program Element 0603515N, Advanced Identification Tedmiques.
- (U) Program Element 0603706A, Identification Friend or Foe (IF)Developmnts.
- (U) Program Element 0604211N, Air Traffic Control Radar Beao

SystVark XII.
- (U) Program Elemnt 0604709A, 1FF Eguipment.
- (U) Thre is no ---u----ary duplication of effort within the Air

Frcm or the Department of Defense.

(U) Other A, , z ,tn Funds (S in Thousands):

- Not Applicable.

(U) Intmmtlt l t : Nmow.

2. (U) ProJect 2751. IndLirect Idntification Subsvst-m:
This project develops N o ti Target Recognition (NM) capability
for Air Fbr Command, Control, and Ommnicaticns (3) platforms (e.g.,
ground Tactical Air Control Systen (TM), E-3). This effort is directed

Unclassified 00678



Un abJssif led'
Progrzin K nt: SzZ~ a1et~ Activity: 4 - 2k9LtOIm P~ra
IPE Title: Cai~tientificat m ,

tajmrd providling higk cofidence Indirect id~fmimcapability, arnd
lnveti7i sing eautiW/N1zre wo with pt~oeinx and

rrelaticrm techniqes to Improe th oerall C3 iitftcmPrOwSS.

J 2ias capability is needed to
provide a anilete air It sibntli wid to cxztrol ifti' to the
battefie~I .mnda to enable the q*imm allccatim~ of Uie
zr~esre against a SVWim'y Ceia OVEY.

RU F 1989 &2WinID
- (U) As a reslt of a review of usner remuiruI It and prgraim

and funingK 1p1, 11aticzu, a re-stxuctue of the Iprgr an was
initiAted to better It: ~ar1ticial rpxI s vw ith~in the fwuian

(U) F! 1990 Plagied Pvu
- (V) Initiate a fessltubdy for adapting existin

for Grond1 #Bk e ntkiulj= reauizuunts.
- (U) Qzztm dwvelqu* of a uiati-ource data fuin capability

for the WAF Ground1 TACS.

(U) FY 2991 PELamwd PrograM:

-,-fwGon 
R q' r~aial1 rqI I I -ta.

R (U)~n~ Odztiz. -g qIn of ammati-Stizoe dta rcrr elaticr
-cmpability for the the A Gmad KS .

RU =i -wum B: Ir Jditrso a-S~Utu pyr grP is Managed
by Ca at L 1 4mt. System - Lxlirec± ab-eyStau program
office (C1S-IS) at Electrode~ Stem Division, Air Fore
ftm amon, ftwon Air lbrm Base, HL. &W~ot is also-rvie by the NFM -_ -- -1ti, BKUdd, Ia. Tflu contrVact
will be Ittion, Van Nzy., OL

(U) ka Aciiis
- (U) Prograu KLint 0603742F, Cmat I*fc tiibzolow
- (U) Prograw Elmnit 0603531, AdvancedIdtimi

- (U) Pkngraw EKit 06O70, I'S I~u44~ Frien or Pbe (IF?)

- (U) ftLgzm lmmt 0604709, 3FF Bilit.m
- (U) amia Is in -0z 1ilPoniu of effort. within the Air

Preor the Deparbant of Defem.

(U) m
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FT 1991M UYT& ~IsI aPTMWU

Program Element: #0604725F Bdzget Ativity: #4MgJ
PE Title: Cobtietiiair

Project Title: NLrk XV Tni-Service Core ~11i

POUAR NWE: M~r XVIF. A. (U) In( Th tmaxxls):

SCHIfEO Y18 FY 1990 FY 1991 ToQV1t
ProgramProgram
MilestnesaM 1 Oi N/AN/

Milstne AweIES htMau N/A /
TGE MW

Milsbie I~mlishud N/A N/A /
ContractFSD Contract
Himr=Award 2 Otr NIA m/a /

($IFY 99F 1990oa FY 1991 (fb 1MW&&Q
Major I
CQrd33bCt 48,686 15.907 0 /
support*
___________ 4,343 3.423 0 /

In-House*
&ulort 2,342 2.000 0 )

GFE/
Other *10,825 8,235 0 N/A

Total *66,196 29465 0______

* jcluzes, Poct 259 + Project 3592 ftzw1
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Program EIeet: #0604725F 14uet Activity: #4-Tactcal
PE Title: omibat Tdentf ations

B. (U) H ESCM EIW OF M I AND SIM CAPABILITIS:
This project funds the Tri-Service (Air Fozm led) core Mark XV 1FF
program. The Mark XV is the US bmpletaticn of the PMM
Iduntificatim System, Qutin and Arnrwe Q xt. The United States
is rooperating with the other 1AO nations to develop Interoperable
futre iit fatc equipmt. 7e full scale development phkase of
the pzmgram started in FY89. he Mark XV is designed to replace the
aging Mark X]I system. 2e thrust of this project is the design,

t tion, and testing of the Mark XV systen n tri-sevice core
platforms (F-15, F-i8, Hwki, EH-6O, Tcueganda Spruare). The
results of such tests stort the basis for validating the
intezqerability agre t with O.

C. (U) PROGRMAOCMUMT ENPS A:

(U) FY 1989 A myilsmw :
(U) Te Milestone TT review was held on 21 Dec 88. PD contract awarded

3 Feb 89. Allied Signal 0.1oq,-n (enix) selected for FSD.
- (U) sition ecision ran ws issued on 2 Feb 89.
- (U) Technical agreenut on J-band complete.

(U) F! 1990 Planned Pom-:
- (U) System Design 1Rvime co ted in Doc 89.
- (U) Ozdmx± critikzl near-term program activity thr 30 Mar 90.
- (U) Program is curretly uner reviw. A pgram decison on whether

the pog ya will outinu will be made by DOD no later than 30 Mar.
Qzrret plans are to cancel the lrogr after 30 Mar 90.

(U) PY 1991 Planned Prooram:
- (U) Not Applicable.

(U) Prootram to Qmletin:
- (U) Not Applicable.

D. (U) I= PIK Ua D BY: The Mark XV U Tprogram (Projects 2598 & 3592) is
managed by the Mark XV IFF System Program Offie at the Acal
System Divisilm, Air Farce System Cunrd, Wright-Fatterson AF, CH.
Support is also provided by the In E t ru'geti Ompatibility Analysis

wtwr, A mpolis, M. For full scale developinnt (MS), Allied-Bendix
will be the lead ontractr and Raytheon, 1arlborog, HA, the follower.

E. (U) RISN WM F! 1990/1991 RCIPFIVE EI# :

1. (U) 3WJMI( RGE: Nam.
2. (U) SaMME CHUGM: oQrent plans are to terminate progr.
3. (U) =M: FY 90 estimate changes are ue to restnubtring

of yprgram. $34.04! allocated to Mark XV program for
t rmtio and to ftNd Indirect ID project.

UNCLASSIFIED 00681
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0 Prjgrm Eleimnt: #0604725F Budkcet Activity: #4.Jlal
PE Title: CUmbat identification

F. (U) PFQRAMI
- (U)2 F SCt 304-79, Grould-to-Air Identification, Jan 79
- (U) 7AF SCN 305-79, Air-to-Air Identification, Jan 79
- (U) JNMW for IiRoqve Id tificaticn, Sep 80
- (U) Multi-Commard Required Operational Capability WRC 20-83), Jul 84
- ( Mi1etcnes 3I Aculsitin Decisicn Memrandum, Feb 89
- ( RF 304-79-I/Il-A, System Operational Requir - cumet, Jan.89
- (U) SEW 4162, NAM-l Final Report to the Tri-Service Group on

Ommicaticois and Electronic Duip* by the Sub-Group on the future
NATO I icati S , AC/302-/47, 19 Dec 86

G. (U) Eg=
- (U) Program Element 0603742, Ombat Itification Technology

Program Element 0603790F, NATO Cooperative RID&E
Program Elemet 0603790A, NATO Oooperative R&E
Program Element 0603790N, NATO rative RT&E
Program Element 0603267N, NATO Future Idetificaticn System
Progra Elemnt 0603515N, AvacId ntification Techniqu
Program Element 0603706h, Identification Friend or Foe (IFF)
Develcpments
Program Element 0604211N, Identificatiz Friend or Foe Systems
Program Element 0604709A, IFF Eq~ipmt

- (U) Mere is no uz eary &*plication of effort within the
Air Farce or the Department of Deferse

H. (U) M AFFROERIATIC FROW: Not Applicable.

I. (U) ONAL Q2DE& : Project 3529, Mark XV Tri-Service
Ore Developmant, include a MNemranum of Understanding with Italy to p cipate
in FSD. This ;MU was signed in Jul 89.

J. (U) TEST AND EvAiIATIN DAM:

T&E AC17VIY (PAST 36 HOWNS)

QualificaticxrV/k~etance Sep 86 - Feb 87 Testin sucessful
TesttM (AM)

A13 IJntemqticrMzkedak n Mar - Jun 87 Integratticn t
of Test Aircraft ESI, Inc. Waco, TX

Lab rametric Testing Dec 86- JUn 87 Cmpleted a -sfu-ly by
Bendix and 10= Instruments
with Gov't appred test plans
Final Report: 8 Feb 88
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Progrm Elawat: #0604725F Budget Activity: #4-TacLjcl -
ip Title: ga dniiai

Flight Testing Apr - Nov 87 SNcess.)y completed by
US Prim Contractors 4950th TW and N=T at WPAFB,

CH and Patuxent River, MD
Final RPjrts: late Mar 88

us Ii**rceeability Tests Apr - Nov 87 Gov't cw uad successfully
Final Reports: Late Mar 88

Plug Compatibility Tests Oct - Nov 87 Army/Navy omduxte at NEWEA
Demormtration St Inigoes, mD

Final Reports: Zate Mar 88

NATO Imntr iity Tests Oct - Nov 87 Sucessful deistraticn with
US, UK, FR, and G eqdpmerts
Final Reports: Iate Mar 88

Test and Evaluatlon subitted Nov 89 Tri-Service c-orinated
Master Plan (TMP) test planning dctment

awaiting OSD review and
approval

TOE A~rYMT (M~a~wit

DOD rwewi in 1prmgrus through 30 March 90. Qirrait planning is to cancel the
p=grm at 30 Mar 90.

UNCLASSIFIED
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604733F Project Number: 3006
PE Title: Surface Defense Suoression Budget Activity: #4 - TacticalPrograms

A. (U) RESOURCES (S in Ihousands)
Project Title GBU-15 P3I
Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Complete gA

GBU-15 P31 4243.8922 1115 1511 180,388
Total 42,435 8,922 11,158 15,112 180,388

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES: This
program develops an improved data link for the GBU-15 guided glide
bomb. The improved data link provides the GBU-15 with an antijam data
link to ensure total system performance in current and projected dense
electronic countermeasure environments. This program also develops
advanced support equipment to replace current GBU-15 support
equipment. The advanced support equipment provides increased
efficiency, reliability, and mobility. Reliability will be increased
sixfold (500 hours mean time between failures versus 80 hours for the
old support equipment). The two-man portable modules of the advanced
support equipment greatly increase mobility compared with the older 875
pound single unit support equipment. This program also develops the
AGM-130A air-ti-ground missile which is a Preplanned Product
Improvement (P I) of the GBU-15. The AGM-130A has a 2,000 pound
warhead, television (TV) or imaging infrared (IIR) seeker, and a rocket
motor for extended range. The extended range of the AGM-130A reduces
delivery aircraft attrition by allowing launch from outside target
point defenses. The AGM-130 can use the improved data link and
advanced support equipment being developed for the GBU-15. The
AGM-130A will have the capability to attack vertical and horizontal
targets from standoff range, outside terminal area defenses, in day and
night, and in an electronic countermeasures environment. The AGM-130A
will be delivered from F-l1F and F-15E aircraft. The BLU-109 hardened
target penetrating warhead is planned to be integrated with the AGM-130
in the future.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomilishments:
- (U) Continued GBU-15 improved data link full scale development.
- (U) Started GBU-15 advanced support equipment development.
- (U) Completed ACM-130A DT&E with the TV seeker.
- (U) Started AGM-130A IOT&E with the TV seeker.

UNCLASSIFIED 00684
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Program Element: #0604733F Project Number: 3006
PE Title: Surface Defense Suporession Budget Activity: #4 -Tactical

Programs

2. (U) FY 1990 Planned Program:
- (U) Continue improved data link development and award contract for

production special tooling/special test equipment.
- (U) Continue full scale development of advanced support equipment.
- (U) Complete AGM-130A IOT&E with the TV seeker.
- (U) Start integration of AGM-130A with hIR seeker.
- (U) Start integration of AGM-130A with F-15E.
- (U) Start production of the AGM-130A.

3. (U) FY 1991 Planned Program:
- (U) Continue improved data link development and start production.
- (U) Continue full scale development of advanced support equipment.
- (U) Continue integration of AGM-130A with hIR seeker.
- (U) Continue integration of AGM-130A with F-15E.
- (U) Continue development of advanced support equipment.

4. (U) Program to Comvletion:
- (U) Complete development and start production of advanced support

equipment.
- (U) Complete development of the improved data link.
- (U) Continue production of improved data link.
- (U) Complete integration of AGM-130A with hIR seeker and F-15E.
- (U) Develop AGM-130 horizontal and vertical hardened target attack

capability.
- (U) Integrate BLU-109 harOened target penetrating bomb with AGM-130.

/

D. (U) WORK PERFORMED BY: Program management is provided by the Deputy for
Air-to-Surface Guided Weap6ns at the Munitions Systems Division (MSD),
Eglin Air Force Base FL./ Major contractors are Rockwell International
(GBU-15 and AGM-130A prime contractor), Duluth GA; Hughes Aircraft Co.
(current GBU-15 data link contractor), Culver City/Canoga Park CA; and
Hughes Georgia Inc (HaI), LaGrange GA (IIR seeker contractor).
Harris/Magnavox team. Melbourne FL is the contractor for the improved
data link. The contractor for the advanced support equipment program is
General Dynamics, San Diego, CA.

I

E. (U) COMPARISON WITH F1 1990/91 DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CANCES: Added development of AGM-130 horizontal and

vertical hardened target attack capability, integration on the F-15E
aircraft and integration of IIR seeker on the AGM-130 missile.

2. (U) SCHEDULE CHANGES: Improved data link production delayed 10 months.
Advanced support equipment FSD start and production delayed by 6 months.

3. (U) C: Added a total of $19,088 in R&D in FYs 1991, 1992,
and 1993.

F. (U) PROGRAM DOCUMENTATION:
- (U) SON TAF 301-86, Nov 87
- (U) SORD TAF 301-86-1/II/III-A, Jul 89
- (U) TEKP, Jun 89

00685
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Program Element: #0604733F Project Number: 3006
PE Title: Surface Defense Suppression Budget Activity: #4 - Tactical

Proerams

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS ($ in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

(U) PROCUREMENT:
- (U) Aircraft Procurement PE 0207165F (BA 4, P-1 Line Item TBD)

Cost -0- 4,396 17,985 52,506 74,887
IDL Pod Quantity -0- -0- 15 130 145

- (U) Other Procurement PE 0207165F (BA 4, P-1 Line Item TBD)
Cost -0- -0- -0- 50,283 50,283
ASE Quantity -0- -0- -0- 25 25

- (U) Other Procurement PE 0208030F (BA 4, P-1 Line Item TBD)
Cost -0- 930 25,854 96,929 123,713
IDL Quantity -0- 0 224 895 1,119

- (U) Missile Procurement PE 0207165F (BA 4, P-1 Line Item 14)
Cost -0- *32,000 38,434 1,031,610 1,102,044
AGM-130A Quantity -0- 28 63 3957 4048

*Air Force will submit a FY 90 reprogramming request to procure missiles

I. (U) INTERNATIONAL COOPERATIVE AGREEMEI-TS: Not Applicable.

J. (U) MILESTONE SCHEDULE:

1. (U) AGM-130A FSD Start September 1984
2. (U) AGM-130A DT&E/IOT&E Start September 1985
3. (U) AGM-130A Critical Design Review Complete May 1986
4. (U) Improved Data Link FSD Start November 1986
5. (U) Advanced Support Equipment FSD Start November 1990
6. (U) AGM-130A IlIA Decision 2nd Quarter FY 1990
7. (U) Improved Data Link Low Rate Production Award 3rd Quarter FY 1991
8. (U) AGM-130A IIIB Decision 1st Quarter FY 1992
9. (U) Advanced Support Equipment Procurement 4th Quarter FY 1992

* UNCLASSIFIED
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604735F Budget Activity: #6 - Defense-Wide
PE Title: Range Improvement Mission Support

A. (U) RESOURCES (S in Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Comolete Program

2152 Mission/Engineering Support
4,698 3,000 3,100 Cont TBD

2286 Tactical Air Forces Range Equipment
6,514 3,473 5,632 Cont TBD

3320 Strategic Air Command Range Equipment
6,214 8,100 4,083 Cont TBD

3321 Electronic Combat Test Resources
2,368" 45,725 65,928 Cont TBD

6510 Flight Test Threat Systems Simulators
402" 20.665 22,185 ConB

Total 20,196- 80,963 100,928 Cont TBD

" In FY 88 and FY 89 project 3321 was funded from other PEs by additional
amounts of $26.6M and $34.8M respectively.

" In FY 89, $20M was moved into OSD PE 0605134D to perform the same types
of work.

- In FY 88 and FY 89, funding for this PE in the amounts of $26.6M and
$54.8M, respectively, was located in other PEs.

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Range Improvement Program (RIP)
contributes to the qualitative improvement of our combat forces by
developing instrumentation and air defense threat simulator
systems to increase the effectiveness of development and
operational testing, training, and large scale exercises.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Prolect 2152. Mission/Enzineering Suonort: Provides basic
operating support, system software acquisition, electronic
combat (EC) test requirements collection, consolidation,
review and support and systems engineering support such as
studies, assessments, and analyses.

(U) FY 1989 Accomplishments:

- (U) Continued RIP basic operating support, system software
acquisition and systems engineering support.

- (U) Used $1.7M increase to fund studies for establishing
an EC test capability at Utah Test and Training Range.

- (U) Continued to develop interoperability between the Air
Force MDS and Navy TACTS Ranges. ,
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Program Element: Q604735 Budget Activity: 46 - Defense-Wide
PE Title: Range Imvrovement Mission Support

(U) FY 1990 Planned Program:

- (U) Continue RIP basic operating support, system software
acquisition, and systems engineering support.

- (U) Continue to develop interoperability between the Air
Force MDS and Navy TACTS Ranges.

(U) FY 1991 Planned Program:

- (U) Continue RIP basic operating support, system software
acquisition, and systems engineering support.

- (U) Continue to develop interoperability between the Air
Force MDS and Navy TACTS Ranges.

(U) Work Performed by: VSE Corporation, Fort Walton Beach,
FL.

(U) Related Activities: There is no unnecessary duplication

of effort in the Air Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS (S in Thousands): None.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

2. (U) Project 2286, Tactical Air Forces Range Eauigment: Provides
for the development and procurement of electronic,
telecommunications, and instrumentation equipment/systems for
the tactical operational test and training ranges worldwide.
The primary developmental efforts include Air Combat
Maneuverability Instrumentation (ACMI)/Measurement and
Debriefing System (MDS); aircraft interface requirements for
proper data transmission from the ACKI pods to the aircraft;
Smokewinder pods which provide visual cues to aircrews firing
simulated missiles during training; the Automated Electronic
Countermeasures Analysis System which provides real-time ECM
feedback to aircrews during training missions; and advanced
threat training emitters which provide training on the latest
threat systems.

(U) FY 1989 Accomplishments:

- (U) Continued development of ACMI enhancements and
software upgrades.

- (U) Continued to support development of aircraft
interface with ACHI pods, and weapon simulations.

- (U) Began software development for a Smokewinder pod
with laser receivers for the Army's National
Training Center (NTC) range, development of a Red
Forces Command and Control (RFC2) capability for the
Nellie ranges.

600688
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Program Element: #0604735F Budget Activity: #6 - Defense-Wide
PE Title: Ranre Improvement Mission SuDort

(U) FY 1990 Planned Program:

- (U) Continue to develop aircraft interface with ACMI
pods, ACMI/Measurement and Debriefing System (MDS)
software upgrades, smokewinder pods, and AECHAS.

(U) FY 1991 Planned Program:

- (U) Continue to develop aircraft interface with ACMI pods,
and ACMI/MDS software upgrades.

- (U) Begin ACHI software upgrades for joint Air Force/Army
training at NTC, and continue to support development
of AECHAS.

(U) Work Performed by: This program is managed by the
Munitions Systems Division, Eglin AFB, FL. Major
contractors include Cubic Corporation, San Diego, CA, (Air
Combat Maneuvering Instrumentation System); and Georgia
Institute of Technology, Atlanta, GA. Names and locations
of some contractors are classified.

(U) RELATED ACTIVITIES:

- (U) Navy and Army also engage in threat simulator
development.

- (U) All USAF requirements for threat simulators, and all
developments proposed for inclusion in this project,
submitted for review by the CROSSBOW-S Committee
reporting to the DoD Executive Committee on Threat
Simulators (EXCOM).

- (U) There is no unnecessary duplication of effort within
the Air Force or the Department of Defense.

- (U) T&E investments for some new tr-Service common
threat simulators are funded in PE 0604904D, Threat
Instrumentation Development.

(U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Ea e Comlet Program

Aircraft Procurement (PE 0207429F):
Funds 16,012 6,231 7,831 Cont TBD
Quantity 104 40 45 N/A N/A

Other Procurement (PE 0207429F):
Funds 49,262 47,760 27,831 Cont TBD
Quantity N/A N/A N/A N/A N/A

(U) International CooDerative Agreements: None.

00689
UNCLASSIFIED



UNCLASSIFIED

Program Element: -40604735F Budget Activity: #6 - Defense-Wide
PE Title: Range Imorovement Mission Suport

3. Project 3320. Strategic Air Command Range Eauioment: This project
provides the same type of range equipment, instrumentation and
training emitter systems for SAC training ranges as does project
2286 for the tactical forces. The primary effort supports the
development of a new Strategic Training Route Complex (STRC) for
strategic bomber crew training and the development of the emitter
system equipment to be used on the STRC to create a more realistic
combat environment.

(U) FY 1989 Accomolishments:

- (U) Began STRC initial operational test and evaluation (OT&E)
planning, and Air Combat Maneuvering and Instrumentation
(ACMI) bomber interface.

(U) FY 1990 Planned Program:

- (U) Continue ST.C OT&E and begin Advanced Threat Emitter
System Trainer (ATEST) development.

- (U) Continue ACMI bomber interface development.

(U) FY 1991 Planned Program:

(U) Continue STRC planning, ACMI bomber interface development,
and ATEST development.

(U) Work Performed by: This program is managed by the Munitions
Systems Division, Eglin AFB, FL. Major contractors include
General Dynamics Corporation, Fort Worth, TX, (AN/MST-TIA) -

Multiple Threat Emitter System); Metric Corporation, Fort Walton
Beach, FL, (AN/MPQ-T3 - Multiple Threat Emitter);
Martin-Marietta, Denver, CO, (AN/MSR-T4 - Electronic Warfare
Signal Analyzer); Cubic Corporation, San Diego, CA, (Air Combat
Maneuvering Instrumentation System); and American Electronics
Laboratories, Lansdale, PA, (AN/MLQ-T4 - Ground Jammer), and
Georgia Institute of Technology, Atlanta, GA. Names and
locations of some contractors are classified.

(U) Related Activities:

- (U) Navy and Army also engage in threat simulator development.
- (U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project,
submitted for review by the CROSSBOW-S Committee reporting
to' the DoD Executive Committee on Threat Simulators
(EXCOM).

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

- (U) T&E investments for some new tri-Service common threat
simulators are funded in PE 0604904D, Threat
Instrumentation Development. 00690
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Program Element: #0604735 Budget Activity: #6 - Defense-Wide
PE Title: Range Imnrovement Mission Support

(U) OTHER APPROPRIATION FUNDS (S In Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Esimt Complete Prozram

Aircraft Procurement (PE 0101897F):
Funds 8,119 4,541 ill Cont TBD
Quantity N/A N/A N/A N/A N/A

Other Procurement (PE 0101897F):
Funds 60,535 74,770 39,463 Cont Cont

Quantity N/A N/A N/A N/A N/A

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #D124= Project Number: 332M
PE Title: Range Improvement Budget Activity: #6 - Defense-Wide

Mission Support

A. (U) RESOURCES (S in Thousands)

Project Title: Electronic Combat Test Resources

Popular FY 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Prgram
(N/A)

2,368* 45,725 65,928 Cont TBD

* In FY 1989 $34.8M additional project funds were provided from
other PEs as follows:
$32.3M - PE 0604270 - EW Development
$ 2.5M - PE 0604755 - Improved Capability for DT&E

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project develops, fabricates and validates digital models,
hybrid simulators, integration/effectiveness test facilities, and
range systems for detailed development and evaluation of potential
electronic combat (EC) systems and techniques. The Electronic
Combat Digital Evaluation System (ECDES) and Red Mission Analysis
(RMA) will be digital simulations intended to provide a research,
development, and evaluation resource for EC system engineering
requirements/specification analysis, design tradeoffs, test
design, and weapon system effectiveness/survivability analysis.
The two major hybrid simulation facilities funded by this project
are the Air Force Electronic Warfare Evaluation Simulator (AFEWES)
and the Real-Time Electromagnetic Digitally Controlled Analyzer
and Processor (REDCAP). These facilities provide closed-loop,
man-in-the-loop, electronic combat effectiveness testing in secure
laboratory environments. AFEWES provides simulation of the EC
terminal threat environment (the shooters), while REDCAP provides
simulation of the surveillance, early warning, battle management,
and command, control, and communications (C3) functions of an
Integrated Air Defense System (IADS) threat environment (minus the
shooters). Together, these facilities provide realistic
laboratory simulations of the entire IADS to permit effective
definition, design and evaluation of new/improved countermeasures
equipment in precisely controlled environments. This project
funds the upgrade of three facilities at Eglin AFB, FL, the Pre-
Flight Integration of Munitions and Electronic Systems (PRIMES)
Facility, the Guided Weapons Evaluation Facility (GWEF),and the
Electromagnetic Threat Environment (ENTE), to facilitate
vulnerability assessments of offensive avionics and electronic
counter-countermeasures (ECCM) testing. This project also
provides for the acquisition, maintenance and continuing update of
a precision antenna test range employing reconditioned shells of
actual USAF combat aircraft. The range is used during advanced
and full-scale development programs to test and evaluate new EC
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Program Element: 0604735F Project Number: 3321
PE Title: Ranae Improvement Budget Activity: 46 - Defense- Wide

Mission Suoort

antennas and antenna installations on board actual aircraft to
determine radiation patterns. Starting in FY91, this project will
also fund the continued Operation and Maintenance (O&M) and
Improvement and Modernization (16K) of the AF Anechoic Facility
(AFAF) at Edwards APB, CA. Prior to FY91, the AFAF was funded as
a production acceptance facility by the B-lB program. Finally,
this project provides funds for improvements/upgrades to the Radar
Test Facility (RTF), a ground test facility for testing the
vulnerability of U.S. airborne radars to electronic
countermeasures (ECH). These programs permit extensive testing
before flight test at a fraction of the cost.

C. (U) PROGRAM ACCOMPLISHMENTS AND PIANS:

1. (U) FY 1989 Accomplishments:

- (U) Continued development of on-going AFEWES upgrades (TWS-4,
TWS-8, Ground Clutter Generator (CPSR). Complete TWS-4.
(PE 64270F)

- (U) Continued work on Phase II of the AFEWES TWS-1O
development. (PE 64270F)

- (U) Continued work on the four new AFEWES upgrade projects
(Reconfigurable Airborne Interceptor (RAI) simulation,
Multiple Environment Generator (MEG) upgrade, Infrared
Laboratory Expansion (IRLE), Test Director System
Development, begun under the Phase I AFEWES Integrated
Upgrade (AIU) contract. (PE 64270F)

- (U) Continued work on the three REDCAP upgrades (SUAWACS
BM/C3, 1ADS, EW/OCI Radars) begun under the Phase I
contract. (PE 64270F)

- (U) Awarded Phase II AIU contract, which continues the four
ongoing projects to completion and provide for six
additional projects (i.e., TWS-11 Missile, Reconfigurable
Surface-to-Air (RSAM) simulator, Advanced Environment
Generator (AEG), EW/OCI radar integration, Airborne
Clutter Generator (CSAR), and Technique Evaluation
Equipment). Begin work on the TWS-11 Missile. (PE
64270F)

- (U) Completed EO, MMW, and PAAS antenna range upgrades. (PE
64270F)

- (U) Continued ECCH upgrades of PRIMES, GWEF, and EMTE, (PE
64755F)

- (U) Awarded contract for Phase I of F-15 radar (APG-70) test
bench acquisition.

2. (U) FY 1990 Planned Program:

- (U) Complete TWS-8 and OPSR.
- (U) Continue TWS-10 development.
- (U) Continue development on the AFEWES TWS-11 Missile, RAI,
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Program Element: L0604735F Project Number: 3321
PE Title: Range Improvement Budget Activity: #6 - Defense- Wide

Mission Sup~ort

MEG upgrade, IRLE and TDS under the Phase II AIU contract.
- (U) Start work on RSAM Simulator and GSAR.
- (U) continue work on the three REDCAP upgrades. Award Phase

II contract for completion of efforts begun under Phase I.
- (U) Continue antenna range upgrade, based on user

requirements.
- (U) Continue ECCM upgrades of PRIMES, GWEF, and EMTE.
- (U) Complete Phase I of APG-70 test bench acquisition for the

Range Test Facility.
- (U) Award Phase II contract for APG-70 test bench.

3. (U) FY 1991 Planned Program:

- (U) Achieve IOC on TWS-10, MEG upgrade, IR expansion and TDS.
- (U) Continue work on AFEWES upgrades under the Phase II

contract.
- (U) Achieve IOC of the AFEJES RAI Simulator.
- (U) Continue work on REDCAP upgrades under the Phase II

contract.
- (U) Continue antenna range upgrades, based on user

requirements.
- (U) Continue ECCM upgrades of PRIMES, GWEF, and ENTE.
- (U) Complete Phase 11 of APG-70 acquisition.
- (U) Award Phase III contract.

4. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Portions of this project are managed by
Aeronautical Systems Division, Wright-Patterson AFB, OH; Armament
Division, Eglin AFB, FL; Rome Air Development Center, Griffiss
AFB, NY; and the 4484 Test Squadron, Tyndall AFB, FL. Major
contractors include General Dynamics Corporation, Fort Worth, TX
and Calspan Corporation, Buffalo, NY.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY: The $10.OM
decrease in FY 90 was due to a Congressional cut. The $2,106M
decrease in FY 91 was due to internal AF reprogramming.

F. (U) PROGRAM DOCUMENTATION:

(U) SAC SON 3-79, 20 Jun 80
TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

c. (U) RELATED ACTIVITIES:

- (U) Navy and Army also engage in threat simulator development.
- (U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project,
submitted for review by the CROSSBOW-S Committee reporting
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to the DoD Executive Committee on Threat Simulators (EXCOM).
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.
- (U) T&E investments for some new tri-Service common threat

simulators are funded in PE 0604904D, Test Instrumentation
Development.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

2Q90: REDCAP Upgrade Phase II contract award.
3Q90: AFEWES TWS-8 IOC.
4Q91: AFEWES TWS-10 IOC.
4Q91: AFEWES RAI IOC.
2Q92: AFEWES TWS-11 IOC.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604735F Project Number: J10
PE Title: Range Iumrovement Budget Activity: 46 - Defense-Wide

Mission Support

A. (U) RESOURCES (S in Thousands)

Project Title: Flight Test Threat Systems Simulators

Popular FY 1989 FY 1990 FY 1991 To Total

Name Actual Estimate E ezr
(N/A)

402* 20,665 22,185 Cont TBD

* In FY 1989 $20.M additional funds were provided from PE 0605134D

as a result of OSD consolidation.

B. (U) BRIEF DESCRIPTION OF MISSION REOUTRMIENT AND SYSTEM CAPAEILITIES:
This project funds the development of test quality simulators of
the advanced Soviet air defense radar equipment. The simulators
will be used in flight testing our new aircraft radars and
avionics system's electronic warfare capability. This project
also funds the simulator modifications necessary to maintain
existing simulators to the current intelligence baseline. This
project fills a continuing and expanding need to flight test and
evaluate new, and newly modified, electronic combat (EC) equipment
prior to production. To be effective, this testing must be
conducted in an environment which accurately simulates the EC
environment to include enemy threat radar simulators. In the
past, the adaptability of airborne electronic countermeasure (ECM)
systems was quite limited; however, new radar warning receiver
signal processing technology and techniques and smart jaming
systems are highly adaptive and allow EK system flexibility. It
is extremely difficult to construct a creditable test for such ECM
equipment without a large number of different instrumented threat

systems to cover the entire threat spectrum.

C. (U) PROGRAM ACCOMPLISHKENTS AND PLANS:

1. (U) FY 1989 Accomlishments:

- (U) Continued development on the HAVE PEWTER and HAVE COPPER
simulators.

- (U) Continue simulator modifications.

3. (U) FY 1990 Planned Program:

- (U) Continue development on the HAVE PEWTER and HAVE COPPER
simulators and begin development of 2S6 simulator.

- (U) Continue simulator modifications.

4. (U) FY 1991 Planned Proeram:
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- (U) Continue development on the HAVE PEWTER, HAVE COPPER and
2S6 threat simulators

- (U) Continue to modify existing simulators to incorporate
latest intelligence information.

5. (U) Program Comnletion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the Munitions
System Division, Eglin AFB, FL. Major contractors include
General Dynamics Corporation, Fort Worth, TX, and Georgia
Institute of Technology, Atlanta, GA. Names and locations of
some contractors are classified.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY: FY90 funds were
cut $22.911M due to the cancellation of an advanced threat
simulator program.

F. (U) PROGRAM DOCUMENTATION:

-(U) SAC SON 3-79, 20 Jun 80

TAF ROC 305-76, 18 Jan 77
SAC SON 08-81, 28 Jul 82

C. (U) RELATED ACTIVITIES:

- (U) Navy and Army also engage in threat simulator development.
- (U) All USAF requirements for threat simulators, and all

developments proposed for inclusion in this project, submitted
for review by the CROSSBOW-S Committee reporting to the DoD
Executive Committee on Threat Simulators (EXCOM).

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

- (U) T&E investments for some new tr-Service common threat
simulators are funded in PE 0604904D, Threat Instrumentation
Development.

H. (U) OTHER APPROPRIATION FUNDS (S In Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

3Q91: HAVE PEWTER IOC.
4Q91: HAVE COPPER IOC.
4Q93: 2S6 IOC
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: *0604740F Budget Activity: #4-Tactical Programs
PE Title: Computer Resources Management Technology

A. (U) RESOURCES ($ in Thousands)
ProJect
Number & FY 1989 FY 1990 FTY 1991 To Total
Title Actual Estimate Estimate Complete Program

2239 Computer Security Technology
1,409 1,160 1,724 Cont TBD

2522 Requirements Analysis
1,250 1,215 1,270 Cont TBD

2523 Management Control Technology
540 1,443 1,818 Cont TBD

2524 Policy and Procedure Guidance
833 890 235 Cont TBD

2526 Software Engineering Tools & Methods
715 776 692 Cant TBD

2983 Logistics Info Mgt Spt Sys (LIMSS)
4,700 4,431 4,921 Cont TBD

3315 Automation of Technical Information (ATI) Computer Aided Logistics
Support (CALS) 3,513 1,747 1,950 Cont TBD

Total 12,960 11,662 12,610 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELDENT: This is an engineering development
program that addresses problems of acquiring mission critical computer
resources (MCCR) embedded in Air Force systems. This PE is a primary
vehicle for transferring the products of advanced development efforts
in computer technology Into system applications. The objectives are to
identify, develop and transfer into operational use tools, techniques
and computer technology advances that support the following: (1)
Providing secure, reliable, adaptable, maintainable, and survivable
systems; (2) Reducing software life cycle costs; (3) Providing timely
development and support of MCCR products; (4) Enhancing AF personnel
ability to acquire and support systems by providing guidance on policy,
procedures, and training; and (5) Providing a totally integrated
capability to create, accept, retrieve and store digital (paperless)
technical information for life cycle support for Air Force Logistics
Information Systems.

C. (U) JUSTIFICATION FOR PROJECTS LISS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 2239. Computer Security Technology: Develop and apply
computer security (COMPUSEC) products to support Air Force/DOD
operations, and disseminate information on COMPUSIC issues and
solutions. This project achieves Its objectives by focusing on the
demonstration and transition of security proven systems and
mechanisms. Direction is taken from security policies and
regulations such as National Security Decision Directive 145,
Office of Management and Budget Circular A-130 and DOD Directive
5200.8.
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Program Element: 0604740F Budget Activity: #4-Tactical Programs
PE Title: Computer Resource Management TechnoloMy

(U) FTY 1989 Accomplishments:
- (U) Continued Security Products (Security Pro) Program task -

awarded contract for general purpose MLS products.

(U) FT 1990 Planned Program:
- (U) Continue Security Pro Program task.

(U) FT 1991 Planned Program:
- (U) Continue Security Pro task.
- (U) Initiate an Ada software verification system task.

(U) Worked Performed By: Work is performed by the MITRE Corp.,
Bedford, MA.

(U) Related Activities:
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) Program Element #0603752F, DOD Software Engineering

Institute.
- (U) Program Element #0303401F, Communications Security.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

2. (U) Project 2522. Requirements Analysis: Develop and apply tools that

provide Air Force program offices with rapid insight into the
technical performance, cost, schedule, and high risk implications
of stated computer resources system requirements. These tools
structure and control changing requirements; explore performance
and supportability trade-offs; and examine alternatives prior to
making hardware, software, and financial commitments.

(U) FT 1989 Accomplishmnts:
- (U) Continued development of Display Rapid Prototyping &

Simulation (DRPS) system.

(U) FT 1990 Planned Program:
- (U) Continue development of DRPS.
- (U) Initiate a User Requirements System (URS) task.

(U) FT 1991 Planned Program:
- (U) Begin development of the Rapid PrototypLng System (RPS).
- (U) Initiate a Tool for Tailoring Software Test Requirements

task.
- (U) Initiate a Standard Generalized Markup Language (SGQL)

based assistant to aid in analyzing software and system
specifications (i.e. Hypertext).
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(U) Work Performed By: Work is performed by Aerospace Corp., Los
Angeles, CA and the Hughes Aircraft Company, Fullerton, CA.

(U) Related Activities:
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) Program Element #0603752F, DOD Software Engineering

Institute.
- (U) Program Element #0603756F, DOD Software Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

3. (U) Project 2523, Management Control Technology: Develop and evaluate
methods for estimating software development costs and defining
acquisition strategies and practices that aid in the control of
mission-critical computer resources. Efforts will support the
Joint Logistics Commanders (JLC) objectives to eliminate
unnecessary duplication and proliferation of software acquisition
standards and practices among the three Services.

(U) FY 1989 Accomplishments:
- (U) Continued funding JLC Support Activities.
- (U) Published, through the JLC, DOD-HDBK-267 (implementation of

DOD-STD-2167A) and DOD-HDBK-268 (implementation of DOD-STD-
2168).

(U) FTY 1990 Planned Program:
- (U) Initiate a Corporate MCCR Technical Management System (TMS)

task to improve MCCR contract management.
- (U) Continue funding JLC Support Activities.
- (U) Transition an Acquisition Managers Quality Specification

Tool (ANQST) developed by RADC under PE 63728F.
- (U) Initiate activities to monitor, track, and manage software

development capabilities.

(U) FY 1991 Planned Program:
- (U) Continue THS task.
- (U) Continue software development capabilities activities.
- (U) Initiate an Avionics Reliability Design Tool task.
- (U) Initiate a Joint STARS IV&V testing/tracking Tool task.
- (U) Initiate a program to implement the 26 recommendations in

the Air Force Studies Board report "Adapting Software
Development Policies to Modern Technology' as described in

the Software Management Initiatives Implementation Plan.

(U) Work Performed By: Work is performed by the Advanced Technology
Corp., Reston, VA.
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Program Element: 0604740F Budget Activity: #4-Tactical Programs
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(U) Related Activities:
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) Program Element #0603752F, DOD Software Engineering
- (U) There is no unnecessary duplication of effort within the

Air Force or the Department of Defense.

(U) Other Apppropriation Funds: None.

(U) International Cooperative Agreements: None.

4. Project 2524 Policy and Procedures Guidance: Develop comprehensive
support guidance and procedures which lead to improvements in the
planning, acquisition, and support of mission critical computer
resources. Through the use of guidebooks, video tapes, multimedia
training methods, and automated management aids, this project will
provide training to Air Force personnel in software acquisition
management.

(U) FY 1989 Accomplishments:
- (U) Continued the Mission Critical Computer Resource

Acquisition Library System (MALS) task.
- (U) Completed the Instructional Support System (ISS) task.
- (U) Continued the Computer Resources Acquisition Course

Computer Aided Instruction (CRAC CAI) task.
- (U) Initiated Courseware Transportability Initiative (CTI)

task.

(U) FY 1990 Planned Program:
- (U) Complete the Acquire CD-ROM task.
- (U) Complete the CRAC CAI task.
- (U) Continue CTI tasks.
- (U) Initiate a Software Guidebooks Update (SAGU) task.

(U) FY 1991 Planned Program:
- (U) Complete the CTI task.
- (U) Continue SAGU task.

(U) Work Performed By: Work is performed by the Transportation
Systems Center, Cambridge, MA.

(U) Related Activities:
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) Program Element #0603752F, DOD Software Engineering

Institute.
- (U) Program Element #06037561, DOD Software Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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5. (U) Project 2526, Software Engineering Tools and Methods: Develop and
implement a comprehensive set of integrated tools to improve the
software development, acquisition, and support process. In
addition, this project will place major emphasis on providing

planning and support for the introduction of the Ada High Order
Language (HOL) into the Air Force and the introduction of
Artificial Intelligence to improve engineering approaches. An
ongoing responsibility is to conduct Ada technology transition-
providing the Ada community with information on Ada related
methodologies and technologies.

(U) FT 1989 Accomplishments:
- (U) Completed the Expert Missile Maintenance Aid (EMMA) task.
- (U) Continued the Portable Natural Language Database Interface

(PNLDBI) task - developed a test suite and applied the
product to the MAC-Plan program.

- (U) Initiated a Common Ada Missile Packages (CAMP) Reusability
Training (CAMP-3) task.

(U) FY 1990 Planned Program:
- (U) Continue the PNLDBI task- publish a knowledge engineering

document.
- (U) Complete CAM]?-3 task.
- (U) Initiate an EMMA-ti task; include testing coverage of a

family of tactical munitions to increase system reliability
and maintainability.

- (U) Transition an Aircrev Scheduler Expert System task

deveeeloped by RADC.

(U) FY 1991 Planned Program:
- (U) Complete the PNLDBI task.

- (U) Continue EMMA-II task.
- (U) Initiate a Flexible Customization Methodology task.

(U) Work Performed By: Work is performed by the MITRE Corp.,
Bedford, MA; General Electric Company, Schenectady NY; Raytheon

Corp., Bedford, MA; and Rockwell International, Anaheim, CA.

(U) Related Activities:
- (U) Program Element #0603728F, Advanced Computer Technology.
- (U) Program Element #0603752F, DOD Software Engineering

Institute.

- (U) Program Element #06037567, DOD Software Initiative.
- (U) There is no unnecessary duplication of effort within the

Air Force or Depzrtment of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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6. (U) Project 2983. Logistics Information Management Support System
LIMSS): This is a long term develcpment effort to provide a
standard architecture and a Comnunications, Command and Control
(C3) infrastructure that will network various logistics information
systems. This will improve wartime capability by improving
information access, timeliness, and accuracy. The program will
provide a broad plan to integrate the various logistics information

systems being developed autonomously.

(U) FY 1989 Accomplishments:
- (U) Continued work oL the paperless maintenance environment at

the model base (Mather AFB) and worked toward expanding to
a second base.

- (U) Final copy of the Maintenance Architecture was delivered.
- (U) Initiated work on the Logistics Supply Architecture.
- (U) Began work on the Engineering and Services Architecture.

(U) FY 1990 Planned Program:
- (U) Continue work at the model base and expand further.
- (U) Update the Logistics C-CS Plan and the Transportation

Architecture.
- (U) Release the Logistics Supply Architecture final document.
- (U) Update the LIMSS data base.
- (U) Release the draft Engineering and Services Architecture.

(U) FT 1991 Planned Program:
- (U) Update the Maintenance Architecture.

- (U) Update the LIMSS data base.
- (U) Release the final Engineering and Services Architecture.

(U) Program To Completion:

- (U) This is a continuing program.

(U) Work Performed By: Work in performed by the Transportation

Systems Center (TSC), Cambridge, MA.

(U) Related Activities:
- (U) There is no unnecessary duplication of effort in the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

7. (U) Project 3315, Computer Aided Acquisition and Logistics Support

(AS): DOD Defense Guidance and Office of the Secretary of
Defense (OSD) funding initiatives have emphasized the need to

improve the preparation, delivery, use and updating of digital
technical information used in the design, manufacture, maintenance
and operation of DOD weapon systems.
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(U) FY 1989 Accomplishments:
- (U) A CALS demonstration was accomplished on the Advanced

Tactical Fighter (2nd contractor team).
- (U) The Logistic Support Analysis (LSA) and Product Definition

Data (PDD) Modular Plans were completed.

(U) FTY 1990 Planned Program:
- (U) The integrated automation of processes across the TO, LSA,

and PDD modules will be completed.
- (U) Operational feedback will be collected and used to modify

the integrated automation plan.

(U) FY 1991 Planned Proaram:
- (U) An integrated Weapon System Data Base Planning Module will

be created to implement a data base containing weapon
system product and supportability data.

(U) Work Performed By: Work is performed by the TSC, Cambridge,
MA; Dynatrend, Cambridge, MA; and Unisys, Cambridge, MA.

(U) Related Activities:
- (U) There in no unnecessary duplication of effort within the

Air Force or Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Aareements: None.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0604747F Budget Activity: #6 - Defense-Wide Mission Support
PE Title: Electromagnetic Radiation (EMR) Test Facilities

A. (U) RESOURCES ($ in Thousands):
Proj ec t
Number & FY 1989 FY 1990 FY 1991 To Total
1itle Actual Est imat e Estimate Complete Program

1209 EMP Simulation Test Facilities
4,202 3,345 3,830 Cont TBD

2064 HAVE NOTE
1,051 836 958 Continuing N/A

Total 5,253 4,181 4,788 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Funds operation, maintenance, and
improvement of test facilities used by weapon system program offices to
determine ability of systems to operate in nuclear (Project 1209) and
non-nuclear (Project 2064) electromagnetic environments. Users pay for
the actual costs of their tests.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project 1209, EMP Simulation Test Facilities: Funds acquisition and
support of Air Force Weapons Laboratory (AFWL) test facilities which
simulate nuclear electromagnetic pulse (EMP) environments in which
weapon systems may be required to operate. The principal EMP
simulators, used to test aircraft and large missiles, are the
Vertically and Horizontally Polarized Dipoles (VPD and HPD) and the
TRESTLE. The AFWL/Los Alamos Electromagnetic Calibration and
Simulation (ALECS) Facility, a smaller simulator, is used to test
small missiles and communications equipment. Additional
capabilities include portable EMP generators for remote site tests
and a laboratory used for testing individual electronic components.

(U) FY 1989 Accomplishments:
- (U) Continued tests of Small ICBM Hard Mobile Launcher.
- (U) Tested third Astarte aircraft.
- (U) Began tests of the EC-135 for the Air Force.
- (U) Augmented maintenance and spares provisioning for a new data

acquisition system to maximize data acquisition rates and
minimize test costs for users.

- (U) Continued support to the EMP Test Aircraft (EMPTAC) and
other technology programs.

(U) FY 1990 Planned Program:
- (U) Continue tests of the B-IB and the EC-135.
- (U) Begin tests of the 4 Electronic Service Switching System for

the Defense Communications Agency.
- (U) Begin tests of the SRAM-II for the Air Force.
- (U) Continue EMPTAC support, software and pulser developments,

and maintenance and spares provisioning for the new data
acquisition system.
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(U) FY 1991 Planned Program:
- (U) Continue 4 Electronic Service Switching System, EC-135, and

SRAH II tests.
- (U) Continue EMP Test Aircraft support, software and pulser

developments, and maintenance and spares provisioning for
the new data acquisition system.

(U) Program to Completion: This is a continuing program.

(U) Work Performed By: The Air Force Weapons Laboratory, Kirtland
Air Force Base, NM, manages Project 1209. BDM International,
Inc., McLean, VA, is the facilities support contractor.

(U) Related Activities:

- (U) Program Element 0604711F, Systems Survivability.
- (U) Program Element 0602601F, Advanced Weapons.
- (U) Program Element 0603605F, Advanced Radiation Techniques.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: None.

0 (U) International Cooperative Agreements: None.

2. (U) Project 2064, HAVE NOTE: Develops, acquires, and supports test
facilities which simulate the non-nuclear electromagnetic
environments in which weapon and command, control and comunication
(C3) systems must be able to operate. Air-launched weapons and C3
systems are tested in these facilities to assess their
susceptibility to non-nuclear electromagnetic radiation from hostile
or friendly sources such as radios, radars, jammers, or other
electronic devices. For periods of time comparable to the duration
of a mission, these facilities can illuminate the weapon with a
replica of environments it may encounter in flight. The principal
non-nuclear test facility is the Electromagnetic Compatibility
Analysis Facility (EMCAF), an anechoic chamber where air-launched
weapons can be radiated by a variety of signals. In addition to its
primary use in characterizing system susceptibility, the test data
is also used to update test methods, acquisition specifications,
design standards, and maintenance technical orders to ensure that
the weapon system is immune to those radio frequency emanations
which it may encounter during its life cycle.

(U) FY 1989 Accomplishments:
- (U) Continued testing Infrared Search and Track System and

Sensor-Fuzed Weapon.
- (U) Began initial EMR assessments for AMRAAM Producibility

Enhancement Program.
- (U) Began planning for tests of the GBU-15/AGM-130 Improved Data

Link.
- (U) Continued upgrades to the EMCAF, the Rapid-Evaluation

Chamber, and test methodologies and data bases.
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Program Element: #0604747F Budget Activity: #6 - Defense-Wide Mission Support
PE Title: Electromagnetic Radiation (EHR) Test Facilities

(U) FY 1990 Planned Program:
- (U) Complete vulnerability assessments of the Improved Data Link

and the ARAUM Producibility Enhancement Program hardware.
- (U) Conduct preliminary evaluation of the Nodular Standoff

Weapon (MsW).
- (U) Initiate design of a new, Multi-mode Targeting System to

support advanced weapon system evaluations.
- (U) Continue upgrades to test methodologies and data bases.

(U) FY 1991 Planned Program:
- (U) Continue MSW vulnerability assessment.
- (U) Conduct preliminary evaluation of the Autonomously Guided

Weapon.
- (U) Continue development of Multi-mode Targeting System.
- (U) Continue upgrades to test methodologies and data bases.

(U) Work Performed By: Project 2064 is managed by Rome Air
Development Center, Griffiss Air Force Base, NY. Contractors
include Rome Research Corp., New Hartford, NY; Advanced
Electromagnetics, Albuquerque, NM; and the University of
Colorado, Colorado Springs, CO.

(U) Related Activities:
- (U)' HAVE NOTE is the Air Force implementation of the DoD Special

Electromagnetic Interference Project, which directs the
Services to test air-launched weapons for electromagnetic
interference and to share test results and conclusions.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.
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FY 1991 RCE&E IESCPIVE SM44RY

Program Element: 0604750F
PE Title: Intelli ce quipment Budget Activity: #4 - Tactical Proqrams

A. (U) MaMCM: ($ in Thousands)

Numrber & FY 1989 FP 1990 FY 1991 FY 1992 To Total
Title Actual Estimate Estimate Estimate Qwlete Program

1174 Itelligec Security Eqluipment
893 925 982 1,010 Coant TED

1955 Air Force Indlcatins and Warning (AFI&W)
1,510 0 0 0 Cont 20,750

2053 Foreign Technology Division Intelligmce Processes
2,375 2,597 2,929 2,988 Cont TD

TOTAL 4,778 3,522 3,911 3,998 Coant T

B. (U) BRIE R SCII CN CF ECENr: This Program Element supports USAF
operating commands by performing the engineering development of ground
equipment and/or techniques to streamline the processing, integraticn,
display and distributicn of intellgence data. Developed software will
reduce the tire required for the exploitation of intelligence data by
Air Force agencies producing strategic, tactical, and scientific and
technical intelligenceproducts. Equipment and techniques are alsodevled to ontr the foreign intelligence threat to the USAF

mission.

C. (U) FRORAM ACPLIME S AND PLANS:

1. (U) Poject 1174, Intelig Security i M t: Ts progra o
develops equipment and systems to support the Air Force Office of
Special Investigations (ASI) in its Technical Surveillance
Ontee (TSCH) mission. The state-of-the-art in electronics

.... .IThis is the only
prgu perfoming research-and devlop ent equipient toL

ID. The AKFI needs this research and
develpmnt to maintain it's counterespicnage mission capability and
to protect the Air Force imnves nt in advancd technology.

(U) PY 1989 11W1;:
-(U)M N - pment of an_

* Ui-cIa§ ifi d
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_ _ Un-lclas ifijed
Program Elent: 0604750F ncIa siid
FE Title: Intepi11me pmiut Budget Activity: #4 - Tactical Programs

- (U) Evaluated system for use in TSCH operaticns. Follow-on effort
under consideration to correct deficiencies.

- (U) Completed a feasibilitv study and demonstration of_

(U) Fy 1990 Planned Proaram:
- (V) P 1iish
- (V) Start development of aL- (U) Develop a prototype of theL 

(U) Fy 1991 Planned Progran:
- (U) Develop software to support[
- (L) Develop,

(U) Prolect to Culetion: This is a continuing program.

(U) Work Performed By: UNISYS Corporaticn, Salt Lake City, EJT.

(U) Related Activities:
- (U) Program Element 0305127F, Preign Clunterinte~ligence.
- (U) Program Element 030512?F, Security and Investigative Activities.
- (U) Cordination with the e_.which reviews all

projects to preclude duplication of effort.

(U) Other Appropriation Furds: Not applicable.

(U) Internatioal Cooperative Agreements: Not applicable.

2. (U) (U) Project 1955, Air Force Indications and Warning (I&W: This
project was coapleted in 1Y 1989.

3. (U) Project 2053, Poreign Tec ogy Division (FID) Intelliqence
Processes: FID's mission is to acquire evaluate, analyze and report
foreign scientific antechnolooical nraarss in resoonse toDearlut of DefenseL

- - - ] advent of(
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Unclassified
Progran Elemuet: 0604750F
PE Title: InteB!!qei~ Euipimet Budgert Activity: #4 - Tactical Program

3This project improves the FM capability to
evaluate, analyze, and report on foreign scientific and technical
information and material and to provide timely and accurate threat
asses mmts of foreign weapn systen technology. These iprovents
will assist in responding to Intelligence requirements vital to
weapon systan developers, research and development planners, and
national level agencies.

(U) F 1989 Aeggm4h ts:
- (V) Began upgrade of Rdvanced Systematic Analysis Production to

- (U) Omleted determination of eauations needed to'model the' -

(J) Yflvleted initial algoritbhm and software to aid in the analvsis
of I

-J
-(U Initiated development of cczrpiter-aided design tool to simulate

(U) FY 199o Planned Program:
- (U) Initiate development of .

-J)start develcimnt of software ec to L
particle bean weapn radiation coe device. I

-(UJ) cmlete develocmwt of a ccu1I porai jdl
(u) Initiate development of new tecnf4logy modules for the ELMU

Tudor Systen.

(U) F 1991 Planned Program:

- (U) Initiate developnent ofiL

(u) Project to cpmpleton: This is a continuing program.

(u) work PerformlB: Martin Marietta, Orlando PL; Rocwell
Power Services, Alhucaerqas, M; NG System State College PA
(U) Rlated Activities: PE 0301310F (FID). There is no unnecessary

-1i catio of Weort within the Air Force or Department of Defense.

(U) Other Ar cpriation Funds: Not aplicable.

(U) Cnterpatial e tive Aqrements: Not applicab] .
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FY 1991 RDT&E S SU

Program Elerent: # 06047 Project Umber: P771
PE Title: Joint Tactical Information Budget Activity: #4 - Tactical

Distribution System (JTIDS)

Project Title : n

POPULAR K :

A. (U) SCMXJLE/BUDT InF TION (S in MTaands)

I I I I I I
I I FY 1989 I EY 1990 1 EY 1991 1 To CQrvlete I
I Program I Class 2 IP I LRIP IDT 2 I IRIPIT3 I I
IMilestones I Prod Dec I Prod Dec I Prod Dec I Class 2 IOC I

lEngineeringI I I I
IMilestones I N/A N/A I N/A I N/A Ij _ _ _II I I I
I T&E I Pre DAB test Post DAB IF-15 Ph II I I
Milestones I Complete I D/OT I DT/T I N/A I. __________I I I I,

lContract I I PDR I ECA/PA I
Milestones I N/A N/A I DR I Production I

I I I Decision
IBUDGTI I Program Total I
1 ($000) 1 FY 1989 I FY 1990 I FY 1991 I (To Ccmvlete) I
IMajor I I I I I
SContract 1 19.398 I 11.044 I 20,888 I 9.691 I
ISupport I I I I I
IContract 1 22.645 I 4.062 1 8.288 1 54,506 1
IIn House I I I I I
I Sucrt I 2.067 I 1.522 I 1.533 1 5.870 I
IGFE/ I I I II
IOther ! 4.654 I 1.023 I 7.603 1 16.851
ITotal I 48,764 I 17,651 I 38,312 86,918 I
I I I I 0I
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Program Element: # 0604754F Project Number: PE1
PE Title: Joint Tactical Information Budget Activity: Iz io1

Distribution System (JTIDS) r

B. (U) MM DESRIPTIMN (F MSSICN JEO nM AND SYSTEM CAPAB.T : The
objective of this program is to provide command and control of air
defense resolrces, pilot situational awareness, avoiding fratricide
and dual targeting. It is a highly jam resistant, secure digital
information distribution system for use in a tactical corbat
e. The Joint Tactical Infonoation Distribution System
(JTIDS) is a Joint develcpent employing Time Division multiple Access
(TuMt, and spread spectrum techniques. The system will permit rapid

and secure exchange of essential command, control, and force status
information among terminals in the tactical theatre.

C. (U PgpOgAM ACCWI M2 AND PLANS:'

1. (U) FY 1989 Accmlisments:
- (U) Continued system integration and software development for the

ME.
- (u) Began reliability growth plan.
- (u) Completed follow-on DT/OT Pre-DAB testing.

2. (u) FY 1990 Planned Program:
- (U) Continue system integration and software develI Ient for the

F-15 and MM.
- (U) Begin DT/OT Block 30/35 for E-3 (will test JTIDS).
- (U) Begin integration of JTIDS into Joint ST-RS.
- (U) Begin Peculiar Support Fquipment development for E-3.
- (U) Begin production of JTIDS Class 2 terminals for the F-15.
- (u) Begin class 2 product inprvement
- (U) Begin first software update for production configuration.

3. (U) FY 1991 Planned Prom :
- (U) Continue Peculiar Suport Equipment development for E-3.
- (U) Continue LRIP.
- ( MOT-IIB.
- (N iS-OT-IhA.

4. (U) P0aM to CVmleticn:
- (U) Start production of the JTIDS Class 2H for the JSWTAS.
- (U) Start production of the JTIDS Class 2 for the Modular Control

Equipment (M) in 1993.
- (u) Navy Tech Eval/Cp Eval.

00712
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Pogrm El t: # 0Project Nmter: P7271
PE Title: Joint Tactical Information Budget Activity: 4-Tctc

Distribution System (JTIDS)

D. (U) PFMY4, BY: The Joint Program Office, located at the
Electronic Systems Division, Hanscm AFB, M@. Work is also being done
at the Aeronautical Systems Division, Wright-Patterson AFB, OH; and
the Electromagnetic Compatibility Analysis Center (EC), Annapolis,
MD. Major - tractors are: Electronic Systems Division Plessey
Electronics Systems Corp. (Class 2 terminal Full Scale Development
Leader), Totowa, NJ; Monnell Douglas Aircraft Corporation (Class 2
terminal integration into the F-15), St louis, ND; and MITRE
Corporation (System Engineering support), Bedford, M.

E. (u) C(XPARISN WITH FY 1990/91 DESCRIPTIVE SUMJAW:

1. (U) T NICAL: None.

2. (U) CMNGES: LRIP for F-15 delayed fru Oct 89 to Feb 90.
New Baseline established.

3. (U) CQ MN=: FY 1990 decreased (suports the latest President'sBudget).

F. (U) P DOCUMEN=CN-
- (U) T C/PAF/USAFE Required Operational Capability (ROC) 306-74,

February 1974
- (u) Join-, Integrated Logistics Support Plan, 16 June 1989
- (U) JTIDS System operations Concept (SOC), 15 March 1987
- (u) Decision Coordinating Paper (DXP), 6 June 1989
- (u) JTIDS Progrm Baseline, 11 October 1989
- (U) Test and Evaluation Master Plan (7EMf), Signed by Services,

21 August 1989

G. (U)
- (U) The JTIDS develooent is manged by a jointly manned program

office.
- (U) Ths progra elemet funds Air Force unique aspects of develop-

.it, prototype fabrication, integration and test of the JTIDS
terminal equipment for the F-15 and Modular Control Equipment

r)}.
- (U) Basic JTIDS Class 2 terminal developmet is funded under OSD

PE 0604771D. Belated Ary and Navy program elements are
PE 0604702A and PE 0205604N respectively.

- (U) 1iere is no unneessary hduplication of effort within the Air Force
or Department of Defense.
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Program Element: 1 060475 Project Number: P771
PE Title: Joint Tactical Information Budget Activity: #4-Tcia

Distribution System (JTIDs) Prgoarams

H. (U) OTHER APPRORIATICN FUNDS ($S in Millions):

1. (U) PDLl :

FY 1989 FY 1990 FY 1991 TotalACMAL EST ESTOG
Aircraft Procurement, BA

F-15 JTIDS Mod (PE 27130F) 30.6 40.0 0 84.6

2. (U) MILITARY CONSTREtlIN: None

I. (U) IERNATICtnL CX)OPERATIVE AEEf ES: The US and UK entered into an
agreement in September 1983 for the UK's development and acquisition
of JTIDS Class 2 equipmnent. The US and UK have a common requirement
for an intercperable system,, and a coun objective to encourage the
acceptance of JTIDS within NATO in the interest of interoperability.
The UK has based its JTIDS FSD program on the US Class 2 terminal tht
will be installed in the F-15. The agreement covers bilateral
understandings associated with this equipment and technology. The
UK's Class 2 development is intended for the Toronado as well as UK
E-3 aircraft. This development is nearing coapletion. Negotiations
for cooperative production are ongoing. France is also procuring
JTIDS Class 2H1 terminals for its E-3 aircraft. The French JTIDS buy
is dependent upon the successful US development and integration
efforts for the Class 2 terminal.

J. (U) TEST AND EVAILATICN DAT:

T&E ACTIVITY (PAST 36 MMNTHS)

Event Ree sults

DT&E Oct 85 - Oct 86 60 objectives tested - two concerns were
reliability and data transfer between
the Class 2 and host interface unit.

IOT&E Aug 86 - Sep 86 AFOTEC pilots were better equipped to
McAir Sim evaluate JTIDS and make more efficient

use of test range/flight time.

IOT&E Oct 86 - Feb 87 Increased pilot's situational
awareness. Not one case of fratricide
or dual targeting.
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Program Eleent: # 060475 Project Number: P771
PE Title: Joint Tactical Information Budget Activity: #4 - acial

Distribution SysteM (JTIDS)

Event P=t Results

Multi- Feb 87 - Apr 87 Demostrated potential for service
service intercperability.

Pre-DAB Jan 89 - My 89 Resolved test issues required to be
DT/OT ccmpleted for IMP decision

T&E "=IfVITY (TO IETIMi

Event Dae Remma

Follow on Apr 87 - Apr 91 ATECU monitor ongoing in plant DT/OT
DT/OT reliability verification testing and

flight testing.

Post-DAB Oct 89 - Oct 90 Eglin AFB DT/OT flight testing of
Phase I further Class 2 terminal inproveamts
DT/OT and untested functions.

TEMP Revised TEWM will be resubmitted to OSD
in Mar 1990.

F-15 Jan 93 - Dec 91 DT/OT flight test of production
Integration representative F-15 Class 2 terminals.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604755F Budget Activity: 6 - Defense -

PE Title: Improved Capability for DT&E Wide Mission Support

A. (U) RESOURCES ($ in thousands)
Project FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estimate Estimate Complete Program

2880 4950th Test Wing 5,020 3,293 1,186 Continuing TBD
3120 3246th Test Wing 11,002 12,050 8,004 Continuing TBD
3285 Arnold Engineering & Development Center (AEDC)

2,124 3,337 4,435 Continuing TBD
3323 Cruise Missile Mission Control Aircraft (CMMCA)

18,835 12,853 9,188 0 52,576
3324 HAVE LINK 4,360 3,690 3,371 Continuing TBD
3620 Air Force Flight Test Center (AFFTC)

16,306 19,536 Continuing TBD
Total 51,269 51,529 45,720 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides the system
upgrades and new systems required to adequately test and evaluate
weapon and support systems in development. The program includes the
engineering, development, acquisition and installation of significant
new test range and instrumentation systems required to insure that the
Department of Defense (DOD) Major Range and Test Facilities Base
(MRTFB) test and evaluation technology is compatible with the systems
it is required to test. The 'RTFB is a national asset which is
operated and maintained for DOD test and evaluation missions, but is
available to others having a requirement for its unique capabilities.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project: 2880, 4950th Test Ving (4950 TW): The 4950 TW,
Aeronautical Systems Division, Wright-Patterson AFB, OH, performs
flight tests of aircraft and airborne systems, supports space
vehicle tracking for the Air Force, other DOD agencies and NASA.
The Ving has the capability to conduct full-scale engineering
evaluations, airborne instrumentation and data reduction and
flight test aircraft modification. Staging out of US and overseas
bases, the Advanced Range Instrumentation Aircraft (ARIA) provides
telemetry support for the NASA and DOD missile launches out of
Cape Canaveral AFS, FL, and Vandenberg AFB, CA. Improvement and
modernization efforts include: Integrated Data Facility (IDF),
and Computer Aided Engineering (CAE). The IDF will consist of a
ground-based laboratory module, a real-time test data monitoring
module and a module for improved data computation and analysis.
CAR is used by engineers, designers, and Computer Numerically
Controlled (CNC) Machine programers. CAE provides intelligent
design tools which incorporate expert systems technology, designs
standards, specialized analysis programs, and geometric/physical
property calculation capabilities.

UNCLASSIFIED 00716
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Program Element: 06047557 Budget Activity: 6 - Defense -
PE Title: Improved Capability for DT&E Wide Mission Support

(U) FY 1989 Accomplishments:
- (U) Second EC-18 received remainder of ARIA modification

after completion of SMILS prototype testing;
instrumentation modifications continue

- (U) IDF hardware acquisition, and CAE equipment procurement
will continue

- (U) New CAE capabilities include expert systems in structural
design and analysis, electronic circuit simulation and
design, and support of 5-axis CNC machining

- (U) System configuration included 46 CAE workstations,
peripheral equipment, and local area network to allow
data sharing and on-line storage of engineering data.

(U) FY 1990 Planned Program:
- (U) In FY 90 the principal work will be performed in the IDF

task which will provide an'enhanced support capability
for processing flight test data.

- (U) Acquisition of CIMCA CAD tapes for O&M and future
modification support will be initiated.

- (U) First article flight test of ARIA scoring systems is
scheduled third quartei FY 90 with IOC in fourth quarter
FY 90.

- (U) Eight remaining CAE workstations will be delivered and
all production will be transferred to new CAB system.

(U) FY 1991 Planned Proaram:
- (U) In FY 91 work will continue on the IDF project.
- (U) Acquisition of CMCA tapes for O&M and future

modification continues.

(U) WORK PERFORMED BY: Applied Physics Laboratory/Johns Hopkins
University, Laurel, MD (4950 TW); E-Systems, Greenville, TX.

(U) RELATED ACTIVITIES: The Improved Capability for DT&E program
supports the Test and Evaluation Support Program (PI 0605807F)
and benefits all weapon systems test program which come to
the ranges and centers. GPS/TSPI equipment and T&E
Investments for some new tr-service common test capabilities
are funded in PE 0604940D, Test Instrumentation Development.
There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

2. (U) Project: 3120. 3246th Test Wing (3246 TW): The 3246 TW is
located at Eglin AFB, FL, and is responsible for Air Force
nonnuclear armament development. The 3246 TV, as the USAF focal
point for munitions integration into aeronautical systems,
conducts and supports USAF weapons effectiveness testing,
electronic combat testing, electronics surveillance and control
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Program Element: 0604755F Budget Activity: 6 - Defense -
PE Title: Improved Capability for DT&E Vide Mission Support

testing, and aeronautical systems testing. Improvement and
modernization efforts include: Seeker Development, Computer
Sciences, Multipurpose Range Systems Upgrade, Armament Systems
Test Environment (ASTE) Upgrade, and Preflight Integration of
Munitions and Electronic Systems (PRIMES). Seeker Development
provides laboratory, field, and airborne instrumentation to
support development testing of precision guided weapons and
aircraft systems. Computer Sciences includes acquisition of
subsystems to improve and modernize the Eglin computer sciences
facility. Multipurpose Range Systems Upgrade provides for
upgrading Airborne Instrumentation and Multipurpose
Instrumentation (MPI) systems to meet the test requirements of
increasingly complex weapons systems. ASTE Upgrade provides for
the modernization of the major data collection systems for weapons
test missions to enhance the ability to define lethality and safe
separation characteristics for aircraft munitions. PRIMES
provides the instrumentation to conduct preflight test and
evaluation of total integrated weapon systems a secure anechoic
chamber.

(U) FY 1989 Accomplishments:
- (U) Seeker Development included a Seeker Vulnerability

Evaluation capability to test active infrared
countermeasures and a capability to test weapon systems
for detection and deactivation of optical tracking
systems. Work also began to define the realistic level
of countermeasure simulators, obscurant generators, and
instrumentation required for the scenario ranges.

- (U) Computer Sciences included contract award for the Image
Data Automated Processing System (IDAPS) which will be
used for stores separation data reduction in support of
the F-15, F-16, and B-I.

- (U) MPI Range Systems Upgrade acquired ground telemetry
receiving, tracking and data handling equipment for a
dual complex mission support capability.

- (U) ASTE Upgrades included improvements in the areas of
cinetheodolites, photo-optic cameras, high-speed video
cameras, explosive instrumentation, warhead and fuze test
systems, and gun ranges.

- (U) PRIMES anechoic chamber was completed and electromagnetic
enviroment simulator installed.

(U) FTY 1990 Planned Program:
- (U) Computer Sciences will acquire a mission audio systems

for the Central Control Facility which will provide
communications for existing and planned test control
rooms to all remote range resources, a joint acquisition
with AFFTC.

- (U) PRIMES will complete the multiple signal environments.
- (U) MPI upgrades for range telemetry microwave systems and

range support systems will continue.
- (U) Additional Seeker Development equipment for millimeter

wave simulations will be acquired.
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Program Element: 0604755F Budget Activity: 6 - Defense -
PE Title: Improved Capability for DT&E Wide Mission Support

(U) FY 1991 Planned Program:
- (U) ASTE low altitude advanced video trackers will be added

to the range.
- (U) PRIMES will expand signal densities.
- (U) Initial indoor Seeker Development simulation capability

for millimeter-wave systems will be completed.
- (U) Computer Sciences will acquire the real-time display

equipment needed to instrument new control and analysis
rooms.

- (U) The Seeker Test Van will be upgraded to support IR and
MMW countermeasures.

(U) WORK PERFORMED BY: Datron Systems, Simivalley, CA (T/M
Systems); RAMTEC, Div, Emerson, Canoga Park, Ca (PRIMES);

Marconi, Atlanta, Ga (Seeker Development).

(U) RELATED ACTIVITIES: The Improved Capability for DT&E program
supports the Test and Evaluation Support Program (PE 0605807F)

and benefits all weapon systems test programs which come to
the ranges and centers. GPS/TSPI equipment and T&E
Investments for some new tri-service common test capabilities
are funded in PE 0604940D, Test Instrumentation Development.
There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

3. (U) Project: 3285, Arnold Enaineering and Development Center (AEDC):
AEDC, Arnold APB, TN, provide, ground environmental test support
for aeronautical, missile and space programs. The center has three
facilities: 1) Von Karman Gas Dynamic Facility (VKF) which
performs aerodynamic testing of scale model aircraft, missile and
space systems, testing of large and full-scale satellites, sensors
and space vehicles in a simulated space environment and
projectiles (both high performance and conventional guns) at
various altitudes and reentry conditions; 2) Engine Test Facility
(ETF) which provides altitude environmental testing for aircraft,
missile and spacecraft propulsion systems including turbojets,
turbofans, and both liquid and solid propellant rockets; and 3)
Propulsion Wind Tunnel Facility (PWT) which provides testing of
large-scale models, and in some cases, full scale engine inlet
combinations, missiles and space boosters together with their
propulsion systems. AEDC supports programs for NASA, such as
Space Transportation System,SDI interceptors, the Navy Tomahawk
and provides technology support to the Department of Energy.
These facilities are national assets that provide unique test
capabilities not available elsewhere. Improvement and
Modernization efforts for AEDC keep these unique capabilities

abreast of the weapon system technology under test.
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(U) FY 1989 Accomplishments:
- (U) Large Rocket Test Facility (J-6) activation and

validation began.
- (U) High Pressure/Temperature Teat Cell T-3 modification

began.
- (U) Modification of Aeroballistic Range G began.

(U) FY 1990 Planned Program:
- (U) The principal efforts will continue the J-6 activation/

validation and Test Cell T-3 modification in FY 90.

(U) FY 1991 Planned Program:
- (U) J-6 activation and validation continues.
- (U) Test Cell T-3 modification continues.
- (U) Data acquisition and processing system modernization

begins.

(U) WORK PERFORMED BY: Calspan Field Services, Inc, Buffalo, NY
and AEDC in house resources.

(U) RELATED ACTIVITIES: The Improved Capability for DT&E program
supports the Test and Evaluation Support Program (PE 0605807F)
and benefits all weapon systems test programs which come to
the ranges and centers. GPS/TSPI equipment and T&E
Investments for some nev tri-service common test capabilities
are funded in PE 0604940D, Test Instrumentation Development.
There is no unnecessary duplication of effort vithin the Air
Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS:

Fy 1988 Fy 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Estimate Complete Program

Milcon 0 50.0 66.0 109.3 0 225.3

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

3. (U) Project: 3323, Cruise Missile Mission Control Aircraft (COBCA):
The existing test support scenario for cruise missile testing
requires a fleet of up to 17 aircraft to provide visual safety
chase, telemetry collection and tanker support. Some cruise
missile test missions also require Airborne Warning and Control
System (AWACS) aircraft for radar flight following. This support
scenario is resource intensive and the visual safety chase
precludes testing in other than visual meteoro-logical flight
conditions. The Cruise Missile Mission Control Aircraft (CMMCA)
will consolidate telemetry support, mission control functions, and
radar safety chase and flight following capabilities for cruise
missile testing into a single C-18 airborne platform.
Consequently, the CQOCA will reduce the requirements for visual
chase, Airborne Warning and Control System (AWACS) and tanker
support, and will allow cruise missile testing in instrument
meteorological conditions. Although the CMNCA will replace visual
safety chase for the majority of cruise missile test missions,
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Program Element: 0604755F Budget Activity: 6 - Defense -

PE Title: Improved Capability for DT&E Wide Mission Support

developmental cruise missiles, and those containing classified
payloads will still require a visual safety chase after launch.
Two C-18 aircraft currently in the Air Force inventory will be
configured to be CIMCA and, when operational, will support
approximately 70 cruise missile test missions per year.

(U) FY 1989 Accomplishments:
- (U) Aircraft modification design and Critical Design Review

completed.
- (U) Modification of the first EC-18 initiated.
- (U) Cockpit modification on second EC-18 completed.

(U) FY 1990 Planned Proaram:
- (U) First Flight of the CMMCA is planned for the third quarter.
- (U) Delivery of the first aircraft to the 4950 Test Wing and IOC

are planned in the fourth quarter of FY 90.

(U) FY 1991 Planned Program:
- (U) Modification of the second EC-18 will be initiated.
- (U) Second CMMCA delivery is planned for the fourth quarter.

(U) WORK PERFORMED BY: Electro-Space Industries, Richardson, Tx and
Aeronautical Systems Division, Wright-Patterson Air Force Base,
OH.

(U) RELATED ACTIVITIES: The Improved Capability for DT&E program
supports the Test and Evaluation Support Program (PE 0605807F) and
benefits all weapon systems test programs which come to the ranges
and centers. GPS/TSPI equipment and T&E Investments for some new
tr-service common test capabilities are funded in PE 0604940D,
Test Instrumentation Development. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

4. (U) Projects 3324. HAVE LINKt The Air Force HAVE LINK program
Implements Office of the Secretary of Defense direction to protect
weapons systems design information and test data on test ranges.
The HAVE LINK program implements corrective measures to eliminate
identified vulnerabilities subject to exploitation by hostile
Intelligence collection agencies.

(U) FTY 1989 Accomplishments:
- (U) AD secured computer data links.
- (U) AEDC continued Installing data comiunLcations systems

which can be encrypted.
- (U) AFFTC continued secure communications and telemetry

encryption equipment purchases and upgrades to existing
.facilities to meet TEMPEST requirements.

- (U) 4950 TW began encryption equipment purchases.
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Program Element: 0604755F Budget Activity: 6 - Defense -
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(U) FTY 1990 Planned Program:
- (U) Continue secure voice communications, telemetry

encryption, secure video, data and radio transmission

equipment, and upgrades to existing facilities to meet

TEMPEST requirements.

(U) FY 1991 Planed Program:
- (U) Continue secure voice communications, telemetry

encryption, secure video, data and radio transmission
equipment, and upgrades to existing facilities to meet
TEMPEST requirements.

(U) WORK PERFORMED BY: In house resources of the four test
activities served by this program.

(U) RELATED ACTIVITIES: The Improved Capability for DT&E program
supports the Test and Evaluation Support Program (PE 0605807F)

and benefits all weapon systems test programs which come to
the ranges and centers. GPS/TSPI equipment and T&E
Investments for some new tr-service common test capabilities
are funded in PE 0604940D, Test Instrumentation Development.
There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

0
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AMENDED FY 1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604755F Project Number: 3620
PE Title: Improved Capability for DT&E Budget Activity: 6 - Defense

wide Mission Support
A. (U) RESOURCES ($ in thousands)

FY 1989 FY 1990 FY 1991 To Total
Popular Name Actual Estimate Estimate Complete Program

Air Force Flight Test Center (AFFTC)
9,928 16,306 19,536 Continuing TBD

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITY: The
AFFTC, located at Edwards AFB, conducts and supports development test
and evaluation and operational test and evaluation of aircraft and
aircraft systems, aerospace research vehicles, unmanned miniature
vehicles, cruise missiles, parachute delivery/recovery systems and
cargo handling systems are also evaluated. Recovery support and
engineering evaluation is provided to the Space Shuttle program and
other transatmospheric vehicles. AFFTC operates the USAF Test Pilot
School (TPS). Major improvement tasks are discussed in the remaining
narrative. Integrated Flight Data Processing System (IFDAPS) is a
distributed processing system for Time Space Positioning Information
(TSPI) and telemetry engineering unit data, based upon mini-computers
which can be expanded with modular segments. Advanced Range Data
System (ARDS) is a highly accurate TSPI data and communications system
which takes advantage of the NAVSTAR Global Positioning System (GPS).
The Electronic Combat Integrated Test Capability (ECITC) will allow
ground testing of the entire aircraft's integrated network software,
including all flight control features as well as all avionics. The
Physical Measurement Facility (PMF) project will provide for major
upgrade or development of physical measurement capabilities at the
AFFTC such as the weight and balance system, horizontal thrust stands,
moment of inertia facilities and multi-dimensional thrust stand.

C. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PLANS:

(U) FY 1989 Accomplishments:
- (U) Continued ARDs processor software development and hardware

integration for first GPS Range System.
- (U) AFFTC Range Instrumentation Upgrade included acquisition of

voice communication switch hardware, data transmission
upgrades to VSMC, local upgrades for fiber optic data
transmission, telemetry vans and sites, and completion of a
video theodolite.

- (U) Airborne Instrumentation Support continued FY 1988 efforts and
acquired airborne recorders and data acquisition units for
Test Pilot School aircraft.

- (U) Procured IFDAPS real-time data analysis subsystems hardware

and software.
- (U) ECITC acquisition planning and system definition begins for

near term AFAF upgrades.
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wide Mission Support

(U) FY 1990 Planned Program:
- (U) Integrate GPS range equipment with the first ARDs processor

and begin procuring four remaining systems.
- (U) AFFTC Range Instrumentation includes site preparation for

voice communication hardware, upgrade of data transmission
between Edvards AFB and China Lake NWC, and completion of a
telemetry site and vans.

- (U) Airborne Instrumentation Support continues to upgrade
laboratory equipment to support ATIS and upgrades telemetry
antennas for the Test Pilot School.

- (U) Upgrade of IFDAPS display work stations and improvements of
the processor.

(U) FY 1991 Planned Program:
- (U) Purchase and integration of Advanced Range Data System

equipment will continue.
- (U) AFFTC Range Instrumentation Upgrade purchases control room

voice communication hardware,begins initial integration,
begins digital data transmission hardware procurement for
Edwards AFB and UTTR link, and continues telemetry antenna
upgrades.

- (U) PMF begins planning for Multi-dimensional Thrust Stand and
implements optical and IR measurement improvements.

- (U) Continues ECITC planning, rystem design of primary equipment
procurement and integration of ECITC with the Air Force
Anechoic Facility.

- (U) Installation and checkout of IFDAPS upgrades will be completed
and initial planning will begin for the next generation
Advanced Data Acquisition and Processing System.

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: Computer Science Corporation, Lompoc, CA; Ball
Systems Engineering, San Diego, CA; Scientific Applications
International Corporation, Los Angeles, CA and AFFTC inhouse efforts.

Z. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. ENGINEERING CHANGES: Not Applicable
2. SCHEDULE CHANGES: Not Applicable
3. COST CHANGES: Not Applicable

F. (U) PROGRAM DOCUMENTATION:

- (U) PHD 2164(4)/647557 Improved Capability for DT&E, 10 Mar 89

G. (U) RELATED ACTIVITIES: The Improved Capability for DT&E program supports
the Test and Evaluation Support Program (PE 0605807F). PE 0604755F
contains funding for high priority range support projects. In
addition, the improved capabilities benefit all weapon systems test
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wide Mission Support

programs which come to the ranges and centers. GPS/TSPI equipment and
T&E Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instrumentation Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable

J. (U) MILESTONE SCHEDULE: Not Applicable
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Program Element: #0604756F Budget Activity: #4 - Tactical Proqrams
PE Title: Side Looking Airborne Radar (SIAR)

A. (U) MMFUK ($ In Thousands)
Project
MNber & FY 1989 FY 1990 F! 1991 To Total
Title Actual Estimate Estimate CaTplete program

2037 SLAR Sensors
5,216 8,155 4,135 _ont T

Total 5,216 8,155 4,135 a1t TD

B. (S) B IEE IF IN CF ENENT: The SIAR program develops advanced
carponents and subsyst for high resolution imaging radars. These
components are capable of collecting radar imagery of ground targets
fran airborne platform, transmitting the data to ground stations, and
processing and exploiting intelligence information fran the imagery.
Imaging radar systes provide standoff reconnaissance for targets in
day/night or all-weather conditions. Advanced systes with carponents
developed in this program element can collect, process, exploit, and
report intelligence informationf@ 3

C. (U) JLPTIFICATIC R PROJT LESS THAN $10.0 MILLICN IN FY 1991:

I. (U) Project 2037, SLAR Sensors: Develops advanced airborne and ground
SLAR caqpnents.

(U) F! 1989 AccaMrisbments:
- (U) The ASARS Processing Segment (APS) software developmentcontinued.
- (U) Began APS training and integraticn support for the IR-I

Ground Station (TRIGS).

(U) FY 1990 Planned Proqram:
- (U) QOmplete all APSdevelopMnt and support equipment efforts.
- (U) Qontinue APS training and integration support for TRIGS.

(U) FY 1991 Planned Poram:
- (U) Cplete APS training and integration support.
- (S) Begin a desiov- study to implsrnt[

j for better wartime

(U) Work Performed By: The major contractor for SLAR is Hughes
System Group, Culver City, C.
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PY 1991 ROME ECRIFIM SM4AR

Program Element: #0604756P Budget Activity: #4 - Tactical Prcgrams
FE Title: Side Lo inq Airborne Raar (SLAR)

(u) Related Activities:
- (U) program Element #0207215F, 'R-1 Squadrons
- (U) There is no UMecessary duplication of effort within the

Air porce or the Deparbent of Defense.

(U) Oter Awropriation anx-s: Not Applicable.

(U) nternational cooperative Agreemets: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: *0604770F Project: N/A
PE Title: Join ST Budget Activity: 0 4 - Tactical Programs

Project Title: N/A

POPULAR NAME: Joint STARS

A. (U) SCHEDULE/BUDGET INFORMATION (S in Thousands):

ISCHEDULE F Y 1989 1 F 1990 1 FT 1991 1 TO COMPLETE
IProgram I I OFD1 J DAB IiA
IMilestones! N/A 4th Otr FY 91 1 N/A !2nd Otr FY 93 i
JEng. I System Crit I FSD Flight I System Level j
IMilestonesl Design Review Testing Performance j N/A I

I Nov 1988 Continues Verification i I
I ist Radar Flt 3rd Qtr I I
I Dec 1988 FY 1991 i I

IT&E I I I Comb Gov't I DT/IOT&E I
IMilestonesi N/A I N/A I DT/IOT&E I Complete I

I Begins I 4th Qtr FY 94 I
I Jun 1991 l _

IContract I I FSD I Production IL I
IMilestonesi N/A N/A Block II I Contract

IContract I 2nd Qtr
I Fy1991 1FY 1992 I

5BUDGET I I I PROGRAM TOTAL I
(000 I FY 1989 1 FY 1990 1 FT 1991 1 (TO COMPLETE) I

IMajor I I I I
Contract 1 149.900 ! 54.300 I 150.750 j (TBD) I
ISupport I I i I
Contract 1 26.900 I 8.700 1 27.200 1 (TBD) I
In-House I II II
ISumort 1 8,800 1 oo 1 6,400 1 (TBD) I
IGFE/ I I I I I
r0ther 1 46.512 ! 24,283 I 48.133 I (TBD) I
I I I I I I
QI&TOTAL 1 232.112 1 88.083 I 232.483 1 (TBD)
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B. (U) BRIEF DESCRIPTION OF MISSION REOUIRENT AND SYSTEM CAPABILITIES: A
critical need exists for an effective capability to delay, disrupt, and
destroy first and second echelon Warsaw Pact armored forces. Also,
there is a critical need for a rapidly deployable capability for use in
less intense conflicts in contingency areas. To meet these needs, the
Air Force and the Army initiated the Joint Surveillance Target Attack
Radar System (Joint STARS) with the Air Force as lead Service. Using
moving target indicator and synthetic aperture radar techniques, Joint
STARS will provide information to delay/disrupt/destroy mobile targets
in the enemy second echelon. Joint STARS is unique because it is a
closed loop system for real time detection, tracking, and attack of
enemy ground moving targets. Joint STARS integrates the accurate attack
of those forces by providing position updates and exact enemy locations
to direct attack aircraft, artillery, and standoff weapons.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accomplishments:
- (U) The MILVAX upgrade was accomplished.
- (U) The first radar flight occurred in December 1988.
- (U) The Self-Defense Suite (SDS) Study was initiated in July 1989.
- (U) Early Engineering Flight Test (EEFT) was completed in March 1989

and sucessfully demonstrated that the major technical issues of
the development program had been resolved.

- (U) Contractor flight tests have demonstrated Wide Area Surveillance
(WAS), Moving Target Indication (NTI), Surveillance and Control
Data Link (SCDL) and basic Operation and Control functions.

-*(U) The software evaluation throughout contractor testing was
started and continues with the prototype EEFT code being
replaced with fully developed software and building up to the
system functionality in preparation for verification testing.

2. (U) FY 1990 Planned Profram:
- (U) Contractor flight tests will prove out the full system in

preparation for a System Level Performance Verification (SLPV).
- (U) A short Operational Field Demonstration (OFD-1) will be

accomplished in Europe to provide initial orientation of U.S.
European and NATO Commanders to Joint STARS capabilities.

- (U) The Self Defense Suite will be defined from the study effort.

3. (U) FY 1991 Planned Proeram:
- (U) SLPV will start and the system will be certified to begin the

government DT/IOT&E.
- (U) A second Operational Field Demonstration (OFD-2) will be

accomplished in Europe to support Joint in-theater exercises.
- (U) The 3rd FSD aircraft and modifications, including Group 1

upgrades, will be placed on contract.

4. (U) Program to Comletion:
- (U) Long Lead decision 2nd Qtr FY 92.
- (U) Milestone liA (LIi) 2nd Qtr FY 93.
- (U) Goverment DT/IOT&E will be completed.
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- (U) Milestone IIIB Full Production decision 1st Qtr FY 95
- (U) Follow-on Operational Test and Evaluation will be conducted.
- (U) The Joint STARS system will be deployed worldwide.

D. (U) WORK PERORMED B : The major contractors are Gruan Melbourne Systems
Division, Melbourne FL and Motorola Corp. Tempe AZ. The Joint Program
Office is located at Electronics Systems Division, Ranscom AFB MA, and
the Army Communications and Electronics Command is located at Ft
Monmouth NJ.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Oct 89 Defense Acquisition Board (DAB) decision
directed used versus new Boeing 707 aircraft as the production
platform. A third used FSD aircraft was authorized. Two of the
three FSD platforms will be refurbished in production for a total of
21 production platforms. The Oct 89 DAB also approved additional
funding to add system capability, necessary for the user to meet
Initial Operational Capability.

2. (U) SCHEDULE CHANGES: Production long lead funding based on SLPV
results is now planned for FY 92 vs previous DAB III schedule for FY
91. DAB IIIB is now scheduled for 1st Qtr FY 95. IOC has been
changed from FY 96 to FY 97.

3. (U) COST CHANGES: Additional funds were added in FY 91 for acquisition
of the third FSD aircraft and for the non-recurrLng engineering
required for production transition. The Oct 89 DAB added funds to
support the additional required IOC capability development.

F. (U) PROGRM DOCUMENTATION:

- (U) TAF SON 309-82 (S) Jun 82
- (U) USAF/USA MOU Apr 85
- (U) JSORD (S) Oct 89
- (U) OUE 1 (S) Feb 88
- (U) DCP (DAB IIB) (S) Apr 88
- (U) ADM (DAB IIB) Jul 88
- (U) DCP (Oct 89 DAB) Oct 89
- (U) ADM (Oct 89 DAB) Nov 89

G. (U) RELATED ACTIVITIES:

- (U) PE 0603790D, Joint STARS NATO Cooperative Development Project.
- (U) PE 0604770A, The Army RDT&E Joint STARS program.
- (U) The Army Joint STARS Ground Station Nodule procurement is funded

under Army Other Procurement Program.
- (U) PE 0604270F, Electronic Warfare, contains $139.2 million of RDT&E

funds to develop/test the Self-Defense Suite for the E-8 aircraft.
- (U) PEs 0603770F and 0604770F/0604770D replace PEa 0603747F and

0604616F, Pave Mover.
- (U) In May 1982 OSD designated the Air Force as the lead Service.
- (U) There is no unnecessary duplication of effort within the Air Force

or the Department of Defense.
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Program Element: #0604770F Project: N/A
PE Title: JintSTARS Budget Activity: # 4 - Tactical Programs

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate C2mlete P1Atram

1. (U) Procurement: PE 0207581F/(BA4)
Cost 0 0 0 (TBD) (TBD)
Quantity 21 21

2. (U) Military Construction:
0 0 0 (TBD) (TBD)

I. (U) INTERNATIONAL COOPERATIVE AGREEMNTS: The Air Force initiated a Joint
STARS NATO Cooperative R&D program (PE 0603790D, Project 3639) in
FY 1987. This program funded promising development and study efforts in
a cooperative R&D program to strengthen ties between the US and our
Allies, avoid wasteful duplication of effort amqng the NATO Allies and
enhance NATO Rationalization, Standardization, and Interoperability
among developing Stand Off Surveillance and Target Acquisition Systems
(SOSTAS). There are three on-going cooperative efforts. First is a
US/UK joint Stand-Off Radar Program Studies (SORPROS) that includes: (1)
alternate platform studies; (2) platform threIt vulnerability studies;
(3) impact of SOR integration into existing C I networks; and (4) the
impacts of SO on the NATO Follow-On Forces Attack (FOFA) doctrine.
These are funded by $2.5 million of FY 1987 Nunn Amendment funds.
Second, $2.1 million of Nunn funds are funding a program to study and
design a SOSTAS nteroperable data link (SIDL). Three standoff SOSTAS
systems are now under development by three NATO nations: the US (Joint
STARS); France (Orchidee); and Italy (Creso). Third is the Airborne
Radar Demonstrator System (ARDS), a cooperative agreement for
demonstrating a combined ground and airborne radar for wide-area
surveillance. This agreement has been signed by the US, France, and the
UK. The Army is the executive agent for the ARDS. Details are provided
in the Army documentation for PE 0604770A.

J. (U) TEST AND EVALUATION DATA:

"T&E ACTIVITY (PAST 36 MONTHS)

Event &#
CDT&E 4th Qtr FY 88 - 4th Qtr FY 89 Successful flight

tests accomplished
thru phase VI.

T&E ACTIVITY (TO COMPLETION)

Contractor DT&E Present - 3rd Qtr FY 91 Includes SLPV
Government DT/IOT&E 4th Qtr FY 91 - 4th Qtr FY 92
Nod/Upgrade/Test lot Qtr FY 92 - 1st Tqr FY 94 Install, checkout,

Gov't test
IOT&E 2nd Qtr FY 94 - 4th Qtr FY 94 Dedicated IOT&E
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F! 1991 1 fr T&V WCVIEf SUH14p

Progran Elma t: #0604779F Bdget tivity: #4-Tb±ical
PE Title: JoiP

A. (UI) F2OUM ($ In ltvwmads)

F! 1989 FY 1990 PY 1991 To bta1
Title Achal EUziwte Estimate Omplete Program
JINEC 5,707 6,271 6,632 ont 7W

B. (U) R1W ME3' I TC OF MIION 1 AND SYSM CRPABLITM:
JUMKM Is a joint intElRerabi.Lty progran to inprove the cpera-
ti)al effectivess of service (A" , Navy, Air porce and Marine
~rps) Tactical OMMnd & Qntrol (C') Systems used in support of

joint gerations. The progt elemt suports Ai Frce
p -ircipatc in the Jnk= Program with the Amy, Navy and Air
FoM, and the Joint Tactical Cmved, Omtrol and Qmmmicatins
(c') Agency which acts as the utive Agent. Service and
agency activities are 9mmedznI by jointly agreed upon and Joint
Chiefs of Staff (JCS) approved daztati including Tedmical
Interface 0x pts and Tlaical Interface Design Plans. lose
lialsm acruss each of the Service JINENXS programs precles

iWlicatciM of efforts. Elemnts of the Tactical Air Tntellig
systan, E-3 Airbou Warning and Otrol System, ad Joint Tactical
InfDistribti System (JTS) participat in this
program. The JINVAM progran (fonorly GM6) is directed by JS
Maucraxdu (84) 205-72 dated 1 April 1971, as modified by a
Secretary of Defense morrand, 'R einzatw of the DoD Program
to Achimie r a1ty of Tactical Systms for GQmd and
kVhlbicam Military CperatiM (OM),- dated 2 Aug 1977. h
p oqgra cxplies with readiraunt of DoD Directie 4630.5,
w~ptblt n raiflty of Tactical c and

I (c") System." T  e strucbm of the progra, is
e sam by the JINXUS Program Sumry wich is revieed ad

e ,ally by the Assistant Seartary of Defene for C"I.
T1tical Air br w fP-ir- CeratLial Cqpebility 306-74
(valdated 4 Oct 74) is the reirement supporting JIs.

C. (u) CFOM AND PLAIN:

(u) P 1989 1 1a.:
- (U) O develomt of phase I of gineric Message Tex-t

Fan= (KN) pare; began study of phae 2.
- (u) c metdd lop of 10 oorbat service

mssages.
- (U) Finalized test basli for Tactical Digital

Link "J" (TNr-J).
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Progrw1 Eluit: #0604779F Budget Activity: #4-Tactical
PE Title: Joint 5in- il t of T Programsomnd anti onmtr-ol EW (JD== )

(u) FY 1990 Planned Prga:

- (u) It Irm2dev ent of geeric IT parser.
- (U) Continm developmnt of TADIL-J capability for the F-15.
- (u) Begin Air Foroe/joint service testing of TADIh-J message

standard and TADIL-J Inentatcu for the F-15.
- (U) Support research of tedhncal integratci in US, MO,

DoD, and intelligence data base ele structures.
- (u) Evabate uLET by Operator-gerated qaeries.

(U) FY 1991 Planned E :
- (U) Field itia version of generic WI parser.
- (U) Contine the develcpmnt of the TADIL-J capability, to

integrate the E-3 Cperational Facilities (CPFA ) in Air
Force test facilities.

- (U) Continue Air Force/joint service testing of the ADIL,-J
nessage standard and the TADUI-J in the F-15 and E-3.

- (U) Support development of architecture to ilenent Inte-
grated data elenet structures into a - .system.

(U) Progra Plan to 2pei:
- (u) This is a program.
- (U) support functional segmnt testing for ccmpatibility and

inteoperility and oeratica effectiveness
dmwtrati=r.

- (U) Omplete the TADIm-J test capability for the
Participating Test kit (PlU).

(u) w=K PERFER BY: The Tactical Air 0mman1 (HD TW I),
Langley APB, VA, has the coordinating and ipleieitng
althority. ManagmaWt responsibility for I=D fwimtng is
assigned to the Air Force System 0mrand, Electromic Systfi
Division, Hansaam APB, mh. The Tactical Air COmow1 provides
operatia-Al support, involving a PTU at the Air Force Tactical
System Intero nbility Support Ceter at Langley APB, VA, to
suport conpatfbiity ad inter erability testing ad
ceaial effectivaness I alnstatians. Te JXInACr
cotractors are Martin Marietta, Denver, 00; and the r
Corporation, a Federal otractor Research Center, located at
Bedford, M.
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Program Emmt: #0604779F Bxget Activity: #4-Tactical
FE Title: Joint 7n; tL1y of TacticalOammand and Omrl System (JMEAC)

(U) Ralated Activities:
- (U) Service Rxl Agency related JDMMS program

alenits/projects are: FE 060478M, Joint Interoperability
for Tactical Command and Cotrol System; FE 0604779N,
j4RDMa program; FE 0604779A, JI?1ThC; FE 0208045D,
C'Interoperability (Joint Tactical C Agency); and
PE 0208298D, Man~agement H-aqares

- (U) There is no unicessary ILcatin of effort within the
Air Foros or the Department of Defense.

F. (U) Other Apprriatio Ptzr-s: Not Applicable.

G. (U) In natiCl operative Agreewmets: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605101F Budget Activity: #6-Defense-Wide Mission Support
PE Title: Project Air Force

A. (U) RESOURCES ($ In Thousands)
Proiect
Number & FY 1989 FY 1990 FY 1991 TO Total
Title Actual Estimate Estimate Complete Program
060510F Project AIR FORCE,

21,881 23,320 24,611 Cont TBD
Total 21,881 23,320 24,611 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: Program funds Project Air Force (PAF), AF
Studies and Analysis Federally Funded Research and Development Center.
It provides for continuing analytical research across a broad spectrum of
issues and concerns. PAF research agenda are focused primarily on mid-
to long-term concerns. Results and analytical findings directly impact
senior management deliberations on major issues. Air Force Advisory
Group (AFAG), chaired by AF Vice Chief, reviews, monitors, and approves
PAF research effort. Each project is initiated, processed, and approved
IAW AFR.20-9 which requires General Officer (or SES equivalent)
sponsorship and involvement on a continuing basis.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

1. (U) Project PE #0605101F Project AIR FORCE:

(U) FY 1989 Accomplishments:
- (U) PAF organized into five research programs: National Security

Strategies, Theater Forces, Technology Applications, Resource
Management and Strategic Forces.

- (U) In addition to those efforts continued from FY 1988,
particularly in the areas of deterrence, TACAIR in NATO,
and combat support, research included studies on
evaluating AAFCE air campaign alternatives; reducing NATO
and Pact TACAIR in CFE; the Congressionally mandated Small
ICBM study; the future of allied air power in NATO's
Central Region; the evolution of Soviet defense policy;
future options for the National Aerospace Plane; and Space
Launch Vehicle Choices for 1990-2010.

(U) FY 1990 Planned Program:
- (U) Research will continue on those topics identified as major

issues by the Air Force Advisory Group. The research will
focus on the implications for the Air Force of the ongoing
arms control negotiations, the rapidly changing world
scene, increasingly constrained defense budgets, and the
resultant national security strategy and military force
structures. Specific research areas include TACAIR
employment in a post-CFE environment; roles, missions and
force mix for the future strategic aerodynamic forces;
close air support issues and options; the future US Air
Force role in NATO; policy issues surrounding AF space
operations; the role of China and Japan in U.S. regional
strategy; and alternative methods for maintenance and
support.

(U) FY 1991 Planned Program:
- (U) While specific topics will naturally evolve, research

will continue in those major areas where PAF can make
unique contributions to the AF. Major research efforts
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will cover deterrence, global and regional security
trends, space-based capabilities, revised theater-level
campaign models and balancing risks and rewards in system
acquisition policy. Special emphasis will likely continue
on implications for U.S. national tecurity strategy and
AF force structure of developments in the Soviet Union and
Eastern Europe, on the ramifications of prospective and
negotiated arms control agreements, and on budgetary and
capability issues for the AF of the future.

(U) Work Performed BY: The RAND Corporation, Santa Monica, CA.

(U) Related Activities:
- (U) PAF efforts span functional and organizational boundaries

as a result; the research conducted relates to a wide
spectrum of AF activities.

- (U) The results are deposited with the Defense Technical
Information Center for appropriate dissemination to other
qualified recipients.

- (U) To assure relevance and to prevent unnecessary
duplication, each newly proposed research effort is
reviewed by the AF Assistant Chief of Staff for Studies
and Analysis.

- (U) There is no unnecessary duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands): Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

0
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605306F Budget Activity: #6-Defense Wide Mission Support
PE Title: Ranch Hand II Eoidemiology Study

A. (U) RESOURCES (S in Thousands)
Project

Number & FY 1989 FY 1990 FY 1991 To Total
TleActual Esimt Esimt Complete Pogra

2767 Ranch Hand II Epidemiology StudyM 1.375 1,524 Cotiuig D
Total 313 1,375 1,524 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program was directed in 1980 by
the Assistant to the President of the United States for Domestic Affairs and
Policy upon the recommendation of the Interagency Working Group on the
Possible Long-Term Effects of Phenoxy Herbicides and Contaminants. As a
result of this Presidential direction, PE 0605306F was established to conduct
a 20-year epidemiology investigation of approximately 1200 Air Force personnel
who were involved with aerial spraying of herbicides in Vietnam from 1962 to
1971 (Operation Ranch Hand). The objective of this investigation is to
determine whether long-term health effects exist and can be attributed to
occupational exposure to phenoxy herbicides and their associated dioxins.
Dioxin is an unwanted by-product from manufacturing 2,4,5-T (herbicides) which
were combined to make Herbicide Orange.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN S1O.0 MILLION IN FY 1991:

(U) Project 2767. Ranch Hand II Epidemiology Study: This project involves
a 20-year study that compares USAF Ranch Hand personnel to other USAF
crew members and support personnel who were not exposed to herbicides
while serving in Vietnam. Analyses of yearly mortality rates and the
past and present health status of the study population were begun in
1982, with follow-on health examinations scheduled at the 3, 5, 10, 15,
and 20 year time periods. A recent discovery in Lab Techniques now
enables the accurate measurement of the amount of exposure to dioxin
that the Ranch Hand veterans have received. Before this development,
the estimates of exposure among the Ranch Hand personnel have been
based on several assumptions and extrapolations (gallons of herbicide
sprayed each month and the number of men assigned). However, using a
new method developed by the Centers for Disease Control, the blood
serum level of dioxin can be accurately assayed to provide definitive
exposure assessments for each Ranch Hand study participant.

(U) FY 1989 Accomolishments:
- (U) Completed and published the mortality and update report.
- (U) Completed serum dioxin assays on exposed participants.
- (U) Initiated serum dioxin analysis.
- (U) Completed morbidity analysis on year-5 data.
- (U) Completed database of fertility data.
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Program Element: S0605306F Budget Activity: 46-Defense Wide Mission SuRRort
PE Title: Ranch Hand II Evidemiologv Study

(U) FY 1990 Planned Program:

- (U) Complete serum dioxin assays on all participants.
- (U) Complete analysis of dioxin levels in blood.
- (U) Complete and publish year-5 morbidity report.
- (U) Complete fertility analysis and publish report.
- (U) Continue analysis of the prevalence of mortality.
- (U) Continue uploading and analysis of statistical database

management

(U) FY 1991 Planned Program:
- (U) Complete and Publish year-5 morbidity report with dioxin

exposure.
- (U) Continue mortality analysis update.
- (U) Continue data base management.
- (U) Release request for proposal for year-10 study.

(U) Work Performed By: This program is conducted by the Epidemiology
Division of the USAF School of Aerospace Medicine, Brooks AFB, TX,
with program management provided by the Acquisition-Support
Division of the Human Systems Program Offices, Human Systems
Division, Brooks AFB, TX. The prime contractor is Science
Applications International, McLean, VA, and the subcontractors are
the Scripps Research Foundation, La Jolla, CA, and the National
Opinion Research Center, Chicago, IL.

(U) Related Activities: There is no unnecessary duplication of effort
within the Air Force or the Department of Defense. In fact, this
is the only study concerning Agent Orange health effects that is
currently ongoing within the Department of Defense.

(U) Other ARvrooriation Funds: Not applicable.

(U) International Coonerative Agreements: None.
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Fy 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605708F Budget Activity: 6 - Defense-
PE Title, NAV/RADAR/SLED-TRAK Test Support Wide Mission Support

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
06TG 6585th Test Group Support

17,294 19,032 23,223 Cont N/A
2900 RATSCAT Upgrade

2,000 1,600 2,000 2,000 Cont N/A
688G Aircraft Navigation System Verification

1,500 2,000 2,000 Cont A
Total 20,394 23,032 27,223 Cont N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT: The 6585th Test Group at Holloman AFB, NM,
and the associated facilities and modernization efforts funded here are
part of the Department of Defense (DOD) Major Range and Test Facility
Base (MRTFB). The MRTFB is a national asset which is operated and
maintained primarily for DOD test and evaluation missions, but is also
available to other users having a requirement for its unique
capabilities. The unique MRTFB capabilities of the 6585th Test Group
include the Central Inertial Guidance Test Facility (CIGTF), the Radar
Target Scatter (RATSCAT) facility, and the High Speed Test Track.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) ProJect: 06TG. 6585th Test Group Support: The 6585th Test Group, a
tenant organization at Holloman AFB, NM, adjacent to the White Sands
Missile Range (WSMR), uses this funding for operations, maintenance,
improvement, modernization, and personnel in four major areas. (1)
The High Speed Test Track performs rocket sled testing of missile
guidance, aircraft ejection systems, and other tests requiring
realistic simulations of high acceleration or high velocity
environments, including rain erosion degradation of reentry vehicles.
The sled track is used to perform measurements of the Peacekeeper
guidance systems under environmental stress conditions. The sled
track is also vital for developmental testing of guidance subsystems.
The track is committed to guidance testing for Peacekeeper, Small
ICBM and TRIDENT D-5 as well as other non-guidance system testing.
(2) The CIGTF conducts numerous guidance related test efforts, such
as inertial guidance systems Including integrated navigational aids
such as GPS receivers and stellar trackers for aircraft, as well as
for the Peacekeeper and TRIDENT missile systems, ring laser gyroscope
(RLG) development, and gravitational measurements necessary for
ballistic missile guidance system testing and development. (3) The
RATSCAT facilities, including the RATSCAT Advanced Measurement System
(RAMS), are used to measure radar cross-section (RCS) and antenna
patterns on selected subscale and full-scale targets. (4) The
6586th Test Squadron provides operational and maintenance support for
flight test aircraft staging out of Holloman AFB. Cargo/transport
type test bed aircraft support the CIGTF in performing test and
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Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

evaluation of navigation systems and fighter aircraft are operated
and maintained by the 6586th Test Squadron to support missile
development tests on WSMR. In addition, the 6585th Test Group
performs liaison duties for USAF activities on WSMR, and performs
full Federal Aviation Administration coordination for all airspace
users in the WSMR and Holloman AFB flying areas.

(U) FY 1989 Accomplishments:
- (U) Supported Strategic Defense Initiative (SDI), Peacekeeper,

SRAM II, upgrade of Advanced Concept Ejection Seat (ACES) II,
ATF ejection seat systems, ATF INS, ATF RCS, Joint
Surveillance Target Attack Radar System (JSTARS), and B-52
and B-IB avionics

- (U) New RATSCAT Main Site radar system to enhance RCS measuring
- (U) New telemetry system for sled track to streamline data flow
- (U) Consolidated of sled track fabrication shops

(U) FY 1990 Planned Program:
- (U) Continue support for ACES II, ATF, Peacekeeper, SRAM II, B-I,

B-2, B-52, SDI, Army Penetrator tests
- (U) Acquisition of an Improved Three-Axis Table will provide

capability for testing advanced inertial systems
- (U) Computer workstations will be acquired which will afford

fast, efficient analysis of data from various tests
- (U) Begin support of GPS-Aided Inertial System, and High-Accuracy

Ring Laser Gyroscope
- (U) Begin precision survey of High Speed Test Track to prepare

for rail realignment

(U) FY 1991 Planned Program:

- (U) Support for test mission, maintenance and upgrades continues
- (U) Continuing support for ACES II, SRAM II B-2, NASP, and SDI
- (U) Additional equipment will be acquired to secure data for

various classified test missions
- (U) Completion of Advanced Reference System will provide up-to-

date capability for testing of airborne INS
- (U) Begin to realign High Speed Sled Track to permit

hypervelocity tests

(U) Work Performed By: The primary contractor, DynCorp of McLean,
VA, operates and maintains the Radar Target Scatter (RATSCAT)
facility.

(U) Related Activities: The 6585th Test Group supports testing for a
wide range of high priority customer programs such as B-1B,
TRIDENT, Peacekeeper, Small ICBM, AMRAAM and various classified
programs involving new technology. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

0
UNCLASSIFIED 0 07?0



UNCLASSIFIED

Program Element: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable

2. (U) Project: 2900, RATSCAT Upgrade. The RATSCAT main site facility is
an outdoor electromagnetic laboratory which measures RCS and antenna
patterns on weapon systems and subsystems, using subscale and full
scale models, or actual air vehicles. RATSCAT main site is unique in
its ability to characterize signatures and perform measurements on
targets of all sizes. However, RATSCAT main site equipment and
facilities are predominantly early 1960's vintage and need repair and
modernization. The RATSCAT main site Is located on the White Sands
Missile Range on a dry lake bed made up of gypsum salts. These
highly corrosive salts, when combined with moisture, have
progressively deteriorated the RATSCAT buildings and equipment. This
project addresses these facility deterioration and equipment issues
by (1) the time-phased replacement of outdated test equipment, and
(2) the addition of new technology equipment needed for state-of-the-
art RCS testing. This program includes RAMS, which will be
maintained as the premier RCS facility in DOD.

(U) FT 1989 Accomplishments:
- (U) Continued procurement of new automated RCS measurement

system, Integral Radar Measurement System (IRMS)
- (U) Completed Military Construction Project of new, corrosive-

resistant facilities

(U) FY 1990 Planned Program:
- (U) Complete IRKS procurement
- (U) RATSCAT Advanced Measurement Systems (RAMS) radar equipment

and target support systems will be upgraded to enhance
capabilities of collecting data on radar cross-sections

- (U) Efforts will begin to reduce background radar reflectivity to
reduce noise in the data

- (U) Complete improvement of bi-static measurement capability

(U) FY 1991 Planned Proaram:
- (U) Efforts to reduce radar reflectivity to decrease background

noise will continue
- (U) Continuation of RATSCAT main site upgrade

(U) Work Performed By: Test operations are organically performed by
the 6585th Test Group

(U) Related Activities: Not Applicable. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable
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Program Ilement: #0605708F Budget Activity: 6 - Defense-Wide Mission Support
PE Title: NAV/RADAR/SLED-TRACK Test Support

3. (U) ProJect: 688G, Aircraft Navigation System Verification. This
project conducts standardized tests and evaluations of inertial and
inertially-aided aircraft navigation systems for DOD aircraft and
weapon delivery systems. Project 688G provides common support for
these efforts with a Completely Integrated Reference Instrumentation
System (CIRIS) capability. Tasks undertaken by this project include:
INS and INS Aided Verification Testing, such as integrated GPS
receivers, Velocity Sensor Verification Testing, Standard INS
Qualification Testing, Form/Fit/Function Testing, management and
maintenance of CIRIS, and facility improvement and modernization.

(U) FY 1989 Accomplishments:
- (U) Continue verification and development testing o- navigation

systems to include GPS-aided inertial systems
- (U) Begin support of JSTARS

(U) FT 1990 Planned Program:
- (U) Growth in GPS-aided inertial system testing will continue
- (U) Develop Advanced Reference System (ARS),a miniaturization of

CIRIS into five inch diameter AIM-9 Sidewinder pod for
compatibility with additional aircraft

- (U) Begin support of SRAM II and continue JSTARS support

(U) FY 1991 Planned Program:
- (U) Advanced Reference System (ARS) upgrade to the CIRIS will

continue
- (U) Continue testing of aircraft navigation systems including GPS

aided and GPS User Equipment (U)

(U) Work Performed By: Test operations are organically performed by
the 6585th Test Group.

(U) Related Activities: Not Applicable. There is no unnecessary
duplication of effort within the Air Force or the Department of
Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605712F Budget Activity: #6 - Defense-Wide
PE Title: Initial Operational Test Mission Support

and Evaluation (IOT&E)

A. (U) RDT&E RESOURCES ($ In Thousands)

FY 1989 FY 1990 FY 1991 To Total
Title Actual* Estimate* Estimate Complete Program
PE TOTAL -0- -0- 20,884 Cont. TBD

* Prior to FY 91, funding for Air Force IOT&E was programmed and executed in
the PE of the weapon system. Beginning in FY 91 funding for the IOT&E mission
was consolidated into the new PE 0605712F. This change implements Defense
Management Review initiative G-1268, Single FE for IOT&E.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program funds for tests conducted to
evaluate a prospective system's operational effectiveness and
suitability and to identify any operational deficiencies or need for
modifications in support of the acquisition process. In addition, IOT&E
provides information on organizational structure, personnel, logistics
requirements, doctrine and tactics. IOT&E is essentially an operational
assessment of a system's performance when the complete system is tested
and evaluated against operational criteria by person-sl with the same
qualifications as those who will operate, maintain and support the
system when deployed. In general, IOT&Es are performed on new systems
in development, major modifications and other systems as directed by SAF
and OSD. In addition, this PE will fund for major Operational Utility
Evaluations (OUEs) and Early Operational Assessments (EOAs) which
support major milestones and decision points prior to the Mile.7vne

IIIB.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 PROGRAM:
- (U) 103 IOT&Es conducted in 51 different Program Elements.
- (U) Conducted by: HQ AFOTEC 29; Major Comands 74.
- (U) Major on-going tests: F-16 MSIP, Joint STARS, MILSTAR, OTH-B,

F-15 TEWS, AMRAAM (completed), NAVSTAR GPS user and control
segments, Sensor Fuzed Weapon, and AGM-130.

(U) FY 1990 Planned Program:
- (U) 94 IOT&Es planned in 52 different Program Elements.
- (U) Conducted by: HQ AFOTEC 25; Major Commands 69.
- (U) Major on-going tests: OTH-B (complete), SRAM II (begin), Joint

STARS, HARM LCS, Peacekeeper RG, F-15 TEWS ALQ 135, US/NATO E-3
ESMS, Civil Reserve Air Fleet Aeromed Segment and MILSTAR.
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(U) FT 1991 Planned Program:
- (U) Tests funded under single PE, 0605712, not individual PEa of

the weapon systems.
- (U) 64 IOT&Es currently planned.

- (U) Conducted by: HQ AFOTEC 19; Major Commands 45.

- (U) Major on-going tests: E-3 enhancements (start & finish),
Interactive Defense Avionics Systems (complete), Joint STARS,
HARM LCS, SRAM I, Peacekeeper RG, F-15 TEWS, and JTIDS.

(U) Program to Completion:
- (U) IOT&E is a continuing program.
- (U) PMD Directed: As weapon system progresses through R&D and

Prior to Milestone IIIB & DAB Decision.
- (U) Conceivably all systems in R&D will eventually under go an

IOT&E.
- (U) This effort will continue as long as there is direction to

perform independent operational testing on Major Weapon Systems
acquisitions.

D. (U) WORK PERFORMED BY: This program element is mavaged by the Air Force
Operational Test and Evaluation Center (AFOTEC). Test teams are
established and managed by HQ AFOTEC for "Conducted" tests, and by
other Major Commands for *Monitored* tests, at various locations around

the world.

E. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort
within the Air Force of DOD.

F. (U) OTHER APPROPRIATION FUNDS ($ In Thousands): Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605807F Budget Activity: 6 - Defense-

PE Title: Test and Evaluation Support wide Mission Support

A. (U) RESOURCES ($ in thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number & Title Actual Estimate Estimate Complete Program
06RB Arnold Engineering & Development Center (AEDC)

143,855 141,583 155,642 Continuing TBD
06ZA 3246th TW (3246 TW) 53,460 51,512 52,862 Continuing TBD
06YA Air Force Flight Test Center (AFFTC)

60,910 59,165 64,352 Continuing TBD
06UC 4950th Test Wing (4950 TW)

42,880 42,092 45,782 Continuing TBD
Total 301,105 294,352 318,639 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Test and Evaluation Support program
provides resources to operate the above Air Forge test activities which
are included in the Department of Defense (DOD) Major Range and Test
Facility Base (MRTFB). The MRTFB is a national asset which is operated
and maintained primarily for DOD test and evaluation missions, but is
also available to other users (other government agencies, commercial
industry, and foreign customers) having requirements for its unique
capabilities. Test facilities funded within this program include wind
tunnels, rocket and jet engine test cells, space chambers, armament
ranges, climatic test facilities, avionics test facilities, dry lakebed
landing sites, and instrumented ranges.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 06RB, Arnold Engineering and Development Center (AEDC):
AEDC, located at Arnold AFB, TN, provides ground environmental test
support for Air Force aeronautical, missile and space programs as
well as other DOD agencies, government agencies and industry
programs. The center operates test facilities comprised of wind
tunnels, altitude rocket and turbine engine cells, arc heaters,
aeroballistic ranges, space chambers plus administrative and
technical suppoqrt facilities.

(U) FY 1989 Accomplishments:
- (U) Major test efforts supported Peacekeeper, SICBM, Inertial

Upper Stage (IUS), Boost Surveillance Tracking System ,
Space Surveillance Tracking System (SSTS), Intelsat VI,
NASP, Short Range Attack .lissile II (SRAM II), F-16. F-15,
B-1B, Minuteman, Joint Cruise Missile, SDI, and the ATF.

- (U) Turbine engine programs included FI00 & FIIO Improved
Performance Engine (IPE) and Component Improvement Programs
(CIP), and Expendable Turbine Engine Concept (ETEC).

- (U) Continued support to flight dynamics, aeropropulsion, space
systems, store separations and munition programs.
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Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

- (D) The Aeropropulsion Sfatems Teat Facility (ASTF) began
competitive testing of the two prototype ATF engines.

- (U) Design of the J-6 Large Rocket Teat Facility continued.

(U) FY 1990 Planned Program:
- (U) AEDC will continue the development of DOD weapons systems

and technologies including Peacekeeper, ATF, SSTS, SRAM II,
Seek Eagle, Minuteman, SICBM, plume phenomenon
investigations, SDI, HASP, and classified programs.

- (U) Emphasis on turbine engine testing will involve the FI00 &
Fi0 IPE/CIP, ATF prototype engines and the AFWAL STEC.

- (U) Continued support in the areas of flight dynamics,
aerospace propulsion, ordinance technology, and space.

(U) FY 1991 Planned Program:
- (U) Program support includes Peacekeeper, Minuteman, SICIM,

F-15E, HASP, ATF, FI00, FiI0, numerous classified programs
and other DOD service/Government Agencies.

- (U) Technology efforts include IR signature, flight dynamics,
facility technology and foreign technology efforts.

- (U) Development of freejet propulsion testing capabilities and
construction of J-6 will continue.

- (U) Hypersonic test facility planning and development efforts
will continue.

(U) WORK PERFORMED BY: Primary contractors performing test support include
SVERDRUP Technologies, Inc., Schneider Services, Inc. and Calspan Field
Services, Inc.

(U) RELATED ACTIVITIES: The test organizations provide test and evaluation
support to Air Force programs and those of other Services and
government agencies. Depot Maintenance Funds to support Air Force
Systems Command test and evaluation aircraft Is contained in PE
0605863F, RDT&E Aircraft Support. Technical capability Improvement and
modernization tasks are funded in PE 0604755F, Improved Capability for
DT&R. Base operating support funding for Arnold Air Force Base (AFB),
TN, Eglin AFB, FL, and Edwards An, CA, are funded in PE 0605894F, Real
Property Maintenance RDT&E, and PE 0605896F, Base Operations (RDT&E).
T&E Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instruuentation Development. There Is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) OTHER APPROPRIATION FUNDSs Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEIENTS: Not Applicable.

2. (U) Project: 06ZA, 3246th TV (3246 TV): The 3246 TV is located at
Eglin AFB, FL, and is responsible for Air Force nonnuclear armament
development. The Wing accomplishes technology research,
engineering development, test, evaluation, and initial acquisition
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Program Element: 0605807F Budget Activity: 6 - Defense-
P1 Title: Tart and Evaluation Support wide Mission Support

of USAF nonnuclear munitions. The 3246 TV, as the USAF focal point for
munitions integration into aeronautical systems; conducts and supports USAF
weapons effectiveness testing, electronic combat testing, and aeronautical
systems testing.

(U) FY 1989 Accomplishments:
- (U) Completed testing of the FMU-124A/B Fuse, Base Recovery

Vehicle (BRV), the GPU-5A Gun Pod/F-16 integration, Aircrew
Eye and Respiratory Protection (ACRP) System on the KC-135,
C-130, and F-16.

- (U) Completed 11 AMRAAM launches plus two AMRAAM jetison tests.
- (U) Completed 63 F-16 and 158 F-IS Seek Eagle missions,

completing certification of 14 F-15 configurations.

(U) FY 1990 Planned Program:
- (U) The range operations contract will be increased in scope to

support new capabilities in PRIMES and two threat radar
simulators for validation testing of electronic combat
systems.

- (U) Testing of major system including AMRAAM, B-I, MC-130
Combat Talon and SEEK EAGLE on the F-15E F-ill, and F-16
will continue.

- (U) Additional test programs supported will include HAVE QUICK,
AG-130, and GBU-15/BLU-109.

(U) FY 1991 Planned Program:
- (U) The range operations contract will be increased to support

two new threat radar simulators and the GWEF.
- (U) Support for, ANRAAM, DAACM and major electronic combat

systems will continue.
- (U) Support of initial ATF testing will begin.

(U) WORK PERFORMED BY: Primary contractor performing test support is RCA
Services.

(U) RELATED ACTIVITIES: The test organizations provide test and evaluation
support to Air Force programs and those of other Services and
government agencies. Depot Maintenance Funds to support Air Force
Systems Coeuand test and evaluation aircraft is contained in PE
0605863F, RDT&E Aircraft Support. Technical capability improvement and
modernization tasks are funded in PE 0604755F, Improved Capability for
DT&E. Base operating support funding for Arnold Air Force Base (AFB),
TN, Eglin AFB, FL, and Edwards AFB, CA, are funded in PE 0605894F, Real
Property Maintenance RDT&E, and PRE 0605896F, Base Operations (RDT&E).
T&E Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instrumentation Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREMENTS: Not Applicable.
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Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

3. (U) Project: 06YA. Air Force Flight Teast Center (AFFTC): The AFFTC,
located at Edwards AFB, conducts and supports development and
operational test and evaluation of aircraft and aircraft systems,
aerospace research vehicles, unmanned miniature vehicles, cruise
missiles, parachute delivery/recovery systems, and cargo handling
systems. Recovery support and engineering evaluation is provided
to the Space Shuttle program and other transatmospheric vehicles.
AFFTC operates two instrumented ranges: the Edwards Flight Test
Range and the Utah Test and Training Range (funded in PE 78019? by
the O&M appropriation). Additionally, AFFTC operates the USAF Test
Pilot School.

(U) FY 1989 Accomplishments:
- (U) Testing of B-IlB, F-16, F-15, F-15E, cruise missile

evaluation, MC-130H, X-29, and AFTI-16 continued.
- (U) B-2 first flight completed and initial testing began.
- (U) Classified program testing increases significantly.
- (U) The F-ill Avionics Modernization Program (AMP) starts.
- (U) Shuttle landings build to six per year.
- (U) Operational testing of cruise missiles continues.
- (U) B-2, C-17, Peace Pearl, YA-7 and ATF test preparation

continues.
- (U) The emergence of avionics intensive weapon systems entering

the development testing cycle presents new challenges to
both ground and flight test capabilities.

- (U) B-IB Electronic Varfare testing begins in the production

anechoic chamber.

(U) FTY 1990 Planned Program:
- (U) Testing of B-1B, B-2, F-16, F-15, F-15E, cruise missiles,

A-7, F-1ID, MC-I3OH, X-29, AFTI-16, and F-15 STOL will
continue.

- (U) Classified program testing will increase significantly.
- (U) Preparations for the C-17, NASP, ATF, and DIRS continue and

initial tests of Peace Pearl and Peace Marble III begin.
- (U) Space shuttle support continues.
- (U) Space shuttle landings build to ten per year.

(U) FY 1991 Planned Program:
- (U) Testing of B-1B, 1-2, MC-130H, F-15, F-153, F-16,

AFTI/F-16, X-29A, ATF, Peace Pearl, DIRS, ATARS, UARS and
cruise missiles will continue.

- (U) C-17 testing will begin and RASP preparation continues.
- (U) Classified program testing will continue at a high level.
- (U) Preparations for testing avionic intensive weapon systems

in both ground test facilities and flight will continue.

(U) WORK PERFORMD BY: Primary contractor performing test support is
Computer Science Corporation (CSC).

(U) RELATED ACTIVITIES: The test organizations provide test and evaluation
support to Air Force programs and those of other Services and Program
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Element: 0605807F Budget Activity: 6 - Defense-
P1 Title: Test and Evaluation Support wide Mission Support

government agencies. Depot Maintenance Funds to support Air Force
grateius Command test and evaluation aircraft is contained In PE
0605863F, RDT&E Aircraft Support. Technical capability improvement and
modernization tasks are funded in PE 0604755F, Improved Capability for
DT&I. Base operating support funding for Arnold Air Force Base (AFn),
TN, Eglin AFB, FL, and Edwards AFB, CA, are funded in PE 0605894F, Real
Property Maintenance RDT&E, and FI 0605896F, Base Operations (RDT&E).
T&I Investments for some new tri-service common test capabilities are
funded in PE 0604940D, Test Instrumentation Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMNTS: Not Applicable.

4. (U) Project: 06UC, 4950th Test Wing (4950 TV): The 4950th Test Wing,
Aeronautical Systems Division, Wright-Patterson AFB, OH, performs
flight tests of aircraft and airborne systems, supports space
vehicle tracking for Air Force Systems Command's (AFSC) Space
Division, other DOD agencies, and the National Aeronautics and
Space Administration (NASA). The Wing operates AFSC's large
testbed aircraft and flight test aircraft modification facility.
Flight tests range from evaluations of electronic systems such as
radar, navigation, C3, etc., to aerodynamic and structural
evaluations of highly modified RDT&E aircraft. Staging out of US
and overseas bases, the Advanced Range Instrumentation Aircraft
(ARIA) fleet of eight aircraft provide telemetry support for the
NASA and DOD missile launches.

(U) FY 1989 Accompliabsents:
- (U) Continued ARIA and other flight test support for DOD & NASA

programs.
- (U) Continued support in fabrication/modification and flight

test to the Air Force Wright Aeronautical Laboratories and
other DOD and government organizations.

- (U) ARIA fleet supported a large backlog of space vehicle
launches as the Space Shuttle and expendable launch vehicle
flight operations ramp up from the 1988 level.

- (U) CAD/CAN capabilities were improved, replacing older,
obsolete equipment resulting in increased engineering
design throughput.

(U) FY 1990 Planned Program:
- (U) Continue ARIA flight te- support to DOD & NASA programs

including Trident, STS, UK Polaris, S.0, Peacekeeper,
MILSTAR, DM51 and the backlog of space launches.

- (U) Continue fabrication/modification and flight test support
to AFVAL, AFNTC, other DOD and government organizations.

- (U) Electronic Counter-Counter Measures Airborne Radar Test Bed
(ZCCN/ARTB), one Cruise Missile Mission Control Aircraft
( ICA) and one Sonobuoy Missile Instrumentation Location
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Program Element: 0605807F Budget Activity: 6 - Defense-
PE Title: Test and Evaluation Support wide Mission Support

System (SMILS) aircraft are scheduled for initial
operational capability.

(U) FY 1991 Planned Program:
- (U) The FY91 workload will increase as additional support will

be provided by the ECCM/ARTB, CMMCA and SMILS.
- (U) CMMCA will become fully operational with delivery of the

second aircraft.

(U) WORK PERFORMED BY: Primary contractor performing test support is E-
Systems.

(U) RELATED ACTIVITIES: The test organizations provide test and evaluation
support to Air Force programs and those of other Services and
government agencies. Depot Maintenance Funds to support Air Force
Systems Command test and evaluation aircraft is contained in PE
0605863F, RDT&E Aircraft Support. Technical capability improvement and
modernization tasks are funded in PE 0604755F, Improved Capability for
DT&E. Base operating support funding for Arnold Air Force Base (AFB),
TN, Eglin AFB, FL, and Edwards AFB, C4, are funded in PE 0605894F, Real
Property Maintenance RDT&E, and PE 0605896F, Base Operations (RDT&E).
T&E Investments for some new tr-service common test capabilities are
funded in PE 0604940D, Test Instrumentation Development. There is no
unnecessary duplication of effort within the Air Force or the
Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605808F Budget Activity: #6-

PE Title: Advanced Systems Engineering/Planning Defense Wide Mission Support

A. (U) RESOURCES ($ in Thousands)

Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
Advanced Systems Engineering/Planning

1705 _8 9,138 Cont TBD

Total 17,052 6,814 9,138 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is a modest investment to
evaluate alternative weapon system concepts and identify acquisition
strategies essential for effective planning of the Air Force's acquisi-
tion development programs. Its objective is to reduce risk by selecting
the best weapon system concepts to begin acquisition and which satisfy
future Air Force needs. First, analysts investigate the mission
requirements and environments specified by the Air Force Major Air
Commands to develop solution boundaries. Then, possible solution
concepts are drawn or generated from a variety of sources. Technologies
which significantly enhance warfare capabilities, which exploit adver-
sary weaknesses, or which reduce weapon system ownership costs are
evaluated for incorporation into system concepts. Finally, resident
analytical capabilities are used to evaluate system approaches and
configurations to determine limitations and development challenges.
Evaluations of alternative system concepts are provided to Air Force
Major Air Commands for developing statements of need. Due to
Congressional reductions, the scope of FY 1990 concept development is
restricted to immediate Air Force needs and mature technologies.
FY 1991 funding is essential to begin evaluation of alternatives for
tactical low-level flight training, and analysis of next generation
strategic requirements for intercontinental ballistic missile and cruise
missile systems.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

(U) Advanced Systems Engineering/Planning:

(U) FY 1989 Accomplishments:
- (U) Identified critical technologies and development schedule

for long-range, stand-off airfield attack weapons.
- (U) Evaluated alternative concepts to enhance accuracy of

conventional cruise missiles for strategic missions.
- (U) Analyzed utility of advanced air superiority missile

concepts in future battlefield and limited warfare
envirorments.

- (U) Applied artificial intelligence approaches to reduce the
number of operators of weapon systems.
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- (U) Developed advanced transport concepts to replace aging
C-130s while significantly increasing productivity and
survivability.

- (U) Assessed technology programs and concepts for next genera-
tion special operations aircraft to select best acquisition
strategy for reduced cost.

- (U) Defined concepts to assure space-based system availability
and extend on-orbit life at lower cost.

(U) FY 1990 Planned Program:
- (U) Define anti-intercept comnunication concepts to increase

aircraft and ground station survivability in war zones.
- (U) Develop concepts for handling information such as target

detection, weapons assignment, and weapons effects for
restriking surviving targets in highly fluid tactical
situations.

- (U) Refine concepts for the next generation intra-theater
airlifter to support the Army.

- (U) Propose solutions to problems related to sustaining aircraft
operating for extended durations in locations dispersed from
main operating bases.

(U) FY 1991 Planned Program:
- (U) Identify affordable candidate solutions to modernize low-

level flight training systems.
- (U) Analyze system requirements and define technology require-

ments for the next generation intercontinental ballistic
missile (ICBM).

- (U) Generate high altitude conventional cruise missile concepts
utilizing emerging technology propulsion systems.

- (U) Perform pre-acquisition and technology transition planning
for new maintenance training system concepts.

- (U) Evaluate concepts to achieve assured communications in
nuclear disturbed propagation environments.

- (U) Develop methods to improve interchange of planning data in
the Allied Tactical Operations Center.

(U) Work Performed By: Technical analysis to evaluate concepts is
primarily provided by two contractors: the Aerospace Corpora-

tion, El Segundo, CA; and the MITRE Corporation, Bedford, MA.
Concept development is performed by numerous system contractors
and analytical service companies.

(U) Related Activities:
- (U) Projects funded by this program element evaluate integrating

emerging technology into candidate systems.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable.

(U) International Cooperative Assessments: Not Applicable.
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F! 1991 IV= E SCIPIVE SjMM.W

Program Element: 0605809F Budget Activity: 6
PE Title: Dynamic Coherent Measurement System (DYOMS) Defense Wide

Mission Suport
A. (U) aiRsmcS ($ in Thousands)
Proiect
Nuber & F1989 FY1990 FY1991 7b Total
Title Actual Estimate Estimate omplete Progran

4514 DYCCI. 9,053 4,968 3,369 65,141 90,000

Tbtal 9,053 4,968 3,369 65,141 90,000

B. (U) mIEF wESCRITI OF E ewr:
This facility is required to measure the "combat" radar cross section
(RCS) of low observable (IO) airborne platforms. This test facility
will support the increasing interest in aplying low observables
technology to aircraft and missile systems. LO technology
applications include both special access and traditional design
systems. Aditionally, this facility is required for acceptance
testing of new 1D system and recurring maintenance of the LO
capability of operational assets after deployment. This system must
be fully capable of diagnostic support in order to locate the
specific cause of a signature deviation. Government evaluation and
acceptance of LO systems mist be based upon the results of realistic
testing in their operational combat configuration, e.g. gear up,
control surfaces in use, no pylon, etc., in the far field. When
operational in FY1995, the DY6 W measurement facility will be
capable of meeting this requirement for supporting the various new
generations of I0 airborne platform on a day-to-day basis.

C. (U) JUSTIFICATION KOR PRQM LESS 7MN 10.0 MILLIRN IN FY1991:

(U) 4514 DYNAMIC CHIT ?.EA R SYSI : (Sane as section B.)

(U) FY 1989 Accomolishments:
- Environmental Impact Statement begun
- Facility modification plans developed
- hardware specifications identified

(U) F! 1990 Planned Proarm:
- Long lead hardware purchased, facility modifications begun

(U) FY 1991 Planned Program:
- Continue facility modification, begin hardware installation

(U) Work Performed Bv:
Air Force Systems Command, Electronic Systems Division, Hanscom AFS,
HA. Prime contractor is mw Special Projects, Las Vegas, Nevada.

(U) Related Activities: The need for DYCOW has been included in the DoD
RCS Measurement Improvements Roadmap. There is no unnecessary
duplication of this measurement capability within Air Force or DCD.

(U) Other Aoropriation Funds; None

(U) International Cooperative AMreements: None 00753
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

A. (U) RESOURCES 0$ in Thousands)

Project FY 1989 FY 1990 FY 1991 To Total
Number Title Actual Estimate Estimate Complete Program

2111 3246th Test Wing 8,994 9,949 10,371 Continuing TBD
2112 Air Force Flight Test Center

25,403 30,100 34,679 Continuing TBD
2114 4950th Test Wing 19,749 14,200 16,743 Continuing TBD
Total 54,146 54,249 61,793 Continuing TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: The RDT&E aircraft support program
provides resources for maintaining Air Force Systems Command assigned
test and test support coded aircraft which are included as a portion of
the Department of Defense Major Range and Test Facility Base. Funds
pay for depot level type maintenance such as: Programmed Depot
Maintenance (PDM), the calendar-based cyclic scheduling of aircraft
into depots for update/inspection; modifications and Time Compliance
Technical Orders (TCTO); engine overhauls; exchangeables (recoverable
components, such as fuel pumps and electric motors, returned to the
depots for repairs); depot provided area assistance; and assorted
equipment support that requires reimbursement. This program supports
201 RDT&E aircraft of 24 different types. Most of these aircraft are
unique (pre-production, one-of-a-kind, etc.), and are highly modified
and uniquely instrumented.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Project: 2111. 3246th Test Wing (3246 TW): The 3246 TW, Eglin AFB,
FL, is the prime USAF organization responsible for nonnuclear
munitions armament development. The Wing accomplishes RDT&E and
initial acquisition of USAF nonnuclear munitions; is the USAF focal
point for munitions integration in aeronautical systems; and
conducts USAF weapons effecLiveness testing and electromagnetic
warfare testing. The 3246 TW currently has the following types and
quantities of test/test support aircraft assigned: A-10A(2); NC-
130A(1); F-4D(5); F-4E(3); F-15A(2); F-15B(l); F-15C(M); F-15D(1);
F-15E(2); F-16A(7); F-16C(2); F-IIIE(2); UH-IN(2); and T-38A(5).
Total aircraft assigned: 36.

(U) FY 1989 Accomplishments:
- (U) PDM on one F-4D, one F-15A and one F-Ill were accomplished.
- (U) Two UH-INs had an Analytical Condition Evaluation

accomplished.
- (U) TCTOs were accomplished on one F-4D.
- (U) The Wing flew 6,816.7 hours which generated corresponding

engine overhaul and exchangeable requirements.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

(U) FY 1990 Planned Program:
- (U) PDM vil be done on one F-1i1E and one F-15C.
- (U) The 3246 TW is projecting to fly 7,143 hours, which will

generate corresponding exchangeable/engine overhaul
requirements.

- (U) A backlog of $2.5M exists to adequately maintain the Wing's

test support fleet.

(U) FY 1991 Planned Program:
- (U) PDM will be done on one C-130A, three F-4Ds, one F-I1iE and

two F-4Es.
- (U) TCTOs on 4 F-4Ds, 5 F-16s, 2 T-38s, I NC-130A, I UH-IN and 2

A-10s, 2 F-15As, 6 T-38As, and 2 F-IllEs.
- (U) The 3246 TW is projecting 7,053 flying hours, which will

generate corresponding exchangeable and engine overhaul
requirements.

- (U) A backlog of $4.OM exists to adequately maintain the Wing's
test support fleet.

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organically (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCa
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCs. Contractually, work is performed
by McDonnell Douglas Corp., Tulsa, OK; Boeing Militery Airplane
Company, Wichita, KS; Lockheed, Marietta, GA; PEMCO, Birmingham,
AL; and Vought Corp., Dallas, TX.

(U) RELATED ACTIVITIES: Operations of the aircraft supported by
this program is in Test and Evaluation Support, PE0605807F.
There is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

2. (U) Project: 2112, Air Force Flight Test Center (AFFTC): The Air Force
Flight Test Center (AFFTC), Edwards AFB, CA, conducts and supports
tests of aircraft and aircraft systems, aerospace research vehicles,
remotely piloted vehicles, cruise missiles and parachute delivery/
recovery systems. Support for the Air Force Flight Test Center
(AFFTC) aircraft located at the 6514th Test Squadron at Hill AFB,
UT, is also funded within project 2112. The AFFTC currently has the
following types and quantity of test/test support aircraft assigned:
A-7D/F(II), NA-37B(3), B-1(2), B-2(l), B-52G(2), 3-52H(2), FB-1iiA
(1), DC-130A(l), C-130B(2), C-130H(7), F-4C(6), RF-4C(5), F-4D(3),
F-4E(10), F-15A(3), F-15B(2), F-15D(4), F-15E(2), F-16A(5),
F-16B(7), F-16C(4), F-16D(2), F-li1A(l); F-IIID(3); F-I11E(1),
H-IH(4), UH-IN(3), H-3E(3), CH-53A(2), T-38A(22), UV-18B(1),
U-26A(l) and U-6(I). Total aircraft assigned: 127.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

(U) FY 1989 Accomplishments:
- (U) PDMs were done on one RF-4C and one F-1I1D.
- (U) TCTOs/MODs were accomplished on 6 T-38s, 5 H-Is, 2 F-4Es, 4

C-1309.
- (U) Analytical Condition Evaluation (ACE) on four HH-lHs were

completed.
- (U) One T-38 and three H-is were painted.
- (U) AFFTC flew 24,989.8 flying hours which generated

corresponding engine overhaul and exchangeable requirements.

(U) FY 1990 Planned Program:
- (U) PDMs for I NC-130H, and 1 NRF-4Cs are scheduled.
- (U) One HH-IH is scheduled for On-Condition Maintenance.
- (U) Seven H-Is and two CH-53As are scheduled for ACE.
- (U) PDMs for Have Phoenix is funded at $4.2M.
- (U) AFFTC is projecting 30,663 flying hours which will generate

corresponding exchangeable and engine overall requirements.
- (U) A backlog of $9.2M exists to adequately maintain the AFFTC

test support fleet.

(U) FY 1991 Planned Program:
- (U) PDMs on 3 NF-4Cs, I F-4D, 2 RF-4C, 4 F-4Es, 2 F-15s, I

C-130B, 1 HC-130H, 1 NRF-4C, I F-4E, and I F-1ID.
- (U) Seven H-Is and two CH-53As will have ACEs.
- (U) TCTOs on 2 A-7s, 4 F-15s, 13 F-16s, 3 C-130s, 2 HH-1H, 2

A-37s, 5 F-4Cs, 4 F-4Es, I RF-4C, I F-IIIE, and 10 T-38s.
- (U) PDMs for Have Phoenix is funded at $4.6M.
- (U) AFFTC is projecting 29,112 flying hours which will generate

corresponding exchangeable/engine.
- (U) A backlog of $19.2M exists to adequately maintain the AFFTC

test support fleet.

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organically (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCs
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCs. Contractually, work is being
performed by McDonnell Douglas Corp., Tulsa, OK; Boeing Military
Airplane Company, Wichita, KS; Lockheed, Marietta, GA; PEMCO,
Birmingham, AL; and Vought Corp., Dallas, TX.

(U) RELATED ACTIVITIES: Operations of the aircraft supported by
this program is in Test and Evaluation Support, PE0605807F.
There Is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

3. (U) Project: 2114. 4950th Test Wing: The 4950th Test Wing,
Aeronautical Systems Division, Wright-Patterson AFB, OH, performs
flight tests of aircraft and airborne systems, supports space
vehicle tracking for the Space Division and other DOD and National
Aeronautics and Space Administration organizations. The 4950th Test
Wing currently has 36 test support aircraft assigned: C-18A(2); C-
18B(1); EC-18B(4); C-135A(9); C-135E(7); C-141A(4); T-37B(I); T-
39A(2); and T-39B(6). Total assigned: 36. Aeronautical Systems
Division, Wright-Patterson An, OH, is responsible for aircraft
leased to contractors, loaned to other Government agencies, or
furnished to contractors under Government Furnished Property (GFP)
clauses. The Air Force programs and pays for support of these
aircraft through the 4950th Test Wing account. Based on current and
projected FY 1989/90/91 contracts and agreements, AFSC is
responsible for costs associated with one NC-131H, one NF-1ilA, and
one NT-33A. Cost for these aircraft are included in the 4950 Test
Wing Project.

(U) FY 1989 Accomplishments:
- (U) One C-iS, four C-135s, and two C-141 received PDM.
- (U) Corrosion/Life Extension Mod was accomplished on two T-39s.
- (U) The 4950th Test Wing flew 7,591.4 flying hours which

generated corresponding engine overhaul and exchangeable
requirements.

- (U) TCTOs on four C-141s and two C-iSs were accomplished.

(U) FY 1990 Planned Program:
- (U) PDM will be done on one C-IS.
- (U) Corrosion & Life Extension Mod will be done on two T-39.
- (U) Special inspections must be accomplished on one NC-131 and

one NT-33A.
- (U) 4950th is projecting 8,552 flying hours, which generate

corresponding engine and exchangeable overhaul requirements.
- (U) A Backlog of $3.3M exists to adequately maintain the 4950TW

test support fleet.

(U) FT 1991 Planned Program:
- (U) PDM are scheduled on three C-18s, one C-i41 and seven

C-135s.
- (U) TCTOs are scheduled on two C-141s, five C-135s, and three C-

14Is.
- (U) 4950th is projecting 8,740 flying hours which will generate

corresponding exchangeable and engine overhaul requirements.
- (U) A backlog of $6.9M exists to adequately maintain the 4950TW

test support fleet.

(U) WORK PERFORMED BY: Depot level maintenance is performed either
organically (by the Air Force Logistics Command (AFLC) Air
Logistics Centers (ALCs)) or contractually (with the ALCs
negotiating/administering the contract). Organically, work is
performed at five AFLC ALCs. Contractually, work is being
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Program Element: 0605863F Budget Activity: 6-Defense-
PE Title: RDT&E Aircraft Support wide Mission Support

performed by McDonnell Douglas Corp., Tulsa, OK; Boeing Military
Airplane Company, Wichita, KS; Lockheed, Marietta, GA; PENCO,
Birmingham, AL; E-Systems, Greenville, TX; and Vought Corp.,
Dallas, TX.

(U) RELATED ACTIVITIES: Operations 6f the aircraft supported by
this program is in Test and Evaluation Support, PE0605807F.
There is no unnecessary duplication of effort within the Air
Force or Department of Defense.

(U) OTHER APPROPRIATION FUNDS: Not Applicable.

(U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMIARY

Program Element: #0605894 Budget Activity: 6-Defense-Wide
Title: Real Property Maintenance Mission SuRvort

Activity (RPMA)

A. (U) RESOURCES ($ in Thousands)
Proiect

Number & FY 1989 FY 1990 FT 1991 To Total
Title Actual Esimt Estimate Complete Proara

8941 Operation of Utilities
14,296 15,564 17,272 Cont TBD

8942 Maintenance and Repair of Real Property
46,987 43,905 49,086 Cont TBD

8943 Minor Construction
3,062 3,184 3,311 Cont TBD

8944 Other Support 18225 18.891 22,714 n T
Total 82,640 81,544 92,383 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element provides
essential RPM operations at three Air Force Systems Command major
range and test bases - Eglin AF FL; Edwards AFB CA; Arnold AFB TN.
The account funds essential "open the doors" cost of day-to-day
support so that the complex and sophisticated test mission of these
organizations can be accomplished. The account finances utility
operations; maintenance, repair, and minor construction of
facilities; environmental compliance projects; and other civil
engineering services. Past funds have not been sufficient to
maintain facilities and has resulted in facilities deteriorating to
the point that major contract repairs are required. In addition, the
reduction in the FY 90 program comes at a time in which a substantial
sum is required to correct environmental compliance problems. FY 91
funding reflects real growth required to preserve these aging
national assets (replacement value - $7 billion), and correct
environmental compliance problems.

C. (U) PROGRAN ACCOMPLISHMENTS AND PLANS:

1. (U) Prolect 8941. Operation of Utilities: This is a "must pay"
account which provides support for both purchased and base
produced utilities at Edwards AFB and Eglin APB. The purchased
utilities include electricity, gas, water, and sewage
treatment. Our base-produced utilities consist of the operation
of utility plants, distribution systems, water/sewage treatment,
prime/back-up power, refrigeration/air conditioning, airfield
lighting, and fuel distribution system.

(U) FT 1989 Accomplishments:
- (U) This is a "must pay" which funds for both the purchased and

base produced utilities at Edwards AFB and Eglin AFB.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0605894F Budget Activity: 6-Defense-Wide
Title: Real Prooertv Maintenance Mission Sunort

Activity (RPMA)

(U) FY 1990 Planned ProxraM
- (U) Increase reflects a rise in purchased utility costs in

excess of normal inflation and the activation of two high
electrical use major test facilities.

(U) F! 1991 Planned Program:
- (U) Program will continue to increase with activation of three

high electrical use major test facilities.
- (U) Program vili atl4o increase due to Edwards APB tying into

the city water system.

(U) Work Performed By:
- (U) In-house work force and various utility companies.

(U) Related Activities:
- (U) Program Element #0605807F, Test and Evaluation, provides

the mission funds for utilities at Arnold AFB TR due to the
fact that mission support consumes almost all utility
efforts.

- (U) There is no duplicaton of effort within the Air Force or
the Department of Defense.

(U) Other Aoorooriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

2. (U) Prolect 8942, Maintenance and Repair of Real Prooertv: This
project funds the maintenance and repair (M&R) of basic
infrastructure and complex test facilities to slow
deterioration; ensure preservation of Air Force facility
investment; and accomplish environmental compliance requirements.

(U) F! 1989 Accomplishments:
- (U) Minimal dollar availabiitty compounded by extensive tornado

damage at Eglin AFB r,:-ted in inadequate M&R of RDT&E
infrastructure/facilit' - -ad a growth in the NO backlog
to $69 million.

(U) FY 1990 Planned Program:
- (U) Congressional reduction of $13M significantly constrains

bases ability to comply with federal, state, and local
environmental regulations/lavs and accomplish planned M&R
on facilities/infrastructure.

- (U) Backlog Is estimated to increase to *72 million.

(U) FY 1991 Planned Proaram:
- (U) Mission critical M&R requirements will be accomplished to

minimize degrading effects of prior years of under funding
and accelerating deterioration of physical plant.
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FY 1991 RDT&E DESCRIPTIVE SUMIARY

Program Element: 00605894 Budget Activity: 6-Defense-Wide
Title: Real Propertv Maintenance Mission Suvort

Activity (RPMA)

- (U) Increased funding will support the findings of
environmental audits that identified environmental
compliance problems (such as replacement of underground

storage tanks, meeting air/water quality criteria, removal
of hazardous and solid waste and vastewater treatment)
which must be solved to forego possible fines and/or
civil/criminal liabilities.

(U) Work Performed By:
- (U) In-house work force and various contractors.

(U) Related Activities:
- (U) PE 0605807F, Test and Evaluation, provides the mission

funds for civilian personnel at Arnbld AFB, TN since
mission support consumes almost all personnel efforts.

- (U) There is no duplication of effort within the Air Force or
the Department of Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International CooveratIve Aereements: Not Applicable

3. (U) Project 8943. Minor Construction (MC): This project adapts
facilities to current mission needs/standards through additions,
alterations, replacements, relocations, and new facilities. The
funded cost of each undertaking cannot exceed $200 thousand.

(U) FY 1989 Accomlishmenta:
- (U) Provided minimal MC support to RDT&E mission, leaving

inadequate and antiquated facilities to accomplish
research and testing.

(U) FY 1990 Planned Program:
- (U) Level of funding to satisfy minimum mission

requirements.

(U) FY 1991 Planned Program:
- (U) Continuing level of effort to satisfy minimum mission

requirements.

(U) Work Performed By:
- (U) In-house work force and various contractors.

(U) Related Activities:
- (U) PE 0605807F, Test and Evaluation, provides the mission

funds for civilian personnel at Arnold AFB, TN since
mission support consumes almost all personnel efforts.

- (U) There is no duplication of effort within the Air Force
or the Department of Defense.
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0 FY 1991 RDT&E DESCRIPTIVE SUMARY

Program Element: #0605894F Budget Activity: 6-Defense-Wide
Title: Real Pronertv Maintenance Mission Support

Activity (RPMA)

(U) Other ApDpropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable

4. (U) Project 8944. Other Support: Project provides resources for
Civil Engineering services such as custodial, fire protection,
refuse collection, entomology, leases, and environmental
compliance (excludes maintenance and repair).

(U) FT 1989 Accomplishments:
- (U) Provided essential "must pay" health and safety

services for bases to perform their mission.

(U) 7Y 1990 Planned Proaram:
- (U) Provides minimum services required to support bases'

missions.
- (U) Slight increase allows us to comply with stringent

environmental regulatory criteria; obtain hazardous
waste storage permits and surveys; dispose of hazardous
waste; pollution monitoring, and asbestos removal.

(U) FY 1991 Planned Program:
- (U) Continues minimum support services and additional

funding for environmental compliance requirements
- (U) resulting from new regulatory criteria in areas such as

hazardous waste storage, analyses and disposal, and
pollution monitoring.

(U) Work Performed By:
- (U) In-house work force and various contractors.

(U) Related Activities:
- (U) There is no duplication of effort within the Air Force

or the Department of Defense.

(U) Other ADroDriation Funds: Not Applicable.

(U) International Cooperative Agreements: Not Applicable.

UNCLASSIFIED
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0605896F Budget Activity: #6-Defense-
PE Title: Base Operation RDT&E Wide Mission Support

A. (U) RESOURCES ($ in Thousands)

ProJect FY 1989 FY 1990 FY 1991 To Total
Number & Actual Estimate Estimate Complete Program
Title

XXXI Base Operating Support
Total 63,880 62,037 61,722 Cont TBD

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element provides basic,
essential services of base operating support at three Air Force
Systems Command major range and test facility bases which are
national assets-Eglin AFB FL, Edwards AFB CA, and Arnold AFB TN.
The program funds bare minimum "open the doors" costs of day-to-day
support. The program finances pay of people which accounts for
approximately 60 percent of the total program, administrative
support, security and guard services, dormitories, billeting, food
services, transportation, and motor pools. Other functions supported
by this program element include comptroller, chaplain, personnel,
supply, documentation, publication, printing and family support
centers. Family support centers are responsible for providing
service members and their families assistance in coping with the
demands of Air Force life. A concerted effort is being made to
maintain these functions, however, the effects of inflation on
contracted services, coupled with having to absorb civilian pay
raises and Department of Labor wage increases, severely impact the
buying power for base operating support. This program element
enhances mission readiness, increases productivity, and improves
retention of the career member by maintaining basic quality-of-life
services.

c. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1989 Accowlisuents:
- (U) Provided normal, yet essential, base operating support (BOS)

for three AFSC bases, thus allowing various test missions to
be conducted.

- (U) Provided standard, Air Force accepted, quality-of-life
services to members of the armed forces stationed at these
three AFSC bases.

- (U) A family support center was activated at Eglin AFB FL.

2. (U) FY 1990 Planned Program:
- (U) Provides normal, yet essential, BOS functions for three AFSC

bases, thus allowing various test missions to be conducted.
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Program Element: #0605896F Budget Activity: #6-Defense-
PE Title: Base Orperation RDT&E Wide Mission Support

- (U) Reduction in funding will result in standard, Air Force
accepted quality-of-life services being reduced to members
of the Armed Forces stationed at these three AFSC bases.

- (U) As congressionally mandated, beginning FY 90, appropriated
funds must support specific Morale, Welfare and Recreation
activities.

3. (U) FY 1991 Planned Program:
- (U) No BOS functions or mission changes are planned. Budget

reductions coupled with the effect of inflation will result
in reduced manning levels and quality-of-life services--
impacting mission readiness, productivity, and retention of
highly skilled career members.

4. (U) Program to Completion:
- (U) Supports the minimum essential on-going base operations.
- (U) Continues quality-of-life services.

5. (U) Work Performed by: Primary contractors performing support in
this program included United Management Service, Inc., Toledo,
OH; JRW Enterprises, Portsmouth, VA; Better Service Company,
Norcross, GA; and Desert Office, Lancaster, CA.

6. (U) Related Activities:
- (U) PE #0605807F, Test and Evaluation, provide mission support

funds for three AFSC bases; Edwards, Eglin and Arnold.
- (U) PE #O605894F, Real Property Maintenance, provides civil

engineering activities to include facility projects for the
three AFSC R&D managed and supported bases.

- (U) There is no duplication of effort within the Air Force or
the Department of Defense.

7. (U) Other Appropriation Funds: Not applicable.

8. (U) International Cooperative Agreements: None.
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FT 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0701112F Budget Activity: *6-Defense-Wide
PE Title: Inventory Control Point Operations Mission Support

A. (U) RESOURCES ($ in Thousands):
Project
Number & FY 1989 FY 1990 Fy 1991 To Total
Title Actual Estimate Estimate Complete Program
3090 Embedded Computer Resources Support Improvement Program (ESIP)

4,399 4,621 4,881 Cont. TBD

B. (U) BRIEF DESCRIPTION OF LDIENT: This program funds research on advanced
development of capabilities to improve the support of embedded computer
systems in terms of mission responsiveness and productivity. The program
encompasses automation and standardization of support processes, advanced
integration support facility (AISF), readiness support, and support networks.
This program is essential in view of the significant increase in embedded
computer systems, including software, used in defense systems. To meet the
ever increasing threat environment and requirements for mission changes,
software support (maintenance and enhancements) needs have grown
proportionately. ESIP leverages developments in software technology to make
software support more responsive and efficient.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN FY 1991:

(U) Project 3090, Embedded Computer Resources Support Improvement Program.
See B above for description.

(U) Y2 AY89 Accomplishments:
- (U) Complete initial identification of tools and methods for

distributed modular Ada software.
- (U) Analyze adaptive reconfiguration technology reports.
- (U) Define multiple avionics processor monitor (KAPM) effort.
- (U) Award contract for fault tolerant Ada software efforts.
- (U) Demonstrate test bench for distributed Ada systems.
- (U) Award contract to identify tools to support Ada software.
- (U) Identify radar reprogrammability opportunities.
- (U) Define emergency reprogramming center (ERC) automated

management tracking effort.
- (U) Serve as consultant for Ada compiler and support facility

issues for 3-2, F-iS, F-Ill, and F-16 program offices.
- (U) Transition modular simulation software to ISFs.

(U) F 1990 Planned Program:
- (U) Evaluate radar rapid turnaround study for follow-on efforts.
- (U) Integrate commnication/navigation/identification database

into integrated electromagnetic system simulator (IESS), and
install link between AISF and lESS link.

- (U) Assess modular embedded computer systems (MECS) development
practices and tools for incorporation into AISF. Demonstrate
prototype tools.
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Program Element: #0701112F Budget Activity: #6-Defense-Wide
PE Title: Inventory Control Point Operations Mission Support

- (U) Complete Phase I of fault tolerant Ads software effort.
- (U) Initiate software instrumentation.
- (U) Start operational flight program (OFP) automated validation

(AUTOVAL) effort.
- (U) Award contract for ERC automation effort.
- (U) Transition realtime network, simulation set, low cost

cockpit displays for F-16 A/B to Ogden Air Logistics Center.
- (U) Initiate HAPH capability.
- (U) Start software documentation traces effort.
- (U) Demonstrate data link alternative with Warner Robins Air

Logistics Center for OFP distribution.

(U) FY 1991 Planned Program:
- (U) Initiate techniques for parallel processing and artificial

intelligence support.
- (U) Develop fault tolerant software techniques.
- (U) Develop distributed software support techniques.
- (U) Integrate results from MECS software study into AISF.
- (U) Complete phase I for OFP AUTOVAL effort. Demonstrate test

suite execution.
- (U) Award phase II of AUTOVAL for automated test case generation.
- (U) Complete phase I for KAPM capability.
- (U) Start technology development in high payoff areas from MECS

study.
- (U) Transition ERC automated management tracking system.
- (U) Integrate and evaluate software documentation tracing

program.

- (U) Initiate data reduction/analysis visualization effort.

(U) Work Performed By: In-house work is done by Wright Research and
Development Center, Wright-Patterson AFB, OH. The contractors are
ITT, Fort Wayne, IN; TRW, Dayton, OH; Hughes, Los Angeles, CA
area; ITT, Nutley, I'; The Analytical Sciences Corporation,
Reading, HA; Westinghouse, Baltimore, MD; SBE, Houston, TX;
Atlantic Research Corporation, Dayton, OH; and Draper Lab,
Cambridge, HA.

(U) Related Activities:
- (U) Program Element #0207133, F-16 Squadrons: AUTOVAL, MAPH,

and other miscellaneous work.
- (U) There is no unnecessary duplication of effort within the Air

Force or the Department of Defense.

(U) Other Appropriation Funds ($ in Thousands): Not applicable.

(U) International Cooperative Agreements: Not applicable.
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FY 1991 RDT&E IPrTVE SUMMARY

Program Element: #07220 Budget Activity: #6 Defense-Wide Mission Suport
PE Title: Depd Ma

A. (U) RELURCES (S in Tbousands)
Project Number
Nmiber & Title
3326 Precision Measurent & Calibration Equipment Development (RCM)

FY 89 FY 90 FY 91 To Total
953ua s 242 274t
953 2428 2740 Oont TBD

TOTAL 953 2428 2740 Conft TBD

B. (U) ' TON mET: Program develops, tests, & evaluates
measuratent standards & associated equipment for 175 base precision
measurmet equipment laboratories (RELs) world-wide. Within the
technology of modem weapons systems is research & development of
calibration standards to support placing aircraft, bombs, & missiles
on target as well as strategic defense initiatives.

C. (U) ROAM A0034PLI S AND PIANS:

(U) Project: 326 (M). Designed to develop, test, & evaluate
standards & associated equipment used in the measurement & calibration
of advance weapons system & support equipment to include such high
technology as lasers, microwave, milimeter wave, electro-optical, &
atoratic test equipment

(U) FY 1989 Agggplishments:
- (U) Develop electro-optical standards for laser-gulded weapons;

i.e. WAWIlIN and IR Maverick.
- (U) Develop improved field tarperature sensors for advanced jet

engine & establish more accurate voltage measueuts.

(U) Fy 1990 Planned Progra:
- (U) Continue with FY 89 work and develop transfer standards and

measurement techniques for operational weapons systems.
- (U) Develop standards of resistance, pressure, temperature,

microwave power, and magnetic fields for guidance, air data
comuncaticns, and radar systems measurement requirements.

(U) F! 1991 Planned Run=:
- (U) Oontinue and expand F! 89 & 90 work and establish a national

measurement capability in targeted areas which will transfer
capability, standards a measueent system to the LIAF and
respective field units.

(U) 1Rm QW"t o This a contimLing program.

(U) Work Perfonmd B: National Institute of Standards & Technology
(NIST) 60%, private industry 25%, universities/naprofit institutions
10%, and Air Fbrce Primary Standards Laboratory 5%.
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(U) Related Activities:
- (U) Work primarily accilished by NIST and Egineering Working

Groups of the Calibration coordination Group of the Joint
Technical Coordinating Group for Metrology and Calibration.

- (U) No unnecemsary duplication of effort within the LEAF or DOD.

(U) Other Appropriation Funds: Not Applicable.

(U) International QoZratiVe ArMW : Not Applicable.
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FY 1991 RDT&E DESCRIPTIVE SUMMARY

Program Element: #0708011F Project Number: 2865
PE Title: Industrial Preparedness Budget Activity: #6 - Defense-

Project Title: Manufacturina TechnoloMv Wide Mission Suinort

A. (U) RDT&E RESOURCES (S in Thousands):

FY 1989 FY 1990 FY 1991 To Total
Actual Estimate Estimate Complete Program

MANTECH 96,430 85,000 72,133 Cont. TBD.

B. (U) BRIEF DESCRIPTION OF MISSION REOUIREMENT AND SYSTEM CAPABILITIES:
MANTECH is the RDT&E part of a larger Air Force induistrial base
program that includes many activities that impact industrial
preparedness and productivity, key elements in force readiness,
modernization and sustainability. MANTECH is the only dedicated
manufacturing R&D done by the Air Force. MANTECH projects generate

advanced manufacturing techniques, methods, processes, and equipment
that make it possible to transition advanced product designs into
producible, high quality, cost-efficient weapon systems and

components. MANTECH is critical to maintaining a strong defense
industrial base and solving manufacturing challenges that influence
domestic manufacturing competitiveness.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomxlishments
- Continued program to establish manufacturing methods for

composite fuselage components that will reduce fabrication
costs by 50%.

- Continued exploration of better ways to make advanced materials
to produce critical engine parts and advanced manufacturing
methods for engine components using advanced materials and

design concepts.
- Continued work on improved fabrication and inspection of very

high speed integrated circuit printed wiring boards.
- Continued work on producibility of electronic subsystems,

flexible microelectronics manufacturing systems, and advanced
radar modules.

- Continued work on a flexible repair center concept that will
reduce engine case repair time and initiate work on providing
computerized reprocurement data in support of Computer Aided
Acquisition and Logistics Support Program.

- Continued taking advantage of new computer manufacturing
techniques and processes to reduce production lead time,
non-touch and touch labor, in process inventories and

manufacturing floor space requirements.
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Program Element: #07080U1 Project Number: 2865
PE Title: Industrial Prevaredness Budget Activity: #6 - Defense-Wide

- Tailored latest metal cutting, cutting tools, machining data and
systems technology to meet manufacturing subcontractors needs.

- Expanded efforts to revitalize machine tool industry.
- Focused on producibility and yield increases of new electronic

systems using focal plane arrays, radiation hardened chips,

peripheral circuits for memories and solar cells.
- Continued work on developing cost-effective manufacturing

of complex shaped thermoplastics, rugate filters, and
intelligent machining work stations.

- Continued support of the National Center for Manufacturing

Sciences (NCKS).
- Initiated a program to scale up advanced propellant binder

materials.

(U) FY 1990 Planned Program:
- Initiate activities to significantly reduce the cost of

manufacturing conventional composite structures.
- Initiate programs to establish a viable industrial base to

produce high temperature materials.
- Continue work on advanced manufacturing processes and

fabrication techniques for propulsion components.
- Complete work on fabrication and inspection of very high speed

integrated circuit printed wiring boards.
- Continue work on producibility of electronic subsystems,

flexible microelectronics manufacturing systems, and advanced

radar modules.
- Initiate activities to establish laser repair techniques for

AFIC.
- Continue work on information management and integration

technologies to reduce lead time and non-touch labor costs.
- Focus on producibility and yield increases of new electronic

systems using focal plane arrays, radiation hardened chips,
peripheral circuits for memories, and solar cells.

- Continue long range manufacturing science programs in

composites, carbon/carbon materials and three dimensional
modeling for castings.

- Continue support to machine tool industry and the National
Center for Manufacturing Sciences.

(U) FY 1991 Planned Program
- Complete initial efforts on establishing techniques for

thermoplastic composite airframe structures.
- Continue structural materials initiative for airframe manufacture.
- Continue efforts on materials and fabrication techniques for

critical engine components.
- Complete activity focused on composite manufacture for small

engines.
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Program Element: #0708011 Budget Number: 28il
PE Title: Industrial Prevaredness Budget Activity: #6 - Defense-Wide

- Continue efforts on producibility of electronic subsystems,
flexible microelectronics systems, and advanced radar modules.

- Complete work on establishing a flexible repair center for engine
cases and continue efforts on laser repair techniques.

- Initiate composite repair processks for ALC insertion.
- Complete activities focused on information integration applied to

airframe assembly.
- Continue work on information management and integration

technologies to reduce lead time and non-touch labor costs.
- Continue efforts to revitalize the domestic machine tool industry.
- Complete efforts on manufacturing techniques for focal plane

arrays and solar cells.
- Complete efforts on assembly techniques for tactical missile

sensors.
- Complete science base activities in composites and rugate

filters.
- Continue long-range manufacturing science programs in electronic

packaging, carbon materials and three-dimensional modeling for
castings.

(U) Program to Co2Mletion: This is a continuing program.

D. (U) WORK PERFORMED BY: MANTECH is executed by the Wright Research &
Development Center, Wright-Patterson AFB, OH., Manufacturing
Technology Directorate. Actual work, however, is competitively
contracted for vith private industry or universities. The top five
contractors are General Electric Company, Evendale, OR; United
Technologies Corporation, West Palm Beach, FL; Northrop Corp,
Havthorne, CA; NCHS, Ann Arbor, MI; and Texas Instruments, Dallas,
TX.

E. (U) COMPARISON WITH 1990/91 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: None.
2. SCHEDULE CHANGES: None.
3. .QT HANGES : None.

F. (U) PROGRAh DOCUMENTATION:

- DOD Instruction 4200.15, Manufacturing Technology, 5/85
- Defense Guidance, 12/85.

00771 0
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Program Element: 00708011F Budget Number: 2865
PE Title: Industrial Preparedness Budget Activity: #6 - Defense-Wide

G. (U) RELATED ACTIVITIES:

- The Army, Navy and Defense Logistics Agency have PE 0708011
MANTECH programs that are coordinated with this program.

- Other government agencies like NASA, the Defense Advanced

Research Projects Agency, the Strategic Defense Initiative, and

the National Institute of Standards & Technology (NIST) pursue
manufacturing technology development.

- Individual weapon system program managers do manufacturing
research specifically related to their weapon systems.

- Manufacturing technology efforts are coordinated through the DOD
MANTECH Advisory Group that includes industry representatives.

- The Manufacturing Technology Directorate at Wright-Patterson AFB
is the Air Force's single focal point for all manufacturing

technology activity.
- The Air Force does other industrial preparedness and

productivity enhancing activity such as Industrial Base

Planning, the Industrial Modernization Incentives Program
(IMIP), and the operating of thirteen government-owned,
contractor-operated industrial plants. These are funded with
procurement appropriations.

- There is no duplication of effort with the Air Force or DOD.

H. (U) OTHER APPROPRIATION FUNDS (S in Thousands): Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable. Project dedicated to

manufacturing process, methods and equipment development in support
of generic weapon system manufacturing needs.
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FT 1991 RT&E DESCRIPTIVE SUMARY

Program Element: #0708026F Project Number: HL
PE Title: Productivity. Reliability, Budget Activity: #6-Defense Wide

Availability, Maintainability Mission Support

A. (U) RESOURCES ($ in Thousands)
Project Title PRAM
Popular FT 1989 FY 1990 FY 1991 To Total
Name Actual Estimate Estimate Complete Program

PRAM 19,166 19,158 20,187 Cont. TBD

B. (U) BRIEF DESCRIPTION OF MISSION RUWIR3IfhT AND SYSTEM CAPABILITIES: The
PRAM Program respond* to requirements for increased combat capability
and reduced cost of ownership in new and fielded weapon systems and
equipment. Program objectives are accomplished through investment in
118 active projects. Program goals include: (1) Enhancing combat
mission accomplishment through Improvements in reliability and
maintainability of equipment, parts, and procedures; (2) Improving
effectiveness of the support structure at depot and base levels through
improved repair processes, inspection techniques, support equipment,
and documentation; (3) Exploiting lower life cycle cost alternatives on
systems through component improvements; and (4) Adding leverage to the
Air Force defense budget by applying industry's technological advances
to the force inventory where rapid returns on investment can be
realized without extensive additional research and development.

C. (U) PROGRAM ACCOMPLSIKMNTS AND PLANS:

1. (U) FT 1989 Accamplisments:
- (U) Flight tested and qualified a new high reliability,
maintenance-free battery (sealed lead acid technology) for F-4 and
C-130 aircraft. Testing continues on A-IO and C-141 aircraft as
well as ground support equipment to solve one of the DoD's most
severe support problems.

- (U) Prototyped and installed a stationary neutron radiography non-
destructive inspection (NDI) system at Sacramento ALC to provide
early corrosion detection capability for large aircraft sections

(initially for the F-Ill with targeted application for ATF).
- (U) Completed design, fabrication and flight test of F-16
thermoplastic avionics enclosures to reduce weight and cost and

Improve producibility. Production break-in scheduled in FTY 90
for F-16C/D. Technology already applied in AT? and A-12
proposals.

- (U) Successfully demonstrated and flight tested a material for
absorbLng vibration on the A-10 engine inlet ring which has
historically been failing due to aeroacoustic vibration with
subsequent ingestion by the engine.
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Program Element: #0708026F Project Number: H/A
PE Title: Productivity, Reliability, Budget Activity: *6-Defense Wide

Availability, Maintainability Mission Support
(PRAM)

2. (U) FY 1990 Planned Program:
- (U) Begin the design of the 9-3A Klystron Power Amplifier (KPA) Hot
Mock-Up to improve the R&M on the KPA and reduce the "burn-in' time
on the aircraft. Will result in 32 more E-3A sorties per year and
provide Tinker AFB with an "l"-level capability for approximately
67% of the I-3A electrical problems.

- (U) Reduce the F-16 War Reserve Material (WRM) 370 gallon fuel
tanks assembly time from an unacceptable 26 man-hours to less than
10 man-hours. Change the technical orders to allow not only
faster assembly by unskilled personnel but eliminate the critical
fuel leak problem.

- (U) Reduce the number of circuit card components and improve the
R&M and producibility of the Doppler Velocity Sensor on the TACIT
RAINBOW missile using ASCI chip technology. EEPROM will be used to
provide improved repair capability and maintenance history
rec6rding.

- (U) Design and construct a new robotic painting and stripping
process for F-15 aircraft at Warner Robins ALC. Will increase the
Programmed Depot Maintenance (PDM) paint capability from 20
aircraft per year to the required 200 aircraft per year. WR-ALC
will be able to absorb more workload on C-141 and C-130 aircraft as
well.

- (U) Design and develop one Shop Replaceable Unit (SRU) for the main
and scratch pad memory modules to replace 10 SRU designs being
used on the F-15's APG-63 radar system. The project will address
significant reliability and potential obsolescence problems.

3. (U) Iy 1991 Planned Program:
- (U) Replace the B-52 cartridge starter wheel assembly with a

ceramic turbine wheel. This technology upgrade in ceramics will
reduce production costs by 661 and weight by 15%. This
prototyping, if successful, will be applicable to all cartridge
starters and possibly air cycle machines.

- (U) Design and build an Aircraft Battle Damage Repair (ABDR)
Simulator to greatly enhance training of Combat Logistics Support
Squadrons (CLSS) in repair of weight-saving material in current and
future USAF weapon systems.

- (U) Qualify a new corrosion resistant high temperature aluminum
alloy for the F-15 C/C main wheel. This new Rapid Solidification
Technology wheel will double time between maintenance intervals due
to higher temperature strength and corrosion resistance. Will
become the new 'USAF wheel" with wide application to next
generation aircraft.

- (U) Procure and field test a commercially available aircraft
avionics dehumidification system currently being used successfully
on NATO F-16 aircraft. Benefits expected are significant R&M
enhancements and greatly reduced corrosion in avionics equipment.
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Program Element: #0708026F Project Number: K_
PE Title: Productivity, Reliability, Budget Activity: #6-Defense Vide

Availability, Maintainability Mission Support

4. (U) Program to Completion:
- (U) This is a continuing program.

D. (U) WORK PERFORMED BY: The PRAM Program Office (a division of the Air
Force Office of Logistics Technology Application) in located at Wright-
Patterson AFB, OH. Satellite PRAM offices with full time PRAM managers are

located at each of the five AF Logistics Centers, the Aerospace Guidatce and
Metrology Center, Newark OH; and at SAC, MAC, TAC, and ATC. PRAM liaison
personnel are also located at each of the other major air couands. The AF
Wright Research and Development Center and AF Systems Command product
divisions also participate in the PRAM Program Office. The largest
participating contractors are General Dynamics, Dallas-Ft. Worth, TX;
Westinghouse Corp., Baltimore, MD; McDonnell-Douglas, St. Louis, MO; and
Lockheed Aircraft Systems, Marietta, GA.

E. (U) COMPARISON WITH FY 1990/91 DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION: Not Applicable

G. (U) RELATED ACTIVITIES:

- (U) Complementary role with the Reliability & Maintainability
Technology Insertion Program (PE0604609F) and the Aircraft Engine
Component Improvement Program (CIP) (PE 0604268F) as it relates to
reliability and maintainability improvements in operational
engines. PRAM's charter specifically prohibits projects which are
already covered by CIP however.

- (U) Firm commitments for follow on implementation of successfully
completed PRAM prototyping is required before projects are

approved and funded.
- (U) All PRAM projects are closely coordinated with the Al

laboratories to preclude duplication of effort and to take
advantage of technology advances emanating from the laboratory
environment.

- (U) All kRAM projects are reviewed for potential Army/Navy

interest, and dialogue is established in cases where commonality
of problems exist such that solutions become DoD-wide.

- (U) There is no unnecessary duplication of effort within the Air
Force or the Department of Defense.

H. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not Applicable.

J. (U) MILESTONE SCHEDULE: Not Applicable.

UNCLASSIFIED
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FY1991 RDT&E DESCRIPTIVE SUMMARY

PE: #0901218F Budget Activity: #6-Defense-
PE Title: Civilian Compensation Program wide Mission Support

A. (U) RESOURCES ($ in Thousands)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
Title Actual Estimate Estimate Complete Program
Total 0 4,148 4,478 Cont TBD

B. (U) BRIEF DESCRIPTION OR ELEMENT:

This program element provides funds for payment of
civilian compensation benefits for disability due to
personal injury sustained while in the performance of duty

or due to employment-related disease according to the
Federal Employees' Compensation Act (FECA) under 5 U.S.C.
Chapter 81. The Department of Labor administers this
program but charges the Department of the Air Force for

its employee costs. This PE excludes manpower

authorizations and costs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1989 Accomplishments:
- (U) To properly realign resources to capture true
cost by appropriation, Air Staff has directed that
disability compensation shall be paid from the actual

appropriation generating the costs.

- (U) The amounts cited above will fund only
disability compensation of personnel assigned to
RDT&E activities.

- (U) This is not a new start but a realignment of
charges to the proper appropriation rather than
having the O&M 3400 appropriation pay for all Air
Force employees. Funds to cover this R&D program will
be transferred from O&M for FYs 90-94 since they were

initially included in the O&M FYDP.

(U) FY 1990 Planned Program:
- (U) Continuing level of effort program to
compensate employees assigned to KDT&E facilities for
work related injury or disease.

(U) FY 1991 Planned Program:

- (U) Continuing level of effort program to
compensate employees assigned to RDT&E facilities for
work related injury or disease.

UNCLASSIFIED 00784
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(U) Work Performed By: Private civilian health care
providers including hospitals, physicians, and
contractors providing nursing services,
rehabilitation services, prosthetic appliances, and
burial services. Bills for these services are paid
by the Department of Labor, which bill the Department
of the Air Force for the total cost of benefits and
other payments made on account of the injury or death
of employees or Individuals under the jurisdiction
of their agency.

(U) Related Activities:
- (U) There is no duplication of effort within the
Air Force or the Department of Defense.

(U) Other Appropriation Funds: None.

(U) International Cooperative Agreements: None.

UNCLASSIFIED U U 785



UNCLASSIFIED

FY 1991 DT&E EEPTnV SUM4RY

Program Elemnt: #1001004F Budget Activity: #6 - Defense-Wide Mission Support
PE Title: Internatina tivities

A. (U) FtECOJRCS in 11housarxds)
Project
Number & FY 1989 FY 1990 FY 1991 To Total
TlIE-i Actual Estimte Estimte _cpee rga

2446 von Farman Institute
390 400 400 Oot

2447 SHAPE Technical Centre/ f /Ooapnative R&D
2,724 2777 3,611 Cont 7W

Total 3114 3177 4,011 ant7

B. (U) Rm' SIPII-O ELEMENT: TLis program satisfies Dspartment of
DeFle;;e (DCD) e cti V agent r sbiIitie for the North Atlantic
Treaty Organization (IA70) Advisory GkvWq for Aerospace Peseardi and
Develcozsnt (AGAM) in Paris, France and for the Surme eadquarters
AlI ed Powers Europe (MOIPE) Tedmic=l Cwt"e (SIC) in 7he Rnae,
Netherland; pays for United States scientists at SIC; sorts U.S. Air
Force p in research and I : (D)
aguciets and gr ; and pays the United States' share of RAW- suport
for the von anan Institute (VC) in Brussels, Belgium. Suprt of this
progma is a continuing international .41I- under the auspices of
N=I and or mutuial weapons I vel mt agr wnts -With onr allies

C. (U) JUSTIFI-CATICK IM PFESS TN 10.0 M=LLION IN FY 1991:

1. (U) Project #2446, von Karman Institute: Funds the continuoms U.S.
share of NAM s%4ot for the v Fammn Institute in Brussels,
Belgium.

(U) FY 1989 Acocup Isba at:
- (U) Fundad 12.5% of the international bdget of the ViC
- (U) Sukorted five fellowships for U.S. students at the VI
- (u) vi amnally graduates over 70 scienists, cotdects 10

lecture series and publsbas nma tedical rsprts

(U) FY29 lne m m
- (U) Oontini fundin U.S. share of VICE's interzaticxml budget
- (U) Continue funding five iper year
- (U) Fund initial stages of VIC/U.S. Air orce Academy cooera-

tive program

(U)IT 1991 Planneo -
- ( ) 0= nf i u.s. Ahare of VKI'Sintr a budget
- (U) Continue funding five f Year

U00?86UNCLASSIFIED
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ftvgrin mlaow: #1001004F akkigt~ Activity: #6 - Dfanseride Mission &VPOzt
PE Title: iateI~Itvt

(U)Prorunto Ommpletion:
-()This is a ontinuing progran

(U)tbk Perfoe BY: Not swLicable.

(U) Palated Activities:
- () Not - -I - -e
- U)ThrWis no I messary &p~iCstion of effort Within tbe

Air Forme or the Dqmrboant of Defum.

(U) other An~mrriatign JTwft: Not Jq1icable.

(U) Xxttatoa

- (U Msntagreemts-

2. (U) EE22l 19897 ho1Shpeuc~rt=Ale Ps8ZM: SI
-ebic~ (U) rinnial (Suj)ort the w h59 iomutin ofando10
F i~i lrts inGM jq ted!&4vical p.1. and Dworin - RE
-Wrs (U) paxt21 ciatis, nd nieperv postions atd SIV.L01

- (U) ;ude al a;et oAirUm y suportd thiofup too erti

R&D (MM&) to DiA lu e ttig up cnferan1o1-es , txawel and
per diun to attuid meetings, contractr i-r and epma-
tions a0 air3zqmen Liaison offices.

(U) FY 1990 Planned Pogri:
- (U) continue AGM stort

-(U) Oxitinue funding U.S. UIV positions
- (U) Oxtinue funding iakD effocts

- (U) Oxatimmu funding U.S. SIV Positions
- (U) Cntine funing iawD ffots

(U) t bpg~n

UNCLASSIFIED U0U787
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Program Elmumt: #1001004r Budget Activity: #6 - Defonse-Vi~ HIMisi SuPt
PE Title: ThmU1~ivities

(U) R=rk Pezfonmd My: Imding U.S. civilian and military
sc;T=isTsF, ZmUm and administrators; and the 2UOV1W

Cozozai~Of Ibzltoi, New Jersey. ft Depty for
Interniaticnal Program in the Office of the Assistant Sereaxy
of the Air Force (Acqisition) administers the 1progra

(U) Pelated Activities: 8ivor't
- (u) as 950 al~pons De"veiimt Data mneprogram
- (U) Informaticn Edwane Projects
- (U) ft. Tacblogy 1-~eAt01 Program (United ingm/canada/

Austraia/S Zealand)
- (U) U.S. Air Force Suijo National I~~euttive activities
- (U) MM- Conference of Nationial Amets Dixectors
- (U) There is no - mcssary dulctOnf effort within the

Air Force or the Desrbw I of Defenase.

(U) Other ft;r =-ri ation Ftmd: Not Alicable.-

(U) MaenaJM Qqgpo- a!m~ Ts his prgaas the

tive Pesearch, Desvaelqa 1c, Test and Zvaluatioa (NYZ&E)
See above for detailed e~lanatcxa.

UNCLASSIFIED 00788
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FY 1910 MILITARY CONSTRUCTbON PROJECT DATA o4

, IE23 Au 89
ilfiS 1 ALL*IIO1 £#*O L0CA'IOfi 4 POAC1 TITLI

Hazardous Processing Facility for DSCSIIAB lazardous Processing facility
CCAFS. Cape Canaveral. FL
S PAOCRA*t.c C(A t CAtI GR WCODE I POgC'

" 
%uft0 # PQOJ1ICT COS ISoOi

33110F $9.600

9 COST ISTIOATES

IM WIN OVANTo1. UIT COST Cos?

Hazardous Processing Facility ............. LS 1,600)
SITE/Archicectural/Struccural ............ LS 1,700)
Mechanical ............................... L 5,700)
Electrical ................................ LS 2,200)

TOTAI ...................................... 9,600.

10 OESCRaPT #ON OF PROPOSED CONSTRUCTION

Prepare site work/roadways/retaining walls; miscellaneous demolition;
construt li re$ist wall; Construct doors/,askets and hardware;
interior uplift of existing high bay; refurb office area; construct
encapsi ation/airlock areas; construct fueling areas; build HVAC System;
Install scrubber and containment system; install breathing air system;
install 5 ton bridge cranes; controls; install new fire suppression system
and water deluge system; construct fuel/oxidizer aspiration system; have
capability for nitrogen purge, vacuum, krypton venting; install
communications and cable; install fire alarm, CCTV, controls, and gas
detect systems; power distributions; install lighting systems; UPS
capability; and lightning protection.
PROJECT: Hazardous Processing Facility for DSCS/IABS Program.
REQUIREMENT: The basic requirement is to launch 10 Defense Satellite
Communication System (DSCS) satellite using the Atlas I launch vehicle
instead of from the Space Shuttle. This requires the processing and
fueling of the spacecraft at an off pad facility properly configured to
accept this hazardous operation. The operation is under contract to
General Electric and the government Is providing an existing facility
which General Electric will modify/upgrade to enable them to satisfy their
contractual requirements since no existing facilities can be used without
modifications to satisfy the new requirements.
CURRENT SITUATION: No existing facility Identified that can support
requirements or schedule.
IMPACT IF NOT PROVIDED: Delay of OSCS/Atlas 1I launches. (First launch May

D D, e. 1391 "' U L SI 00797D) 391UNCLASSIFIED "*'" %
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CAPE CANAVERAL AFS, FLORIDA VIS MODIFICATION, PALOMAD FAIRIICL[EANI N FACILITY
* POOGAMA Wl ' 0C 60v CO N . PROACTY Ia 1 4 #*" cTico? p"W. ,

35119 F S3,000
I COS 11AISil

new Wo ot WWI

ADDITION TO VIB SLOG: PAYLOAD FAIRING CLEAN- $3,000
ING FACILITY

t0 OISCRIPT lOw r PROPOSE0 CONSRUCTION

Modify/construct facilities necessary for Contractor Class 100,000 Cleo-

ning of Titan IV paylod fairing sectors to prepare fairing for shipment
to launch pad (Space Launch Complex 40 or Space Launch Complex 411 at Cape

Canaveral AFS, Florida. Modifications Include civil work for roadway

access, relocation of parking areas, Structural and el*ctrical
modifications to existing VI bldg.
PROJECT: Modify VII to provide payload fairing cleaning facility.

REQUIREMENT: Rieently revised criterla require fairings to be Cleand to,
clean class 100,000 standards prior to being placed around the payload.'

Martin Marietta Corporation Is on contract to deliver launch vehicles

including the payload fairings but has no facility available to clean the

fai'ring to the required standard. This project to be executed by Martin
Marietta will provide the necessary facility capability to allow them to

meet the terms of their contract and stitfy Air Force standards. Ihe
present contract requires Martin Marietta to deliver and launch 13

vehicles through FY93.
CURRENT SITUATION: Existing facilities are not configured to support the

cleaning of payload fairings to the new Class 100,000 clean requirement.
IMPACT IF NOT PROVIEOD: Significant schedule delays In launching payloads
supporting the highest national priority programs. The Titan IV program
will not meet Air Staff directed launch schedules.

* 0 ,1391"fl UNCLASSIFIED PN
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3 WMALLATOW ASIO LOAT1O 4 OJCT TITLI
MODIFICATION TO CONTRACTOR

CAPE CANAVERAL AIR FORCE STATION HAZARDOUS FUELS STORAGE FAC
S PIOGRAM ELEMENT 6 CATEGORY COO 1 PROJECT NUMBER 8 POIACT COST 18O

VARIOUS 411-13S 1,75D
*L COST ESTIMATES

reta UM OUANTITY 4WT COST COSTR -O S - MOO

MODIFICATION TO CONTRACTOR
HAZARDOUS FUELS STORAGE FAC LS 1,750
MECHANICAL LS ( 900)
ELECTRICAL LS £90)

CONTINGENCY (10') 1159

ROUNDED 1,7

I0 DESCRIPTlow OF PROPOSED CoNtSTRUCTION
Modifications to existing deluge system, vent flappers, flow motor,
underground values, vapor detection system, tone telemetry system, fire
alarms system, and lighting system.
11. Requirement
PROJECT: Modify existing contractor hasardous fuels storage facility to
allow safe storage for special fuel and oxidiser. The cont.actor, as part
of his services, will be required to meet all and fire and safety
standards unless vaive. by appropriate offices.
REQUIREN?: An appropriate, storage facility needs to be a&dified to
permit safe storage of a special fuel. Storage levels of two and four
years for oxidiser and fuel respectively are required to assure continued
missile and space shuttle launches. Stockpile is required to safeguard
United States Interests in the event supplier or circumstances prevent
delivery of fuels and oxidiser. Storage Facility will provide fuel for a
variety of missions.
CURRENT SITUATION: low criteria associated with these fuels require
cheess to existing contractor facility. The existing contractor facility
cannot be used. Regulations governing road and rail transportation of
these materials have been tightened making the need for on-site storage
more critical.
The government is the only user of these fuels, and continues to rely on
sole-source supply for their availability.
DIPACT IF NOT PROVTID: Lack of adequate reserve stockpile storage for
those propellants could seriously curtail or stop isstle, rp4ce and
ciomunications satellite programs that are vital to our national defense
and continued space *nloration. I

DDUNCF1E91 VI4D 
O 0'799t SIUS
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I COMPONI T TA s rD&i[
AIR FORCE" FY 330-91 RTDU FACILITIES PROJECT CATA 26 July 89

3 ,MSrA?.AOU ANO LOcA~od 4 MJIC7' ?TIY IQU1IPNTH IVSTAU.?Atjo

ARNOLD AIR FORCE BASE, TENNESSEE 37389 tlmprov* Drier Reactivation. V
I PROGRAM LEMINEr 6 CATEGORY CODE PROJECT PdUMIER I PQOJCT COST (SOo

VW7F 311-115 - ANZY 880336 S1,246
9. COST ESTIMATES

IMqPROVE DRIER REACTIVATION, V

Equipment Installation LS 1246

Valves &Piping LS (893)

Heater Systems LS (78)

Electrical & Controls LS (221)
Filters LS4

1246.

Cost of Purchased Equipment (non-add) LS (873)

Total Equipment Installation & Equip. LS (2119)

Cost

Other Non-Add Costs:

Design LS (211)
10 DISCRIPION OROPOSED INSTAULATION
P Modify two existing reactivation circuits, install two new
reactivation circuits, and install all new process air filters for the V-
Plant Driers 15 through 18. These driers provide process air to the von
Karman Facility Wind Tunnels.

REOULIR T Additional capabilty is needed to reduce the time required
for reactivating the dessicant beds in von Karman Facility Driers 15
through 18 after they have become saturated with moisture from the process
air. This capability will reduce the turn around time between tests,
allow greater utilization of tunnel hardware and manpower, and allow more
test data to be taken for a given period of time. Improved filtering of
the process air to the von Kaman Facility wind tunnels will' reduce
surface erosion of test models (improved heat transfer, pressure and
aerodynamic data) and the schlieren windows (improved photographic data
coverage of pressure wave profiles around the model).

CURRENT SITUATION: Each of two drier pairs Is presently serviced by
one hot-air circuit capable of reactivating the dessicant bed in only one
of the driers at a time. Reactivation of the four driers when totally
saturated takes approximately twenty-four hours. These systems have been
in operation for thirty-five years, components and controls are outdated,
operational efficiency reduced, and maintenance increased. The process
air filter stations utilize oversize filter modules which cannot be
removed from the driers once the existing reactivation circuits are
motdified. These modules currently have single-stage, 10-micron elemnts o 800
that will be replaced with 2-stage, 10 and3-micron elements specially
sized to go through an existing manway entry port. _

nn . . UNCLASSIFID ,m.hrt~MI .elkrIf PAWl Nr .,,.,, O I € ,%,,.
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2 JOCATIO 

Il

ARNOLD AIR FORCE BASE, TENNESSEE 37389-S000
: a~c 

vs. MO aC r u gai

Equipment ntallatlon-mrove Otter Rectvaton, V JANZY880336

1I4PACT IF NOT PROVIDED: Long drier reactivation cycles will continue to
hamper quick turn-around of von Karman Facility wind tunnel tests. Oust
particle erosion of components in each tunnel test section will continue
to effect quality of test data. Test schedules and overall AEOC capacity

UNCLASSIFIED
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Ai Force FY 93 RDT&I FACILMES PROJECT DATA 14A

Afriold APS. Coffee Count.?N 37359 Test Unlit spowt System (MVS)
I. 11,04M 91,11144T 5CATIWVA coot 11. PUOJCT tgumaIS I 0OJICT cost amW)

313614 ANZYM0215 73

I COST E(tIMATtS

6M QUANTITY ALT,.
EQUJIPMENT INSALLATION 793
COST OF PURCHASD EQUIPMENT (NON-ADD) (3514)
TOTAL INSTALLATION AND EQUIPMENT (MO0?)
OTHER NON-ADD COST:

Minot Cortstructione (W4
0esig ('17S)
Checkout (310)
Maintenance & Repair (120)
Software (300)

MiAOt constuctio will not emceed S 190K in any one

year or inl any one test area.
10. 0IKRWY4104 OF PROP090 0Th5ALLAON
PROJECT: The Test Unit Support System (TUSS) protect is S Sphtase effort to automate
operations and modernize thue separate control rooms for three separate test units (Tst Units
T7, C1 and C2). This projec procures and impleMOnLS test area control systems to provide
automatic Control for selected test atWcl and test facility furiftaoni Each control room is a
Complete a" usable, separate facility. New T7 C1 and C2 control rooms will be constructed and
automatic control1 equipment will be installed and made coerational

Phase I (FY$) Design the modi fications to the existing T? control room and control
Systems for Compatibility with the new control equipment.

Phae 11 (FY30) W nsall the new test are& control system in the new T7 control room and
transfer all controls to the new equipment.

* Design the modifications to C1 and C2 control room and control systems
for compatiblity with new control equipment

Phase III (FY91 0 * Corutruct newClI control room.
Phase IV (FYI?) - install the new test area Control system in new C I comtrol room.

0 Construct new C2 control room.
Phase V (FY93) 0 Install the new test area control systemn in new C2 control room.

111119BR11MENT: To provide safe, reliable and ecnmia operational control or test article and
facility sytmi during propulsion testing of lot e ngines including the ATFI.

CURRENT liTUATION: The existing test article and facility control systems were deigned for
extensve manual control prior to the advent of mnik and micro computer systems. Thewe systems (380z~
require manual setup. monioring, operation and logging during orngine testing. This results in
excessive time~orisumning manual interventon in operations which consmes excessive amounts
o4f electrital eneorgy an jet fuel. and deureases useful engine life. I_______
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3 ,tSTA4L.ATION AO LOCAlOl*

Arnold AFI. Coffee County. TN 37389

4 OjICT TITLE % sOA1CT umosit

Test Unit Support System (TUSS) ANZY900216

IMPACT IF NOT PROVIDED: Without the implementation of this project. the test unit will
continue to require excessive manpower and energy resources to accomplish test objectives. The
Air Force initiative to upgrade and modernize the AEDC Turbine Engine Test Units will be
delayed.

EQUIPMENT iNSTALLATION FY FY91 PY93
Electronic Equipment 213 290 290

DESIGN (NON-ADOD)
Systems Design 78 100

NEW EQUIPMENT (NON-ADD) 1034 1290 1290

CHECKOUT (NON-ADDI 100 10 100

SOFTWARE (NON-ADD) 100 100 100

MINOR CONSTRUCTION (NON-ADD) 134 190 *80

MAINTENANCE & REPAR (NON-ADD) 10 SS SS

00803
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