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FOREWORD

This standard has been designed to take advantage of current
technological advancement and management procedures in conducting
reviews and audits.
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SECTION i

SCOPE

1.1 Purnose. This standard prescribes the requirements for the
conducc rz Technical Reviews and Audits on Systems, Equipments,
and Computer Software.

1.2 Classification. The following technical reviews and audits
shall be stlected by the proqram manager at the appropriate phase
of program development. Each ceview/audit is generally described
in Section 3, Definitions, and more specifically defined in a
separate appendix,

System Requirements Review (SRR)
System Design Review (SDR)
Software Specification Review (SSR)
Preliminary Design Review (PDR)
Critical Design Review (CDR)
Test Readiness Review (TRR)
Functional Configuration Audit (FC)
"7hysical Configuration Audit (PCA)
PF•,mal Qualification Review (FOR)
PrOduction Readiness Review (PR.R)

NOTE: A typical engineering and test flow relative to prograin

activities is illustrated in Figure 1.

1.3 Application. Technical Reviewa -and A.udits defined herein

shalh beco-&nuted in accordance with this standard to the extent
speci'ied in the contract clauses, Statement of Work (SOW), and
the Contract Data Requirements List. Guidance in applying this
standard is provided in Appendix J. The contracting agency shall
tailor this standard to require only whaz is needed for each
individual acquisition.

0 1/2



S"CIOt4 2

REFERICNCED DOCUME9TS

7,1 Reference documenLs are not included in this document. The
Statement of Work shall be referenced !or applicable documents.

(Copies of specifications, standards, drawings, and
publications required by contractors in connection with
specific procurement functions shoald be obtained from the
contracting agency or as directed by the contracting
officer).

3/4
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SECTION 3

TrECHNI~CXL REVIEWS AND AUTýITS

3.1 System Requirements R~eview (SRR). The objective of this
review is to asceriain th-e ace-uac of the contractor'*s efforts in
defining syutem requirements. It. viil be conducted w4hen a
significant porticri of the system functional requirements has been
estab 1i ish*:J

3.2 System Design Review (SDF.) This reviewv shall be conducted to
evaluate tht opt imiati.on, correlation, completeness, arid risks
assoctated with the allocated technical requirements. Also
included is a summary review of the 3ystem engine~ering process
which produced the allocated technical requiremsritr and of the
eng1ineeriYnq planning for the next phase 'of effort. Basic
manufacturing considerations -dill be reviewed and planning for
production engineering in subsequenit phases will be addressed.
This review will be conducted when the system definition effort
has proceeded to the point where system characteristics are
defined and the configuration items are identified.

3.3 Software Spcfication Review (SSR). A review of the
tinal~ipa 'Co iite oCwr-onTt figuation Item (CSCI) requirements
anid operational concept. TZhe SSR is conducted when CSCI
reqitirement,3 heve been .3m.fficiently defined~ to evaluate thte

Wco~ntractor's responsiveness to and interpretation of the system,
zegiae'nt, or prime item level requir*nerits. A successful SSR is
predicated ul~on the contracting agency's determination that the
Software 1equirement,% Specification, Interface Requirements
Specification(s), and oper-stional Concept. Documoint, form a
satisfact'ory basis for proceeding into preliminary -software
design.

3,4 Preliminary 2eo Reviow (PDR). This review shall be
condu~iiacL foý I eah ontig ra-tioW item or aggregate of
configuraticn items to (1) evaluate the progress, technical
adequjacy, and risk resolution (on a technical, cost, and schedul~e
basis) of the seleeted design approacn, (2) deteirmine its

coinpatibility with performance and ,engino..ring speciality
requiromentz of the Hirdware Configurationx Item (ffICI) development
sipecification, (3) *evaluate the degree of -definition and assess
the technic~al risk associated with the selected manufacturing
methods/processes, arid (14) establish t~he rxistence and
compatibility of the physical and functional interfaces amongq the
configuration item and okher items of equipmient, facilities,
computer software. and per~onnel. For CSCIs, this review will
focus on: (1) the evaluation of the progr-ess, consistency, and
technical adequacy of the seiected top-level design and test
approacb, (2) compat'ability betwetn software requir'ements and

preliuidnary desi;n. and (3) on the prel.imlnal~y version of tne

0 5



MIL-STD-i521B

operation and support documents.

3.5 Critical Design Review ICDR). This review shall be conductei
for -each ioif-T- taon te *hen detail design is essentially
complete. The purpose of this review will be to M() determine
that the detail design of the configuration item under review
satisfies the performance and engineering specialty requirements
of the HIWC development specifications, (2) establish the detail
design compatibility among the configuration item and other items
of equipment, facilities, computer software and perzornnel, (3)
assess configuration item risk areas (on a ttcbnical, cost, and
schedule basis), (4) assess the results of the producibility
analyses conducted on system hardware, and (5) review tne
preliminary hardware product specifications. ror CSCls. this
revie, will focus on the determinvation of the acceptability of the
detailed design, performance, snd test characteristics of the
design solution, and on the adequacy of the operation and support
docuiaenLs.

3.6 Test Readiness Review (TTRR). A review conducted for each CSCI
to dete-rir~e wheteFr'e-software test proctdurea are complete and
to nssure tha. the contractor is prepared for formal CSCI testing.
S•fftwara tes. procedures are evaluated lor compliance with
softwa!zo test plans and descriptions, and for adequacy in
accompli.rhing test requirements. At ThP, the contraczing agency
also revhews the results of informal software resting and any
updates to the operation and support documents. A successful TRA
is predicated on the contracting agency's determination that the
software test procedures and informal test results form a.
satisfactory basis for proceeding into formal CSCI testing.

3.7 Functional Confiqgurtion Auidit (FCA). A formal audit to
validate that e T deveipment. of a configuration item has been
ctompleted satisfactorily and that tne configuration item has
achieved the performance and functional characteristics specified
in the functional or allocated configuration identification. In
addition, the completed operation and support documents shall be
reviewed.

3.8 Physical Contigurition Audit (PCA). A technical examination
of itsignied-'•- ig-r-tion item to verify that 'the
configuration item "As Built" conforms to the technical
documentation which defines the configuration item.

3.9 Formal Qualification Review (FQR). The test, inspection, or
analytical process by -wh•c a group of con:iguration items
comprising the system are verified to have met specific
contracting agency contractual performance requirements
(speci.ications oc equivalent). This review does not apply to
hardware or software requirementz verified at FCA for the
individual configuration item.

6@



MIL-STD-152 1B

3.10 Production Readiness Review (PRN). This review is intended
to deerine tthe status-'--ircompletion of the specific actions
which must be satisfactorily accomplished prior to executing a
production go-ahead decision. TVe review is accomplished in an
incremental fashion during the Full-Scale Development phase,
usually two initial reviews and one final review to assess the
risk in exercising the production go-ahead decision. !n its
earlier stages the PRR concerns itself with gross level
manufacturing concerns such as the need for identifying high
risk/low yield manufacturing processes or materials or the
requirement for manufacturing development effort to satisfy design
requirements. The reviews become more refined as the design
matures, dealing with such concerns as production planning,
facilities. allocation, incorporation of producibility-oriented
changes, identification and fabrication of tools/test equipment,
long lead item acquisition etc. Timing of the incremental PRRx is
a function of program posture and is not specifically locked in to
other reviews.

OTHER DErINITIONS

3.11 For further guidance on cost terminology see the latest
edition of DODI 5000.33, Uniform Budget/Cost Terms and
Definitions.

3.12 Sew titles are being phased in for the levels of maintenance.
They are (with their former ttr-s1; O% Equipment.
(Organizational), Off Equipment - On Site (litermcdiate), Off
Equipment - Off Site (Depot). Soe the latest edition of AFR
66-14, Equipment Maintenance Policies, Objectives, and
Responsibilities.

3.13 For definitions of the various levels of repair, see the
latest edition of MIL-STD-280A, Definition of item Levels, Item
Exchangeability, Models, and Related Terms.

3.14 Configuration item. Hardware or software, or an aggregation
of both, which is designated by the contracting agency for
configuration management.

7/8
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SECTION 4

GENERAL REQUIREMENTS

4.1 Contractor Participation and Responsibilities. The contractor
shalT ez responsible for -onducting the Technical Reviews and
Audits in accordance with the following requirements except as
amended by the contract.

4.1.1 Subcontractors and Suppliers. The contractor shall be
responsiTle for iniu-rin that subcontractors, vendors, and
suppliers participate in formal Reviews/Audits, as appropriate.

0

4.1.2 Location. Unless otherwise specified in the Statement of
Work, the Reviews/Audits shall be conducted at the contractor's
facility or at a designated subcontractor facility, if approved by
the contracting agency. Accordingly, the contractor shall be
required to provide the necessary re.•ources and material to
perform the Review/Audit effectively. This includes the following
items to the ectent appropriate for the type and scope of
Review/Audit required by the contract:

a. Meeting agenda/plans

b. Conference room(s)

C c. Applicable system engineering data, specifications,
drawingu, manuals, schedules, and design and test data

d. Specialty study results

e. Trade study results

f. Risk analysis r-isults

g. Mockups, breadboards, in-process hardware, and finished
hardware

h. Test methods and data

i. Meeting minutes

4.1.3 Contractor Reguirements. The contractor sVall be
rez-ponsible for establishing the time, place and agenda for each
Review/Audit in consonance wi)h the master milestune szhed•le.
subject to cood.fncdation with the contracting agency. Thxs should
be accomplished sufficiently in advance of each Review/Audit to
allow adequa.. preparation for the meeting by both the contractor
and the contracting agency (see 6.2). In addition, the contractor
shall:

4.1.3.1 Insure that each Review/Audit schedule is compat-ble with
the availability of the necessary information and contract
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articles, e.g., system engineering data, trade study results@
producibility analysis results, risk ana~ysis results,
specificat~tons, men-Uals, drawin~gs, reports, hdrd.Jart, software, U~r
mockups.

4.1.2 Prepaiue for eacl- Review/hudit in sufficienit detail
consistent with the scope and magnitude of the Re~view/Audit.

4.1.3.3 Designate a Co-Chairpersin for each ;Reviev/Audit,
ParLi.:iPat.~nq contractor and subcontractor personnel or those
chosen ti make presentations shall be prepared to discuss in
technical dezail any of the ýjresented material witAbin the scope ol
the review.

4.1.3.4 Provide a stenograpter or other acceptable method to
record iv-put~s to officlal m~eetinig minutes. Minutes shall be
reco~rded only Ls dictated b," either Co-Chairperson and shall
consist of sign..ficant questions and answers, action items,
deviations, conclusions, recommended courses of action resulting
from presentstaions or discussions. Conclusions from discussions
c~onduc..ed d'uring side meetings shall be sumnmarized in the main
meeting at an appointed time, and appropriate comm~ents shall be
read into the oificial minutes. Recommendations not. accepted
should also be reco,-ded together with the reason~ for
non-acceptance. The minutes of each daily session s'~all be
available for review by both the contractor.and contracting agenoc
personne±l at Lhe Lhclusmiof of each %day's session0f (see 6.21. A

4.1.1.5 Clearly record all action items in the minutezc and
identify whether contraccing agency and/or contractor action is
required for its resoliition. (See Figure 21 for Sample Action item
Form).

4.1.3.6 Publish and distribute official minu;:es.

4.2 Contracting Agency Participationl.

4.2.1 Serves as Co-Chairperson.

4.2.2 Provides the name, organization, and security clearance of
each participating individuaý to the contractor prior to each
Rev iew/hudi t.

4.2.3 Reviews the daily minutes and ensures that they reflect all
significant contracting agency inp~tts.

4.2.4 Provides formal acknowledgem~ent Lo the contractor of the
accomrplishmient of esch Reviev/JAucit after receipt of Review/Audit
minutes (see 6.1). Th~e contracting agency establishes the
adequacy of the contractor's review performance by notification
oX:

8. Approval -- to indicate thait Lhe review was satisfactori i
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-" O I-"corp.t;.,ted.

b. Contincent approval -- to indicate that the review is not
run-wa. red accomplished until the satisfactory completion of
resultant action items.

c. Disapproval -- to indicate that the review was seriously
inadequate.

4.3 Samnle Fcrms. A sample action item form and sample
certification "attachment are provided for guidance purposes (see
Figures 2, 3 and 4).

*7m
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SECTION 5

DETAILED REOUIREXEJTS

5.1 The appropriate Reviews or Audits will be conducted as
specified in the following appendices (as selected and/or modified
in the contract):

5.1.1 System Requirements Review. See Appendix A.

5.1.2 System Design Review. See Appendix 5.

5.1.3 Software Specification Review. See Appendix C.

5.1.4 Preliminary Design Review. See Appendix D.

5.1.5 Critical Design Review. See Appendix E.

5.1.6 Test Readiness Review. See Appendix F.

5.1.7 Functional Con~figuration Audit, See Appendix G.

5.1.8 Physical Configuration Audit. See Appendix H.

5.1.9 Formal Qualification Review. Sea Appendix I.

5.1.10 Application Guide For Tailoringq ML-STD-1521. . See
Appendix j.

.5.1.11 Production Readiness Review. See Appendix K.

13/14
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SEC"r ION 6

6.1 Intended use. This standard prescribes the requirements for
conducting TTec ca Reviews and Audits on Systems, Equipments,
and Computer Software. Official acxnowledgement by the
contracting agency of the accomplishment of a Review/Audit is not
to be interpreted as approval of statements made in the minutes or
of matters discussed at the Review/Audit and does not relieve the
contractor from requirements which are a part of the contract.

6.2 Data requirements list and cross reference. When this
standa is used in an a-quisTiio-n vhh incorporates a DD Form
1423, Contract Data Requirements List (CDRL), the data
requirements identified below shall be developed as specified by
an approved Data Item Description (DD Form 1664) and delivered in
accordance with the approved CDRL incorporated into the contract.
when the provisions of the DOD FAR clause on data requirements
(currently DOD FAR Supplement 52.227-7031) are invoked and the DD
Form 1423 is not used, the data specifiec below shall be delivered
by the contractor in accordance with the contract or purchase
order requirements. Deliverable data required by this standard is
cited in the following paragraphs.

ParaQraph No. Data Requirement Title Auplicable DID No.

4.1.3 Conference Agenda DI-A-70B8

4.1.3.4 Conference Minutes DI-A-7089

(Data iteir descriptions related to this standard, and identified
in section 6 will be approved and iisted as such in DOD
5000.19-L., Vol. II, AMSDL. Copiqs of data item descriptions
required by the contractors in connection with specific
acquisition functions should be obtained from the Naval
Publications and Forms Center or as directed by che contracting
officer.)

6.3 Chances from previous issue. Azterisks or vertical lines are
not used in this revision to identify changes with respect to the
previous issue due to the extersiveness of the changes.

15/
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APPENDIX A

10. Syste Recruirements Rjview (SR).

10.1 General. The SRRs are normally conducted during the system
Concept Exploration or Demonstration and Validation phase. Such
reviews may De conducted at any time but normal'y -dill be
conducted after the accomplishment of functional analysis and
preliminary requirements allocation (to
operational/maintenance/training Hardware Configuration Items
(KWCIs), Computer Software Configuration Items (CSCIs), facility
configuration items, manufacturing considerations, personnel and
human factors) to determine initial direction and progress of the
contractor's System Engineering Management effort and his
convergence upon an optimum and complete configuration.

10.2 Purpose. The total Syste-u Engineering Management activity
and its output shall be reviewed for responsiveness to the
Statement of Work and system/segment requirements. Contracting
agency direction to the contractor will be provided, as necessary,
for continuing the technical program and system optimization.

10.3 Items to be Reviewed. Representative items to be revieved
include the res'ults of the following, as appropriate:

a. Mission and Requirements Analysis

b. Functional Flow hnalysi4

c. Preliminary Requirements Allocation

d. System/Cost Effectiveness Analysis

e. Trade Studies (e.g., addressing system functions in
hardware/firmware/software)

f. Synthesis

g. Logistics Support Analysis

h. Specialty Disciopine Studies (i.e., hardware and softvare
,reliability analysis, o.malntalnability analysis, armament
integration, electromagnetic compatibility,

Isurvivabiliiy/vulnerability (including nuclear), inspection
methods/techniques analysis, energy management,
*environrrtental considerations).

i. System Interface Studies

j. Generation of Specifications

k. Program Risk Analysis

1. Integrated Test Planning

19
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APPENDIX A

m. Producibility Analysis Plans

n. Technical Performance Measurement Planning

o. Engineering Integration

p. Data Management Plans

q. Configuration Management Plans

r. System Safety

s. Human Factors Analysis

t. value Engineering Studies

u.. Life Cycle Cost Analysis

V. Preliminary Manufacturing Plans

W. Manpower Requirements/Personnel Analysis

x. Milestone Schedules

10.3.1 The contractor shall describe his progress and problems in:

10.3.1.1 Risk identification and riask ranking (the A

interrelationship among system effectiveness analysis, technical
performance measurement, intended menufacturing methods, and costs
shall be discussed, as appropriate).

10.3.1.2 Risk avoidance/reduction and control (the
interrelationships with trade-off studies, test planning, hardware
proofing, and technical performance measurement shall be
discussed, as appropriate).

10.3.1.3 Significant trade-offs among stated system/segment
specification requireminits/cons:raints and resulting engineering
design requirements/constraints, manufacturing methods/process
constraints, and logistic/cost of ownership
requirements/constraints and unit production cost/design-to-cost
objectives.

10.3.1.4 Identifying computer resources of the system and
partitioning the system into hWCIs and CSCIs. Include any
trade-off studies conducted to evaluate alternative approaches and
rnethcds for meetiing operational needs and to determine the effects
of constraints on the system. Also include any evaluations of
logistics, technology, cost, schedule, resource limitations,
intelligence estimates, etc., madi to determine their impact on
the system. :n addition, address the following specific tradeoffs
re-ated to computer rescurces:

20m
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a. Candidate programing languages and computer architectures
evaluated in light of DoD requirements for approved higher
order languages and standard instruction set architectures.

b. Alternitive approaches evaluated for implementing security
requirements. Tf an approach has been selected, discuss how
it is the most eaonomical balance of elements which meet the
total system requirements.

c. Alternative approaches identified for achieving the
operational and support concepts, and, for joint service
programs, opportunities for interservice support.

10.3.1.5 Producibility and manufacturing considerations which
could impact the program decision such as critical components,
materials and processes, tooling and test equipment development,
production testing methods, long lead itelus, and
facilities/personnel/skills requirements.

10.3.1.6 Significant hazard consideration should be made here to
develop requirements and constraints to eliminate or control these
system associated hazards.

10.3.2 Information which the cnntractor identifies as being useful
to his analysis and available through the contracting agency shall
be requested prior to this review (e.g., prior studies,
operational/support factors, cost factors, safety data, test
plan(s). etc.). A separate SRR may be conducted for each of the
operational support subsystems depending upon the nature and
complexity of the program.

10.4 Post Review Action. After completing tae SRR, the contractor
shall-publish and distribute copies ot Review minutes. The
contracting agency officially ackn,2wled4ges completion of the SRR
as indicated in paragraph 4.2.4.

21/22
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APPENDIX 13

*20. System Desie•9 Review (SDR).

20.1 General. The SDR shall be conducted to evaluate the
optimization, traceability, correlation, completeness, and the
risk of the allocated requirements, iacluding the corresponding
test requirements in fulfilling the system/segment requirements
(the functional bsseliý;z). The review encompasses the total
system requirements, i.e., operations/maintenance/test/training
hardware, computer software, facilities, personnel, preliminary
logistic support considerations. Also included stall be a summary
review of the System Engineering Management Autivities (e.g.,
mission and requirements analysis, functional analysis,
requirements allocation, manufacturing methods/process selection,
program risk analysis, system/cost effectiveness &nalysis,
logistics support analysis, trade studies, intra- and inter-
system interface studies. intcgrated test planning, specialty
discipline studies, 6nd ConfigLration management) which produced
the above system definition products. A technical understanding
shall be reached on the validity and the degree of completeness of
the following information:

a. System/Segnent Specification

b. The engineering design/cost of the system (see Section 3.
Definitions).

c. Preliminary Operationaml Concept Zecurment

d. Preliminary Software Requirements Specifization

e. Preliminary Interface Requirements Specification(s)

f. As appropriate:

(I) Prime Item Development Specification

(2) Cridical Item Development Specification

20.2 Purpose. An SDR shall be conducted as the final review prior
to the submittal of the Demonstration and Validation -Phase
products or as the initial Full Scale Development Review for
systems not requiring a formal Demonstration and Validation Phase
but sufficiently complex to warrant the formal assessment of the
allocated requirements (and the bavis of tnese requiremen-s)
before proceeding with the preliminary design of HWCIs or the
detailed requirements analysis for CSCIs. The SDR is primarily
concerned with the overall review of the operational/support
requirements (i.e., the mission requirements), updated/completed
System/Segment Specification requirements, allocated performance
requirements, prcgramming and manufacturing
methods/processes/planning, and the accomplishment of the System
Engineering Management activities to insure that the definition

23
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effort nrodi'ets are necessary and sufficient. The purposes of the
SDR are to:

20.2.1 Insure that the updated/ccmpleted System/Segment
Specification is adequate end cost effective in satisfying
validated missicn requirements.

20.2.2 Insure that the allocated requirements represent a complete
and optimal synthesis of the system requirements.

20.2.3 Insure that the rechnical program risks are identified,
rdnked, avoided, and redi.ed through:

a. Adequate trade-ofs (particularly for sensitive minsion
requirements versus engineering realism and manufacturing
feasibility to satisfy the anticipated production quantities
of corresponding performance reqoirerents);

Z. Subsystem/component hardwL.re proof ing:

c. A responsivf test pronram; and

d. implementation of comprehensivm engineering disciplines
(e.g., wcrst case analysis, failure mode and effectm
analysis, maint&inability analysis, pr-ucihiiity dnalysiW
and standardization.)

20.2.4 Identify how the firal combination of operationis,
manufacturing, maintenance, logistics and test end activation
requirements have affected overa.l pcram con.cepts quantities
and types ot equipment, unit product cost (see Section 3,
Definitions, paragraph 3.11), computer software, personnel, and
facilities.

20.2.S Insure that a technical understanding of requ-irements has
been reached and technical direction is provided to the
contractor.

20.3 Items to be Reviewed. The SDR sr'all include a review of the
following iltems, as apprZcpriate:

20.3.1 System Engineering Management Activities, e.g.:

a. Mission and Requirements Analysis

b. Functional Analysis

c, Requirements Allocation

d. System/Cost Effectiveness

e. Synthesis

24.
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AP•PM.DIX B

f. Survivability/V-.lnerability (including nuclear)

g. Reliability/Maintainability/Availability (R/M/A)

h. Electromagnetic Copatibility

i. Logistics Support Analysis (to address, as appropriate,
integrated logistics support including logistics support
concept, maintenance, supply, softwart support facilities,
etc.)

j. System Safety (emphasi3 shall be plecied on system hazard

analysis and identification of safety test requirements)

k. Security

3. 3uman Factors

m. Transportability (including Packaging and Handling)

n. System Mass Properties

01 Standardizdtion.

p. Electronic Warfare

q. Value Engineering

r. System Growth Capability

s. Program, Risk Analysis

t. Technical Performance Measurement Planninq

u. Producibility Analysis and Manufacturing

v. Life Cycle Cost/Design to Cost Goals

w. Quality Assurance Program

x. Environmental Conditions (Temperature, Vibration, Shock.
Humidity, etc.)

y. Training and Training Support

z. Mil-stone Schedules

sa. Software Development Procedures

20.3.2 Results of significant trade studies, for example:

a. Sensit-ivity of selected -mission requirements versus
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realistic performance parameters and cost es:imkxteE.

b. Operations design versus maintenance design

c. System centralization versus decentralization

d. Automated versus manual operation

e. Reliability/Maintainability/Availability

f. Commercially available items versus new develcopments

g. National Stock Number (NSN) itelhs versus new development

h. Testability trade studies (All•cation of fault
detection/isolation capabilities between elements of
built-in test, on board/on-site fault detection/isolation
subsystems, separate support equipment, and manual
procedures)

i. Size an~d weight

j. Desired propagation characteristics versus reduction in
interference to other systems (optimnum selection of
frequencies)

k, Performance/logistics trade studies

1. Life cycle cost reduction for different computer prograz=.ing
languages

M. Functional allocation between hardware, software, firmware
and personnel/procedures

n. Life Cycle Cost/system performance trade studies to include
sensitivity of performance parameters to cost,

o. Sensitivity of performance parameters versus cost

p. Cost versus performance

q. Design versus manufacturing consideration

r. Make versus buy

s. Software development schedule

20.2..' Updated design requirements for operations/mainteiance
'unctions and items.

20.3.4 Updated requirements for manufacturing methods and
processes.
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20.j.5 t.pdatpd operations/maintenance requirements for facilities.

20.3.6 Updated requirements for operations/maintenance persnnnel

and training.

20.3.7 Specific actions to be performed include evaluations of:

a. System design feasibility and system/cost effectiveness

b. Capability of the selected configuration to meet
reqiuireme'its of the Sys,;em/Segment Specification

c. .lUo)zations of system requlrementL to

subsystems/eonfiguration items

d. Use of coumerLially available and standard parts

e. AlIocaed inter- and intra- system interface requirements

f, Size, weight, anI configuration if HWCIs tc permit
eccnomical and elfective transportation, packaging, and
handling cotisistent with aFplicable specifications and
s iindards

Sg. Spcific design concepts whLih may require developw-ent
toward rdvancing the state-of-the-art

n. Zpecific subsystems/compconents which may requir, 'hardware
proofing" ane high-risi. long-lead time items

i. Thre abilitf of inventory items to meet overall systf-m
iequiremunts, and their compatibility with configurition
item interfaces

j, The pianned system design in view ox providing multi-mode

functions, as applirable

k. Cnnsiveraticns given to:

"(1) Tnter-ference caused by the external environment to the
sy'r~em and the systeta to the externkl envirorment.

(2) Allocated p' rfor-ance characterist i's of all system
transmitters and rtceivers to identify potential
intra-syrtem electromaqnetic (EM) incompatibilitiez.

(3) Non-design, spurious enC harmcn~c system performance
characteriztics and their effect on electromagnetic
environments c.f operational deployments.

1. Value Engineering studies, preliminary Value Engineering
O Change Proposals (VECPs) snd VECPs ias arplicbblz).
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20.3.8 •eview the Preliminary Operational Concept Document, and
sections 1.0, 2.0, 3.0, 5.0, 6,0, an• •0.0 of the Sy=tem/Segment
Specification, all available HWCI Development Specifications,
preliminar7 Software Requirements, and Inter•ace Requirements
Speaifications for fo•at, content, technical adequacy,
completeness and traceability/uorrelation to the validated
mission/support requirements. All entries marked "not applicable
(X/A)" or "to be determined (TBD)" arP identified and explaine• by
tho contractor.

20.3.9 Review section 4.0 of the System/Segnent Spec£fic•:ion, all
available hardware Development Specifica=ions, and preliminarySoftware Requirements and Inter•ace Requirements Specificationsfor format, content__ tech, ical adequacy0 and completeness. All
available •est documentaticn, including •CIisubsystcm and system
•e•t plans, shallb:• reviewed •o insure that the proposed •e•t

program satisfies •heest requirements of section 4.0 oZ alliappl cable specifi&ations. All entries labeled not applicable ..[(N/A)" or "•O be determined (TBD)" in section 4.0 of an•

appl•cabla 3pacification are identified and explained by the _ m-•--•
€ontractor. . _•:

20.3 i0 Review the system HWCI and CSCI design for interaction. •m
interac•iO••ith the natural environment. • any effect or iscompletely understood and further study i• r•quired, or it -i • E

known but not completely compensated for •n the design,
proposwd method of re•olutiun shall also De reviewed." All

proposed environmental tests shall De reviewe• for compatibility
wi•h the specified na•ura! environmental conditions.
20.3.11 Maintenance functions developed by the contractor to !

determine that support ccncepts are valid, t•chnlcal!y feasible, ---
and understood. In particular, attention is given to:

•. •/H!A considerations in •he updated System/5egmen=
Specification

b. Maintenance design charact• "istics of the system

¢, Currec•ive and preventive maintenance requirements

d. Sgecial equipment, tools, or material required

e. Requirements or planning for automated maintenance analysis

f. Item Maintenance Analysis compatibility with required
•ain•enance program when weapon is deployed "•

m:-------

g. Specific configurat£on item •upport requirements lii•

h. •or•, proc.dur•s, • techniques fo• •ain•enan•e analysis@
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i. maintenance related trade-off studies and findings (includes
commercially available equipment, soft-are fault diagnostic
techniques)

j. Logistic cost impacts

X. Support procedures and tools for computer software which
facilitate software modification, improvements, corrections
and updates

1. Hardness critical items/processes

20.3.12 System compliance with nuclear, non-nuclear and laser
hardening requirements. High risk areas or design concepts
requiring possible advances of the state-of-the-art as a result of
survivability critieria shall be identified, and prepared
approach(es) to the problem reviewed. Prepared test programs
shall be reviewed for sufficiency and compatibility with the
specified threat environment and existing simulation test
facilities.

20.3.13 The optimization, traceability, completeness, and risks
associated with the allocated technical reouirements, and the
adequacy of allocated system requirements as a basis for
proceeding with the development of hardware and software

W�configuration items. Include any available preliminary Software
Requirements and Interface Requirements Specifications.

20.3.14 Manufacturing (HWCIs only).

20.3.14.1 Production feasibility and risk analyses addressed at
the SRR shall be updated and expanded. 'his effort should review
the progress made in reducing production risk and evaluate the
risk- remaining for consideration in the Full Scale Development
Phase. Estimates of cost and schedule impacts shall be updated.

20.3.14.2 Review of the Production Capability Assessment shall
include:

20.3.14.2.1 A review of production capability shall be
accomplished which will constitute an assessment of the
facilities, materials, methods, processes, equipment and skills
necessary to perform the full scale development and production
efforts. Identification of requirements to upgrade or develop
manufacturing capabilities shall be made. Requirements for
Manufacturing Technology (MANTECH) programs will also be
identified as an element of this production assessment.

20.3.14.3 Present the management controls and the
design/manufacturing engineering approach to assure that the
equipment is producible.
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20.3.14.4 Present a review of trade-off studies for designrequirements against the requirement for producibility,facilities, tooling-, production test equipment, inspectio", andcapital equipmen: for intended production rates and volume.

20.3.14.5 The analysis, assessments and trade-off studies shouldrecommend any additional special studies or development eiforts as
needed.

20.4 Post Review Action. After completing the SDR, the contractorshall Pub-'r and distribute copies of Review Minutes. Thecontracting agency officially acknowledges completion of the SbRas indicated in paragraph 4.2.4.
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30. Software Specif5cation Review (SSR).

30.1 General. The SSR shall. bp a formal review of P CS? ilz
req'uirements as specified in the Software Requirements
Specification and the Interface Requirements Specification(s).
Normally, it shall be held after System Design Review but prior to
the start of CSCI prelimir-y design. A collective SSR for a
group of configuration items, treating each configuration item
individually, may be bald when such an approach is advantageous to
the contracting agency. Its purpose is to establish the allocated
baseline for preliminary CSCT design by demonstrating to the
contracting agency the adequacy of the Software Requirements
Specification (SRS), Interfvcz Requirements Specification(s)
(IRS), and Operational Coticept Document (OCD).

30.2 Items to be reviewed. The contractor shall present the
folloi items for review by the contracting agency:

a. Functional overview of the CSCI, including inputs,
processing, and outputs of each function.

b. Overall CSCI performance requirements, including thos9e for
execution time, storage requirements, and similar
constraints.

c. Control flow and data flow between each of the software
functions that comprise the CSCI.

d. All interface requirements between the CSCI and all other
configuration items both internal and external to the
system.

e. Qualification requirements that identify applicable levels
and methods of testing for the software requirements that
comprise the CSCI.

f. Any special delivery requirements for the CSCI.

g. Quality factor requirements; i.e., Correctness, Reliability,
Efficiency, Integrity, Usability, Maintainability,
Testability, Flexibility, Portability, Reusability, and
Interoperability.

h. Mission requirements of the system and its associated
operational and support environments.

1. Functions and characteristics of the computer system within

the overall system.

j. Milestone schedules.

k. Updates since the last review to all previously delivered
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software related CPRL items.

1. Any actions or procedures deviating from approved Flans.

30.3 Post Reviev Action. After completing the SSR, the contractor
shall publish and distribute copies of Reviev Minutes. The
contracting agency officially acknowledges completion of the SSR
as indicated in paragraph 4.2.4.

30.3.1 The accomplishment of the SSR shall be recorded on the
configuration item Development Record by the contractor (see
MIL-STD-483, Appendix VII).
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40. Preliminary Design Review (PR

40.1. General. The PDR shall be a formal technical review o0 the
basic design approach for a configuration item or for a
functionally related group of configuration items. It shall be
held after the hardware Development Specification(s), the Software
Top Level Design Document (STLDD), the Software Test Plan (STP),
the HWC1 Test Plan, and preliminary versions of the Computer
System Operator's Manual (CSOM), Software User's Manual (SUM),
Computer System Diagnostic Manual (CSDM). and Computer Resources
Integrated Support Document (CRISD) are available, but prior to
the start of detailed design. For each configuration item tne
actions described below may be accomplished as a single event, or
-they may be spread over several events, depending on the nature
and the extent of the development of the configuration item, and
on provisions specified in the contract Stater.ent of Work. A
collective PDR for a group of configuration items, treating each
configuration item individually, may be held when such an approach
is advantageous to the contracting agency; such a collective PDR
may also be spread over several events, as for a single
configuration item. The overall technical program risks
associated with each configuration item shall also be reviewed on
a technical, cost, and schedule basis. For software, a technical
understanding shall be resched on the validity and the degree of
completeness of the STLDD, STP, and the preliminary versions of
the CMOM, SUM, CSDM.. and OuISD.
40.2 Items to be Reviewed. The contractor shall present the
follo'wrig-fo- F-iview" by the contracting agency:

40.2.1 HWCls:

11. Preliminary design synthesis of the hardware Development
Specification for the item being reviewed.

b. Trade-studies and design studies results (see paragraph
20.3.2 of SDR for a representative listing).

c. Functional flow, requirements allocation date, and schematic
diagrams.

d. Equipment layout d.avings and preliminary drawings,
including any proprietary or restricted
design/process/components and information.

e. Environment control and thermal design aspects

f. Electromagnetic compatibility of the preliminary design

g. Power distribution and grounding design aspects

h. Preliminary mechanical and packaging design of consoles,
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ra-ks, drawers, printed circuit boards, connectors, etc.

i, Safety engineering considerations

j. Security engineering considerations

h. Survivsbility/Vulnerability (including nuclear)
considerations

•. Preliminary lists of materials, parts, and processes

a. Pertinent relability/maintainability/availability data

n. Preliminary weight data

a. Development test data

p. Interface requirements contained in configuration item
Development Specifications and interface control data (e.g.,
interface control drawings) derived from these requirements

q. Configuration item development schedule

r. Mock-ups, models, breadboards, or prototype hardware when
appropriate

s. Producibility and Manufacturing Considerations (e.D
materials, tooling, test equipment., processes, facilities,
skills, and inspection techniques). Identify single source,
sole source, diminishing source.

t. Value Engineering Considerations, Preliminary VECPs And
VEC•s (if applicable).

u. Transportability, packaging, and handling considerations

v. Human Engineering and Biomedical considerations (including
life support and Crew Station Requirements).

w. Standardization considerations

x. Description and characteristics of commercially available
equipment, including any optional capabilities such as
special features, interface units, special instructions,
controls, formats, etc., (include limitations of
commercially available equipment such as failure to meet
human engineering, safety, and maintainability requirements
of the specification and identify deficiencies).

y. Existing documentation (technical orders, commercial
manuals, etc.,) for commercially available equipment and
copies of contractor specifications used to procu@
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9 equipment shall be made available for review by the
contracting agency.

z. Firmware to be provided vith the system: microprogram logic
diagrams and reprogramming/instruction translation algorithm
descriptions, fabrication, packaging (integration technology
(e.g., LSI, MSI), device types (e.g., CMOS, PMOS)), and
special equipment and support software needed for
developing, testing, and supporting the firmware.

aa. Life Cycle Cost Analysis

ab. Armament compatibility

ac. Corrosion prevention/cdntrol considerations

ad. Findings/Status of Quality Assurance Program

40.2.2 CSCls:

a. Functional flow. The computer software functional flow
embodying all of the requirements allocated from the
Software Requirements Specification and Interface
Requirements Specification(s) to the individual Top-Level
Computer Software Components (TLCSCs) of the CSCI.

b. Storage allocation data. This information shall be
presented for each CSCI as a whole. describing the manner in
which available storage is allocated to individual TLCSCs.
Timinq, sequencing requirements, and relevant equipment
constraints used in determining the allocation are to be
included.

c. Control functions description. A description of the
executive control and start/recovery features for the CSCI
shall be available, including method of initiating system
operation and features enabling recovery from system
malfunction.

,d. CSCI structure. The contractor ,shall describe the top-level
structure of the CSC!, the reasors for choosing the
components described, the development meth)odology which will3
be used within the constraints of the available computer
resources, and any support programs which will be required
in order to develop/maintain the CSCI strurture and
allocation of data storage.

e. Security. An identification of unique security requirements
and a description of the techniques to be used for
implementing and maintaining security within the CSCI shall
be prov-ded.
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f. Reentrancy. An identification of any reentfanco
requirements and a description nf the techniques for
implementing reentrant routines shall be available.

g. Computer software development facilities. The availability,
adequacy, and planned utilization of the computer software
development facilities shall be addressed.

h. Computer software development facility versus the
operational system. The contractor shall provide
information relative to unique design features which may
exist in a TLCSC in order to allow use within the computer
software development facility, but which will not exist in
the TLCSC installed in the uperatinnal system. The
contractor shall provide information on the design of
support programs not explicitly required for the operational
system but which will be generated to assist in the
development of the CSCI(s). The contractor shall also
provide details of the Software Development Library
controls.

i. Development tools. Th* contractor zhall describe any
special simulation, data reduction, or utility tools that
are not deliverable under the terms of the contract, but
which are planned for use during software develtpiment.

j. Test tools. The contractor shall describe any special test*e
systems, test data, data reducation teols, test computer
software, or calibration and diagnoutic software that are
not deliverable under terms of the contract, but which are
planned for use during product development.

k. Description and characteristics of commercially avsiiable
computer resour.c-es, including any optional capabilities such
as special features, interface units, special instructions,
controls, formats. etc. Include limitations of commabrcially
available equipment su:h as failure to meet human
engineering, safety and maintainability requirements of the
specification and identify deficiencies.

1. Existing documentatibn (technical orders, commercial
manuals. etc.) for commercially available computer resources
and copies of contractor specifications used to procure
computer resources shall be made available for review by the
contrac:ing agency.

m. Support resources. The contractor shall describe those
resources necessary to support the software and firmware
during operational deployment of the system, such as
operational and support hardware and software, personnel,
special skills, human factors, configuration management,
test, and facilities/space.
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r . operation and support documents. The preliminary versions
of the CSOM, SUM, CSDM, and CRISD shall be reviewed for
technical content .and z:mpatability with the Lop-level
design documentation.

o. Updates since the last review to all previously delivered

software related CDRL items.

p. Review considerations applicable to 4C.2.1 as appropriate.

40.2.3 SupDort Equipment (SE):

a. Review considerations applicable to paracgraph 40.2.1 and
40.2.2 as apprQpriate.

b. Verify testability analysis results. For example, on
repairable integrated circuit boards are test points
available so that failures can be isolated to the lowest
level of repair (See Section 3 Definitions, for *Levels of
repair').

c. Verify that the Goverrnment furnished SE is planned to be
used to the maximum extent possible..

d. Review progress of long-lead time SE items, identified
through interim release and SE Requirements Document (SERD)
procedures.

e. Review progress toward determining total SE requirements for
installation, checkout, and test support requirements.

f. Review the reliability/maintainability/availability of
support equipment items.

g. Idertify lc:istic support requirements for support equipment
items and rationale lox their selection.

h. Review calibration requirements.

i. Describe technical manuals and data availability for support
equipment.

j. Verify compatibility of proposed support equipment with the
system maintenance concept.

k. If a Logistic Support Analysis (LSA) is lot done, then
review the results of SE trade-off studies for each
alternative support concept. For existing SE and printed
circuit board testers, review Maintainability data resulting
from the field use of these equipments. Review the cost
difference between systems using single or multipurpose SE
vs. proposed new SE. Examine technical feasibility in
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using existing, developmental, and proposed new SE. Foo
mobile systems, review the mobility requirements of support
equipment.

1. Review the relationship of the computer resources in the
system/subsystem with those in Automatic Test Equipment
(ATE). Relate this to the development of Built In Test
Equipment (BITE) and try to reduce the need for complex
supporting SE.

40.3 Evaluation of Electrical, Mechanic.L and Logical Designs

40.3.1 HWCls. The material of paragraph 40.2.1 above shall be
evalueted to:

a. Determine that the preliminary detail design provides the
capability of satisfying the performance characteristics
paragraph of the KWCI Development specifications.

b. Establish compatibility of the HWCI operating
characteristics in each mode with overall system design
requirements if the HWCI is involved in multi-mode
functions.

c. Establish the existence and nature of physical and
functional interfaces between the HWCI and other items ofi
equipment, computer software, and facilities.

40.3.2 CSCIs. The material of paragraph 40.2.2 above shall be
evaluate-to.

a. Determine whether all interfaces between the CSCI and all
other configuration items both internal and external to the
system meet the -equirements of the Software Requirements
Specification and Interface Requirements Specification(s).

b. Determine whether the top-level design embodies all the
requirements of the Software Requirements and Interface
Requirements Specifications.

c. Determine whether thv approved design methodology has been
used for ti-e top-level design.

d. Determine whether the appropriate Human Factors Engineering
(HWE) principals have been incorporated in the design.

e. Determine whether timing and sizing constraints have been
met throughout the top-level design.

f. Deý.ermine whether logic affecting system and nuclear safety
has been incorporated in the design.
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40.4 Electromagnetic Compatibility. Review HWCI design for
compliance wI'n electromagnetic nompatibility/electromagnetic

interference (EMC/FJMI) requirements. Use Zlectrcmagnetic
Compatibility Plan as the basis for this review. Check
application of MIL-STDs and MIL-Specs cited by the
system/equipment specification(s) to the HWCI/Sibsystem design.
Review preliminary EMI test plans to assess adequacy to confirm
that EMC requirements have been met.

40.5 Design Reliabil

40.5.: Identify the quahtitative reliability requirements
specified in the hardware Development and Software Requiraments
Specification(s), including design allocations, and the complexity
of the CSCIs.

40.5.2 Review failure rate sources, derating policies, and
prediction me,.hods. heview the reliability mathematical models
and block diagrams as appropriate.

40.5.3 Descr'ibe planned actions when predictions are less than
specified requirements.

40.5.4 Identify and review parts or components which have a
critical life or reciirv special consideration, and general plan
for handling. Agenciez so affected shall present planned actions
to deal with these components or parts.

40.5.5 Identify applications of redundant HWCI elements. Evaluate
the basis for their use and provisions fbr *on-line" switching of
the redundant elrmnt.

40.5.6 Rzviev critical signal paths to determine that a
fail-safe/fail-sott design has been provided.

40.5.7 Review margins of safety for HWCIs between functional
requirements and design provisions for elements, such as: prwer
supplies, transmitter modules, motors, and hydraul.c pumps.
Similarly, review structural -eleinents: i.e., antenna pedestals,
dishes, and radomes to determine that ddequate margin4 of safety
shall :be prov-ided between operational stresses and design
strengths.

40.5.8 Review Reliability Design Guidelines for H.WCIs to insure
that design reliability concepts shall be available and used by
equipment designers. Reliability Design Guidelines shall include,
as a minimum, part application guidelines (electrical derating,
tiermal derating, part parameter tolerances), part selection order
of prefxerence, prohibited parts/materials, reliability
appvrtiorm.ents/preodiczions, and management procedures to ensure
compliance with the guidelines.
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40.5.9 Review for ?WCls preliminary reliability demonstration
plan-, failure counting ground rules, accept-reject criteria,
number of test articles, test location and environment, planned
starting date, and test duration.

40.5.10 Revie4 elements of reliability program plan to determine
that each task has been initiated toward achieving specified
requirements.

40.5.11 Review subcontractor/supplier reliability controls.

40.6 Design Maintainability

40.6.1 Identify the quantitative maintainability requirements
specified in the hardware Development and Software Requirements
Specifications; if applicable, compare preliminary predictions
with specified reqcjiirements.

40.6.2 Review FWC1 preventive maintenance schedules in terms of
frequencies, durations, and compatibility with system schedules.

40.6.3 Review repair rate sources and prediction methods.

40.6.4 RPviev planned actions when predictions indicate tha
..•ecified requirements will not be attained. W
40.6.5 Review planned designs for accessibility, testability, and
ease of maintenance characteristics (including provisions for.
automatic or operator-controlled recovery from
failure/malfunctions) to determine: consistency with specified
requirements.

40.6.6 Determine if planned HWCI design indicates that parts,
assemblkes, and components will be so placed that there is
sufficient space to use test probes, soldering irons, and other
tools without difficulty and that they are placed so that
structural members of units do not prevent access to them or their
ease of removal.

40.6.7 RevieO provisions for diagnosing cause(s) of failure; means
for localizing source to lowest replaceable element: adequacy and
locations of planned test points; and planned system diagnostics
that provide a means for isolating faults to and within the
configuration item . This review shall encompass on-line
diagnostics, off-line diagnostics, and proposed technical orders
and/or commercial manual-.

40.6.8 Review for HWCIs the Design for Maintainability Checklist
to insure that listed design principles shall lead to a mature
maintainability design. Determine that contractor desiq9
engine*rs are using the checklist.
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40.6.9 Evaluate for M.WCIs the preliminary u'aiI.tainabili .y
demonstration plan, including number of maintenance tasks that
shall be accomplished; accept-reject criteria; general plans for
introducing faults into tne kwC; and personnel involved in the
demornstrat ion.

40.6.10 Review elements of maintainability program plan to
determine that each task has been initiated towards achieving
specified requirements.

40.6.11 Insure th&t consideration has been given :o optimizing the
system/item from a maintainability and maintenance viev-rpoint and
that it iz supportablr within the maintenance concept as
developed. Also, four iWCXz insure that a Repair Level Analysis
"(RLA) has been cor.sidered.

40.7 Human Factors

40.7.1 The contractor ahall present ev.dence that substantiates
the functional allocý4,-ion decisions. -1e Review shall cover all
operational and maintenance functions of ,-ne configuration item.
In particular, ensurc that the approach to -)e followed emphasizes
the functiona: inteqrity of the man with the ,wachine to accomplish
a system operation.

S40.7.2 Review design data, design descripti,)nz and drawings on
system operations, equipments, and facilities to insure that human
performance requirements of the hardware Develot~ment and Software
Requirements Specifications are met. ExampieN of the types of
design information to be reviewed are:

a. Operating modes for each display zzation, and ior each mode,
the functions performed, the dispiays •nd control used, etc.

b. The exact formau and content of each display, including data
locations, spaces, abbreviations, the number of digits, all
special symbols (Pictographic), alert mechanisms (e.g.,
flashing rates), etc.

c. The control and data entry devices and formats including
keyboards, special function keys, :=.irsor control, etc.

d. The formet of all operator inputs, wogether with provisions
for error detection and correction.

e. All status, error, and data printouts - including formats,
headings, data units, abbreviations, spacings, coli-ns, etc.

These should be presented in sufficient detail to allow
contracting agency personnel to judge adequacy from a human

* usability standpoint,. and design persvnnel to know what is
-required, -and test personnel to prepare tests.
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40.7.3 Make Iecomend.itioils to update the System/Segment, or
Software Requirem-nts Specificaticvn and Interface Requirements
Specification(s' in cases where require'ments for human performance
need to be more detailed.

40.7.4 Review man/machine functions to insure that man's
capabiliti%.s are utilized and that his limitations are not
exceeded.

40.8 System Safety

4U.8.1 Review results of configuration item safety analyses, and
quantitative hazard analyses (if applicable).

40.8.2 Review results of system and intra-system safety interfaces
and trade-off s..dies affecting the configuration item.

40.8,3 Review safety requirements levied on subcontractors.

40.8.4 Review known special acas of safety, peculiar to the
nature of the system (e.g., fuel handling, fire protection, high
levels of radiated energy, high voltage protection, safety
interlocks, etc.).

40.8.5 Review results of preliminary safety tests (ila
appropriate).

40.8.6 Generally review adequacy and completeness of configuration
item from de.sign safety viewpoint.

40.8.7 Review compliance of commercially available configuration
items or configuration item com.ponents with system safety
requirements ana identify modifications to such equipment, if
required.

40.9 Natural Environment

40.9.1 Review contractor's planned design approach toward meeting
climatic conditions (operating and non-operating ranges for
temperature, humidity, etc.) that are specified in the KWC;
Development Specification.

40.9.2 Insure that the contractor clearly undezstands the effect
of, and the interactions between, the natural aerospace
environment and HWCI design. In cases where the effect and
interactions are not known or are ambiguous, insure that studies
are in progress or planned to make these deterninations.

40.9.3 Current and forecast natural aerospace environment
parameters may be needed for certain configuration items: e.g.,
display of airbase conditions in a command and control system*
calculation of impact point !or a missile, etc. Insure•
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compatibility between the configuration item design and
appropriate meteorological communications by comparing
characteristics of the source (teletype, facsimile, or data link)
with that of the configuration item. Insure that arrangements or
plans to obtain needed information have been made and that
adequate display of natural environmental information shall be
provided.

40.10 Equipment and Part Standardization

40.10.1 Eouizment and Components:

a. Review current and planned contractor actions to determine
that equipment or components for which standards or
soecifications exist shall be used whenever practical.
(Standard item with NSN should have first preference).

b. Review specific trade-offs or modifications that may be
required of existing designs if existing items are, or will
be, incorporated in the HWCI.

c. Existing designs will be reviewed for use or non-use based
on the potential impact on the overall program in rhe
following areas:

(1) Performance

(2) Cost

(3) Time

(4) Weight

(5) Size

(6) Reliability

(7) Maintainability

(8) Supportability

(9) Producibility

d. Review IIWCI design to identify areas where a practical
design change would materially increase the number of
standard items that could be incorporated.

e. Insure that Critical Item Specifications shall be prepared
for hardware items identified as engineering or logistics
critical.
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40.10.2 Parts Standardization and interchangeability:

a. Review procedures to determine if maximum practical use will
be made of parts built to approved standards or
specifications. The potential impact on the overall program
is to be evaluated when a part built to approved standards
and specifications cannot be used for any of the following
reasons:

(1) Performance

(2) Weight

(3) Size

(4) Reliability/Mentainability/Availability

(5) Supportability

(6) Survivability (including nuclear)

b. Identify potential design changes that will permit a greater
use of standard or preferred parts and evaluate the
trade-offs.

c. Insure understanding of parts control program operations
selection and approval of parts in new design or major
modifications.

d. Review status of the Program Parts Selection List.

e. Review status of all non-standard parts identified.

f. Review pending parts control actioiis that may cause program
slippages, such as non-availability of tested parts.

40.10.3 Assignment of Official Nomenclature:

a. Insure understanding of procedure for obtaining assignment
of nomenclature and approval of nameplates.

b. Determine that a nomenclature conference has been held and
agreement has been reached -with the contracting agency on
the level of nomenclature: i.e., system, set. central,
group, component, sub-assembly, unit, etc.

40.11 Value Encineering

40.11.1 Review the Contractor's in-house incentive Value
Engineering Program, which may include but not be limited to tf
following: #
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a. Contractor's Value En~ineering oroanization, policies and
procedures.

b. Contractor's Value Engineering Tra. :ng Program.

c. Potential Value Engineering projects, studies and VECPs.

d. Schedule of planned Value Engineering tasks/events.

e. Policies and procedures for subcontractor value Engineering
Programs.

40.12 Transportabilitv

40.12.1 Review HWCI tc determine if design meets contracts
requirements governing size and weight to permit economical
handling, loading, securing, transporting, and disassembly for
shipment within existing capabilities of military and commercial
carriers. Identify potential outsized and overweight items.
Identify system/items defined as being hazardous. Ensure
packaging afforded hazardous items complies with hazardous
materials regulations.

40.12.2 Identify HWC~s requiring special temperature and -humidity
control or those possessing sensitive and shock susceptibility
characteristics. Determine special transportation requirements
and availability for use with these HWCIs.

40.12.3 Review Transportability Analysis to determine that
transportation conditions have been evaluated and that these
conditions are reflected in the design of protective, shipping,
and handling devices. In addition to size and weight
characteristics, determine that analysis includes provisions for
temperature and humidity controls, minimization of sensitivity,
susceptibility to shock, and transit damage.

40.13 Test

40.13.1 Review -all changes to the System/Segment, HWCI
Development, Software Requirements, and. :nterface Requirements
Specifications subsequent to the established Allocated Baseline Zo
determine whether Section 4.0 of all chese specifications
adequately reflects these changes.

40.13.2 Review information to be provided by the contractor
regarding test concepts for Development Test and Evaluation (DT&E)
testing (both informal and formal). Information shall include:

a. The organization and responsibilities of the group that wilI
be responsible for test.
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b. The management of his in-house development test effort

provides for:

(1) Test Methods (plans/procedures)

(2) Test Reports

(3) Resolution of problems and errors

(4) Retest procedure

(5) Change control and configuration martgement

(6) Identification of any special test tools that
are not deliverable under the contract.

c. The methodology to be used to meet quality assurance
requirements/qualification requirements, including the test
repeatability characteristics end approach to regression
testing.

d. The progress/status of the test effort since the previous
reporting milestone.

40.13.3 Review status of all negative or provisional entries suc -
as Onot applicable ({/A)* or "to be determined (TBD)* in SectioW
4.0 of the System/Segment, hardware Development. Software
Requirements or Interface Requirements Specifications. Review all
positive entries for technical adequacy. Insure that associated
test documentation includes these changes.

40.13.4 Review interface test requirements specified in Section
4.0 of the hardware Development, Software Requirements, and
Interface Requirements Specifications for compatibility, currency,
technical adequacy, elimination of redundant test. Insure that
all associated test documents reflect these interface
requirements.

40.13.5 Insure that all test planning documentation has been
updated to include new test support requirements and provisions
for long-lead time support requirements.

40.13.6 Review contractor test data from prior testing to
determine if such data negates the need for additional testing.

40,13.7 Examine all available breadboards, mock-ups, or devices
which will be used in implementing the test program or which
affect the test program, for program impact.

40.13.8 Review plans for software Unit testing to ensure that
tney:
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a. Address Unit level sizi-ng, timing, and, accuracy
requirements.

b. Present general and specific requirements that will be
demonstrated by Unit testing.

c. Describe the required test-unique support software,
hardware, and facilities and the interrelationship of these
items.

d. Describe how, when, and from where the test-unique support
items will be obtained.

e. Provide test schedules consistent with higher level plans.

40.13.9 Review plans for CSC integration cesting to ensure that
they:

a. Define the type of testing required for each level of the
software structure above the unit level.

b. Present general and specific requirements that will be
demonstrated by CSC integration testing.-

c. Describe the required test-uniq'ue support software,
hardware, and faciliti"s-and the interrelationship of these

d. Describe how, when, and from where the test-unique support

items will be obtained.'

e. Describe CSC integra,:ion test management, to include:

(1) Organization and responsibilities of the test team

(2) Control procedures to be applied during test

(3) Test reporting

(4) Review of CSC integration test results

(5) Generation of data to be used in CSC
integration testing.

f. Provide test schedules consistent with higher level plans.

40.13.10 Review plans for formal CSCI testing to ensure that they:

a. Define the objective of each CSCI test, and relate the test
to the software requirements being tested.
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b. Relate formal CSCI tests to other test phases.

c. Describe support software, hardware, and facilities required
for CSCI testing; and how, when, and from where they will be
obtained.

d. Describe CSCI test roles and responsibilities.

e. Describe requirements for Government-provided software,
hardware, facilities, data, and documentation.

f. Provide CSCI test schedules consistent with higher-level
plans.

g. Identify software requirements that will be verified by each

formal CSC: test.

40.14 Maintenance and Maintenance Data (UW'CIs)

40.14.1 Describe System Maintenance concept for impact on design
and SE. Review adequacy of maintenance plans. Coverage shall be
provided for On Equipment (Organizational), Off Equipment - On
Site (Intermedi-ate), Off Equipment - Off Site (Depot) level
maintenance of Government Furnished Equipment (GFE), and
Contractor Furnished Equipment (CFE). (See Section 3,
Definitions, para 3.12 for levels of maintenance.) *
40.14.2 Determine degree of understanding of the backgroun',
purpose, requirements, and usage of Maintenance (failure) Data
Collection and Historical/Status Records. (Ref Data Item titled,
"Reliability and Maintainability Data Reporting and Feedback
Failure Summary Reports").

40.14.3 Describe method of providing Maintenance, Failure,
Reliability, Maintainability Data to contracting agency.

40.14.4 Describe how requirements are submitted to the contracting
agency for Equipment Classification tEQ/CL) Codes (formerly Work
Order Number Prefix/Suffix Codes) when this requirement exists.

40.14.5 Review plans for (and status of) Work Unit Coding of the
equipment. work Unit codes sheal be available for documenting
.Maintenance Data commencing with configuration item/Subsystem
Texting. (Ref. Data Item titled *Technical Orders" and the
military specification on work uni: coding).

40.15 Soares and Government Furnished P (GFP).

40.15.1 Review lcgistics and provisioning planning to insure full
understanding of scope of requirements in these areas and that a
reasonable time-phased plan has been developed for accomplishment.
Of specific ccrcern are the areas of: provisioning requirements
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- GFP usage, and spare parts, end support during installation,
checkout, and test.

40.15.2 Review provisioning actions and identify existing or
potential provisioning problems - logistic critical and long-lead
time items are identified and evaluated a~ainst use of the interim
release requirements.

40.15.3 Review plans for maximum screening and usage of GFP, and
extent plans have been implemented.

40.15.4 Review progress toward determining and acquiring total

installation, checkout, and test support requirements.

40.16 Packagina/SDPE (Soecial Design Protective SEuipment)

40.16.1 Analyze all available specifications (System/Segment, HWCI
Development, Software Requirements, Interface Requirements, and
Critical Items) for packaging (Section 5) requirements for each
product fabrication and material specification.

40.16.2 Evaluate user/operational support requirements and
maintenance concepts for effect and influence on package design.

40.16.3 Establish that time phased plan for package design
development is in consonance with the development of the equipment
design.

40.16.4 Review planned and/or preliminary equipment designs for
ease of packaging and simplicity of package design, and identify
areas where a practical design change would materially decrease
cost, weight, or volume of packaging required.

40.16.5 Review requirements for SDPE necessary to effectively
support configuration item during transportation, handling and
storage processes. Insure SDPE is categorized as a configuration
item utilizing specifications conforming to the types and forms as
prescribed in the contract. Review SDPE development/product
specifications for adequacy of performance/interface requirements.

40.16.6 Determine initial package design baselines, concepts,
parameters, constraints, -etc., to the extent possible at this
phase of the configuration item development process.

40.16.7 Insure previously developed and approved package design
data for like or similar configuration items is being utilized.

40.16.8 Establish plans for trade studies to detarmine the most
economical and desirable packaging design approach needed to
satisfy the functional performance and logistic requirements.
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40.16.9 Verify the adequacy of the prototype package design.

40.16.10 Review Section 5 of Specification to insure full
understanding by contractor for contractor requirements. Identify
package specification used for hazardous materials,

40.17 Technical Manuals

40.17.1 Review status of the "Technical Manual Publications Plan"
to insure that all aspects of the plan have been considered to the
extent that all concerned agencies are apprised of the technical
manual coverage to be obtained under this procurement. The
suitability of available commercial manuals and/or modifications
there:o shall also be determined.

40.17.2 Review the availability of technical manuals for
validation/verification during the latter phases of DT&Z testing.

40.17.3 If a Guidance Conference was not accomplished or if open
items resulted from it, then review as applicable provisions for
accomplishing TO in-process reviews, validation, verification,
prepublicatin, and postpublication reviews.

40.18 System Allocation Document

40.18.1 Reviev tha Draft System Allocation Document f 1
completeness and technical adequacy to extent completed.

40.13.2 The format shall provide the following minimum
information:

a. Drawing Number
b. Issue
c. MNLber of Sheets
d. Location
e. Configuration Item Number
f. Title
g. Part Number
h. Serial Number
i. Specification Number
j. Equipment Nomenclature
k. Configuration Item Quantity
1. Assembly Drawing

40.19 Desirn Producibility and manufacturingr

-. i.j.l ,.. contractor shall demonstrate and present evidence that
manufacturing engineering will be integrated into the design
process.
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* a. The contractor shall provide evidence oIL performingproducibility analyses on development hardware trading ot!
design requirements against manulacturing risk, cost,
production, volume, and existing capability/availability.

Evidence of such analyses may be in the contractor's own
format but must conclusively demonstrate that in-depth
analyses were performed by qualified
organizations/individuals and the results of those analyses
will be incorporated in the design.

b. Preliminary manufacturing engineering and production
planning demonstrations shall address: material and
component selection, preliminary production sequencing,
methods and flow concepts, new processes, manufacturing
risk, equipment and facility utilization for intended rates
and volume, production in-process and acceptance test and
inspection concepts. (Efforts to maximize productivity in
the above areas should be demonstrated.)

c. Management systems to be utilized will insure that
producibility and. manufacturing considerations are
integrated throughout the FSD effort.

4019o2 The producibility and manufacturing concerns identified in
the SRR and the SDR shall be updated and expanded to:

a. Provide evidence that concerns identified in the
Manufacturing Feasibility Assessment and the Production
Capability Estimate have been addressed and that resolutions
are planned or have been performed.

b. Make recommendations including manufacturing technology
efforts and provide a schedule of necessary actions to the
program office to resolve open manufacturing concerns and
reduce manufacturing risk.

40.20 Post Review Action

40.20.1 After completing the PDR, the contractor shall publish and
distribute copies of Review minutes. The contracting agency
officially acknowledges completion of a PDR as indicated in
paragraph 4.2.4.

40.20.2 The accomplishment of the PDR shall be recorded on the
configuratlon item Development Record by the contractor.
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O -- 50. Critical Design Review

50.1 General. The CDR shall be conducted on each configuration
item prior to fabrication/production/coding release to insure that
the detail design solutions, as reflected in the Draft Hardware
Product Specification, Software Detailed Design Document (SDDD),
Data Base Design Document(s) (DBDD(s)), Interface Design
Document(s) (IDD(s)), and engineering drawings satisfy
requirements established by the hardware Development Specification
and Software Top Level Design Document (STLDD). CDR shall be held
after the Computer Software Operator's Manual (CSOM), Software
User's Manual (SUM), Computer System Diagnostic Manual (CSDM),
Software Programmer's Manual (SPM), and Firmware Support Manual
(FSM) have been updated or newly released. For complex/large
configuration items the CDR may be conducted on an incremental
basis, i.e., progressive reviews are conducted versus a single
CDR. The overall technical program risks associated with each
configuration item shall also be reviewed on a technical (design
and manufacturing), cost and schedule basis. For software, a
technical understanding shall be reached on the validity and the
degrep of completeness of the SDDD, IDD(s), DBDD(S), STD, CRISD,
SPM, and FSM, and preliminary versions of the CSOM, SUM, and CSDM.

50.1.1 Eguipment/Facilities confiuration items. The detail
design as disclosed Sy the-- ardware Product Specification,
drawings, schematics, mockups, etc., shallibe reviewed against the
HWC! Development Specification performance requirements. For
other then facilities, the result of a successful CDR shall be theestablishment of the design baseline for detailed
fabrication/production planning i.e., the contractor is permitted
to use the detail design as presented at CDR and reflected in the
hardware Product Specification for planning for production and, if
specifically authorized, for initial fabrication/production
efforts.

50.1.2 Computer Software configuration items (CSCIs). The CDR for
a CSCI sh~a Fe. a rormal- techvFiew •f" the CSCI detail
design, including data base and interfaces. The CDR is normally
accomplished for the purpose of establishing integrity of computer
software design at the level of a Unit's logical design .prior to
coding and testing. "CJR may be 4ccomplished at a single review
meeting or in increments durinq the development process
corresponding to period! at which components or groups of
components :each the completion oi logical design. The primary
product of the CDP is a formal identification of specific software
'Jocumetation which will be released for coding and testing. By
mutual agreement between the contractor and the contracting
agency, CDRs may be scheduled concurrently for two or more CSCIs.

50.1.2.1 Since computer software revelopment is an iterative
process, the compl~tion, of a CDR for a CSCI is not necessarily

Asufficient for maintaining adequate visibility into the remaining
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development effort through testing.

50.1.2.2 Additional In-?ro;ress Reviews may be scheduled post-CDR
which address:

a. Response to outstanding action items

b. Modifications to design necessitated by approved ECPs or
design/program errors

c. Updating sizing and timing data

d. Updated design information, as applicable

e. Results obtained during in-house testing, including problems
encountered and solutions implemented or proposed.

50.2 Items to be Reviewed. The contractor shall present thefollo'ving for 'review by th. contracting agency:

50.2.1 HWCIs

a. Adequacy of the detail design reflected in the draft
hardware Product Specification in satisfying the
requirements of the HWCI Development Specification for the
item being reviewed. 1 0

b. Detail engineerinq drawings for the HWCI including schematic
diaqrams.

c. Adequacy of the detailed design in the following areas:

(1) Electrical design

(2) Mechanical design

(3) Environmental control and thermal aspects

(4) Electromagnetic compatibility

(5) Power generation and grounding

(5) Electrical and mechanical interface compatibility

(7) mass propertiez

(8) Reliability/Maintal.nabili.ty/Availability

(9) System Safe-y Engineering

(1-0) Security Engineering
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(11) Survivability/Vulnerabilitcy (including nuclear)

(12) Producibility and Manufacturing

(13) Transportability, Packaging and handling

(14) Human EngineerIng and Biomedical Requirements (includiiig
Life Support and Crew Station Requirements)

(15) Standardization

(16) Design versus Logistics Trade-offs

d. Interface control. drawings

e. Mock-ups, breadboards, and/or prototype hardware

f. Design analysis and test data

g. System Allocation Document for KWCI inclusion at each
scheduled location.

h. Initial Manufacturing Readiness (for example, manufacturing
engineering, tooling demonstrations, development and
proofing of new materials, processes, methods, tooling, test
equipment, procedures, reduction of manufacturing riaks to
acceptable levels).

i. Preliminary VECPs and/or formal VECPs

j. Life cycle costs

k. Detail design information on all firmware to be provided
with the system,

1. Verify corrosion prevention/control considerations to insure
materials have been chosen that will be compatible with
operating environment.

m. Findings/Status of Quality Assurance Program

50.2.2 CSC:s.

a. Software Detailed Design, Data Ba~e Design, and Interface
Design Documentts). In cases where the CDR is conducted in
increments, complete documents to support that increment
shall be available.

b. Supporting documen:ation describing results of analyses,
testing, etc., as mutually agreed by the contracting agency
and the contractor.
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c. System Allocation Document for CSCI inclusion at each

scheduled location.

d. Computer Resources Integrated Support Document.

e. Software Programmer's Manual

f. Firmware Support Manual

g. Progress on activities required by CSCI PDR (para 40.2.2).

h. Updated operation and support documents (CSOM, SLTh, CSD)M'.

i. Schedules for remaining milestones.

j. Updates since the last review to all previously delivered
software related CDRL items.

50.2.3 Support ESipment, (SE):

a. Review requirements (paragraphs 50.2.1 and 50.2.2) .for SE.

b. verify maximum considerations GFE SE A

c. Identify existing or potential SE provisioning problems

d. Determine qualitative and quantitative adequacy of
provisioning drawings and data

e. Review reliability of SE

•. Review logistic support requirements for SE items

g. Review calibration requirements

h. Review documentation for SE.

50.3 Detailed Evaluation of Electrical, mechanical, and LoQicalDesisns --

50.3.1 HWCIs. Detailed block diagrams, schematics, and logic
diagrams shall be compared vith interface control d'awings to
determine system compatibility. Analytical and available test
data shall be reviewed to insure the hardware Devzlopment
Specification has been satisfied.

50.3.1.1 The contractor shall provide information on firmware
which is included in commercially available equipment or to be
included in equipment developed under the contract, Firmware in
this context includes the microprocessor and associated sequence•
of micro-instructions necessary to perform the allocated tasks.*
As a minimum, the information presented durin; CDR shall provide
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descriticns and status for the following:

a. Detailed logic flow diagrams

b. Processing algorithms

c. Circuit diagrams

d. Clock and timing data (e.g., timing charts for
mlcro-instructions)

e. Memory (e.g.. type (RAM, PROM), word length. size (total and

spare capacity))

f. Micro-instruction list and format

g. Device functional instruction set obtained by implementation
of firmeare.

h. Input/output data width (i.e., number of bits for data and
contrul.)

i. Self-test (diagnostics) within firmware.

) j. Support software for firuvware development: -

(1) Resident assembler

(2) Loader

(3) Debugging routines

(4) Executive (monitor)

(5) Non-resident diagnostics

(6) Cross assembler and higher level language on host
computer

(7) Instruction zimulator

50.3.2 CSCIs. The contractor shall present the detailed design
(including T ationale) of the CSCI to include:

a. The assignment of CSCI requirements to specific Lower-Level
Computer Software Components (LLCSCs) and Units, the
criteria and design rules used to accomplish this
assignment, and the traceability of Unit and LLCSC designs
to satisfy CSCI requirements, with emphasis on the neceasity
and sufficiency cf the Units for implementing TLCSC design
requirements.
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b. The overall information flow between software Units, the
method(s) by which each Unit gains control, and the
sequencing of Units relative to each other.

c. The design details of the CSCI, TLCSCs, LLCSCs, and Units
including data definitions, timing and sizing, data and
storage requirements and allocations.

d. The detailed design characteristics bf all interfaces,
including their data source, destination, interface name and
interrelationships; and, if applicable, the design for
direct memory access. The contractor shall also give an
overview of the key design issues of the interface software
design, and indicate whether data flow formats are fixed or
subject to extensive dynamic changes.

e. The detailed characteristics of the data base. Data base
structure and detailed design, including all files, records,
fields, and items. Access rules, how file sharing will be
controlled, procedures for data base recovery/regeneration
from a system failure, rules for data base manipulation,
rules for maintaining file integrity, rules for usage
reporting, and rules governing the types and depth of access
shall be defined. Data management rules and algorithms for
implementing them shall be described. Details of th
language required by the user to access the data base shal•l
-also be described.

50.4 Electromagnetic Compatibilitv:

a. Review contractor EMC design of all HWCIs. Determine
compliance w•ith requirements of the Electromagnetic
Compatibility Plan and HWCI specifications.

b. Re,,[ew system FMC including effects on the electromagnetic
enjironment (inter-system EMC) and intra-system EMC.
Determine acceptability of EC design and progress toward
mvetirna contractual WMC requirements.

c. Review EMC test plans. Determine adequacy to confirm EMC
design characteristics of tht system/FtWCI/subsystem.

50.5 Design Reliability:

50.5.1 Review the most recent predictions of hardware and software
reliability and compare against requirements specified in hardware
Development Specification and Software Requirements Specification.
For hardware, predictions are substantiated by review of parts
application stress data.

50.5.2 Review applications of parts or coofiguration items w ,it
minimum life, or those which require special consideration t
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insure their efiect on system performance is minimized.

50.5.3 Review completed Reliability Design Review Checklist to

insure principles have been satisfactorily reflected in the

configuration item design.

50.5.4 Review applications of redundant configuration item
elements or components to establish that expectations have
materialized since the PDR.

50.5.5 Review detailed HWTCI reliability demonstration plan for

compatibility with specified test requirements. The number of

test articles, schedules, locations, test conditions, and
personnel involved are reviewed to insure a mutual understanding
of the plan and to provide overall planning information to
activities concerned.

50.5.6 Review the failure data reporting procedures and methods
for determination of failure trends.

50.5.7 Review the thermal analysis of components, printed circuit
cards, modules, etc. Determine if these data are used in
performing the detailed reliability stress predictions.

50.5.8 Review on-line diagnostic programs, off-line diagnostic
programs, support equipment, and preliminary technical orders
tand/or commercial manuals) for compliance with the system

maintenance concept and specification requirements.

50.5.9 Review software reliability prediction model and its
updates based upon test data and refined predictions of component
usage rates and complexity factors.

50.6 Design Maintainability

50.6.1 Review the most recent predictions of quantitative

maintainability and compare these against requirements speciiied
in the HWCI Development Specification and Software Requirements
Specification.

50.6.2 Review preventive maintenance frequencies and durations for

compatibility with overall system requirements and planning
criteria.

50.6.3 identify unique maintenance procedures reu-ired for the
configuration item during operational use and evaluate their total
effects on system maintenance concepts. Assure that system is
optimized from a maintenance and main'ainanility viewpoint and
conforms with the planned maintenanc? concept. This shall include
a review of provisions for automatic, semi-automatic, and manual
recovery from hardware/software failures and malfunctions.
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50.6.4 Identify desi;n-for-maintainability criteria provided by
the checklist in the design detail to insure that criteria have,
in fact been incorporated.

50.6.5 Determine if parts, assemblies, and other items are so
placed that there is sufficient spcce to use test probes,
soldering irons, and other tools without difficulty' and that they
are placed so that structural members of units do not prevent
access to them or their ease of removal.

50.6.6 Review detailed maintainability demonstration plan for
compatibility with specified test requirements. Supplemental
information is provided and reviewed to insure a mutual
understanding of the plan and to provide overall planning
information to activities concerned.

50.7 Human Factors

50.7.1 Review detail design presented on drawirngs, schematics,
mockup3, or actual hardware to determine that it meets human
performance requirements of the HWCI Development Specification and
Software Requirements Specification, interface Requiirements
Specification(s), and accepted human engineering practices.

50.7.2 Demonstrate by checklist or other formal means the adequa
of design for human performance.

50.7.3 Review each facet of design for man/machine compatibility.
Review time/cost/effectiveness considerations and forced
trade-offs of human engineering design.

50.7.4 Evaluate the following human engineering/biomedical design

factors:

a. Operator controls

b. Operator displays

c. Maintenance features

d. Anthropometry

e. Safety features and emergency equipment

f, Work space layout

g. Internal environmental conditions (noise, lighting,
ventilation, etc.)

h. Training equipment

i. Personnel accomodations
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50.8 System Safet-

50.8.1 Review configuration item detail design for compliance to
safety design requirements.

50.8.2 Review acceptance test requirements tz insure adequate
safety requirements are reflected therein.

50.8.3 Evaluate adequacy of detailed design for safety and
protective equipment/devices.

50.8.4 Review configuration item operational maintenance safety

analyses and procedures.

50.9 Natural Environment

50.9.1 Review detail design to determine that it meets natural
environment requirements of the hardware Development
Specification.

50.9.2 Insure thLt studies have been accomplished concerning
effects of the natural environment on, or interactions with, the
HWC1. Studies which have been in progress shill be complete at
this time.

50.9.3 Determine whether arrangements have been made to obtain
current and/or forecast natural environment information, when
needed for certain HWCIs. Assure compatibility of HWCI and source
of informnation by comparing electrical characteristics and formats
for the source and the HWCI.

5C.10 Egiment and Parts Standardization.

50.10.1 Equipment and Components. Determine that every reasonable
action has been ta-en to fulfill the standardization requirements
for use of standard items (standard item with NSN should be first
preference) and to obtain approval for use of non-standard or
non-preferred items. Accordingly, the following criteria shall be
evaluated:

a. Data sources tha; were reviewed.

b. Factors that were considered in the decision .o rejec-t known
similar, existing designs.

c. Factors that were considered in decisions to accept any
existing designs vhich Were incorporated, and the
trbde-offs, if any, that had to be made.

50.10.2 Parts

a. Determine whether zhere are any outstanding non-standard or
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non-preferred parts approval requests and action necessary
for approval or d: sap-roval. (Status of parts control
program operations).

b. Identify non-standard-non-preferred parts approval problems
and status of actions toward resolving the problems.

c. Review potential fabrication/production line delays due to
non-availability of standard or preferred parts. in such
cases, determine whether it is planned to request use of
parts which may be replaced by standard items during
subsequenz support repair cycles. Assure that appropriate
documentation makes note of these items and that standard
replacement items shall be provisioned for support and used
for repair.

d. Require certification that maximum practical
interchangeability of parts exists aiong components,
assemblies, and HWCIS. Reservations concerning
interchangeability are identified, particularly for hardness
critical items.

e. Sample preliminary drawings and cross check to insure that
parts indicated on the drawings are compatible with the
Program "arts Selection List.

50.10.3 Assignment of Official Nomenclature.

a. Determine whether official nomenclature and approval of
nameplates have been obtained to extent practical.

b. Determine whether DD Form 61, Request for Nomenclat-ure, has
been processed to the agreed level of indenture.

Z. Insure that approved.nomenclature has been reflected in the
Development and Product Specifications.

d. Identify problems associated with nomenclature requests
(DD-61s) together with status of actions towards resolving
the problems.

e. Insure that a software inventory iumbering system has been
agreed to and implemented to the CSCI level.

50.11 Valu. e Enoine, rino (VE)

50.l1.1 Review status of all VECPs presented per the terms of the
contract.

50.11.2 Review any new areas of potential value Engineering
cvnside--ed profitable to challenge.
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50.11.3 If required by contract (funded VE program), review the
actual Value Engineering accomplishments against the planned VE
program.

50.12 Transoortability

50.12.1 Review transportability evaluations accomplished for those
items identified as outsized, overweight, sensitive, and/or
requiring special temperature and humidity controls.

50.12.2 Review actions taken as a result of the above* evaluation
to insure adequate facilities and military or commercial
transporting equipment are available to support system
requirements during Production and Deployment Phases.

50.12.3 Review design of special materials handling equipment,
when required, and action taken to acquire equipment.

50.12.4 Insure OOD Certificates of Essentiality for movement of
equipment have been obtained for equipment exceeding limitations
of criteria established in contract requirements.

50.12.5 Insure transportability approval has been antotated on
design documents and shall remain as long as no design changes are
made that modify significant transportability parameters.

S50.12.6 Identify equipment to be test loaded for air
transportability of material in Military Aircraft.

50.13 Test

50.13.1 Review updating changes to all specifications subsequent
to the PDR, to determine whether Section 4.0 of the specifications
adequately reflects these changes.

50.13.2 Review all available test documentation for currency,
technical adequacy, and compatibility with Section 4.0 of all
Specification requirements.

50.13.3 For any development model, prototype, etc., on vh;ch
testing may have been performed, examine test results for design
compliance with heidware Development, Soft-ware Requirements, and
Interface Requirements Specification requirements.

50.13.4 Review quality assurance prov.Sions/qualification
requirements in HWCI Product, Software Requirements, L;,r Interface
Requirements Specifications for completeness and technical
adequacy. Section 4.0 of these specifications shall include the
minimum requirements that the item, materiel, or procesz must meet
to be acceptable.

50.13.5 Review all test documentation required to support test
s6
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requirements of section 4.0 of HWCI Product Specifications
compatibility, techrical adequacy, and completeness.

50.13.6 Inspect any breadboards, mockups, or prototype hardware
available for test program implications.

50.13.7 Review Software Test Descriptions to ensure they are
consistent with the Software Test Plan and they thoroughly
identify necessary parameters and prerequisites to enable
execution of each planned software test and monitoring of test
results. As a minimum, test descriptions shall identify the
following for each test:

a. Required preset hardware and software conditions and the
necessary input data, including the source for all data.

b. Criteria for evaluating test results.

C. PrerequisiLe conditions to be established or set prior to
test execution.

d. Expected or predicted test resulc.

50.14 Maintenance and Maintenance Data

50.14.1 Review adequacy of maintena:.ce plans.

50.14.2 Review status of unresolved maintenance and maintenance
data problems since the PDR.

50.14.3 Review ztatus of compliance with Data item titled
"Reliability, Maintairability Data Reporting and Feedback Failure
Summary Reports."

50.15 Spare Parts and Government FUrnizhed Protert1 (_GFP).

50.15.1 Review provisioning planning through normal logistics
channels and Administrative Contracting Officer (ACO)
representstiie (Industrial Specialist) tz insure its compatibility
(content and time phasing) with contractual requirements (date and
SOW items). The end objective is to provision by a methcd which
shall insure system supportability at operational date of the
first site. Also accomplish the follo-ing:1

a. Insure contractor understanding of contractual requireatents,
iiicluding time phasing, instructions from logiztlcz•s uppor'.
agencies, interim release authority and procedure, and
responsibility to deliver spare/repair parts by need 4ate.

b. Determine that scheduled provisioning actions, such as,
guidance meetings, interim re-ease and screening, arx. being
accomplished adequately and on time.
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c. Identify existing or potential provisioning problems.

50.15.2 Determine quantitative and qualitative adequacy 0
provisioning dra-dings and data. Verify that Logistics Critical
items are listed for consideratiun and that adequate procedures
exist for reflecting design change informantion in provisioning
documentation and Technical Order's.

50.15.3 Insure support requirements have been determined for
installation, checkout, and test for approval by contracting
agency. Insure screening has been accomplished and results are
included into support requirementz lists.

50.15.4 Deter-mine that adequate storage space requirements have
been programmed for on-site handli.ng of Installation and Checkout
(Z&C), test support material, and a scheme has been developed for
"down streaming" and joint use if insurance (high cost) or
catastrophic failure support items.

50.15.5 Assure that Acquisition Method Coding (AMC) is considered.

50.16 Packaging/SDPE

50.16.1 Review pruposed package design to insure that adequate
protection to the HWCI, and the medi on whicrh the CSCI is
recorded, is provided. against natural and induced
environments/hazards to which the equi-ment will b- subjected
throughout its life cycle, and to in~sule compliance witil
contractua.l requirements. Such analysis shall include, but not 'roe
limited to, the following:

a. Methods of pýe&&ervation

b. Physical/mechanical/snock protection including cushioning
media, shock mounting and isolation featur-es, lcad factors,
support pads, citshioning devices, blocking and bracing, etc.

c. Mounting facilities and securing/hold-Cown przvisions

d. Interior and exterior container designs.

e. Handling provisions and compatibility with eir:raft
materials handling system (462L)

f. Container marking

g. Consideration and identification of 6angerousfhazardou~s
commodities

50.16.2 Review design of 5DPE HWCI to deterrine if a category I
container is required. The analysis of the proposed -:ontainer or
handling, shipping equivalent shall enc:nmpass as a `-,imnum.9 65
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a. Location and type of internal mounting or attachIng
provisions

b. Vibration - shock isclation features, based on the
pre-determined fragility rating (or other constraint of .the
item to be shipped.)

c. Service items (indicators, relief valves, etc.)

d. Environmental control features

e. Erternal handling, s-acking -and tie-dowrn provisions with
stress ratings

f. Dimensional and weight data (gross and net)

g. Bill-of-material

h. Marking provisions including the center-of-gravity location

i. For wheeled SDPE (self-powered or tractor/trailer) the
overall length, width, and height with mounted item, turning
radius, mobility, number of axles, unit contact load, number
of tires, etc.

j. Position and travel of adjustable wheels, titling, or ot*
adjustments to facilitate loading.

50.16.3 Review the results of trade studies, engineering analyses,
etc., to substantiate selected package/SDPE design approach,
=hoice of materials, handling provisions, environmental features,
etc.

50.16.4 Insure that package/SDPE design provides reasonaDJe
balance between cost and desired performance.

50.16.5-Review all preproduction test results of the prototype
package design to insure that the HWC1 is afforded the proper
degree of protection.

50.16.6 Review Section 5, Packaging, of the .MWCI Product
SDecification for correct format, accuracy and technical adequacy.

50.1b.7 Review contractor procedu:'es to assure that the
requirements of Stction 5, Preparation fcr Delivery of the
approved HWCI Produict Specification,. will be incorporated into the
package design data for provisioned soares.

50.17 Svstem A'2ccation Document

50..7.1 Review maintenance of the System Allocation Documenrt since
PD?..
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e 50.17.2 Insure plans are intiiated for configuration item
re-allocations that may be necessary %.e to actions occ"rring
prior to, or during, CDR.

30.18 Desicn Producibiiity and Manufaczurino

50.18,. Review the status of all .roducibility (and productivity)
efforts for cost and schedule considera:ions.

50.'8.2 Review the status of efforts to resolve manufacturing
concerns identified in previous technical reviews and their 0ost
and schedule impact to the production program.

50.18.3 Review the status of Manufacturing Technology programs and
other previously recommended actions to reduce cost, manuf&cturing
risk and industrial base concerns.

50.18.4 Identify open manufacturing concerns that require
additional direction/effort to minimize risk to the production
program.

50.18.5 Review the status of manufacturing engineering efforts,
tooling and test equipment demonstrations, proofing oi new
materials, processes, methods, and special tooling/zest equipment.

a 50.18.6 Review the intended manufacturing management system and
W organization !or the production program ir order to sho' how their

efforts will effect a smooth transition into production.

50.19 Post Review Action

50.19.1 Akter completing tne CDR. the contractor shall publish and
distribute copies of Review mirnutes. The contracting agency
officially acknowledges completion of a CDR as indicated in
pa..ragraph 4.2.4.

50.19.2 The ac omplishment. of the CDR shall be recorded on the
configuration itern Development Record by the contractor.
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60. Test Readiness Reviev (TMR).

60.1 General. The TRR shall be a formal review of the
contracFtors readiness to begin formal CSCZ testing. It is
conducted after soft-ware test procedures are available and CSC
integration testing is complete. The purpose of TRR is for the
contracting agency to determine whether the contractor is in fact
ready to begin CSC1 testing. A technical understanding shall be
reached on the informal test results, and on the validity and the
degree of completeness of the Computer System Operator's manual
(C•CM), Software USer'S Manual (SUM), and Computer System
Diagnostic Maiual (CSDM).

60.2 Items to be reviewed. The contractor shall present the
follo~wl rf revieA:

60.2.1 Requirements changres Any changes to the Software
Requirements Speci =?iaiton or Interface Requirements
Specification(s) that have been approved since SSR, and which
impact CSCI testing.

60.2.2 Desion cns. Any changes to the Softvare Top-level
Design Document, software Detailed Design D)ocument, Data Base
Design Document(s), or Interface Design Document(s) that have been
made since PDR and CDR, and wh-ic impact C"CI testing.

60.2.3 Software test vlans and descriptions. Ary changes tr..
approvedi Sofcwari Tes&t'Pls Ii-n- S -Ta~es~~t Desci~iptions.

60.2.4 Software test procedures. Test procedures to be used in
conducting CSCI testing. inciuding retest procedures for test
anomalies and corrections.

60.2.5 CSC integration test cases, procedures, and results. CSC
integration rest cases and procedures used in conducting infcrmal
CSC integration tests and the test results.

60.2.6 Software test resources. Status of the development
facility---'ard-w-are,-Government Furnished Software (GFS), test
personnel, end supporting test software and -materials, includrnq
software test tooL qualification &no rev~ew of the traceability
between requirements znd their - 1ciazed tests.

60.2.7 Test limitations. Identification of all soft-ware test
I im i tatTc-n-s.

60.2.8 Software mroblems. Summary of soitware problem status
including ll knon discrepancies of the CSCI and test support
software.

60.2.9 Schedules. Schedules for remaining milestones.
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60.2.10 Do• mentation Updaes. Updates to all evolving 09

previously delivered CDRL items (e.g., CSOM, Sum, CsH;.

50.3 Post Review A:tion.

60.3.1 After completing the TRR, the contrac.or shall publish and
distribute copies of Review Minteos. The contracting agency
officially ecknovledges completion v. a TRR as indicated in
paragrapn 4.2.4.

60.3.2 The accomplishment of the T•R shall be rtrorded on the
_uafigiiration item Development Record by the contractot.
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70. Funct:onal Configuration Audi:.

!0.1 General. The oh;ectivc of the Functional Configuration Audi.;-
(FCA) shall be to verify that the configuration item's actual
performance complies with its hardware Developuent or Software
Requirements 3nd Interface Requirements Specificetions. Test data
snail be revie-ed to verify that the hardware or computer software
performs as required by its functional/allocated configuration
identification. For confi;uration items developed at Governme:t -
expense, an FCA shall be a prerequisite to acceptance of the
configuration item. For software, a technical understanding shall
he reached on the validity and the degree of completeness of the
Software Test Reports, and as appropriate. Computer System
Operator's Manuel (CSOM). $oftvare User's Manuel (SUM), and
Computer System Diagnostic Manual (CSDM).

70.1.1 The FCA for a complex configuration item may be conducted
on a progressive basis, when so specified by the contrerting
agency, throughout the configuration irem's development and
culminates at the completion of the qualification teating of the
configuration item with a review of all discrepancies at the final
FCA. The FCA shall be conducted on that configuration of the
confiouration item which is reresentative (prototype or
preprbduction) ot the configuration to be released f!or production
of the operational inventory quantities. Vhen a prototype or
preproduction article is not produced, the FCA shall be conducted
on a first production article. For cases where configuration item
qualification can only be determined through integrated system
testing, FCA's for such configuration items will not be considered
complete until completion of such integrated testing.

70.1.2 Re:or rendatiDrs of configura:ion item acceptance or
non-acceptance to the local contract management agency are based
upon and governed by procedures and requirements outlined in
subsequent paragraphs.

70.2 Contract Requirements

70.2.1 The schedules for the FCA shall be recorded on the
configuration item development record by the contractor. A
configuration item cannot be audited w::hout the contracting
agency authentication of the functional and allocated baseline.
In addition, the contrdctor shall submiý the final draft Product
Specifization for the configuration ite'. to be audited to the
contracting agency for review prior to FCA.

70.3 Contractor Responsibility

70.3.1 Prior to the FCA date (for configuration items to be
audited), the contractor shall provide the following information
to the contracting age:icy (this information shall be provided in
addition to the general requirements of Section 4.):
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a. Contractor representation (the test manager should be in

attendance).

b. Identification 3f items to be audited;

(1) Nomenclature

(2) Specification identification number

(3) Configuration Item number

(4) Current listing of all deviations/waivers against 'he
configuraticn item, either requested of, or approved by
the contracting agency.

(5) Status of 7est Programs to test configured items with
automatic test equipiaent (w.4en applicable).

70.4 Procedurts and Xer-Jirements

70.4.1 The contractor's test procedures and results shall be
reviewed for compliance with specification requirements.

70.4.2 The folloving te.sting information shall be availazle f qAW
the F'CA tea@m.

a. Trrt plans•. specifizations, descripti.ns, procedures, and
reports for the configuration item.

b. A complete list of s;uccessiLlly accomplished functional
tests during which pre-acceptance dana was recorded.

c. A complete list of successfWl functional tests if detailed
test data are not recordvd.

d. A complete list of functional tests required by the
specification but not yet per•ormed. (To be performed as a
system or subsystem test).

e. Preprod~iction and production test results

"70.4.3 Testing accomplished with Lhe approved test p-ocedures and
validated data (vitnessed) shall be sufficient to insure
configuration item performance as set forth in the specification
Section 3 and meet the quality assurance provisions/cqualification
requircments contained in the specification Section 4.

70.4.4 For those performance parameters which cannot completely be
verif4ed during testing, adequate anaiysis or simulations shall
heve been accomplished. The results of the analys s or
simulations will be suificient to insure configuration iteo
performance as ottlined in the specification.
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70.4.5 Test reports, procedures, and data used by the FCA :eam
shall be made a matter of record in the FCA minutes.

70.4.6 A list of the contractor's internal docu=entation
(drawings) of the configuration item shall be reviewed to insure
thAt the contractor has documented the physical configuration of
the configuration item for which the test data are verified.

70.4.7 Drawings of HWCI parts which are to be provisioned should
be selectively sampled to assure that test data essential to
manufacturing are included on, or fuarnished with, the drawings.

70.C.8 Configuration items which fail to pass quality assurance
test provisions/qualification requirements are to be analyzed as
to the cause of failure to pass. Appropriate corrections shall be
made before a configuration item is subjected to a
requalification.

70.4.9 A checklist shall be developed which identifies
documentation and hardware and computer zoftware to be available
and tasks tc be accomplished at the FCA for the configuration
item. See Pre-FCA checksheet.

70.4.10 Retests or additional tests shall be performed to assure
compliance with paragraph 73.4.3.

70.4.11 Acknowledge accomplishment of partial completion of the
FCA for those configuration items whose qualification is
contingent upon completion of integrated systems testing.

70.4.12 For CSCIs the following additional requirements shall
apply:

a. The contractor shall provide the FCA team with a briefing
for each CSCI being audited and shall delineate the test
results and findings for each CSCI. As a minimum, the
discussion shall include CSCI requirements that were not
met, including a proposed solution to each item, an account
of the ECPs incorporated and tested as well as proposed, and
a general presentation of the entire CSCI text effort
delineating problema areas as well as accomplishments.

b. An audit of the formal' test plans/descriptions/procedures
snall be made and compared against the official test data.
The results shall be checked for completeness and accuracy.
Deficiencies shall be documented and made a part of the FCA
minutes. Completion dates for all discrepancies shall be
clearly established and documented.

c. An audit of the Software Test Reports shall be performed to
validate that the reports are accurate and completely
describe -the CSC: tests.
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d. All SCPs tha: heve been approved shall be reviewed to ensure
that they have been techni:ally incorporated and verified.

e. All updates to previously deliv2red documents shall be
revieved to ensure accuracy and consistency throughout the
documentation set.

f. Preliminary and Critical Design Review min•utes shall be
examined to ensure that all findings have been incorporated
and completed.

g. The interface requirements and the testing of these
requirements shall be reviewed for CSCIs.

h. Review data base characteristics, storage allocation data
and timing, and sequencing characteristics for compliance
with specified requirements.

70.5 Post Audit Actions

70.5.1 After completion of the FCA, the contractor shall publish
and distribute copies of FCA mintites. The contracting agency
officially acknowledges completion of the FCA as indicated in
paragraph 4.2.4.

70.5.2 The accomplishment of the FCA shall be recorded on the
configuration item Development Record by the contractor.
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80. Physical Configuration Audit (PCA)

80.1 General. The Physical Configuration Audit (PCA) shall be the
formal Fexamnation of the as-built version of a configuration item
against its design documentation in order to establish the product
baseline. After successful completion of the audit, all
subsequent changes &re processed by engineering change action.
The PCA also determines that the acceptance testing requirements
prescribed by the documentation is adequate for acceptance of
production units of a configuration item by quality assurance
activities. The PCA includes a detailed 4udit of engineering
drawings, speoifications, technical data and tests utilized in
production of HWCIs and a detailed audit of design documentation,
listings, and manuals for CSCIs. The review shall include an
audit of the released engineering documentation and quality
control records to make sure the as-built or as-coded
configuration is reflected by this documentation. For software,
the Software Product Specification and Version Description
Document shall be a part of the PCA review.

80.1.1 The PCA shall be conducted on the first article of
configuration items and those that are a reprocurement of a
configuration item already in the inventory shall be identified
and selected jointly by the contracting agency and the contractor.
A PCA shall be conducted on the first configuration item to be
delivered by a new contractor even though PC-A was previously
accomplished on the first article delivered by a different
contractor.

80.1.2 Formal approval by the contracting agency of the
configuration item Product specification, and the satisfactory
completion of a PCA results in establishment of the product
baseline.

80.1.3 Recommendations of configuration item acceptance or
nonacceptance to the responsible contract adminstration office
(CAO) are based upon and governed by procedures and requirements
outlined in subsequent paragraphs.

80.1.4 A final review shall be made of all operation and suppcort
documents (i.e., Computer System Operator's Manual (CSOM),
Software User's Manual (SUM). Computer System Diagnostic lianual
(CSDM), Software Programmer's Manual (SPM), Firmware Support
Manual (FSM)) to check format, completeness, and conformance with
applicable data item descriptions.

80.2 Contract Reauirement-

30.2.1 The schedules for the PCA shall be recorded on the
configuration item Development Record by the contractor. A
current set of listings shall be provided for each CSCI being
audited. The .contractor shall submit the final draft of the
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product specification for the configuration item to be audited to

the contracting agency for review prior to PCA.

80.3 Contractor Responsibility

80.3.1 The contractor shall provide the folloving information to
the contracting agency (this information shall be provided in
accordance with the general instructions of Section 4 and the
contractual requirements):

a. Contractor representation (the .test manager should be in
attendance).

b. Identification of items to be accepted by:

(1) Nomenclature

(2) Specification Identification Number

(3) Configuration item Identifiers

(4) Serial Numbers

(5) Drawing and Part Numbers

(6) Identification Numbers

(7) Code Identification Numbers

(8) Software inventory numbering system

c. A list relineating all deviations/wsivers against the
"configuration item either r~ques:ed or contracting agency
approved.

80.3.2 The PCA cannot be performed unless data pertinent to the
confisuration item being audited is pr'ovided to the PCA team at
time of the audit. The contractor shall compile - make this
information available for ready reference. Requis information
shall include:

a. Cnnfiguration item product specification.

b. A list delineating both approved and outstanding changes
against the configuration item.

c. Complete shortage list.

d. Acceptance test procedures and associated test data.

a. Engineering drawing index including revision letters.
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f. Operating, maintenance, and illustrated parts breakdown
manuals.

g. Proposed DD Foi :5, *.Material Inspection and Receiving
Repc rt'.

h. Approved nomenclature a4d nameplates.

i. Software Programmer's Mantuals (SPMs), Software User's
Manuals (SUMs) Computer System Operator's Manual (CSOM).
Computer System Diagnostic Manual (CSDM), and Firmware
Support Manual (FSM).

j. Software Version Description Document.

k. FCA minutes for each configuration item,

1. Findings/Status of Quality Assurance Programs.

80.3.3 The contractor shall assemble and make available to the PCA
team at time of audit all data describing the item configuration.
Item configuration data shall include:

a. Current approved issue. of hardware development
specification, Software Requirements Specification, and
Interface Requirements Specification(s) to include approved
specification change notices and approved
deviations/waivers.

b. :dentification of all changes actually made during test.

c. Identification of all required changes not completed.

d. All approved drawings and 6ýcuments by the top drawing
number as identified in the configuration item product
specification. All drawings shall be of the category and
form specified in the contract.

e. Manufacturing instruction sheets for NWCIs identified by the
contracting agency.

80.3.4 The contractor shall identify any difference between the
physical configurations of the selected production unit and the
Development Unit(s) used for the FCA and shall certify or
demonstrate to the Government that these differences do not
degrade the functional characteristics of the selected units.

80.4 PCA Procedures and Reauirements

80.4.1 Drawing and Manufacturing Instruction Sheet Review
Instructions:
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a. A representative number of drawings and associated
manufacturing instruction sheets for each item of hardware,
identified by the contracting agency Co-Chairperson, shall
be reviewed to determine their accuracy and insure that they
include the authorized chanyes reflected in the engineering
drawings and the hardware. Unless otherwise directed by the
contracting agency Co-Chairperson, inspection of drawings
and associated manufacturing instruction sheets may be
accomplished on a valid sampling basis. The purpose of this
review is to Insure the manufacturing instruction sheets
accurately reflect all design details contained in the
drawings. Since the hardware is built in accordance with
the manufacturing instruction sheets, any discrepancies
between the instruction sheets and the design details and
changes in the drawings will also be reflected in the
hardware.

b. The following minimum information shall be recorded for each

drawing reviewed:

(1) Drawing number/title (include revision letter)

(2) Date of drawing approval

(3) List of manufacturing instruction sheets (numbers vii
change letter/titles and date of approval) associat
with this drawing.

(4) Discrepancies/comments

(5) Select a sample of part numbers reflected on t,,e
drawing. Check to insijre compatibility with the Program
Parts Selection List, and examine the HwCI to insure
that the proper parts are actually installed.

c. AS a minimum, the following inspections shall be
accomplished for .each drawing and associated manufacturing
instruction sheets:

(1) Draving number identified on manufacturing instruction
sheet should metch latest released drawing.

(2) List of m3terials on manufacturing instruction sheets

should match materials identified or the drawing.

(31 All special instructions called on the drawing shzuld be
on the manufacturing instruction sheets.

(4) All dimensions, tolerances, finishes, etc., called out
on the drawing should be identified on the m? ,ufacturing
instruction sheets
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(5) All special processes called out on the drawing should
be identified on the manufacturing instruction sheets.

(6) Nomenclature descriptions, part numbers and serial
number markings called out on the drawing :hould be
identified on the manufacturing Instruction sheetu.

(7) Review drawings and associated manufacturing instruction
sheets to ascertain that all approved changes have been
incorporated into the configuration item.

(6) Check release record to insure all drawings reviewed are
identified.

(9) Record the number of any drawings containing more than
five outstanding changes attached to the drawing.

(I10) Check the drawings of a major assembly/black box of the
hardware configuration item for continuity from top
draving down to piece-part drawing.

80.4.2 Review of all records of baseline configuration for the
HWCI by direct comparison with contractor's engineering release
system and change control procedures to establish that the
confiouration beino produced does accuratelv reflect released
engineering data. Thii includes interim releases of spares
provisioned prior to PCA to ensure delivery of currently
configured spares.

80.4.3 Audit of contractor's enqineering relea-e and change
control system to ascertain that they are adequate to properly
control tha processing and formal release of engineering changes.
The minimum needs and capabilities set forth below are required of
his engineering release records system. The contrnctor's formats,
systems, and procedures are to be used. Information in addition
to the basic requirements is to be considered part of the
contractor's internal system.*

80.4.3.1 ,As -a -minimnm, -the 'followtig information shall he
contained on one release record supplied by the contractor,
subcontractor, or vendor foroeach drawing-number, if aprlicable:

a. Serial numbers, top drawing number, specification number;

b. Drawing number, title, code number, number of shees, date

Contract Administration Office (CAO) Quality Assurance
Representative (QAR) records can be reviewed for purpose of
dev.ermining the contractor's present and most rccent past

* performance7
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of release, change letter, dace of charqe letter releagSO
"engineering change order (ECO) number.

8 0.4.3.2 The contractor's release functian anO documencatior will
be capable of determining:

a. The composition of any part at any Ivvel in tarms of
subordinate part numbers (disregard zzandarO partz);

b. The next higher assembly using the part number, except for
assembly into standard parts;

c. The cumposition of the configura-.ion item or part number
with respect to other configuration items or part nambrs.;

d. The configuration item and asso':iated serial ;Auzzr on which
subordinate parts are uz.ed. (Thin does not apply to
contractors below prime level who are not producing
configuration items);

e. The accountability of changes which have b, :n partially or
completely released against the configurdtion item;

Z. The configuration item and serial n.u•her eOfectively of any
change.

g. The standard specification numDe" or standard part numberW
used within any nonst.sndard part number;

h, The contractor specification document and specification
control numbers associated with any subcontractor, vendor,
or supplier part number.

80.4.3.3 The engineering release system and associated
dvcumentation shall be capable of:

a. Identifying changes aT.i retaining records of superseded
confg'..rations formally accepted by the contracting agency;

b. Iderntifying all engineering changes released for pfoduction
inco-•poration, These changes shall be ccmpletn'' released
a.d in.cporated prior to formal acceptance of the
configuration item;

c, Determining the configuration released for each
configuration item at the time of formal acceptance.

80.4.3.4 Engineering data shall be released or processed through a
central authurity to ensure coordinated action and preclude
unilateral release of data.

80.4.3.5 Engineering change control numbers shall be unique.
80f
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80.4.4 Difference between the configuration of the configuration
item qualified *nd the =onfiguratiotn item being audited shall be a
matter cf record in the minutes of the PCA.

80.4.5 For .WCI acceptance tents dats and procedures shall comply
with its product specification. The PCA team shall determi.,e any
acceptance tests to be reaccomplished, and reserves the
preroyative to have representatives cf the contracting aoncy
witness all or any portioi of the required audits, inspections, or
tests.

80.4,6 HWCIs which fail to pass acceptance test requirements shall
be repaired if necessary and be retested by the contra:tor in the
manner specified by the PCA team leader in accordance with the
product specification.

80.4.7 The contractor shall present data confirming the inspection
and teat of subcontractor equipment end items at point of
manufacture. Such data shall have been witnessed by Government
representative.

80.4.8 The PCA team reviews the prepared back-up data (all initial
documentation which accompanies the configuration item) for
correct types and quantities to ensure adequate coverage at thq
mtme cf shipment zo the user.

W ') 80.4.9 Configuration items which have demonstrated compliance with
the product specification are approved for acceptance as followst

4. The PCA team shall certify by signature that the
configuration item has been built in accordance with the
drawings and specifications.

80.4.10 As a minimum, the following actions shall be performed by
the PCA teart on each CSCI being aulited:

a. Review all documents which will comprise the Software
Product Specification for format and completeness

b. Review FCA minutes for :ecordeQ discrepancies and actions
taken

c. Review th? design desc:iptions for proper entries. s-nmbols,
labels, tags, referrnces, and data descriptions.

d. Compare Top-Level Com).';er Software Component (TLCSC) design
descriptions with Lower-Level :omuter Software Components
(LLCSC) descriptions for cons-stency

e. Compare all lower-level design descriptions Witn all
software listings for accuracy and :ontplet( -ess
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f. Check Softwcre Uter's Manual(s), Software Programmer*
Manual, Computer System Operator's Manual, Firmware Support
Manual, &nd Computer System Diagnostic Manual fcr format
completeness and conformance with applicable data item
descriptions. (Formal verification/acceptance of these
manuals should be withheld untiil system testing to ensure
that the procedural contents are correct)

g. Examine actual CSCI delivery mvdia (card d~cks, tapes,
etc.,) tu insure conformance with Section 5 o the Software
Requirements Specification.

h. Review the annotated listings for coipliance with apprcved

coding standards (e.g. Appendix C at DOD-21•7)o

80.5 Post Audit Actions

80.5.1 Contracting agency acceptance or reject,.on of the
configuration item and the Configuretion item product
specification presented for PCA must be furnished to the
contractor in writing by the responsible contract management
agency or other designated agency after comtpletion of PCA.

80.5.2 After completion nf the PCA, the contractor shall publish
and distribute copies of PCA minutes. The ccntracti.ng agency
officially acknowledges completion of the PCA es indicated A
paragraph 4.2.4. W

80.5.3 The accomplishment of the PCA shall be recorded on the
configuration item Development Record by the contractor.

e2.
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M 90. Formal Qualification Review.

90.1 General. The objective of the FQR shall be to verify that
the actual performance of the configuration items of the system as
determined through test comply with the hardware Development
Specification, Software Requirements and Interface Requirements
.3pecifications, and to identify the test report(s)/data which
docum.ent results of qualification tests of the cznfiguration
items. The point of Government certification will be determined
by the contracting agency and will depend upon the nature of the
program, risk aspects of the particular hardware and software, and
contractor progress in successfully verifying the requirements of
the conficuration items. When feasible, the FQR shall be combined
with the FCA at the end of configuration item/subsyster txst. .ng,
prior tw PCA. If sufficient test results are not available at the
SPCA to insure the configuration items will perform in their system
environment, the FOR shall be conducted (post PCA) during System
testing whenever the necessary tests have been successfully
completed to enable certification of configuration items. Fcr
non-combined FCA/FQRs, traceability, correlation, and completeness
of the FOR shall be maintained with the FCA and dupl1ication of
effort avoided.

90.2 Requirements.

90.2.1 in cases where the FQR and the FCA can be accomolished in a
z ingle combin1d Audit/Review, contractor and.1 Governmentnctrtificatinn" 6f the configuration items shall be accomplished
after completion of the FCA and such certification shall be
considered as accomplishment of the FQR.

90.2.2 When the agency responsible for qualificatior of the
configuration items at the contracting agency judges that the
system is not ready for FQR.a: the time of FC,\, the FQR till be
delayed until it is determined that sufficient information or, the
system's qualification ,s available. The FQR may be delayed up to
the end of System testing if deemed necessary.

90.2.3 When a separate FOR is necessary, the contractor shall
notify the contracting agency of the sufficiency of the
confiiuration items test results to substantiate a FQR and
cocrdinate the agenda with the Deputy Director for Test and
Deployment. The FQ1 team will be assembled in the same manner as
that required for the FCA team. No diplication of FCA effort
shall occur at the FQR: however, the following additional efforts
must be accomplished:

90.2.3.1 A review of the FCA minutes must be performed and the FOR
shall be considered as :n extvnsion of FCA. New/acditional
qualification data shall be audited and reviewed to insure
qualification of the configuration items ogainst the
System/Segment, Software Requirements, and Interface Requirements
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Specifica-'

90.2.3.2 Any testing accomplished against configuration item
qualification during System testing shall be considered.

90.2.3.3 The contractor shall, after notification of certification
by the contracting agency enter the date of system certification
of qualification and the identity of the test
reports/documentation which sets forth the results of the
associated test(s) in the configuration item Development Record.

90.2.4 All other factors such as: agenda, team organization,
review procedures, data to be reviewed, etc., shall be
accomplished as delinented in the FCA and General Requirements and
Procedures sections of this standard to the extent necessary to
accomplish the FQR.
90.3 Post Review Action

90.3.1 After the conduct of the FQR, the contractor shall publish
and distribute copies of FQR minutes. The contracting aiency will
officially acknowledge the conduct of the Review as indicated in,
paragraph 4.2.4.
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SAMPZE C-r. _. CAo _ON A."TACH•MENT

PRE-FCA CHECK SHE-7-T

NOMENCLAT URE

CONTIGUZRATION IT4 NO. DATE

CTRCTOR PEOCIRE-.1 7iS

1. Waiver/Deviation List Prepare-

2. Qualification Test Procedures Sutmitted - -

3. Qualificat.ion Testing Completed ---

4. Qualification Test Resuits Compiled &
Available - -

S. Facilities for Conducting FCA Avallarle - -

6. Qualification Test Procedures Reviewed
and Approved

7. Qialificaticn Testing Witnessed -

8. Qualification Test Data and Results
Reviewed and Approved

COMMENTS __'_i

Figure 3
Page 1 of 11
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SAMPLE CERTIFICATION ATTACWIENT

_FUN,•IONA":, CONFIGURATION AUD= t! {FfA)

FOR

CONFIGURATION ITEM NQ. (s) $

CONTRACT NO.

PRIME CON'TRACTOR: EQUIPMENT MANUFACTURERS:

APPROVED BY _____o___o____ APPROVED BY
(CONTRACTOR) (CONTRAcTINN 0=77C~'

DATE .. .._,,_,_,__DATE

Pigure 3
Page 2 of I).
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DETINXTIOINS:

COMMEN,;T: A note explaining, jilustrating, 0- criticizing the
meaning of a writing. Items cf tnis nature snould be explored
by the contractor and/or tne Contracting Agency, out corrective
action is NOT necessary to successfully accomplish a FCA.

DEFICM•-NCY: Deficiencies consist of two types: t 1) conditions
of characteristics in &ny nardware/software wnicn, are not in
compliance with specified configuration, or (2) inadequate (or
erroneous) configuration, identification wnicn has resulted, or
may result in configuration items that do not fulfill approved
operational requirements.

Figure 3
Page 3 of 21



MIL-STD-15218
APPENDIX I

SCOPE/PURPOSE

Scone:

Functional Configuration Audit (FCA) was conducted on the following
configuration item:

Configuration Item No. Nomenciature Part No. Serial Igo.

PURPOSE: The purpose of this FCA was to verify that the configuration
item's performance complies with the Type B Development Specification.

Figure 3
Page 4 of 11
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FNCTIONAL CON IC ýRATION AUK 1T

CERTIFICATIgN SRST NO, I
(For Equipment/CzTmputer Sozftware)

Contract: Date

Contract'or:

Configuration Item No.: _

Qualification Test Procedures and Results. The qualification test/
analysis results have been reviewed to ensure that testing is adequa
properly done, and certified. (All test procedures rnd interface
documents shall be reviewed to assure that the documents have been
approved by the Contracting Agency. All test Cata sheets shall be
reviewed to assure that the test was witnessed by n representative o
tJhe Contracting Agency.)

Attached is a list of the documents reviewed.

Check One

Procedures and results reviewed satisfy the requirements and
are accepted. See Attachment _ for comments.

Attached is a list of de`iciencies.

Signature(s) of FCA Team Member(s)

"Sub-Team Chairperscn

0. Figure 3
Page 5 of 11
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SPECIFICATION/TESTING REVIEW

-Specificaticn No._______________________

Test Pi-ocedures __________________________

Spec Re!
TF Ref tepscription Test Result

Figure 3
Page 6 of 11
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TUCIONALCF~t

CER7TETCATION SffErT NO. 2
(For Equipment/Computer Software)

Contract: Date

Contractor:

Configuration Item No.:

Review Deviations/Waivers. A review of all deviations/waivers to
mili.tary .. pec-fications and standards that have been approved. The
purpose is to determine the extent to which the equipment(s)/computer
software undergoing PCA vary from applicable specifications and
standards and to form a basis for satisfactory compliance with these
specifications and standards.

In accordance with this paragraph, all applicable deviations/waive*
have been reviewed with the following results:

Check One

0 The equipment(s)/computer software listed. on Certification
Sheet No. I of this report complies with all applicable
specifications and standards. See Attachment _ for comments.

0 Attached is a list of discrepancies and/or comments.

Signature(s) cf FCA Team Member-s)

"S§Ub-Team Cfhairperson.. . .

Figure 3 0
Page 8 of 11
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A. Devi;-tion/Waiver Review Team Instructions. All approved
waivers and devi&tions to military specifica:ions and standards
shall be reviewed and recorded. Also, record any part of the
FCA which fails to meet specifications or standards but is not
an approved waiver/deviation.

B. Results of Team Review. List the deviations/waivers against
the equipment/ omputer sotware being FCA'd that were reviewed.

Figure 3
Page 9 of 11
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SAMPLE C IRTTTICATION ATIAC NaT

FORMAL QUAL-IfCATION REVIEW
(For rqu.Lpment/Cow:puter ioffrware)

Contract: Date

Contractor:

Ccnfiguration Item No.: _-_

rormal Qualification Pe-ievw . ualification Test/Analysis results
have-been reviewedt to veriy hat the actual performance of the
configuration item complies with its development or requiremwnts
specification(s) and thet sufficient test results are available to
ensure the configuzation item will perform in its system environment.

Attac~hed is a list of the documents reviewed,

Clock Or-.*

SI Results reviewed satisfy FQR 'requirements and the configuration
item is qu&lified for entry into the Government Inventory.

Rcsults reviewed are unsatisfactory/insufficient for FQR. FQR
will be delayed until it is determined that sufficientinformation on the configuration items Qualification is available.

Signature(s) of FCA Team Member(s)

Figure 3
Pago 11 of 11
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SAMPLE CERTIFICATiON ATTACHMENT

SAMPLE PCA CHECKLIST

The following hardware, computer software, documentation shall be
available, and the following tasks shall be accomplished at the
PCA.

Hardware:

Computer Software:

Documentation:

Yes No
(1) Approved final draft of the configuration item

proluct specification. -
(2) A list delineating both approved and outstanding

changes against the configuration item.
(3) Complete shortage list. -

(4) Acceptan:e test procedures and associated test
data.

(5) Engineering Drawing Index.
(6) Operating, maintenance, and illustrated parts

breakdown manuals.
(7) List of approved material review board actions

on waivers.
(8) Proposed DD Form 250, "Material Inspection and

Receiving Report'. - -
(9) Approved nomenclature and nameplates.
(10) Manuscript copy of all CSCI manuals. --
(11) Computer Software Version Description Document.
(12) Current set of listings and updated design

descriptions or other means of design portrayal
for each CSCI. - -

(13) FCA minutes for each configuration item. - -

Figure 4
Page I of 20
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SAMPLE CE:TIFICATION ATTACHMENT

SAMPLE PCA CHECKLIST (CONTINUED)

Yes No

Tasks:

(1) Define Product Baseline.
(2) Specification Review and Validation.
(3) Drawing review.
(4) Review acceptance test procedures and results.
(5) Review shortages and unincorporated design

changes.
(6) Review deviations/waivers.
(7) Examine proposed DD 250.
(8) Review c.ontractor's Engineering Release and

Change Control System.
(9) Review system allocation document.
(1^) Review Software User's Manuals, Software

Programmer's Manuals, Computer System Diagnostic
Manual, Computer System operator's Manual, and
Firmware Support Manual.

(11) Review CSCIs for the following:
(a) Top-level and lower-level Computer Software

Component design %lescriptions or alternative
design portrayals.

(b) Top-level and lower-level Computer Software
Component interface requirements.

(c) Data base ch&racteristics, storage alloca-
tion charts and timing and sequencing
chara,-teristics.

(12) Review packaging plan and requirements.
(13) Review status of Rights in Data.

Figure 4
Page la of 20
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SAMPLE CERTIFICATION ATTACHM1ZNT

PHYSICAL CONFIGURATION AUDIT fPCA)

FOR

CONFIGURATION ITEM NO.'(s)

CONTRACT NO.

PRIME CONTRACTOR: EQUIPMENT MANUFACTURERS:

APPROVED BY (DESIGNEE) APPROVED BY (DESIGNEE)

CONTRACTOR CONTRACTING AGENCY

DATE DATE

Figure 4
Page 2 cf 20
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DEFINITION OF TERMS

COMMENT - A note explaining, illustrating, or criticizing the
metning of a writing. Items of this nature should be explored
by the contractor and/or the Contracting Agency, but corrective
action is NOT necessary to successfully accomplish a PCA.

DISCREPANCY - A not explaining, illustrating, or criticiziag the
difference between writings. A note showing the variance between
what exists and what is acceptable. Items of this nature shaLll
be rectified by the contractor prior to successful accomplis).ments
of a PCA.

Figure 4
Page 3 of 2U

99



MIL-STD-152IR

APPENPIX I

SOPE / PURPOSE

A Physical Configuraticn Audi- (PCA) was conducted on the
following end items of equipment/computer software:

CONFIGUtRATON ITEM NOMENCLATURE PART NUMBER SERIAL NO. NSN

The purpose of the PCA was to ensure accuracy of the identifying
documentation and to establish a product baseline.

The establishment of a product baseline for equipment/computer
software is not to be construed as meeting Contracting Agency
requirements for delivery by the centractoi of an operational
system meeting approved acceptance criteria.

Figure 4
Page 4 of 20

10



APPENDIX I

PY~aA~.CfJNMPTc TTN AMDTT

,ERTIFICATION SREL7 NO.
(For Equipment/Computer Software)

Contract: Date -

Contractor:

Protluct baseline. The following documents of the issue and date
shown -comprise the product baseline for the listed equipment(s)/
computer software:

EOPT./COMP.
ASSEMBLY TOP SOFTWARE CONFIGURATION

SPEC NO. DRAWING NO. ISSUE NOMENCLATURE ITEM NO.

Signature(s) of PCA Team Member(s)

**Team Chairperson
*Sub-Team Chairperson

Figure 4
Page 5 ,)f 20
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.HYSICALL CONFIGURATIO14 AUDITZ

2ERTIFICATION SHErr NO. 2
(For Equipment/Computer Software)

Contract: Date _ ___

Contractor:

Specification Review and Validation. SpecLfications have been
reviewed ari validated to assure that they adequately define the
coafiguration item and the necessary testing, mobility/trancpox-
tability, and packaging requirements.

Check One

r The Type C Specifications are c=mplete and adequately
define the configuration item. They shall. therefore,
constitute the product baseline. See Attachment __ for
conments.

SThe Type C Specifications are unacceptable. Attached is a
list of discrepancies.

Signature(s) of PCA Team t4ember(s)

*Sub-Team Chairperson

Figure 4
Page 6 of 20
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A. Soecification Review and Validation Instructions. Thedetailed specifhcaticns listed in paragraph B, Below shall
be reviewed for compliance with the applicable requirements.
Each Specification shall serve as the basic document forconfigurationr control of the subject configuration items.
The information contained within the specifications shall be
audited at the PCA.

B. Review and Validation Results:

I. Specifications Reviewed and Validated

SOFTWARE CONFIGURATIOPSPEC NO. PART NO. DATE NOMENCLATULE ITEM NO.

2. Specifications Reviewed and Disapproved:
(?rovide attachment for causes.)

Figure 4
page 7 of 20
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PSTCAL CONN ADTT

CERTifICATION S5ET NO. 3
-- ( Equ.Lp.enr

Contract: Date _

Contractor:

Drawing Review. Drawinas have been compared with the equipment to
ensure that the latest drawing chance letter has been incorporated
into the equipment, that part numbers agree with the drawings, and
that the drawings are complete and accurately describe the equipment.

Attachment -- is a list of the drawings reviewed.

Check One

IQj The drawings are complete and accurately describe the equipment.
See attachment for comments.

0 Attachment is a list of discrepancies.

Signature(s) of PCA Team Members(s)

*subTeam~ Chair•>er~or

Figure 4
Page 8 cf 20
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A. Drawing Review Results. The following drawings were reviewed
by the PCA drawing rev-iewing sub-tearws:

DOCUMMENT UMt1MBER DOCUMENT TITLE

Figure 4
Page 9 of 20
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PHYSICAL CONFIGURATION 4=

CERTIFICATION SHEETNO. 4
t£quipment)

Contract: ... .. _Date

Contractor: _

Acceptance Test Procedures and Results. The acceptance test results
have been reviewed to ensure that testing is adequa.te, properly done,
and certLfied.

Attachment _- is a list of the documents reviewed.

Check One

[3 Procedures and results reviewed satisfy the requi-ements

and are accepted. See Attachment -- for comments.

Q Attachment -- is a list of discreparcies.

Signature(s) of PCA Team Member(s)
*i

_ Sib-Team Chairperson

Figure 4
Page 10 of 20
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PHYSICAL coNrIGURATION AUDIT

MTIFICiLTION Sg= N0. 2
(For Squipment/Cumputer Software)

Contract Date

Contractor:

Review of Shortages and Unincorporated Design Changes. The shortages
and unincorporated design changes listd o-n h proposed DD Form 250,"Material Inspection and Receiving Report", and other records have
been reviewed.

Check One

There are no shortages or unincorporated design changes.

Attachment is a iist of shortages and/or unincorporated
design chanTes, and rhe reco.mended corrective action required.

Signature(s) of PCA Team M,.mber(s)

Sumb'Team Cha -person

Figure 4

Page 11 cf 20
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A. Review of Shortages and Unicor orated Design Changes.
All shortages and unicorporated design changes listed
on the proposed DD Form 250, "Material Inspection and
Receiving Report", shall be revieved by the Contractina
Agency or their designated representatives for a deter-
mination of what changes should be accomplished in toe
ficld and what changes should be accomplished at the
contractor's facility. The Contracting Agency shall
also determine if the reported shortages and unincor-
porated changes are complete.

B. Results. List the shortages and unincorporated design
c-•nages that were reviewed in compliance with requirements.

Figure 4 __

Page 12 of
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MAXEWAL :.OQfljCRMT12j&UD TT

=TIFICATQN Sg 1T0. 6
(For Equxpment!CommpIlrer Software)

Contract: Date

Contractor:

Review Deviations/Waivers. A review of all deviations/waivers to
military specifications and standards that have been approved.
The purpose is to determine the extent to which the equipment(s)/
computer software undergoing PCA vary from applicable specifica-
tions and standards and to form a basis for satisfactory compliance
with these specifications and standards.

In accordance with this paragraph, all applicable deviations/
waivers have boe. reviewed with the following resalts:

Check One.

9 The equipment(s)/computer software listed on Cerification
Sheet No. 1 of this report complies with all applicable
specifications and standards. See Attachment - for comments.

Attachment -- is a list of discrepancies and/or comments.

S.gnatuze(s) Qf PCA Team Member(s)

"Sub-Team Chairperson

Figure 4
Page 13 of 20
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A. Deviation/Waiver Review Team instruction. All approved waivers
and deviationm s to military specitcations ana standards sneIl be
reviewed and recorded. Also, recora any part of the PCA which
faiIs to Mfet OpeCifiC~ttoz1s or standards but is not an approved
wa, ver/deviation.

B. Results of Team Review. List the deviations/waivers against the
equipment/computer so-ftware being PCA's that were reviewed.

Figu~re 4
Page 14 of 20
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PHYSICALI CON4FIGURATION A.,._

CERTICEIOC0_ SEET NQ. 7
( For kqquipment/Compuicer Eoitware)

Contract: Date

Contractor;

Examination cf the Proposed DD 250. The DD Form 250 has been examinei
to ensure that it adequately defines the equipment/computer software
and that unaccomplished tasks are inlc'zded ai deficiencies.

Check One

Q1 The .DD Forih 250 adequately defines the equipment/computer
software and all unaccomplished tasks are included as
deficienr.ies.

0] Attachment _ is a list of discrepancies and/or comments.

Signature(s) of PCA Team Member(s)

"*Sub-Team Chairper,on

Figure 4
Page 15 of 20
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A. Egamination of the Proposed DD Form 250. The proposed DD Form
250 shall be examined for compl4Ptene- s and an accurate definition
of the equioment/computer software. Unaccomplished tawks,
shortages, and certain specified discrepancies uncovered at tne
PCA shall be included in the DD Form 250. If the equipment/
computer software is to be &hipped from the plant, the Proqram
Office representative will recommend to the CAO that ahe DD Forn,
250 be executed in accordance with the terms of the contract.

B. Results. :nclude a statement that the proposed'DD Form 250 was
examined and was recommended.

Figure 4
Page 16 of 20
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PHYSICAL CONFIGURATION AUDIT_

CEARTIF CAT!ON SHT• NOQ a
(For EquipmentiComputer Software)

Contract: Date

Contractor:

Rtview of Contractor's Engineering Release and Change Control System.
The contractor's engineering release system and chhRnge control proce-
dures have been reviewed to ensure that. they are adequate to properly-
control the processing and formal release of engineering changes.

Check One

The contractoi's engineering release system and change control
procedures are adequate for the processing and formal release
of engineeriuig changes.. See Attachment __ for comments.

Attachment is a list of deficiencies.

Signature(s) of PCA Team Member(s)

Figure 4
Page 17 cf 20
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APPENDIX I

PHYSICAL CON-'!CGRATTON _rt '

•ERTEI5CATION S91EET !,'O..
(For Ekuipment/Computer Software)

Contract: .... Date: -

Contractor:

System Allocation Document Review. The following System Allocation
book form drawings' ave been reviewed and validated to ensure that
they adequately identify, and are compatible with, tne shiping
instructions.

Check One

The System Allocation Document is complete a~nd adeqitely
defines the equipment/computer software scheduled for each
location.

Qj The System Allocation Document is unacceptable. Attached is
a list of discrepancies.

This task is not required by contract.

Signature(s) of PCA Team Memberts)

"*Sub-Team Chairpereon

Figure 4
Page 18 of 20
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A. System Al!ocstion Document Inst zctiofts:

I. The System Allocation Documents, both Part I and Part IT,
applicable to the contract shall be reviewed to determine their
accuracy and insure that they adequ3tely describe the equipment/
compuater softwaze.

2. The following information shall be recorded:

Part 1.

a. System employuent and configuration.
b. Specification reference.
c. Location.
d. Mission Equipment.

Configuration Item Number
Short Title
Part Number
Serial Number

e. Installed equipment/computer software.
Configuration Item Number
Short Title
Part Number
Serial Number

f. Drawing Title and Number
g. Number of sheets
h. Issue Number.

Part I1.

a. Location.
b. Specification Number
C. Equipment/computer software nomenclature.
d. Configuration Item Quantit:,.
e. Assembly Drawing Number

3. Insure that the System Allocation Documents are compatible w
:he priorities and shipping instructions.-

B. System Allocation Document Review Aesults. 'The folloýI~g System
.. no Documents were revieia'-by the PCA Reviewi'( Sub-Team:

DOCUMENT Nt7BER DOCUMENT TITLE

F~.qure 4
Page 19 of 20
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EEHvICJJ CONrICD-ATION AUDIlZ

ZZRTTITCATION SHEET NO. 1.0
(Equipment)

Contract: Date

Contractor:

I. Review of Loqistics Support Plan for Pre-o-.erational Support.
The Logistics Support Plan for Pre-operatJ.e.al Support has been
rev.iewed to ensure that it is adequate t,. support the acquisition
phase and is compatible with the oper&tional phase maintenance concept
0nd support requirements.

Check One

The contractor's Logistic Plan for pre-operational support
will fulfill the acquisition phase requirements and is com-
patible with operational phase needs.

Attachment ._ is a list of deficiencies.

. Review 5f Long Lead Time Items and Provisioned Items Processed to
PCA. Lon•. Lead Time items released and items pr•is'.oned, prior to
PCA havoi been reviewed to ensure that obsolete items resulting from
pre-PCA design changes are purged from the system. Where basic items
ray be upgraded by rework or modification these actions have been
,jerified as accomplished or in process based upon design change notice.

Check One

Long lead time items and provisioned items processed, prior to PCA,
are all of current conficuration at time of PCA or are in work.

Q Attachment is a list of deficiencies.

Signature(s) cf PCA Team member(s)

*Sab-Team Chairperson

Figure 4
Page 20 of 20

116



_MIL-STD-1521B
APPL•DIX J

100. ApplicationGuide for Tailoring M:L-STD-1521

100.1 ScoDe

This appendix sets forth guidance for the cost effective
application of the requirements of this standard when this
standard is contractually invoked during the acquisition procesz.
This appendix serves as guidance Zor the activity responsible for
the preparation ol contract requirements and does not form a part
of the contract.

100.2 Purpose

The guidelines contained herein implement the Depaftment of
Defense Directive 4120.21. Specification ard Standards
Application, which requires all DOD components to apply
selectively and tailor military specifications and standards prior
to their contractual imposition and:

a. Eliminate inapplicable and unnecessary requirements.

b. Provide for adding/modifying necessary technical riview and
audit factors not included in MIL-STD-1521.

c. Eliminate redundancy and inconsistency with other contract
specifications and standards.

W100.3 Objective

The objective of this guide is to establish the applications and
limitations of tailoring MIL-STD-1521. MIL-STD-1521 is not a
stand-alone document. It is dependent upon the work effort
specified in the contractual requirements (e.g., SOW, etc.) The
tailoring of specifications should take place in all phases of
military procurement, but is especially applicable to the initial
stages of solicitation package preparation and contract
negotiation. Depending upon the type of end-item(s) under
procurement, the reviews and audits outlined by MIL-STD-1521 may
or may not be required for all programs.

100.4 Considerations for Tailoring

100.4.1 Relationshij to the Statement of work

The Program Manager must keep in mind that technical reviews
provide visibility into the contractor's implementation of the
work effort required under the terms of the SOW and the contract
to assure timely and effective attention to the technical
interpretation of contract requirements. The key to tailoring
MIL-STD-1521 is to match the MIL-STD-1521 requirements against the
details of the applicable SOW/Contractual task requirements. It
will become immediately obvious that M!L-STP-1521 may contain
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technical review factors that are not applicable to the contract
under consideration. (For example, if a contract does not include
computer software, all references to the review of Computer
Software materials in MIL-STD-1521 -dill not apply.) When
MIL-STD-1521 is used, then a task containing the applicable
r~quirements will be specified in the SOw. Review factors not set
forth in MIL-STD-1521 but considered necessary because of the
nature of the particular program should be added in the SOw. By
carefully going through this evaluative process the technical
review and audit requirements will become program specific rather
than an all purpose document to be continually negotiated during
contract performance.

100.4.2 Elimination of Reddndancy and Ambiguity

While M:L-STD-1521 is the broad program document for technical
reviews and audits, other standards in existence also require
technical reviews or audits. For example, MIL-STDs for
reliability, maintainability, system engineering arid others can
require reviews and/or audits. Review of these aspects of the
design would also be required under MIL-STD-1521; therefore, if
such standards are contractually stipulated together with
MIl.-STD-1521, the SOW should include a provision to show how and
Whether the technical review requirements of these other standards
can be combined with technical reviews/pudits in MIL-STD-1521
Combining reviews does not nullify other MIL-STD(s), "Plans", etc.
which contain requirements for reviews/audits. The contractiW
should require the minimal inLegrated, comprehensive technical
design review effort that will provide the desired visibility and
assurance of contract compliance.

.100.4.3 Contractor Participation in Tailorino

When requiring a particular review or a'udit, it is important that
the topics to le reviewed are aligned to the program requirements.
Therefore, the offeror should be given an opportunity to recommend
changes and identify topics/items he considers appropriate. The
program office should request, in the instructions for proposal
preparation, that the offeror recommend the HIL-STD-1521
topics/items and their related details to be covered at the
various reviews or audits required by the SOW. This will allow
the offeror to tailor the topics/items and details by additions
and deletions for the particular review/audit. In addition, it
must be recognized that effecive tailoring requires several points
of review. The requirement, however, for the review/audit must be
finalized prior to conrnract award.

100.4.4 Com2lexity

a. System/Segment/subsystem/configuration item complexity and
type of program is central in determining both the need for
and the number of such reviews. When developinc a small*
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non-complex system some reviews may not be required, or, if
required', may be li.mited in Sccpe. The tailoring procedurer
discussed earlier should result either in the exclusion of
M:L-STD-1521 or in a tailored MIL-STD-i521 that reflects a
limited scope technical review effort. Conversely, in a
very complex development the review process vill increase in
levels and numbers of reviews.

b. In addition to the above, the degree of application is
dependent upon the configuration item state of development
(example, new design vs. commercially available) or the
degree of eny snodifications. if involved. For example: a
newly developed item may require the majority of the review
topics/items and audits, while a commercially available
configuration item with the appropriate documentation, i.e.,
verified test results, specifications, drawings, etc. may
require reviews or audits limited to its application to the
program and its interfaces. In the case of modified designs
one must consider the degree and effect of the
modifications. Reviews and audits may be limited to the
modifications and their interfaces.

100.5 Scheduling of Technical Reviews and Audit's

The schedule for Technical Reviews and Audits is extremely-
important. If they are conducted too early, the item for review
vill not be adequately defined. Conversely, if the review is too
late, the program commitments could have been made erroneously,
and correction will be both difficulZ and costly. For planning
purposes, a good method for scheduling technical reviews is to
relate them to the documentation requirements. For example,
schedule a PDR after the hardware Development Specification or
Software Top Level Design Document and Software Test Plan are
available, since the essence of the PDR is to assess the
contractor's approach to meeting these requirements of these
documents. Scheduling of audits are dependent not only on
documentation availability but also on hardware/software
availability, and the completion of the acceptance qualification
tests. Table 1 contains a list of the primary documentation
associated with each review or audit and the estimated time
phasing:

TABLE I
SCHEDULING TECHNICAL REVIEWS AND AUDITS

Review Time Phase Primary Doc-umentation

SRR Usually accomplished in the various analysis and
"Concept Exploration phase. trade study reports
However, may be used in used to develop the
other phases when the system/sequient
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Review Time Phase Primary Documentat-on.

Concept Exrloration phase requirements for the
is not accomplished. specification.

SDR Usually in the Demonstration System/Segment
and Validation phase. Specification,

preliminary Operati-onal
Concept Document,
preliminary Soft-iare
Requirements and
interface Requir2ments
Specifications, analyses,
trade studies, Drawings
Level I DOD-D-100C

SSR Usually early in Full Software Requirements
Scale Development Specification, Interface

Requirements
Speci ficat ions,
Operational Ccncept
Document.

""sually accomplishe.h in Ltlhe DevelopruenL, TY-pt B
Demonstration and validation Performance
and/or Full Scale Specification,
Development Phase Drawings Level I

DOD-D-1000, Softvare
Top Level Design
Document, Software Test
Plan, preliminary
Computer Resources
Integrated SupFort
Document, preliminary
Computer System
Operator's Manual,
preliminary Software
User's Manual,
preliminary C..mputer
System Diagnostic Manual.

CDR Usually accomplished in the Draft Product, Type C
Full Scale Development Spzcification, and
phase referenced documentation,

Drawings Level I or 1I
DOD-D-1000, Software
Detailed Design Document,
Interface Deý ign
Document(s), Data 3ast
Design Document(s',

"Z20
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Review Time Phase Primary Documentation

Software Test
De.:cription, Computer
Resources Integrated
Support Document,
Software Programmer's
Manual, Firmware
Support Manuae', Informal
Test Descriptions/Test
Procedures, Software
Development File(s),

TRR Usually accomplished in Software Test Procedure,
the Full Scale Development Informal software test
phase results (of development

tests).

FCA Usually accomplished at Test plans, test
end of Full Scale descriptions, test
Development procedures, Software

Test Report4, Computer
System Operator's hanual,
Software User's Mmnua].
Computer System
Diagnostic Manual.

PCA Usually accomplished early Final Part Ir
in the initial production Specification/Type C
when the develcping Product Specifications
contractor is preselected and referenced documents
as the production and drawings. Drawings
contractor. However, may Level 1I or III
be accomplished at the end DOD-D-1000. Software
of Full Scale Development Product Specification,
when the developing Version Description
contractor is not Document.
preselected ds the
production contractor.
And the PCA is repeated
with e.ch subsequent
contractor or break
in production.

Although the time frame for reviews and audits is suggested above,
they may very depending on thr particular program. The s:hiedule
for each review or audit may be requested from the cfferor as part
of his proposal, or as part of th,• system engineering management
plan (which can be part of the proposal).
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110. Production Readiness Reviev (PRR)

11O.1 For specific guidance, see AFSCR 64-2, Production Readiness
Rev iew.
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Custodian: Preparing Activity:
Air Force - 13 Air Force - 13

Review Activity: (Project CKA-0-0•6)
Air Force - 10,1.,80,B5
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,IL-BTD-15212 (tUaAf)
Notice 1
19 Dec 1985

IIILITA1XI STANDARD
T3MCAL WINKlft A= AtOM• p SYrhs,

XQUuPumS, AMy c0Wa= $OMAr_

TO ALL aOLD6 OF IUL-BTD-j1521Bz

1. TU FWO•YG4 PAC= OF aLh-UTD-2SU1I XAVZ BMIW 3RVSZD APM S"PmmDE. Tat
PA=I LISTD%

mmf PA= Dan! IWDPUiD PA=J DATE

vi i9 Dec 1985 vi 4 aura 198
7/S 19 &*C 1985 7/8 4 June 1905
19 9 Dec 1985 1i June 1995
20 4 Jun. 1985 (Reprinted without change)
25 19 Dec 1985 25 4 Oune 1985
26 19 Dec 1985 26 4 jmwia 1985
29 is DOC i985 29 4 J u.l i&985
30 19 DeC 1985 30 A aluni 1985
35 19 Dec 1S85 35 4 ,ane "Pd5
36 4 June 1925 (Reprinted withnat change)
37 4 June 1985 (Reprinted without change)
38 1S Dar 1985 36 4 .ube 19•5
34a 19 kmK 2925 neow page
55 19 Doc 1985 55 4 Junn 1985
56 19 DOC 1985 56 4 June 1985
56a 19 DV• 1995 now peg
71 19 Dec 1985 71 4 June 1985
72 4 June 1985 (Reprinted without change)
73 19 Dec 1965 73 4 Jvr, e 1985
74 4 June 1985 (Reprinted without change)
75 19 Dec 1985 75 4 June 1985
76 4 JuAe 1985 (Reprinted without citange)
119 19 Doc 1985 119 4 June 1985
1198 19 Doc 1985 New page
123 4 June 1985 (Reprinted without change)
124 19 Dec 1985 124 4 June 1985
125 29 Dec 1925 NOw page
126 19 Dec 1985 1"" page
127 19 Dec 1985 new page

2. ROetAin this noticre and inseer before table of contents.

3. Rolders of KIL-STD-1521D will verify that page changes and additions
indicated above have been entered. This notice page will be retained LV a
check abeet. This Issuance, together with appended pages, is a separate
publication. Each notice is to be retained by stocking points until the
Military Standard is completely revised or canceled.,

Custodians: Preparing Activity:
Air Force - 13 Air Poice - 13

Review Activities!

Air Force- 10# 11, 80, 85

DISTIM MON STATEHM A. Approved for j-ublic releaae; d4stributlon is ,-i±itted.
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* 3.10 Production headi ess Review (PE)° This review is intended to determine
the statue of completion of the specific actions which tatat be satitfactorily
accouplisbod prior to executing a production go-ahead decision. The review is
accamplised in an incremental fashion during the Full-Scalt Develapment
pbes, usuanly two initial reviews and one final review to assess the risk in
exercixing the production go-aboad decision. In Its earlier stages the 1M
conoerns itself with gross level mmnufacturing concerns such as the need for
idestifying higb rAak/lov yield mRmufactuzing processes or moterials or tb2
requiremet for manufacturing development effort to satisfy design
requirements. The reviews became more refined as the defign matures, dealing
with such concerns as produftion planning, facilities allocation,
incorporation of prvducibility-oriented changes, identification and
fabrication of tools/test equipment, long lead item acquisition etc. Timing
of the incremental P%Rs is a function of progra? posture and is not
specifically locked in to otabr reviews.

OT!U 1AFIZTIOMNS

3.11 ror further guidance on cost terminology see the latest editioii of DODI
5000.32, 'Jiform Budget/Cost Terms and Definitions.

3.12 Y•e titles are being phased in for the levels of maintenance. They are
(with their former terms): On Equilpent (OrganizationLl), Off Equipment - On
Site (Intermediato), Off Bsraipment - Off Site (Depot). See the latest editionof -2.7k 6W rq4,Euipvznt; Aaintteaarce Fio/icita, Objtetivea.. and Rep-ansibili ties.

3.13 Par definitioes of the various levels of repair, see the latest edition
of HIL-STD-280A, Definiticon of Item Levels, Itex Exchangeability, Models, and
Related Worms.

3.14 Configuration 4tez. Hardware or software, or at. aggregation of both,
which is designated by the contracting agency for configuration management.

3.!5 Enqineering Data: Engineering documents such as drawings, associated
lists, acompanying documents, manufacturer speciilcations, manufacturing
planninq docuimentation, and standards or other information prepared by a
design activity and relating to the desigzi, manufacture, procuremanto test, or
inspection of hardware items or services, as defined in DOD-STD-100 and
DOD-D-i 000.

Supersedes page 7/8 of 4 June 1985
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10. system Requirements Review (anR).

10.1 General. The sxRs are normally conducted during the system concept
uxploration or Demonstration and Validation pOae. Such revie" may be

conducteO at any time but normally will be conducted after the accwlimbmemt
of functional analysis and preliminary roquirements allocation (to
aperational/maintenance/training sardware configuration Ite (UimIs),
computer Software configuration Ite (CuCIs), facility ceffiguratLon items,
manufacturing considerations, personnel and human factors) to determine
initial direction and progress of the contractor's System kagineering
ftnagement effort and his convergence upon an optimum and plete
configuration.

10.2 Purpose. The total SysteL Engineering Management activity and its
output shall be reviewed for responsiveness to the Statement of work and
system/segment requirements. Contracting agency direction to the cointractor
will be provided, as necessary, for continuing the technical program and
system optimization.

10.3 Items to be Reviewed. Representative items to be reviewed include the

resulis of the following, as appropriate:

a. Mission and Rcquirmaents Analysis

b. Functional Flow Analysis

c. Preliminetry Requirements Allocation

d. System/Cost Effectiveness Analysis

e. Trade studies (e.g. addressing system functions in mission and
support hardware/firmware/software).

f. Synthenis

9. Iogistics Support Analysis

h. Specialty Discipline Studies (i.e., hardware and softvart reliability
analysis, maintainability analysis, armament integration, electromagnetic
compatibility, survivability/vulnerability (including nuclear), inspection
methods/techniques analysis, energy ianagement, ewvironmental considerations).

i. system Interface Studies

G. Generation of Specification

k. Program Risk Analysis

l, Integrated Test Planning

Superuedes page 19 of 4 June 1985
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.. Producibilty Analysis Plans

. technical Performen"' Measurement Planning

o. 3ngnJtaerin2 Integration

p. Data ammVenmtot P1ans

q. Configuration Management Plans

r. SyStem Safety

. EhMA Factors Analyiia

t U Value 3ugin ntrig Studies

u. Life Cycle Cowt Analysie

v. Preliminary Manufacturing Plans

w. .anpower Requirementa/Peraonuel Anal-.is

X. KiJleatone cbldulex

10.3.1 The contractor shall describe his progress and problems in:

l0.3.1.1 Risk identification and risk ranking (the interrelationenrip among
system effeetivtness analysis, technical performance measurement, intended
manufacturing methods, and costs shall be discussed, as appropriate).

10.3.1 2 Risk avoidance/reduction and control (the interrelationships with
trade-off studies, test planning, hardware proofing, and technical performance
measurement shall be discussed, as appropriate).

10.3.1.3 Significant trade-cffs among atated system/segment specification
requirements/constraints anC reaulting engineering design requirements!
constraints, manufacturing metbods/pre.eass constraints, and logistic/coat of
Owmership reqnircenta/constraints and unit production cost/design-to-cost
oblectives.

1093.014 Identifying computer resources of the Eystem and partitioning the
system into 5WKIs and CSCls. Include any trade-off studies conducted to
evaluate alternative approacheg and methodt for DecLing operational needs and
to determine the effects of constraints on the cyatez.. Also include any
evaluations of logistics, technology, cost, schedule, resource limitations,
intelligeauce estimates, etc,,, made to determine their impact on the system.
In addition, address the follovwing specific trade-affs related to corp"ter
r flourOa : 0

20
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f. Survivability/VulnerabilAty (including nucloar)

j .- leliabLlity/maintaiLability/Availability (R/N/A)

h. Electromagnetic Compatibility

1. Logistic Support Analysis to address, as appropriate, integrated
logistics support including maintenance concept, tuppOrt equipment cne•ipts
losistics support concept, maintenance, supply, software support facilities,
etc. (KIL-BTI-1388-1 and 2)

j. Syntem Safety (emphasis shall be placed on system hazard analysis and
identification of safety test requirements)

4. Securitly

1. Human Pavtors

a. Transportability (including Packaging and Bandling)

n. System Mass Properties

o. Standardization

p. Electronic Warfare

q•. Value Engino,,ing

r. System Growth Capability

s. Program Risk Analysis

t. Technical Performance Measurement Planning

U. Producibility Analysis and Manufacturing

v. Life Cycle Cost/Design to Cost Goals

w. Quality Assurance Program

x. Environmental Conditions (Temperature, Vibration, Shock, lumidity,
etc).

y. Training and Training Support

L. Milestone Schedules

aa. Software Development Procedures

20.3.2 Results of significant trade studies, for example:

a. Serisitivity of selected mission requirements versus

Supersedes page 25 of 4 June 1985
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realistic perforvance parameters and coat eatimastes.

kb. Operatlona design versus minintenanc design, Including sapprt

c. System centralization versus decentra~lzatiitzn

46Automated vru aua yrto

f.Coercit.. ppavatioabl cirtemsvrstis neow reveupmetis nefrnet

ot.e Nysteons Stiock selberto freq Iemcies) snwdeeomn

P.rTortabilit/tradistuies (rAd locatuies o"futdtoto/slt

caabliifes byetwe elomets rtonfr bultifferento omptrd/progre aunlatuae

datct*Aslantionl alloctatio betpe arat spprteuisoftar, firmareuald
esoelprocedures)

L. ife Cyclweighstsyt proacetdesdi oinle

S. Desitij pofperatonhrmancteprisetecs versus rdcton nereenet

Co. versu prormance/ istetrdsuis

1. Lieig cycercsus madufctuiong ordidferantionptrpormmn agae

a. Pucinlalcto ewe adae oftware, deelopmen scnddl

t n.OLifeqCyclen versu/sys peffoe~nramaicntadtenanes toss includie
sesipporty eqfipmertformanceaaetr oot

p. Cost versus 'peculirar upoteuimn

20.3. Opdaeduipmeint vresuiremfeqntsfoipmeratimaintenance taks uncluiong n

items.

20.3.4 Updated requirements for manufacturing methods and processes.

Supersedes page 2C of 4 June 1985
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1. iaintenance related trade-off studies and findings (includes
commercially available equipment, software fault diagnostic tchmI•wqs)

3. Logistic coat impacts

k. Support procedures and tools for coqiytez software which faclitatti
software modification, iaprovements, corrections and updates

1. Hardness cLitical Ittma/proceases

-. Support equipment concept.

20.3ý12 System compliance with nuclear, non-nucletr and lwsr hardening
requirements. High risk areas or design concepts requiring possible advances
of the state-of-the-art as a result of survivability criteria shall be
identified, and prepared approacb(es) to the probilem reviewed. Prepared test
progrfAm shall be reviewed for sufficiency and compatibility with the
specified threat environment and existing simulation test facilities.

20.3.13 The optimization, traceability, completeness, and risks associated
with the allocation technical requirements, and the adequacy of allocated
syscem requirements as a basis for proceeding with the development of bardware
and software configuration items. Include any available preliminary Software-
Requirements and Interface 3Nequiremonts Specifications.

* 20.3.14 Manufacturing (H1•Is Onl').

20.3.14.1 Production feasibility and risk analyses addressad Lt the .RR shall
be updated and expanded. This effort should revieo the progress made in
reducing production risk and evaluate the risk remaining for consideration in
the Full Scale Development Phase. Estimates of cost and schedule impacts
shall be updated.

20.3.14.2 Review of the Prduction Capability Assessment shall include:

20.3.14.2.1 A review of production capability shall be accomplished which
will constitute an assessment of the fecilities, materials, methods,
processes, equipment and skills necessary to pet-form the full scale
deve3opment and production efforts. Identification of requirments to upgrade
or develop manufacturing capabilities shall be made. Requirements for
Manufacturing Technology (MANTECE) prigrame will also be identified as an
element of this production assessment.

20.3.14.3 Present the management controls and the design/manufacturing
engineering approach to assure that the equipment is producible.

Supersedes page 29 of 4 june 1985
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20.3.14.4 Present a review of trade-off studies for dealln reqgLrementa
against the requirement for producibility, facilities, tooling, production
test equipment, inspection, and capital equipment for intended pzoduction
rates 4nd volume.

2U.3.14.5 The ^nalysis, assessments and tra6e-off studies should recommend
any additional special studies or development efforts an needed.

20.3.15. Engineering Data. :.valuate the contractor's drawing system,
reviewing the drafting room manual, the preparation and review procedures,
change control procedureg, flowdown of requirements to subcontractors asid
vendors, and otLhr aspects fundamental to the acceptability of Level 3
drawings. If available, review completed drawings from other programs or the
normal company product line to determine compliance with the company
procedures.

20.4 Post Review Lction. After completing L.e MDR, the contractor ahall
publish and distribute copies of Review ^tinutes. The contracting agency
officially acknowledges completion of the SDR as indicated in paragraph 4.2.4.

Supersedes page 30 of 4 June 1985
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IL nt shall be made available for review by the contracting agency.

z,, Firmware to be provided with the system; microprogram loi•ic 6isgram
nd reprogramming/instrction translation algorithm desctiptions, fabrication.,
ackaging (integration terc~hology (e.g., LSI, NSI), device ty;es (e.g., CliS,
NOW)), and xpecial equipment mnd support software neede for developing,
esting, and supporting the firmware.

Aa. Life Cycle Cost Ana.ysis

ab. Armament compatibility

ac. Corrosion prevention/control considerations

ad. Findings/Status of Ouality Assurance Program

ae. Support equipment zequirenmets.

0.2.2 CSCIB:

a. Functional flow. The computer software functional flow embodying all
f the requirements allocated from the Software Requirements Specificatlon sad
nterface Requirements Specification(&) to the individual Top-Lo"al CO tet
oftware Components (TLCScS) of the CSCI.

*cb. Storage allocation data. This information shall be presented for
`WbCSCI as a whole, describing the manner in which available storage In
llocated to individual TLCSCs. Timing, sequencing requirements, and relevant
quipment constraints used in determinlng the allocation are to be included.

c. Control functions description. A description of the executive
ontrol and start/recovery features for the CsCI shall be available, including
ethod of initiating system operation and features enabling recovery from
ygtem malfunction.

d. CSCI Structure. The contractor shall describe the top-level
tructure of the CSCI, the reasons for choosing the components described, the
evelopment methodology which will be used within the constraints of the
vailable computer resources, and any support programi which will be required
n order to develop/maintain the CSCI structure and allocation of data storage.

e. Security. An identification of unique security requirements and a
escrIption of the techniques to be used for Implementing and maintaining
ecurity within the CSci shall be provided.

upersedes page 35 of 4 June 1985
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f. Aweontrancy. An identification of any reentrancy requitrmntm and a
demcription of the techniques for implementing reentrant ronmtimes shall be
available.

g. Cowputer software 4evelopment facilities. The availability,
adequacy, and pkenned utilization of the computer softvare developmcnt
faci-ties shall be addressed.

h. Comyuter software development facility versus the operational
syscem. The contractor shall provide information relative to unique design

features which may exist in a TLSC in order to allow use within the computer
software development facility, but which will not exist in the TLCSC installed
in the operational system. The contractor shall provide information on the
design of support programs not explicitly required for the operational system
bat which will be generated to assist in the development of the CSCI(s). The
ccaractor shall also provide details of the Software Development Library
controls.

i. Development tools. The contractor shall describe any special
siunlation, data reduction, or utility tools that are not deliverable under
the term of the contract, but which are planned for use during software
develo"mr2t.

j. Test tools. The contractor shall descibke any apeciai test wyetemuu
test data, data reduction tools, test computer softwaze, or calibration and

diagnostic software that are not deliverable under terms of the contract, but
which are planned for use during product development.

k. Description and characteristic, of cozmercially available computer
resources, including any optional capabilities such as special features,
interface units, special instructions, controls, formats, etc. Include
limitatious of commercially available equipment such as failure to meet human
engineering, safety and maintainability requirements of the specification and

ideivtify deficiencies.

1. Existing documentation (technical orders, comercial manuals, stc.)
for comercially available computer resources and copies of contractor
specifications used to procure computer resources *hall be made avail&ble for
review by the contracting agency.

M. Support resources. The contractor shall describe those resources
necessary to support the software and firmware during operational deployment
of the system, such as operational and support hardware and software,
personnel, special skills, human factors, configuration management, test, and
facilities/space.

(Reprinted without change)
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n. Operation and support documents. Tho preliadzary versions of the
CSOKI, SON, CSM•, and CRISD shall be r~viaed for technical content and
compatabillty with the top-level design documentsition.

o. Updated since the loot review to all previously delivered saotuare

related CUAL items.

p. Reviav coLsiftrations applicable to 40.2.1 as appropriate.

40.2.3 support jo• t.AE

a. Review considerations applicable to paragraph 40.2.1 and 40.2.2 as
appropriate.

b. Verify testebility analysis results. For example, on repairable
integrated circuit boardt are test points avaliable so that failure can be
isolated to the lowest level of repair (See Section 3 Definitions, for "Level
of repair*).

c. Verify that the Government furnished SE is planned to be used to the
maximun extent possible.

d. Review progress of long-lead time SE items, identified througb
interim release and SE RNequirements Document (SEMI) procednriti.

AM,_

e. Review progress toward determining total 92 requirements for
installation, checkout, and test support requirements.

f. Review the reliability/maint..inability/availability of support
equipment items.

g. Identify logistic support requirements for support equipment items
and rationale for their selection.

h. Review calibration requireimnts.

i. Describe technical manuals and data availability fr support
equipment.

J. Verify compatibility of proposed support equipment with the system
maintenance concept.

k. If a Logistic Support Analysis (LSA) is not done, then review the
results of SE trade-off studies for each alternative support concept. For
existing SE and printed circuit boards testers, review rAintainability date
resulting from the field use of these equipments. Pewsew the cost dirference
between systems using single or multipurpore SE vs. proposed new SE. Examine
technical feasibility in

37
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using existing, developmental, and proposed new SE. For mobile systes,
review the mobility requirementa of support equipment.

1. Review the relationship of the computer resources in the
system/subsystem with those in Automatic Test Nquipment (ATE). Relate this to
the development of Built In Test Equipment (BITE) and try to reduce the need
oar complex supporting SE.

m. Verify on--equipment versus off-equipment maintenance task trade study
resulta, including support equipment impacts.

n. Review updated list of required support *quipment.

40.2.4 Engineering Data. Review Level 1 engineeriog drawings for ease of
conversion to higher levels and, if available, review Level 2 and 3 drawings
for compliance with requirements. The review of engineering data, as defined
in paragraph 3.15, should consider the checklist items discussed in p.ara
100.6, as properly tailored.

40.3 Evaluation of Electrical, Mechanical, and Logical Designs

40.3.1 Emit. The material of paragraph 40.2.1 above shall be evaluated to:

a. Determine that the preliminary detail design provides the capabity
of satisfying the performance characteristics paragraph of the BWC1
Development specificaticns.

b. Estalbish compatibility of the HWC1 operating characteristics in each
mo•k with overall system design requirements if the BWCI is involved in
mulLi-mode functions.

c. Establish the existence and nature of physical &nd functional
interfaces between the MWCI and other items of equipment, computer software;
and facilities.

40.3.2 CSCIs. The material of paragraph 40.2.2 above shall be evaluated to:

a. Determine whether all interfaces between the CSCI and all othee
configuration items both internal and external to the system meet the
requirements of the Software Requirements Specification and Interface
Requirements Specification(s).

b. Determine whether the top-level design embodies all the requirerments
of tbv Soft.ware Requirements Specification and Interface Requirements
Specification(s).

bupereedee p nge 38 of 4 june 1985 3i
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C. Detetmine vbether the approved Oesig, Metboftlogy has been naud for
tl.e top-level design.

d. Determir.t whether the appropriate luman Ftcto0T Bagineering CuFl)
pr.&ncijls have been inoorporated in the desigl.

e. Determine webether timing and sizing constraints bave been met
throghout the top-leel de1sign•

f. Determine whether logic affecting #rstem and nuclear safety has been
incorporated in the design.

Ma.



(1.) gz.i14ilitytVula.:sabjlity (AaclUdiug nuclear)

(312) Prodwcibility end manufacturing

(13) ITrazsportabi~litye Packaging and bandling

(14) Nume Ingimwerin and Biomedical Requiremeet* (including Life
Support and Crew Station lequi remez*La)

(1U- Standardization

(16) Design Versus LogistiCs Trade-offt

(17) Support equipaent rjuirements

4. Intecfae control drawings

o. Xack-ups, breadboards, and/or prototype hardware

f. Design analysis and test da/t

g. Byatem Allocation Document for NII inclusion at each scheduled
location.

h.. nIMl i 'h s (for AiUu~u h
engineering, tooling demonstrations, development and proofing of new
miterialu, processor, metbods, toolinv, test equipment, procedures, reduction
of nrnutacturing riaks to acceptable levels).

i. Preliminary VECPS and/or formal VECPS

J. Life cyr-le costs

k. Detail design information on all firmware to be provided with the
system,

1. Verify corrosion prevention/control :onsiderations to insure
materials have toon chosen that will be compatible with operating environment.

a. findings/Status of Quality Assurance Program

50.2.2 CSCs.

-. Software Detailed Design, Data Base Divign, and Interface D&-sign
Dccument(a). In cases where the CDR is conducted in increments, complete
documents to &upport that increment shall be available.

b. Supporting documentation describing results of analyses, testing,
etc., as mutually igread bY the contracting agency and the contractor.

Auperseue page 55 of 4 June 1985
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c. Sstem Alloation Document for C=? inclusion at each schesuled
locat!.in

d. Computer Resources Integrated Support Document.

e. Software Programerlx Kanaual

f. Firware Support Hmnual

g. Progress on activities required by CSCa PDR (para 40.2.2).

h. Updated operation and support documents (CSOM, SON, CSDM).

i. Schedules for remaining milestones.

). Updates since the last review to all previously delivered software
related CURL items.

50.2.3 Support Equipment (SE):

a. Review requirements (paragraphs 50.2.1 and 50.2.2) for SE.

b. Verify marimum considerations GFE SE

c. Identify existing or potential SE provisioning problems

d. Deteraine qualitative and quantitative adequacy of provisioning
drawings and data

ct. Review reliability of SE

f. Review iogistic support requirements for SE items

g. Review Calibration requirements

h. Review documentation for SE.

50.2.4. Engineering Data. Continuing from the results of the Preliminary
Design Review (PDR), review engineering data as definied in para 3.15, as to
suitability for intended use. The review should consider the checklist items
discussed in pare 10C.6, as properly tailored.

50.3 Detailed Evaluation of Electrical, Mechanical, and Logical Designs

5n.3.1 HWCIs. Detailed block diagrams, schematics, and logic diagrams shall
be cow-pared with interface control drawings to determine system
compatibility. Analytical and available test data shall be reviewed to insure -
the hardware Development Specification has been satisfied.

Supersedes page 56 of 4 June 1985
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50.3.1.1 The contractor shall provide information on firmware vhicb hi
included in coimmecially available equipemt or to be included in equipment
developed under the contract. Firware in this context includes the
microprocessor and asaociated sequence of micre-inatructImn neceasary to
pr=forl the allocated tasks. As a minimum, the information presented during
CDR bhall provide
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70. junctional confiquration Audit,

70.1 General. The objective of the Functional Configuration Audit (VCA)
shaLl be to verify that the configuLatioc itemos actual performaw enwlies
with its hardware Development or Software Requiremnts and Zuterfe a
Rvqmirements Specifications. Test data shall be reviemed to verif that the
hardmare or computer software performs as required by its fubftlosa/alloaated
configuration identification. Par configuration itm developed at Qoverit
expense, an FCA shall be a prerequisite to acceptance of the omiflnlratim
item. For software, a technical understanding shall be reached on the
validity and the degree of completeness of the Software Test Reports, and as
appropriate, Computer System Operator's manual (CSoM). Software User's Manual
(SUM), and Computer system Diagnostic Ranual (CSDM).

70.1.1 The FCA for a complex configuration Item may be conducted on a
progressive basis, when so specified by the contracting agency, throughout the
configuration item's development and culminates at the cvmpletion of the
qualification testing of the configuration item with a review of all
discrepancies at the final FCA. The "A shall be conducted on that
configuration of the configuration item.which is representative (prototype or
preproduction) of the configuration to be released for production of the
operational inventory quantities. When a prototype or preproduction article
is not produced, the FCA shall be conducted on a first production article.
Per cases where configuration item qualification can only be determined

* through integrated system testing, FCAes fa *v%. cnfiguratic itowe will ubt
be considered complete until completion of such integrated testing.

70.1.2 Recommendations of configuration item acceptance or non-acceptance to
the local contract management agency are based upon and governed by procedures
and requirements outlined in subsequent paragraphs.

70.1.3. Continuing with the results of the Critical Design Review (CDR),
review engineering data as defined in pars 3.15, as to the suitability for
intended use. The review should consider the checklist items discussed in
pars 100.6, as properly tailored.

70.2 Contrdct Requirements

70.2.1 The schedules for the FCA shall be recorded on the configuration item
development record by the contractor. A configuration item cannot be audited
kithout the contracting agency authentication of the functional and allocated
baseline. In addition, the contractor shall submit the final draft Product
Specification for the configuration item to be audited to the contracting
agency for review prior to FCA.

70.3 Contractor ReseonsibilitZ

70.3.1 Prior to the FCA date (for configuration items to be audited), the
contractor shall provide the fnllowing information to the contracting agency. (this information shall be provided in addition to the general requirements of
Section 4.):

Supersedes page 71 of 4 June 1985
71



IRXL-S!'I-1S213 _

4 June 1985
11 Zfl G

a. Coi.z actor representation(tbe test manager should be in attendamne).

be Identification of Item to be audited:

(1) N .clature

(2) 8pecification identitication number

(3) Conf~guration Item number

(4) Currnnt listing of all deviations/waivers against the
configuration item, either requested of, or approved by the contracting agency.

(S) Status of Test Program to test configured items with automatic
test equipmewt (when applicable).

70.4 !roceduros and S•euirements

70.4.1 The contractor's test procedures and results shall be reviewed for
comiance with specifi4ation requirements.

70.4.2 The following testing information shall be available for the MCA tear.

a. Test plans, apecificatiors, jescriptionsa procedures, and rer~ortz for
the configuration item.

b. A complete list of successfully accomplished functional tests during
which pre-acceptanee data was recorded.

c. A complete list of successful functional tests if detailed test data
are not recorded.

d. A complete list of functional tests required by the specification brit

not yet performed. (To be performed as a system or subsystem test).

@9 Prepxoduction and production test results.

70,4.3 Testing accomplished with the approved test procedures and validated
data 4witneexed) shall be sufficient to insure configuration item performance
as set forth in the specification Section 3 and meet the quality assurance
provisions/qualification requirements contained in the specification Section 4.

70.4.4 ,or those performance parameters which cannot completely be verified
during testing, adequate analysis or simulation shall have been accomplished.
The results of the analysis or simulations will be sufficient to insure
configuration item performance as outlined in the specification.
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70.4.5 7sst reports, procedures, and data used by the PMA team Shall be Soft
a matter of record in the MCA minutes.

70.4.o A list of the contractor's intsumal dooumsetatisi (drawings) of the
configuration item shall be reviewed to insure that the cmntractor has
documented the physical configuration of the camfigration item for which the
test data are verified.

70.4.7 Drawings of NCI parts which are to be provisiomed should be
9alectively sampled to assure that test data essential to manufacturing are
included on, or furnished with, the drawings.

70.4.8. Configuration Items (cxi) which fail to paa quality assurasce test
provisions are to be analyzed as to the cause of failure to pass. AMlpropriate
corrections shall be made to both the CI and associated engineering data
before a CI is subjected to requalification.

70.4.9 A checklist shall be developed which identifies documentation and
hardware and computer software to be available and tasks to be accomplished at
the ?CA for the configuration item. See Pre-FCA checksheet.

70.4.10 Retests or additional tests shall be performed to assure cas8•lirac
with paragraph 70.4.3.

""G.4.2 u owi-ge aAckJlnow1e9 of partial peLoaI tal uaioA. thUe NICA for t5e
configuration items whose qualification is contingent upon completion of
integrated systems testing.

7C.4.12 Por CSCIs the following additional requiremnts shall apply:

a. The contractor shall provide the FCA team with a briefing for each
CSCI being audited and shall delineate the test results and findings for each
CSCI. As a minimum, the discussion shall include COCI requirements that were
not met, including a proposed solution to each item, an account of the 1CI's
incorporated and tested as well as proposed, and a general presentation of the
entire CSCI test effort delineating problem areas as well as accomplishments.

b. An audit of the formal test plans/descriptions/procedures shall bh
made and compared against the official test data. The results shall be
checked for completeness and accuracy. Deficiencies shall be documented and
made a part of the FCA minutes. Completion dates for all discrepancies shall
be clearly established and documented.

c. An audit of the Software Test Reports shall be performed to validate
that the reports are accurate and completely describe the CSCI tests.

S Supersedes page 73 of 4 June 1985
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d. All SM tbitt have been approved shall be reviewed to ensure that
they have been technically incorporated and verified.

*. All updated to previously delivered docments shall be reviewed to
ensure accuracy and consistency throughout the documentation aot.

f. Prelmianary and Critical Design Review minutes shall be emz--ined to
ensure that al findings bave been incorporated and completed.

g. The interface requirw!,ents and the testing of these requirements
shall be reviewed for CSCIs.

he Xeviev data base characterigtics, storage allocation data nnd timing,
and sequencing characterixties for compliance with specified requirements.
70.5 Post Audit actIons

70.5.1 Aft-or copletion of the FCA.1 the contractor shall publish and
distribute copies of FCA minutes. The contracting ac'-ncy officially
aclnowledges completion of the ?CA an indicated in paragraph 4.2.4.

70.3.2 The accomplishment of the FCA shall be recorded on the configuration
itom Development Record by the contractor.

'4
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80. Physical Configuration Audit (PCA)

80.1 Geeral. The Physical Configuration Audit (PCA) shall be the formal

ezamination of the as-built version of a configuration item against its design

documentation in order to establish the product baseline. After successful

completion of the audit, all subsequent changes are processed by engineering

change action. The ICA also determines that the acceptance testi-g
requirements prescribed by the documentation is adequate for acceptance of
production units of a configuration item by quality assurance activities. The

PCA includes a detailed audit of ingine~ring drawings, sepcifications,
technicai data and tests utilized in production of H1Xs and a detailed audit

of design documentation, listings, and manuals for CSCis. The review sball
include an audit of the released engineering documentation and quality control
records to make sure the as-build or as-coded configuration is reflected by
this docus..ntation. For software, the Software Product Specification and
Version Description Document shall be a part oa tbc. PCA review.

80.1.1 The PCA shall be conducted on the first article of configuration items
anG those that are a reprocurement of a configuration item already in the
inventory shall be identified and selected jointly by the contracting agency
and the contractor. A PCA shall be conducted on the first configuration item
to be delivered by a new contractor even though PCA was previously
accompliobed on the first article delivered by a different contractor.

a O.1.2 Forumsa approval by th- contracting agancy of the configuration item
Product specification, and the satisfactory completion of a PCA results in
establishment of the prod'-t baseline.

80.1.3 Recommendations of configuration item acceptanct or nonacceptance to
the responsible contract administration office (CAO) are based upon and
governed by procedures and requirementz outlined in subsequent paragraphs.

80.1.4 4 final review shall be made of all operation and support documents
(i.e., Computer System Operator's Manual (CS)MO), Software User's Haual (SUN),
Computer System Diagnostic Manual (CSIN), Software Programmer's Kanual (SPK),
Firmware Support Manual (PSM)) to check format, completeness, and conformance
with applicai~le data item descriptions.

80.1.5. Continuing wit-, the results of the Functional Configuration Audit
(PrA), review engineering data as defined in pare 3.1B, as to the suitability
for ii&tended use. The review should consider the cb(!cklist items discussed in
par,, 100.6, As properly tailored.

80.2 Contract RN.quirements

H0.2.1 The schedules for the PCA shall be recorded on the configuration item
Development Record by the contractor. A current set of listings bhall be
provided for each CSCI being audited. The contractor shall submit the final
draft of the

Supersedes page 75 of 4 June 1985
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product specification for the configuration item to be audited to the

contracting agency for revew prior to PCM.

80.3 Contractor ResMonsibiliUt

80.3.1 The contractor shall providc the following information to the
contracting agency (this information shall be provided in accordance with the
general instructions of Section 4 and the contractural requirements):

a. Contractor representation (the test manager should be in attendance).

b. Identification of items to be accepted by:

(1) Nomenclature

(2) Specification Identification Number

(3) Configuration item Identifiers

(4) serial Numbers

(5) Drawing and Part Numbers

(6) Identification Numbers

(7) Code Identification Numbers

(8) Software inventory numbering system

c. A list delineating all deviations/waivers against the configuretion
item either requested or contracting agency approved.

80.3.2 The Pr, cannot be performed unless data pertinent to the configuration
item being &L.. -ed is provided to the PCA team at time of the au'dit, The
contractor shall compile and make this information available for ready
reference. Required information shall include:

a. Configuration item product specification.

b. A list delineating both approved and outstanding chang.es acainst the
configuration item.

c. Complete sho-'Nge list.

d. Acjptanc% ;est procedures and associated test data.

e. Engineering drawing index including revision letters.
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non-complex system some reviewn may not be required, or, if required, may be

limited in Scope. The tailoring procedures discuseed earller should result
either in the exclusion of DIL-BTD--1521 or in a tailored NIL-eTD-1521 that
reflects a limited scope technical review effort. Conversely, in a very

complex development the review process w•ll increase in levels and numbers of
reviews.

b. In addition to the above, the degree of application is dependent upon

the configuration item state of development (example, new design vs.

commercially available) or the degree of any modifications, if involved. Pot

example: a newly developed item may require the majority of the review
topics/items and audits, while a comercially available configuration Item
with the appropriate documentation, i.e., verified test resultp,
specifications, drawings, etc. may require reviews or audits limited to its
application to the program and its interfaces. In the case of modified
designs one must consider the degree and effect of the modifications. Reviews
and audits may be limited to the modifications and their interfaces.

100.5 Scheduling of Technical Reviews and Audits

The schedule for Technical Reviews and hudits is extremely important. if they
are conducted too early, the item for review will not be adequately defined.
Conversely, if the review is too late, the program commitments could have been
made erroneously, and correction will be both difficult and costly. For
planning purposes, a good method for scheduling technical rvaiaws ±& to relatce
them to the docunentation requirements. For example, schedule a PDR after the
hardware Development Specification or Software Top Level Design Document and
Softwaue Test Plan are available, since the essence of the PDR is to assess
the contractor's approach to meeting these requirements of these documents.
Scheduling of audits are dependent not only on documentation availability but
also on hardware/software availability, and the completion of the acceptance
qualification tests. Table i contains a list of the primary documentation
associated with each review or audit and the estimated time phasing:

100.6. Tailorinq Guidance for Engineering Date Reviewa. Engineering Data
reviews are conducted as part of the formal design reviews/audits in
MIL-STD-1521. Use Figure 5, Review Checklist for Engineering Data, to help
prep&'e for and conduct these reviews an6 audits. Note discrepancies on
Figure 6, Engineering Data Discrepancy sheet. Beccuse reviews and audits are
successively more detailed, more items on the checklist will apply as the
program progresses. WhEn all reviews and oudits are completed, all items on

the tailored checklist should be accomplished.

, Supersedes page 119 of 4 June 195
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110. Production Readine•a Reviw Q

110.1 For specific guidance, see JUSCR 04-2, production Rleadiness eview.

em
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VUMW CMBCKLIST PMK ERGIIMU3EI D~AT

I 2be following questions and considerations should be used prior to
conducting fn engineering data review. These are suggested guidelines, and
should be need as such.

ZX. Pro-briefing prepara.ion:
a. Answer theme questions:

1. What is the purpose of the Review?
2. Wbat does the Contract require?
3. How will the drawings be used7

b. Arrange briefings:
1. The Contractor shall brief the team on contractual requirements

and status.
2. The Engineering Data Management Officer (EDHO) or Chairperson

should brief the team oý, the review procedures.
3. Discuss correctivw action procedures.

III. The Data Review:
a. Ruild the package:

1. Sole'*ct sample of top assembly drawings.
2. Look at Parts List of the top assembly or ma~or subassembly

drawings.
3. Are other subassembly drawings listed in the top parts list?
4. Are all draurngs liated in the top ports list available? .
5. Are all drawings listed in the subassembly part, list available?
6. Is vanufacturing planning documentation available?

b. ExaA•ne the engineering data for the following:
1. It the drvwing legible and suitable for reproduction?
2. Are prooesaes/specifications listed?
3. Look at notes on all drawings. Aýe all notes understandable?

Are snotes clear a.od concise?
4. Are peculiar syabolN, abbreviations, etc; explained?
5. Are all dimensions and tolerances shown?
6. Is the material IdesitiZied?
7. Are any reports referornced? It so, are they supplied in the

package?
6. Are copies of non-government specifications supplied as prrt of

tha package?
9. Correct use oi lizited rights legends (DAR/PAR)?
10. Are control drawings (particularl,; Source and Specification

Control) properly used and marked? (DOD-STD-1U0O
21. Are hardness critical items and hardness critical process

markings correct?
12. Are electrostatic discharge sensitive (ESDS) symbology and

cautions included, as appropriate?
13. Have changes been incorporated as required in the contr&ct?

Supersedes page 124 of 4 June 1985
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14. Are index and date. lists available and correct?
15. Is there a distribution statement on each piece ,7 engineering

data?
16. Bavo specific marking requirements (UIL-STD-130) beeh defined?
17. Are acceptance test requirements included on al

suberseably/Oetail drawings for items that night be spared separately by
competitive reprocureaeat7

18. in the proper engineering design information included for Ote
level of drawing stated in the contract?

19. Could a militarj standard or specification be usd in lieu of
drawings?

20. Are applicable security classifications marked correctly7
21. Are the contractual requirements adaquate?
22. Does the drawing package appear to be adequate to support the

intended end use (i.e. logistics support, competitive reprocurement, etc)?
c. Record all deficiencies/discrepancies irl the Engineering Data

Discrepancy Sheet (sae tigure 6) in sufficient detkil to completely define the
problem and action required for compliance.

At the end of the review, the ElNO (or Review Team Chief) collects all
discrepancy sheets, signs them, and determine* appropriate disposition. After
resolution of discrepAncied, the sheets will be filed in the 1ngineering Data
riles.

125



KU.-STD--15215

19 Doc 1985

oSbet of

(PaOGRJAH PM)

ngineering Data Discrepancy Sheet

'To be used with the Review Ch4mkliat)

PRIME AND SOiOO]rAAC7oR/NIDOR MME:

T"P8 OF RIEVINW:

Vl-• i 1R NAME DRAWING/DOCUMENT NUHIBM

DISCRMPANCIZS

ACTXON RE0QUIRED/CO.PLIANCE DUE DATE

PROGRAM OFFICE EDMO (cr Team Chief) Signature _

AIR LOGISTICS EDMO SIGNATURE___ ___--______.___.

ACTION AGFNCY: Contractor Program Office

Contract Administration Office ___Other

Thih block to be used by Action Agency

DISCREPANCIES CORRECTED BY; ---------
(Signature) (Date)

After resolution, return to the Prograr Office EDMO
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FOREWORD

1. This military standard is approved for use by all Departments and Agencies of the Department of Defense.

2. Beneficial commetz (roeommendadoas, additions, deletions) and any pertinew data which may be of use
in improving this document should be addressed to: AFMC/FMA, Wright-Pan eon Air Force Base, Ohio
45433, by using the self-addre.wd Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of the document or by letter.

3. This military standard is applicable to all defense materiel items (or major modifications) (a) established as
an integral program elment of the Furore Years Defense Program (FYDP), or (b) otherwise designatod by the
DoD Componeut or the Under Secretary of Defeas (Acquisition).

4. The practices and procedwrs contained in this stamdard are applicable to systems, equip.me-nt, and other
designated materiel items which are referred to as defense materiel items. Work breakdown stxctuwm (WBS)
provide a consistent and visible framework for defense materiel items (as well as conrmts within a program)
that facilitate:

a. A ncre effective management and technical base for planning and assigning mana gement and technical
responsibilities withn government offices responsible for the acqu•sition of defense materiel items and
contractors furnishing the items.

b. The basis for communication throughout te acquision procs by providing the cotmmon link unifying
the planning, scheduling, cost estimating, budgeting, contracting, configuration management, and performance
reporting disciplines.

c. More consistent control over and reporting of the progress and status of engineering and other contractor
efforts, resource allocations, cost estimates, expenditures, and procurement actions throughout the acquisition of
defense materiel items.

d. Acquisition decisions which consider total life cycle effects, indluding development, production,
activation, operational use, and phase-out.

5. The uniformity ih definitions and approach for developing the top three levels of the work breakdown
structure established by this standard is expe;tod to assure compatibility of multiple-data requirements. The
benefits expected from increased uniformity in the generation of work breakdown structures and their
application to management practices will be realized by the improved interpretation and reconciliation of all
reports prepared to this uniform framework thtrtughout tne acquisition of a defense materiel item.

6. This military standard is based on the cooperative efforts of the military services with assistance from
industrial associations.

1-___
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I. SCOPE

*1.1 Pilcse This star/a es~abli&es criteria governing the pieparauon and employmen of work breaktown
structures for use dunring ihe acquisition of designated defense materiel items to display and defit the products
to be devclopeli or piwduced.

1.2.1 Tn. work breakdown structure requireturnts established by this standard are assciazed solely with the
acqa.sition of defeks, materiel items (or major modifications) that are (a) established as an integral program
rleent of the Futur Years Defenise Program (FYDP), or (b) odiwisAc desipated by the DoD Conmpoar, or
the Under Secretary of Defense (Acquisition). Specifically, it pertains to only tmse elepents of research and
development and investment that are applicable to contracted efforts.

1.2.2 This staxdard is to be used by both contractors and DoD Components (Governmer activities) in the
development of work breakdown gtructures for ate acquisition of defense materiel items.

1.2.3 Work breakdown strutures in use on existing programs will confinm to be used on these programs
unis it is considered mutually advantageous to the Government and the contractor(s) to apply this standard.
Approval for substitution should follow guidance in paagraph 4.1.1.

e
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2. APPLICABLE DOCUMENTS

2.1 Govfamem

2.1.1 S=ecificatios S and ,Ibis section is not applizabk. u this staidard.

1.2 Other., v!a=L.)Q-qmeuQ._Qwin!.,L and t The b1!lowing other Governm-nt
documen.s, drawings, and publications form a part of this document to the extent specified her.ck Unless
otherwise specifie, the issues are those cited in thc bolicitati."n.

PAMPHLETS

Contractor Cost Data Reportinp (CCDR)

NAVMAT P-5241 Navy Materiel Comumad Pamphlet
AMC-P 715-8 Army Materiel Cccnamnd Panhet
AFLCP 800-15 Air Foxce Logistics Command Pamphlet
AFSCP 800415 Air Force Systems Command Pamphlet

CostlSchedule Comr:ol System Criteria Joivt Implementnion Guide

NAVSCI P3627 Assistant Secretary of the Navy (S&L) PImphlet
AFSCP 173-5 Air Forcer Systau•s Cohiand Pamphlet
AFOCP 173-5 Air Force Comnwaircafions Commaxn Pamphlet
AFLCP 173-5 Air Force Logistics Command Pamphlet
AMC-P 715-5 Army Materiel Command Pamphlet
DLAH 8401.2 Dcensu Logistibs Agecy Handbook
DCAA P764i.47 Defense Contract Audit Agency Pamphlet

(The above pamphlet numbeis identify two single docim,ients: Contractor Cost Data Reporting (CCDR) System
(Stock Number O5i8LP1003001), and Cost/Schedale Control Systems Criteria .oint Implementation Guide
(Stock Number 0518LP1002010). These two documents can be ordered by stock number from the
Standardization Documents Order Desk, 700 Robbins Avenue, Building ,'4, Section D, Philadelphia, PA 19111 -
5094.

2.2 Non-0vernmgnr Publicaricw, This section is not applicable to this standard.

2.3 Order of Precedence In the event of a conflict between the text of this document and the references cited
hcein, the tex: of this document takes precedence. Nothing in this document, however, supersedes applicable
laws and regulations unlss a specific exemption has been obtained.

2
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3. DEFINMTIONS.3.1 G Terms will be as defined herein &nd in iiw appendices of thi domem.

3.2 ?rtgran1gJ.j= A program element is the basic building block of the Future Years Dcltnsc Program
(FYDP). It is a descripdon of the mission to be undertaken and a list of the organizational extrities idntified to
perform the mission assignment. A program element may consist of forces, manpower, matmrie (both eal &ad
personal prope'ty), Servi=s, aUd associatmd costs, aU applicahl.

3.3 reene "ateiel Item, Defense materiel item is a te3n used within the DoD to identify a system or itm
" is uu ruy estabW-Awd as &a inwgnd piognam elkwm -of is .identified as a Project withia &a gD*1fd

3.4 gork Breakdown Sr=Ur. A work breakdown structre (WBS) ius a prodc-oriemUed family trwe
composed of hardware, software, services, data and facilides whidh results from systems angineering ifforts
during tie acquisition of a defense materiel item. A work breakdown struwwtre displays and defii, s the
prodwt(s) to be developed and/or produccd and relates the elmncnts of wowk to be xuplisbod to m-1h odwr
and to the end product(s). The work brnakdowr srrutmm prescibed by this stndlard have been i~rnaized
within the seven categories of defense materiel items and consist of the upper three levels of the work
brmakdown structure.

3.4.1 Cate-ories of DefetTse x jili The seven cate-rories of detem.e materiel items id tified in 3.4
are as follows:

Z. Aircraft Systems
b. J tlecroic.dAutomated Softwart Sysicms
C. Missi•e Sy-m_.s
d. Ord-naxe Systems
e. Ship Systems
f. Space Systems
g. Surface Vehicle Systems

3.4.2 Leel Idgfcation. The du=he %rk breakdown stnru-re leveLs spncified in 3.4 are as follows:

Lmvel 1: Level I is the entire defen.e materiel item; for exaMp1e, the Minutman ICBM System or the
LHA Ship System. Level I is usimly directly identified in tht DoD programming/budget system cithet
as an integral program clement or as a project or subprogram withi'a an aggregated program elermne.

Level 2; Level 2 elementw are major elements of the defense materiel item and are subordinate to level
1; for exanple, a sAip, an air vehicle, a tracked vehicle, aud aggregations of services (such as system
test and evaluation, arid systems engineeringiprogram -mauaenmt) wal data.

jrve j Lovel 3 cieaients are eleaxcmts su)hdinawc to level 2 ut,.jor elements; for example, an ,=.Oettic
plant, an airfrwn, &he power pacbkge/ t tmain, or type of serfice (euch as deveolmoepn test and
evQuatioa, contractr technical suipport, trmininj cervicew), or type of data (sach a techniWl
publicatioos). Lower level• follow the samne pnxcess.

3.5 N = A program work breakdown structure is defined as the work
breakdown structure that covers the acquiaitior, of a specific defe=se matcrell item arnd is related , contractual
effort. ,% program --'ork breakdowa structure includcs all applicable elements consisdrWg of at ,.as-t the first

3
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three levels of the wnrk hriAk~ovjn strucurr and extended by the DoD Conipouent (prograw managt) andior
conractor(s). A prograrn Nmrk breakdown structure bib uiiiforin tentene teriuiuology, dtfieitic4% xam
placement in the famwily trn structure.

3.-6 QM WMr WarONM Structre. A conifact wwk brcakkwn structure is defined as dlie Lamplete
work bceakdown Atructairx for a contract. It inculdes the DOD apprrwd work bmekdown structuro for repwring
purposet au its dismcrtionafly ~cmusio to die lv leves by fte cowmacrc, in accordance with this standard
and the contract work statement. It includes all dhe elemntms for the peodwcr (hardwat, soliwac, dwAa, or
services) which are the riesponsibllity of the -'oflvuCmr.

3.7 Work ftenkMwn Snueni Bi~eut, A mw&"k Wfakdowon sauucw omem im a dmthcie pmtnio of~ a work
breakdown Strucftur. A work beakdown structure element may be an identifiable itern cf hardwar, x~sofmr,
sexvices, Luta or failities.

3.8 &M n'2'&System enogin =Mn is dfufi~d as a conpaenshe, mtertiv trcknical nwnagmm~
procuss to:

a. Traiisdate an operational need into a co~nfi~gured syacux ainetisig that nea rtu~agh a systemiatic.
concurrnt approach to iriwgrated design of the iystem and its redated mnsaimactuzring, test, and nippoat
processes

b. Integrate tie teclInical inputs of the entiif developmient commuminty gad *0 technical diiciplin
(iincluding the oonctrent engineering of momiflifvtring, logistics, aad test) into a coordinated effort thtt inwse
establisbrA propraz cost. srlhedtle, and perfimm=e otbjectrvm;

c. Enwue the a patibility of all functional and pbysical inwteram (ingema and exiwinal) and ensur
thsat sys=e dcfinitoro and mqudrmfec te n xrcut foar A1 systam -, -- adw-~, wtM&Jr,
facilities, people, and data; and

d. Characterize techntical risks, develop risk abatzment approuches, and ieduce tech'iic;aI rsk througL
tuarly test and demonstaton of s,-stcm elemem-fs (ref. DoD Instruction 5000.2),

3.9 CQU d w. A configaraticht item is &a aggregptioii of hardwar or softwiare that satisfies an endi-
use function and is designated by the gcoverament for separtc configuration xuuiagem-n-t (K~~. MIL-STD-973).

3.10 AQWýI Acquisition is a term used within the DoD to denote the directed, hinded effort thot is
designed to provide a new or improved materiel capability in response tn a validated need (.ef Dot) Directive
5000. 1). AcquisitioL comamence-s with the conceptual phase and is conipicted at the end of the production
phase. It ekcludes all operating aWd support x~tiviiies.

3. 11 Inftmrtims Assenblv. T=s n Cleckot. See Appenlir H4. Work Breakdown Serucove Definidons,
Ccunnion Blenient (raf. page H-2), for a comiplete de-fixuflon- In thos instances in which an jutegcation,
awnibly. test nA c-ckow -muret iued (ApipemiL.aA thuujhGi, it -- ukea~ll ffort of t-5hnical and
fixactiomal 2actiitier amviaied with the desig~n, deyelopment, and production or mating surbes, structurres,
equipment. parts, materials, and software required to assemble the level 3 equipme~nt (haniware/aoftwmre)
elements into a level ý mission equipment {hardware/soitware) as a whole -rid not directly part Of any Other
individuial level 3 eleintent.

3. 12 Functional Catcp ,ri,. Although this 3tarlard does not address functioral categories, for each wort:
breakdown stucwruz elemenat therte is a functional breakout. The cost of any specified ixvrk breakdown

4
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mtrcture elemeiit P~t Vn5 level is cowpose.-d of one or more functional categories. Punctional caitgoric inclutUe
engiacerinp, toohioF. qwality ~ontrol, manufacturing, und purcbasecl eq~uipment, andJ are defiood ,ji Cluaptti 4 of

* the reftranoed parnphlet, Con&Taclor Coist Data Reporting (CCDR) System. DoD regulations refereace and
establish rrquirenirnts for functional breakouts on specified work breakciown scvacur. Functional cateorie:s
are not work breakdomm stj .xcure cIements and are not to be rqresenwed as such in work breakdown structures,

3.13 S~pamUrig.aL finiLju Work brtakdown srwx-ure lemesnts can contain both wnrvccfimng and
z xieurrig effort- Nonrecurin tuffok f includes all design, devakqpmens, est (cxcqx aoceptan"m testing). basc
aiyl rute tooLr-, "and mamocturng support to etineini~ffg for the design, eievelolnncnt and test effort. Rccursing
effor. includes the nianufacwning of Lie tesi and production units (including ncemptawce testin), uni

. a~r nd &,4sutaamng toW*a. Thb,, Do') approved Conazaro Cost D=i Repomug* (CCZDR) Plan
establiviseus thc zequircrmmo for irportiMngmrnrcarring arnd rvcarrinu breakabt an work breakdown ohm=wue
specified for conow.-tor cost data. reporting to the govmenmiet. Nonrecurrinig and recurring definitions arc gr=e
in Chapter 4 of the rcferrcm d pamphlet, Contractor Cost Dama Reporting (CCDR) System.

* 5
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4. GENERAL REQUB&AMNTS

4.1 I~t),• p. The stwrctus and definitiums conaintd in this stawiard shall be the basis for smtrties
ased for contracts requring congplianc with the Cost/Schedule Control Systems Criteria (C/SCSC), per DoD
instruv, ons, and tiL reportiag systems of Cos Prbirancm Reporns (CPR), Contract Puaads Status Reports
(CPSR), Cost/Schedule Sttus Reports (C!SSR), and Contxwtor Cost Data Repordtqg (CCDR). This section

summariw, the overall relationship between this stanldard a tshoe policy >Atuces. Coonqt th DoD
regulatfnsIor amuauons rlatd to dt mfummd do&mmem.

4.1.1 o=N r Cost Data LMeIr" (XD&.J, k, The CCDR Plan procedures in DoD regulations are the

framework for work bvmkdw .wwure devekwut and aptflo . Tbose proceduws bein dmug the
detvelopget of &e Slitnent of Work (SOW) ant befixr the i•r•nce of noaubtatioms to induary fur xrvaneed

deveitosm prou•yW and/ox engineering anI manuhictig d•.• eopmcat oinract and coti wi titrutgh the
cnmuletion of thli pnxduction program. Th CCDR Plan. as a kny integrtion planning docusent for a
proiranw. "hall be used by DOD Compoatnts to nmam tW program work bratkdtuwn structitma are &eko!pd
in acordAnce with tWs sum -ard. This planning proccs is cxtmnely iniportant a*nx the resulang appxrved
prognrm work brtkdown structux (1) defins the progrxm and (2) is used to orpnir the solicitation(s) and
identify for prospective contractors the upper level contract work breakdown mnu-pre. Ie final contract work
breakdown structure, incorporstiog any changes rcgotiatud with the conutotor, is the bats fEm conaact
organization. The statement cf work, contract line items, and reporting requirements raust al! be Zonsiswen with

the program work breakdown saucunu approved in the CCDR Plan.

4.1.2 Cos/ edule Control Ss- j riteiA (/SCSQ. When a contract requires that a conunactor's cost and
stedtile management control system comply with the CISCSC requirenemns identified in DoD inatrctions, the
system is reviewed to mwure that the contrct work breakdown strucnire is usd as the haework for
ogaiz.7Un planning, budgeting, accounting, analysis, and revision of all con€act work. The CISCSC does
not estabrush the adequacye of 0k exontract work bre..ak.._vwn stru,'ture. "he c,,rc--- ,,rk bitn- w 3cna-re

contained in the contract is based on the approved CCDR Plan (or the DoD Czmrnent approved plan, if
appropriate). Cotaract work breakdown structure development begins before a solicitation is released to
industry. After contract &,ward, C/SCSC complianie reviews ensmue that the contractor is using the contract
work breakdown structure properly to manage the contract.

4.1.3 g The CCDR, CPR, and CISSR forms require use of contract work breakdown stwucture
reporting elements, and the CFSR may require contra work breakdown sructure element reporting.
Submi.sion of these reports is required during performance of applicable contracts; certain CCDR forns are
also required with contractor responses to solicitations. The CCDR Plar. shows the CCDR submiwion
requiements to be incorporated in solicitations and contracts and indicates other cost reporting requirmwens,
such as CPR and CFSR. Contractual reporting is through the contract data requiremcs list (CDRL). During
conwract negotiation. any needed adjustments may be proposed by either party. As a general rule, routine
reporting is at level 3 of the contract work breakown structure (level 2 for CFSR, when applicable), e-cept for
high-cost. high-risk, or other high-interest elements that are at lower levels. The appropriate contract work
brcahdown structure ievel specified for routine reporting shall be evaluated carefully by the' DoD Component
with the contrator to ensure only the minimum ammunt of reporting necenmary to xacieve effective management
control is required.

4.2 Work Breakdown Structure. The DoD Component shall develop a program work breakdown struciure for
defense materiel items prior to program initiation by selecting appropriate elements from one or more of the
work breakdown structure(s) set forth in Appendices A through G of this standard thAt are applicable to the

program. Approval of this program work breakdown structure shall be obtained in accordance with DoD
wegulations. From this approved program work breakdown structure the individual contract work breakdown
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structure(s) will be developed by list DoD Comspoinen and negotiated with the contractor(s). The negotiated
contract work brsu~own sutoiure(s) will then b- extewlal to lower levels by the conxractorts) to define the0 ~ ~conxplcae cono-act scopc. When aggregated with tbhe progirn work breakdowu stricum=. tat extended contract
work breakown structures shall form a complete work breakdown structure which will be nscd throughout the
acqvisition cycle. Figure I depicts the evolution anl relationship, of the work breakdown strmý,-ure(s) to the
varioixs acquisition svages.

4.3 P W M= .The program %wk trvakclon lture amid contract work bmakdown structur
mmtesions can be used as a -ý--ework for trxnial zni managemnta activities. The progra office shuldd
employ the program work breakDown stnucnmxriWn its connn work breakdown strntue cauton as a
coordnatng medium io pltau"ing kw4ttnr synxi cngmn4.e mout allocton =at estmates, on~tac
actions. and work execution. Th-e raporting of progress, pcrfurmanze, and engineering evaluations as well as
finamcial dat, shall be based ou fth progami work breakdiown smictuze.

4.4 Sgul~gigiaia~iua AWE~kgL iu The camm-t work b=Wmnk n blfwtm usd ft KActamoc will be
stmuclurul by seleccag apprvjnm cmewncnm faeth appruvod gogramn work breakdowu siructre. The
contaM line iROM, conhiguration itemus, conatat Mwarm of work Mokb, conftract specificatioas, and conractor
respon.es will be expresed in tinus of thy, work breakdown st:-uctur to ertarce its efcivernie in satisfying
the objectves of tW p~ticular acquisition. While die relationship of fth contract work brecakdowen sttoicturt
elements to the saancm of work tanks and the contrat line items should be c-learly tmceable ltrem may ,.cz be
a ore-to-ne relationship, nor is it requimedi.

4. 5 Soecificadion and Praw*xin. The family of specifications and drawings rcsu~dtirg turn the progressive
steps of sytems engineerng will conform to the: evolw -d progiam work breakdown hs-ruw=u and its exte~nsions.

4.6 Contactr Mvanaamu Qqjunl Svatan The conravt work bmrkxknvn suxet shall smw as the
frsmeort fr thec~omrctnrc ?nunnen~ ~ ~ . a U.11..n : -ftmeortftfth-i comctnr'sME-gem-wr OA~j--V~'M~ MAuturrc maid .aeabie

itmazrons of intenial data getmuezd by its performance mecasurement proccunt.

4.7 Iniggaj .t csevd. The inegratd iogiznics support element wit: awnnumodated ws
indicated in the upprer levels of firý work bitax~down structure in Appendices A through G. Aggregations of
work breakdo~wn structur elements for logistics support wmangemtent and reporting will be wAcxnmplished by
swnr'rion of those le-vel 2 IlS elements which are- fully ILS elements (d&at is, train4, peculiar support
equipment and initial spares) plus those portioas of level 2 elements identified as LbS element at leveil 3 (sach
as support data and ULS management)I.

4.8 ?-~g&_P~eM g~ ldew yM The program work breakdowristrutur shall be used
wheniever it is tieccssary to subdvide the program element Jatm for the planning, programnming and bwlgciug
system. The programo work breakdown stricture skin)] also be used in cost estimating for futurme programs anl
Procurement ations.

4.9 Uft-Cx~le QW Lite cycle cost is the tota cost for the reackr aWl deVeloparI. wvaatoaraiwi
and support, and dbposition of a wzapon or sumppot system. It commne at te start of thr couimptaml stag
and ends with the ntiremnenvdwaiiuarizaticon of the systm from the invevzory. Tcwork breakdown imta'urc
requirementms established by this standard are asnociated solely with the acquisition, of defeiwse materiel itcas (or
major nmodificaions) and, specificalty, those elements of resarch and developnment and iavesuent that are
applicable to all contracted '-forrs.

* 7
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4. 10 Pau jjA The following, shall be re~atak~t to elemets of Ux; ~pagin work breakdown stnicture:

a. SmcW-tam of woxk;r sv~ienzms
b. Conurci work bre.-A-dowa za ua
C. Cojitntci &Z~ items
d. Coufp~ratiun itms
t;. lfcuc Wba~ xuwiflazC.=Aa repovis

4.11 Rg&Wniij. All rqportig Y!eqtiiranms for L-vrcigrmW s"al be cousistmn with thz program ~wmk
breakdiowni szu~u-. The organization of zipunMn requircnmnw &hp"l =K b-- cotisiued by tihe e Dot)
Cou~ponent or the connector as dm-mining the moniey in which dac defense mate-rid item is to be desiged er

* 9



5. D-I)3TAILED REQUIREMENTS

5.1 Work bizakdown Structur. The appropriate catrgory or categories of work breakdown strmAure(s) and
related ,Jefiitions prescnhed herein shall be used in zp pmeparation of the program work breakdown Stuctur
for the specific defense materiel it-= ueder consideration.

5.1.1 Airc•rif Svsiems. Tbh work brekdown smxcm and defiaitions for an aircraft 3ysyem shall bc as
specified La A4pendix A.

5.1.2 E Me=)W&AyM d Softw=SMr .. The work breakdown strean. and definitions for an
electric iautmuated sftw-a system shall be as specified in Appendix B.

5.1.3 MkI ýL=L. The work breakdown structumre and definitions for a missile system shWl be as specified
in AppendixC.

5.1.4 OrdUNa Systms The v.rk breakdown structure 'and definitions for an ordnance system shall be as
specified in Appendix D.

5.1. ý S The work breakdown sbncture and &ifiAdtiovs for a ship system shall be as specified in
Apptidix E.

5.1.6 S•ace ,ýy im. Tat work breakdown sructure aed defiuitiors for a space system shall be as specified in
Ap•pedix F.

5.- 7 Sur•&.e Vehicle Systems. The work breakdown structue and definitions for a surface vehicle system

shat be ass specified in Appendix G.

5.2 jPglSIuLYQrk BMAQA%.~Lt2W[L

5.2.1 Prtiaratio n. The program work breakdown structure that encompasses the entie acquisiticn of a specific
defahsie nateriel i=tm shall be prepared by the DoD Componacn (Program Manager). This will be accomplished
by selecting, through systems engineering and management planning p.-ocesses, applicable elemerts from one or
more of the work breakdown structure(s) specified in Appendices A through G. While the categories and
elements specified in Appendices A through G normally will provie the ba" for constructing a program work
bxL~kdown stmcurt(s), deviations are permitted when a unique requireme-t exists which lthes appendices have
not addressed.

5.2.1.1 The preparation of the initial program work breakdown structtre is normally accomplished by the DoD
Component as a result of systems engineering efforts conducted during concept formulation or its equivalent.
The initial program work breakdown structure shall be developed to be available for use as the program moves
into demoastration and validation and/or engineering and manufacturing development. The systers engineering
effort identifies the category of defense materiel item and work breakdown structure elements considered to be
most suitable to satisfy the operational needs. Therefore, in preparing a program work breakdown structure for

a Fpecific defense materiel iain, a selection of th• level 2 and Level 3 ela %nts fom one or more of the work
breakdown structures identified in Appendices A through G shall be made. Unless a unique mquiren•en erists
which the work breakdown structures as described by this staw4-rd have not addrese, only the work
breakdown structure elements specified in this standard shall be utilized; and these e!emets shall be identihed
with uniform nomenclature, definitictx, and structural placement. Figure 2, Program Work Breakdown
Structure. depicts a format for developing and documenting a prograw work breakdown structure. Although
this strucaire is nonrally limited to the upper three ievels, additional elements at lower levels may be specified.

10
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5.2.1.2 When deviation from the prescribed elements and definitions in this standard is necessary because of a
unique requirement, additional or substitute elemems, properly defined, may be used once DoD approval
procedures have been complied with and approval has been otmtained.

5.2.1.3 The program work breakdown suucuur is not intndd to be canstuniig. During demonsration and
vAliation or subsequen development efforts, changes may be proposed. Such alternatives shall be evaluated by
the DoD Ccroponent m xms of the benefits offeud iD context with the ov¢ll propm objectivee. The
chaues adopted at the end of the denomstration and vlidssion or sul-sequent effort shall be; reflected in ft
approved program work breakdown structure. The appropiiate elcemnts of the approved structure shall be
included in the negotiwted contract work breakdown structure(s) and work staltenents for follow-on development
effort.

5.3 Contract Work B-rekdowa Structure.

5.3.1. Only contact work breakdown aucture ,l i be 'ied inm eva .- quest for proposal awl
the ensuing contract. The DoD Component shall structure the upper levels of the contract wtrk brcakdowr
structure by selecting those elements of the program work breakdown stcturv which apply to the contrat and
organizing them into a fraiework which supports the objectives of the program work breakdown satructre.
Individual subsyc/tensequipment elements may be extended to lower levels to provide manaement visibility and
control. Figure 3. Work Breakdown Structue Matrix, depicts a format suitable for documenting the subdivision
of a program work breakdown strucmrL into contract work breakdown strcs for each contractor/source. In
the example, the piogram work breakdown structure level 3 eleumt Fire Control becomes level 1 of the
contract work brmakdown strucatre, and all other level 2 common program work breakdown sucwn elevments
(ref. Appendix H) art included at level 2 of the contract work breakdown structure. A separate comact for a
level 4 progLam work breakdown strucure element, such as Auam Training Device, ilso follows the wme
procedure. The sawe Lontract work breakdown strucmre drawn frtm fte •rograni work breakdown Rstrmytre
"Ihall be usW for each phase (development and producuon) of a program. Tlb wrk ekdown stmcture
element System Test and Evaluation is an exception since it is not usvd for production.

5.3.2 Relationship to Proram Work Breakdown Structui. Work breakdown structure "level commonality

between the approved program work breakdown stuture and the individual contract v oik breakdown structare
need not be maintained, provided that the approved program work breakdown strucre l:e1--t nomeclazrr
and definitions are not violated. Contract work breakdown strucumr lecls may be different from program work
breakdown struciure levels. For example, level 3 in the progrn 'i work breakdown structure may be level I or 2
in the contract work breakdowa structure. In addition, not all prnigram work breakdown structure cemnents may
ie in each contract work breakdown structure. Traceable summarization of individual contract work b-cakdown
smictures into the approved program work breakdown structure shall be maintained.

5.3.3 Cha.ges to Countpa WorkfijBadown Struc-ares. When submitting and negotiating proposals,
contractors may propose alcmsrtiveN to the contract work breakdown structure elemen selected in order to
enhance effictivens of the structure in satisfying the objectives of the pauticular projert. Changes proposed by
the contractor shall requir appioval following DoD regulations and procedures. After necemary adjustments
are made based on a contractor's proposal and contract negotiations, the elements selected for the contract shall
become the basis for further evolurionary extension by the contractor during the contr•ted effort. All

I • " I r'- = • •:"2
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extensions must sum to the contract work br•akdown stractim provided by the DoD Component and

documiented in the approved CCDR Plant.

5.3.4 Extension of Contract Work Breakdown Srutur-. The contract "ll indicate the levels of contract work
breakdown structuire at which costs sha" be reported to the government. Traceability of cost accumulations
shall be required to those extended contract work breakdown structure levels which are used by the contractor
for cost control pposes.

5.3.4.1 In the exten0ded contract work lWxeakam n str•c•e, covmideration shall be given to the qpecific
contrawal, tmcinical, and menageil reqirements of the dfeme lmteriel item. Lower levels may be
co.emgmation itz=, service eklents, it=os of data or m'auingful product or management-.oriented lower
indentuires of a higher-level elnert. The conatactor has coaoplete fley-ibility in eacning the contract work
btmkdown s=rtre below the reportn requirmient to resect bow work is to be accomplished, asumig
lower dements to be meaningful product or magew.c-oriemed lower ind=== of a ,igber-level elm"nt.
Panrxtular attenmion sWhall be e~ven to enme the cowdation of lower levels of the contmt work brexbdown
stuc to We apecilicazis tie, contract lim items, configuration items, data items, and work stweme tas;s.

5.3.4.2 Toe loymst lcvel of the extmnmded coteact work breadlown azw= for project plauning, rontrol, and
support wil be that necessary to reach nQnnageable units of fwitionai arU and Aiould reflect the way thl work
is actually being performed by the contractor. For coaEfgutaon managament, the contract work bz-aakdowp
structure will be extewied sufficintly to identify all wonfiguration iizw. Thi4, standard does not require that the
contract work breakdown smu-tur- level used for program control also be the level nceded for configuration
control.

5.3.5 CLX..,s2jf!_d evels, The o work br-rakdow. saurctre providel by the DoD
Cowgpomt rbl b aWlched to and be a part of the salicitim docums. The con= raz v.ik- bwzek -aw
suuztm, as Sotiater, stai be attacbhed to the contract. Intfonation as to th• = aded contract work
bre=kdown suw= content shall be availahl to the government program maager upun rauut.

5.4 Other Prf.atation G4ida&c.

5.4.1 Geneal

5.4. 1.1 Tht definitians and trminology preser-ted in the appumfies tr this sandard sUall be used by the DoD
Compoweot as -,e basis for structuring the spedfic terminalogy and de.i'atwiras for each work brtakdown
structure element. The ontractor(s) shall ptepare specific definidorn for the conwtr~r work breakdown suture
(ref. 6.3).

5,4.1.2 M-dification and changes such as redesign, rework, re-mngineeriaL, retooling., retesting, and
rfurbishing shall be associated with the wrk breakdown structure element i4entified in the contract and
affitred by the cilajge,

5.4.1.3 The level 2 piog.m work bi'Akden sitractre ceemeots Systems Eng• i .erins.'Program Management
and System Test and v3valr aion are deed to incae any overall systems efurt. These elements exclude
sumsystemn or compowmt efforts tOt can be associated wiih a h •.t.,aie/softwar'- eleamne. (For =-iample,
"acceptance. iests, qualification tests, and systems evgineering for. particular hardwairehwoware counporict shkl!
be included as par of the effort .ssocined with tblu compo.,z. and not with the level 2 elrMents of Systemn
Test aiA Evaluation and Systems Engineering/Program Mz.,agexaent.) This does not pre.ludc the inclusion of
an e!ement titled Systems EnginecringfProgramn Managpqneut or System Test and Evaluation iu individual
contract work breakdown strucrurc(s) even though ti. contract is for subsystems ot components of a ptogran.

14i
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In this case. these effortLs shall be sv3marized into the subsystem or component. rather thazn die program work
breakdown strucrare level 2 elemnents of SystemS EngineIring/PrograM Management and System Test and
Evaluation.

5.4.2 Software. Software shall be accommodated in the appropriate levels of the work brakdown structtre.
Software shall be identified with the hardware it suprorts.

5.4.3 Apigpjation tw Other Than M#iQr hoerams. The work breakdown m•ictme practices and procedures
comainw in this standard may Ie applied to other than major progrems as s-pecified in l)aragrph 1.2. A
program work breakdown structure can be developed for any subys&cmnptogam regardless of size or
complexity, by propei application of the .irodut.-oriented strumctming c,-•.q set forth in this stuidad

5.4.3.1 For example, given a radar subsystem within an aggregated program ckaum whiL i is to be managed
as a system entity, the radar becomes the level 1 mission ,ysm, i.e.. rada system. Subordinate to this kevel I
iadar system is the level 2 (mission) radar equipment and require generic elawents to setritre the subsystem
as a complete system entity. The level 2 radar equipment is logically xip de into level 3 subsystem elements,
such as tranrmnitter, receiver, antenna, antenna pedestal, and integration, assembly, test and checkout. Common
elements, such as Training, Peculiar Support Equipment, Data, and Sysicp Test and Evaluation, are identified
at level 2 and extended to lower levels as required for the management and control of all elements nicssary to
meet the radar system mission requirements in an operational environment.

5.4.3.2 For subsystems/prograns involving two or more contractors, this same techniqae is appror-"Ate for
applying a program work breakdown structure to individual contract work breakdown structures b)
contractor/soumre.

5.4.4 Acqisition Phase. The program work breakdown structure and contract work breakdown structure(s)
S sha;i be established initally at the award of the develropent contract and extended during development. Asingle program work breakdown structure, clement nomeadattre, and definitita in accordance with the

guidelines prescribed herein shall be maintained throughout the acquisition phases to ins;=e traceability. For
purposes of this standard, the acquisition phase will include all applicable contacwted efforts.

5.4.5 Placement of M Iti-Function Eouilrnent/Softgwar .in the Work rkmkdw it , Flexibility is
required in the systems engineering and design process, therefore latitude in placemen of the multi-function
hardware/software in the program work breakdown structure is permitted. This latitude will be limited,
however, by the followiig principle: multi-fumction hardware/software will b- part of the work breakdown
structure element which either include:; the equiipnient in the element's specification or exercises the most crittical
performance constraint. (Critical performance constraint is that which primarily drives the design of the
software.) In cases where th- application of this rule results in a conflict in the selection of the proper element,
the specification relationslu.' aitall take precedence.

5.4.6 'A j. Breakdown Structure fr Suboracts" The prime contractor shall be responsible for tracable
summarizations of subcoatractor data sapporting its prime contract work breakdown structure elements. As
req•e•xd, the prime contractor shall negotiate a work breakdown structure with the subcontractor that permits
the prime contractor to fulfill its work statement and contract work breakdowtn structure requirements, and
which provides adequate control of the subcontractor.

* 15
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6. NOCT'S

6.1 a This military standard is applicabl to all defetz materiel items (or major modifiao) (a) O,

established as an integral program element of the Future Years Defense Pro•ram (FYD?), or (b) otherwise
designatWd by the DoD Co oi or the Under Secmretry of Defense (Acquisitioi,).

6.2 "M " " The requiremewm of this standard may be modified wvxa dc-viaions

from the precribe ldmoents and definibo in Iis staindard am esry became of tuimcraque i n (se
5.2.1.1. Wi 5.2.!2.).

6.3 D gM The following Data Item Descriptiom (DID) must he listed, as• tAble, va -fe
Conmwt Data Ropiremems List (DD Form 1423) when this smanlard is apphed on a contract, in cLfder to

obtain the data, ex"cpt whare DoD FAR svppllemm 27.475-1 czpts the requirment fb? a DD Form 1423.

EMMORLDMXU0119, __=---~

5.4.1,1 DI-MGMT-81334 Contract Work Breakduwn Stawre Wad-
Definiticos

6.4 1htD CM o • Lis--.

-mquisition.
CoaftarA
Contract Funads States Report (CFSR)
Contract Work reakd Scwurt
Contractor Cost Data Reporting (CCDR)
Cost Performance Report (CPR)
Cost/Schedule Control Systems Criteria (C!SCSC)
Cost/Sche•dle Status Report (C/SSR)
Defena Matetiel Item
Program Management

Program Work Breakdown Sauctura-
Systems IEngiL-ring
Work Breakdown Structure

6.5 Qhautz;§ - iguE Issue. Margiml notatiores are not used in this revision to ijendify changes with

respect to the prtvious issue due to the extensiveness of the changes
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APPENDLX A
WORK BREAKDOWN STRUCTURE AND DEFINITIONS

AIRCRAFT SYSTEMS

10. SCOPE

10.1 This appendix provides the anuaft rystern work breakdown stnrucure. Defnitions for the aircraft air
vdhick are provided in t•iis appendix. Definitions for common WHS elements applicable to the aicraft and all
other defcnse materiel items are in Appendix H. Work Breakdown Sturwure Defminions, Common Elements.
This appendix is a mnAgory part of the standard. The information contained herein is intended for
Compl•mm.

2. APPLICABLE DOCUMENTS

70.1.1 pI •ns- Stdd. end H dbanboos The following apeificafions, gtandards, and handbooks
form a part of this document to the extent specified hereio. Unless othar-ise specified, the issues of these
doctinets ae tho*e listetd i1i the issue of the De'partment of Defense Index of Specifications and Standards
(L'ODISS) and supplement thereto, cited in the solicitation.

STANDARDS

MTIL-STD-1374 Weight and Balance Data Reporting Fcnus for Aircraft (Including
Rouncraft)

(U,= t,---- 6W, 4pa6Ole4 yX-aa ajadA~As aWLM~ds, "dJ bisunbooks arc availaDir

from the Sadardization Docaments Order rksk, 700 miobbins Avenue, Building #4, Section D, Plhddelphia,
PA 19111-9)94.)

20.2 Non-Government Pubfictions. This section is not applicable v) this standard.

30. WORK BREAKDOWN STRUCTUUR.

30.1 Leve._ The following is the work brtkdown structure for an aircraft system.

Level 1 Lcvel 2 Level 3

Aircraft System

Air Vehicle
Airframe
Propulsion
Air Vehicle Applications Sutware
Air Vehicle System Software

Communicationsfldentification
Navigation/Guidance
Central Computer
Fire Control

Data Display and Controls

AI
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Leek1Lvel 2&m
Survability
Rec•nnaissnc
Automatic Flight Control
Central Intgrategd Ceckout
Antisubmarine Warfare
Armament
Weqoxm Delivery
Auxiliary Equipment

Systems EnginecringlProgram Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test anw Evaluation Support
Tea Failities

Training
Equipment
Servces
Facilities

Data
Technical Publications
raginaftriixg Data
Maaemcair Duaa
Support Data
Data Depository

Peculiar Support Equipment
Test and Measurement Equipmemt
Support and Handling Equipmem

Conunon Support Equipment
Test and Measuremenwt Equipaxuit
Support and Handling Equipmeat

Operanonal/Site Activation

System Assembly, Installation and Checkoit
on Site

Contractor Teduiical Support
Site Cons icion
Site/Ship/Vehicle Conversion

!ndustrial Facilities
Construction/Conversioni/Fatpansiou
Equipment Acquisition or Modermization
Maintenance (Indusinal Facilities)

Initial Spares and Repair Parts

A-2



L d-M

MIL-STD-881H

40. DEFINITIONS

40. 1 A'tisra s=. Ile aircraft system element refer to the complex of equipncnt (harcwarelsofrwari),
data, srvies, aug facilities required to develop and produce the capability of employing those fixed or movable
wing, ro,*ry wing, cr compovnd wing, mamnod/ummanned air vehiries designed for powered or unpowered
(glider) guided flight.

40.1.1 Air Vehicle. The air vehicle element refers to the complete flying aircraft, including airitrme,
yrropulsion, and all other installed equipment. It includes the design, developmint, and production of oomplete
units (i.e., prototype and opecurionally configured units which satisfy the requiremeutS of their applicable
specification(r), regardless of end use).

40.1.1.1 6Ai=, The airframe element refers to the asembled smictutal wAd a•tdyinamic (Omp of4 D of

the air vehicle that support ubsysteram meas ial to designated miasion requimmu. It imcludes, for czample,
tdr basic structure (i.e.. wing, m=penage, fuselage, saw associated manual flight control system), rotary wing
pylons, air inductioni syste•m, thrust reverse"s, thust vector devices, starters, exhausts, ful management system,
inlet onm'ol yyatei. alighting gear (i.e., tire, tubes, wheels, brnkw, hydrulics, e=.), secondary power,
furnishings (i.e., crew, carg5, passenger, troop, etc.), instruments (i.e., flight, navigation, engine, etc.),
enviroaniena control, life support and pemsonal equipmmt, ra3k, mounts, intersystem cables and distribution
boxes, etc., which are inherent to and nonseparable from the assembled structure, dynamic systems (i.e.,
t Msions, gear boxes, propellers, if not furnished as an integral part of the propulsion unit), rotor group,
and other e•ui.pment homogeneous to the airframe. lu addition to the airframe stuctu and subsystems, this
element includes:

a. Utesn. As•'mb. Test M'd Checout. be Mintemaon, mnsmbly, ten and 1dhuA lem=
includes all fforts as idendtiecl in Appendix H, Work Breakdown 3tructure Defmitions, Common Elements~~I (,_f p IT 11-2,tpovd th- 1a•---•, .-•m• it arid R-1.f•le~lsia h ir••t
k1lI. P6W Zl-J. LV J1 UV U~ UAKdM,4ILL Y, W4. U k~f~LM& 01 AUI .a ,a. iflIL LUwU il -&C

form the air vehicle as a whole. This includes i adminianitive and tedmnical engineering labor to perform:
integration of level 3 air vehicle and airfiame elements; development of engineering layouts; determination of
oveall desige characteristics, and determination of requirements of design review. It includes overall air
vehicle design and producibility engineering; detailed production design; acoustic and noise analysis; loads
analysis, and stress anaiysis on interfacing airframe elements and all subsystems; design minteaatc, effort and
development of functional test procedures. It also includes coordination of engineering maste': drawings and
consultation with test and manufac..uring groups. It includes tooling planning, design, and fabricatior. of basic
and rate tools and firctional test equipments, as well as the maintmnatice of such equipmemt. It also includes
pi-duction scheduling and expediting; joining or installation of structures rsch as racks, mounts, ~cr.;
istallalion of seats, wiring ducting, engines, and miscwellaneous equipment and painting. Also included a• s•t
up, coudluct and review of testing assembled c~mponwtu or subsysteas prior to installation. This element also
contains all effort assvciated with thr installation, integiation, test and checkout of the avionic systems into the
air vehiclc including: design of iwrtallation plas; quality asmarance planning and crntrol including matmrial
inspertion; installation; recurring vefification tests; and integration with nonavionics airframe subsystems. Also
included ame: grout @dmkout prior to flight test; produ-cou ac,"eptance teting and service review; quality
as'a.lrancc activities and the cost of raw materials, pud, ased pats, am purchased vcqiment associated with
integratior. and assembly.

b. 121 "urrn 2 Avioi System !ntez . The nonrecurring avionics system integration element is
associated with the individual avionics eqtipmnew boxes and svionics software in a functioning system. This
eeenint includes: the labor iequired to analyze, design, and develop the avionics suitt inirrfaces and establish
interface compatibility with non-avionics support equipment systems, aircraft systems, and nission planning
systerns; drawing preparation and establishinent of avioaics interface equipment roquirements and specifiations;
,4A technical liaison and ccordinetion with the military service, subcontractors, associated contractors, and test
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groups. Developmemt, testing, and integration of software should be inclhtded in aii vehicle applications and
sysem software, Thls clement exclu&es aviocics system testing (inclhued in System ltet and Evaluation) and
aircraft systems cnignecing efforts (included in S"stems E.ginw-rng/Program Management).

All effort directly associated wS.th the remaining level 3 WBS elements is excluded. NOTE: The stxnxr an.
equipment which comprise the airframe can be identified by the use of the weight and balance reporting forms
for aircmft (incl, ldrg rotorcraft) in MIL-STD.1374.

40.1.1.2 PRouLpigg. The propusion elernaw. refers to that po-tion of the air vehicle tbxat pertains to i•a'nllet
equpment (propulsion unit and other propulsion) to provide power/thtrust to propel the airraft through all
phases of powered flight. TMW element includes the engine, as a propulsion unit within ItWef (e.g.,
reciprocating, t1i-bo with or without afterburner, or other type propulsion) suitable for integration with the
airimr e. It also includes thrust reversers, thrust vector devices, mmsmissions, gear boxes, and engine wntrol
units, if furnisbhed as an integral part of tbh propulsion unit. This element also irtiu-de odter propulsion
equiptr-.ia rc-tuired in addition to the angine but not furnished as an integral part of the cugine, such as boose
units. It also includes the design, developmmt, production, and assembly efforts to provide thr propulsion umnt
as an emit., All effort directly associated with the elements and the integiation, assembly, test and deckkoxu of
these elements into the air vehicle ii excluded. All andcay equipments that are not an integral pan of the
engne r quined to provide an operational primary power souroe (i.e., air inlets, instnents, conut,2, etc') are
excluded.

40.1.1.3 Air Veicie A-pl .tiensSoftwyr. The air vehicle application software element inchides all ibe
software that is ,.pecifically produced for the functional use ef a computer system or multiplex data base in the
air vehicle. This element refers to all effort requi.md to design, develop, integrate, and checkout the aix vehicle
appliattions Computer Software Configuration htems (CSCIb), not inahn the nonsoftware portirm of au
vehicle firmware development and production (ref. ANSPIIEEE Std 610.12). Ihis element excludes softwt-.rc
that is an iMtcgral part of tmy apccicii subsystem and wtiftware that is related to other WBS level 2 eleng'ts.
When the opportunity to collect lower level informatiOn exis't, the suuctnre fad definitions in Appendix B,
Eletroric/Automated Software Systems, will be used.

40.1.1.4 Air Vecle " Sz "oftware. The air vehi6cl system softwaae element is defsund as oftware
dersigned for a specific computer system or fsmily of computer systems to facilitate the operation and
maintenance of the computer system and associated programs for the air vehicle; examples include operating
systems (i.e., software that controls the execution of programs), compilers (i.e., computer programs used to
translate i;;gher order language piograms into rmlocatable or absolute urachine code equiva!ents), and utilities
(i.e., computcr p-ograris or routines designed to perform general support function required by other application
software, by &e operating system or by system users) (rftt. ANSI/IEEE Std 610.12). This element refers to all
cffoit requir.d to design, develop, integrate and checkout the ai- vehicle system software including all software
developed to support any air vehicle applications software development. It is defined as air vehicle system
software tmquired to facilitate ,.cmlopment, integration, eid maintenance of any air vehicle software build and
C.SCI. This excluder all soft.mar that is ri integral p it of any specific subsystem specification or specifically
de.iigned awl developed fo': system te.mt and evaluation, This element also excludes software that is an inte"ral
pan of any specific subsystctm, and software that is related to other WBS ',evel 2 elements. When the
opportunity to collect lowes level information exists, the structure and definitions in Appendix B,
Electronic/Automated Softwa.me Systems, will be used.

40.1.1.5 Commueic nsio hetifia-ion. Tht communications/idenfification element refers to that equipment
(hardwaie/software) installed in the air vehicle for comnxnwua.ations and identification purposes. It inciudes, for
eaxample, intcrcoms, radio system(s), identification equipment (IFF). datu Unks, and contiol boxes associated
with (he specific equipment. When an integral communication. navigat'in, and identification package is used, it
will be included here. This ttin contains embedded software, that is, software defined in the item specification
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arim piovided by the snltilier. When the oppc:-Piniiy i) c~obvct lo'e.( level inforinatmn .ists, the atrucwre and
* ~defmnitiomu ip Appitadj. 3, E etronic.lAutoinated S ftwae .3ysteins, will be used. All effort directly assciatnd

* with the reruinauRn 1kwejl 3 VvB.S clec=7,_ ,.d die integravi,,a .:bsmebly, test and Lhxckoui of th=-e el4;menem into
the itir ve.ic~ir is excluded.

40. 1.1A.6 Njavination/GyJ1Ancz. The iiý-igation/guidance ci-sment rrfers to that equipnmrt (hardware/aoftwarc)
* ~installed in the air vehicle to pL-;orm the navi~ationa guidance function. This elenieit includes, for example,

radar, vadio, or other cssential navigazion equipent, radar allixnewr, direction finding Set, doppler compmas,
computer, and oac~r equipurtn humogcreous to :he navigation/guidz=c furlczitiv This itemj contains embedded
software :!=z is, softwarc defined in the item specificatiou and provided by the supplier. When the opportunity
to collect lower level i rnaztkin rxiss, ibi. LnMUMC and &Xwiniioas Wn Appendix B, Lkmectic1Auwwurteg
Softwarem t~i. wil be used. Ali cffort directly associatud with the remaining level 3 VIES c1=rc.-,s and the
integration, assembly, test and checkout of thesA, elementis into the air vchicle is exucluded.

40.1.1.7 Ccm Qa iteIhe central computer element refers to the toaster data processing uuitia)
responsible for coondinating and directizig the major avionh; aission system¶. Thist item contains cribelded
software, th~. is. software defined in e-- itcr. specification an't providcd by ýxi supplier. Whim the opportuaity
to c, -fiet lower 1eN iziformation exists, the ýuoca'rm anid dziiaitionz in -Appendix 28, EBkctronicAuunmated
Software Systems, will be uved. This item peik1 excludes those comiputrirs identified by individual
functions fisted in or under othei level 3 WES eleinrats. All1 effort directly associate-d with the remaining level
3 WBS elemenats and the integraioa, .iseinbiy, test m~d checkovit of tiwer ale~cnts into the ab vehicle is
excluded.

40.1.1.8 R7-gpmro. The fire control clemen refers to thet equipment (baidwarc/oitwar-e) insa&&FW ir: ihe
air vchicle which provides the intclligenc nwtcsary for weapons debiveiy such as bombing, LauwAhng' aMt
firing. Thlis ctla-nen includcs, for exampie, v.adar and other sensrs including ralomes; apacrtbreidncmlas, if
integral to the fire conrol sy*ncza, rteccuazy for =c~.tget fice~amica. rendczvotu and/or tracking; sellf-

* contained navigatt.on and air data systems; dedicated displayz;, scopes, or sights; and bombing computer and
control and safety devices.'Ibis itemncoirtins embeddtd software, that is, software defined in the itzin
specification and provided !)y the supplier. When the opporunwity to collect lower level information exists, the
sirucnre and definitions iin Apperidix B, I ieironic/Autorrated Software Systerns, will be used. All effort
dircctly associated with the remaining level 3 WBS elements and the integrattion, assembly, test anti checkot of

iese elemerts into the air vehicle is excluded.

40.1.1.9 Pgra Disnlay -20d 92V211. The osta di,;,play and controls element refers to that equipment
(harLA'aret,ýoftwarc) which provides .'imal presentation of processed data by specially detsigned electronic
devices thruugh interconne~cvon (on or off-line) with computer or component equipment. and associated
equipment ne~ded ze control the presentation of dta. This element provides the necessary flight and tactical
informr-w~ ic! the cmiw for efficient =Wazmaent of the aircraft ouring all seginene of the minsion profile Under
day and night all-watesri coadiam=. Excluded ame uinuiatn/instiruiiens not esumtrollc by keyboard via thr
multiplex data bus and panels and consoles which art included under the airframe. It includes muilti-function
displays, control diLplay units, display processors, and on-ýrd minsion plannaing systems. This item contains
embedded svolwkar. tb% is, %cftwarc defined in the item specification and proyided by the supplier. When the
nppoirtunity to collect lower level informationi exists, the strucure and defirininc~s in Appendix B,
Electronitc/Auiowmaed Software System., will be used. All effort directly associated with. the remiaining level 3
WBS elements r-nd the integration, assembly, test and checkout of these delemens into the air vehicle is
excluded.

40. 1.1 -10 Survivability'. The survivability clement refers to those equipmentm (hardware/software) installed in,
or attached to, the air V~hicle which assist ki penetration for mission accomplishment. This element ,ocludes,
for examnple, ferret aud search receivers, warning devi-tes and other electronic devices, electronic
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countermcasures, janizig Iranimitern, chaff, infra-red jammers, terrain-following radar, and other devices
typical of this mission function. This item contains embedded software, thai is, software defined in the item
specification and provided by the supplier. When the opportunity to collect lower level information exists, the
structure and definitions in Appendix B, Electronic/Automated Software Systems, will be used. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, tet and checkout off
these elements into the air vehicle is excluded.

40.1.1.11 Rowwm-saoe, The recoimnissance equipmmit elemet refers to thoseequi#nems
(hardware/software) installed in, or attached to, the air vehicle nesoemy to the rec'o.lmuiani o mission, This
element includes, for example, photographic, elemu-nnic, infhred, and other senaors: search receivers;
recordmen; wsrnmg devices; nupi.ner and data link. tinn r m are extcled. This item contains
embedded software, that is, software defined in the item specification and provided by the supplier. When the
opportunity to collect lower level information exists, the stucture and definitiom in Appendix B,
FElctroni'JAutomated Software Systems, will be used. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test and ciezkout of these elements into the air vehicle is
excluded.

40.1.1.12 &.tomatic Fliaht Control, The automatic flight control elentmm refrs to e•ketronic devices and
sensors, which, in combination w;th the flight controls subsystem (under airframe), enable the cw to control
the flight path of the aircraft as well as to provide lift, drag, trim, or conversion effects. This element includes
flight control comptums, software, 6ignal processors, and dam transmitting elemeits that ar. devoted to
processing data for either prmary or automatic flight control functions. Electronic devices required for signal
processing, data formatting, and interfacing between :he flight control elements are included, as are the data
buses, optical links, and other elements dmoted to transmitting flight control data. Flight control sensors sudh
as pnmurew --re sduet, ate gyros, acchleromem, and motion-mm w mw also imluded. Eaxluded from this
elet *re the devices such as linkages, -control sr.....s, and tuating devies mivered ade h:e a.t--na
WHS demmu. Also excluded are avionics davices ukd senors rich as centra- computers, mvigation
compmters, avionics data buses and navigation sensors which are incl•xed under oth.- avironics WBS elemnats,
This item contains embedded software, that is, software defined in the item specification and provided by the
supplier. When the oppotmity to collect lower level information exists, the stricture and definitions in
Appendix B, Electronic/Automated Software Systems, will be used. All effort directly associated with the
remaining level 3 WBS elements and the integration, assembly, test arid checkout of these elements into the air
vehicle is exclud&'.

40.1.1.13 trMl jtm~a~l QMkot, The central integrated checkout elcmtV refers to that equipment
(hardware/softart) installed- in the air vehice! for malhanction detection and reporting. This item contains
embedded software, that is, software defined in the item specification And provided by the supplier. When the
opportunity to collect lower level information exists, the strucztre and definitions in Appendix B,
Elctnic/Autornated Software Systems, will be used. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, tesi wad checkout of these elenmnts into the air vehicle ts
excluded.

40.1.1.14 Aniubwaiine Warfare. The antisubmnw'ine warfare clement refeds to that equipment
(hardware/fo. "are) instaed in the air vehicle peculiar to the amisubmarine warfare mission. This. eam t
includes, fbr example, sensais, computers, dispiays, etc. This item contatin embedded software, thin is,
software defined in the item specification mid provided by the supplier. When the opportunity to collect lower
level iaWormation exists, the structure and definitions in Appendix B, Electronic/Automated Software Systems,
will be used. All effort directly associated with the remaining level 3 WBS elements and the integration,
assembly, test and checkout of these elements into the air vehicle is excluded,

A-6



MIL-S'rD-88 ! B

40.1.1.15 Armament. The annament elemnmi refers to mat equipment (Qardware/software) installed in the air,- vehicle to provide the firepower functions. Ibis element includes, for example, guns, high waergy weapons,
mounts, turrets, weapon direction equipment, ammunition feed and ejection mechanisms, and gun ameras.
This item contains embedded softwame, that is, software defined in th. item specification and provided by the
sutpplier. When the opportunity to collect lower level information exists, the structure and definitions in
Appendix B, ElectInnic/Automated Software Systems, will be used. All effort Cirectly associated with the
remaining level 3 WBS elcmens and the integration, assembly, test and checkout of these elements into the air
vehicle is exclvded.

40.1.1.16 Wepons Delivgyi. The weapons delivery elmennt refers to that equipment (hardware/software)
inmtalled in the air vehicle to provide the weapons delivery capability. Thi element hncludes, for example,
lawi-ls, pods, bomb racks, pylons, integral release nmechani m, and other mechanical or electro-mecanical
equipments specifically oriented to the weapons delivery function. This element excludes the
bombing•navigation system which is included in the fire control element. This item contains embedded
softwarr, that is, sofvware defined ih the item specification and provided by the mspplier. When the opportunity
to collect lower level information exists, the stmcture and definitions in Appendix B, Electronic/Automated
Software Systems, will be used. All effort directly asxiated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the air vehicle is excluded,

40.1.1.17 Auxiliary Ezuipment. The auxiliary equipment element refers to a.uxiliary airframe, electronics,
and/or armament/weapons delivery equipment not ailocable to individual element equipments, or which provide
tat ancillary fimetions to the applicable mission equiipments. It includes, for example, auxiliary airframe
equipment such as external fuel tanks, pods, and rotodoums. It also includes such multi-use equipment as
antcanas, control boxes, power supplies, environmental control, racks, mountings, etc. which are not
homogeneous to the prescribed WBS elements. Auxiliary armament/weapons delivery equipment includes fla• s
and e*jetion mechanisms, ejector cartridges, and other items pcculirr to the mission functior, thit are not

Siderfifable to the armn• t or weapons delivery ;Iemems set fcrth in 40.1.1.15 and 40.1.1.16 of this 4ppedix.
This item contains embedded software, that is, software defined in the itun specification and provide4 by the
supplier. When the opportunity to collect lower level intormation exists, the structure and definitions in
Appendix B, Electronic/Automate- Software Systems, will be used. All effort directly associated with the
i a'iaing level 3 WBS c-lementu and the integration, assembly, test and checkout of Lhese elements into the air
vrhicle is excluded.

Definitions for common WBS elemuents applic-"le to the aircraft and all other defense, materiel items ale in1
Appendix H, Work Breakdowa StructurT Definitions, Common Elements (ret. pages 11-1 through H-10).
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APPENDIX B
WORK BREAKD)OWN STRUCTURE AND DEFINITIONS

EIFCTRONIC/AUTOMATED SOFTWARE SYSTEMS

10. SCOPE

10.1 This appendix provides the electronicsautomated software system work breakdown structure. Definitions
for the prime mission product (PMP) and platform iinegration are provided in this appendix. Definitions for
common WBS elements applicable to the clectror ic/automated software system and all othcr d..-ese materiel
items are in Appendix H, Work Breakdown Smtuaure DiniFmion, Cowo E.le-mnts. !his appCaix is a
mandatory part of the standiard. The information cortained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Government Documents.

20. 1.1 Specifications, Standards, and Handbooks. The following specifications, standards, and handbooks
form a part of tbis document to the extent specified hereu. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense lndex of Specifictious and Standards
(DODISS) and supplement thereto, cited in the solicitation.

STANDARDS

MIL-STD-196 Joint Electronics Type Designation System

tvMiL-STD-1464 Army Nowenclazure System

MIL-STD-1661 Mark and Mod Nomenclature System

MIL-STD-1812 Type Designation., issipgment and Method for Obtaining

DOD-STD-2167 Defense System 1 ittware Development

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available
from the Standardization Documents Order Desk, 100 Robbins Avenue Buhidng #4, Section D, Philadelphia,
PA 19111-5094.)

20.2 Non-Goveniment Publications. This se-tion is not applicable to !his standard.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for an electionic/automated soft-ware system. For
an)y subsystem, specify by nwhne or nomenchtware, if assiaed.
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Level 1 Level 2 Level 3

Elecronic/Automated Software System

Prime Mission Product (PMP)
Subsystem 1,.. n (Specify Names)
PMP Applications Software

PMP System Software
Integration, Assembly, Test and Checkout

Platform Iategration

Systems Engineering/Program Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Suýpoi t
Test Fmilities

Training

Equipment

Services
Fr~itiu•

Tecnnical Publications

Engine.. ring Data
Management Data
Support Data

Data Depository

Peculiai Support Equipment
Test and Measurement Equipment
Support and Haniling Equipment

Common Support Equipment
Test and Measurement Equipment
Support and Handliag Equipment

Operational/Site Activation
System Assembly, Installation and Chectout
on Site

Contractor Technical Support
Site Construction
Site/ShipfVehicle Conversion
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Level I hv3el 2 veJ

Indugna aciltiesC~or.trurAion/Convor-aion/ExpansiOn

Equipaimit Acquisition or Modeniizadon
Mamntenamc (IndlLtriOI Fa.ihtics)

Initial Spame zod Rwrpair Parm
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40, DE1NWONS

40.1 Electronic/Adtomnated Software System. The r1octroruijcautomawel software system cvlenient refers to the
complex of eqdipruent thardware/softw,-re), data, sc. .;'es , and facili'-Ies requircta to Ot velop and produce an
electronic, atuomated, or software. sy'~tc capability such as a command aud cntrol system, radar system,
communications syste~n. informian-on system, sensor system, navigation/guidance system, electronic warifare
system, sw,,pi-i syiiezn, etc. The decisirn rule used to dijftrei'tiate 1etween the Electronic/Autoniatd Software,
System category and other defense materiel ite.jn categories is: When the item is a stand alone system or used
on several sysi.eros, but not accounted for in these other systems, the Electronic/Autronated Software System
catagory will be used. When the opportunity te collect lower lo!vel information on eliectrunic axud software items
exists, regsrdless of which dcense materiel item caIwgory is selected, the structure and definiticris in th~s
appendix apply.

40. 1.1 Prime Mizsion Product SPMP?). The PMP element refers to the bardwax and software msed to
accomplish tht prhmay mission of the defense matexiel item. It includes all integrauoI xssembly, test and
checkout, as well as all technical and managcment activities associated with individual bardware/isoftware
elements. Also included are integration, assembly, test and checkout associated with the overall PIMP. When
the electronic/automnated software system comprises several PMPs. each will be listed separately at level 2.
Also included are ail wholc and partial prime contractor, subcontractor, and vendor breadboards, brassboaxd,
and qualification test units. It also ijicludes the design, development and pr~oduction of complete units (i.e., the
protot-ype or operationailly configured units which sati'.fy the requi~rements of their applicable specificatioa(s).
regi' diess of and use). It exciudes only tiiose *less than whole' units (e.g., test, svares, mt.) consurId or
pl~anned to be consumed in support of sy!:texn level tests. This eiement also iincludes fach'ry qpzial i=s
eqnipment, special tooling, and production planning required to fabricate the PMP. Duplicate or modificd
fbictory special tes: equipment delivered to tlhe government for depot repair is excluded and shouldi b,! inctuded
in the peczuliar support equipment elemien't.

40. 1. 1.1 Subsystem I ... ii ecMify Naznes) This el;mrrnt refers to alt hardware and software components of
the rpecific ekcctronic/autamated software subsysterr, including all associaied srkcial test equip et, special
tooling producticn planning, and all technical and noannagement activities, 1'iue software componenits consist of
the applicati.wns and system software reqiuired to direct and irnuaint the ipecific -.ci eak/auwtumaud software
subsystem. This eleenart includ-cs all in-plant integration, assembly, test arfd chcckaut of hardwa'- components
and so~ftware into an electronic/aui.tomated softwai a subsvy.cew nd udichng the subsystem~ hardwcre ;nd software
inicgra!non and iest. Also included are then interface materials and pants required. for the 2r,-p~ant integration, and
asienibly of other leve~l 4 comporient., Lato theciectronic/autoinaied suft,.Aare subsy'stemx anti all materials and
parts oi other mating equipments furnished by/to an integrating agency or e"unrI 11r itincluties. for example,
cables, conduits: Lonnectors. shelters, and other devices associated with the operhtionial electronic-ýutomate-d
softwnare subsystem. It also includes die design, development, production, and assembly efforts to provide each
clertronic/autoihated softw are subsyrstem as an entity, All effort (tiirectly associated with the remaining level 3
WRS elernents and the integratioci, assembly, test and checkout of these elements into the P'M? is excluded.

40., 1. 1.2 1-W A~plicatiun Software. The applications software elemen, is definelJ as software that is
'tpercifictL~ly produced 'or the functional use of a computer system (ref. ANSI/EEE Std 610.12). Examples art
batler rnanagcemnt, w.eapons control, and data base management. This element refers to all effort required to
design. dzvelop, integratt :ind checkout the PMP applif ations cotnipuer software configuration itfcrns (CSCls),
not invludinf, thc nunsoffivare portion of PMP firmware development iuad production. This excludes all
software that is aii integral pax7 of any spczific hardware subsystem spozificat-on.

All software that is an irtegra' part of any specific wouipment system and subsystem specification or specifically
designed and developed for system test and evaluation should be identitird with that systein, subsystem, or
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effort. It may be approiriate to collect lower level information when it exists. In such cases, the folhowing.mucture and defiiiouns sbould be used:

LEVEL 4 LEVEL 5

Build 1 ..n (Specify Names) CSCI 1...n (Specify Names)
CSCI to CSCI Integratio anmd Checkou

Integration, Assambly, Test
Md Cbmkout

a. Build I.. n (St rify Names) - A software build is an aggregate of oe or more CSCis tat satisfis
a specific set or sbset of requirements based on development of software as defined in DOD-STD-2167A.

When icrea-=a, spiral, or other software developmet method is used. niulLiple builds may be necessary to
meet program requir=u . A build is a w "arately tested and delivesed prodnw. Within build are CSCJs.

When a build is oomplese, a portion or all of cee or mome Cscbm will be axnpleotd. Tbrefintx, a (SCI may
appear in more than one build, but will be suceively more functional each build is completed.

b- Compter Softwae Confleuration IMj(CSCD 2...n (S a - An aggregation of software
or any of its discrete portions which satisfies an end use function and has beet designated by the government for

configuration management. CSCIs are the major software products of a system acquisition which are dcveklod
in accordance with DOD-STD-2167. This includes reusable software components, such as commercial off-the-

shelf software, goveruiuet furnished software, or software specifically developed for rwse. This elementi

includes Computer Software Camponwms (CSCs) which are functionally or logically a distinct part of a CS0,

distinguisbed fot conveniwen in designing and specifying a complex C-SCI as an assembly of subordinate
elements, l includes the effort ass•ociaed with the requir• nts analysis, design- coding and trving. CSCs
integration and resting, CSCI formal qualification testing, and software problem resolution of each CSCL.

c. CSC1 to CSCI 1ntegeratior and Checkout - Includes integration and test, verification and validation
and the systems engineering and technical control of the CSCIk. Integration and test is the planning, conducting

and analysis of tests that verify correct and proper performance of eazh CSCI operating as a whole with other
CSCIs. Planning includes: (1) defining test scope and objectives, (2) esiabhshing the test approach, amc.-Vauce
criteria, verification methods, order c. integration, inputs, and methods to recred results, and (3) establishing
test locations, schedules, and responsibilities of those involved. The conducting and analysis of tests
encc'mpasses: (1) developing test procedures, (2) preparing test data and expected results. (3) executing the test

procedures and recording test results, (4) reducing test results,identifying errors, and preparing test data sheets,
and (5) reporting results. Verii,cation and validation is the effort that may be accomplished to instire the
performance and quality of eoch CSC! with other CSCIs. This element excludes the software integration and
checkout associated with the individual CSCIs.

(NOTE: The defined software structure for lower level information is appropriate whtther it is associated with a
specific system or subsystem or considered software intesive or suand alone. Refeznce Appendix I, User

Guide, for guidelines on developing a stand alone software work breakdown structure.)

40.1.1.3 PMP System Software. The PMP system sonware eletmnt is defined as software designed for a
specific computer system or family of computer systems to facilitate the operation and maintenaiem of the
compuLer system and associated programs, for example, operating systerns, compilers, and utilities (ref.
ANSI/IEEE Std 610.12). This element refers to all effort required to design, develop, integratt and checkout

the PMP system software including all soitware developed to support any PMP applications software
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development. It is defined as PMP system software which is nequirm to facilitate developmmnt, integration, and
maintenance of any PMP software build and CSCI. This cWl udes ".!1 seftware that is an inWegr1J part of asy
specific hardware subsystem specification or is specificly designed and developed for system test and
evaluation. The structure shown in paragraph 40.1.1.2 sheuld be used when lower level information is desired.

40.1.1.4 lntvxration, Assemb.ly Tema• Waeck•ot. The integration. assemubly, test, and checkout elemeut
includes all effort as kkdified in Appwdi H, Work Break6iwn Suucuxe Defitions, Common •lenmts (ref.
page H-2) to pmvide a complete PMP syst•.u. The integrxaion, assembiy, test and checout elernzt includes
hardware and PMP softr•r. integration ad test.

40.1.2 PIatf1rm L oz. The platform integration elerrat rfers to all effor involved in providing
technical and mngineering servi,=s to the platform manufacturer or integrator during the installation and
integration of the PMP intu the host vehicie. This element includes: the labor required so analyzedesign, and
develop the interfaces with o;her Isbt vehicle subsystems; dawing preparation and sablishment of equipment
reqkeumnts nd spefications; md todmtcal lUison and coordidn wi•b the mitury = ;Ma,
subeontractors, assciated oontractors, and test groups. •"ecifically excluded from this elemt is all ingration
effort not directly asskoiaed with the host ichicle and management liaison with the miliuy services,
subcontracto,-s, ai~l associated somxactars.

Definitions for common WBS elemenut applicable to the electroniciautomated softwme system and all cther
defense materiel items are n Appendix H, Work Breakdkown Szruture Definitions, Common Elcmn (ref.
pages H-1 thrmgh H-iO).
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APPENDIX C
WORK BREAKDOWN STRUCTURE AND DEFINITIONS

MISSILE SYISTEMS

10. SCOPE

10.1 This appendix provides the missile y-sre work breakdown structure. Definitios for the missile air
vehicle and command and launch equipmmet are provided in this appcndix. Definitions for commnxm WBS
elements applicable to the missile and all other defese mantriei items ame in Appendix H, Work Breakdown
Stniucre Definitions, Commn Elemcns TIh appendix is a mandatory part of the gtandard. The inlormatson
contained herein is intended for compliance.

20, APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a missile system.

Level I Level 2 Level 3

Missile System

Air Vehicle
Propulsion (Stages i...n, As Required)
Payload
Airframe
Reentry System
POE, Boost System "-

Guidance and Control
Ordnance Initiation Set
Airborne Test Equipment
Airborne Training Equipment
Auxiliary Equiptme
Integration, Assembly, Test and Checkout

Command and Launch
Surveillance, Identification and Tracking Sensors
Launch and Guidance Control
Communications
Command and Launch Applications Software
Command and Launch System Software
Launcher Equipment
Auxilizay Equipment

Systems Engineering/Program Management
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LevwI I L.-vel 2

Sys=em Test and Evaluation Deveopmen-t Test and Evaluation

Operational Test and Evaluation
Mock-ups
Test and Evaluation Support

Test Facilities

Trainin

Serviors
Facilities

Technical Publications
Engiaxr Data
Manag=mnt Data
Support Da*a
Data Depository

Peculiar Support Equipment
Test and Measurement Equipment
Support and HandLing Equipment

Common Support Equipment
Test wnd Mensarz-.cm Ep~ip.,-,
Support and Handlag Equipment

Olr.rational/Site Activation
System Assembly, Installation and Checkout
on Site

Contractor Technical Support
Site Construction
Site. Conversion

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facitiues)

Initial Spares and Repair Parms
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40. DEFINITIONS

*40.1 Missile System. The missile system element refers to the complex of equipment (hardware/software).
data. services, aad tacilities required to develop and produce the capability of employing a missile weapon in an
operatinal environmem to produce the destructive effwct on seleted targets. ixamples inchlie Trident,
Packeeper, Tomahiwk, Maverick, Sidewinder, etc.

40.1.1 Air VaYio The air vehiicile element refers to tme primary mas for dcverg te dstrcuwtiv efftcu to
the wrWet. in the capability to guenmate or receive intziligere, to navigate and pevatnx to the target area
and to dmtonte the wrlieai. It also intcluw the dtsign, development, and pratdnctim of oarplete Units (i.e.,
the ptuotype or operm ixuWy configured umsr which %atisfy the rremq nts of tneir Vpplicable specdfication(s),
regardless of end r-se).

40.1.1.1 propulsion (StiMes I.n. As Recmime), The propulsion Systm provides the thr.st to propel the air
vehicle on its insal tlight. The propulsion system may be omnposed of oue or mor 1umX which ignite,
bumn an arc jettisnd sequentially over the cotuue of misile flight. The propulsion elemet may be solid,
liquid, or air-breathing. it includes, fer example, structure (inegral to the propulsion sy"em), propell.tn,
controls, m on, and all other installed subsystem equptatt integral to the twLckt motor or engine as
an entity within it=sel. It Also includes the design, development, production, and assembly efforts to provide
each stage as an entity. All effort directly associated with the remaining level 3 WBS elemnmts and the
integration, assembly, test anid checkout of these elements into the air vehicle is excluded.

a. Rocket Motor/Booter., A rocket tmotor/booer refers to the solid propulsion system which carries
within it both the fuel and oxygen required for its operation. It includes, for example, an arm and firing device.
solid propellaw, movable nomzles, casings, integration, etc.

b. r The CEuYj i-iiudci both iiquid propulsion systems a-i air beathing syt~em. The liquid
propulsion engbe includes, for txample, the main engines, vcruiers/auxiliary engines, fluid vspply bystem,liquid propellant, attitude control equipment, structure (integral to the engine), racew9y, interstage, combustion
section, turbihe, nozzles, rotors, etc. Tb- sir breathing engine obtains oxygen from the surounding
aanosphere to snpport the combustion of its fuel. Ramjets and turbojets are examples of air breathing ines
which may bt used to provide propulsion for cruise-type missiles. This element includes the following
subsystems for air breathing engines: mainframe, compressor, combustion section, air inlets'exhaust ducts,
turbine nozzle assembly, turbine rotor, bearings and housings, and fuel subsystem. to acddition to basiL
components, air breathing engine systems require various ac=sory components such as pumps, injectors,
turbines, motors, diffusers, and igniters.

40.1.1.2 Payload. The payload element refers to the subsystem containing the warhead and its support
assemblies where no reentry system exists. Normraly, payload consists only of the warhead and its associated
arming and fuzing equipment. Hlowever, with complex munitions containing submtxritions. the payload
subsystem may mimic the larger system by having its own guidance and control, fuze, safe-arm, and
propulsion. This element includes, for example, arming aid fuzing device, warhead, ad target detection
device. All effort directly associsftd with the reamaning lavul 3 WDS elements and the begration. assombly.
test and checkout of these elemmts into tle air vehicle is excbaded.

401.1.3 Airfrarne. The airframe element includes the structural framework that provides the aerodynamic
shaWc, mounting surfaces and environnemntl protection for the missile components which are not directly
applicable to other specific level 3 dir vehicle subsystems. The airframe for endo-a-uxispheric missiles normially
inclodes such items as wings and fins which provide aerodyrnainc flight control in response to clectro-
mechaitical signals and are attached to the missile bciy; and structural body assemblies including the structure.
cowrs, such as passive nosepie•s, skins, adhesivr.,, and fairings not directly applicable to any other level 3 aiz
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vetfcle subsystem. All effort directly associated with the remaining level 3 WBS elemncnts amd the integration,
assembly, !est and checkout of these elements into the air vehicle is excluded,

40.1.1.4 Reentry System. Fo; exo-atrnospheric missiles, the reentry system is the aggregate of prine
equipment nems consisting of a deployment tmodide. reentry vehicles, payl•ad, pei•-tration aids and uonmt
shroud, which provide structural support and environmental rrotecion of nuclear payloads dw'ing the ground
deployment and flight. The reentry vehicle is the acro-smwm-re which provides reentry protection for the
interally carried warheads and the arming m fusing systn which provides the prop eletrie1 ,.gnals to
detonate the wadmtd. Where the sypem hb the capahility for independenr naneuvem, the rrxntry vehicle will
contain navigation, guidance, control, sensors, and processing systems which provide the reentry )sycstes
cabihty to acquwe wad track targets and execute the neessary flipt path to the selected target. All effort
directly associated with the remaining level 3 WBS elements and the inthgration, assembly, test and checkout of
these elements into the air vehicle is excluded.

40.1.1.5 E,.]L In czo-a mosihric missiles, the post boost system provides rhr roll rate control
and the final velocity to adjust and deploy the payload. For a single warhtad missile, this cltemt includs he-
structure, extemal prou5tion material, velocity coutil system, and deploysment group. In the Vase of the
multiple warhead missile, the element includes struchue, axial engines, attitude control equiptmnt, propelliat
storage assembly, and pressurized system. All effort directly associstod with the remaining le',,l 3 WBS
elements and the integrul.on. as.embly, test and checkout of these elements into the air vehicle is excluded.

40 1.1.6 uidasnce and Control. The guidan.- and control element refers to the equipnent used to ,ontrol the
missile flight to the tzrget. FRintions include acquiring and tacking targets, receiv~ng guidancz intellige=
data from various sources including sensor and ledhback from control commands wo follow the necessary flight
path to intrnel• tLM target. The inputs may also include itr~fc status, mmtiai amterttan, and WAtii
changes. The outputs include missile control ordnauce lirinS conwmmds, status, ins aritt.ion, ad t?,ming

c I-nl lpn !ditin theeipiaent providcc flkgh Zrcapw-futaii incaruntrr c ooiuicxn. a a
structure to cowan the guidace and control componeans when the structre is t•it part of a separately identified
airfranL elemcint. For exo-atmospheric missiles, this includes missile cables, stage cables, stage comevctors,

airborne power supply, electronic battery, ordnance battery, ordnance initiation ýtL. missile electronic and
computer assembly, inertial measurement unit, the guidance and control softw:-, it, flight coolant ass.mbly,
and guidance and control integration, assembly, test and checkout. For endo-atmospheric missiles, thi.L r.cludcs
seekers, mission computer, global positioning receiver, inertial platferm, inertial sensors, altinier, data link,
1,vwer subsystems, windows/domes. distributive systems, autopilot, flight control actuators, guid=ce ald
control software, and guidac.e and control integration, assembly, test and checkout. All cffo~t directly
associated with the remaining icvel 3 WBS elements and the integration, assembly, test and checkout of these
elements into the air vehicle is excluded.

40.1.1.7 Ordnance Initiation Set. In exo-atu-spheric missiles, the ordnance initiation set initiates all orrinance
events throughout the miuile and ground system (except rectitry system components). Upon receipt of an
clecrncal signal from the missile guidance and conzrol symsa', the ordnawc initiation set firing unit, convert the
sigual into ordnance outputs to the detonating cords. Ammog those ordnance evenm are: stawe spiwAn,
motor ignition. gas gencrator igntiaon, shroud separation, emc. This clement includes the throcgh bulkhead
minititors, ordnance test harnesses, and firing units/exploding bridgewires. All effort directly as•ociawtd with the
iemaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the air
vehicle ii excladed.

40.1 .8 Air•qrne Test -.Euipment. The airborne t,-st equipment element refers to aii instrumented payload that
is interchangeable with the live warhead and suitable for developmental test firing. This element includes, for
exatple, recovery syscms. special instrumentation, telemetry equipmet, etc. All effori di-ectly as"aite
with the remaining level 3 WBS elem•atz aud the integration, as.*embly. teat and checkout of thes elements into
the air veiiicle is excluded.
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40.1.1.9 Airborne Training Fujmpent. The airborne training equipment elemnent refers to an exercise payload
that is interchangeable with the live warhead and suitable for training firing. This clement includes, for
example, recovery systems, special instrmientation, telemetry earmipment, etc., associated with the training
mission. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly,
test and checkout of these elements into the air vehicle is excluded.

40.1.1.10 Auxiliaryit JIVu_ m . The auxiliary equipment Clement refers to that arlditionai equipmn1t sawlly
excluded froin other specific level 3 elements. This element includes, for example, environmental control,
safety awd protcive subsystems, destruct systems, etc., if these were not acounted for in other WBS elements,
It also includes eqwpnamu of a single purpose and function which is necessary for accomplishing the assigned
mission. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly,
test and checkoi't of these elements into the air vehicle is excluded.

40.1.1.11 J on. Assmbly. Test and Chec ,ut. The integration, assembly, test and checkoit dk r
includes all efforts as identified in Appani H, Wort Breakdown Structurc Definitios. Ommi Flemem
(ref. page H-2), to provide a complete missile.

40.1.2 CoMMnd and Launch. The command and launch element refers to the subsystems instalied at a lauich
site or aboard launch vehicles required to store, make ready, and launch the air vehicles of the missile system.
This element includes those equipments mequired to acquire and condition the necessary intelligence of selected
targets, reach launch decisions, command the launch, and provide guidance and control where such capability is
not self contained aboard tho air vehicle. It also includes the design, development and production of complete
units (i.e., the prototype or operationally configured units which satisfy the requirements of their applicable
specification(s), regardless of end use).

40.1.2.1 .SuMvillance, Identification and Tracking S•esors. The surveit-la-mce, idntifl,'io, ad tracking
* sensors elewmet refers to those seasors requred to support missile systems by maintaining surveillance against

incoming targets and providing the data reqaired for targeting, launch, midcourse guidance and homing where
such capability is not self-contained aboard a missile system air vehicle. For all classes of missile systems, they
may mclude tracking of the missile system air vehicles as required for guidance and control or range safety.
Subsystems used in safety, destruct, test, or training activities are not included unles they are mquired
operational items. This element may ivclude, for example, sensors of any spectrum (radar, optical, infrared,
etc.) which are external to the air vehicle.

40.1.2,2 Launch and Guidance Control. The launch and guidance control element refers to the equipment to
target air vehicles, make launch decisions, and command launch. This includes such items as the control and
checkout console, data displays, secure code device, programmer group, communication control console.
command message processing group, and digital data group. It also includes equipment at the launch.
facility/vehicle and/or the launch control center(s) (air, sea, or mobile). It also includes the launch code
processing system.

40.1.2.3 Communications. The communications element refers to the equipment, not resident on the air
vehicle, which distributes intelligence between the air vehicle and the command and launch equipment. This
clement includes inter-communication subsystems of launch sites for tactical and administrative message flow
and ties between sensor, data processing, launch, and guidance control subsystems. Communications may
intefface with existing fixed communication facilities or communication subsystems of launch platforms which
are associated systems to the missile system.

40.1.2.4 Command and Launch Annlications Softwaxe. The command and launch applications software
element includes all the software required to direct and perform the operations of the command and launch
equipment (ref. ANSI/IEEE Std 610.12). This element refers to all effort required to design, develop,
integrate, and checkout the command and launch applications computer software configuration items (CSCIs),
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not including the notnsoftware portion of =nrnand and launch firmware development and production. When the
opportunity to. oollct lower level inforsoation exists, thc Autzurue anW 41efinifioi in Appendix B,

Eeunic/Autornated Software Systemis, will be used.

40.1.2,5 Command and Lgggc System Software. The command and launch system software elemnti is
defined as software designed for a specific computer system or family of computer systems to facilitate the
operation and maintenance of the *omputer system and assiociaterl programs, fm~ e le, opetating "e~mns'
compilers,.aud-utilitics (ref. -ANSVIfEBESal6IOAZ.2. bis element refers to all effort required to design,
develop, integrate ad CheCkout the Command andilaunch system software inciluing all software developed to
support any command and launch applicatmos software development, It is defined as command and lounch
symew~oftwan-wbich-is requisied to t~lwiie devolopumi, Jau~gradion., &Wd maawzaanc4 ony~xaamneaud~.m
launch software CSCI. This excludes all software tha is an integral parn of any specific: hardware vubsysiam
speci'fication or specifically designed and developed for system test and evaluation. When the opportuity to
collect lower level information exist:, the stnicwr and definitions in Appendix B, Electroinic/Automated
Software Systems, will be -used.

40.1.2.6 Launcher EogipMct. The launcher equipment element refers to the means to launch the missile air
vehicle from stationary sites or mobile lauinch platforms. It includes vehicles, ra;l launchers, canisters.
capsules, tubes, pods and devices which support, suspene or encase the air vehicle for firing. It Jls includes
assoociated hardware such as umbilicals, harnesses. pyroteciinic, ance zlecuunics. This dleient may iclude
storage failities and checkout statons for readiness verification wher these are integral to the launcher. It may
include safety and protective elements when these ame not integral to the launch platorm or site facilities.

40.1.2.7 Auxiir _Eqjoment. The auxiliary equipment element refers to tbe general purpnse/rumld-usWe
ground equipment utilized to support the various operational capabilities of the commnand and launch .qmpaw~
and are genetal!y excluded from other specific level 3) elemnents. This elemet i'-cldes. far e=ample. power
geneatrsn, power distribution systems, envirmnmmita; control. cr~blixtg. !uazfunctien dcUectixn, fire pmreuntion,

ecit ystems, =nd orthcr conramon-usage itemrs not a-pplicable to specific elenitts of the gruund basedw
equipment.

Definitions for common WBS elements Applicable to the missile and all other detfense materiel items are in
Appendix H, Work Breakdown Structure Definitions. Common Elements (ref. pages H-i through IN. 10).
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APPENDLX D
WORK BREAKDOWN STRUCTURE AND DEFINITIONS

ORDNANCE SYSTEMS

10. SCOPE

10.1 This appendix provides the ordnance system work breakdown structure. Definitions for the complete
round and launch system ame provided in this appendix. Definitions for common WEtS elements applicable to
the ordnanLc system and all other defense materiel items are in Appendix H, Work Breakdown Structure
Definstio s, Common Ekxwents. This appndix is a mandatory part of Lhe standard. Th information caonained
herein -.s intended for compliance.

20. APPLICABLE DOCUMENTS.

This section is not applicable to ths appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for an ordnance system.

LevelLI Lovel 2 L&Vel 3

Ordnance System

Complete Round
Structure
S Payload
Guidance and Control
Fuze
Safety/Arm
P1ropulsion
Integration, Assembly, Test and Checkout

Launch System
Launcher
Carriage
Fire Control
Ready Magazine
Adapter Kits
Integration, Assembly, Test and Checkout

Systems Engineering/Program Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mmck-ups
Test and Evaluation Support
Test Facilities
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L&eve 1 L~evl2 Level 3

Training

Equipment
Senrices
Facilities

Data
Tedmical Publications
Engin n Da
hMaagement Data
Support Data
Data Depository

Pcu Suppor Eq.0ipmet
Test ad Mcmuranem Equipmemt
Support and Handling Equipment

Common Support Equipment
Test and Meamuremt Equipment
Support and Handiling Equipment

Operational/Site Activation
System Assembly, lrstailauion and Qiekout
on Site

Contrator Tehniical Support
Site Co-n•.ruc:in
Site Conversion

Industrial Facilities
Construction/Conversion!Expansion
Equipment Acquisition or Modernization
Maintenace (Industrial Facilities)

Initial Spares and Repair Parts



MIL-STD-8812

40- DEFINITIONS

*40.1 Ommkg .The ordnance system dercmwt refers to the complex of aquipm-ent (hadwaxndsoftware),
data, services, and facilites required to develop and produce the capability for applying munitions to a taiget.
It incJýde the muniitions (nuclear, biological, chemical, pgychological and pyrotechnic) and the means of
launching or firing the munitions, and is represented by MX48 torpodo syste, SNAKEYE bomb, Comnbined
Eflects Munitions, GATOR, Sensor Fuzed Weapon, 8-inch Howitzer, andl .223 caliber amrmunition. Eacludea
are saempme guided 'missiles and land, we&, -or air delivery vekiiclts.

40. 1.1 CoiltcRud The complete round elemnent ref=m to all the component& that are necessary for firing
one shot, such as mines- bombs, rocknss, orpe~ocs, naval gums, rifles, and attiulcey ammunition. It includes
structural alements, warhead or payload, fuze, safety/arming devices, guidance equipment, and
propeLLant/pxupulsion equipmn~t. For artillery amnmunition, the complete round consists of the projectile
including structure, warhead, iiia, guiduace and curol (if applicable), safety/arming devices, propellig
charge, and yr F1 P mtraor (if r4Vpicibk~). It also includes the design, developmsent, anad production of cKoqlet
units (i.e., the prototype or operationally configured units which satisfy the requirements of tlmir applicable
specification(s), regardleas of end use).

40.1.1.1 SM~e The structure element refers to the portion of the complete round which carries the payload
to the target. It is the basic housing of a bomb or rocket, casing of a projectile, body of a torpedo, or the
tactical munitons dispenser containing mubmunitions. It also includes those structural devices which provide
stability and control (i.e., fins, parachutes, anchors). All effort directly associated with thxe reznainirig level 3
WBS ele-1a, -s and the integration, assembly, test and checuout of these elements into, the co~mplete round is
excluded.

40.1.1.2 NY19mi, The payload element refers to the mabeystemn that contains the warhead awi its Sapport
~ assemblies. In Some munitions. such & nuall armE awmunition, the payloa Omfvly h-e the wxhaid (.e., a

projectile assembly containing the kill mechianism of the round and its associated high explosives, chemicals,
biological agents, nuclear deviaos, and pyrotechnics). With complex munitions containing submuiminons, sich as
Combined Effects Munitions, the payload subsystem may include guidance andI control, fuze, safety/ann, end
propulsion as defined uin40.1-1.3, 40.1.1 4, 40.1.1.5, and 40.1.1.6 of this appendix. All effort directly
associated with the remaining level 3 WBS "'lemnents and the integration, assembly, test and checkout of thew,.
elements into the complete round is eAcluded.

40.1.1.3 Guidance and Control. The guidance and control element refers to the complex Of electrcoic
equipntat (hardwareisoftware) which evaluates and correlates the path of the complete round with target
informaxtion, and which performs thr neczssary functions to enable the payload to interrept the target. All effort
directly &ssociated with the remaining level 3 WES elements and the integration, assembly, test and checkout of
t~hese elements into the complete round is excluded.

40.1.1.4 'Fuze. Tie fuze element refer to the mechanical or electronic device in the complete round designed
to detonate or to We. forces into action to detonate the charge or primer under desired conditions. ALI effort
direct ly associated with the reminiamig level 3 WBS rlements and the integration, assembly, test and checkout of
these eleen~ts into the complete round is excluded.

40.1.1.5 Safety/Arm. The safety/arm element refers to the device in the complete round which controls the
capability of initiating the explosive sequence (e.g., mechanical, hydrostatic, inertial, counaters, and timers). All
effort directly associated with tie remaining leve! 3 WBS elements and the integration, assembly, tes and
checkout of these elements into the comnplete round is exzluded.
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40.1 1.6 EM ?in Toe propulsion dczrrat refers to the demuical, Mechanical, or electrical devia, sfuch a
explosive po~w~lr- charges, chemiral precisioun initiation charges, electic power modules, and rozke motors
which provide ibe forme to transport the complete round from dhe launch position to the target. For artillery
amnmin ion, tlss el= n cluesth cartridge case, if applicable, and1 primer as well as thre explosive charge

itslf.Al eiboduvtl asocato wth heremaining level 3 WBS elements adteintegration assebly, t
and csenkrmi of these elemets into The uoqolete round is exclcd~.

40.1.1.7 1n~~earation. Assemjbly. Test ad macku. The int~egation. =ssembl,tstndceka act
inicluder all efforus as identified in Appeadix H, Work Breakdown Structure Definitions, Commnon Elemcnts
(ref. page H-2), to provide a complete xivud.

40.1.2 L~nc Sy tem Ie launch syutem element itfers to the equipment (hardwareisoftwsre) for comntrling
or sending forth the ramitions on a desired comtse or trajectory - the ordnance system less the comnplete rowa.
It is defined as rifls, artillery pieces, naval guns, xwrtar cannous, mocbine guns, and the equipottiot for
launching torpedoe and roakets or droppin bombs (e.S., fth lauizie, fire comtrol equipment, and die ready
mnagazine). It isicludes all effort associated with the design. development, and production of complete untits
(i.e.. the prototype or operationally configured units which satisfy the requiremients of their applicable
specification(s), regardless of end use).

40.1.2.1 L~chr The launcher elenmyn refers to the structural device designed to support and hold
munitions in position for firing or release (e.g., suspension and releas systems, rail, rocket pods, wrine nraks or
dispensers, and torpedo tubes). For guins and artillery, it includes tubes, recoil assemblies, breech inembanisus
mounts, and rifle stocks. All effort directly associated with the remkining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the laincd syatem is excluded.

40.1.2.2 Cgjjg . 7the carriage element rufers to the primary aqwuipunt (bard~nr~esoftware)' wrhidisev as
a platform to accommiodate the other level 3 elements and provide moimiliy to the complete launch system
(e-g. T-firamne, hull/chassis, wheels, tires, tubes, brakes, hydraullicss. ad s-condari powar bjautriczga[Ors),
wtuch are an integral part of die cmriage itself and not directly a part of other level 3 elements. All effort
directly associated with the rtmaining level 3 WBS elements and the integration, assembly, test and checkout of

these elemeynts into the launch system is excluded.

40.1.2.3 Fire Control.- The fire control element refers to the: equipment (hardwarelbiftware) for controlling the
direction, volume, and time of fire or release of munitions through the use of electricai, electronic. optical, or
mechanical systems, de,-scos or aids. For rifles and small arms, it includes sighting Aevices and trigger
mechanisms. For artillery, naval guns, and heavy wraotars, it additionally includes aiming nwehanisms in
traverse and elevation, radar and other sensors, computers and other equipment for performing fire contrl
computations. For ah-dropped munitions, it includes guasights, intervalometers, and other sensor and
computational devices for controlling the release of the munitions. For torpedoes, it includes sonar and other
sensors, computers control consoles, and devices for presetting torpedo speed and direction. Ali effort directly
associated with the remaiming )eve 3 WBS clmxients and the integration, assembly, test and checout of these
Celeet into the launch System is excluded.

40.1.2.4 Rft&Maxznae The reaury magazine element refers to the szrrxarte or zorupartmirat for storiog
ammunition or explosives in a ready-for-use condition or position (e.g.. part of a gun or firearm which holds
the a-niarinition ready for chamnbering and feed mechanisms for placing the ammunition in a p sition ready for
chambering). All effort directly associated with the remasining level 3 WEIS elem=Ens and the integration,
assembly, test and checkout of thtse elements into the launch system is exriudod.
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40. 1.2.5 AdaterL Ka. The 'lapter kits element refers to the equipment (hardwarclsoftware) for adapmng the
Iauminr system to particular applications (e.g., velmde adapter kits for adaptatin to different aircrift models, kits
for backpacking, etc.). All effon dimtc"ty associated with the remaining level 3 WBS elements and the
integration, asstmuly, test and checkout of thme elements into the launch system is excluded.

40.1.2.6 'Intgegmion, Assembli, Tlest and Checout. The integration, assembly, test and checkout elemewt
includes all efforts as identiflod in Appendix H, Work Breakdown Suuaure. Defiitions, Common Flemet
(rof. pnge H-2), to provide a complete launch system.

Dcfinitions for common WBS elements applicaoDe to the ordnance system and &II othet defense materiel items
ave in .Appendix H, Work Breakdown Structure Definitios, Common Elements (itf. pags H-I through H-10).
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APPENDIX E
WORK BREAKDOWN STRUCTURJE AND DEFINITIONS

SHIP SYSfEMS

10. SCOPE

10.1 Thinr appmdi provides the shp systam work breakdown structure. Defintions for the ship are provided
in this appendix. Definitions for comnon WBS elements appliwble to the shp mad all other defeux i 1telie
items are in Appendix H, Work Breakdown Strucuare Definitions, Common Elements. This work breakdown
structu must be used for ship quuaeISo pMa data, sIUP dsign, Weight data, c~Wfigwatioan Manften a nd
ILS engineerng data. It is permissible for the contrcr's internal work breakdown structure to differ fthn
these summary elements with the approval of the appropriate government orgawjzation. The xpproved intc.Tmal
maaagenmat work breakdown smuctr must be tr:acable to and capable of being reported to the work
breakdown structure and dafintions defined by this appeadik. Thu appendix is a mandatory pan of th1
standard. The information ontmined herein is iutiaded for compliance.

20. APPLICABLE DOCUMENTS.

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Lzevls. The followiag is the work breakdown structure for a ship system.

"Level 1 Level 2 1Levl

Ship System

Ship
Hull Structure
Propulsion Plant
Electric Plant

Command end Surveillance
Auxiliary Systems
Outfit and Furnishings
Armament
Integration/Engineering
Ship Assembly and Support Services

Systems Engtnering/Program Management

System Test ant Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support
Test Facilities

E .1
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Equipment
SFvices

DWA
Technical Pblications

Seeri- Dam
Mmgement Dfta

Support Data
Dama Dzpositry

Peculiar Support Equipmet
Test and Mcmumenmt Equipmet
Support and Handling Equipment

Cotimmon Support Equipment
Test and Measummant Equipment
Support and Handling Equipment

Operational/Site Activation
Syem Assembly, Installation and Checkout
on Site

Contracor Technical Support
Site C .. i,,ioo
Site Conversion

lnduttrial Facilities
Con.Ltruction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Initial Spares and Repair Parts

E-2
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40. DEFiNITIONS

* 40.1 Ship SystcM. The ship system element refers to the complex of equipment (hardware/software), data,
services, apd faciliti"s required to attain the capability o0 operating or suppn-rting the operation of navel
weapons, or performing other naval tasks at sea.

40.1.1 2 The ship eleent refi=s to the waterborne vehicle of a ship system. It indudes all types of
surface and subsurface water vehicles such as combatants, auxiiaries, amphibious, and spocial-purpose ships. it
includes the design, deveLopment, and production of complete units (i.e., the prototype or operationally
configured units which satisfy the requtsmens of their applicable specification(s), rmgardless of cd use).

* 40.1.1.1 Hull Strugctgr The hull structure element refers to the assembled main hull body with all utmaure
subdivision. This element includes, for example, shell plating, longitudinal -n transverse framing, platforms
and decks, superstnun.'re, foundations, smuctral bulkheads, enclosures and sponsors; castings, forgings, and
welds; fixed ballast; doo= and clovmcs; cing-posts, masts, and serict platforms; and sonar domm. It also
includes compartment testing.

40.1.1.2 Prul•ion Plant.. The propulsion plant clement refers to those major components installed primarily
for propulsion and the systems necessary to make these componenits operable. This element includes, for
example, boilers and energy converters, propulsion units, main condensers and air ejoctors, shafting, bearings,
propellers. combustion air supply system, uptakes, propulsion control equipment, main stream, feed water and
condensate, circulating and cooling water, fuel oil service and lubricating oil system. It also includes nuclear
steam generators, reactors, reactor coolant and auxiliary systems, nuclear power plant control, and radiation
shielding.

40.1.1.3 flectric Plant. The electric plant element refers to the power generating and distribution systems
installd nuimarilv for shin service and emereney nn•er and iuhtino Thit eleent, i ..... fl, the0electric power generation, power distribution switchboards, power distribution system. and lighting system.

40.1.1.4 Command and Surveillance.. The command and surveillance element is defined as all equipment
(hardware/software) anO associated systems installed to recive information from off-ship source, to transmit to
off-ship receivers, and to distribute information throughout the ship. It also includes sensing and data systems
required for navigation and weapon fire control. This clement includes, for example, navigation cquipment,
interior communication systems and equipment, gun fire control system, nonelectronic countermeasure systems,
electronic countermreasure systems, missile fire control systems, antisubmarine warfare tire coutrol and torpedo
fire control systems. radar systems, radio communication systems, electronic navigation systems, space vehicle
electronic tracking systems, sonar systems, electronic tactical data systems, and all associated software.

40.1.1.5 Auxiliary Systems.. The auxiliary systems element is defined as those systems required for ship
control, safety, provisioning, and habitability. It includes the auxiliary machinery and piping systems; the huli
mechanical handling systems; and ship control surfaces such as rudders, hydrofoils, and driving planeb. This
element includes, for example, heating, ventilation air conditioning systems; refrigerating spaces; plant and
equipment; gasoline, JP-5, all liquid cargo piping, oxygen-nitrogen and aviation lubricating oil systems;
plumbing installation, saltwater service systems, fire extinguishing systems, drainage, ballast, trimming, heating,
and stabilizer tank systems; fresh water system, scuppers and deck drains; fiel and diesel oil filling, venting,
stowage and transfer systems; tank heating systems, compressed air system, auxiliary steam, exhaust steam and
steam drains, buoyancy control system, distilling plant; and steering system, mooring, towing, anchor and
aircraft handling systems, deck machinery, elevato,s. moving stairways, stores strikedown and stores handling
equipment, operating gear for retracting and elevnting units, aircraft elevators; aircraft arresting gear, barriers,
and barricades; catapults and jet blast deflectors, replenishment at sea and cargo handling sysiemns.
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40.1.1.6 OUtfit Pnd FgM~jA&.g. The outfit and furnishings elemnatr is defuiud as those outfit equipments and
furnishings rerpuu'rd for habitability and operability which are not specifically included in other. ship claemnts.
This etement includes. for example, hull, fittings; boats, boat stowage and handings; rigging and canvas; Ladders
anid gratings; nonxstructural bulkheads and doors, painting, deck covering, hull insulation, storeroorns, stowage
and locters; equipment for utility space, workshops, laboratories. test areas, alley, pantry. scullery and
corninssaiy outfit; furnishings for living spacs, offices, control centers, mnachinery spaces, medical, dentsl arid
pharmaceutical spaces; and norpropulsion spac shielding.

40.1.1.7 UUw t The armamnent elemcat is defined as the conpipxo of armament aW duossd onniio
handling., stowage, and support facilities; and carp muntm iosbndling, stowage, and support facilities. This
element includes, for example, guns, and gumn mons, ammunition handling system and stowage; specia
weapons hardling and storage: rocket and mitisile larcnding devices, handling systems anid stowage: air
launched weapons handling systm and stowage; and cargo munnstons handling and stowoige.

40. 1. 1.8 lo ucratiqr/nffingweerina The integration/eaginewgerineemcnt is defined as that engineering effort and
related rnateria associated with the design, developmenit, and rework to provide the ship a a whole exclilsive of
that included tinder the Systems Engirweeing/Program Managemen element. Thbis elemnent includes, for
example, construction drawings, enigineerig calculations, 'weighing and wieight calculation, photograph,
models, and shipbuilders information drawings.

40.1.1.9 Ship AsseblX and Surnort SryiM The ship asskuibly and support services element is defined as
those efforts and material associated with the constrution which catnet be logically and practicably identified
with, or related to other level 3 elements. This element includes, for example, staging, scaffolding, and
cribbing; temporary utilities and services, molds, templates, jigs, fixtures, and special production tools; dry-
docking, inspection, insurance, launching, and delivery.

Definitons for common WBS elements applicable to the ship, aid all other defense materiel itemns arm found in A
Appendix H. Work BreakdownT Structure Defin-itions, Co-mon Mlcments (r-Pf. pakei Ju- I Lhrough il-j).W
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APPENDIX F
WORK BRFAI'DOWN STRUCTURE AND DEFINITIONS

SPACE SYSTEMS

10. SCOPE

10.1 This appendix provides the pace ystem work breakdown znwwczue. DeNfitions for the•au vehicle,
orbital tranfer vehicle, apace veiAide, pround command, control, communications and mission equipnmat, flight
suppon operations and services, and storage are provided in this appendix. Definitions for common WBS
eleumwts applicable to the space sy•sem and all other defense materiel item are in Appendix H, Work
Breakdown Structmre Definitions, Common Eleenuts. This appendix is atnandatomy part of the standard. The
infotnition contained herein is intended for compliance.

20. APPU1CABLE DOCUMENTS.

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a space system.

Level 1 L&Yel.2 Level 3

Space System

Amb. Launch Vehicle

1Pt Propulsion (Single Stage Only)
-- ~Stage I

Stage l1...n (-As Required)

Strap-On Units (As Required)
Shroud (Payload Fairing)
Guidance and Control
Integration, Assembly, Test and Checkout

Orbital Transfer Vehicle
Propulsion (Single Stage Only)
Stage I
Stage l.. .n (As Required)
Strap-On Units (As Required)
Guidance and Control
Integraion, Assembly, Test and Checkout

Space Vehicle
Spacecraft
Payload I.. .n (As Required)
Reentry Vehicle
Orbit InjectorlDispenser
Integration, Assembly, Test and Checkout
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Level I Level 2

Ground Command, Control, Communications
and Mission Equipment

Sensor I...n (As Required)
Telemetry, Tmtaking and Control
External Commumications
Data Processi4 Equipment
tamuwh Equipmnt
Auxiliary Equipment

Systems Engincag/Program Mmnagement

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Teat amd Evaluation Support
Test Facilities

Training
Equipment
Services
Facilities

Data
Tacliiiial Fublicwaions
Engineering Data
Management Data
Support Data
Data Depository

Peculiar Support Equipment
Test and Measurement Equipment
Support and Handling Equipment

Common Support Equipment
Test and Measurement Equipment
Suppoit and Handling Equipment

Operational/Site Activation
System Assembly. Installation and Checkout
on Site

Centractor Technical Support
Site Construction
Site/Ship/Vehicie Conversion
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Level 1 Lxeve 2Lel

Flight Support Operaions
and Services

Mate/Chekout/Launch
Mission Control
Tracking and C'
Recovery Operations and Services
LAunch Size Maintenance/Refurbishmnnt

Storage
Planning and Paparation
Storg
Transfer and Transportation

Industrial Facilities
Constricion/Conversion/Expansion
Equipment Acquisition or Modemization
Maintenance (Industrial Facilities)

Initial Spares and Repair Parts
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40. DEFINITIONS

40.1 Space System. The space system element refers to the complex of equipment (hardware/software), data,
services, and facilities required to attain and/or maintain an operational capability in space. To achieve an
operational capability in space it is neessary to have the ability to develop, deliver, and maintain mission pay-
load(s) in specific orbit. This requires the ability to develop and produce a capability for the piacextt,
operation, ml recovery of both manned and unmanned space systems. Space systems include launch vehicles,
orbital transfer vcdcle, shrouds, space vehicles, commumications, command and control facilities and
equipment, and any mission equipmnt or other items necessary to provide an operational capability in space.

40.1.1 La",rh Vehicre. The launch vehicle eiement refcs to the primary meas for providing initial tkusto
place a space vehicle into its ope-ational environment. The launch vehicle is the prime propulsion portion of te
complete flyaway (not to include the orbital msnafer vehicle and space vehicle). The launch vehicle may be of a
single-stage or multiple-stage configuration. This element includes, for example, the soucture, propulsion,
guidance and control, and all other installed equipment integral to the launch vehicle as au entity within itself.
It also incld=es the design, development, and production of complete units (i.e., the prototype or operationally
configured units which satisfy the reluirmens of their applicable specification(s), n-gardless of end use).

40.1.1.1 Propulsion (Siggle Stage Only). The propulsion element refers to the means for generating the l-inch
vehicle into its operational orbit or its intended path. This element includes, for example, the engine, structure,
propellant and fuel, distribution and control of propellant and fuel, starting means, safety devices, and internal
environmental control when grouped as a functional entity. It also includes the design, development,
production, and assembly efforts to provide the propulsion subassembiy as an entity. All effort directly
associated with the remaining level 3 WBS elemems and the integration, assembly, test and checkout of these
elements into the launic vehlc is cacluded.

40.1.1.2 1 This element refers to tht launch vehicle stage which provides initial lift-off propulsion for
the. complete !rnaw-•h vehicle (flyaway) -nd cargo. This clc"cnt includez, for example. isv sructure, propulsion:,
controls, instrumentation, and all other installed subsystem equipment integral to the stage as an entity within
itself. It also includes the design, development, production, and assembly efforts to provide Stage I as an
entity. Strap-on units are excluded. All effort directly associated with the remaining level 3 WBS elements and
the integration, assembly, test and checkout of these elements into the launch vehicle is excluded.

40.1.1.3 Stage II.,.n (& Reuuired). This element refers to the second and subsequent launch vehicle stages (if
applicable) which are used to place a space vehicle into its operational environmeut. This element provides
propulsion following separation of the first stage and subsequent stages (if applicable), and includes the
structure, propulsion, controls, instrumentation, separation subsystems, and all other installed subsystem
equipment integral to the stage as an entity within itself. It also includes the design, development, production,
and assembly efforts to provide each stage as an entity. Strap-on trits are exciuded. All effort directly
associated with the remaining level 3 W ii elenetnts and the integration, assembly, test and checkout of these
elements into t -e launch vehicle is excluded.

40.1.1.4 Stano-On Uuits (As Rcouiredl. In the event strap-on itms are employed, this element refen to the
solid or liquid pfopulsion assemblies that provide additional thrust or propellant to assist the launch vehicle in
placing a spacecraft into its operational orbit. This element refers to a complete set of strap-on units and
includes, for example, the case, nozzle, igniter, tauri, mounting structure, cordage, etc. It also includes the
design, development, production, and assembly efforts to provide the strap-on units as an entity. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the launch vehicle is excluded.
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40.1.1.5 Shroud (Payload Fairing). This elemet refers to the protective covering and equipment which is
mated to the launch vehicle and protects the cargo (i.e., orbit-d tuansler vehaicle or space vehicle,(orbital transfer
vehicle combination) prior to and during the launch vehicle ascent phase. This item includes the structure,
instrumenitation, separation, power, and thzrmal control sut ~stcn's, and integration, assembly, test and
checkout. The stnictmz includ.*-, for example, the shroud structure, mechanisms and hinges. T7he
instninmiation includes hardware and software required to measure the environment and loads being
experienced by the shroud during the ascent phase until shroud separation and deployment. The separation
subsystem includes, for example, the sequeace, ordnance, and other necessary 'necbaniums to ass;=e a
successful shroud sepamraion from the luunch vehicle and capg. The power systm provides the necessary
genersrion, storage and distribution of -lectrical power and signals, hydraulic power, and any other power
required by the shroud. The thermal conti-ol syustn maintains (within allowable luimts) the temperature of the
shroud and/or any mission equipment within it. The thermal control function may be scoomplished either
passively or actively. This includes, for example, thermal paint, insulatiorn, and heatAdeld tiles.

40.1.1.6 Guidance and Control. The guidance and control equipment (bardwarJsoftwarji) refers to the mecans
for generating or receiving gaidance intelligence, conditioning ihe intelligence to produce control rignaLs, and
generating appropriate control force. Controller may interface with the strcture by actuatin moveable acro
surfaces or with the propulsion system to produce control reaction force or may independently produce ivemon
force: for contrul. If the design is such that electronics are packaged into a ai.jgle rack or housing as an
assembly, this rack oi housing will be considered part of the guidance and control system. This element
includes. for exmple, the guidance bftc~igc= system, co~.nputer, sensing elesnsts, etc. All effort directly
associated with the remaining level 3 WBS elements and ,he integration, assembly, test and ctit-ckn of thewe
elements into the launch vehicle is excluded.

40. 1. 1.71 Integration. Asawmbly. Teat dand CQiekgq The integration. assembly, t=a and checkout eolcwait
includes all efforts as identified in Appendix H. Work Breakdown Structure Definitions, Common Elemewte ~(re. page H-2), to provide a complete launch vohicle.

40.1.2 Orbital Transfer Vehicle. The okibital transfer vehicle refers to any transportation system which is
utilized for placing spacecraft :n an operational environment following launch vehicle separationl/deployment.
Orbital transfer ,ehicle includes. for example, 'upper-stages" and orbital maneuvering vehicles. The orbital
transf-er vehicle may be of a single-stage or multiple-stage configuration. This element includes the structure.
propulsion, guidance and control, all othe., installed equipment, and all software integral to the vehicle. It also
includes the design developmetnt, and production of complete units (i.e., the prototype or operationally
configured units which satisfy the requirenmzts of their applicable specification(s), regardless of end use).

40.1.2.1 Prnusion (Single Stpge Only), The propulsion elernent refers to the mumn for generating the orbital
transfer vehicle into its operationil orbit. This element includes, foT example, the engine, structure, propellant
and fuel, distribution and control of propellant and fuel, starting mean, safety devices, and internal
environmental control when grouped as a functional entity. It also includes the design, development,
production, and assembly efforts to pr-ovide the propulsion structure as an entity. All effort directly associated
with the remairiing level 3 WBS elcmazits and the integration, assembly, test and checkout of these eleucits into
the orbital transfer vehicle is excluded.

40.1.2.2 Stme 1 This element refers to the orbital transfer vehicle stage which provides initial propulsion for
the orbital transfer vehicle following separation or tiqlloyment from, the launch vehicle. This includes, for
exrainle, the structure, propulsion, controls, instru'nentation, separation, and all other installed subsystem
equipment integral to the stage as an entity within itself. It also includes tice design, development, production,
and assembly efforts to provide Stage I as an entity. Strap<-n units are excluded. All effort directly associated
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with the remaining level 3 W3S elements aad the integration, assmnbly, test and checkout of tbes elements into
the orbital transfer vehicle is excluded.

40.1.2.3 Stage 11...n (As Reauired). This element refers to the second orbital transfer vehicle stage and
subsequent stages (as required) which are used to place a space vehicle into its opertional environment. This
provides propulsion following separation of the first stage, and includes the structure, propulsion, controls,
nsttameitmon. sparsthon sulwyýt , jad all otlr inslmled sukbyacm equipmet integral o t0e stage as

entity within itself. It also linudes the desiMg develor ment, production, and assemnbly efforts to pmvide each
stage as an entity. Strap.on units are excluded. All eftort directly associated with ?,be remaining level 3 WBS
elements Wnd the integration. assembly, test and checkout of these elements into the orbital transfer vehicle is
excluded.

40.1.2.4 Strat2On Units (As Required). In the event amp-on units are employed, this element refers to the
solid or liquid propulsion assemblies that provide additional thrust or propellant to assist the orbital transfer
vehicle in placing a space vehicle into its opaukional orbit. This element refers to a complue set of amp-on
units and includes, for example, the case, wiozle, igaiter, tanks, mounting structure, cordage, etc. It alo
includes the design, developmem, produrAion, and assembly efforts to provide the strap-on units as an entity.
All effort directly asuciated with the rn.uaining level 3 WBS elements and the integration, asse~mbly, test and
checkout of these elements into the o'bital transfer vehicle is excluded,

40.1.2.5 Guidamew and Control. The guidance ad conutrol equipmet (hardware/software) efers to the meas
for generating or receiving guidance intelligence, conditioning the intelligence to produce control signals, and
generating appropriate control forces. Controllers may interface with the structure by actuating moveable aero
surfae or with the propulsion system to produce control reaction forme or may independently produce reaction
forces for control. If thMe deign is sucs th w d ics are am aged into a single rack or housing as an
ass•mbly, this rack or housing will be considered part of the guidance di control element. This element
includes, for exasnpk, the. guidrae_ innefligene Zym, comput'e, sensing ele ita, c. All effo[-ut didy
aasociated with the remaining level 3 WBS elemntrs and the integration, assembly, test and checkout oi these
elements into the orbital tramfer vehicle is excluded.

40.1.2.6 inreA.ation. Assembly. Togt and Checkout, The integration, assembly, test and checkkout element
includes all efforts as identified in Appendix H, Work Breakdown Structure Dcfinions, Common Elements
(ref. page H-2), to provide a complete orbital transfer vehicle.

40.1.3 Spce Vehicle. The space vehicle elemnM refers to a complete vehicle, or group of vehicles placed into
spwA:e (operational orbit environment). This element includes spacecraft, payload, reentry vehicle and orbit
irijection/dispenser and integration, assembly, test and checkout. It also includes the design, development, and
production of complete units (i.e., the prototype or operationally configured units which satisfy the requirements
of their applicable specification(s), regardless of end use).

40.1.3.1 $•apecraft. The spacecraft element refers to the principal operating space vehicle which serves as a
housing or platform for carrying a payload and other mission-oriented equipments in space. This element
includes, for example, structure, power, attitude determination and control, and other equipments charactersfic
of spaceca-ft. It also includes all design, development, prodmdion, and assembly efforts to provide the
spaccrft as an entity. All effor, directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements inio the space vehicle is excluded.

40.1.3.2 Payload. The payload element refers to that equipment provided for special purposes in addi'.on to
the normal equipment integral to the spacecraft or reentry vehicle. It includes, for example, experimental
equipment placed on board the vehicle, flight crew equipment (space suits, life support, and safety equipmcnt),
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communications, disp•dys and instrumnentation, telemetry equipment and other equipments that am specifically
mission-•,rieatel to coliect daua for funirre planning and projection purposes. All effort directly associated with
the remaining level 3 WBS elements and the integzazion, assembly, test and checkout of these element into the
space vehicle is excluded.

40.1.3.3 Re&ntry Vehicle. The reentry vehicle element refers to the priicipal opentting vehicle specifically
designed to safely reenter the atmosphere in order to land a payload (experimental equipment or crew). This
element includes, for example, navigation and guidance, power supply, command and control, attitude control,
environmnemal control, propulsion, and other equipments homogeneous to the reentry vehicle. It also includes
all design, development, production, and assembly efforts to provide the reeltry vehicle as an entity. tdl effort
diru ly.nasomied with 4he remaiuig level 3 WBS- elmenats a dia iann4, assembly, test and cbhkout of
these elements into the space vehicle is excluded.

40.1.3.4 Orbit Iniector1Dispenser, The orbit injector/dispenser element refers to the function of placing
orbilig objects in the planned orbital path. This element includes, for example, the structure, propulsion,
i.strentaion and stage interface, ieparation subsystem, and other equipment necsary for integration with
other level 3 elements. All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the space vehicle is excluded.

40.1.3.5 Integration. Assembly. Test and Chmckout. The integration, assembly, test and checkout elment
includes ali efforts as identified iL Appetedix H, Work Breakdown Structmue Definitions, Common Elements
(ref. page H-2), to provide a complete space vehicle.

40.1.4 Ground Command. Control. Cotnammicstions %Wd Mision Euinent. The ground command, control,
communications and mission equipment elerent refers to the ground hardware/software equipment used for:.
communicating between control and tracking facilities, monitoring the health and stares of space vehicles,

,rAI commanding the space ve•hicle's hardwar, ad•justinmg the. -wt vehirle's orbit -w _-IYfIod for 3,' v,-;ht.IAe
health or mission purpose. It includes the design, developnt, and production of cmplee units (i.e., the
prototypN or operationally configured units which satisfy the requirements of their applicable specification(s),
regardlecs of end use). Examples of two configurations for the ground command, control, communications and
mission equipment are: the parabolic dish-based antenna system and the phased array-bain antenna system. If
a ground site has multiple antenna configurations, oach will have its own separate command and control
equipment, communications equipment, data processing equipment and ttst equipment.

40.1.4.1 Sensor l...n (.As Reguired). This element includes those hardware and software element/components
which comprise the sensor system. Typical hardware normally includes die antenna, platform/pedestal, radome,
transmission equipment, reception equipment and other sensor subsystems. It also includes the design,
development, production, and assembly efforts to provide each sensor as an entity.

40.1.4.2 Teleretry. .Track] i and Control. The telemetry, tracking and control element refers to the
hardware/software elements that facilitate launch decisions and command and control of the aerospacm vehicle.
This element includes, for m.xample, supplementary means for guidance of those aerospace vehicles not having
completely self-contained guidance and control and meanh to command destruct. It also includes control and
check-out consoles, data displays, and mission records.

40.1.4.3 External Communications. The external conunmiucations element includes, for example, the
hardware/software components that allow the ground station to communicate with any external data link or
source (i.e..telephone (analog) lines, digital data lines, nonsatellite radio receivers). While the terrestrial data
linas may connect to radio of other satellite communications statiors, the external communications subsystem
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ends where thew links physically connect to the secure wnomuwnications, modulaton./demodulation (modein) or
cod-m/decder eqaipment.

40.1.4.4 DaaPoesngEupet The data processing equipment includes the bardware/software
com~ponents that provide the activities and means to condition data generated at the launch site or aboard the
space vehicle. or data received from associated systems to accommodate the needs of commlnand and coutrol or
mission dama processing. This clemrat includes. for example, central processing unit (cotopeer), periheral
equipment, and the softwarc mquired to operate the do&a procus*ig equipmet.

40.1.4.5 Launch EAruipMet. The lautch equipment element refer to the means to launch the acroapace
vehicle fromi smaowmy ,ift. ibis leamit may include steyage facilities mid checckout suttioms for muskhness
verification when these arm integral to the launcher. It may also include sa.fety and protective elements when
these arc not integra to the launch platform or facilities.

40.1.4.6 Auxiliary Eauipmnent. The auxiliary equipment element refers to the gencral purposelmulti-usage
ground equipmant utilized to support the various operationa] capabilities of the command and Launch
equipaients. This element includes, for example, power geeamtors, power distribtuion systems, cauvironnctal
control, cabling, malfunaction detecion, fire prevention, security systems, and other common-Usage items not
applicable to specific elemenits of the ground based equipment.

40.1.5 Flieht Supoort Onerafions and Sericm. The flight support operations and services clemcut refers to the
mate/checkout/launch; mission control; tracking; and command, control and communications (C3); recovery
oper-ations and services; and launch site maivmenance/refurbishment. This tlement supports the launch veh~icle,
orbital transfer vehicle, ankd/or space vehicle during an operational mission.

40.1..1 M &becwWL~p#,This elerafm refer to preflight opeations and services subsequent to
W~O-OW6anu, MidOf vu]C, &Wa dW Rctua launch Of the coUIPieze system and payload. it Inciludesetitort, and
materials to oondniaxT euinent receiving and checkout at launch site, preflight assembly and checkout, prrlpost e
flight data reduction and analysis. and any prelaunich flight control/misuhin control plannnzig.

40.1.5.2 Mission Control. The mission control element includes, :or example, the personnel and material
required to operate individual mission control centers and to perform ground command and control with thre
spaice vehicles. It includes the mission control c~enters such as, Constellation Coimmand Center, the Battle
Management/Command Control Center (BMIC'), the Space Asset Support System Control Center, and the
Space Transportation Control Center. (it excludes the tracking and commnunications centers; these are included
in VM3S element 40.1.5.3.)

40.1.5.3 Tracicine and C3. The tracking and C' element refers to the personnel and cnaterial required to
perform te functions of telemetry, tracking, controlling, and data retrieval for the mission c.ontrol systemns.
These systems may be locaed on the ground or it' space, such as, the Satellite Control Facility- the Remote
Tracking Station; the Tracking, Data, Relay Satellite System; and other ground/space tracking systems. (It
excludes the initial a-equisition of the tracking and C3; acquistion of these systems wre included in WBS eleixmit
40.1.4.)

40.1.5,4 Reoyr Omaons ad ervig The recovery operations and services element refers to all
contractor effort and material necessary to effect recovery of the space vehicle or other mission equipment.
This element includes, for example, the launch site recovery forces, reentzy site recovery forces, logistics
support to recovery forces, logistirs support to the recovery operations, communications, and transportation of
recovered equipment to assigned facilities.
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40.1.5.5 Launch i•eM1nint.=ac efu/Re shm rnt. The launmh site ma tenanc,/refurbishment clement refers. 1o the organization maintenance/mana ement of launch vehicle facilities, mission equipmcmt, and support at tht
iaunch base. This element includes the requirements to clean up and refurbish each launch site after each
launch.

40.1.6 Stgray-e. The storage element refers to those costs of holding poitions of the space system while
awaiting use of the system. These periods of holding are those resulting from c.rAdule changes and/or
technological problems exogenous to the portion of :he spacc system being stored. prepared for storage, or
recovered fiom storage.

40.1.6.1 Pilamnmb and Emratl. The planming and preparation element refiem to all planning nd
preparation costs for the storage of all systems/subsystems associated with the launch vehicle, orbital . ims1er
vehicle, and space vehicle equipment. It includes th- generation of any storage/maintmemae instructions and
documents necessary for the storage and maintenanm of repairable systems/subsystsms.

40.1.6.2 Storae. The storage element refers to the stozage and maintenance cost incurred while the
systemns/subsystems of the launch vehicle, orbital ransfer vehicle, and spPe vehicle equipment are in storage.

40.1.6.3 Transter and Trratiolpg. The transfer and transportation element refers to transfer and storage
costs inmcrred when the systems/subsystems of the launch vehicle, orbital transfer vehicle, and spare vehicle
equip-ment are required to be transferred from one location and stored in another location. This item also
includes costs of relocating systems/subsysiems from one storage area to another storage area when necessitated
by mission requirements.

Definitions for common WBS elements applicaole to the space system and all other defense materiel items are in
Appendix H, Work Breakdown Stricture Definitions, Common Elements (ref. pages H-I through H-10).
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APPENDIX G
WORK BREAKDOWN STRUCTURE AND DEFINITIONS

SURFACE VEHICLE SYSTEMS

10. SCOPE

10.1 This appendix provides the surface vehicle system work breakdown structure. Definitions for the primary
vehicle and secondary vehicle are provided in this appendix. Definitions for common WBS elements applicable
to the surface vehicle and all other defense materiel items are in Appendix H, Work Breakdown Structure
Definitions, Common Elements (ref. pige H-I through H-10). nTs appendix is a mandatory part of the
standard. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS.

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 L The folli'wing is the work breakdown structure for a suiface vehicle.

Level vl 2

Svrface Venicle System

Primary Vehicle
Aml ifull/Frame
IF Suspension/Steerng

Powei Package/Drive Train
Auxiliary Automotive
Turret Assembly
Fire Control
Armament
Body/Cab
Automatic Loading
Automatic/Remote Piloting
Nuclear, Biological, Chemical
special Equipment
Navigation
Communications
Integration, Assembly, Test and Cbeckow

Secondary Vehicle Same as Primary Vehicle

Systems EnginceringlProgram Management
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Level I LdLgvl 3
System Tes' ard Evahanon

Developmbmt Test and Evaluation

OperatorJl Test and Evaluatin
Mock-ups
Test od Ewvaluition Support
Test Faeilives

Training
Equipmt
sern s
Facilities

Data
Tecutical Publications

Engineein Dna
ManagcnwtW Dat
Support Dat
Data Depository

Peculiar Support Equipment
Test and Measurem et EquFpnimt

Support and Handling Equipment

Common Support Equipxrqct
Test aWd Measurelmmt Equipmnt
Supprt ---d Handfingb I".wUIi*f

Operational/Site Activation
System Assembly, Installation and Cbecko•u
on Site

Contractor Technical Support
Site Construction
Site Conversion

Industrial Facilities

Construction/Conversion/Expansion
Equipment Acquisition or Moderiza"on
Maintenaux (Industrial Facilities)

Initial S•wft and Rqeair Parts
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40.0 DEFINITIONS

. 40.1 Surace Vehicle System. The au fac. vehicle system clemcat refr5 to the complcx of equipment. data,
servie and facilities required to develop and produce a vehicle system with the capability to navigate over the
surface. Svrface vehicle category includes vehicles primarily inteded for general purpose applications and
those intended for mating with specializod payloads. This clement includes cargo and logistics vehicles, mobile
work units and combat vehicles. It also includes combat vehices serving as armored weapzn platforms,
racomaiauce vehicles, and amphibians.

40.1.1 PIv yhicle. The primary vehicle element refers to the mobile elemvt of the systeiz embodymg
mas for performing opentional m ,siom. Tbs el•mae incdhuld mcan- of propul-,io and wvczim for
adaptation of mission equipment or acommodations for disposable loads. It also includes the design,
developmnct, and production of complete units (i.e., the prototype or operationally configured tmits which
satisfy the requirements of their applicable specification(s), rcgardless of end use).

40.1.1.1 lJ•..JM, The hull/frame clewent refers to the vehicle's primary load bearing component which
provides the structural integrity to withstand the operational loading stz== gaeett while traversing various
terrain profiles. This element could be a simple wheeled vehicle frame or a mome omplicatod combat vehicle
hull which satisfies not only the structural requirements but also provides armor protection. It includes all
structural subassemblies and appendages which attach directly to the primary structure. This element, for
example, includes towing and lifting fittings, bumpers, hatches and grilles. It also includes provision to
accommodate other subsystems such as mounting for suspension, weapons, naret, truck body, cab, special
equipment loads, etc. All effort directly associated with the remaining level 3 WBS elements aid the
integration, assembly, ter. and checkout of these elements into the primay vehicle is cxdhude,

40.1.1.2 MiThe suspensionisteenng element refers to t)'i !m. for genrating tractive
Sefforts, thmust, lift, and sueeing forces generally at o0 in proximity to the Catth's Sirfk_- and t•eL.p.ig
V vehicle to the imgularties of the surface. This clement includes, for example. wheals, tracks, brakes, and

steering gems for traction and control functions; and rudder thrust devices and trim vanes for amphibians. it
also includes springs, shock absorbers, skirs, and other suspension members. All effort directly assocWid with
the remaining livel 3 WBS elements and the integration, assembly, test and checkout of thes elements into the
primary vehicle is excluded.

40.1.1.3 Power Package/fDrve Train. The power package/drive train clement refers to the means for
generating power and dclivering power in the required quasuties aid driving rates to the driving member. This
element inchldes for example, engine-mounted auxiliaries such as air ducting and manifolds, controls and
insumentation, exhaust systems, and cooling means. It also includes such power transport components as
clutches, transmission, shafting assemblies, torque converters. differentials, final drivers, and power takeoffs. It
may include brakes and steering when these are integral to power transmission rather than in the
suspension/steering elemet. All effort directly zauociated with the rammiing level 3 WBS elemewt and ft
integration, assembly, test and chckout of thes elemests into the primary vehicle is excladed.

40.1.1.4 Auxliary Atomotfive, The auxiliary automotive element refes to the group of subystems
(hardware/software) which provide services to all of tht primary vehicle subsystems, as distinguished from the
special equipment subsystem&, and which outfit the chassis. This element includes, for example, the vehicle
electrical or electronics system, on-board diagnostics/proguotics system, fire extinguisher system and controls,
chassis mounted accessories such as the winch and power take-off, tools and on-vehicle equipment. When
otherwise not provided f6r, it includes crew accommodations. All effort directly associato. with the remaining
ILvel 3 WBS elements and the integration, assembly, test and checkout of these elements into the primary
vehicle is excluded.
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40.1.1.5 TIetA4 .Qk&, The turret assembly element refers to dhe structure and equipmeni install•tions
required to provide the fighting comparnmmct clmencat of combatant vchicles. This element includhs turna armor
and radioogical shielding, turret rings, slip rings, attadimnts and appendages such as ba-tcms and cuapolas, a=d
acoommodations for persounnl, weapons, and command and control, It excludes fire control and stabilization
system. All effort directly associated with the remmaiing level 3 WBS elements and the integration, assembly,
test and checkout of these elements into the primay vehicle is excluded.

40.1.1.6 Fire C.ntro. The fire control element refers to that equipment (hardwaresoftware) insallcd in the
vehicle which provides intelligence necessary for weapons delivery such as lauzzn aid firing. This rlarm t
includes, for example, radas sad other sensors nectssary for search, nwtigtion and/or tracking: comtrs mad
disays; gt. er sor ; range ivdeiv, ,iauputter. compter po"rms, tire and gm= drives, and stabiLmriou
systems. All effort directly associated wrth the remaining level 3 WBS eleiaw and the integration, asembly,
test and checkout of thee elements into the primary vehicle is excluded.

40.1.1.7 Arnaw. The arnmmt element refers to the meam for combatat vehicles to deliver fire on
hostile targets and for logistics and other vehicles to exercise self-defers. This element includes, for em..rTle,
dte main gun, lanchers, and wecoldary ammament. Fire control system are excluded. All effort direcily
associated with the renmiAing level 3 WBS rlemeats and the iategratiou, assembly, test and chockow of thaew
elements into the primary vehicle is excluded.

40.1.1.8 hdy.OLA The body/cab elemet refers to the major componnm to be mated to a chassis to prvkide a
complete vehicle having a defined mission caplility. This element includes accowrin ions for pcrsonnel.
cargo, and such subsystets as need to be piaced in proximity to operato. All effort directly associated with
the remaining level 3 WES elements and the integration, assmubly, test and checkout of these eltrams into the
primary vehicle is excluded.

40.1.1.9 Automatic Loadin. The automatic loading elimnt onsists of that equipummo (hardwar/oftware)
providing the means to select amamnition from a sto.r-ed pO.iti.n i;- thoV• arid ir-ii=ring W Vnn loading
the armament system. This element also includes the means to eject spear came and misfired rotds.
Components include all animunition storage racks, trkmfer/lift mechanisms, ramming and ejecting i wazusi
as well as specialized hydraulic and electrical controls. All effort directiy associated with the wmaining level 3
WBS elements and the integration, &%'x.mbly. iest and checkout of these elements isto the primary vehicle is
excluded.

40.1.1.10 Automatic/Remote Piloting. The automanciremote piloting element refers to that equipment
(hardware/software) installed in the vehicle which is used to plan and control vehicle speed and diiuction either
autonomously or via tele-operation. This includes equipment which senses, processem and displays imagery daia
such as stereo visiov systems, laser scanners, multiple sensor fusion alga:itlims and processors, imne
enhanement algorithms and processors, etc. This also includes equipntezt which performs intelligence analysis
and planning functions sucb as automated route piaone., image understanding algorithms and procesors,
computer aided driving algorithms and processors, =tc. All effort dirmcly'associated with the remiainig level 3
WBS elements and the integration, assembly, test and checkout of these elememts into the primary vehicle is
excluded.

40. 1. 1.11 NucleM Biological. Chetical, The nuclear, biological, chemical clemmit rfems to those
subassemblies or componeatts which provide nuclear, biological, chemical protection and burvivability to the
vehicle crew, either individually or collectively, during a nuclear, biological, chemieal atutak. This mcludis a
positive pressure system; micro-climate cooling; air conditioning and puification system; venti imed face piec,
(mask); nuclear, biological, chemical detection and wsaming devices; decontamination kits; and chemical
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resistant coatings. All effort directly a&sociated with tll' remaining level 3 WBS elements and the integration,
*assembly, test and chockout of these elements into the primary vehicle is excluded.

40. 1. 1.12 _Syeial Eguioient. The special equipment element refers to that special equipment
(hardwarv/software) to be maxed to a chasis or a chassis/body/cab assembly to enable the achievement of a
special mission capability. It includes all items required to convert basic vehicle configurations to special-
purpose configurations. This element includes, for example, blades, booms, winches, robotic arms or
manipulators, zc., to equip wreckers, recovery vehicles, supply vehicles and other field work units. It also
includes the furnishings and equipment for command, shop, medical and other special-purpose vehicles. All
effort directly associated with the remaining level 3 WBS elements and the integration, assembly, test and
checkout of these elements into the primary vehicle is excluded.

40.1.1.13 Navigation. The navigation elemet refers to thai equipmnct (hardware/software) installed in the
vehicle which permits the crew to detzrninc vehicle location and to plot the course of the vehicle. It includes
navigation systems such as dead reckoning, inertial, and global pe-itiosng systems, Landmark recognition
algorithms and processors are also included. All effort directly associatd with the remaining level 3 WBS
elements and the integration, assembly, test and checkout of thes elements into the primary vehicle is excluded.

40.1.1.14 Communications. The communications element refers to that equipment (hardware/software) which
provides the means within the system for commanding, controling, and ransmirtihg information to vehicle
crews and other peasornel exterior to operating vehicles. This element includes radio frequency equipment,
microwave and fiber optic communication links, networking equipment for multiple vehicle control, and
intercom and external phone systems. It also includes the means for supplementary communication such as
visual signaling devices. It may include navigation system and data displays when thes are not integral with
the equipemet of crew stations of the turret assembly or the driver's wtomotive display of a cab. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the primary vehicle is excluded.

40.1.1.15 lnteeration. Assembly. Test and Checkout. The integration, assembly, test and checkout element
inclides all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements
(ref. page H-2), to provide a complete surface vehicle.

40.1.2 Secondary Vehicle. The secondary vehicle element refers to those vehicles required to supplement,
expand, or otherwise contribute to the capabilities of primary vehicles to provide the ' -'.icle system with the
required operational characteristics. Secondary vehicles are not necessarily self-conra.,ied operational units
capable of operating outside the system. This element includes, for example, cargo and tank traines of truck-
trailers systems, carriers and tanker units of articulated L-ain-type systems, and transporters as employed in
systems when the primary vehicle had limited roadability. It also includes the design, development, and
production of complete units (i.e., the prototype or operationally configured units which satisfy the requirements
of their applicable specification(s), regardless of end use). The work breakdown structure and definitions for
secondary vehicle will be the same as specified for the primary vehicle.

Definitions for common WELS elements applicable to the surface vehicle and all other defense materiel items are
in Appendix H. Work Breakdown Structure Definitions, Common Elements (ref. pages H-I through H-10).
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APPENDIX H
WORK BREAKDOWN STMUCTURE DEFINITIONS

COMMON ELEMENTS

10. SCOPE

10.1 This appendix provides the work breakdown stnure and definitions for common WBS elemns
applicable to all types of systems. This appendix is a mandatory part of the standard. The information
contained herein is intended for compliance.

20. APPLUCAHLE DOCUMENTS

20.1 Gover=ment 220mMn•.

20.1.1 Specifications. Standads, KW Hanbooks. The following specifications, stamlards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the ismi of these
documents are those listed in the issue of the Department of Defense Index of Specifications (DODISS) and
supplement thereto, cited in the solicitation.

STANDARDS

MIL-STD-499 Engineering Management

M ,L-STD-1388-1 Logistic Support Analysis

Mi,-STD-1464 Army Nomenclature System

MIL-STD-1661 Mark and Mod Nomenclatum System

MIL-STD-1812 Type Designation, Assignment and Method for Obtaining

(Unless otherwise indicated, copies of federal aud milir,-y specifications, standards, and haudbooks are available
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)

20.1.2 Other Goverment Documents. Drawings, and Publications. The following other Government
documents, drawings, and publications form a part of this document to the extent specified herein. Unless
otherwise specified, the issues are those cited in the solicitation.

DOD 5010.12-L Acquisition Management Systems and Data Requirements Control List (AMSDL)

(Copies of DOD 5010.12-L arc available from the Standardization Docutowts Order Desk, 700 Robbins
Avenue, Building #4, Section D, Philadelphia, PA 19111-5094.

20,2 Non-Govenment Publications. This section is not applicable to this standard.
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30. DEFINITIONS

"30.1 lnteIration. &lv. Test and QMeko-ut. In those nstanc in which an integration, assembly, test and
checkout element -s used (Appendices A through G), it will include all effort of tecbrncal and functional
activities associated with the design, development, and production of mating surface•, stmtures, equipment,
parts, materials, and software required to assemble the level 3 epuipment (hardwamr/softwarc) -elements into a
level 2 mission equipment (hardware/software) as a whole and not directly part of any other indiviot.2l level 3
element. Integration, assembly, test and checkout includes all effort associates with the following:

a. The development of engineering layouts, determination of overall design rhawce.i•tics, and
determination of requiremnts of design review

b. The set up, conduct and review of testing assembled components o: subsystems prior to installatio13

c. The detailed production design, producibility engineeriwg pinnning (PEP), and manufacturing
process capability, including the proc*s design development and demonstration cffort to achieve
compatibility with engieeing requiremmmts and the ability to produce economically and consist
quality

d. Inspection Activities related to receiving, factory and vendor irison

e. Design maintenance effort

f. Quality planning and control

g. Tooling (initial production facilities, factory support equipment) incl.ding its planning, design and
fabrication

h. Administrative engineering

i. The joining or mating and final assembly of level 3 equipment elements to form a complete prime
missioa equipment when the effort is performed at the manufacturing facility

j. Integration of software (including the loading and verification of firmware)

k. The conduct of production acceptance testing

Integration, assembly, test and checkout excludes all systems engin=eringprograw management and
system test and evaluation which are associated with the overall system.

When an integration, assembly, test and checkout element is utilized at lower levels of the contract
work breakdown saucture, it will be summarized into the next higher level equipment (hardware/software) work
breakdown structure elcincnt and should never be summarizad directly into a level 3 integration, assembly, test
and checkout element.

30.2 Systems ETgireeringTProaram Mlwanamn . T systems engineering/program manageimnt elemax is
defined as the systems engineering and technical control as well as 1te busiress management of particmlar
systems aDd programs. This element encompasses the overall planning, directing, and controlling of the
definition, development, and production of a system or program, including functions of logistics engineering and
integrated logistics support (ILS) management, e.g.. maintenance support, facilities, personnel, training, testing,
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and activation of a system. Systems .engineetring/prograzn managemnat effort that, can be Mawxitedl specifically
with the equipment (hmtiwzre/software) tkarent is excluded. Syms eugwrn/rgsAmngmn. ~elements to be reported and their levels will be specified by the requiring activity, BWnples of systems
enagineering/program manaement elements and their definitons are provided as follovis:

a. S1=FM1~pU W systes cgngmelring element is defived so the sechinicul and
management efforts of directing and cevtnUMu t totally integralted aighwineirg Ajfort of a syste or props as
described in MUL-gD.499. This elemnt encompmsm the systes coitweipz6 clffi so defmnefti' syacte and
the integrated planning and control of the technical programl efforts of desigra engineering, specialty eztghxwing,
production enginLeering, and inregraro sest planning. This element incIwu& but is not limited to: the systuns
enginerering effort to tiasufoinnu openskms1 need -or 1 -n 1s of dafirvemey into a descriptiont of system
requirements and a preferred system configuration; and the technical rnianning anrd control effort for planning,
monitoring. vmesuring, evaluating, diracting and replanning the managemet of fth technical program. It
specifically excludes the actal design engineering and the proxduct~ aigiuwnmg directy relate to the WBS
eluernt with which it is associated. ExupIes of systi asgircwing eCfFOMt iz~iude:

1) System definition, overall system desiP~A design integrity analysis, system opiiimicrAtos,
systemicost effectiveness analysis, andi intra-system and irner-systern compatibility assumce, etc.:-m
integration and balancing of reliability, maintainability, producibility, safety, human health, envit . -etal
protection, and survivability; sectuity requirements, cinflguration mnanagemen and configuration control, quality
assurance program, value engineering, preparation rf equipment anW compooent perfornnmc specifications.
design of test and demnistration plans; determination of software development or software test
facility/environment requiremnrts;

2) PrePuatio of the S'yWSts E~gnwing Mmagmgett -Plan fSEMP), apseitleaon aft,
program risk analysis, system planning, drision control proces, technical joerforlwomc inMeiWt,= technical

Ask reviews, subcontractor and vendor reviev's, work authorization, and tachnial documentatnion c-ontrol;

1W3) Reliability engin'.eing defined as the engineering process and series of task required to
examine the probability of a device )r system performiing its mission adequately for the period of time intended
under the operating conditions expeted to be encountered;

4) Maintainebility engineering defined r~ the engineering process and series of tasks required
to measure the ability of an i'.emn or system to be retained in or restored to a specified condition o( readiness,
-kill levels, etc., using prevzribed procedures and resources at specific levels of maintenance and repair;

5) Human factor engineering defined as the engineering process and the series of tasks
required to define, as ýi comprehensive technical and enginering effort, the integration of doctrine, manpower
and personnel integration, materiel development, operational effectiveness, human characteristics, skill
capabilities, training, manning implication, and other related elements into a comiprehensive effoit; and,

6) Loglstics Supiport Amltyuis (ISA) element defie by MIL1 STD-138&.l as the selective
application of scientific and loggistic engineering tasks, efforts and analysis ulertaken during the -acquisition
process, as part of the system engineerig and d~ign effort, to asaist in comuplying with vzqoraubility au&0
otL~r ELS objectives; it indhsdes. but is not limited to, the generic tasks required for support element
determi'~arin and the analysis required to idemtify and verify its adequacy.

All programs, where applicable, include: value engineering, configuration ma-nagcmet, human
far~tors, maintainability, reliability, survivability/vulnerability, system safety, environmenal protection,
F~wtcardization, systems analysis, logistics support analysis, etc.
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For ships this includes the Extended Ship Work Breakdown Structure (ESWBS) Configuration
Management (811), Human Factors (892), Standardization (893), Value Engineertig (894), and Reliability and
Maintainability (895) elements.

b. Prosmrrn Managemcot. The program management element is defined as the business and
adminisative planning, organizing, directing, coordinating, controlling, and approval actions designated to
accomplish overall program objectives which are not ssociated with 9pecific hardware el=m=nts and are not
included in systems engineering. Examples of these acwtities are:

1) Cost, schedule, performance measurement management, warranty administration, contract
management, dam management, vendor liaison, subcontract management, mtc.

2) ILS element mnnaget defined as the logistics tasks maxiagenm effort and technical
control, and the busiem managewvt .i the elements of IL. The iogistic maagaemnt function eacompqses
the Integrated Support Plan (ISP), ULS Mormenme Team (ILSMT) participation, ILS evaluadin and
supportability assurance requiied to produce an affordable and supportable defense materiel syrtem. This
element includes the planning and management of all the functions of logistics and logistic support analysis,
e.g., maintenance support planning; support facilities planning; other ULS requirements determination; mupport
equipment, supply support; Packaging, Handling, Storage, and Transportation (PHST); provisioning
requirements determination aad planning; training system requirements determination; computer resource
determination; organizational, intermediate, and depot maintenance dewtemination mman3ement; and data
management.

For ships this includes the Extended Ship Work Breakdown Structur. (ESWBS) Project Management
(897); Data Management (896): ILS Engineerirg, Maintenance (851); ILS Engineering, Support and Test
Equipment (852); and ILS Engineering, Supply Support (853) tdements.

30.3 System Test and Evaluation. The system test and evaluation element rmfes to the use of prototype,
production, or specifically fabricated hardware/sDftware to obtain or validate engineering data on the
performance of the system during the developmetit phase (normally funded from RDT&E) of the program. This
el-ment includes the detailed planning, conduct, support, data reduction and rqxio (e.xcluding the Conuact
Data Requirements List (CDRL) data) from such testing, and all hardware/software items which are consumed
or planned to be consumed in the conduct of such testing. It also includes all effort associated with the design
and production of models, specimens, fixtures, and instrumetation in support of the system level test program.
NOTE: Test articles which are complete units (i.e., functionally configured as required by specifications) are
excluded from this work breakdown structure element. All formal and informal testing up through the
subsystem level which can be associated with the hardware/software eiement are excluded. Acceptance testing
is also excluded. These excluded efforts are to be included with the appropriate hardware or software elements.

30.3.1 Developnent Test ard Evaluation. The development test and evaluation element refers to that test and
evaluation conducted to: (a) demonstrate that the engineering design and development process is complete; (b)
demonstrae that the design risks have been minimizd; (c) demonstrate that the system will raet specifications;
(d) estimate the system's military utility when introduced; (e) deemine whether the eaginecring design is
supportable (practical, maintaizable, safe, etc..) for operatiocal use; (f) provide test data with which to examine
and evaluate trade-offs against specification requirements, life cycle cost, and schedvle; and (g) perform the
logistics testing efforts to evaluate the achievement of supportability goals, the adequacy of the support package
for the system, (e.g., deliverable maintenance tools, test equipment, technical publimations, maintenance
instructions, and personnel skills aud training rtquirumets, etc.). Development test and evaluation includes all
contractor in-house effort and is planned, conducted and monitored by the developing agency of the DoD
Component.
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All programs, where icabie, include models, tests and associated sulatbons such as wind tunnel,
static, drop, and fatigue; integration ground tests; test bed aircraft and ussocia support; qualification wo md
evaluation (QT&E), development flight test, tcwt instrumentation, environmental tests, ballistics, radiological,
range and accu:racy demonstrations, test facility onpetions, test equipment (including its gapport equipment),
chase and taldated pacer aaft and sqpport thereto, and lozpstics tesw4.

For aift-aft, incblde avionics intuagation ten crm= d of The folkmivi: (a) tmot bm /Iasixtosy,
including design, acquisition, and in.kalluion of basic coma;po v and test equipments which will provide an
ability to simulate in the laboratory the operational amvirommet of the avionics sys••n/sub"yt; (b) sir
vehicle equipment, consisting of the avionics mad/or other air vehicle subtystom modules Mich are required by
the benchflab or flying test bed in order to provide a compatible airfrme awioe syten!suboe 1r
evaluation purposes, (c) flying test bed, including requirements analysis, dcsign of modifications, loa or
purdhe of test bed aixczaft, modification of aircraft. installation of aviouics equipmw and instrumentiou, and
checkout of an eisting aisaft used assentially as a flying avii laboratoy; (d) zvimics cet program,
c amiadng of the effort required to develop test plns/proooImu, odu Onuts. ad analyze hardware d
software tea results to verify the avionics equipments' operational capability and comipaibility as an imegrated
air vehicle subsystem; and (e) software, referring to the effort required to design, code, do-bug, and document
software programs necenary to diu=€t the avionics integration test.

For engines, include engine military qualification tests and engine preliminary flight rating tests.

For ships, include model basin, hydrostatic, fatigu, shock, special sea tests and trials, eft., including
the Extended Ship Work Breakdown Structure (BSWBS) Trials Agenda Preparation, Dat Collectm & Analysis
(842); Dock and Sea Trials (9823); and Hull Vibration Survey (9825) elements.

30.3.2 Oernionl T, and Evaluation. The operational ted and evaluation ctemet refm to that test ande ion 5•lu UvA x dctid by agencies omer mhn the developing command to assess the prospotave system's military
utltoperational effectivasess, operudnioa suktability, logistcs, supportability (including compatibility, inter-

operability, reliability, maintainability, logistic requirements, etc.), cmst of ownership, and need for my
modifications. Initial operational test and evaluation conducted during the development of a weapon system will
be included in this dr-t. This element encompasses ach tests as system de.i--sation flight tests. sea
trials, mobility demonstrations, on-orbit tests, spin demonstration, stability tests, qualification operational test
and evalurion (QOT&E), etc., and support thereto, required to prove the operational capability of the
deliverable sysem. It includes contractor support (e.g., technical assistance, maintenance, labor, material, etc.)
comu ed durimg this phas of testing. It also includes performing the logistc testing efforts to evaluate the
achievemet of supportability goals and the adequacy of the support for tie systema (e6g., deliverable
maitenance tools, test equipment, technical pablicatiors. maintenance instructions, personnel skills and training
requiremenuts, and software support facility/environment elements).

30.3.3 Mock-uns. The mock-ups element refers to the design engineering and production of ryA&n or
subsystem mock-ups which have special contractual or engineering significance, or which are not required solely
for the cmdwt of one of the above elemeam of testing.

30.3.4 leg The test. and evaluation support element refes to all support elements
necessary to operate and maintain synems and subsystens during ust and evaluation which are not comun•s d
during the testing phase and are not allocawed to a specific phase of testing. This element includes, for example,
reparable spares, repaur of reparables, repair parts, warehousing ad distribution of spares and repair pans, test
and support equipmenxut, test bed vehicles, drones, surveillance aircraft tracking vessels, contractor technical
support, etc. Operational and maintenance personnel, consumables, special fixtures, special instrumentation,
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etc., which are utilized and/or consumed in a single element of tesring and which should therefore be included
under that element of testing are excluded.

30.3.5 T c it The test facilities element refers to those speciau test facilities required for performance
of the various developmental tests necssary to prove the design and reliability of the bystern or subsytc=
This eleamtit incluedes, for example, test tmak test fixtures, propulsion test fixtures, white rooms, test chambers,
etc. The brick and mortar-tyrp facilities idetified as industrial facilities amc excluded.

30.4 Tz•jg. The trining element is defined as the deliverable traini services, devict wessories, aids,
equipment, and parts used to facilitate instruction through which persomnel will acquire sufficmt concepts,
skills, mad "iuta to operate and mamtam the syuem with maximum efficiency. This element includes all
effort associated with the deign, denelopnnent, and productic of deliverable training equipment as well as the
exection of training services. This lement and its mibelemems exclude the overall pinning, management, and
tsk analysis ftweon ihrent in the WBS elemet Syste ms Engai g/Program Management.

30.4.1 . The equipment lcemet is defined asths distinctive deliverable end items of aining
equip�ar, amigned by either a contractor or military service, required to mee specific training objectives.
This elemmt includes: operational trainers, maintenance trainers and other items much as cutaways, mock- ups,
and models.

30.4.2 S The services element is defined as the deliverable services, accessories, and aids necessary to
accomplish the objectives of training. This elemP t inchlde%., for example, training course maeteials;
contractor-conducted training including ia-plant aid s-vice training; and the materials =d c-rriculnm required
to design, execute and produce a contactor developed training program. It also includes the material, courses,
and associated documentation (primarily the computer software, courmes and training aids). This element
excludes the deliverable training data assocated with the WrS element Support Data.

30.4.3 Faciliti The facilities element refers to the special construction necessary to accomplish training
objectives. It also includes the modification or rehabilitation of existing facilities used to accomplisli training
ohjectives. The installed equipment used for the purpose of acquainting the trainee with the system or
establishing trainee proficiency is excluded. The brick and mortar-type facHlities identified as industrial facwities
are also excluded.

"1.5 Dam. The data element refers to all deliver•_lc data ,,quiied to be listed on a Contract Data
?quirenia• List, DD Form 1423. The data requirements will be selected from the Acquisition Managemen
.tems and Data Requirements Control List (DoD 5010.12-L). This element includes only such effort that can

be reduced or will not be incurred if the data item is eliminated. If the data are government peculiar, include
the efforts for acquiring, witing, assembling, reproducing, packaging and shipping. It also includes the effort
for ': forming into government format with reproduction and shipment if data are identical to that used by the
contractor, but in a difieremt format.

30.5.1 Teghnical Publications. The technical publications element is defined as, technical data which provides
instructions for the installation, operation, maintenance, training, and support of a system or equipment which is
formatted into a tchnical matural. A technical mamna normally includes operation and mainteance
instructions, parts lists or parts breakdown, and related technical information or procedures exclusive of
administrative procedures. This data may be presented in any form (regpxdless of the form or method of
recording). Technical orders that meet the criteria of this definition may also be classified as technical manuals.
This element includes the data item descriptions set forth in categories selected from the DoD 5010.12-L.
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For ships include Exteuded Ship Work Breakdown Structre (ESWBS) ILS Engineering. Technical

1Manuals and Other Data (856) element.

3e.5.2 f " e engineering data element ias defined as recorded information (regarless of the
form or mcthod of reconding) of a scienific or emdmcal nature (including conwuter software docnumeation).
Engineering data does not include computer software or finx.cia, administraive, cost or picang, or
management data or other information incidental to contrwi adrininivration.

a. Engineerig data is required to define and documena an e.•ineering design or product conliguraion
(sufficient to allow duplication of the original items) and is usxd to support production, engineering and logistics
activites. This icomwt includes, for c.amrpi, all final plans, procedums, iqorts, and docunmemaion
pertaining to systems, subsysems, computer and computer resource program, component ngieering,
operational testing, human facatnr, teliability, availability, and ma'aility, and othe engineering analysis,
etc.

b. A technical data package (raprcurcmamt package) inludes all cagicaniag drawimp, associated
lists, grooms descriptions, and other documents which define the physical geometry. material oomposititn,
performa= procedures,.

"This element excludes the LSAR and support data delivered under 30.5.4 of this section.

For ships include Extended Ship Work Brftkdown S• ructure (ESWBS) Design Support, Ship's Selected
Records (8302); Design Support, Services, Reproduction (8303), and IIS Engineering, Enginerig Drawings
and Specifications (855) elemenLi.

30.5.3 M a.gMtP The man.gemet data element is defixed as those data items neoesay for
configuration management, cost, schedule, contractual data manasement, program mosat, etc., required

by the gV-**C"C, in awj.wrdafi-cd with funciional cmegores seieced from the DO)ISS and DoD 5010.12-L.
This element includes contractor cost reports, cost performmnce reports, contractor fund status reports,
schedules, milestones, networks. integrated support plans, etc.

For ships include Extended Ship Work Breakdown Structure (ESWBS) Contract Data Requirements

(988) element.

30.5.4 Suppou Data. The support data elenint defined as those data items designed to doctument the

support planning in accordance with functional cae.gories selected from DoD 5010.12-L. This element
includes, for example, LSA documentation and LSA record maintenance and delivery, supply, gee-"al
maintenance plans and reports, training data, transportation, handling, packaging information, facilities data.
data to support the provisioning process and all other support data, and software supportability planning and
software support transition planning doctuncs.

30.5.5 Vr DmosigM The data depository demnm is defined as a facility designated to am t as custodin in
establishing and maintaining a mas- cngincrien specification and drawing dqpository servic for governmeat
approved documents that are the property of the U.S. Government. This element represents a distinct entity of
its own and includes all effort of drafting, clerical, filing, etc., required to provide the service. As custodian
for the government, the contractor is authorized by approved change orders to maintain these master documents
at the latest approved revision level. When documentation is called for on a given item of daa retained in the
depository, the charges (if charged as direct) will be to the appropriate data element. All similar effort for the
contractor's internal specification and drawing control system, in support of its engineering and production
activities, is excluded.
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30.6 Peculiar SuMon Enipnment. The peculiar support equipmt element is defined io include the design,
development, and production of those deliverable items and associated software required to support and maintain
the system or portiors of the system while not directly engaged in the performance of its mission, and which
have atpplication peculiar to a given dekims materel itm. This cdeaem inludes, for example, vehic.a,
cupct tools. ctc., used to furl, =vi tr•ansa, ho•u repai, overaul 2sw~mhl dimaemblo u1W,
inpect, or otherwise maintain the mission equipint. It also icludes any production of duplicate r modified

factory test or tooling equipment deliveted to the govmument for use in maintaining the system (factory test and
ooling equipmnt initially used by the contractor in the production process but subsequently delivered to the

governuent will be included a•u int of the item produced). It also iacludes any additiona equiptmt or
software that will be required to maintain or modify the software portions of the system. This elemnent and its
subelements specifically exclude the overall planning, management and task analysis functions inherent in the
work breakdown structure element tem engieering/programn management, and the common wipport
equipment presently in the DoD inventory or conmacmially. common within the indutry which is bought by the
using command and not by the acquiring command.

30.6.1 Tes nd Meajrt-Edui t, The test and measurement equipment element is defined as peculiar
or unique resting and measturment equipment which allows an operator or maintenance function to e-alvate
operational conditions of a system or equipmo-u by performing specific diagnostics, screening or quality
assurance effort at an organizational, intermediate, or depot level of equipment support. It includes teat
measurement and diagnostic equipment, precision measuring euipment, automatic test equipmet. an•tul test
equipment, automatic test systems, test prgram sets, appropriate interconect devices, automated load modules,
tap(s), and rtlated softwam, firmware and support hardware (power supply equipment, etc.) used at all levels of
maintenance. It includes packages which cmable a line or shop replaceable unit, printed circuit boards, or
similar items to be diagnosed using Automatic test equipment.

30.6.2 Sutmott and Handling Eguivaien-. The support and handling equipment element is defined as the
deliverable tools and handling equcipent used for support of the mission "yt,-n. !t t,-cJIly inchs.-d -grond
support equipment, vehicular support equipment, powered support equipment, nonpowaered support equipment,
munitions material handling equipment, materiel handling equipment, and software support equipment
(hardware/software).

30.7 Common SupWort Err'ipment. The common support equipment element refers to those iteni required to
support and maint.:in the system or portions of the system while not directly engaged in the performance of its
mission, and which are presently in the DoD inventory for support of other systems. This element includes all
efforts required to assure the availability of this equipment for support of the particular defense materiel item.
It also includes the acquisition of additional quantities of this equ'pment if caused by the introduction of the
defense materiel item into operational service.

30.7.1 Test and Measuent Eauinment. The test and measurement equipment element is defined as common
testing and measurement equipment whicb allows an operator or maintenance function to evaluate opemationpl
cornditiomi of a system or equipment by performing specific diagnostics, screening or quality assurance effort at
an orgaiional, intermediate, or depot level of oquipm sport. It includes test meamanz and
diagnostic equipment, precision measuring equipment, automatic test equipment. manuai test equipment,
automatic cet systems, test program setsm, appropriate interconnect devices, automated load modules, tap(s), and
related software, firmware and suppon hardware (power supply equipment, etc.) used at all levels of
maintenance. It includes packages which enable a line or shop replaceable unit, printed circuit boards, or
similar items to be diagnosed using aitomatic test equipment.

30.7.2 Support and Handling Eauiwment. The support and handling equipment element is defined as the
deliverable tools and handling equipment used for support of the mission system. It typically includes ground
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support equipment, vehicular support equipment, powered support equipment. nonpowered support equipment,.munitions material handling equipment, materiel handling equipment, and software support equipment

(hardware/soflwarte).

30.8 Ovcrational/Sitr Activation. The operational/site activation element refers to the real estt, construction,
conversion, utilities, and equipment to provide all facilities required to house, service, and laiuinc prime mission
equipment at the organizational and intermediate level. This element includes conversion of site, ship, or
vehicle; system assembly, checkout, and installation (of mission and support equipment) into site facility or ship

to achieve operational status. It also includes contractor support in relation to operational/site activation.

30.8.1 System Assembly, Installation. and Checkout on Site. The system assembly, installation, and checkout

on site element refers to the materials and services involved in the assembly of mission equipment at the site.

This element includes, for example, installation of mission and support equipment in the operations or support

facilities and the complete system checkout or ,hakedown to insure achievementt of operational Stan. Where

appropriate, specify by site, ship or vehicle.

30.8.2 Contractor Technical S3Mn, The contractor technical support element refers to all materials and
se,-vices provided by the contractor related to activation. This element includes repair of reparables, standby
services, final turnover, etc.

30.8.3 Site Construction. The site consu.uction element refers to the real estate, site planning/preparation,
construction, and other special-purpose facilities necessary to achieve system operational status. This element
also includes the construction of utilities, roads, and interconnecting cabling.

30.8.4 Site!Slipfoei¢! Conversion. The site/ship/vehicle conversion element refers to all materials and
services required to provide for the conversion of existing sites, ships, or vehicles to accommodate the mission

AL equipment and selected support equipment dire.tly related_ to the spre.ific 'ystem. Thi"s elen,=t:ijCludes

operations, support, and other special purpose (e.g., launch) facilities conversion necessary to achieve system
cpr'ational status. Where appropriate, specify by site, ship, or vehicle.

30.9 Industrial Facilities. The industrial facilities element refers to the costruction, conversion, or expansion
of industrial facilities for production, inventory, and contractor depot maintenance required when that service is

"for the specific system. This element includes, for example, equipment acquisition or modernization, where

applicable, and maintenance of these facilities or equipment. This element also includes industrial facilities for
hazardous waste management to satisfy environmental standards.

30.9.1 Constru.cti2n•ConversionlExpansion. The construction/conversion/expansici element refers to the real
estate and preparation of system peculiar industrial facilities for production, inventory, depot maintenince, and

other related activities.

30.9.2 Eguipment Accuisition or Modernizatiot.. The equipment acquisition or modernization elemnmt refers to
production equipment acquisition, modernization, or transferal of equipment for the particular system. (Pertains
to government owned and leased equipment under facilities contract.)

30.9.3 Maintenance (Induwtrial Facilities). The maintenance (industrial facilities) element refcas to the
maintenance, preservation, and repair of industrial facilities and equipment.

30.10 Initial Spare and R'pair Parts. Initial spares and repair pans element is defined as the deliverable spare
components, assemblies and subassemblies used for initial replacement purposes in the materiel system
equipment end item. This element oncludes the repairable spares and repair pans requited as initial stockage to
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support mnd maintin newly fielded systems or subsystems daring the wiiial pbha of e•mcio, im.lhdlft pipeline
and wsr resav quantitics, at all tvcvl of vmaintvma cc d sppor TI& clement cWLudeS 4evelopment emi e
spares and spares provided specifically for use during installation, assembly aad checkout on site. The lower
level WBS breakouts should be by subsystem.
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APPENDIX I
USER GUIDE

10. SCOPE

10. 1 This appendix pre ets a Ucer Giuide for prepar~ig, understanding and preventing a work. breakdown
structure (WBS). The guide discusses the roquireme~nt for a work breakdown structure, pr~ovides a general
understanding for developing a program work breakdown stnicture, shows how to develop and imrplomn a
cowt=c workc breakdown sftucture, and pr~e=t examples of wink bsaukdown stuetium for vlu
applications. 'Me primary objective of this guide is to achieve a consistent application of the work breakdown
structure. Thins appendix is not a mswlaLary part of the standard. The infbrmatio contained heroin its intended
for guidance only.

10.2 The foundation for the . -xp' rcmnnt and de-cko~mmm' of thu. work breakcdown structure is described in
DoDD 5000.1, DoDI 5M0.2, aA' Do!) 50002-M. These docamancts identify responsibilities in the ampuisition
process from the Office of the Soencrtary of LUefenSe Wo tLi DODt COL4lg0Cn field activities. The requirerment to
prepare a work breakdown srumeture is gentralI, dicusnd in tWe conta' of planning and monitoring a defimme
materiel system program.

10. 3 This guide is directed primarily at M~e preppan.vn of a work breakdott, srruct ire for a defense materiel
item. Tlha includes all defense m~ateriel htems (or majo: modifications) (R) eetwblisht:4 .7. an integral program
element of the Future Years Defimse Program (FYDI'); or (b) otherwise designate by Lte.T)oD Componet or
the Under Secretary of !Xfense (Acquisition).

Awmý 10.. ! e i -I- --- ' uvi c with any wý rn. breakdown structure a.'V. '-rL- LL S~y ph

during the acquisitoio prxss. incl'iding concept ex-ploratumx%1vi defiinition, danonswaztiCn1 Ad aiio,

are drceatboth contractors and DoD Components (Government activities) in the development of w,,rk
brtakdown structures for the acquisition of Jefensc materiel items.

210. APPLICABLE DOCUMENTS

20.1 GovenMent Doc-uments.

20.1.1 Specifcations. Standards, and Handbooks. TMe fjlIlowing specifications, standards, and bandbooks
form a part .of this doctiutzt to the cxmut specified herein. Unless otherwise specifiedI, the issues of these
documents are those listed in the issue of the Department of L-fense Index of Specifications (DODISS) and
supplement thercto, cited in the solicitation.

STANDARDS

MIL-STD-196 Joint Electronics Type Designa~ion System

DOD-STD-2 167 Defense System Software Devekptrnmt



Ml.SI-81

(Unless otherwisc indicated, copies of federl and military specifications, stanw.sds, and handbooks arc available
from the Standardizaton -,ocurncnth Order Desk, 700 Robbins Avenue, Bulddig #4, Section D, Philadelphia,
PA 19111-509S.)

20.1.2 0 Gom wtDoments.DrawinoM bl The following other Government
docuweLt, drawings, and publicaion form a parn of Ihi docuxncnt to the xtewt specified hb'ci. Unless
othedwise specified, th;k isaws &.c tes cited in the aolicinadi.

PAMPHLETS

Controctor Cost Dam. Reporting (CCDR)

NAVMAT P-5241 Navy Materiel Coinwl Pamphlt
AMC-P 715-8 Army Materiel Comnad Panle'
AFLCP 80D-15 Ar Force LAgaw Commad PuMblete
AFSCP 8W0-15 Air Fomve Systs C;ovad Paraphlet

Cost/Schedule Control System Criteria Joint Implementation Guide

NAVSO P3627 Assistant Secretary of the Navy (S&L) Parophlet
AFSCP 173-5 Air Force Systems Command Pamphle•
AFCCP 173-5 Air Force Communications Command Pamplet
AFLCP 173-5 Air Force Logistics Command Pai"Wmet
AMC-P 715-5 Army Materiel Commad rwapW
DLAH 8400.2 Defense Logistics Agency Haadboonk
DCAA P7641.47 Defense Contrac Audit Agency Pamphlet

(The above pa,,p-o mbben identif 2-W-- doc......iuzw .. C.umor C= Daw Mupor.tg (CCDR) Syrtm W
(Stock Number 0518LPI003001), and Cost/Schedule Control Syi•ext Criteria Joint Implen".iatian Ouide
(Stock Number 0518LP1002010). These two documents can be ordered by stock number from 'he
Standardization Documents Ordcr Desk, 700 Robbins Avenue, Building #4. Section D, Phfiladcphi. PA 19111-
5094.)

20.2 NoiNg!-overment PublNiMions. This section is not applicable to this standard.

30. DEFINTONS

30.1 Proram Work Brkjdown Stru:ure. A program work breakdown structure is defwiee as the work
br-akdown stiucture that covers the acquisition of a specific defen, materiel item and is related to contractusl
effort. A program work breakdc,*% structure kwnes all applicable clemmts consisting of at least td. first
three levels of the work brekdown stomtm sed w by the DoD Component (porm n Wuagu) Iod/or
contractor(s). A program work breakdown stnictwr has uniform element ta'aminology, definition, rad
placement in the family atee srmturc.

Le 1 Level I is the entire defense materiel item; for example, an ancrath sysem such as a helicopter,
bomber, tanWn aircraft, fighter aircraft or rmonnaissance aircraft. Level I is usually di•rly identified in
the DoD programming/budget system either as an integral program element or as a prcjct or subprogram
within an aggregated program element.
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Level 2 Level 2 elements are major elements of the defense m- riel item; for example, air vehicle
whiah includes all hardware and softwar elements, aggregations of system level smvices (e.g., system test and
evaluation, and systems eagining/program management) and data.

Level 3: Level 3 elements are eleumms subordinate to level 2 major elements; for example, propulsion.
fire control, navigation guidance, amamnt, or type of service (e.g., developme test and evaluation,
contractor technical support, training services), or types of data (e.g., technical publications). Lower levels
follow the same process.

30.2 Conract Work Breakdown Strucmr. A contract work breakdown eauctur, is defined as the complete
work bmakdowu a-uctare for a aomtm. kJ.Aimude11 the DoD approved work breakdon nsuumi fm,
purposes mad it disretionary exteaom to the lower levels by the contrator, in accordance with this Andtar,
and the contac work stateuet. It icldmes all the elemw for the products (hardware, s.ftwure, data, or
servic) which are the responsibility of the contractor.

40. BACKGROUND

40.1 Purtow When the dmcision is made to develop and acquire a new or updated system, several factors ae
considered when planning or monitoring efforts. One of these factors is determining the work breakdown
strucr're to use for die system. A work breakdown structure is a product-oriented family tree, composed of
hartiware, software. services, data and facilities, which iesults from systems engineering efforts during the
development and production of a defense materiel item, and which completely defines the program. A work
breakdown structure displays and defines the product(s) to be developed or produced and relates the elemets of
work to he accomplished to each other and to the end product. Therefore, the work breakdown strucstui plays
a significant role in planuing and assigning n an and tewbnical responsibilities and in zionitoring and
controlling the progress and status of engineering efforts, resource allocations, cost estimates, expenditures, andScost and technical performa .c.

40.2 Work fnm n Structure Atplictions. The work breakdown stuctu provides a framework for
specifying the objectives of the program by first defining the program in terms of hicrrchkaly related product-
oriented elements and the work processes required for their completion. Eacb element of the work breakdown
structure provides logical summary points for assessing technical accomplishments and for measuring the cost
and schedule perfornunce accomplishd in attaining the specified tachnitAl objectives.

For each work breakdown structre element, the detailed objectives are defined as well as the specific work
tasks assigned to e.- - contractor organization element and the resources, materials, and processes required to
attain the objeatives. As resources ae employed and work progresses on the task, current technical, schedule,
cost, and estimate at coimpletion data are reported. The data may then be summarized to provide suessive
levels of management with the appropriate report on planned, actual, and current projected status of the
elements for which they arm responsible. Management will thus be better able to maintain visibility of status
and to apply efforts to assure desired performance.

40.2.1 TochnicAl Management. The work breakdown structure provides a framework for defining the technical
objectives of the program. Together with the contract statement of work, the work breakdown structure aids in
establishing an indentured data listing (specification tree), defining configuration items, and planning support
tasks.

40.2.1.1 Contract Statement of Work. The statement of work (SOW) is the document which describes in clear
understandable terms what products are to be delivered or services to be performed by the contractor.
Preparation of an effective SOW requires an understanding of the products and services that are needed to
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satisfy a particular rcquirement. A SOW prepared in explicit terms will facilitate effective conutor evaluation
after contract award. The SOW becomes the standard for mna g conraoor perforanc. Therefre, the
SOW must clearly define the work to be performed. In preparing the SOW for a system acquisition, the use of
a standardized work breakdown structure as a template for constructing the SOW will help streamline the
process. Use of the work breakdown structure will also provide the framework and facilitate a logical
arrangement of the SOW elements, provide a convenient dweli to esmire all accessary elem ts of the
program are midressed. and direct the contractor to mud specific conriuct reporting =X&d.

40.2.1.2 hendtWd Data Listin. An indentued data liatng (specification trm), developed by system
engineering, structumr the performance parameters fbr the system or systems being developed. It subdivides
,he.-sytem(s) into kAts ooumasm 4amenns ad ,dmtifim t4e perfonnove objeetivm of the y•em(s) and fts ele-
nme . The performance haracteristics are explicitly identified and quantified. Completed, the indemnred data
listing represents a hierarchy of performance rquirements for each component clement of the system for which
design responsibility is assigned. Because specffications may not be written for each product on the work
breakdown structure, the indentured data listing may aot atch the work breakdown sM ttre compketely.

40.2.1.3 Con•ituration Mana ement. Configuration mmoagemmt is the process of managing the technical
configuration of items being developed whose requirements must be specified and controlled (ref. MI.STD-
973). In establishing the nrquiremont for configuration management on a program, the DoD Component aceds
to designate which contract deliverables are subject to configuration mananemnt controls. A contract
deliverable designaed for configuration management is called a Configuration Iten. For softwar, this item is
called a computer software configuration item (CSCI). Configuration management involves defining the
baseline configuration for the configuration items, controlling the changes to that baseline, and accounting for all
approved chasges. The framework for designating the configuration items on a program is the work beakdown
strctmn whiah needs so be ex• ••de u•ielytocklydefi aU cinmts subje o configmu on
managsneoL

40.2.2 Financial Manaeement. The work breakdown structure assists managemex in measuring cost and
schedule performnsce. By breaking the Iotal product into successively smaller entities, management can ensum
that all required products are identified in terms of cost and schedule performance goals. The planning of work
by work breakdown structure elements serves as the basis for estimating and scheduling resoux requirement.]s.
"The assigmnent of performance budgets to schhdu!ed segments of contract work and identified to responsible
organ-ization units produces a tme phaed plan agalint which actual perfomance can be compared and
appropriate corrective action taken when deviations from plan are ideatified. This integrated approach to work
planning also simplifies the identification of poteutial cost and schedule impacts of proposed technical changes.

40.2.2.1 Cogram Budtfing. Funds management involves periodic comparison of actual costs with time
phased budgets, analysis of performance variancs, and follow-up corrective action, as required. When work
breakdown structure product elements and the supporting work arm scheduled, a sclid base for time phased
budgets is made. Assignment of planned resource cost estimates to scheduled activities (tasks) and
summarization by work breakdown structure clement by time period results i= a time phased program/covtract
budget, which become•s the performance measurement baseline.

40.2.2.2 Cost Estimatit., Use of the work breakdown structure for cost estimating facilitates program and
contract management. The work bmrakdown structure aids the DoD program office to plan, coordinate, coutrol,
and cetimate the various program activities that DoD and the contractors are conducting. It provides a common
framework for tracking the estimated and actual costs during the performance of each contract. The data from
the various program contracts support the DoD program manager in evaluating contractor performance,
preparing budgets, and preparing program life-cycle costs. e.g., as programs move through the various phases
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of the acquisition process (conceptual design, development, and production) the actual experience to date and the
O estimates for the remanming phases provide the basis for reasses1smet Of the total program costs.

40.2.2.3 Data Bases. Cost information collected by work breakdown structure clement can be used for pricing
and negotiating contracts and contract changes, and for follow-on procurement. DoD is accumulating a growing
cost data base of similar work breakdown structure elemems from different programs. Such historical cost data
can be used to develop learning curves and for regression analysis and other technique to estimate the cost
requirements for like elements of new programs. Actual cost data collected by DoD o each program can be
compared to the original estimates to identify trends and to establish the validity of es r•ting tcchnues.
Contractors will similarly benefit from such data bases. Since contractors tend to provide similar products on
similar programs, the cost history accumulated on their programs can assist thbm in estimating and bidding
future contracts and budgeting new work.

40.3 Relationship to Other Contrat Reo'ireMets. The work breakdown atruxure is the basis for
cotmmmication throughout the acquisition process. It provides the ommom link unifying the planning,
scheduling, cost estimating, budtgeting, contracting, configuration management, and performanoe reporting
disciplines. The structumre atd definitions contained in this standard will be the basis for structures used for
contracts requiring compliance with the Cost/Schedule Control Systems Criteria (C!SCSC), and reports placed
on contract such as Contractoi Cost Data Reporting (CCDR), Cost Performance Reports (CPR), Contact Funds
Status Reports (CFSR), and Cost/Schedule Status Reports (CISSR). This capability permits the contractor to
evaluate progress in terms of contract performance. Consult the referenced documents for program applicability
and specific requirements per paragraph 20.1.2 in this appendix.

50. DETAILED REQUIREMENTS

50.1 Smon. Work is effort performed by people to transform or crea-e p-•od.ucts to solve identified prob-lems
O in order to verifiably meet specified objectives. Just as the organizational structure hierarchically smtctures the

people who perform work, so the work breakdown sumctumre hierarchically suctures the products to be
produced on which the people work. Examples of these products include equipment (hardware/software), data,
services and facilities for such systems as missile systems, helicopter systems, automated software systems, etc.

Work breakdown structure elements depict products in a marmer in which technical accomplishment can be
incrementally verified and measured and provide the conceptual framework for integrated planning and control
of the work. For example, program management benefits all hardware, software, and data products in
inde~erminable proportion. From a management control perspective, such work is essentially indirect to the
hardware, software, and data products, but direct to the contract or program. As a result, when program
management is separately identified within the framework of the work breakdown structure, the work performed
can be verified and measured. It is for these reasons that the work breakoown structure is a valuable tool.

50.2 1Puros. The development of any work breakdown structure is intended to achieve a clear understanding
and statement of the technical objectives and the cad item(s) (or end pnrouct(s)) of the work to be performed.
The process of identifying these objectives assists in structuring the product elements during the work
breakdown structure development. Objectives derived from the overall program objective are identified in such
a way that products support economically and technically identifiable subsysems of the program objectives.
This process may be repeated until the component level is reached. In this manner, subsystems support a total
system capability.

In order to use the work breakdown structure as a framework for structuring the technical objectives of a
program, in addition to its use as a management tool for cost and schedule control, it is important that the work
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breakdown structure be product oriented. Its elements shoald represent identifiable work products whether they
be equipmet (hardware/software), data or relatable service products. Because any work breakdown structure is
a product structure, not an organization striucure, complett definition of the effort encompasses the work ,o be
performed by all participants.

50.3 Acauisition Proes.s The work breakdown structure is developed during the acquisition proos of a
defense materiel item, Govenment and industry view this prouess from different perspectives, but the Utjimat'.
objective is consistent. Figure 1-1 provides an overview of the work breakdown stumctu development process.
The DoD acquisition process is where this standard is utilized. Figures 1-2 and 1-3 depict the over,.la process
from both the DoD and industry perspective and ho% the WBS flow relates to this process.

50.4 PP=gg it Prof.. Work Breakdown Struture. The DoD program manage" is resporm'ble for
developing and tnaintaining the program work breakdown structure. The DoD program mnaiager will structure
a program work breakdown structure for a defense materiel item prior to program initiatioin by Belecting
appropriate elements from one or more of the work breakdown structure(s) set forth it appendices A through G.
The restlt will initially map the program work breakdown structure. Although the rpendices ,altc to specific
categories of defense materiel items, any item from any appmadi may be used wbich is applicable to the
program, as long as the integrity of the level of placement is maintained.

50.4.1. Develon Pro&,=m Work Breakdown Structure. The program work breakdown structure should be
developed early in the conceptual stages of the program mnd be based ivitially on the work breakdown structurw
identified in appendices A through G. The program work breakdown structure emolves during concepu design
from an iterative analysis of the program objective, functional design criteria, program scope, technical
performance requirements, proposed methods of )rformancc, ircludiug acquisition strategy, as well as
drawings, process flow charts, and other teclnical doumientaion. It is important the documentation describe
the DoD plan to build, integrate, and field the system. Tin: Cost Analysis Requiements Dwatiner (CARD)
will be the recording document for this program plan,. Ultimately, the program work breakdown structure must
be approved through the CCDR plan process. Through this process, the levels of reporting aria ciements for
appropriate RFP selection ar determined.

50.4.2 Propram Work Breakdown Structure Element Selection Reauirem U. The program work breakdown
structure elements must be selected by tL. DoD Component and be structured in such a way that products and
services may be readily summarized jij.o the program work breakdown structure. The program work
breakdown structure and contrrct wirk breakdown structure extensions will be used as a framework for
technical and management activiies. "le DoD Component will employ the program work breakdown structur
and its contract work breakdown structure extensions as a coordinating medium in planning for further symems
engineering, resource alloc~aion, cost estimates, conitract actions, and work execution. The reporting of
progress, performance, fad engineering evaluations, as well as financial data, will be bpsed on the progm
work breakdown stru'cure. Figure 1-4 provides at, example of a top level program work breakdown structure.

50.4.3 Levels .if Proarm Work Breakdown Structure. The program work breakdown structure contais •t
top three lev4ls expanded to identify elements with a significant degree of technical or cost risk. When program
work bry-Akdown structure levels are stipulated to an excessively low level of a program, the contractor's rormal
me•rhd of operation may be hampered, or excessive reporting requirements may result. The SOW and CDRLs
arc the place to clearly communicate all program requirements. Figure 1-5 provides an expanded program work
treakdown structure which incorporazes elements necessary for contract visibility and control. This program
WBS is based on Appendix A and uses those WBS elements applicable to the system.

50.4.4 Considerations in Constructing a WBS The following should be kept in mind when constructing a
work breakdown structure:
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a. Many ementnzs of a program are not product. A signal procemr, for example, is clearly a
product, as amre mock-ups, and Computer Software Configumton Items (CSCls). Design cagmeei•ng,%
requirements analysis, test engineering labor, aluminum, and direct cot, eca., arm not products. Design
engineering, test engineering, and requiremens analysis am all eniern functional efforts; aluminum is a

a! resource; and direct onst is an accounthng clasificaion. As such, none uf these elements are
appropriate as work breakdown structure elements (ref. Chapter 4 of Contractor Cost Data Reporting (CCDR)
System for functional category definition).

b. Program phases (e.g., design, developmneat, production), and types of funds (e.g., Research,
Development, Test and Evaluation) are inappropriate elements of a work breakdown strucaure,

c. Rework, retesting and refurbishing should be treated as work on the appropriate work breakdown
structure element affected, not as separate elements of a work breakdown structure.

d. Nonrecurring and recumng classifications are not work breakdown strucatre elements. The
reporting requim= ts of Contractor Cost Data Reporting (CCDR) will .cgrega•e each work breakdown
structure element into iLs nonrecurring and recurring parts (ref. Chapter 4 of Contractor Cost Data Reporting
(CCDR) System).

e. Cost saving efforts such as total quality management initiatives, could cost, warranty, etc., ame not
work breakdown structure elements. These efforts should be included in the cost of the item they affect and not
captured separately.

f. The organizational structure of the program office or the contractor should not be the basis for
development of h work breakdowu strucrtur. The work breakdown stmucme should always retain its product
orientation.

g. Costs for meetings, travel, computer support, etc., arc to be included with the work breakdown 0
structure elements for which they are associated. They are not to be treated as separate work breakdown
structure elements.

h. The use of generic terms in a work breakdown structure is improper. The system(s) name and/or
nomenclature is required. The wolk breakdown structure elements should be clearly named to indicate the
character of the product to avoid semantic confusion. For example, if the Level I system is Fire Control, then
the Level 2 item (prime mission product) is Fire Control Radar. The name or nomenclature for the electronic
subsystem should be developed using MIL-STD-196. when appropriate. Figure 1-6 provides a reference on how
to use MIL-STD-196 to identify the nomenclature for elntronic systems.

i. Tooling (e.g., special test equipment, and factory support equipment such as: assembly tools, dies
jigs, fixtures, master forms, handling equipment, etc.) should be included in the cost of the equipment being
produced. It is a functional cost (ref. CCDR System, Chapter 4) not a work breakdown structure element. If
the tooling cannot be assigned to an identified subsystem or component, it should be included in the cost of
integration, assembly, tast, and checkout, Any additional quantities produced for equipment support or
maintenance in the field should be included and reported under Peculiar Support Equipment. This same
philosophy applies to software. For example, when a software development facility/environmeat is created to
support the development of software, the effort associated with this element is considered part of the CSCI it
supports; or if more than one CSCi is involved, it should be included in integration, assembly, test and
checkout.
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j. Software that is being developed to reside on specific equipaient must be identified as a subsct of
that equipmnc, t.

k. The definition of integration, assembly, test, and checkout is on page H-2. This definition should
be read carefully before the work breakdown structure is developed. Note tha. integration, assembly, test, and
checkout includes production acceptance testing (including first article test) of R&D and production units, but
excludes all system engineering/program ina-agemet, and system test and evaluation which are associated with
the overall system. Each appendix identifies integration, assembly, test and checkout sepetely with the
exception of the aircraft system appendix (Appendix A). For aircraft systems, the integration, assembly, test,
and checkout is a subeleent of (and included in) the airframe wou, breakdown structure -. hnt to be
consistent with -the historical d.:sa -.e,: that are maintained on airframe.

1. This standard does not identify Level 3 elements fox the system e.gincering/program management
work breakdown structure element. This allows the government and contractor flexibility to identify efforts that
are important to the specific program. The definition given provides typical syrt3ru enrgineering/program1
management efforts.

m. System test and evaluation always separately identifies those tests perfoimned in the development of
a systean (i.e., development test and evaluation), and those tests performed by the operational user (i.e.,
operational test and evaluation).

Figure 1-7 provides an example of both a correct and an incorrect work breakdown structure.

50.4.5 Software in the Work Breakdown Structure. Ibis standard recognizes the importance of software within
the DoD envirounent. Software is identified in each appendix. In addition, Appendix B. ElectroftciAutomated
Software Systems. describes software in more detail. The software definitions are consistent with policies and
practices discused in DoD-STD-2167.,

50.4.5.1 Cont"c with Hardware/Software. Software that is being developed to reside on specific equipment
must be identified as a subset of that equipment. Multi-function software will be identified as a subset of the
equipment work breakdown structure element which either includes the software in the element specification or
exercises the most critical performance constraint. Figure 1-8 provides an example of bow software should be
addressed as part of a specific equipment. In cases where the application of this rule results in a conflict in the
selection of the proper element, the specification relationship will take precedence, For example, an aircraft's
electronic equipment typically has software included in each of the subsystem elements. Software that resides
and interfaces with more than one equipment, i.e., applications software, and overall system software which
facilitates the operation and maintenance of the computer systems and associated programs (e.g., operating
systems. compilers, and utilities) will be called out at the appropriate work breakdown level with the program
(ref. ANSi/IEEE Std 610.12 for definitions of applications and system software).

It is incorrect to summarize all software on a program or contract in a work breakdown structure (ref. Figure
1-7). By separating these elemnents froin the hardware they support, performance measurement and management
control over each equipment is difficult to mainLin since the true cost of each equipment is not readily
available. Rather than a separate sunna&,r:zation, softvare should be idatificd with the hardware it supports.
(When needed, contractor management systems can use an identifier for each software eleme-it to produce
internal sutmmaries for software management purposes.)

50.4.5.2 Software-Only Contracts. Separately conrrated or stand alone software will irnclude the software,
data, services, facilities xequired to develop and produce a software product for a command and control system,
radar system, information system, etc. Where software is considered stand alone (i.e., does not reside or
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support a specific equipment, a pure software upgrade, etc.), the DoD Component will use tht same viork
breakdown structure format as identified in Appendix B, ElectronicAutomated Software Systems, adjusted io
reflect the appropriate levels of the work breakdown structure. Figure 1-9 provides an example of - work
breakdown structure for stand alone software.

50.4.6 WBS Dictionary. When developing a program work breakdown satuctire, the DoD Componm- will
also develop a WBS Dictionary (ref. page 14, para. 5.4.1.1). The program work bnmakdown staucturc
dictionary lists and defines the work breakdown stcmture elemeats. Although iiinially prepared for the program
work breakdown structure by the DoD Component, it is expanded by the contractors as they develop and extend
their contract work breakdown structure. The WBS Dictionary should be based on the generic definitions in
this standard, made to be program specific to define the products being acquired.

The dictionamy lists elements to show their hierarchical relationship to each other and describes ea.h work
breakdown strucatre element and the resomu s and processes required to produce it; it also provides a link to
the detailed technical definition documents. The work breakdown utre dictionmy should be revised to
reflect changes and should be maintained in a current status throughout the life of the program.

50.4.7 Prozram Work Breakdown Structure Approval. Final approval of the program work breakdown
structure is achieved through approval of the CCDR plan process. Changes may bt required dur wo program
restructuring or changes with the way the contractor uill meet the technical requirements Changes are
approved following the CCDR Plan procedures in DoD regulations.

50.5 P .catr _ a ContractWork Breakdown Structure. The individual work breakdown structure elemmits will
be sglected from the program work breakdown structure by the DoD Component for inclusiom in a Request for
Proposal (RFP). This will be accomplishod by stlecting the Vqpmpriate program work breakdown structure
elements for the prGducts that will be required by each contract. Conftrts for WVBS elements that arn at Leve'

AW& 3 or below in the Program Work -re1akdo.wn Strucuree will be mavd to Level 2 fmnl all oilier applicable Level
2 Common WBS elements will be included. The result is the conm-act work breakdown structure. Figure 1-10
depicts the development and relationship of the Program Work Breakdown Structure with the Contract Work
Breakdown Structure. Each RFP includes the contract work breakdown structure, and the initial WBS
Dictionary prepared by the DoD Component, The RFP should instruct potential conE'actors to extend the
selected contract work breakdown structure elements to define the complete contract scope.

50.5.1 RFP Sollcitation Requirements. The contract line items, configuration items, contract work statement
tasks, contract specifications, and contractor responses will be relatable to the work breakdown structure to
enhance its effectiveness in satisfying the objectives of the particular acquisition. It is important to develop the
program work breakdown structure and the CCDR plan with the devrlopment of the SOW so as to form
consistency in document stnrur.. When aggregated with the program work breakdown structure, the extmdýd
contract work breakdown structure will form a complete work breakdown structure of the program for use
throughout the acquisition cycl;.

50.5.2 Extend Contract Work Breakdowi Structure. The Coaor extends the contract work breakdown
structure in the RFP and submits the complete contract work breakdown structure with its proposal, The
proposal submitted should be based on the work breakdown structure in the RFP. Contractrs may suggest
changes to the RFP contract work breakdown structure elements when a change is needed to meet an essential
requirement of the RFP or to euhance the effectiveness of the contract work breakdown stricture in satisfying
program objectives. The contractor should extend the contract work breakdown structure to the appropriate
level which satisfies the critical visibility requirements and does not overburuen the contractor management
system.
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50.6 Implementation of Contract Work Breakdown Structure. After contractors are selected, contract WBSs
are negotiated as part of contract negotiations. The proposed contract work breakdown structure included in the
successful proposal serves as the basis for negotiating an approved contract work breakdown struaure. The
contractor may have proposed alternate approaches to better accomplish the contract objectives. The
alternatives, if accepted by the DoD Component, may impact the proposed program work breakdown structure.
Revisions will be required to the program work breakdown structure and the coutract work breakdown structure
to reflect these changes. After adjustments and contract negotiations, the elements selected for the contract will
become the basis for contractor extension during the contracted effort. All extensions must sum to the contract
work breakdown structure reporting level in the contract,

50.6.1 Conra=ct Work Breakdown Structure Ap2zroval and Contract Award. Following approval of the
negotiated contract, including the contract work breakdown structure, the contract is awarded. The contract
identifies the requirement for providing the WBS Dictionary through the contract data requirements list
(CDRL). While strong efforts should be placed on early and accurate work breakdown struAure planning, work
breakdown smucture revisions may result from expansion or conractiun of progratracontract scope and the
trivement of a program through its various stages. Normally, changes to the work breakdown structure should
not be made after contracts ame awarded and work is underway unless major rescoping of the program occurs,
Users of this guide should understand that the sequence shown in preceding paragraphs may be iterative as the
program evolves, contracts are awarded, and the work effort progresses through major program phases.
Whenever the work breakdown structure is revised, the ability to crosswalk and track back to the previous work
breakdown structure must be maintained.

50.6.2 Implementation with Subcontactors. Contractors may require the use of the work breakdown structure
by subcontractors to permit fitifilment of contractual requirements and provide adequate control of the
subcontract, Such subcontractors, whosw work accounts for a major segment of the subcontracted portion of the
prime contract, will be delineated in contracrts at the time of awaxd. It will be the primi or associate
contractor's responsibility to incorporate into the contract with the Pffected subcontractors the work breakdown
structure requirements. Figure 1-11 provides an example of a prime work breakdown structure and its
relationship to a subcontract work breakdown structure.

50.6.3 Maintain Contract Work Breakdown Structure. The contractor maintains the contract work breakdown
structure, including change tracability. Only DoD Component approved changes may be incorporated in
accordance with the contract terms. The contract will indicate the levels of contract work breakdown structure
at which costs will be reported to the government. Traceability of cost accumulations will be required to those
extended contract work breakdown structure levels which are used by the contractor for Lost control purposes.
In the extended contract work breakd.,wn structure, consideration will be given to the specific contractual,
technical, and managerial requirements of the defense materiel item. The contractor has complete flexibility in
extending the contract work breakdown structure below the reporting requirement to reflect bow work is to be
accomplished, assuming lower elements to be meaningful product or managcmenm-oriented lower indentures of a
higher-level element.

50.7 Relationshib, with Contractor Management System. As the end product is -ubdivided into smaller
subproducts at lower work breakdown structure levels, the work effort required by each element can be
identified to functional organization units. At some point within the work breakdown structure, the contractor
will assign management responsibility for technical, schedule, and cost performance. The cost management
system will provide the necessary visibility of the lower levels of the work breakdown structure as it intcifaces
with the organization. At the juncture of the work breakdown structure eletnent and organization unit, cost
accounts are usually established and picrformarce is planned, measured, recorded and controlled. To do so, the
technical requirements for the work% and work product must b. specified, the work scheduled, budgeted, and
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performed, and product attainment of specified technical requirements verified. The responsible manager is
called a cost account manalg..

50.7.1 C.ntractor Orannizaonal Structure. People performing work are organized to facilitate effective
management. Whether the organization is designed along program, function, natural work teams or Mt&i
lines, the organizational struure reflects the way the people who will accomplish the work have been
organized. To assin specific work tasks, the organizational structure mas be linked effectively with the work
breakdown strncture. This linkage can occr at any level of the work breakdown smcu==. Figure 1-12 depicts
the linkage between the work breakdown structure and the contractor's organizational structure.

50.7.2 ProceM-Orimted Breakdown Stag@#% One way to auess contractor pernimaz is tbrough the
review of selected picess or subprocess data. When contractors are structured using Integrated Product Teams
(IPT&) this data is often needed to guide and evaluate manufacturing and other process improvement initiatives.
Both development and production activities have data which can be gadered to determine pmcessisubprocess
i u . F igure -13 and 1-14 provide some exampka of development and produtio amivities and dicir
procesm. Figure 1-15 depicts the linkage between the work breakdown structure and the proces&-oriented
breakdowmn within the contractor's cost management system. Visability to specific processes can be attained
through job coding (.FAB) without extending the work breakdown stucture to extremely low levels.

50.7.3 Cost Account Level. To provide the responsible (cost account) manager with the technical, schedule,
and cost information needed to manage the organization's work on the work breakdown structure element for
which the manager is responsible, the management control system must be keyed to the same work breakdown
stuturre lemnt and organization unit. The appropriate work breakdown structure level at which a cost
aum t is established is primarily a function of the magnitude of the program and the type of product. The
responsibie orgaization Jevel is a functio of the management span of control ad upper amnagezamt's desirm
to de.eate technical, schedule, and cot responsibility for producoatr/ct work breakdown structmr elements
to lower management levels. In identifying cost account, the conactor mist be allowed to sthiMish
oMrgnational responsibilities at meaningful and appropria levels, otherwise the contractor's existing
management control systems and responsibility assignments may be affected adversely. For example, wben
software is a major component of cost and DoD wants it identified separately, care must be taken to not
unnecessarily complicate the contractor work breakdown structure and contractor management system. To meet
these needs, special reporting requirements are specified in the SOW. In this example, Figure 1-16 shows how
the cost management system with job coding (.SW_) and the work breakdown structure can provide needed
detail and visibility without extending the work breakdown structure to extremely low levels.

Virtually all aspects of the contractor's management control system, including technical definition, budgets,
estimates, schedules, work assignments, accounting, progress assessment, problem identification, and corrective
actions, come together at the cost account. Performance visibility is directly relatable to the level and content of
the cost acconmt. NAVSO F3627, AFSCP 173-5, AFCCP 173-5, AFLCP 173-5, AMC-P 715-5, DLAN
8400.2. and DCAA P7641.47 contains a detailed explanation of the cost account and related performance
measurement concepts.
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