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1. Thig Mil tary Standard is approved for use by all Departments
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document should be &ddressed to: Commander, Hq ESD/ALET, Hanscom
AFB, MA 01731 by using the self-addressed Standarcization Document
lmprovement Proposal (DD Form 1426) appearing at the end of this
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' FOREWORD
, This standard has been designed <o take
L technological

advantage of current
advancement and management procedures :n conducting
reviews and audits.
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MIL-STD-1521B

SECTION L
SCOPE

1.1 Purpose., This standard prescribes the requirements f{or the
conduct ©f Technical Reviews and Audits on Systems, Equipments,
and Computer Software,

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

System RegJuirements Review (SRR)
System Design Review (SDR)

Softvare Specification Review (SSR)
Preliminary Design Review (PDR)
Critical Design Review (ZDR)

Test Readiness Review (TRR)
Functional Configuration Audit (FCA)
Shysical Configuration Audit (PCA)
Parmal Qualification Review (FQR)
Production Readiness Review {PRR)

NOTE: A typical engineering and test flow relative to prograin
activities is illustrated in Figure 1.

1.3 Application. Technical Reviews -and Xudits defined herein
shal. be conducted in accordance with this standard to the extent
specified in the contract clauses, Statement of Work (SOW), and
the (mntract Dsta Reguirements List. Guidance in applying this
standard is provided in Appendix J. The contracting agency shall
tailor this standard to require only wha: {5 needed for each
indiv:idual 2cquisition.

1/2
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.
.-’“‘ SECTION 2
REFERENCED DOCUMENTS .
G <.1 Reference documenis are not included in this document. The
. Statement of Work shall be referenced for agplicable documents.
{Copies of specifications, standards, dravings, and
publications required Dpy contractors in connection with P
specific procureaent functions should be aobtained from the
contracting agency cr as directed by the contracting
off{icer). .
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SECTION 3
DEFINITIONSG

TECHNICAL REVIEZWS AND AURITS

3.1 System Reguirements Review (SRR). The objective of this
review 1s to ascertain the acequacy ol the contractor's efforts in
defining syustem raquirements. It wviil be conducted wvhen a

significant porticn of the system functional requirements has been
established,

3.2 System Design Review (SDE). This reviev shall be conducted to
evaluates th* optimization, correlation, completeness, and risks
associated with the allocated technical regquirements. Also
included {s & summary reviev of the system engineering process
which produced the allocated technical requirements and of the
enginueering planning for the next phase of effort. Basic
manufacturing considerations will be reviewed and planning for
production engineering in subsequent 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 i1dentified.

3.3 Softvare Specification Review (SSR). A reviev of the
finalTzed Compater Software Configurstion [tem (CSCI) requirements
and operational concept. The SSR is conducted vhen CSCI!
reguirements have been .suffliciently defined to evaluate the
contractor’'s responsiveness to and interpretation of the system,
segment, Or prime item level requiremernts. A successful SSR is
predicated unon the contracting agency’'s determinaticn that the
Softvare Regquirements Specification, Interface Requirements
Specification(s), and Operational Concept Documant form a
satisfacrory basis for proceeding into preliminary software
desian,

3.4 Preliminary Design Reviaw (PDR). This review shall be
conducted fov each contiguration item or aggregate of
configuration items to (1) evaluate the progress, technical
adequacy, and risk resoclution (on a technical, cost, and schecdule
basis) of the selected design approacn, (2) determine its
compatibility with  performance and enginheering speciglity
requirements of the Hardware Configuration Item (HWCI) development
specification, (2) .evajuste the degree of definition and assess
the technical risk assnciatzed with the selected manufacturing
methods/processes, and {3) establish the existence and
competibility of the physical and functional interfaces amcng the
configuration item and oiher items of equipment, facilities,
computer software, and personnel. For C5CIs, this review will

focus on: (1) the evaluation of the progress, consistency, and
technical adequacy of the se:ected top-level Jdesign and test
approach, (2) compatability between software requivements and

prelininary design, and (3} on the preliminary version of the

5
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operation and support gdocuments.,

3.5 Critical Desicn Review {CDR), This review shall be conducted
for "each cenfiguration item when detail design is essentially
complete., The purpose of this review will be to . (1) determine
that the detail design of the configuration item under review
satisfieg the periormance and engineering specialiy reGuirements
of the HWCI development specifications, (2) establish the detail
design compatibility among the configuratior item and other items
of equipment, facilities, computer softrware and parsonnel, (3)
assess configuration item risk are&s (on a technical, cost, and
schedule basis), (4) assess the results of the producibility
analyses cnnducted on system hardware, and (5) review the
preliminary hardware product specifications, Ffor CS8Cls, this
reviev will focus on the determingtion of the acceprsbility of the
detailed design, performance, snd test characteristics of the
design solution, and on the adequacy of the operation and support
docuaents.,

3.6 Test Readiress Review (TRR). A review conducted for each CSCI
to determine whether the soltware test procedures are complete and
to assure tha: the contractor is prepared for formal CSCI testing.
Suftware tes: procedures are evaluated for complisnce with
sofeware test plans and descriptions, and for adequacy in
accomplirhing test requirements. At TRR, the contraciing ageﬁeyo

also rev.ews the results of informal software testing and any
updates (o the operation and support documents. A successful TRR
is prediczted on the contracting sgency's determination that the
software test procedures ané informal test results form a
satisfactory basis for proceeding into formal CSC! tssting.

3.7 Funcrianal Configuretion Audit (FCA). A formal audit to
validate that the development of & conliguration item has been
completed satisfactorily and that the configuraticon item has
achieved the performance and functional characteristics specified
in the functional or ellocated configuration identification. in
addition, the completed operation and suppert documents shall be
reviewed.

3.8 Physical Confiyuration Audit (PCA). A technical examination
of a designated configuration item to verify thet the
zonfiguration item "As Built" conforms o the techaical
documentaticn which defines the configuration item.

3.9 Formal Qualification Review (FOR)., The test, inspectinn, or
analytical process by which a group of configuration icems
comprising the <cystem are verified to have net specific
contracting agency contractual performance requirements
(speciiications or eguivalent). This reviev does not apply to
hardware or scftware requirements verified at FCA for the
individual configuration item,
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3.10 Production Readiness Review (PRR). This review is intended
to determine the status of “completion of the specific actions
which must be satisfactorily accomplished przor to executing &
production go-ahead decision. Tae review is accomplxshed in an
incremental tfashion during the Full-Scale Development phase,
usually two initial reviews and one [inal review t0 assess the
risk in exercising the production go-ahead decision. In its
earlier stages the PRR concerns itself with gross level
manufacturing concerns such as the need for identifying high
risk/lov yield manufacturing processes or materials or the
requirement for manufacturing development effor: to satisfy design
requirements. The reviews become more refined as the design
matures, dealing with such concerns as ‘production planning,
racilitics- ailocation, incorporation of producibility-oriented
changes, icentification and fabrication of tools/test equipment,

long lead item zcquisition etc. Timing of the incremental PRRs is
a function of program posture and is not specifically locked in to
other reviews.

OTHER DEFINITIONS

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

3.12 Nev titles are being phased in for the levels of maintenance,
They are (with their formar terms): on Equipment
(Qrganizational), Off Equipment - On Site (lutermecdiate), Off
Equipment =~ off Site (Depot). S¢e the latest edition of AFR
66-14, Equipment Maintenance Policies, Objectives, and
Responsibilities.

3.13 For definitions of the varicus levels of repair, see the
latest edition of MIL-STD-2B80A, Definition of item Levels, Item
Exchangeability, Models, and Related Terms.

3.14 Conliguration item. Hardware or software, or an aggregation
of both, which 1is designated by the contracting agency for
configuration management,
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SZCTION 4
GENERAL REGQUIREMENTS
f 4.1 Contractor Participation and Responsibilities, The contrac:or
[ shall be responsiole for conducting the Lechnical Reviews and
Audits in accordance with the following requirements except as
amended by the contract,

4.1.1 Subcontractors andéd Suppliers. The contractor shall Dbe
responsible for insuring that subcontractors, vendors, and
suppliers participate in formal Reviews/Audits, as appropriarte.
L ]

4.1.2 Location. Unless othervise 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 contractinga agency. Accordingly, the contractor shall be
‘ required to provide the necessary resources and material to
perform the Review/Audit effectively., This includes the following
items to the exvent appropriate for the type and scope of
Review/Audit reguired by the contract:

a. Meeting agenda/plans

e b. Conference room(s)
) c. Applicable system engineering datca, specifications, ¥
. drawings, manuals, schedules, and design and test data
d. Specialty study results R
] e. Trade study results
- f. Risk analysis r2sults .
B g. Mockups, breadboards, in-process hardware, and finished B
hardwvare :
N h. Test wmethods and data -
i. Meeting minutes )
4.1.3 Contrac:or Reguirements. The contracror shail be L
rexponsidle for estabiisning the time, place and agenda for each g
Review/Audi® in consonance wivh the master milestons szhedule, ;
subject te coordincdation with the contracting agency. Thi13 should e
. be accomplished sufficiently in advance of each Review/Audit to R
b allow adequa.c preparation for the meeting by both the contractor e
o and the contracting agency (see 6,2). In addition, the contractor R
o shall: YR
: 4.1.3.1 Insure that each Review/Audit schedule is compatible with
the svajlability of the necessary information and contract <

P ! ] ot
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articles, e.g., system engineering dats, trace study results
producibility analysis results, risk 2Nna.ysis results,
specifications, menuals, drawings, reports, hdridware, softvare, or
mockups.

£.1.2.2 Prepare for eact Reviev/audit in sufficient detail
consistent with the scope and magnitude of the Review/Audit.

4.1.3.3 Designate a Co-Chaicrperson for each Heview/Audit.
Parci.cipat.ng contractor and subcontractor personnel 2ar those
chosen t< make presentations shall be preparsd to discuss 1in
technical detail any of the Lresented material within the scope oi
the review.

4.1.3.4 Provide a stenograpter or other acceptable method to
record irputs to official meeting minutes, Minutes shall be
recorded only &s dictated by either ZCo-Chairperson and shall
consist of sign.ficant questions and answers, action items,
deviations, conclusions, recommended courses of action resulting
from presenta.ions or discussions. Conclusions from discussions
conduc.ed during side meetings shall be summarized in the main
meeting at an appointed time, and appropriaste comments shall be
read i1nte the oificial minutes. Recommendat ions not accepted
should also be reccided together with the rezsor for
non-acceptance. The minutes of each daily session shall be
available for review by both the conctractor.and contracting agzncx.‘
pecsonnel at the conclusion of each day's s=ss.ion (see €.27, <
4.1.%.5 Clearly record all action items in the minutes and
identify whether contraccing agency and/or contractor action is
required for its resolution. (See Figure 2 for Sample Action Item
Form).

4.1.3.6 Publish and distribuze cfficial minuces. -

4.2 Contracting Agency Participation.

4.2,1 Serves as Co-Chairperson,

4.2.2 Provides the name, organization, and security clearance of
each participating individua! to the contractor prior to each
Review/Audit.

4.2.3 Reviews the daily minutes and ensures that they reflect all
signiticant contracting agency inputs,

4.2.4 Provides formal acknowledgement ¢o the contractor of the
accomplishment of esch Review/Audit after receipt of Review/Audit
minuces (se= 6.1). The contracting sgency establishes the
adequacy of the contractor's review performance by notification

[
P

a. Approval -- to indicate that the review was satisfactori'

o
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‘ ah corpivted,

b. Centincent approval =-- to indicate that the reviev (s not
cona.cered accomplished until the satisfactory completion of
resultant action items.

c. Disapproval -~ to indicate that the review was seriously
inadeguate.

4.3 Sample Fcorms. A sample action item form anc sample
certification ‘attachment are provided for guidance purposes (see
Figures 2, 3 and 4).

11712
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‘ . SECTION 5

DETAILED REQUIREMENTS -
5.1 The appropriate Reviews or Audits will be conducted acs
specified in the following appendices (as selected and/or modi¢ied
in the contracs):
S.1.1 System Requirements Review., See Appendix A.
5.1.2 System Design Review. See Appendix B.
5.1.3 Software Specificastion Review. Sée 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 Configuration Audit., See Appendix G.
5.1.8 Physical Configuration Audit. See Appendix H.
_ 5.1.9 Formal Qualification Reviev. Ses Appendix I.

“ 5.1.10 Application Guide For Tailoring MIL-STD-1521., . See
Appendix J.

5.1.11 Production Readiness Review. See Appendix K. £. 




MIL-STD-1521B

SECTION &
NOVES

6.1 lntended use, This standard preszcribes the requirements for
conducting Technical Reviews and Audits on Sys:tems, Equipments,
and Computer Softwvare. fficial achnovliedgement: by the
contracting agency of the accomplishment ¢f 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 par: of the contract.

6.2 Data requirements list and cross reference. When this
standard is used 1in an acquxsxtxon which incorporates 8 DD Form
1423, Contract Dats Requirements List (CDRL), the data
requirements identified below shall be developed as specified by
an approved Data ltem Description (DD Form 1664) and delivered in
accordance with the approved CDRL incorporated intc the contracet.
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 specifieag below shall be delivered
by the contractor in accordance with tne contract or purchase
order reguirements. Deliverable data required by this standard is
cited in the following paragraphs. -

Faragraph No. Data Requirement Ti:le Applicable DID No.
4.1.3 Conference Agenda DI~A-70088

4.1.3.4 Conference Minutes ‘ DI-A-7089

(Data iteip descriptions related to this standard, and identified

section 6 will be approved and listed as such in DOD
5000 19-L., Vol. 1I, AMSDL. Copies of data item descriptions
required by the contractors in connection with specific
acquisition functions shouid be obtained from the Naval
Publications &and Forms Center or as directed by che contracting
ctficer.)

6.3 Changes from previous issue. Asterisks or vertical lines are
not usegd 1n tR1s revision te identify changes with respect to the
previous issue due to the ex:ensiveness cof the changes,
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APPENDIX A

10. System Requirements Review (SRR).

15.1 General. The SRRs are normally conducied during the system
Concept CExploration or Demonstration and Validation phase. Such
reviews may bpe conducted at any time but normally will be
conducted after the accomplishment of functional analysis and

preliminary _ reqgquirements allocation (to
operational/maintenance/training Hardwvare Configuration Items
(HWC1s), Computer Softwvare Configuration Items (CSCls), facility

configuration items, manufacturing considerations, personnel and
hunan 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 Systein Engineering Management sctivity
and 1ts output shall be reviewed for responsiveness to the
Statement of Work and system/segment requirsments. Contracting
agency direction to the contractor «ill be provided, as necessary,
for continuing the technical program and system optimization.

10.3 Items to be Revieved. Representative items tc Dbe revieved
include the results of the following, as appropriate:

a. Mission and Requirements Anaiysis
b. Functional Flow Analysis

¢. Preliminary Requirements Allocation
d. System/Cost Effectiveness Analysis

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

f. Synthesis

g. Logistics Support Analysis

h. Specialty Discinline Studies (i.e., hardware 3and softvare
‘reliability analysis, emaintainability analysis, armament
integration, electromagnetic compatibility,
ssurvivabilicty/vulnerability (:including nuclear), inspection
methods/techniques analysis, energy management,
environmentadl considerations),

i. System Interface Studies

j. GCeneration of Specifications

k. Program Risk inalysis

1. 1lntegrated Test Pianhing

19
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m. Producibility Analysis Plans 0
n. Technical Performance Measurement Planning
©. Engineering Integration
p. Data Managemen: Plans
g. Configuration Management rlans
r. System Safety
s. Human Factors Analysis
t. Value Engineering Studies
u.. Life Cycle Cost Analysis
v, Preliminary Manufacturing Plans
v. Manpowver Requirements/Personnel Analysis
x. Milestone Schedules
10.3.1 The contrsctor shall describs his progress and problems }n:

10.3.1.2 Risk identification and risk .ranking {(the
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 contyrol (the
interrelationships with trade~off studies, test planning, hardware
proecfing, and technical performance measurement shall be
discussed, as appropriate!l.

10.3,1.3 Significant trade-offs among stated sSystem/segmens
specification requiremernts/constraints and resulting engineering
design requirements/constraints, manufacturinrg 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 ang
partitioning the system into HKWCIs and C(CSCls. Include any
srade-off studies conducted Lo evaluate alternative approaches and
methcds for mee:ting operational needs and to determine the effects
of constraints on the system. Also :include any evaluations of
logistics, technology. c¢ost, schedule, resource limitations,
intelligence estimates, etc., mad?r to determine their :impact on
the system. [n addition, address the following specific tradeoffs
related to computer rescurces:

20




ML STD 138l
APPENDIX A

a. Candidate programming languages and computer architectures
evaluated in light of DoD requirements for approvad higher
order languages and standard instruction set architectures.

b. Alternative approaches evaluated for implementing security
requirements. T'{ an approach has been selected, discuss how
it is the most econcmical balance of elements which meet the
total system reguiremants.

¢. Alternative approaches identified for achieving the
cperational and suppert concepts, and, for joint service
programs, opportunities for interservice support.

10.3.1.5 Producibility and manufacturing considerations which
could impact the program decisien such as critical components,
materials and processes, tocling and test egQuipment development,
production testing methods, long lead items, and
facilities/personnel/skills requirements.

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

10.3.2 Informazion which the contractor identifies as being useful
to his analysis and available through the contracting agency shall
be requested prieor to this review (e.g9., prior studies,
operartional/support foctors, cost facters, safety data, test
plen(s), etc.). A separate SRR may be conducted for each of the
operationsl support subsystems depending upon the nature and
complexity of the program.

10.4 Post Review Action. After completing tae SRR, the tontractor
shall publish and distribute copies o0f Review minutes, The
contracting agency officially ackrowledges completion of the SRR
&#s indicated in paragraph 4.2.4.

21722
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. ‘ 20. System Desiqn Review (SDR).
20.1 General. The SDR shall be concducted to evaluate <che

optimization, traceability, correlation, completeness, and the
risk of the allocated reqguirements, iacluding the correspondirng
test reguirements in fulfilling the system/Segment raquirements
(the furnctional baselii®), The review encompasses the toral
system requirements, i.e., operations/maintenance/test/training
hardvare, compurer goftware, facilities, parsonnel, preliminary
logistic support considerations. Also included sl all be a8 summary
review of the 3ystem Engineering Management Attivities (e.qg.,

mission and reqguirements analysis, functional analysis,
requirements allocation, manufacturing methods/process selection,
program risk anglysis, system/cost effectiveness analysis,

logistics suppor: analysis, trade studies, intra- argd inter~-
systex interface studies. integrated test planning, specialty
discipline studies, and Configuration Management) which produced
the above system definition products. A& technical understanding
shall be reached on the validity and the degree 0f zompleteness nf
the following information:

a., System/Segmnent Specification

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

e j £. Preliminary Operstional Concept Deocument

d. Preliminary Software Regquirements Specifization

e. Preliminary Interface Regquirements Specification(s)

. As appropriate:

(1) Prime Item Development Specification

(2) Critical I1tem Development Specification

20.2 Purpose. An SDR shall be conducted ac the final reviev prior
to the submittal of the Demonstration and Validation -Phase

products or as the initial Full 8Scale Development Review for
systems not requiring a3 formal Demonstration snd Validation Phasze
but sufficiently complex to warrant the f{ormal assessment of the
allocated recquirements {(&and the basis of tanese reguiremen+s)
before proceeding with the preliminary design of HWCIs or the
detailed requirements analysis for CSCIs. The SDR is primarily
concerned with the overall revievw of the operationai/support
requirements (i.e., the mission treguirements), updated/completed
System/Seguent Specification reguirements, allocated performance
regquirements, pregramming and manufacturing
methods/processes/planning, and the accomplishment ¢f the System
0 Engineering Management activities to insure that the definition
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effort nrodicts are necessary and sufficient. The purposes of the
SDR are to:

20.2.1 Insure that the updated/ccnplated System/Segment
Specification is adequate &nd cost effective in satisfying
validated missicn requirements.

20.2.2 Insure that the allocated requirements represent a complete
and optimal synthesis of the cystem requir-ements.

20.2.3 Insure that the rechnical program risks are identified,
renked, avoided, and reduced through:

a, Adeguate trade-cffs (particularly for sensitive mission
requirements versus 2ngineering realism and manufacturing
feasibility to satisfy the anticipated production quantities
of corresponding parformance requirements);

. Subsystem/component hardwire prooiing:
€. A respcnsive test proaram; angd
d. Implementation of comprehensives engineering disciplines
{e.qg., werst case analysis, failure mode and effect
analysis, maintainability analysis, producibility analysi‘ﬂg
and standardization,)
20.2.4 Identify hov the (firal combination of operations,
manufacturing, maintenance, logistics ané test end acrivation
requirements have affected overa.l program conceprts; gquantities
and types otf eguipment, unit product cost (see Saction 3,
Definitimns, paragraph 3.1)), computer software, personnel, and
facilities,.
20.2.5%5 Insure that 3 tecnnical understanding of reguiremnents has
been reached and technical direction is provided to the
contractor.,

20.3 Iltems to be Reviewed. The SDR shall include a review of the
follow:ng items, as appropriate:

20.3.1 System Engineering Management Activities, e.g.:
a. Mission and Requirements Analysis
b. Functional Analysis
€. Reguirements Allocation
d. System/Cost Effectiveness

e. Synthesis . o

24




MIL-STD~1521B
ABPENDIX B

f. Survivability/Vilnerability (including nuclear)

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

h. LClectromagnetic Compatibility

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

j. System Sefety (emphasis shall be placed on system hazard
analysis and :1€entification of safgty test reguirements)

k, Security
J. Hduman Facters
m. Transportability (including Packaging and Handling)

N. System Mass Properties

(o]

Standardization _
Eiectronic warfare

Value Engineering

“ a mw

Sys.em Growth Capability

»

Program Risk Analysis

*. Technical Performance Measurement Planning
u. Producibility Analysis and Manufacturing
Life Cycle Cost/Design to Cost Goals

Quality Assurance Program

" Environmental Conditions (Teaperature, Vibration, Shock,
Humidity, etc.)

Training and Training Support

z. Mil.stone Schedules

aa, Scoftware Development Procedures

20.3.2 Results of significant trade studies, for example:

4. Sensitivity of selected mission requirements versus
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realistic performance parameters and cost estimates.
b. Operations design versus maintenance design )
€. System centralization versus decentralization
d. Automated versus manual operation
e, Reliability/Mzaintainability/Availability
f. Commercially available items versus newv developments
9. National Stock Number (NSN) itels versus new development
h., Testapility trade studies (Alldcation of fault
detection/isolation capabilities between elements of
built-in test, on board/on-site faull detection/isolation _
subsystems, separate support equipment, and manual e
procedures) S

i. Size and veight

j. Desired propagat.on characteristics versus reduction in -
interference to other systems (optimum selection of L

frequencies) e

k, Performance/logistics trade studies

l. Life cycle cost reduction for different computer programming o

languages Y
m. Functional aliocation betwveen haréware, software, f[irmware e,
and personnel/procedures R
n. Life Cycle Cost/system performance trade studies to include -

sensitivity of performance parameters to cost.
©. Sensitivity of performance paramerers versus cost
p. Cost versus performance
g. Design versus manufacturing consideration
r. Make versus bduy
$. Software developmen: schedule
20.2.2 Updated design reguirements for operations/maintenance

Zunctions and items. .

20.3.4 Updated requirements for manufacturing methods and
Processes. .
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20.3.5 Updated operations/meintenance requiremencs for facilities.

20.3.6 Updated requirements for operations/maintenance persanrnel
and training.

20.3.7 Specific actions to be performed include evaluations of:

k.

d.

System design feasibility and system/cost sffectiveness

Capabaility of the sclected configuration to meet
requirerexts of the Syscem/Segment Specificarion

»MlJotatichns of systenm requirementse to
subsystems/configuration items

Use of commercially available and srandard parts
Allocsted inter~- and intra- system interfuice requirements

Size, weight, and configuration of HWCIs te permit
eccnumical and eifective transportation, packaging, and
hancdling cousistent vwith applicable specifications and
s.andards

Sprcific design concepts which may require developmrent
tovard rdvancing the state-of-the-art

Cpecific subsystems/components which may require “hardware
proofing®™ and high-risik long-lead time items

The ability of inventory items ¢to meet overall system
irequiremznts, and their compatibility with configuration
item interfaces

The piznned system descign in view o1 providing multi-mode
functions, as applicable

Consideraticns given to:

(1) Interference caused by the external environment to the
sverem &nd the system to the externsl envirorment.

{(2) Aliocacted prrioriance characteristins of all system
transmitters and receivers to identify potential
intra~syctem eleciromagnetic (EM) incompatibilitieg,

{3) Non-design, spurious anc harmen.¢ Ssystem performance
characteristics and their effect on electromagnetac
environments c{ operational deployments.

value Cngineering studies, preliminary Value Engineering
Change Proposals (VECPs) and VECPs (as applicubla),
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20.3.8 Review the Preliminary Operatiwvnal Concept Document, and
sections 1.0, 2.0, 3.0, 5.0, 6.0, and 10.0 of the System/Segment
Specification, all avaiiable HWCI Development Specifications,
preliminary Scftware Reguirements, and Interface Requirements
Specifications for formazt, content, technical adequacy,
completeness and traceability/cvorrelatinon te the wvalidated
mission/support requireaents. All entries marked "not applicadle

(N/A)® cr “to be determined (TBD)" are identifi=sd and explained by
the contractor.

20.3.9 Review section 4.0 of the System/Sagnent Specification, all
available hardware Development Specifications, and preliminary
Software Requirements anéd Interface Requirements Specifications
for format, content, technical adegquacy, 2nd completeness. All
available test documentaticn, including HWCI/subsystem and system
test plans, shall be reviewed to insure that the proposed test
program satisfies the test requirements of section 4.0 of all
applicaple specifications. All entries labeled "not applicable
{N/A)" or "to be determined (TBD)" in section 4.0 of =sny

applicable specification are identified and exrlained by the
contractor.

20.3.1C Revies the system, HWCI, and CsSCl design for interaction.
with the natural environment. Jf any cfiect or interaction ie npa
completely understood and further study is required, or it
kncwn but not completely compensated for in  the design, t
oroposwd method «of resolution shall alse be reviewed.  All
proposed envirenmenial tests shall be reviewed for compatibility
with the specified natural environmantal conditions.

20.3.11 Maintenance functions developsd by the contractor to
determine that support ccncepts are valid, taschnically feasible,
and understood. In particulaer, atrention is given to:

a. R/M/A consicderations in the updatec System/Segmen®
Specification

b. Maintenance design characte 'istics of the systen

¢. Currective and preventive maintenance reguirements

d. Soecial equipment, tocls, or material required

e. Requirements or planning for automated maintenance analysis

f. Item Maintenance Analysis compatibility with required
mainienance program vhen weapon is deployed

g. Specific configuration item Support requirements

h., Torms, procedurus, and technigues for maintenance analysis.
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Maintenance related trade-of! studies and findings (includes

commercially available equipment, software fault diagnostic
techniques)

Logistic cost impacts

Support procedures and tools for computer softwvare
facilitate

and updates

which
software modification, improvements, corrections

l. 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 raviewved. Preparec 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 requirements, and the

adequacy o0f allocated system requirements as a basis for

6 proceeding with the development of hardware and softwvare

d configuration items., Include any available preliminary Software
Requirements and Interface Requirements Specificaticns,

20.3.14 Manufacturing (HWCIs only).

20.3.14.1 Production feasibility and risk analyses addressed at
the SRR shall be updated and expanded. 7his effor:t should review
the progress made in reducing production risk and evaluate the
risk- remaining for consideration in the Full Scale Develcpment
Phase. Estimates of cost and schedule impacts shall be updated.

20.3.14.2 Reviev 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, eguipment and skiils
necessary to perform the full scale development and production
efforts. Identification ¢of requirements to upgrade or

develop
manufacturing capabilities shall be mace,. Requirements for
Manufacturing Technolegy (MANTECH) programs will also be
identified as an element of this production assessment.
20.3.314.3 Present the management controls and the

design/manufacturing engineering approach ¢ assure cthat

the
equipment is producible,
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20.3.14.4 Present a reviev of trade-off studies for dJdesign
requiremenzs against the requirement for producibility,
facilities, tooling, production test equipment, inspection, and
capital equipment for intended production rates and volume.

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

20.4 Post Review Action. After completing the SDR, the contractor
shall publish and disctribute copies of Review Minutes. The
contracting agency officially acknowledges completion of the SbDR
2s indicated in paragraph 4.2.4.
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30. Software Srecification Review (S3R).

30.1 General, The SSR shzll b2 a formal reviav of & CSCi's
regquirements as specified in the Software Requirements
Specifization and the Interface Kkequirexments Specificationisi,
Normally, it shall be held after System Design Review but prior to
the start of CSCI prelimirary cesign. A collective SSR fcr a

roup of configuraticn items, vvreating eech configuration item
individually, may be held wher such an approach is advantagsous to
the contracting agency. Its purpose is to establish the allocatec
baseline for preliminary CSCI cdesign >y demonstrating to the
contracting agency tLhe adequacy of the Softwvare Regquirements
Specification (SRS), Interf&cez Requirenents Specification(s)
(IRS), and COperational Coticept Document (OCD).

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

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

b. Overall CSCI performance requirements, including those for
executiorn time, storage requirements, and similar
constraints.

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

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

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

Any special delivery requirements for the CSCI.

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

Missjon requirements of the system and its associated
operational and suppor: environments.

Functions and characteristics of the computer system within
the overall system.

Milestone schedules.
Updates since the last review to alli previously delivered
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softvare related CDRL items.

l. Any actions or procedures deviating from approved plans.

30.3 Post Review Action. After compieting the SS5R, the contractor
shall publish and distribute copies of Review Minutes. The
contracting agency officially acknowledges completion of the SSR

as indicated in paragraph 4.2.4.

30.3.1 The accomplishmen:z 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 (PDR}

40.) General., The PDR shall be a formal technical review of the
basic design approach for a configuration item or for a
functionally related group of configuration items. It shall be
heid after the hardware [evelopment Specirication(s), the Softwvare
Top Level Design Document (STLDD), the Softwvare Test Plan (STP),
the HWCI Test Plan, and preliminary versions of the Computer
System QOperator’'s Manual (CSOM), Software User's Manual (SUM),
Computey System Diagnostic Manuai (CSDM), and Compur2r Resources
Integrated Suppcrt Document (CRISD) are available, but prior to
the start of detailed design. For each configuration item tne
actions descri:bed belov may be: accomplished as a single event, or
they msy bhe spread over several events, depending on the nature
and the extent of the development of the configuration item, and
on provisions specified in the contragt Staterent of Work. A
collective PDR for a group of configuration items, treating each
configuracion item individually, may be held when such an approach
is advantegecus to the contracting agency; such a collective PDR
may alsc be spread over several events, as for a single
configuration irem. The overall technical program risks
associated with each configuration item shall! also be reviewad on
a technical, cost, and schedule basis. For software, a technical
understanding shall be reached on the validity and the degree of
completeness of the STLDD, STP, and the preliminary versions of
the CSOM, SUM, CSDM, and TRISD,

40.2 Items to be Reviewed. The contractor shall present the
focllowing f{or review Dy the contracting agency:

40.2.1 HWCls:

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

b. Trade-studies and design studia2s results (see 'paragraph
20.3.2 of SDR for & representative listing).

¢. Functional flow, reguirements allocation data, and schematic
diagrams.

d. Equipment lJayout dzawings and preliminary dravings,
including any proprietary or restriceed
design/process/components .and informaticn,

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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racks, dravers, printed circuit boards, connectors, etc..
Safety engineering cornsider2tions
Security engineering considerations

Survivability/Vulnerability (including

i i nuclezr)
considerations

Preliminary lists of materials, parts, and processes

Pertinent relability/maintainability/svailability daza

Preliminary weight data

Development test dasta

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

Configuration item devalopment schedule

Mock-ups, models, breadboards, or prototype hardware
appropriate

Producibility and Manufaeturing Considerations (e.’

materials, tooling, test equipment, processes, facilities,
s8kills, and inspection technigues). 1Identify single source,
sacle source, diminishing source.

when

Value Engineering Considerations, Preliminary VECPs and
VECFzs (if applicable).

Transportability, packaging, and handling considerations

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

Standardization considerations

Description and characteristics of commercially available
equipmen:, 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 mee:
human engineering, safety, and maintainability requirements
of the specification and identify deficiencies).

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

Firmware to be provided with the system: microprogram logic
diagrams and reprogramming/instruction translation algorithm
descriptions, fabrication, packaging (integration technology
(e.g., LSI, MSI), device ctypes (e.qg., CMOS, PMOCS)), and
special eguipment and support sofcvare needed for
developing, testing, and supporting the firmware.

Life Cycle Cost Analysis
ab. Armament compatibility
ac. Corrosion prevention/control considerations
ad. Findings/Status of Quality Assurance Program
40.2.2 CSCis:

&, Functional flow. The computer software functional flow
embodying 4ll of the requirements allocated from the
Software Requirements Specification and interface
Requirements Specifjcation{s) to the individual Top-Level
Computer Software Components {(TLCSCs) of the CSCI.

. Storage allocation data. This information shall be
presented for each CSCIl as a whole, describing the manner in
wvhich available storage is allocated to indjividuazl TLCSCs.
Timing, seguencing requirements, and relevant equipment
constraints used in determining the allocation are o0 be
included.

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

CSCl structure. The contractor .shall describe the top-level
structure of the C5CI, the reasos for choosing the
components described, the development methodology which will
be used within the constraints of the available computer
resources, and any support programs vhich will bz required
in order to develop/maintain the CSCI  structure anad
allocation of data storage.

Security. An identification of unique security requirements
and & description of the techniques %o be used Ior
implementing and maintaining security within the C3C!I shall
be provided.
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Reentrancy. An identification of any reenu‘-ancy.

requirements and a description of the techniques for
implementing reenrrant rouzines shall be available.

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

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

Development tools. The 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 developament.

Test tools. The contractor shall describe any special test
systems, t=st data, dat2 reduction tcols, test computer
softvare, or calibration and diagnostic softvare that are
not deliverable under terms of the contract, but vhich are
planned for use during product development.

Description and characteristics of commercially avsiiable
computer resources, iuncluding any optional capabilities such
as special features, interface units, special instructions,
controls, formats, etc. Include limitations of commarcially
available equipment suzh as failure to meet human
engineering, safety and maintainability requirements of the
specification and identify deficiencies.

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

Support resources. The contractor shall describe those
resources necessary to support the software and firmware
during operational deploynent of the system, such as
operationsl and support hardware and software, personnel,
special skills, Xuman factors, configuration management,
test, and facilities/space.
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Operation and support documents., The preliminary versions
of the CSOM, SUM, CSDM, and CRISD shall be reviswved for
technical content and compatability with the top-level
design documentation.

Updates since the last review to all previously delivered
softwvare related CDRL items,

Review considerations applicable to 30.2.1 as appropriate,

40.2.3 Support Egquipment (SE):

a.

b.

Reviev considerations applicable to paracraph 40.2.! and
40.2.2 as appropriate,

Verify testability analysis resul:ts. For example, on
repairable integrated Ccircuit boards are test points
available so that failures can be isclated to the lowest
level of repair (See Sertion 3 Definitions, for "Levels of
repair”),

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

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

Reviev progress toward cetermining total SE requirements for
installation, checkout, and test support regquirements.

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

Idertify lcristic suppnrt requirements for support equipment
items and ratiocnale for their selection.

Review calibration requirements.

Describe technical manuals and data availability for support
equipment .,

Verify compatibility of proposed support eguipment with the
system maintenance concept.

1f a Logistic Support Analysis (LSA) s not done, then
reviev 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 eguipments. Reviev the cost
difference between systems using single or multipurpose ST
vsS. proposed new SE. Examine technical feasibility in
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using existing, developmental, and proposed nev SE. Fa'

mobile systems, reviev the mobiiity requirements of support
equipment.

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
2quipment (BITE) and try to reduce the need for complex
supporting SE.

40.3 Evaluation of Electrical, Mechanical, and Logical Designs

40.3.1 HWCIs. The material of paragraph 40.2.1 above shall be

evaluated to:
a. Determine that the preliminary detail design provides the

capability of satisfying the performance characteristics
paragraph of the HWCI Development specifications.

Establish compatibility of the HWC1 operating
characteristics in each mode with overall system design
requiremants if the HWCI is involved in multi-mode
functions.,

Establish the existence and nature of physical angd
functional interfaces between the HWCI and other items of
squipment, computer software, and facilities, :

40.3.2 C8Cls., The material of paragraph 40.2.2 above shall be
evaluated to: .

Determire whether all interfaces between the CSCI and all
other configuration items both internal and external to Lhe
system meet the requirements of the Sofiware Requirements
Specification and Interface Regquirements Specification(s),

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

Determine whether the approved design methodelogy has been
used for tire top-level design.

Determine vhether the appropriate Muman Factors Engineering
(HFE) principals have been incorporated in the design,

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

Deiermine whether logic affecting system and nuyclear safety
has been incorporated in the design.
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40.4 Electromagnetic Compatibilizy. Review HWC! design for
compliance with electromagnetic compatibility/electromagnetic

interference (EMC/EMI) requirements. Use Slectrcmagnetic
Compatibility Plan as the basis for this review, Check
application of MI1L~STDs and MIL-Specs cited by the

system/equzpment specification(s) to the HWCI/Subsystem cdesign.
Review preliminary ZMI test plans to assess adsagquacy to confirm
that EMC requirements have been met,

40.5 Design Reliability.

40.5.. ldentify the guanrtitative reliability reguirements
specified in the hardwvare Development and Software Requiremerts
Specification{s), including design allocations, 2nd the Complexity
of the CSCIs.

40.5.2 Review failure rate sources, derating peolicies, and
prediction metheods. Heview the reliability mathematical models
and block cdiagrams as sppropriate,

40.5.3 Describe planned actions when predictions are less than
specified regquirements.

40.5.4 Identify and review parts or components which hnave a
critical life or recuire special consideration, and general plan
far handling. Agenciecs so aftected shall present planned actions
to deal with these components or parts.

40,5.5 ldentify applications of reduncdant HEWCI elements., Evaluate
the basis for their use and provisions for "on-line" switching of
the redundant elemunt,

40.5.6 Raview 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: pnwer
supplies, transmitter modules, motors, and hydraul.c pumps.
Similarly, review structural -.elements; i.e¢., antenna pedestals,
dishes, and radomes o determine that adequate margins of safety
shall :be provided between operational stresses and design

strenqths.

40.5.8 Review Reliability Design Guidelines fcr HWCIs o insure
thet design reliability concepts shall be availabie and used by
equipment designers. Reliability Design Guidelines shall include,
as a mirimum, part application guidelines (elecirical derating,
thermal derating, part parameter tolerances), part seliection order
of preference, prohibited parts/materials, reliability
apportionments/predictions, and management procedures to ensure
compliance with the guidelines.
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40.5.9 Reviev for HWCIs preliminary reliability demonstration
plan: failure counting ground rules, accevpt-reject criteria,
number of test articles, test location and environment, planned
starting date, and test duration. : .

40.5.10 Reviev elements of reliskbility program plan to determine

that each task has been initiated towvard achieving specified
requirements.

40.5.1]1 Review subcontractor/supplier reliability controls.

40.6 Design Maintainability

40.6.1 1Identify the quantitative maintainability reguirements
specified in the hardware Development and Scftware Requirements

Specifications; if applicable, compare preliminary predictions
with specified reguirements.

40.6.2 Reviev FWC! preventive maintenance schedules in terms of
freguencies, durations, and compatibility with system schedules.

40.6.3 Review repair rate scurces and prediction methods.

40.6.4 Review planned actions when predictions indicate th
ipeécifled requirements will not be attained.

40.6.% Review planned designs for accessibility, testability, and
ease of maintenance characteristics (including provisions for.
automatic or nperator-controlled recovery from

failure/malfunctions}) to determine consistency with specified
requirements.,

40.6.6 Determine if planned HWCI design indicates that parts,
assemblies, and components will be so placed that there is
sufficient space to use test probes, soldering irons, and other
tocls without difficulty and that they are placed so that

structtural members of units do not prevent access to them or their
ease of removal.

40.6.7 Reviev provisions for diagnosing cause(s) of failure; means
for localizing source to lowest replaceable element: adequacy and
locations of planned test points; and planned syster diagnostics
that provide a means for isclating faults to and wvithin the
configuration item . This review shall encompass on-line

diagnostics, off-line diagnostics, and propesed technical orders
and/or commercial manuals,

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 desigb

engineers are using the checklist.
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40.6.9 Bvaluate for HWCIs the preliminary meintainebili-y
demonstraticn plan, :including numpder cof maintenance tasks that
shall de acccmplished; accepi-reject criteria; general plans for
introducing faults into tne HWC! and personnel involved in the
demonstration.

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

40.6.11 Insure that consideration has been given o optimizing the
system/item from @ wmaintainability and maintenance viewpoint and
that it i3 suppourtably within the maintenance concept as
developed. Alse, rfor HWCIs insure that a Repair Level Analysis
({RLA) has been considered.

40.7 Human Ffa tors

40.7.1 The contiactor 3hall present ev.dence that subsrantiates
the functional alloc.tion decisions. Tre Review shall cover all
operational and maintenance functions of 'ne configuration item.
In particular, ensurc that the approach tuo De folloved emphasizes
the functional integrity of the man with the nachine to accomplish
2 sysiem operation,

40.7.2 Review design da2ta, Jesign descriptions and drawings on
system operations, equipments, and facilities to insure that human
performance requirements of the hardware Develcovnent and Software
Requirements Specifications are me:, Zxampirex of the types of
design information to be reviewed are:

a. Operating modes for each display a:zation, and ior each mode,
the functions performed, the displays und control used, etc.

b. The exact formav. 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 eatry .devices and formats including
keyboards, special function keys, Tursor control, etc.

d. The {ormnt of all operator inputs, together wiith provisions
for error detection and correction.

e. All status, error, and data printouts - including formats,
headings, Adata units, abbreviations, spacinhngs, coluuns, etc.

These should be presented in sufficient cdetail to allow
contracting agency personnel to judge adeguacy f{rom a human
usability standpoint,. and design persannel to knowv what |is

‘required, -and test personnel toc prepare testis.

4d
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40.7.3 Make ecommencitions to update the System/Segment, or
Software Requirem:nts Specificaticn and Interface Requirements

Specification{(s!® in cases where requircments for human performance
need to be more detailed.

40.7.4 Reviev man/machine functions to insurs? that man's

capabi.ltivs are wutilized and cthat his limitstions are not
exceeded.

40.8 Svstem Safety

40.8.]1 Review resul:s of configuration item safety analyses, and
quantitative hazard analyses (i1f applicable]).

40.8.2 Review results of system and intra-system safety incterfaces
and trade-off s.udies affecting the configuration item,

40.8.3 Review safety requirements levied on subcontractors,

40.8.4 Review known special a eas of safety, peculiar to the
nature of the system (e.g., fuel handling, fire protection, high

levels of radiated energy, bhigh voltage protection, safety
interlocks, etc.).

40.8.5 Review results of preliminary safety tests “O
appropriate).

40.8.6 Generally review adequncy and completeness of configuration
item from de.ign safety viewpoinc,

40.8.7 Review compiiance of commercially available configuration

items or configuration item cocuwponents with system safety
requirements ana identify modifications to such equipment, if
reguired.

40,9 Natural Environment

40.9.1 Review contractor’'s planned design approach toward meeting
climatic cornditions (operating and non-operating ranges for

temperature, humidity, etc.) that are specified in the HWCI
Development Specification. ‘

40.9.2 'nsure that the contractor clearly understands the effec:
of, and the interactions between, the natural aerospace
environmen: and HWCI design. In cases wvhere the effect and
interactions are not khown oOr are ambiguous, insure that studies
are in progress or plannhed to make these determinations.

40.9.3 Current and forecast natural aerospace environment
parameters may be needed lor certain confiquration iiems: e.g.,
display of airbase congitions in a command and control systcm,o

calculation ot iapacet oint for a missile, etc. Insure
P
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compatibility between the configuration item design and
appropriate meteorological communicatrions by comparing
characieristics of the source (teletype, facsimilie, 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 BEquipment and Part Standardization

40.10.1 Ecuioment and Comgénents:

8. Reviev current and planned contractor actions to determine
that eguipment or components for which standards or
specifications exist shall be used whenever practiczal,.
{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 oversll program in the
following areas:

(1) Performance
(2) Cost
(3) Time
(4) Weight
(5) Size
(6) Reliability
{7) Maintainability
{(8) Supportability
(9) Preducibility
d. Review HWCI design to identify areas wvhere 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 eng:ineering or logistics
critical.
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40.10.2 Parts Standardization and Interchangeadility:

a.

b'

d.
e.

£,

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

(1) Performance

(2) Weight

(3) Size

(4) Reliabiliry/Mantainability/availabilicy

(5) Supportability '

(6) Survivability (including nuclear)

Identify potential design changes that will permit a greater

use of standard or preferred parts and evaluate the

trade-offs. ﬁ
Insure understanding of parts control program operations for
selection and approval of parts in new design or major
modifications,

Reviev status of the Program Parts Selection List.

Review status of all non-standard parts identified.

Review pending par:is contrel actions that may cause program
slippages, such as non-availability of tested parts.

40.10.3 Assignment of Official Nomenclature:

b.

tnsure understanding of procedure for obraining assignment
of nomenclature and approval of nameplates.

Determine tha: & nomenclature conference has been held and
agieement has been reached with the contracting agency on
the level of nomenclature; i.e,, system, set, central,
group, component, sub-assembly, unit, e:c.

+0.11 value Engineering

40.11,1 Review the Contractor’'s in-house incentive Value

following: /

Engineering Program, which may include but not be limited to t1i

+4




MIL-STD-18<18
APPENDIX T

Contracter's Value Zngineering

organizacion,
procedures.

poiicies and

b, Contractor’'s Value Engineering Tra: 'ng Program.
c. Potential value Engineering proiec:s, studies and VECPs.

Schedule of planned Value Zngineering :asks/even:zs.

Policies and proceduyres for subcontiraczor Value

Zngineering
Programs.

$40.12 Transportability

40.12.1 Review HWCI +tc determine (f 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, ldentify potential outsized and overweight items.
ldentify system/items defined as being hazardous. Ensure

peckaging afforded hazardous items complies with hazardous
materials regulations.

6 40.12.2 Identify HWCis requiring special temperature and ‘humidity

) control or those possessing sensitive and shock susceptibility

e characteristics., Determine special transportation requirements
and availability for use with these HWCIs.

40.12.3 Review Transportability Analysis 0 determine that
transportation conditions have been evaluared and that these
conditions are reflected in the design of protective, shipping,
and handling decvices. In addition to size and weight
characteristics, determine that aralysis inciudes 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, HWC]
Development, Software Requirements, ancd. Interface Reguirements
Specifications subsequent to the established Allcocated Baseline to
determine whether Section 4.0 of all these specificastions
adequately reflects these changes.

40.13.2 Review information to be provided by the con:tractor
regarding test concepts for Development Test and Evaluation (DTLE)
testing (both informal and formal). Infcrmation shall incluce:

a. The organization and responsibilities of the group that wiil
be responsible for test.
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The management 9f his in-house development test
provides for:

{l1) Test Methods (plans/procedures)

(2) Test Reports

(3) Resclution of problems and errors

{4) Retest procedure

(5) Change conirnl and configuration marsgement

(6) ldenrification of any special test ¢o0ls that
are not deliverable under the contract.

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

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

40.13.3 Reviaw status of all negative or provigional entries suc'
)

as "not applicable (N/A)" or "to be determined (TBD)" in Secti
4.0 of the System/Segment, hardwvare Development, Sofrwvare
Requirements or Interface Requirements Specifications. Reviewv all
positive entries for technical adequacy. Insure that associated
test documentation includes these changes.

40,.13.4 Review interface test reguirements sp=cified in Section
3.0 of <the hardware Development, Software Requirements, and
Interface Regquirements Specifications for compatibility, currsncy,
technical adequacy, elimination of redundant test. Insure cthat
all associated test documents reflect these interface
regquirements.

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

40.13.6 Reviewv contractor test data from prior ctesting to
determine if such data negates the need for additicnal testing.

40.13.7 Examine all availabie breadboards, mock-ups, o©or devices
which will bhe used in implementing the test program or which
affect the test program, for program impact.

40,13.8 Reviev plans for software Unit testing to ensure that
they:




c.

d.

e.
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Address Unit level sizing, timing, and- accuracy
requirements.

Present general and specific reguirements <hat wwill be
demonstrazed by Unit testing.

Describe the required test-unique suppor?t sofsvare,
hardware, and facilities and the interrelationship of these
items,

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

Provide test scheduies consistent with higher level plans,

40.13.9 Review plans for CSC integration testing to ensure that

they:

a,

b.

d.

&

'y

Define the tyope of testing required for esach level of the
software structure above the unit level.

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

Describe the regquired test~unique support sofruare,
hardware, and facilities.and the interrelationship of these -
items.

Describe how, when, and from whcre the test-unique support
items will be obtained,

Describe CSC integra:tion test management, to include:
(l) Crganization and responsibilities of the test team
(2) Control procedures to be applied during test

(3) Tes: reporting

(4) Review of CSC integration test results

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

Prov:de test schedules consistent with higher level plans.

40,13.10 Reviev plans for formal CSCl testing to ensure that they:

Define the objective of each CSC! test, and relate the test
to the software requirements being tested.
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Relate forma! CSC! tests to other test phases. .

Describe support software, hardware, and facilities required
for CSCI tes:ing; and how, when, and from where they will be

obtained.
Describe CSCI! test roles and respcnsibilities,

Describe requirements for Governmenc-provided sofrware,
hardware, facilities, data, and documentation.

Provide CSC! tes: schedules consistent with higher-level
plans.

g. Identify software reguirements that will be verified by each
formal CSC! cest.

40.12 Maintenance and Maintenance Data (HWCIs)

40.14.1 Describe System Maintenance concept for impact on design
and SE. Review adequacy of maintengnce plans, Coverage shall be
provided for On Equipment (Organizational), Off Equipment - On
Site (Intermediate), 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 maintensnce.)

40.14.2 Determine degree of understanding of the background,
purpose, requirements, and usage of Maintenarce (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 mezhod of oproviding Maintenance, Failure,
Reliability, Maintainability Data to contracting agency.

40,14.4 Descr:be how regquirements are submitted to the contrac:ting
sgency for CEguipment Classification (EQ/CL) Codes (formerly Work
Order Number Prefix/Suffix Codes) wvhen this requirement exists.

40.14.5 Review plans for (and status of) Work Unit Coding of the
equipment. Wwerk Unit codes shall be available for documenttin
Maintenance Da:a rsommencing with configuration 1tem/Subsysten
Testing. (Ref. Data Item <zitied “"Technical Orders” and the
milivary specification on work urit coding).

«0.15 Spares and Government Furnisned Property (GFP).

40.15.1 Review lcgistics and provisioning planning z¢ insure full
understandiny of scope of requirements in these areas and that &
reasonable t:ime-phased plan has been developed for accomplishment,
Ot specific ccrncern are the areas of: provisioning requirementsl
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GFP usage, and spare parts, and 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 against use of the interim
release requirements.

40.15.3 Reviev plans for maximum screening ané usage cof GFP, and
extent plans have been implemented.

40.15.4 Reviev progress toward determining and acquiring total
installation, checkout, and test support requirements.

40.16 Packaging/SDPE (Special Design Protective Ecuipment)

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

40,16.2 Evaluate user/operaticnal support requirements and
maintenance concepts for effect and influence on package design.

40.16.3 BEstablish that time phased plan for package design
development is in consonance with the development of the eguipment

design.

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

40.16.5 Review reguirements 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 requiramnents.

40.16.6 Derermine initial package design baselines, concepts,
parameters, constraints, w«etc., to the extent possible &t this
phase of the configuration item development process.

40..16.7 !nsure previously develicoped and approved package design
data for like or similar configuration items is be:ng 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 reguirements.

49




MIL-§TD-1521B
APPENDIX D
40.16.5 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 haczardous materials,

40.17 Technical Manuals

40.17.1 Reviev status 0f the "Technical Manual Publications Plan”
to insure cthat all aspects of the plan have been considered 2o 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
thereco shall also be determined.

40.17.2 Review the availability of technical manuals for
validation/verification during the latter phases of DT&E 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,
prepublication, and postpublication reviews,.

40.18 Svstem Allocation Document

40.18.1 Review the ©Draft System Allocation  Document £
completeness and technical adegquacy to extent completed,

40.13.2 The format shall provide the following minimum
information:

Drawing Number

Issuc

Number of Sheets

Location

Configuration Item Number
. Title

. rart Number

h. Serial Number

i. Specification Number

j. Egquipment Nomenclature

k. Confiquraticn Item Quantity
l. Assembly Drawing

Geat O O w

40.19 Desirn Producibility and Manufacturing

< ws.1 " ae contractor snall demonstrate and present evidence that
manufacturing engineering will be integratred into the design
process.

o ®
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The contractor shall provide evidence ol performing
producibility analyses on development: hardware trading off
design reguirements aga:inst manutacturing risk, cost,
production, volume, and existing capability/availability.

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

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

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

40.12.2 The producibiiity and manufacturing concerns identified in
the SRR and the SDR shall be upcated and expanded to:

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

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

20.20 Pust Review Action

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

40.20.2 The accomplishment of the PDR shalil be recorded on the
cenfiguration item Development Record by the contractor.
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50. Critical Design Review

50.1 General. The CDR shall be conducted on each configuration
item prior to fabrication/producticn/coding release to insure that
the detail design sclutions, as reflected in the Draf: Hardware
Product Specification, Softwvare Detailed Design Document (SDDD),
Data Base Design Document(s) (pBDD(s) ), Interface Design
Document (s) (1pD(s)), and engineering drawvings satisfy
requjrements estabhlished by the hardware Development Specification
and Softwvare 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 nevly released. For cumplex/large
configuration items the CDR may be concducted 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
degree of completeness of the SDDD, IDD(s), DBDD(s), STD, CRISD,
SPM, and FSM, and preliminary versions of the CSOM, SUM, and CSDM.

$0.1.1 EBguipment/Facilities configuration items, The detail
design as gxscIoseE By the hardware Product Specification,
dravings, schematics, mockups, etc., shall be reviewed against the
HWCI Development Specification performance requirements. ror
other than facilities, the result of a successful CDR shall be the
establishment of the design baseline tor detailed
fabrication/production planning i.e., the contractor is permitted
to use the detail design as presented at CDR and reflected in the
hardwvare Product specification for planrning for production and, if

specifically authorized, for initial fabrication/production
efforts.
50.1.2 Computer Softwzre configuration items (CSCIs). The CDR for

a ¢scI shall be a {formal technical review cf the CSCI detail
design, including data base and interfaces. The CDR is normally
accomplished for the purposa of establishing integrity of computer
scitware design at the level of a Unit's logical design .prior to
coding and testing. -“COR may be sccomplished at a single review
meeting oOr in increments duiring the development process
corresponding te periody at vhich components or groups of
coBponents reach the completion of iogical design. ‘The primary
product I the CDR is & formal identification of specific soltware
documentation which will be released for coding and —testing, By
mutual agreement between the contractor &nd the contracting
agency, CDRs may be scheduled concurrentily for twe or more CSCls.

$0.1.2.1 Since computer software cevelopment ({§ an iterative
process. the completion of a CDR for a 7SCI is not necessarily
sufficient for maintaining adeguate visibility into the remaining
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development effort through testing. .

50.1.2.2 Additional In-Progress Reviews may be scheduied post-CDR
which address:

a. Response to outstanding action items

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

€. Updating sizing and timing data
d. Updeted 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 contractoer shall present the
“folloving 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, .

b. Detail engineering drawings for the HWCI including schemstic
diagranms.

¢. Adequacy of the cdetailed design in the following areas:

(1) Electrical design P
(2) Mechanical design
{(3) Environmental] contrcl and thermal aspects

¢ () Electrcmagnetic compatibility

- (5) pPower generation an2 grounding
(8) Electrical and mechanical interface compatibilicy
(7) Mass properties : Sy
{8} Reliability/Maintainability/Availability |

(9) System 3zfesiy Engineering f-!ﬁ

(10) Security Engineering
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(11) Survivability/Vulnerabilicy (including nuclear)
{(12) Producibility and Manufac:turing
(13) Transportability, Packaging and handling

(1l4) Human Engireering and Biomecdical Requirements (including
Life Support and Crew Station Requirements)

(15) Standardizaticen

(16) Design versus Logistics Trade-oifs

Interface control drawings

Mock-ups, breadboards, and/or prototype hardware
Design analysis and test data

System Allocation Document for HWCI inclusion at each
scheduled location.

Initial Manufacturing Readiness (for example, manufacturing
ergineering, tooling demonstrations, development ancd
proofing of new materials, processes, methods, tooling, test
equipment, procedures, reduction of manufacturing risks to
acceptable levels). :

Preliminary VECPs and/cr formal VECPs
Life cycle costs

Petail design information on all firmware to be provided
with the system,

Verify corrosion prevention/control considerations to insure
materials have been chossn that will be compatible with
operating environment,

Findings/Status of Quality Assurance Program

50.2.2 CSC!s.

a.

Software Detailed Design, Data Base Design, and Interface
Design Documenti{s), In cases wvhere the (DR is conducted in
increments, complete documents to support thst increment
shall be available.

Supporting descumenzation describing results of analyses,
tasting, etc., as mutually agreed by the contracting agency
and the contractor.
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€. System Allocstion Document for CSCI ihclusion at each

scheduled location.
d. Computer Resources Integrated Support Document,
e. Softvare Programmer's Manual
f. TFirmwvare Support Manual
g. Progress on activities required by CSCI PDR (para 40.2.2),
h. Updated operation and support documents (CSOM, SUM, CSDM).

i, Schedules for remaining milestones.

j. Updates since the last review to all previously delijvered

software related CORL items.

50.2.3 Support Equipment (SE):

a. Reviev requirements (paragraphs 50.2.]1 and 50.2.2) for SE.
b. Verify maximum considerations GFE SE
c. ldentify existing or potential SE provisioning problems

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

¢. Reviewv reliability of SE

tn
.

Reviev logistic support reguirements for SE items
@. Review calibration requirements
h. Review documentation for SE,

50.3 Detailed Evaluation of Electrical, Mechanical, and Logical
Designs.

$0.3.1 HWCls. Detailed block diagrams, schematics, and logic
diagrams shall be compared wvith interface control dravings to
determine system compatibility. Analytical and availabtle test
data shall be reviewed to insure the hardware Devzlopment
Specification has been satisfied.

§0.3.1.1 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 1includes the microprocessor and associatad segquence
of micro-instructions necessary to periorm the allocsted tasks.
As a minimum, the information presented during CDR shall provide
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descriptions and status for the following:

a.
b.
c.

d.

Detailed logic fiow diagrams
Processing algorithms
Circuit diagrams

Clock and timing data (e.g., timing charts for
micro-instructions) '

Memory {(e.g.. t{pe (RAM, PROM), worcd length, size (total and
spare capacity)

Micro-instruction list and format

Device functional instruction set obtained by implementation
of firmware.

Input/output cata wiadth (i.e., number of bits for data and
control.)

Self-test (diagnostics) within firmware.

Support softwvare for firmnware development: -
(1) Resident assembler

(2) Loader

(3) Debugging routines

(4) Executive (monitor)

{(S) Non-resident diagnostics

(6) Cross assemble:r and higher level language on host
computer

(7) Instruction simulator

£0.3.2 CSCis. The contractor shall present the detailed design
(incliud:ing rationale) of the CSC! to include: .

.

The assignment of CSCI requirements to specific Lower-Level
Computer Softwsre Components (LLCSCs) and Units, the
criteria and design rules used to accomplish this
assignment, and the traceability of Unit anc LLCSC designs
to satisfy CSCIl requirements, with emphasis on the necess:ity
and sufficiency c¢f the Units for implementing TLCSC design
requirements. .
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b. The overall information flowv betweer software Units, the
method(s) by whieh each Unit gains control, and the
sequencing of Units relative to each other.

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

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

e. The detailed characteristics ot the data base. Data bLase
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 dats 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‘
langusge required by the user to access the data base shall
2120 be described.

50.4 Electromagnetic Compatibilitv:

a. Review contractor EMC design of all HWCIs. Determine
compliance with regquirements of the Electromagnetic
Compatibility Plan and HWC! specifications.

b. Review system TMC including effects on the electromagnetic
ensironment (inter-system EMC) and intra-system EMC.
Determine acceptability of EMC design and progress toward
me2ting contractual EMC reqguirem=nts. ’

c. Review EMC test plans. Determine adequacy to confirm EMC
design characteristics of th: system/HWCI/subsystem,

50,5 Design Reliabilitv:

50.5.1 Review the most recent predictions of hardware and scftware
reliability and compare against regquirements specified in hardware
Develoupmernt Specification and Software Requirements Specification.
For hardware, predictions are substantiated by review of parts
epplication stress data.

50.5.2 Review applications of parts nr configuration items wit
minimum lifs, or those <which require special consideration t
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insure their efiect on system performance is minimized.

$0.5.3 Review completed Reliability Design Review Checklist to
insure principies 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.

£0.5.5 Review detailed HWCI reliability demonstration plan for
compatibility with specified test requirements. The nunber of
test articles, schedules. Llocations, test conditions, and
personnel involved are revieved 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 circuic
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, sSupport equipment, and preliminary technical orders
{and/or commercial manuals) for compliance with the system
maintenance concept and specification requirements.

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

$0.6 Design Maintainability

50.6.]1 Review the most recent pradictions of quantitative
maintainability and compare these against reguirements speciiied
in the HWC! Development Specification and Software Reguirements
Specification. .

50.6.2 Review preventive maintenance f{requencies and durations for
compatibility with overall sys:em regquirements and pis&nning
criteria.

50.6.3 Identify unigue mainienance procedures reguirec for the
configuration item during operational use anc evaluate their total
effects on system maintenance concep:cs. Assure that system 1is
optimized from a maintenance and main-ainadility viewpeint and
conforms vith the planned maintenancz concept. This shall include
a review of provisions for automatic, semi-automatic, and manual
recovery from hardware/software feilures and malfunctions.
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50.6.4 ldentify design-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 spece to use test probes,
soldering irons, and other tcols without difficulty and that they
are placed so that structural members of units do not prevent
access to zhem 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 drawings, schematics,
mockups, or actual hardware to determine that it meets human
performance requirements of the HWC! Development Specification and
Software Requirements Specification, Interface Requirsments
Specification(s), and accepted human engineering practices.

S0.7,.2 Demonstrate by checklist or other formal means the adoquai
of design for human performance.

$0.7.3 Review each farcet of design for man/machine compatibility.
Revigw 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

2. Safety features and emergency eguipment
f. Work space layocut

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

h, Training equipment

i. Personnel accommodations 0 /r
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0.8 System Safety

§0.8.1 Review configurat:ion item detail design for compliance to
sa‘ety design reguiremencs.

50.8.2 Review acceptance test requirements 2 insure adequate
sa‘ety reguirements are reflected therein.

50.8.3 Evaluate adequacy of detailed design for safety ané
protective equipment/édevices.

50.8.4 Review configurazion item operational maintenance safety
analyses and procedures,

50.9 Natural Environment

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

50.9.2 Insure thit studies have been accomplished concerning
effects of the natural environment on, or interactions with, the
HWCI. Studies which have been in progress shall 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 informstion by comparing electrical characteristics and formats
for the source and the HWCI.

§C.10 Equipment and Parts Standardization.

50.10.1 Equipment and Ccmponents. Determine that every reasonable
action has been taken to fullfill the standardization reguirements
for use of standard items (standard item wizh NSN should be first
preference) and to obtain approval for use of non-standard or
non~preferred items. Accordingly, the followving criteria shall be
evaluated:

pPata sources were reviewed.

Tactors tnat vere considered in the decision o reiect known
similar, existing cesigns.

Factors twhat were considered in decisions to accept any
existing designs vhich vere incorporated, and the
trade-offs, if any, that had to be made.
50.10.2 Pares
a. Determine whezher there are any outstarding non-standarc or
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ncn-preferred pars approval requests and action necessary
for approval or disaprnroval. {Status ©of parts control
program operations).

Identif{y non-standard-rnon-preferred parts approval problems
and status of actions toward resolving the problems.

Review potential fabrication/production line delays dJdue 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 i1tems during
subseqguent 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.

Require certification that max imum practical
interchangeability of parts exists among components,
assemblies, and HWCIs. Reservations concerning
interchangeability are identified, particularly for hardness
critical items.

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

50.10.3 Assignmert of Official Nomenclature.

a. Determine whether official nomenclature and approval of
nameplates have been obtained to exnen:t practical.

b. Determine whether DD Form 61, Request for Nomenclature, Rn&s
been processed to the agreed ilevel of indenture.

Insure that approved .nomenclature has been reflected in the
Development and Preduct Specifications,

Identify problems associatzed with nomenclature reguests
(DD=-€6ls) together with status of actions towvards resolving
the problems.

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

50.11 Value Engineering (VE)

1 —

50.11.1 Review status of all VECPs presented per the terms of the
contract.

50,11.2 Review any new areas of potentiai Vvalue Engineering
conside~ed profitable to challenge, .
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50.11.3 If reguired by contract (funded VE program), review the
actual Value Engineering accomplishments against the planned VE
program. C

50.12 Transportability

50.12.1 Review transportability evalua2tions accomplished fer those
items identif.eéd 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 egquipment are available to support system
regquirements during Production and Degloymen: Phases.

80.12.3 Review design of special materials handling eguipment,
when required, and action takenh to acquire equipment.

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

$0.12.5 Insure transportability approval has been aniotated on
design documents and shall remain as long as no design changes are
made that modify significant transportability parameters,

50.12.6 1ldentify equipment to be test loaded for air
transportability of material in Military Aircrafz:.

50.13 Tes:

50.13.1 Review updating changes te all specifications subsequent
to the PDR, to determine whether Section 1.0 of the specifications
adequately reflects these changes.

£0.13.2 Review all available test documentation for currency,
technical adequacy, and compatibility with Section 4.0 of all
Specification requirements,

$0.13.3 For any development model, prototype, .etc., on which
testing may have been performed, examine test results ‘or design
compliance with hardware Development, Scftware Requiremerts, and
Interface Requirements Specification reguirements.

50.13.4 Reviev quality assurance provisions/qualification
requirements in HWCI Product, Software Requirements, or Interface
Requirements Specifications for completeness and technical
adequacy. Section 4.0 of these specifications shall include the
minimum requirements that the item, materiel, or procesr must meet
to be acceptable.

50.13.5 Review all test documentation regquired o0 suppert test
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requirements of Section 4.0 of HWCI Product Specifications f’
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 minimun, test descriptions shall ideritify the
following for each test:

2. Regquired preset harcdware and software conditions and the
necessary input data, including the source for all data,

b, Criteria for evaluating test results.

€. Prereguisite conditions to be established or set prior to
test execution.

d. Expected or predicted test resulce.

$0.11 Maintenance and Maintenance Data

50.14.) Reviev adeguacy of maintenance plans. @

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

50.14.3 Review sgtatus of compliarnce with Data Item titled
"Reliability, Maintairability Data Reporting and Feedback Failure

Summary Reports.”

S0.15 Spare Parts and Government Furnizhed Proverty (GFP).

50.15.1 Review provisioning planning through. normal logistics
channels and Administrative Contracting Officer (ACO)
representative {Industrial Specialist) td insure its compatibility
(content and time phasing) with contractual requirements (data and
SOW items). The end obje2ctive is to provisior dby a methed which
shall insure system supportability at operaticnal date of the
first site. Also accomplish the following:

a. Insure contractor understanding of coniracteal reguir=nents,
including time phasing, instructions from logistics supporu
agencies, interim release authkority and procedure, and
responsibility to deliver spare/repair parts by need Cate.

P. Determine thatr scheduled provisiening actions, such as,
guidance meetings, interim release and screening, are being
accomplished adequately and con time. ‘
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c. lIdentify existing or potential provisioning problems.

50.15.2 Determine gquantitative and gualitative acequacy ¢t
provisioning dravings and data. Verify that Logistics Critical
stems are listed for consideration and that adeguate procedures
exist for reflecting design change information in provisiciing
documentation and Technical Orders.

§0.15.3 Insure support reguirements have been derermined for
installation, checkout, and test for approval by contracting
agency. Insure screening has been acconmplished and results are
included into support requirements lists,

£0.15.4 Determine that adequate stporage spiace regquirements have
been programmed for on-site handling of Installation and Checkcout
(18C), test support material, and a scheme has been developed for
"down streaming®” and joint use of insurance (high cos:z) or
catastrophic failure support items.

50.158.% Xssure that Acgquisition Method Coding (AMC) is considered.

50.1¢ Pickaging/SDPE

$0.16.1 Reviev pruposed package design t¢ insure that adeguate
protection to the HKWCI, and the mediy on whith the CSCI is
recorded, is provided. against naityral and induced
environments/hazards 0 which the egquioment will br subjected
throughout its life cycle, and to inswe compliance witn
contractusl requirenments. Such agnalysis sghall include, but not ne
limited to, the following:

a. Methods c¢f preservation

b. Physical/mechanical/snock protecticn including cushioning
media, shock mounting and isoclation features, lcad fac:icrs,
support pads, cushioning devices, blocking and bhracing, etc.

. Mounting facilities and securing/hold~Cown provisions

d. Interior an2 ezterior container designs.

. Handiing provisions -and compatibilicy with  airsraft
materials handling system (462L)

f. Container marking

g. Congideration and identification »f Jdangerous/hazarcceus
commodities :

50.16.2 Review design nf SDPE HWC! to determine if a categery I
container is required. The analysis of the proposed -—ontainer or
handling, shipping eguivalent shall encompass as a m'=imun,
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a. Location and type o0f internal mounting or attaching
provisions

" : b. Vibration -~ shock isclation features, based on the
pre-deternined fragilicty rating (or other constraint of the
item to be shipped.)!

€. Service items (indicactors, relief valves, etc.)

d. Environmental control features

- €. External handling, sitacking -and tia-down provisions with K
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 tracter/trailer) the »;i
overall length, width, and height with mounted item, turning e

i radius, mobility, number of &axles, uhit contact lrnad, number
- of tires, etc.

> j. Fosition and travel of adjustable vheels, titling, or a:r‘ e
o adjustmenis to facilitate loading. :

. 50.16.3 Review the results of trade studies, engineering analyses,
. etc,, to substantiate selected package/SDPE design approach,
A choice of matrerials, handling provisions, envircnmental features,
! etc.

50.16.4 1Insure that package/SOPE des.gn provides reasonaole
balance between cost and desired performance.

- 50.16.5-Review all preproduction test results of the prototype .
o parkage desigh to insure that the HWCI is afferded the proper N
degree ol protection.

50.16.6 Review Section 5, Packaging, of the HWCI Producrt
£ Speciticacion for correct forma:t, &ccuracy and technical adzquacy.

50.16.7 Review contractor procedures to assure that the
requiraments of Section S5, Preparation fcr Delivery of the
approved HBWC: Product Specification, will be incorporatez infto the

ot nackage design data for provisionad soares.
: 50.17 System Allccation Document

50.27.)1 Review maintenance of the System Allocation Document since

3 PDE. o
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50.17.2 Insure plans are initiated for configurstion item
re-gllocations that may De necessary Cue 10 aciiens oclurring
prior te, or during, CDR.

50.18 Design Producibility and Manufacturing

§C.18.) Review the status of alli producibility (and productivity)
efforts for zos: and schedule consicderaczions.

50.18.2 Review the status of eiforts to resolve manufacturing
concerns identified in previous technical reviews and their «ost
and schedule impact v the production program.

50.18.3 Review zhe status of Manufacturing Technology programs and
other previously recommended actions to reduce cosct, manufacturing
risk and industrial pase concerns,

50.18.4 Identify open manufacturing concerns that reguire
additiocnai direction/effor:s to mninimize rick to the production
program,

50.18.5 Review the status of manufacturing engineering efforts,
tooling and test equipment demonstrations, proofing or new
naterials, processes, methods, and special tooling/iest egquipment,

50.18.6 Review rhe intended manufacturing management system and

organization for the production program ir order to shov how their
efforts will effect a smonth transition into production.

50.19 Post Review Aztion

§0.19.1 After completing the CDR, tne contractor shall publish and
distribute copies of Revisw minutes, The contracting agency
officially acknocwledges completion of a CDR as indicated in_
piragraph 4.2.4.

50.19.2 The ac .omplishment of the CDR sha.l be recorded on the
configuration item Develcpment Record by the contractor.
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60. Test Readiness Reviev (TRR).

60.1 General. Thne TRR shall pe a formal reviev of the
contractor's readiness teo begin formel CSCI testing. It is
conducted after software test procedures are available and CSC
inteyration testing is compiete. The purpose of TRR is for the
contracting agency to determine whether the contrasctor is in fact
ready to begin CSCl testing. A technical understanding shail be
reached on the informal test results, and on the validity and the
degree of completeness of the Computer System Operator's Manual
{(CsoM), Software User's Manual (SUM), and  Computer System
Diagnostic Manual (CSDM). .

60.2 Items to De reviewed. The contractor shall present the
following for revieu:

60.2.1 Requiremen:ts changes. Any changes to the Softwvare
Requirements Specificacion or Interface Reqqui rem=nts
Specification(s) that have been approved since SSR, and which
impact C53CI testing.

60.2.2 Design changas. Any changes to the Software Top-lLevel
Design Document, Sofivare Detalled Design Document, Data Base
Design Documert{s), or Interface Design Document(s) that have been
made since PPR and LDR, and which impact CHCI testing.

60.2.3 Softvare test lans and descriptions., Ar.y changes o
approved Sofcvare Test blans and softwrre Test Descriptions.

60.2.4 Software test procedures. Test procedures to be use¢ in
conducting CSCI tresting, 1including retest procedures for test
anomalies and corrections.

60.2.5 CSC integration tes: cases, procedures, and results, CsC
integration  test cases and procedures used iR conducting infcrmal
CSC integration tests and the test results.

60.2.6 bLoftware test resources. Status of the development
facility hardware, Government Furnished Software (GFS). teast
personnel, wnd supporting test software and -materials, including
softvare test tooi. qualification enda review of the traceability
Detveen rejquirements ynd their -~ ciated tests. .

60.2.7 Test limitations. Identifisation of all softwvare test
limitations.

60.2.8 Sottware oroblems. Summary of soitwvare problem status
including 811 known cdiscrepancies of the C5C! and test support
softvare.

60.2.9 Schedules. Schedules for remaining milestones.
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70. Functional Configuration Audi:c.

0.1 General. The oRjective of the Functional Configuration Audis
(FCA} sha.l be to verify that the zcnfiguration item's actual
performance complies with its hardware DQevelopuen:t or Softwvare
Requiremenss and Interlface Reguiremen:ts Specifications. Test data
snall be revieweZ =g verify tha: the hard7are or computer scftwvare
performs as reguired by its functional/allocated cunfigurarion
identification. For configuration items developed at Governmens
expense, an FCA shall be a prerequisite to aczeptance of the
configuration item. For software, a technical understanding shall
be reached on the validity and the degree 5! completeness of the
Software Test Reports, and as appropriate, <Computer System
Operator's Manual (CSOM), GSoftware 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, vhen so specified by the contrezting
agency, throughout the configuration item's development and
culminates at the completion of the qualification testing of the
configuration item with a review of all discrepancies at the final
FCA. The FCA shall be conducted on that configuration of the
configuration item which is repressntative (prototype or
preprdduction) ot the configuration tc be releas»>d for production
cf the operational inventory gquantities. Vhen & prototype or
preproduction article is not produced, the FCA shall be conducted
on a first production article. For cases vhere configurstion item
qualification can only be determined through integrated system
testing, FCA's for such configuration items will not be considered
complete until completion of 3uch integrated testing.

70.1.2 Rezommendations of configurazion item agcceptance or
non-acceptance ta the locel contract management agency are based
upon and governed Dy procedures and reguirements outlined in

subsequent paragraphs.

70.2 Contract Requirements

70.2.1 The ‘'schedules for thne FCA shall be recorded on the
configuration (tem developmen: record by the contracter. A
configuration item cannol e audited without the contracting
agency authentication of the functional and alliocated baszliine.
In addition, the contractor shall submiy the final drafs Produce
Specificat:ion for the configurazion izem to be audited to the
conrracting agency for review prior to FCA.

70.3 Contracsor Responsibilisw

70.3.1 Prior to the §CA date (for cenficuration items to be
audited), the contractor shall provide the folicwing information
to the contracting ageicy {(this information shall be provided in
addition to the gereral requirements of Section 4.):
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a. Contractor representati:en (the test manager should be 1in
attendance),

b, 1Ildentification >f items to be audited:
(1) Nomenclature
(2) Specification identification number
(3) Configuration Item number
(4) Current listing of all devistions/waivers against <he

configuraticn item, either requested c¢f, or approved by
the concracting agercy.

(5) Status of Test Programs to test configured items with
autcmatic test ecuipunent {(w..en applicaple),

70.4 Procedures and Reruirements

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

70.4.2 The folloving testing information shall be availacle fogmm
the FCA tsam, v

4. Tost plans, specifications, descriptians, procedures, and
reports for the configuration item.

b. A complete 1list of Ggsuccessivlly accomplished functional
tests during wvhich pre-acceptance data was recorded.

C. A complete list of successfu) functional tests if detailed
test data are not recorded.

d. A cqmplete list of functional tests required by " the
spacification but not vet periormed. (To be performed as a
system or subsystem test).

¢, Preproduction and production test results

70.4.3 Testing accomplished with the approved test procedures and
vel.dated data (witnessed) shall be sufficient to insure
configuration item performance as set forth in the specification
Section 3 and meet the quality assurance provisaions/gualification
reguirements contained in the specification Sect:on 1.

70.4.4 For those periormance parameters which cannot completely De
verif,ed during testing, sdeaquate analysis or simulations shall
heve been  accomplished. The results of the analys's or
simulatinns will be sulficient to insure configuretion irte
performance ss outlined in the specification.
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70.4.5 Test reports, procedures, &nd data used by the FCA cteam
shall be made a matter c¢f record in the FCA minutes,

70.4.6 A list of the contractor’s intarnal dorumentation
tdrawings) of the configuration item shall be revicwed to insure
that the contractor has documented the physicai configuration of
the configuration item for which the test cata are verified.

70.4.7 Drawings of HWC! perts which are to be provisioned should
be selectively sampled to assure that test data essential to
manufacturing are inciuded on, or furnished with, the drawings.

70.¢.8 Configuration items which fail to pass Qquality assurance
test provisions,<qualif.ication 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 software 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 70.4.3.

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

70.4.12 For CSCIs the following additional reguirements shall
appiy:

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 CSC! requirements that were not
met, including a proposed solution to each item, an account
of the ECPs incorporated and tested as weil as proposed, and
3 general presentation of the entire (CSCl1 test affort
delineating problem areas as vell as accompiishments.

Ir. An audit of the formal test plans/descriptions/procedures

snall be made and compared against the officisl test data.

" The results shall be checked for completeness and accuracy.

Deficiencies shail be deocumented and made a part of the FCA

minutes. Completion dates f{or all discrepancies shall be
clearly established and documented.

c. An audit of the Software Test Reports snall be performed <o
validate that the reports are accurate and completely
describe .the CSCI tests.
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é. All ECPs that héve been aprroved shall be reviewed to ensure
that they have been technizaliy incorporated and verified,

e, All updates to previously delivered documents shall be
revieved to ensure accuracy and consistency taroughout the
documentation set.

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

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

h. Review data base characteristics, storage allpcation data
and .timing, and seguencing characteris:tics for compliance
wvith specified requirements.

70.5 Post Audit Actions

70.5.1 After completion of the FCA, the contractor shall publish
and distribute copies of FCA minutes. The contracting agency
officially acknowledges completion of the FCA as indicated in
paragraph 1.2.4. _ ) e

70.5.2 The accomplishment of the FCA shall be recorded on t.he'
configuration item Development Record by the contractor.
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80. Physical Confiquration Audit (PCA)

80.1 General. The Physical Configuration Audit (PCA) shall be the
formal examination of the as-built version of a configuration item
against its design docuwanentation in order to establish the product
baseline, After successful completion of the audit, all
subsequent changes are 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 audit of engineering
drawings, specoifications, technical data and tests utilized in
production of HWCIs and a detailed audit of design documentation,
listings, and manuals for CSCIis. The review shall include an
audit of the released engineering documentation and gquality
control records to make sure the as-built or as-ccded
configuration is reflected by this documentation. For software,
the Software Product Specification and Version Description
Document shall be a part of the PCA review,

B0.1.1 The PCA shall be conducted on the first article of
configuration items and those that are & 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
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
(CAQ) are based upon and governed by procedures and requirements
outlined in subsequent paragraphs.

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

80.2 Contract Reguirements

30.2.1 The scheduies 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
auditec. The .contractor shall submit the final draft of the

7%




MIL~-STD~1521B
APPENDIX H

product specification for the configuration item to be audited to
the contracting agency for review prior to PCA.

80.3 Contractor Resvonsibility

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

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

b. Identification of items to be accepted by:
(1) Ndmenclature
(2) Specification ldentification Number
{3) Configuration item ldentifiers

{4) Serial Numbers

(S) Drawing and Part Numbers : G

(6) ldentification Numbers
(7) Code Identificatiorn Numbers
{8) Software inventory numbering system
. A list delineating all deviations/waivers against the
‘configuration item either reqguested or contracting agency
approved.
80.3.2 The PCA cannot De performed unless data pertinent to the
configuraticn item being audited is provided to the PCah team at
time of the audit. The contractor shall compile - * make this
information available f{for ready reference. Regui.. information
shall include:
Cenfiguration item product specification.

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

Complete shortage list.
ACCeptance test procedures and associated test data.

Enginesring drawing index including revision letters. o
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Operating, maintenance, and illustrated parts breakdown
manuals.

Proposed DD Forna 250, "Materisl Inspection and Receiving
Repcrt”.

Approved nomericlature aid nameplates.

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

Software Version Description Document.

FCA minutes for each configuration item,

Findings/Status of Quality Assurance Programs.

3 The contractor shall assemble and make available to the PCA
2t time of audit all data describing the 'item configuration,

- o

-ltem configuration data shall include:

a.

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

:dentificartion of all changes actually made during test.
Identification of ali required changes not completed.

All approved drawings and doccuments by the top drawving
number as identified in <the configuration item preoduct

specification. All drawings shall be of the category and
torm specified in the contract.

Manufacturing instruction sheets for HWCis identified by the
contracting agency.

80.3.4 The contractor shall identify any difference between <«he
physical configurarions of the selected production unit and che
Development Urit(s) used <£for the FCA and shall certify or
demonstrate to the Government that these differences deo not
degrade the functional characteristics of the selected units.

80.4 PCA Procedures and Reguirements

8C.4.1 Drawing and Manufacturing Instruction Sheet Review
Instructions:
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i a. A representative number of dravings and  associated
; manufacturing instruction sheets for each item of hardwvare,
identified by the contrac:ting agency Co-Chairperson, shall
be reviewed to determine their accuracy and insure that they
incliude the authorized chanyes reflected in the engineering
dravings and the hardware. Unless otherwise directed by the
contracting agengy Co-Chairperson, inspection of dravings
and associated manufacturing instruction sheets may be
accomplished on 3 valid sampling basis. The purpcse of this
reviev is to insure the manufacturing instruction sheets
accurately reflect all dJdesign details contained in the
dravings. €ince 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,

The following minimum information shall be recorded for each
draving reviewed:

(1)

Drawing numper/title {(include revision letter)
(2) pate of drawing approval
(3) List of manufacturing instruction sheets (numbers wi’

change letter/titles and date of approval) associat
with this drawing.

(4)

Discrepancies/comments

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

C. AS & minimum, the following inspections shall be
accomplished for each drawving and associated manufacturing
instruction sheets:

{1) Drawing number identified on manufacturing instruction
sheat should match latest released draving.

(2) List of materials on manufacturing instruction sheets
should match macerials identified or the drawing.

(3) All special instructicns called cn the drawing shduld be
on the manufacturing instruction shegts.

{(4) All dimensions, tolerances, finishes, etc., called out
on the drawing should be identified on the mz.cfacturing
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 sheets.

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

{§) Check release record to insure all drawings reviewed are
identified.

(S) Record the number of any drawings contaihing more than
five ocutstanding changes attached to the drawving.

{10) Caeck the drawings of a major assembly/black box of the
hardware configuration item <for continuity from top
drawing down to piece-parc drawving.

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
configuration being produced does accurately reflect released
engineering data, This includes interim releases of spares
provisioned prior to PCA to ensure delivery of currently
configured spares.

80.4.3 Audit of contractor's engineering releaze and change
control system to ascertain that they are adequate to properly
control tha processing and formal release of engineerinyg changes.
The minimum needs and capabilities set forth below are required of
his engineering release records system. The contractor's formats,
systems, and procedures are to be used. Information in addition
to the basic requirements is to be considerad part of the
contractor's interrnal system.¥

80.4.3.1 As w® ™minimam, -<the ‘following information shall be

contained on one releases record supplied by the contractor,

subcontractor, or vendor for seach drawing -number, if aprlicable:
a. Serial numbers, top drawing number, specification number;

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

* Contract Administratiocn Qfifice (CAD) Quality Assurance
Representative (QAR) recnrds can be reviewved for purpose of
decermining the contractor's present and most rccent past
performance.
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!_ of release, change letter, dace of charqe letter r-elegsﬂ
! engineering change order (ECO) aumver,

| 80.4.3.2 The contractor's release function and ducumencetioir will
be capable of determining:

a. The composition cf any part &t any level in te2rms »f
subordinate part numbers (disregard s:andard parts):

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

€. The cumposition of the configura:ion item or pxrt number
with respect to other configurat.on items or part numbers;

v d. The configuration item and asso:iated seria)! numeer on which

. subordinate parts are used, {(This does not apply e

o contractors below prime leve]l who are not producing
configuration items);

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

N

. The cenfiguration iter and serial nunker effectively of any

change.
g. The standard specification numver or standard part number.
_ used wvithin any nonstandard part nutber;

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

- 80.4.3.3 The engineecring release system and associated
A documentation shall be capable of:

e a. ldentifying changes ard retaining racords of superseded
‘ config.rations fourmally accepted by the coutracting agency:;

i b. I1den.ifying all engineering changes released for production
incorporatction. These changes shall be ccmplets y raleased
5.3 incocrporated prior to  formal acceptance of the
configuration item;

o ¢c. Determining the configuration relezsed for each
k conifiguration item at the time of formal accepiance.

80.4.3.4 Engireering data shall be released cr processed through a
central authority to ensure cocrdinated action and preclude
unilateral release of data.

80.4.3.5 Engineering change control numbers shall be unique, @
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80.4.4 Difference between the configuration of the configuration
itez qualified snd the zonfiguration item being audited shall be a
matter ¢f record in the minutes of the PCA.

80.4.5 For HWCI acceptance texts dats and procs=dures shall comply
with 1its product specification. The PCA team shall determine any
acceotance tests to be reaccomplished, and reserves the
prerogative to have representatives cof the contracting ascency
witness all or any portioa of the required audits, inspections, or
tests. )

60.4.6 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 test of subcontracter equipment end items at point of
manufacture. Such data shall have been wvitnessed by Government
representative.

B0.1.8 The PCA team reviews the prepared back-up data (all initial
documentation wilizh accompanies the configuration item) for
correct types and juantities to ensure adequate coverage at the
time cf shipment to the user,

80.4.9 Configuration items which have demonstrated compliance with
the product specification are approved for acceptarce as follows:

&, The PCA ta2am shall certify by signature " that the
configuration item has been buil: in accordance with the
drawings and specifications,

80.4.10 As a minimum, the following actions shall be performed by
the PCA tearm on each CSC! being auilited:

a. Review all documents <«which will <comprise the Software
Product Specification for foimat and completeness

b. Review FCA minutes fcr recordec discrepancies and actions
taken

Review th2 design desc:iptions for proper entries. swvmbols,
iabels, tags, reiferrnces, and data descriptions.

Ccmpare Top-Level Compiter Software Component (TLCSC) desicn
descriptions with Lower-Level Zomputer Sofrware Componentcs
(LLCSC) descriptiong for consistency

Compare all lower-level design descriptions with all
software listings for accuracy and completcess
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LN,

f. Check Softwire User's Manual(s), Softvare Programero
Manual, Conputer System Operator's Manual, Firmware Support .
Mgnual, &nd Computer System Diagnestic Manual fcr format
completeness and cenformance with applicable data item

descriptions, (Formel verificatior/acceptance of these
manuals should be withheld until system testing to ensure N
that the procedural contents are correct) e
e
g. Examine actual CSC! delivery mesdia (card da2cks, tapes, e
etc.,) xv insure conformance with Section 5 of the Software T

Requirements Specificstion.

h., Review the annotated listings for compliance with apprcved
coding stcandards (e.g. Appendix C of DOD-51D~2167). S

80.5 Pest Audit Actions

80.5.1 Contracting agency acceptance or reisction of the
configuration item and the configuretzicn item product
specification presented for PCA must be furnished to the
contractecr in writing by the responsible contract managament
agency or other designated agency sfter completion of PCl,

80.5.2 After completion of the PCA, the contractor shall publisb
and distribute copies of PCA x;inutes. The ccntrecting agency
cfficially acknowledges completion of the PCA 23 indicated igae
paragraph 4.2.4.

80.5.3 The accomplishment of the PCA shall be recorded on the
configuration jitem Development Record by the contractor,
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90. Formal Qualification Review.

90.1 General. The cbjective of the FQR shall be to verify that
the actual performance of the configuration items of the system as
detcrmined through test comply with the hardware Developnent
Specification, Software Requirements aad Interface Requirements
specifications, and to identify the tes:t raport(s)/data which
docunent results of qualification tests of the configuration
items. The point of Government certification will be determined
by the contracting agency and will depend upon the nature of the
projram, risk aspects of the particular hardvare and software, and
contractor progress in successfully verifying the requirements of
the configuration items. When feasible, the FQR stall be combined
vith the FCA at the end of configuration item/subsystem testing,
prior t¢ PCA., If sufficient test results are not avaiiable at the
FCA to insure the configuration items vwill perform in their system
enviranment, the FQR shall be conducted (post PCA) during System
testing whenever the necessary tests have heen successfully
completed to enable certification of configuration items. For
non-combined FCA/FQRs, traceability, correlation, and complet®ness
of the FQR shall be maintained with the FCA and duplication of
effort avoided.

90.2 Reguirements.

¥0.2.1 in ceses where the FQR and the FCA can be accomplished in a
single combined Audit/Review, contractor and Government
"tertification™ Of 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 wili be
delayved until it is determined that sufficient information on the
system's qualification is available. The FQR may be delayed up to
the end of System testing 1{ deemed necessary.

S0.2,3 When a separate FQR is necessary, the consractor shall
notify the contracting agency of the sufficiency of the
configuration itsms test results to substantiste a FQR and
coordinate the agenda with the Deputy Directot for Test and
Deployment. The FQI team will be assembled in the same manner as
that required for the FCA team. No Quplication of FLA efforse
shall coccur at the FQR; however, the following additioral efforts
must be accomplished:

890.2.3.1 & revievw of the FCA minutes must be performed and the FQR
shall be considered as n extension of FCA. New/aaditional
qualificstion data shall be gaudited and reviewed to insure
qualification of the configuration itemsg 2gainst the
System/Segment, Software Xeguirements, and Interface Requirements
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80.2.3.2 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 daze 0f system certification
of qualification and the identity of the test
reports/documentation which sets forth the results of the
8ssociated test(s) in the configuration item Development Record.

90.2.4 All other factors such as: agenda, team organizagion,
review precedures, data to be reviewed, etc., shall be
accomplished as delinested in the FCA and Gensral Requirements ang
Procedures sections of this standard to the extent necessary to
acconplish the FQR.

90.3 Post Review Action

90.3.1 After the conduct of the FQR, the contractor shall publ@sh
and distribute copies of FQR minutes. The contracting agency will
officially acknowledge the conduct of the Review as indicated in

paragraph 4.2.4.
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SAMPLE CERTITICATION ATTACHMENT

PRE~-FCA CHECK SHEZIT

NOMENCLATURE
CONFIGURATION ITEM NO.

CONTRACTOR REQUIREMENTS

Waiver/Deviaticn List Prepared

Qualification Test Procedures Submitted

Qualification Testing Completed

Qualification Test Results Compiled &
Avajilable

Facilities for Conducting FCA Ava:lanle

Qualification Test Procedures Reviewed
and Approved

Qualificaticn Testing Witnessed

Cualification Test Data and Results
Reviewed and Approved

COCMMENTSE

Figure 3
Page 1 of 11l
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SAMPLE CERTIFICATION ATTACHMENT
FUNCTIONA". _CONFI N ‘

FOR
CONFIGURATION ITEM NC. (S)

CONTRACT NO.

PRIME CONTRACTOR: EQUIPMENT MANUFACTURERS:

APPROVED BY APPROVED BY
(CONTRACTOR) { CONT "IN

Figure 3
Page 2 of 11
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DEFINITIONS:

COMMENT: A note explaining, illustrating, or criticizing the
meaning of a writing. tems cf tnis nature should be explored
by the contractor and/or the Contracting Agency, but corrective
action is NOT necessary to successfully accomplish a FCA.

DEFICIENCY: Deficiencies consist of two types: (1) conditions
of characteristics in zny hardware/software wnich are not in
compliance with specified configuration, or (2) inadequate (or
erroneous) configuration, identification wnich has resulted, or
may result in configuration i1tems that do not fulfill approved
operatiuvnal reguirements.

Pigure 3
Page 3 of 11
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SCOPE/P

Scope:
-

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

Configuration Item No. Nomenciature Part No. Serial No.

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

Figure 3 .

Page 4 of 11
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CERTIFICATION SHEET NO. 1 .

(For Egquipment/Computer Soitware)

Contracs: Date

Contracsor:

Configuration I«em No.: o

Qualification Test Procedures and Results. The qualification test/ [
analysis results have been reviswed to ensure that testiny iz adegua
properly done, and certified. (All test procedures #nd interface A
documents shall be reviewed to assure that the documents have been o
approved by the Contracting Agency. All test data sheets shall be [N
reviewed to assure that the test was witnessed by a representative ol
the Contracting Ageacy.!

L}
"

6 . Attached is a list of the documents reviewed.
Check One

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

Attached is a list of deficiesncies.

Signatureis) of FCA Team Member(s)

%

*Sub-Team Chairpersch

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

Configuration Item No. Nomenclature

SpeciZicaticn No.

Test Procedures

Description Test Resul:

Pigure 3
Page € of 11
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TUNCTIONAL CCNFIGURBTION AUDTT

$4 FICATION NO, 2
(For Eguipment/Computer Soitware)

Contract: Date

contractor:

Configuration Item No.:

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

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

Check. One

[] The eguipment(s)/computer software lisied-on Certification
Sheet No. 1l of this report complies with all applicable
specifications and standards. See Attachment _ for comments.

Ej dttached is a list of discrepancies and/or comments.

Signature(s) cf FCA Team Member(s)

o

*Sub-Team Chaixperson

Figure 3 .

Page B ©of 11
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A. Deviation/Waiver Review Team Instructions. All approved
waivers and deviations to military specifications and standards
shall be reviewed and recorded. Alsoc, record any part of the

FCA which fails to meet specifications or standards but is not
an approved waiver/deviation.

B. Resulta of Team Review. List the deviations/waivers against
the egquipment/computer Software being FCA'd that were reviewed,




MIL-5TD~15210
APPINDIX I

G3AIIM JALLITYLIG/ IVAOUddY (*233’a4s ‘oads)
ENUVHIY B C
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Figure 3
Page 10 of
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SAMPLE CERTIFICATION ATTACEMENT
FORMAL QUALIFICATION REVIEW

(For squ.ipment/Computer sSoftware)

Contract: D&ate

fsontractor:

Configuration Item No.:

Formal Qualification Peview. Qualification Test/Analysis results
Fave Teen reviewed to verify that the actual performance of the
configuration item complies with its development or requirements
specification(s) and thet sufficient test results are available to
ensure the configuration item will perform in its system environment,

Attached is a list of the documents reviewsd.
Clieck Ore

CJ Results reviewad satisfy FQR regquirements and the configuretion
item is qualified for entry into the Government Inventory.

O Results reviewed are unsatisfactory/insufficient for FQR. FQR
will be delayed until it is determined that sufficient

information on the configvration items Qualification is available. B

Signaturel(s) of FCA Team Member(s)

Figure 3
Paga 1] of 1l
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SAMPLE CERTIFICATION ATTACHMENT
SAMPLE PCA CHECKLIST

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

Bardware:

Computer Software:

Docurentation:

(1) Approved final draft of the configuration item "—‘
proiact specification.
{2) A list delineating both approved and cutstanding

changes against the configuration item.

(3) Complete shortage list,

(4) Acceptance test procedures and associated test
data.

(%) Engineering Drawing Index.

(6) Operating, maintenance, andéd illustrated parts

breakdown manuals.
(7) List of approved material review board actions
On waivers.
Proposed DD Form 250, "Material Inspection and
Receivinm Report®.
Approved nomenclature and nameplates.
Manuscript copy of all CSCI manuals.
Computer Software Version Description Document.
Current set of listings and updated design
descriptions or other means of design portrayal
for each CSCI.
FCA minutes for each configuration item.

—

o o
DO -

~—

Figure 4§
Page | of 20
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SAMPLE CERTIFICATION ATTACHMENT

SAMPLE PCA CHECKLIST (CONTINUED)

Yes No .

(1) Define Product Baseline.

(2) Specification Review and Validation.
(3) ODrawing review.
(4)
(3)

Review accaptance test procedures and results,
Review shortages and unincorporated design
changes.
{6) Review deviations/waivers.
(7) Examine proposed DD 250,
(8) Review contractor's Engineering Release and
Change Control System.
§) Review system allocation document. o
10) Review Software User’s Manuals, Software
‘ . Programmer's Manuals, Computer System Diagnostic
Manual, Computer System QOperator's Manual, and
Firmware Support Manual.
(ll) Review CSCls for the following:

{({a) Top-level and lower-level Zomputer Software
Component deeign Gescriptions or alternative
design portrayals.

() Top~level and lower-level Computer Saftware
Component interface requirements.

{c) Data base characteristics, storage alloca-
tion charts and timing arnd seguencing
characteristics.

(l2) Review packaging plan and requirements.
(13) Review gtatus of Rights in Data.

Figqure «
Page la of 20
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SAMPLE CERTIFICATION ATTACHMENT

_ BHYSICAL CONFIGURATION AUDIT (PCA)
; FOR

CONFIGURATION ITEM NO.(s)

CONTRACT NO.

PRIME CONTRACTOR: EQUIPMENT MANUFACTURERS:

APPROVED BY (DESIGNEE) APPROVED BY { DESIGNEE) I
CONTRACTOR CONTRACTING AGENCY

DATE DATE ___

Figure {

Page Z cf 20 ‘
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DEFINITION OF TERMS

COMMENT - A note explaining, illustrating, or criticizing the
merning of a writing. 1Items of this nature should be explored
by the contracter 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 shall

b; rectified by the contractor prior to successful accomplishments
of a PCA.

‘Figure 4
Page 3 of 20
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SCOPE/PURPOSE

A Physical Configurasticn Audit (PCA) was conductied on the
following end items of eguipment/computer software:

CONFTIGURATION 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 egquipment/computer

software is not to be construed as meeting Contracting Agency
requirements for delivery by the centracter of an operational

system meeting approved acceptance criteria.

Figure 4 I

Page 4 of 20 .
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: CERTIFICATION GHEET NO. 1 :
o (For Equipment/Computer Software) Gy
. Contract: Date E
L Contractor:
“é Preduct baseline. The following documents of the issue and date “
< shown comprise the product baseline for the listed egquipment(s)/ '
o computer software: y
o5 EQPT. /COMP.
ASSEMBLY TOP SOFTWARE CONFIGURATION
SPEC NO. DRAWING NO. ISSUE NOMENCLATURE ITEM NO.
o : E
. iﬁ? |
N Signature(s) of PCA Team Member(s)
Ve "‘ s s
g .
**Team Chairperson
g *Sub~-Team Chairperson
-
o Figure 4
) Page 5 of 20 ’
o Lol .
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DPHYSICAL CONFIGURATION AUDIT

SERTIFICATION SHEEL NO. 2
{For Equipment/Computer Scftware)

contracet: Date

Contractor:

Cpecification Review and Validation. Spec.fications have been
reviewed ard validated to assure that they adequately define the
ceafiguration item and the necessary testing, mobility/transpor-
tability, and packaging requirements.

Check One

[j The Type T Specifications are complete and adequately

define the econfiguration item. They shali. therefore,
constitute the product baseline, See Attachment __ for
comments .

EJ The Type C Specifications are unacceptable, BAttached is
list of Jdiscrepancies.

Signature(s) 2f FCA Team Member(s)

*Sub~Team Chairperson

Figure 4
Fage & of 20
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A. 5Specification Review and Validation Instructions. The
detalled specificaticns Jisted in paragraph B. ©Selow shall
be reviewed for compliance with the applicable requirements.
Each Specification shall serve as the basic document for
configuration control of the subject configuration itams.

The information contained within the specifications shall be
audited at the PCA.

BE. Review and vValidation Results:

l. Specifications Reviewed and Validated

EQPT./COMP. I
SOFTWARE CONFIGURATION W
SPEC NO. PART NO. CATE NOMENCLA TURE ITEM NO. g

2. Specifications Reviewed and Disapproved: : 5
(Provide attachment for causes.) “T

Figure 4
Page 7 of 20
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PHYSICAL CONFIGURATION AUDIT

CERTIFICATION SHEET NO. 3
(Egquipaent)

Contracet:

Contractor:

Prawing Review. Drawincgs have been compared with the eguipment to
ensure tnat the latest drawing change letter has been incorporated
into the equipment, that part numbers agree with the drawings, and
that the drawings are complete and accurately describe the eguipment.

ARttachment __ is a list of the drawings revieved.

Cheeck One 6

EJ The drawings are complete and accurately describe the eguipment.
See attachment ___ for comments.

[[] Attachment __ is a list of discrepancies.

Signature(s) of PCA Team Members(s)

\

*

*Sub-Team Chairperson
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A. Drawing Review Results. The fcollowing drawings were reviewed
by the PCA drawing reviewing sub-tearns:

DOCUMENT NUMBER DOCUMENT TITLE

Figure 4
Page S5 of 20
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PHYSICAIL CONFIGURATION AUDIT
CERTIFICATION SHEET NO. 4

{Equipment)

Contract: Date

Coatzactor:

Acceptance Test Procedures and Results. The acceptance test results
have be=en rev:iewed to ensure that testing is adequate, properly done,

and cert.ified.
Attachment __ is a list of the documents reviewed.
Check One

1 Procedures and results reviewed satisfy the regquirements
and are accepted. See Attachment __ for comments.

[[] Attachment __ is a list of discrepancies.

Signature(s) of PCA Team Member(s)

L

“Sub-Team Chairperson

Figure 4
Page 10 of
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PEYSICAL CONFIGURATION AUDIT ,
FICATION SHEET NO, §

- (For Equipment/Computer Software)

- Contract Date

Contractor:

o Review of Shortages and Unincorporated Design Changes. The shortages

) and unincorporated design changes listed on the proposed DD Form 250, I
“Material Inspection and Receiving Report”, and other records have
been reviewed.

Check One

;1 There are no shortages o£ unincorporated design changes, °
B e , Attachment __ is a list of shortages and/or unincorporated N
i ’ design changes, and vhe recommended corrective action required. -?
;;. Sigrnature(s) of PCA Team Mamber(s) |
;T- . °
-

7%‘ *Sub-Team Chai-person )

Figure 4
Page 11 cf 20
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Review of Shorrages and Unicorporated 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 Contracting
Agency or their designated representatives for a deter-
mination of what changes should be accomplished in tihe
field and what changes should be accomplished &t the
cantractor's facility. The Contracting Agency shall o
alsc determine if the reported shortages and unincor- ‘
porated changes are complete.

LN

Results. List the shortages and unincorporated design
changes that were reviewed in compliance with requirements.

Figure 4 -lﬁ;
Page 12 of a e

108



MIL-STD-15418
APPENDIX I
PHYSICAL CONFISURATIQN AUDIT

CERTISICATION SEEET NO. 6
(For Equapment /Computer Software)

Contracrt: Date

Contractor:

Review Deviations/Waivers., A review of all deviations/waivers to
military specilications and standards that have been apuroved.

The purpose is teo detarmine the extent to which the equipment(s)/
computer software undergoing PCA vary from applicable spacifica-
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 bee, reviewed with the following resulcts:

Check COne.
The equipment(s)/computer soitware listed on Certification
Sheet No. 1 of this report complies with all applicable
specifications and stancdards. See Attachment __ for comments.

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

Signatuxe(s)'af PCA Team Member(s)

*Sub~Team Chairperson

Figure 4
Page 13 of 20
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Deviation/Raiver Review Team lnstruct:ion. All approved waivers
and deviations to mllltary specitications and standards shall be
reviewed and recerced. ALlso, recora any part of the PCA which
fails to meet specifications or standards but is not an approved
waiver/deviation.

Resulrs of Team Review. List the deviations/waivers agains: the
eguipment/computer software being PCA's that were reviewed.

Figure 4
Page 14 of 20
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PHYSICAI, CONFIGURATION 3 .CI1T
SERTITICATION SHEET NQ. 7

(For kEqQuapmentscompucer Sortware)

Contract: __ _ Date

Contractor:

Exxmination cf the Proposed DD 250. The DD Form 250 has bezn examines
tc ensure taat 1t adequartely cefines the eguipment/computer software
and that unaccomplished tasks are inlcuded as deficiencies.

Check oOne

E] The .DD Form 250 adequately defines the eguipment/computer
software and all unaccemplished tasks are included as
deficiencies.

[ Attachment __ is a list of discrepancies and/or comments.

Signature(s) of PCA Team Member(s)

»

*Sub-Team Chalrperaon

Figure 4
Page 15 of 20
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Examination ¢f the Proposed DD Form 250. The croposed DD Form
<20 shall be examined tor completeness and an accurate definition
of the equipment/computer software. Unaccomplished rasks,
shortages, and certain specified discrepancieas uncovered at tne
PCA shall be included in the DD Form 250. If the eguipment/
computer softwarc is to be shipped from the plant, the Program
Office representative will recommend to the CAO that the DD Form
250 Le executed in accordance with the terms of the contract.

Results. Include a statement that the proposed+DD Form 250 was
SE3V LS
examined and was recommended.

Figure 4
Page 16 of 20
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PHYSICAL CONFIGURATION AUDIT

o QHEET 'r2~[
- (For Egquipment,Computer Scftware) N
Contract: Date

Contractor:

-

: Review of Contractor's Engineering Release and Change Contrel Svstem.
g The contractor's engilneering release system and change conirol proce-
dures have been reviewed to ensure that they are adeguate to properly
control the processing and formal release ¢of engineering changes.

Check One 42 -
The contractorl's engineering release system and change control
. ‘ procedures are adequate for the processing and formal release
7 6, of engineering changes.. See Attachment __ for comments.
)
Attachment _ is a list of deficiencies.
Signature(s) of PCA Team Member(s)

*

*Sup--Team Chairperson

Figure 4
FPage 17 of 20
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" v 7 b
SERTIFICATION SHEET MO. S
(For Eguipment,C omputer Soitware)
Contract: Date: M
Contractor:

Sysctem Allocation Deocument Review. The following System Allocation
book form drawings have been reviewed and validated to ensure that
they adequately identify, and are compatible with, the shipping
instructions.

Check One

= E] The System Aliocation Document is complete and adeguately O
' defines thc equipment/computer scoftware scheduled fcor each
location.

{1 The System Allocation Decument is unacceptable. Attached is
a list of discrepancies.

i.] This task is not reguired by contract.

Signature(s) of PCR Team Memberi(s)

L 4

*Sub-Team Chairpezsen

. Figure ¢
. Page 1B of 20 ‘
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A. System jllocziion Document Instsucticns:

l. The System Allocation Docurents, both Part I and Part 11,
applicable to the coatract shall be reviewed to determine their
accuracy and insure chat they adequately describe the equipment/ s
computer software, R

2. The following information shall be recorded:
Part 1.

a. System emplovirent and configuration. 3
b, Specification reference. o
c¢. Location.
d. Mission Equipment.
Configuration Item Number
Short Title
Part Numbex
Serial Number
e. Installed equipment/computer software.
Ceonfiguration Item Number
Sheort Title
Part Number
Serial Number
Drawing Title and Number
Nunber of sheets
Issue Number.

o gt L]

Part II.

a. Location.

b. Specification Number

t. Eguipment/computer software nomenclature.
d. Configuration Item Quantit:.

e. Assembly Drawing Number ]

5

3. Insure that the System Allocatieon Documents are compatible wIN
ke prioriti=s and shipping instructions, .

3, Evstem Allocation Document Review Results, "The followlnag System

. ——

Allccation Documents were= reviewed by the PCA Reviewing Sub-Team:

DOCUMENT HNUMBER DOCUMENT TITLE

Figure 4 -
Page 1% of 20 M

"
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PEYSICAL CONFTICURATION ACDIT

CERTITICATION SHEET NO. 17
(Equipment)

Contrace: Date

Contractor:

i. Review of lLogistics Surport Plan for Pre-uperational Support.
The Logistics Support Plar ¢0r Pre-operatls..al Support has been
raviewed to ensure that it is adeguate £ support the acquisition

phase aand is compatible with the opersiional phase maintenance concept
and support regquirementcs.,

Check One

Ej The contracter's Legiccic Plan for pre-operational support
will fulfill the acguisition phase reguirements and is com~
patible with operational phase needs.

] Attachment __ is a list of deficiencies.

. Review ¢ Long Lead Time Items and Provisioned Items Processed to
PCA. Lore Lead Time ltems re eased and items pravxsxanea. prior to

PCA have been reviewed to ensure that obsolete items resulting from
pre-PLA design chang2s are purged from the system. Where basic items
mzyv be upgraczd by rework or modification these actions have been
serified as accomplished or in process based upon design change notice.

Check One

CJ long lead time items and provisioned items prucessed, prior to PCA,
are all of current configuration at time of PCA or are in wvork.

Ej Attachment _ is a list of deficiencies.

Signature(s) cf PCA Team Member(s)

-

*Sub-Team Chairperson

Figure 4
Page 20 of 20




MIL-STD-1521B
APPEYDIX J

100. Application:Guide faor Tailoring MIL-STD-152)

100.1 Scooe

This appendix sets Zforth guidance <or the cost effective
application of the reguirements of this standard when this
standard is contractually invoked during the scgquisition process.
This appendix serves as guidance for the activity responsidle for
the preparation ol contract requirements and does not form 8 part
of the contract,

100.2 Purpose

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

Eliminate inapplicakle and unnecessary requirements.

Provide for adding/modifying necessaéy technical raview and
audit factors not included in MIL-STD-1S521.

Eliminate redundancy and inconsistency with other contract
specifications and standards.

100.3 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. 1t 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
milictary procurement, but is especially applicable to the initial

tages 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 Relationship zo the Statement of work

The Program Manager must «eep in mind that technical reviews
provide visibility 1inte the contrac:tor's impiementation of the
work effort required under the terms of the SOW and the contract
to assure timely and effective a:tention to the technical
interpretarion of contract regquirements, The key to tailoring
MIL-STD-1521 is to match the MIL-STD-152]1 requirements against the
details of the applicable SOW/Contractual tesk requirements, It
willi become immediately obvious that MIL-STD-1521 may contain
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technical review factors that 3re not applicable to the contract
under coensideration, (For example, if a contrac: does not include
computer softesare, all references to the review of Computer
Software materials in MIL-STD~1521 will not apply.) When
MIL-STD-1%521 1s wusecd, then a task containing the applicable
raquirements will be specified in the SOW. Review factors nct set
forth in MIL-STD-1521 but considered necessary because of the
nature of the particular program should be adcéed in the SCw. B8y
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 MiL-STD-1521 is the broad program dozuman: for technical
reviews and audits, other standards in existence also reqguire

technical reviews or audits. For example, MIL-STDs for
reliability, maintainability, system engineering and others can
require reviews and/or audits. Review of these aspects of the

design would alsoc be required under MIL-STD-1521; therefore, if
such standards are contractually stipulated tugether with
MlL~STD-1521, the SOW should inciude 2 provision to show how and
whether the technical review requirements of these other standards
can be combined with technical reviewx/audits in MIL-STD-1S521
Combining reviews does not nullify other MIL-STD(s), “Plans”, etc,é
wvhich contain requirements for reviews/audits. The contract
should require the minimal iniegrated, comprehensive technical
design review effort that will provide the desired visibility arnd
assurance 9f contract cempliance.

100.4.3 Contractor Participation in Tsgiloring

Wwhen requiring & particular review or audit, it is important that
the topics to Se 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
preparaticn, that the offeror recommend the MIL-STD-1521
topics/items and their related details to be covered at the
various reviews or gsudits 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 reviev, The reguirement, however, for the review/audit mus: be
finalized prior o connract award.

100.4.4 Complexity

a. System/Segment/subsystem/configuration item complexity and
type of program is central in determining both the need for
and the number of such revievs. When developine e small‘
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non-complex system some reviews mav not be required, or, if
required, may be limi<ed in Scope. The tailoring procedures
discussed earlier should resul: either in the exciusion cf
MIL-STD-1521 or irn a tailored MIL-STD-152] that reflects a
limited scope technical reviev effort. Conversely, in a
very complex development the review process will increase in

levels and numbers of reviewvs,

. In addition to the above, the cdegree of application 1is
dependent upon the configuration item state of development
(example, new Sesign vs. commercialiy available) or the
degree of eny modificazions, if irvolved. 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 c¢onsider 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 Audits is extremely.

important., If they are conducted to0 early, the item for review
wil)l not be adequately defined. Conversely, if the review is too
lete, the program commitments could hava been made erroneously,
and correction will be both difficulz and costly. For planning
purposes, a good method for scheduling technical reviews is to
relaze them to the documentation reqguirements. 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 s to assess the
contractor's approach to meeting these requiremenzs of these
documents. Scheduling of audits are dependent not only on
documentation availability but also on hardware/scofrware
availability, and the completion of the acceptance qualification
tests, Table 1l contains a 1list of the primary documentation
associated with each review or audit and the estimated time

phasing:

TABLE !
SCHEZDULING TECHNICAL REVIEWS AND AUDITS
Review Time Phase Primarv Documentaticn
SRR Usually accomplished in the vVarious analysis and
"Concept Exploration phase. trade study reports
However, may be used 1in used to develop the
other phases when the system/seguent

[
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Review Time Phase Primary Docurentat:on

Concept Ex;jloration phase requirements for the
is not accomplished. specification,

Usually in the Demonstration System/Segment

and Validation phase, Specification,
preliminary Operaiional
Concept Document,
preliminary Software
Requirements and
Interface Rerquiraments
Specifications, analyses,
trade studies, Drawings
Level I DOD-D-100C.

Usually early in Full Softvare Requirements

Scale Development Specification, Intarface
Requirements
Specilications,
Operational Concept
Document .

Usually accomplished in the Development, Type B —
Demonstration and validation Ferformance 6
and/or Full Scale Specification,
Development Phase Drawings Level 1
DOD~-D~1000, Softvare
Top Level Design
Document, Software Test
Plan, preliminary
Computer Resour-.es
Integrated Supfport
Document, preliminary
Computer System
Operator's Hanual,
preliminary Softwvare
User's Manual,
preliminary C.mputer
System Diagnostic Manual.

Usually accomplished in the Draft Product, Type C

Full Scale Development Spucification, and

phase referenced documentation,
Drawvings Level 1 or il
DOD~D~1000, Software
Detrailed Design Document,
Interface Degsign
Document(s), Data 3ase
Design Document(s!,
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Review

Time Phase

TRR

FCA

PCA

Usually accomplished in
the Full Scale Development
phase

Usually accomplished at
end of Full Scale
Development

Usually accomplished early
in the initial production
when the deveiovping
contractor is preselected
as the production
contractor, However, may
be accomplisned at the end
of Full Scale Develcpment
vhen the developing
contracter is not
pressa)ected as the
production contracter.

And the PCA is repested
with euch .subseguen:
zontractnor or break

in productior,

Primarv Doccumentation

Software Test
Description, Computer
Resources Integrated
Support Document,
Softwvare Progranmer's
Manual, Firmware

Suppeort Manua!, Informal
Test Descriptions/Test
Procedures, Software
Development File(s),

Software Test Procedure,
Informal software test
results (of development
tests),

Test plans, test
descripitions, test
procedures, saftware
Test Reports, Computer
System Operator'=s manual,
Softwvare User's Manual,
Computer System
Diagnostic Manual,

Final Part II
Specification/Type C
Preduct Specifications
and referenced Qocuments
and drawings. Drawings
Level 11 or 1111
DOD-D-1000. Software
Product Specification,
Version Descriprion
Document .

Although the time frame for reviews and audits i5 suggested above,

they may wvary depending on ths particular program. The schedule
for esch review or audit may be requested from the cfieror as part
of his proposzl, or as part of the system angineering management
plan (which can be part ¢f the proposal).

1217122




MIL-STD-.5218
APPENDIX X

119. Preoduction Readiness Review (PRR)

110.1 For specific guidance, see AFSCR 64-2, Production Readiness
Review,

Toh
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3.10 Production Readiness Review (PRR). This review is intended tc determine
the status of completion of the specific actions which muat be satisfactorily
accasplished prior to executing a production go-ahead decigien. The reviewv ie
accanmplished in an fincremsntal fashion during the Pull-Scale Development
phase, usually two initial reviews and cne final review to assess the risk in
exerciaing the production go-zhaad decisicn. In its earlier stages che FRR
concerns itsalf with gross level manmufactnring concerns such as the need for
i6antifying high riak/low yiald manufacturing processes cxr meterials or tbha
requirement for manufacturing development ~ffort to satisfy dezign
requiremcnts. The reviews hecome more refined as the design matures, dealing
with such concerns as production planning, facilities allocation,
incorporation of producibility-oriented changes, identification and
fabrication of toolis/test equipment, long lead item acquisition etc. Timing
of the incremental PRRs is 2 function of progran posture and is not
fpscifically locked in to other reviews.

OTEER VEPIRITIORS

3.11 TFor further guidance on cost terminology see the latest edition of DODI
5000.32, "niform Budget/Cost Terms and pefinitions.

3.12 Few titles 2re being phamed in for the levels of maintenance. They are
{(with their former terms): On Bguipment {(QOrganizationul), Off Equipment = On
Bite {Intermediats), Off Bguipment ~ Off Site (Deput). BSee the latest edition
of Awr ££-.4, Pguizzent Baioteaance Policies, Objectives. and Reponsibilities,

3.13 Por definiticus of Lhe various levels of repair, see the latest edition
of MIL~STD-280A, Definitioun of ltem lLevels, Itein Exchangeability, Models, and
Related Torms.

3.14 Configuration .tem. Eardware or software, or ar aggregation of both,
which is designated by the contracting agency for configuration management.

3-15 Engineering Data: Engineering documents such &s drawings, associrted
lists, acompanying documents, manufacturer specirications, manufacturing
planning documentation, and standards or other informartion prepared by a
dezign a2ctivity and relating to the deeign, manufackture, procurem=ni, test, or
inspection of bardware items or services, as defined in DOD-STD-100 and
bOD~-p-21000.

Eupersedes page 7/8 of 4 June 1985

7/8




NIL-STD-1521RB
APPENDIZ A
1% pec 85

19. System Requirements Review (E88R).

10.1 General. The SRRz are normally conducted during the systam Coacept
mxploretion or Demonstration and Validation phase. BSuch reviexs may be
conducted at any time but normally will be conducted after the accomplishment
of functional analysiz and preliminary requirements allocation (to
operationsl/maintenance/training Bardware Configuration Items (8WCIis),
Jomputer Software Configuration Items (CBCIs), facility configuration items,
manufacturing considerations, personnel and human factors) to determine
initial direction and progress of the conrtractor's System Engineering
Asnagement effort and his convergence upon an optimum and complete
configuration.

10.2 Purpose. The total Systew Engineering Marzgement activity and its
output shali be reviewed for responsiveners to the Statement of Work and
syetem/segment requirements. Contracting agency direction to the contractor
will be provided, asc necessary, for continuing the technical program and
system optimization.

10.3 Jtems to be Reviewed. Representative items to be reviewed include the
resulcs of the following, as appropriate:

a. Mission and Requirements Analysis
b. Punctional Flow Analysis

c. Preliminary Requirements Allocation
d. System/Cost Effectiveness Analysis

e. Trade studies (e.g, addressing system functions in mission amd
support hardware/flirmvare/software).

f. Synthesair

9. Logistics Support Analysis

h. Specialty biscipline Studies (i.e., hardware and softwar: reliability
analysis, maintainability analysis, armament integration, electromagnetic
compatibility, survivability/vulnerability (including nuclear), inspection
methods/techniques analysis, energy wanagement, environmental considerations).

i. System Interface Studies

J. Ganeration of Specification

k. Program Risk Analysis

l. Integrated Test Planning

Superuedes page 19 of 4 June 1985
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m. Producibility Analysis Plans
Aa. 7Teckhnical Performance Neasurement Flanning
©. Engineering Integration
P. Data Nanagement Flanas
qg. cConfiguration Management Plang
I, System safety
s. Buman PFactors Analysis
t. Value EBuginc 2ring Studies
. Life Cycle Coxt Analysis
V. Preliminary Manufacturing Plans
w. kanpower Requirementsa/Fersonnel Analyeis
X. MNileatone Schidules
106.3.1 The contractor shall deacribe his pzogress.ahd problems in:
10.3.1.1 Risk identification and risk ranking (the interrelationsnip among

syster effectiveness analysis, technical performance measurement, intended
manufacturing methods, and costs shall be discussecd, as appropriate).

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

10.2.1.3 Significant trade-cffs among ctated system/segment specification
requirements/constraints ani resulting engineering design requirements,/
conatraints, manufacturing methods/pro.ess constraints, and logistic/cost of

ownerabhip reguircients/constraints and unit production cost/design~to-cost
objectives,

10¢3.1.4 ldertifying computer resources of the system and partitionirg the
system ints AWCIS and C5Cis. Include any trade—off studies conducted to
evaluate alternative approaches and methodz for meeling nperational needs and

to determine the sffects of constraints on the gystenm. Also inclode any
evaluations of logistice, technology, cost, schedule, resource limjtations,
intelligouce egtimates, etc., made to Jetermine thoir impact on the system. -

In addition, addreas the following specific trade~offs related to corp-ter
IABOUrCes :

(Reprinted without change)
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f. SBurvivability/vulnerability (including necloar)
o Jo Reliability/mainteicability/Availability (R/M/RA)
h. Electromagnetic Compatibility
1. Logistic Support Analyeis to address, 28 appropriate, integraced
logistics support including maintenance concept, support equipment concept,
lcgistics support corcept, maintenance, supply, software suppert Zacilities,
etc. (KIL~STD-1388~1 and 2)

3. SBystem Safety (emphasis shall be placed on system hazard analysic and
identification of safety test requirements)

k. Securit;y
1. Bumn Pactors
m. Transportabiiity (including Packaging and BHandling!
n. System Mass Properties
o. Standardizestion
. Electronic Warfare
__ G. Value Engineerina

6 r. System Growth Capability
5. Program Rigk 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 conditione (Temperature, Vibration, Shock, BHumidity,

Y. Training and Training Support

z., Milestone Schedules

aa. Software pevelopment Procedures
20.3.2 Results of significant trade stuldies, for example:
a, Sensitivity of selected mission reguirements versus

' Supersedes page 25 of 4 June 198%
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replistic perforushnce purameters and cost estimates.

b,

Operations dasign versur maintenance dexign, including sopport

equipment impacts,

Ceo

£.

h.

Syster centralization versus decentraliszativn

Automateé¢ versus manual oparation
Reliability/Maintainobility/Availablility

Comsercially available items versus nev developments
National Stock Number (NSN) dteme vexmus new development

Testability trade studies (Allocation of fault detection/isoclation

capabilities between elements of built-in test, on board/on-site fault
detection/isclation subgystem, separate sBupport equipment, and manual
procedures)

1.
5.

Size and weight

Desired propagation characteristics versus reduction interference to

other systems (optimim selection freguencies)

k.

Performance/logistics trade studies

1. Life cycle cost reduction for different computer programming languages o

Finctional allocation between hardware, software, firmware and

personnel/procedures

N

Life Cycle Cast/systerm performance trade studies tc include

senaitivity of performance parameters to cost.

t.

Sensitivity of performance parameters versus cost
Cost versus performance

Design versus manufacturing consideration

Make versus buy

Software development schedule

On~equipment versus off-ecliipment maintenance tasks, including

support eguipment impacts

U.

20.3.3 Updated design regquirements for operations/maintenance functions and

items.

common vergus peculiar support equipment

20.3.4 Updited requirements for manufacturing methods and processes.

Bupersedes page 26 of 4 June 1885
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i. Kaintenance related trade—off astudias 2nd findingz (includes
commercially available equipment, software faull diagnostic techuigmnes)

j. Logistic cost impects

k. &upport procedures and toole for compute: software which facilitate
softuvare modification, improvements, corrections and updates

l. HBardness ctitical itams/procesaes
m. BSupport equipment concapt.

20.3,12 Systen cospliance with nuciear, non-nuclesr and lasar bardening
requirements., High risk aress or design concepts requiring possible advances
of the state-of-the-art as ¢ result of survivability criteria shall be
identified, &né prepared approach(es) to iche problem revicwed. 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 asscciated
vith the allocation technical requirements, and the adeqguacy of allocated
syscem requirements a5 a bagis for proceeding with the development of harJdware
and software configuration items. Include any available preliminary Software
Reguirements and Interface Requirements Specifications.

20.3.14 Manufacturing (HWCIs cnivy).

20.3.14.1 Production feasibility and risk analyses addresced &t the ERR shall
be updated and expanded. %his effort should reviev 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 Assessrment shall include:

20.3.14.2.1 A review of produciion capability shall be accomplished which
will constitute an assessment of the focilities, naterials, methods,
processes, equipment and skills necessary to perform the full scale
development and production efforts. Identification of requirementsa to upgrade
or develop manufacturing capabilities ghall be made. Requirements for
Manufacturing Technology (MANTECE) programe will aleo be identificd 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 & review of trade~cff studies for desion requirements
againat the requirement for producibility, facilities, tooling, preduetion
tast equipsent, inspection, and capital aguipwent for intendsd production
rates &nd volume.

20.3.14.5 The analysis, assessaents and trade—off studies should recoasend
any additional special stuéise or developeent efforts as nceded.

20.3.15. PEngineering Data. [Ivaluate the contractor‘s drawing system,
reviewing the drafting room manuail, the preparation and review procedures,
change control procedures, flowdown of requirements to subcontractors and
vendors, and other aspects fundamental to the zcceptzbility of Level 3
drawings. If available, review completed drawings from other programs or the
norsal company product lire to determine complisnce with the company
procedures,

20.4 Post Review Action. After compieting the SPR, the contractor shall
publish and distribute copies of Review liinutes, The contracting agency
officially acknovwledges completion of the SDR as indicated in paragraph 4.2.4.

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

T. Firwware to be provided with the aystem: microprogram logic Giagrams
nd reprogramming/instructien translation algoritha descciptions, fabricatiom,
ackaging (integratiocn technology (e.g., LSI, MSI), device types (e.g., CNCS,
MOS)), and special equipment and mupport software needed for developing,
esting, and supporting the firmware.

aa. Life Cycle Cost Analysis
&b, Armament compatibility
ac. Corrosion prevention/control considerations
ad, Findings/status of Quality Assurance Program
Aae. Support egquipment cequiremente.

0.2.2 CSCis:

4. Punctional flow. The computer aoftware functional flow embodying all
£ the requirements allocated from the Software Requirements Specification and
nterface Requirements Specification(s) to the individual Top-Level Computer
oftvare Components (TLCSCs) of the CSCI.
ab. Storage allocation data. This information shall be presented for
ach CSCI as a whole, describing the manner in which available storage is
llocated to individual TLCSCs. Timing, seguencing reguirements, and relevant
quipkent constraints used in determining the allocation are to be included.

¢. 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 frox
ystenm malfunction.

d. CSCI structure. The contractor shall describe the top-level
tructure of the CSCI, the reasont for choosing the components described, the
evelopment methodology which will be used within the constraints of the
vailable computer resources, and any support Programs which will be required
n order tc 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 wirhin the CSCI shall be provided.

upereedes page 35 of 4 June 19BS
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f. Reentrancy. An identification of any reentrancy requirements and A D
description of the techniques for implementing reentrant rountinmes shall be .
availabla, -

g. Couputer software devolopment facilities. The availability,
adequacy, and pianned utilizetion of the computer software developmcnt
facilities shall be zdcéressed.

h. Comvuter saftware devalopment facility versus the operational
syscem. The contractor sball provide information relative to unique design N
fextures vhich may exist in & TICSC in order to allow use within the computer -
software development facility, but which will not exist {n the TLCEC installed '
in the operational system. The contractor shall provide information on the
design of cupport programs not explicitly reguired for the operational system )
bat which will be generated to assist in the development of the CSCI(s). The S5
by ccacractor shall &lso provide details of the Boftware Development Library ‘
[ controls.

LY

i. Development tools. The contractor shall describe any special
sirmulation, data reduction, or utility tosls that are not deliverable under
the terms of the contract, but which are planned f£or uie during software
developarat.

3. Test tools., The contractor shail descrioe any special test mysitems., —
test data, data reduction tools, test computer software, or calibration and 6
disgnostic software that are not deliverable under terms of the contract, but ?
which are planned for use during product development.

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

1. Existing documentation (technical orders, commercial manuals, stc.) .
for commercially availsble corputer resources and copies of contractor v
specifications used to procure computer resources shall be made availiuble for '
raview by the contracting agency.

m. Support resources. The contractor shall describe those resources
necessary to support the scftware and firmware during operational deployment
of the system, such as operational and support hardware and software,

perzonnel, special skiils, human factors, configuration management, test, and
facilities/space.

36 . <‘
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n. Operatjon and support documents. The preliminary versions of the
CSOH, 5UM, CSDM, and CRISD shall be reviawed for technical content and
compatability with the top-level design documentation.

©. Updated since the last review to all previousiy delivered software
related CDRL iteas.

P. Review cousiderations applicable to 40.2.1 as appropriate.

40.2.3 Support Equipsent (SB):

&. Review edn-iderntions applicable to paragraph 40.2.1 and 40.2.2 as
appropriate.

b. vVerify testability analysis results. PFor example, on raepairable
integrated circuit boardc are test points avaliable so that failure can be
isolated to the lowest level of repair (See Bection ) Definitions, for "Level
of repair®).

C. Verify that the Government furnished SE is planned to be used to the
saximun extant possible.

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

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

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

g. ldentify logistic support requirements for support equipment items
and rationale for their selectjion.

h. Review calibration requirements,

i. Describe technical manuals and data availability f£-r support
equiprent.

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

k. If a Logistic Support Analysis (LSA) is not dorne, then review the
results of SE trade-off studier for each alternative support concept. Por
existing SE and printed circuit boards testers, review Faintainabjility data
resulting from the field use of these equipments. DNeview the cost dirference
between systems ueing single or multipurpore SE vs. proposed new SE. Examine _
technical feasibility in

3
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using existing, developmental, and proposed new SE. Por mobile symtems, ,

raview the wobility reguirements of aupport equipwent. T

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

R. Verify on-equipment versus off-equipment maintenance task trade stLay
resulta, including support equipment impacts.

L.. Reviev updated list of reguired support aguipment.

40.2.4 PEngincering Dats. Review Level 1 engineecring drawings for ease of
conversion to higher levels and, if avajllable, review Level 2 and 3 drawings
for compliance with requirements. The review of engineering data, as defined
in paragrapk 3.15, should congider the checklist itcems discussed in pare
100.6, as properly tailored.

40.3 Pvaluation of Electrical, Mechanical, and Logical Designs

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

a. Determine that the preliminary detail design provides the capability
of satisfying the performance characteristics paragraph of the HWCI
Developwment gpecificaticns.

b. PEstalbiah compatibility of the HWCI operating characteristics in each
rmaGe with overall system Gesign requiremente if the BWCI is involved in
multi-mode functions. :

c. Establish the existence and nature of physical &nd functional
interfaces between the NWCI and other items of eguipment, computer software;
and facllities.

40.3.2 CBCis. The material of paragraph 40.2.2 above shall be evaluated to:
a. Determine whether all interfaces between the CSCI and all othe;
configuration items both internal and external to the system meet the
requirements of the Softvare Requirements Specification and lInterface
Requirements Specification(s).
b. Determine whether the top-level design embodies all the reguirerents

vf the Software Requirements Specification and lnterface Requiremsnts
Specification(s).

supereedes page 38 of 4 sune 1985
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€. Determine wbhether the approved desigr methodoleogy bas been used for
the top-level design.

4. Determire whether the appropriate Buman Foctors Bngineering (HPE)
principals have beon incorporzted in the design.

e. Determine wbether timing and sixing const.rajints have been met
thrsughout the top~level design.

f. Determine whether logic affecting avstem and nuclear safety has been
incorporated in the design.
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{31) survivability/vulnecability (including nuclear)
(12) Producibility and Manufacturing
(13) ZTransportability, Prackaging and handling

{14) BRoman Pngineeriny and Biomedical Requiresents (including Life
support and Crew Station Requirements)

(1%) Standardization

(16} Demign versus Logistics Trade-offs

(17) BsSupport egquipment regqguiraments
d. lptecface control) arawings
e. Mock-ups, breadboards, and/or prototype hardware
f. Design analyeis and test data

g« Syatem Allccation Pocument for EMCI inclusion at each scheduled
location.

B, Initial Menufacturing Readiness (for exasple, manufaciuring
anginesering, tooling demonstrations, development and proofing of new
muterialw, processes, methods, tooliny, test sguipment, procedures, reduction
¢f rmanufacturing risks to acceptable levels).

i. Preliminary VECPs and/or formal VECPs

3. Life cycle costs

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

1. Verify corrosion prevention/control conaziderations to insure
materials have baen chosen that will be coxpatible with Gpsrating environmnt.

m. Findings/Status of Quality Aséurance Program
50.2.2 CSCls.

a. Software Detalled Design, Data Base Design, and Interface Duvsign
Decument(£). In cases where the CDR iz conducted in increments, coxplete
documents to support that increment shall be available.

b. Supporting documentstion describing results of analyses, testing,
etc., as sutually agreed by the contracting agency and the contractor.

Supersedes page 55 of 4 June 1985
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System Allocation Document for CICI inclusion at each scheduled

Computer Resources Integrated Support Document,
Software Programmer‘'s Manual

Firmware Support Manual

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

h, Opdated operation and support documents (CSOM, SUM, CSDM).
i« Bchedules for remaining milestones.

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

$0.2.3 Support Equipment (SE):

a. Review requirements {(paragraphs 50.2.]1 and 50.2.2) for SE,.
b. Verify maximum considerations GPE SE
c. ldentify existing or potential SE provisioning problems

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

Review reliability of SE
Review Jlogistic support regquirements for SE items
Review Calibration requirements
h. Review documentation ftor SE.
50.2.4. Engineering bData. Continuing from the results of the Preliminary
Design Review (PDR), review engineering data as defined in para 3.15, as to

suitability for intended use. The review should@ consider the checklist items
discussed in para 100.6, as properly tajilored.

50.3 Detailed Evaluation of Electrical, Mechanical, and Logical Designs

51,3.1 HWCIs. Detailed block dimgrams, schematics, and logic diagrams shall
be compared 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 which is
inciuded in commercially available equipmant or to be included in equipment
developed under the contract. Pirsware in this context inclindes the
microprocesscr and assoclated seguence of micre-instructions necessary to
pecforan the allocated tasks. As a minimum, the information presented during
CDR aball provide
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70. Junctional Configuration Audit.

70.1 General. The cbjective of the Functional Configuration Audit (PCA)
shail be to verify that the configuitation item's actual performan< couplies
with ite hardware Developuent or Software Requirements and Interf: >e
Requirements Specifications. Test data shall be reviewed to verif that the
hardwvare ¢r computer sof:ware performs as requiraed by its functiomai/allocated
configuration identification., Por configuration items developsd at Governmant
expense, an FCA shall be a prerequizite to acceptance of the oconfiguration
item. Por 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 Kanukl (CSOH), Software User‘'s Manual
(SUM), and Computer System Diagnostic Manual (CSDM).

76.1.1 The FCA for a complex cornfiguration item may be conducted on a
progressive basis, when =0 specified by the contracting agency, throughout the
configuration item's development and culminates at the completion of the
qualificetion testing of the configuration item with a review of all
discrepancies at the final PCA. The FCA 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 inventary guantities. When a prototype or preproduction article
is not produced, the FCA shall be conducted on a first production article.

Por cases where configuration item qualification can only be determined
through integrated system testing, FCA's for %uch configuration itess ¥will ot
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 subseguent paragraphs.

70.1.3. Continuing with the results of the Critical Design Review (CDR),
review angineering data as defined in para 3.15, as to the suitability for
intended use. The review should conaider the checklist items discussed in
para 1006.6, as properly tailored.

70.2 Contruct Requirements

70.2.1 The schadules for the PCA shall be recorded on the configuration item
development record by the contractor. A configuration item cannot be audited
without 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 Responsibility

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

Supersedes page 71 of 4 June 1985
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&. oarsactor representation(the test manager should be in attendance).
b. ldentification of items to be audited:
(1) Fomenclature
(2) Specification identitication number
{3) cConfiguration item number

(4) Currant 113Einq of all deviations/waivers against the
configuration item, either requestad of, or approved by the contracting agency.

(5) sStatus of Test Program to test configured items with automatic
test equipment (when appliicable).

70.4 Frocedures and Requirements

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

70.4.2 The following testing information shall be avaiiable for the FCA tearm.

a. Test plans, specifications, descriptiona, proceduree, and reports for
the configuration itea.

bh. A camplete list of successfully accomplished functional teste during
which pre-acceptance data was recorded.

¢. A complete list of successful functional tests if detailed test data
are not recotded.

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

®. Preproduction and production test results.

70.4.3 Testing accomplished with the approved test procedures and valjidated
data {(witnessed) 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 apecification Section 4.

70.4.4 ror those performance parameters wnich cannot completely be verifjed
during testing, adequate znalysis or simulation shall have been accomplished.
The rasults of the analysis or simulations will be sufficient to insure
configuration item performance as outlined in the specification.

72
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70.4.3 Tast reports, procedures, and data used by the FCA team shall be made
& matter of record in the FCA minutes.

70.4.% A list of the contractor's imtarnal documentation (Aravings) of the
configuration item shall be reviewed to insuvre that the contractor has
documentad the physical configuration of the configuration item for which the
test data are verified.

70.4.7 Drawings of MMCI parts which are to be provisioned should be
@slectively sampled to'assure that test data essential to manufacturing are
included on, or furnished with, the drawings.

70.4.8. Configuration Items (Clis) which fail to pass quality assuranoe test
provizions are to be analyzed as to the cause of failure to pass. Appropriate
corrections shell be made to both the CI and associated engineering data
before a CI is subjected to requalification.

70.4.9 A checkliast shall be developed which identifies documentation and
hardweare and computer software to be available and tasks to be accomplished at
the PCA for the configuration item. See Pre-FCA checksheet.

70,4.10 Retests or additional tests ashall be performed to assure compliernce
with paragraph 70.4.3.

[ .

AL 7Y t &

70.4.11 AcCknowledge accomplishment of partial completion of the FCA fof
configuration items whome qualification is comtingent upon completion of
integratad systems testing.

7C.4.12 Por CSCls the following additional requirements shall apply:

a. The contractor shall provide the FCA team with a briefing for e&ch
CSCl being audited and shall delineate the test results and findings for each
CSCl. As a minimum, the discussion shall include CSCI reguirements 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 test effort delineating problem areas as well as accomplishments.

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

€. An audit of the Software Test Reports shall be performed to validate
that the reports are accurate and completely describe the CSCI tests.

Supersedes page 73 of 4 Junec 1985
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d. All ECPs thut have beszn approved shall be reviewsd to ensure that
they bave been technically incorporated and verified.

@. Al)] uvpdated to previously delivered documents shall be reviewed to
snsure accuracy and consistency throughout the documentation sat.

f. Preliminary and Critical Design Review mainutes aball be exanined to
ensure that all firndings have been incorporated and compieted.

g. The interface requirements and the testing of {hes¢ requirements
sbhall be reviewed for CSCIs.

be Review data base characteristics, storaqe allocation data and timing,
and sequencing characteristics for compliance with specificd requirements.

70.5 Post Andit Actions

70.5.1 After completion of the PCA; the contractor shall publish and
distribute copies of PCA minutes. The contracting acncy officially
acknowledges completion of the PCA as indicated in paragraph 4.2.4.

70.5.2 The accomplisheent of the PFCA ghall be recorded on the configuration
item Development Record by the contractor.

(Beprinted without change)
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. 80. Physical Configuration Audit (PCA)

80.1 General. The Physical Configuration Audit (PCA) sball be the formal
examination 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 changez are processed by engineering
change action. The FCA 2lso determines that the acceptance testing
requirements prescribed by the documentation is adegquate for acceptance of
production units of a configuration item by quality assurance activities. %he
PCA includes a detailed audit of angineering drawings, specifications,
tectnical data and tests utilirzed in production of HWCIe and a detailed audit
of design documentation, listings, and manuals for C8Cis. The review ahall
include an audit uf the released engineering documentation and quality control
records to make sure the as=-build or as-coded configuration is reflected by _
this docum- ntation. Por software, the Software Product Specification and .
Version bDeascription Document shall be a part orf the PCA review. B

£0.1.1 <The PCA shall be conducted on the first article of configuration items
and those that are a reprocurement of a configuration item alrendy 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 LN
to be delivered by a new contractor even though PCA was previously D
accomplished on the first article delivered by a different contractor.

— 80.1.2 Formal approval by the contracting agency of the comfiguration ltem
6 Product sgpecification, and the satisfactory completion of a PCA results in
establishment of the prodrct baseline.

80.1.3 Recommendations of configuration item accepiance ©or nonacceptance to o
. the responeible contract administration office (CAO) are based upon and T
governed by procedures and reguirements outlined in subseguent paragraphs.

80.1.4 A final review xhall be made of all operation and support documents .
(i.e., Computer System Operator's Manual (CSMOM), Boftware User's Maual (Smm), N
Computer Sistem Diagnostic Manual (CS50M), Software Programmer's Manual (SFK), =
Pirmware Support Manual (FSM)) to check format, completeness, and conformance o
with applicanle data item descriptions.

80.1.5. Continuing wit: the results of the Punctional Configuration Audit
(PCA), review engineering data as defined in para 3.13, as to the suitzbility

. for intended use. The review should consider the chocklist items discussed in
pars 100.6, as properly tailored.

80.2 Contract Reguirements P

30.2.1 The schedules for the PCA shall be recorded on the configuration item
pevelopment Record by the contractor. A current set of listings shall be - o
provided for each CS8CI being sudited. The contractor shall submit the £inal

ararz of the

‘ Supersedes page 75 of 4 June 1985 o
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product specification for the configuration item to be audited to the .
contracting agency for review prior to PCA.

80.3 Comtractor Responsibility

£0.3.1 The contractor shall provide 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. ldentification of items to be accepted by:

(1) Nomenclature

(2) Specification ldentification Number

(3) Configuration item Identifiers

(4) Serial Numbers

(5) Drawing and Part Numbers

(6) Identification Numbers )
" (7) Code ldentification Numbers 6 —

(8) SO£tw;re inventory numbering system -

c. A list delineating all deviations/waivers against the configuretion .
item either requested or contracting agency approved. _ i

80.3.2 The Pr” cannot be performed unless data pertinent to the configuration
item being auL. .:ted ig provided to the PCA team at time of the avdit., The )
contractor shall compile and make this information available for ready !
reference. Required information shall include:

&. Confjguration item product specification.

b. A list delineating both approved and outstanding changzs acainst the '}{
configuration item.

c. Complete thor“age list. S
d. Acweptance cest procedures and associated test data.

€. FEngineering drawing index including revieion letters. -

y ®

(Reprinted without change)
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non—complex system some reviews may not be required, or, if required, may be
limited in Scope. The tailoring procedures discussed carlier should result
either in the exclusion of MIL-STD-1521 or in a tajilored MIL~ETD~1521 that
zeflects a limited scope technical review effort. Conversely, in a very
complex developmen: the review process will increase in levels and numbera of
reviews,

b. Irn addition to the above, the degree of application is dependent upon
the configuration item state of developwent (example, new design va.
commercially available) or the degree of any modifications, if involved. Por
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 resultrs,
specifications, drawings, etc. may require reviews or audits limited to its
application to the program and its interfaces. In the case of modified
designe 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

=he schedule for Technical Reviews and Mudite is extremely ixportant. If they
are conducted too early, the item for review will not be adequately defined.
Conversely, {f the reviev is too late, the program commitments could have been
made erroneously, and correction will be both difficult and costly. PFor
planning purposes, & good method for scheduiing technical réviews is o relate
them to the documentation requirements. For example, schedule a PDR after the
hardware Development Specification or Software Top lLevel Design Document and
Software Test Plan are avai.able, 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 avajlability but
also on hardware/software availability, and the completion of the acceptance
qualification tests. Table i contains a list of the primary docuwentation
associated with each review or audit and the estimated time phasing:

100.6. Tailoriﬁg guidance for Engineering Data Reviews. Engineering Data
reviews are conducted as part of the formal design reviews/audits in

MIL-STD-152)1. Use Pigure 5, Review Checklist for Engineering Data, to help
prepere for and conduct these reviews ani audits. Note discrepancies on
Pigure 6, Engineering bData Discrepancy Sheet. Beccuse reviews and audits are
successively more detailed, more items on the checklist will apply 25 the
program progresses. When all reviews and audits are completed, all items on
the tailored checklist should be accomplished.

Supersedes page 119 of 4 June 1585
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BCHEDULIRG REVIENS AND AUDITS
Roview Time Phase Primary Pocumentrtion
BRR Dsually accomplished ir the various analysis and
Concept Bxploration ph_ac. trade study reports used
Bowever, may be used in to ¢evelop the
other phazes when the systen/segment
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110. Production Readiness Review (PRR)

110.1 Por specific guidance, see APSCR 84-2, Prodauetion Readiness Review.

(Reprinted without Change)
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REIVIEW CHECKLIET FOR ERGINZERING DATA

1. The following questions and considerations should be used prior to
conducting «n engineering data review. These are suggested guidelines, and
should be nsed as such.

IX. Pre-briefing prepara:ion:
a. Answar these questionn:
l. Wbat is the purpose of the Review?
2. What does the Contract require?
3. How will the drawings be used?
b. Arrange briefings:
l. The Contractor shall brief the team on contractual requirements
and status,
2. The Engineering Data Management Officer (EDMO) or Chairperson
ahould brief the team o'. the review procedures.
3. Discuss ceorrective action procedures.

XIX. The Datpn Review:
a. Ruil¢ the package:
l. Select sample of top assembly drawings.
2. Look at Parts List of the top assembly or major subassembly

3, Are other subagsembly drawings listed in the top parts list?

4. Are all drawings listed in the top parts list available? i

5. Are all Jdrawinas listed in the subzssenbly parts list available?

6. Is nanufacturing planning documentatisu available?

b. Examine the engineering data for the following:

l. Xc the drawing legible and suitable for reproduction?

2. Are processes/specifications listed?

3. Look at notes on all drawings. Ace all notes understandable?
Are notes clear and concise?

4. Are peculiar symbols, abbreviations, etc; explained?

5. Are all dimensions and tolerances shown?

6. Is the matariel identilfied?

7. Are any reports referenced? If s0, are they supplied in the
package? '

B. Are copies of non-government specifications supplied as part of
the package?

9. Correct use or lirited rights legends (DAR/FAR)?

10. Are control drawings {(particularl Source and Specification
Cortrol) propezly used and marked? (DOD-STD-100)

1l. Are hardness critical items and hLardness critical orocess
markings correct?

12. Ares electrostatic discharge sensitive (ESDS) symbology and
cautions included, as appropriate?

13. Bave changes been incorporated as required in the contract?

Supersedes page 124 of 4 June 1985
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14. Are index and date lists avallable and correct?

15, 18 there a distribution statement on each pieces of engineering
data?

16. Bave gpecific marking requirements (MIL-STD-130) beeh defined?

17. Are acceptance test reguirsments included on all
subarsexbly/detail drawings for items that might be spared separxately by
competitive reprociirement?

18. 1s the proper angineering design information included for the
level of drawing stated in the contract?

18. Could a military standard or specification be used in lieu of
drawings?

20. Are applicable security classifications marked correctly?

2l. Are the contractual requirements adaquate?

22, Does the drawing package appear to be zdequate to support the
intended end use {i.e. logistics support, competitive reprocuresent, etc)?

c. Record all deficienciea/discrepancies oii the Engineering Data

Discrepancy Sheet (s2e PFiqure 6) in sufficient detalil to completely define the
problexm and action required for compliance.

At the end of the review, the EDMO (or Review Teax Chief) collects all
discrepancy sheets, signs them, and determines appropriate disposition. After
regsclution of discrepancies, the sheets will be filed in the Engineering Data
riles.
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Sheet __ of ___
FIGURE &
( PROGRAM MAME )
Bngineering Data Discrepancy Sheet
{To be used with the Review Chackliat)

PRINE AND SUBRCONTRACTOR/VENDOR NAME:
TYPE QF REVIENW:
" REVIEWER'S NAME DRAWING/DOCUMENT NUMBER REV | DATE

DISCREPANRCIES

ACTION REQUIRED/COMPLIANCE DUE DATE

PROGRAM OFFICE EDMO (cr Team Chief) Signature

AIR LOGISTICS EDMO SIGNATURE

ACTION AGENCY: Contractor
Contract Administration Office

Program Offjice

Other

This block to be used by Action Agency

DISCREPANCIES CORRECTED BY:

(Signature)

{Date;

After resolution, return to the Program Qffice 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 commeniz (recommendarions, additions, deletions) aud any pertinent data which may be of use
in improving this document should be addressed to: AFMC/FMA, Wright-Panterson Air Force Base, Ohio
45433, by using the self-aldressed Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of the document or by letter.

3. This military standard is applicabie to all defense materiel items (or major modifications) (a) established as
an integral program element of the Future Years Defense Program (FYDP), or (b) otherwise designated by the
DoD Componen: or the Under Secretary of Defense (Acquisition).

4. The practices and proceduins contained in this standard are applicable to systems, equipment, and other
designated materie] items which are referred to as defense matericl items. Work breakdown structures (WBS)
provide a consistent and visible framework for defense materiel items (as well as contracts within a program)
that faciliiate:

a. A mcre effective management and technical base for planning and assigning management and technical
responsibilities with’n government offices responsible for the acquizition of defense materiel items and
contractors furnishing the items.

b. The basis for coinmunicaticn throughout the acquisition process by providing the conwnon link unifying
the planning, scheduling, cost estinating, budgeting, contracting, configuration management, and performance
reporting disciplines.

¢. More consisient control over and reporting of the progress and status of enginesring and other contractor
efforts, resource allocations, cost estimates, expenditures, and procurement actions throughout the acquisition of
defense materiel items.

d. Acquisition decisions which consider towl! life cycle effects, including development, production,
activation, operational use, anc phase-out.

5. The uniformity iu definitions and approach for developing the top three levels of the work breakdown
structure established by this standard is expecied 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 thrrughout the acquisition of a defense materiel item.

6. This military standard 1s based on the cooperative efforts of the wmilitary services with assistance from
industrial associations.




MIL-STD-831R

CONTENTS

PARAGRAPH PAGE
L 5 8- - 1
1.1 PUrPOSE . . e e e e e e e e l
1.2 Application . . . .. .. .. L e e e 1
2, APPLICABLE DOCUMENTS . . . . .. . i it ittt it et e 2
2.1 Governmen! DOCUIEDLS . . . .« vt vt vttt e is et r et noennantosensnnness 2
2.1.1 Specifications, Standards, s Handbooks . . ... ......... ... .. ..., et 2
2.1.2 Other Government Documetits, Drawings, and Publications . ... ... ............... 2
2.2 Non-Government Publications .. .. .. ... ... ... . . ittt .2
2.3 Onder of Precedente . .. v . v vt ittt it it s e e e s et e 2
3, DEFINITIONS .. i ittt ittt it et teaees st iate et snenanenes 3
3.1 GoOeral . ... e e e e e e e e et e 3
3.2 Program Element .. ... .. ... .. ... e e e 3
33 Defense Materiel Item . . .o o0 0o it e e e e e e e e e 3
34 Work Breakdown Strueture . . .. . ... ... .o a i e et e e 3
34.1 Categories of Defense Materiel Items . . .. . . ... ... ... . o L o i 3
342 Level Identification . . .. . 0o it vt ittt e et i e e e e 3
35 Program Work Breakdown SIUSture . . .. . .. ... .ttt e it i e e e 3
3.6 Contract Work Breakdown SIUCHITE . . .. . .. vt it it ittt e st v e e 4
.7 Work Breakdown Structure Element .. .. . . o v o i i e e s e e e e 4

.8 Systems ERGIREETIOL . - . - .« o v i i e e e e e e e e et 4
3.9 Configuration Hem . . . .. L. e e e e e e e e e 4
3.10 AcQuisSiion . .. . ... .. e e e et e et e 4
1 Integration, Assembly, Test and Checkout . . .. ... ..., .. ... .. ... .. ..., 4
3.12 Functional Categomes . . . . . .t it e e e e e e e e ....4
3.13 Nonrecurring and Recurring . . . . . ... .. .. . .. i e e e 5
4. GENERAL REQUIREMENTS . .. . . i i e i e st e i e e 6
4.1 Relationships . . . .. 0 e e e e e e 6
4.1.] Contractor Cost Data Reporting (CCDR} Plan . .. .. ... ... ... ... .. .. .. .... 6
4.1.2 Cost/Schedule Control Systems Criteria (C/SCSC) . .. . o0 it it i it s e e e e s e 6
4.1.3 COst REPOTIS . . . vttt st e et e e e e e e e e e .6
4.2 Work Breakdown SITUCIUTE . . . . . . ot ittt et e e e e e e 6
4.3 Progiam Management ... .. ... ... .. ... ... e e 7
4.4 Solicitation and Proposal ACtOn . . .. .. .. i i e e e e 7
4.5 Specifications and Drawings . . . . .. . .o e e e e e e 7
4.6 Contractor Management Control System . . . .. .. ... .. ...ttt e 7
4.7 Integrated Logistics Support (ILS) . . . . . . ... . oo e 7
4.8 Planining, Programming and Budgeting System. .. .. ..., . . ... i 7
4.9 Life-Cycle Cost .. . e e e e e e 7
4.10 ProCUremMEnt . . . . oo e e e e e e e e e e 9
4.11 REPOITINE . . . . . e e e e e 9

iii




MIL-S5TD-881B

CONTENTS (CONTINUED)

PARAGRAPH

1
5.1.1
51.2
5.1.3
5.1.4
5.1.5
5.1L.6
5.1.7
5.2
5.2.1
5.3
534
5.3.2
533
534
5.3.5
54
5.4.1
5.4.2
54.3
34.4
545

5.4.6

6.1
6.2
6.3
6.4
6.5

5. DETAILED REQUIPEMENTS
LR

Relationship to Program Work Breakdown Structure

Changes to Coatract Work Breakdown Structures. . . ... ........ .
Extersion of Contract Werk Breakdown Structure

Cont.zcmally Specified Levels

Other Pieparation Guidance

Application to Other Than Major Programs

Acqais tion Phase

Placerent of Multi-Function Equipment/Software in
the Work Breakdown Structure

Work Breakdown Structure for Subcontracts

Guidence for Contractual Application
Data Requiremenits

Subject Tzrm (Key Word) Listing
Changes from Previous Issue




S - v B3 s
MIL-STD-881B
CONTENTS (CONTINUED)
FIGURE PAGE
L. The Evolution of a Work Breakdown Structure . ... ... o0 oo i v a A
2. Program Work Breakdown SITUCIUIC .. . .. ... 0 ittt e e e 11
3. Work Breakdown Structure MatriX . .. . .. .. ... e e et e 13
I-1 Work Preakdown Structure Development Process .. ... ... ... oo 1.7
1-2. DoD Process FIoW . .. ..ot ittt e e e e e e 1.8
I-3. Industry Process FIow . . . .. ... vt it iiein i inenneorons et . 18
14, Top lLevel Program Work Breakdown Structute . .. ... ... ... ... oo v. .. 10
I-5. Expanded Program Work Breakdown Structuze .. .. .. .. oo oo e I-11
1-6. Example of Type Designator for Electronic Eauigzoent . ... .. .. .. ... R S K
I-7. Comparisoa of Correct and srocl Program WBSs ... ... ... ... ..., i-15
1-8. Softwarc as Part of a System/Subsystem . . . .. .. .o v e it e e S 511
1-9. Stand Alon SOfIWAIE . . . . .0t v ettt ot ettt i s e i e s 1-18
1-10.  Relationship of Program WBS with Comtract WBS . . . .. ................... I-19
1-11. Prime WBS to Subcontract WBS . . . .. . .. i e e e 121
I-12. Translation from Functionto Product . . . .. .. .. .. ottt it i 1-23
I-13. Development Activitiesand Processes . . .. ... ... . i i i 1-24
1-14. Production Activities and PTOCESSES . . . . . . vt i v i e e e I-25
1-15. Linkage Between Work Breakdown Structure and Process-Oriented Breakdown . . . . . . 126
1-16. Linkage Between Contractor WBS and Contractor Management System .. ...... ... 127
A. Work Breakdown Structure and Definitions, Aircraft Systems . . .. .. ..... ... ... .., A-1
B. Work Breakdown Structure and Definitions, Electronic/Automatcd Softwaze Systems . . . . . B-1
C. Work Breakdown Structure and Definitions, Missile Systems . . ... ... ............ C-1
D. Work Breakdown Structure and Definitions, Ordnance Sysems . . ... ........ ... ... D-1
E. Work Breakdown Structure and Definitions, Ship Systems . .. . ... .............. E-1
F. Work Breakdown Structure and Definitions, Space Systems . ... ... ..... ... ... .. F-1
G. Work Breakdown Structure and Definitions, Surface Vehicle Systems . . . ... ... ... ... G-1
H. Work Breakdown Structure Definitions, Common Elements . . . ... .. .. .. ... .. ..., H-1
L. User GUIBE . . . o i et e e e e e e e e e 1-1




MIL-STD-881B
1. SCOPE

1.1 Pupose, This siacdara es.ablishes criteria governing the preparation and employment of work breakdown
structures for use durisg i acquisition of designated defense materiel items to display and define the products
o be developed ur produced.

1.2 Applicatign,

1.2.1 The work breakdown structure requiremeuts established by this stancard are associated solely with the
acquisition of defease mategiel items (or major modifications) that are () established as an inregral program
clement of the Future Years Defense Program (FYDP), or () otherwise designated by the DoD Camponeat o
the Under Secretary of Defense (Acquisition). Specifically, it perains to only those elements of rescarch and
development and investment that are applicable to contracted efforts.

1.2.2 This standard is to be used by both contractors and DoD Componeats (Goverament activities) in the
development of work breakdown structures for uie acquisition of defense materie! items.

1.2.3 Work breakdown structures in usc on existing programs will contimue to be used on these programs
unless it is considered mutually advantageous to the Government and the comtractor(s) to apply this standard.
Approval for substitution should foliew guidance in paragraph 4.1.1.
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2. APPLICABELE DOCUMENTS

2.1 Government Digcipnents.
2.1.1 Specifications, Stamciards, and Handbocoks, This section is pot applizable to this standard.
7.1.2 Qther Government Documents, Prawinas, and Publicagions, The iollowing other Government
docoments, drawings, and publicarions form a part of this document to the extent specified herein. Usless
otbertvise specified, the issues are those cited in the solicitaticn.

PAMPHLETS

Contractor Cost Datz Reporting (CCDR)

NAVMAT P-5241 Navy Materiel Command Pemophlet
AMT-P 715-8 Anuy Materie! Cormmand Pamphlet
AFLLP 800-15 Aur Force Logistics Command Pamphlst
AFSCP B00-15 Air Force Systems Command Pamphiet

Cost/Schedule Coxtrol System Criteria Joini Implementzadon Guide

NAVSG P3627 Assistant Secretary of the Navy (S&L} Maraphlet
AFSCP 173-5 Air Force Systzris Conmand Pamphlet
APCCP 173-5 Air Force Cemmurnications Command Pamphiet
AFLCP 175-5 Air Force Logistics Command Pamphier
AMC-P 715-5 Anny Materiel Command Pamphlet
DLAG 8430.2 Deicnse Logisacs Agency Hanibook

CAA P7641.47 Defense Contract Audit Agency Pamphlet

(The at-ove pamphiet mumbers idendfy two single docueenis: Contractor Cost Data Reporting (CCDR) Systemn
(Stock Nurzber 05i8LP1003001), and Cost/Schedule Controi Systems Criteria Yoint Implementation Guide
(Stock Mumber 0518LP1002010). Tbese two documents can be ordered by stock mumber from the
Standardization Documents Order Desk, 700 Robbins Avenue, Bailding #4, Section D, Philadelphia, PA 19111-
5094,

2.2 Non-{jovernment Publicgtions. This section is not applicable to this standard.
2.3 QOrder of Precedence . In the event of a conflict between the text of this document and the references cited

herein, the tex: of this document takes precedence. Nothing in this document, however, supersedes appiicable
laws and regulations unlsss & specific exemption has been obtained.
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3. DEFINITIONS
3.1 Geperul, Tenns will be as defined herein 2nd in the appendices of this documens.

3.2 Program blgmett. A program clement is the besic building block of the Future Years Defense Program
(FYDP). ltis a descripiion of the missior tc be undertaken and a list of the organizational entitiee idzntified tu
perform the mission assigomnent. A program elanem may consist of forces, macpower, materiel (both rmal and
personal property), services, and associated costs, as applicable.

3.3 Lefensc Matericl tem, Defense materiel item is 3 tecn vsed within the DoD to identify & systen: or item
that is uoually established as an inkegaul program elemont or is identified a5 a project within an aggregaed
program clcment.

3.4 Work Breakdown Structure, A work breakdown structnre (WBS) is a product-orieaied family tree
composet of hardware, software, services, data and facilides whick results from systems sngineering sfforts
during the acquisition of a defense materiel itesn. 4 work breakdown structire displays and defines the
prodoct(s) tv be developed and/or produced and relates the clements of work to te accomplished to each other
and to e end product(s). The work breakdowr suucteres prescribed by this standand have been poranized
within the seven categories of defense materiel items and consist of the upper three levels of the work
breakdovm structare.

3.4.1 Categores of Defenge Materiel ltems. The seven caiepories of defence matetiel items identified in 3.4
are as follows:

2. Aircraft Systems
b. Blectronic/Avtomated Softwars Sysiems
c. Migcsile Syetamsg
d. Ordnance Systems
e. Ship Systems
f. Space Systems
g Surface Vehicle Sysiems
3.42 Level Identification. The three work preakdown structore levels specified in 3.4 are as follows:

Level 1; Level | is the entire derense materiel item; for examples, the Minutesnan ICBM System or the
LHA Ship System. Level 1 is usually directlv identified in the DoD> prograniming/budget system cithet
as an integrai program clement or as a project or subprogram within an aggregated program element.

Level 2; Level 2 element: are major clements of the defense materiel item and are subordinate to level
1; for example, a ship, an air vehicle, a tracked vehicle, 2ud aggregations of services (such as system
icst and evaluation, aud systems engineering/pmgram maugyement) und data.

Level 3; evel 3 clements are clancus subocdinate o level 2 major clements; for example, an ciectric
plant, an airframe, the power package/axive tvain, or type of service (such as development test and
evaluation, contractor technical support, training eerviced), or type of data (sach as technical
putlicaioas). Lower levels follow the same process.

3.5 Program Work Breakdown Struclre. A program work breakdown stuctare is defined as the work
breakdown struciure that covers the acouisition of a specific defense maaierie! item aod is relaied ¢ contractual
cffort. A program —ork breakdowa structure includes all applicable slements consisang of at Feast the first
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three levels of the work hreakdown structure and extended by the DoD Compocent (program manager) and/or
conmactor(s). A progsm work breakdown structure has uaiform ciement terminology, defivition, gind
placemoent tn the family tree structure.

3.¢ Contract Wark Breakdown Strecture, A coatract work breakdown strocture is defined as the complete
work breakdown structurc for a contract. It includes the DoD approved work breakdown stroctere for repoting

purposer and its discretionary exiension (o the lower Jevels by the coneractor, in accordance with this standard
and the contract work statement. It inclodes all the clements for the products (hardware, software, data, or
services) which are the responsibility of the Tonfractor.

3.7 Work Breakoown Strucrone Blement, A work breakdown stroctime elememt 15 a discrese pordon of 8 work
breakdown strocture. A work bical:down structure cleraent may be an identifiable item cf hardwere, software,
services, duta ar fucilities.

3.8 Svstmus Enginceniag, Systems -engin cring is defired as a comprelienaive, iterative tocknical manageownt

Process to:

a. Trausiate an operstional need into a configered system meeting that nead thrcugh a systematic,
concurrent approach to integrated design of the system and its related matsfactaring, test, and supnort
PIOCESSES;

b. Integmate the sechnical inputs of the entire development commmnity aad all 4chnical disciplines
(incloding the concurrent engineertng of masufacturing. logistics, axd test) into & coordinated effort thet meess
establishes proram cost, schednie, and performance objectrves;

c. Ensure te compatibility of all functional and physical interfaces (intexnal sod exsernal) and ensure

thet syetemn dafimition and design reflect the quircowats for #0 sysicn clcments., bandware, software,

facilities, people, and data; and

d. Charucterize technical risks, develop risk abatzment approaches, and recuce echiical risk through
varly test and demonstration of s;stem elements (ref. DoD lustruction S000.2),

3.9 Configurstion Iten. A configuration item is & aggregetion of bardware or software that satisfies an exd-
use function and is designated by the goveramen for separate coniiguration management (ref. MiJ.~STD-973),

3.10 Acguisition, Acquusition is a term used within the DoD to degote the directed, funded effort thar is
designed to provide a pew or umproved materiel capability in response tn 2 validated peed (zef DoD Directve
5000.1). Acquisition commences with the conceptual phase and is completed at the end of the production
phase. It excludes all operating and support activities.

3.11 Intcpration, Assenibly, Tegt and Checkout, Sec Appendix H, Work Breakdown Structare Definidons,
Common Blements (ref. page H-2), for a complete d=finition. In those instances in which an iutegration,
amembly, test and chockowt elcment is nsed (Appendicos A throagh GY, it 7 shade all effort of mchudical and
functional sctivities associated with the design, development, and production of matmg surfaces, stracrares,
equipment, parts, materials, and software required to assemble the level 3 squipment (hardware/softwere)
elements into & lovel 2 mission equipment (hardware/soxtware) s a whole 2nd not directly part of any other
indivicdual level 3 element,

3.12 Functional Cateporics. Although this standard does not address functional categories, for esch wotk
breakdown structure element there is a functiona) breakout.  The cost of any specified work breakdowu
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structure element et #ny fevel is composad of one or more functiomal categories. Functional categories include
engineeriag, tooling, quality control, manufacruring, and purchased equipment, and are defined in Chapter 4 of
the referenced pampilet, Constactor Cost Data Reporting (CCDR) System. DoD regulations reference and
establish requirements for functonal breakouts on specified work breakcdlown stractures. Functional categories
are not work breakdown str scture elements and are pot to be represented as such . work breakdown structures,

3.13 Nopntecuming and Reowming, Work breakdown sructure elements can contain both nonrecurring aud
recurting effort. Nonrecusing effor includes ali design, development, iest (cxcept acceptance testing), bags
and rare tools, and mamnfacouring support to eugineering for the design, development and test effort.  Recursing
effor inclndes the manufacturing of Lie iest and production units (inchoding acoeptance testing), sustainiog
cogineering and sustaining tooling. The Do™ approved Conixactor Cost Data Reporting (CCDR) Plan
cstablishes the requiremends for seporting noncecurring and recerring breakouts on work breakdown stroctares
specified for contractor cost data reporting to the government.  Nonrecurring and recurring defimitions are given
in Chapter 4 of the referenced pamphlet, Contractor Cost Data Reporiing (CCDR) System.




I N

v

MIL-STD-851H
4. GENERAL REQUIREMENTS

4.1 Relationships. The siructues and definitions contaned in this stanrard shall be the basis for structires
used for contracts requiring compliance with the Cost/Schedule Control Systems Criteria (C/SCSC), per DoD
instrustions, and tha reportiag systens of Cost Pesformasnce Reporis (CPR), Contract Puads Status Reports
(CPSR), Cost/Schedule Sttus Reports (C/SSR), and Contractor Cost Data Reporting (CCDR).  Tais sectivn
summarizes the overall relationship berween this standard and those policy issianoes. Comnltﬂr,DuD
regulaticns for iastructions related to the refizenced docements,

4.1.1 Coruector Cost Data Reporting (CCDR) Pler, The CCDR Plan procedures in DoD regulations are the
framework for work preckdown screcture develepnent and apyroval. ‘Those procedures begin during the
deveiopment of e Statement of Work (SOW) and before the ierarnce of solicitations to indnstry for sgvanced
development protesype and/or engineezing and mannfucturing development contracts and coutizme (rough the
comgletion of the production program. The CCDR Plan, as a kry integration planning documen: sor a
prograny. shall be used by DuD Compoaents to cosure that program work brakdown structures are deveiopsd
in accordance with thie standard, This planaing process is extremely important simce e resuliang approved
program work greakdown structuze (1) defines the program and (2) is used to organize the solicitation(s) acd
identify for prospective contractors the upper level contract work breakdown stracture. Tae final contract work
breakdown stucture, incorporsting any changes regotiated with the comixsctor, is the basis for comract
organization. The statement ¢of work, contract line items, and reporting requircments ranst al! be consistent with
the program work breakdovn strucoure approved in the CCDR Plan,

4.1.2 Cost/Schedule Control Systems Critenia (L/SCSC), When a contract sequires that a contractor’s cost anc
schedule management control system comply with the C/SCSC requiremenis identifia in DoD instroctions, the
system is Teviewed to ensure that the oontract wosk breakdown sructure 15 usad as the framework for
organizatiun, planaing, budgeting, accounting, analysis, and revision of all contrect work. The C/SCSC does
not establish the adequacy of the contract work hreakdown sorpctire. The COmTact woik bicukduwn sirocmre
contained in the contract 1S based on the approved CCDR Plan (or the DoD Component approved plan, if
approp=iate). Coutract work breakdown structare development begins before a solicitation is releassd to
industry. After contract swand, C/SCSC compliance reviews ensure that the contractor is using the contract
work breakdown structare properly to manage the contract.

4.1.3 Cost Reports, The CCDR, CPR, and C/SSR forms require use of contract work hreakdown structwe
reporting elements, and the CFSR may require contracs work breakdown structure element reporting.
Submi,sivn of these reports is required during performance of applicable contracts: certuin CCDR fonms are
also required with contractor responses to solicitations. The CCDR Plar shows the CCDR submission
requirements to be incorporated in solicitations and contracts and indicates other cost reporiing requiremenis,
such as CPR and CFSR. Contractual reporting is through the contract data requirements list (CDRL). During
coniract negotiation, any needed adjustments raay be proposed by citber party. As a general rule, routine
reperting is at Jeve: 3 of the contract work breakdown structure (level 2 for CFSR., when applicable), except for
high-cost, high-risk, or other high-interest elements that are at lower levels. The appropriate contract work °
brcakdown structure ievel specified for routine reporting shall be evaluated carefully by the DoD Component
with the contractor 10 epsure only the mininyum amount of reposting necessary to schieve effective maragenent
control is required.

4.2 Work Bregkdown Structure.  The DoD Component shall develop a program work hreakdown structure for
defense matexiel 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
regulaticns.  From this approved program work breakdown structure the individual contract work breakdovm
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structure(s) will be developed by the DoD Component and negotiated with the contractor(s).  The negotiated
contract work breahdown soucture(s) will then b extended to lower jevels by the conaacier(s) to define the
coinplete conmact scope. When aggregated with the progran work breakdown: structure, the extended contract
work breakdown structures shall form a complete work breakdown structyre which will be used throughout the
acquisitior: cycle. Figure 1 depicts the evolution and relationship; of (he work breakdown structure(s) to the
varions acquisition stages.

4.3 Program Mansgewent, The progmm work besakdown sivecture and comtmact wark breakdosn structare
extensions can be used as 2 Famework foi' technical snd manggement activities. The program office should
employ the program work breakgown situctar: and its coniract work breakdown structure extensions as a
cvondinaring mediom in plepning for feither syntems enginesring, resoarce allocation, ©ost cxtimates, contract
actions, and work execution. Thre reporting ¢f 1rogress, performance, and engineering evalustions as weli as
financial data, shall be based ou the progoam work breakdown structare.

4.4 Solicication and Proposal Actips, The contract work breakdown structun: used for solicitatios will be
stmctured by selecting appropeiae cletucnts from the approved program work brezkdoewn strocrare.  The
contract Jine itens, coufiguration itcras, contract statexact of wosk: tasks, contract specifications, and conrractor
respanses will be expressed m tenos of the work breakdown stoucture to epharce its effecriveness in satisfying
the objectives of the pa:ticulsr acquisition. While the relationship of the contract work breakdown steacturs
elements to the statement of work tagks and the contract line items should be clearly itraceabie, thers may ot be
a one-to-one relationship, nor is it reguired.

4.5 Specificationy and Dmwings, The family of specificanons and drawings resultirg from the progressive
steps of systems engineering will conform to the evoived progiam work breakdown shrocture and its extensions.

4.6 Contractor Management Copirol Sysiem. 'I'hemnuactwmib!um.:wnsnmmnmmthc

fremework for the coatractor’s meanngemant contrp! Sysicm which ahall provice axtiphic mcd raoeabje
sammarizations of internal data generated by its performance measurement procedures.

4.7 Inteprated Logisucs Support (JIS), The integrared Jogistics support elesnent will 2 accomunodated a-
indicated 1n the upper levels of ths work breaidown struchure in Appendices A through G, Aggragations of
work breakdown structure elements for lggistics support management and reporting wili be accomplisbed by
sumrastion of those level 2 ILS elements whirh are fully ILS clements (that is, treining, peculiar support
equipment and initial spares) plus those portioas uf level 2 elements Mentified as ILS clemews at leval 3 (sach
as suppont dais and LS managereent).

4.8 Planring, Programming and Budpeting Svstern, The program work breakgown strucrure shall be used
whenever it is necessary (0 subdivide the nrogram element data for the planning, propramming and budgesiug
systere. The pregram work breakdown structure shat! also be used in cost estimating for furure programs and
procurement actions.

4.9 Life-Cycle Cogt, Life cycle cost is the total cost for the researck and developmeny, tivestiecot, ofiaxation
and support, and disposition of a weapon or support system. It commences a¢ the start of the couceptun singe
and ends with the retirement/demilitarization of the system from the inventory. “Tae work breakdown stoncsere
requirements established by this standard are associated solely with the acquisition of defense materiel items (or
major modifications) and, specificaliy, those elements of research and development and juvestment that are
applicable to ajl contracted ~ffons.
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4.10 Procurenent. The foliowiny suall be relatable to slements of the program work breakdown structure:

4. Structure of work sialements
b. Conmrsct work hreakdown structues
- ¢. Contruci iize itams
;{ d. Counfiguration iterss
- t. Techuical and manageiaest reporis
- f. Government-fumnished itenus
';;f 4.11 Reporging, Ali reporting requirements for iy program shall be consistent with thz program work

breakdown surucmure. The organization of reporting reguirements sial! not b= constroed by ither the DoD
Component o the contractor as drecomining the manner in which the defense rmatetiel item is to be designed or
produced.
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5. DETAILED REQUIREMENTS
5.1 Work Bizakdown Strucure, The appropriate category or categories of work breakdown structure(s) and ‘

reiated definitions prescribed herein shall be used in th= preparation of the program work breakdown structure
for the specific defense materiel it=m under consideration,

5.1 Adpersfi Svsiems. The work breakdown strucunie and defiuitions for an gircraft syswem shall be as
gpecified ia Appendix A.

5.1.2 Electunic/Ausomared Software Svstems, The work breakdown strocturs and definitions for an
electroric/automatsd software systam: shall be as specified in Appendix B,

1.3 Missile Svstoius, The work breakdown structure and definitions for a missile system shall be as specified
in Appendix C.

5.1.4 Qrdgapce Svsteps. Thae work breakdown structure and definstions fur an ordnance system shall be as
specified in Appenddix D.

5.1, Ship Systems, Tie work breskdown stucture and defizitions for a ship system shall be as specified in
Appendix E.

5.1.6 Epace Systetns, Tiie work vreakdown structure aed definitiors for a space systea shall be as specified in
Appendix F.

5.0 7 Suiface Yehicle Systemns. The work breakdown structure and definitions for a surface vehicle syster
aha!l be as specified in Appeudix G.

5.2 Program Work Breakdown Structure. .

5.2.1 Prepamation. The program work breakdown struciure that encompasses !¢ eniire acquisiticn of a specific
defense raateriel itzm shali be prepared by the DoD Component (Program Manager). This will be accomplished
by selecting, through systems engineering and management planning processes, applicatle elemerts from one or
more of the work breakdown structere(s) specified in Appendices A through 6. While the categories and
elements specified in Appendices A through G pormally will provide the bais for coustructing 2 program work
breskdown strucrure(s), deviations are permitied when a uinigue requirement exists which these appendicss have
not addressed.

5.2.1.1 The preparation of the initial program work breakdown structure is normally accomplished by the DoD
Component as a result of systems engineering efforts conducted during concept formulation or tts equivalent.
The initial program work breakdown structure shall be developed to be available for use as the program moves
into demonstration and validation and/or engineering and manufaciaring development. The systerns enginsering
cffort identifies the category of defense materiel itesnz and work breakdown structure elements considered to be
most suitable to satisfy the operational needs. Therefore, iu preparing a program work breakdown structure for
a specific defense materiel item, a selection of tz level 2 and level 3 elenents from one or mare of the work
breakdown structures identified in Appendices A through G shall be made. Unless a unigue requiremens exists
which the work breakdown structures as described by ihis standard have not addressed, only the work
breakdown structure elements specified in this standard shall be utilized; and these clements shall be identitied
with uniform somenclature, definiticn, and strucrural placement. Figure 2, Program Work Breakdown
Structure. depicts a format for developing and documenting a prograta work breakdown structre,  Although
this structure is pormally limited to the upper three isvels, additional elements at lower levels may be specified.
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5.2.1.2 When deviation from the prescribed elements and definitions in this standard is necessary because of &
unique requirement, additional or substitute clements, properly defined, may be used once Do) approval
procedures have been complied with and approval has been obtained.

5.2.1.3 The program work breakdown strgcture is not intenced to be constraining. During demonstration and
validation or subsequent development efforts, changes may be proposed. Such alternatives shall be evatuaied by
ae Dol Component is serms of the benefits offered in context with the ovenill program objectives. The
changes adoptad at the end of the demoustration and validsiion er subsequent effort shall be reflected in the
approved program work breakdown structure.  The appronriate elements of the approved structure shall be
included in the negotiated contract work breakdowr structure(s) and work. staienuents for follow-on development
effort.

5.3 Contragt Work Breakdows Strecture.

5.2.1. Prepaation, Only one contrect work breakdown structive shall be nsed in each Tequest for propesal and
the ensuing coutract. The DoD Compoepent shall stucture the upper levels of the contract work breakdown
structure by selecting those elemients of the program work breakdowi strecture which apply to the coniract and
organizing them into a framework which supports the objectives of the program work breakdown structare.
Individual subsyctems/equipment elements may be extended to lower levels to provide managemaent visibility and
control. Figure 3, Work Breakdown Structure Matrix, depicts a format suitable for documenting the subdivision
of a program work breakdown structure into coatract work breakdown siractures for each contractor/source. In
the example, the program work breakdown structure level 3 element Fire Control becomes level 1 of the
contract work breakdown structure, and all other level 2 common program work breakdown strucinze elements
(ref. Appendix H) are inciuded at level 2 of the contract work breskdown structure. A separate contiact for a
level 4 program work breakdown structure element, such as Atrcrew Training Device, also follows the same
procedure. The samwe contract work breakdown stmcrare drawn from the program work breakdown structure
ahallbcuscdformchphase(dcvelopmcmandprodmuon)ofapmgrm The work breskdown structure
element System Test ad Evaluation is an exception since it is not used for production.

5.3.2 Relavonship to Program Work Breakdown Structmie. Work breakdown structore “level” commonality
between the approved program work breakdown struceure and the individual contract viuk breakdown strucoure
need Dot be maintained, provided that the approved program work breakdown stucmre «lement nomeaclisture
and definitions are not violated. Contract work breakdown strucrure levels may be differen: from progmam work
breakdown stucare levels. For example, level 3 in the progra 1 work breakdown structure may be level 1 or 2
in the contract work breakdowa stmicture. In addition, not all program work breakdown structure clements may
e in each contract work breakdown structure. Traceable summarization of individual contract work breakdown
stmictures into the approved program work breakdown structure shall be maintained.

5.3.3 Changes to Contract Work Breakdown Strucigres. When submiiting and negotiating proposals,
contractors may propose aliermatives to the contvact work breakdown structure elements selected in order to
enhance effectiveness of the structure in satisfying the objertives nf the particular projert, Changes proposed by
the contractor shail requise approval following DoD regulations and procedures.  After necessary adjustments
are made based on 2 contractor’s proposal and contract negotiations, the elements selected for the contract shall
become the basis far further evolutionary extension by the contrator during the conracted effort, All
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extensions must sum to the contract work breakdown structure provided by the DoD Component and
docamented in the approved CCDR Plan,

5.3.4 Extension of Contract Work Breakdown Structurz. The contruct shall indicate the levels of contract work
breakdown structure at which costs shall be reported to the government. Traceability of cost accymulations
shali be required to those extended contract work breakdown structure levels which are used by the contractor
for cost contxol parposes.

5.3.4.1 In the extended contract work breakdown structuce, consideration shall be given to the specific
coatractual, tecigiical, and menageripl requirements of the defense materiel item. Lower levels may be
conagaration fems, service eleroents, ftexis of data gr meavingfol prodnct or mansgement-oriented lower
indentuses of & higher-level element. The contractor has comgplete flexihility in extending the conract work
breakdown stracture below the reporting requirernent to reflect how work is t0 be accomplished, assuming
lower elements to be meaningful product ¢r management-oriented lower indsmicres of & pigher-level element,
Particular amension shall be given to ensure the correlation of lower levels of the contract work breskdown
stracture to the specificating: tree, contract line items, configuration items, data items, and work staX=ment tasks.

5.3.4.2 Tue lowest level of the exiended conteact work breakdowr structare for project pianning, coptrol, and
sepport wa'Yl be that pecessary o reach manageable units of foactional .asks and <hould reflect the way the wark
is actuafly being performed by the contactor. For configurasicn management, the cortract work breakdown
structure will be extenvied sufficicatly to identify all configuration issms. This standard does not requive that the
contyact work breskdown structur: level used for program control also be the level needed for configuration
control.

5.3.5 Congxcrually Smecified Levels, The conrract work breakdown. simuctere provided by the DoD
Componexy thall be attached to and be & part of the solicitation documens. The contrazt work breahdow:
sifuciure, as negotiated, sheii be attached to the contract. Information &5 to the extended contract work
breakdown structure content siall be availahle to the govermment program masager wporn ragnest.

5.4 Other Prepanation Guidance.
5.4.1 General

5.4.1.1 The definitions and erminology preserted in the appendicss w0 this siandard shali be used by the DoD
Component as the basis for swocturing the specific termimology and dediations for each work breakdown
structure element. The contractor(s) shall prepare specific defitivions for the contiant work breakidown structure
{ref. 6.3).

5.4.1.2 Modification and changes such as redesign, rework, re-zngineer:ng, retooling, retesting, aud
refurbishing shall be associsted with the work breakdown structure elerent identificd in the contract and
affected by the coange.

5.4.1.3 The lcvel 2 progmm work broukdowa stroctare elemests Systems Epgineering /Program Management
o System Test and Bvalration are dedined to include sny overall systemss effori. These clements exclude
sunsystem or compone:t efforts that can be associated wish a harisare/softwars elemeni. (For example,
acceptance ests, qualification tests, and systems epgineering for » particular bardwaie/software component shal!
be included as part of the effort associated with the compomser:t, aud not with the level 2 elrments of System
Test and Evaluadon and Systens Ergineering/Program Munagemeent.) This does not preclude ise inclusion of
an element titled Systems Engineering/Program Managrment or System Test and Evalvation ‘u individual
contract work breakdown structure(s) even though the contract is for subsysterus o componewts of a program.
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In this cas«. these efforts shall be stmmarized inio the subsystern or component, rather tuzn die program work
breakdown strucrure level 2 elements of Systemas Enginesring/Program Management and System Test and
Evaluation.

5.4.2 Sofiware. Software shall be accommodated in the appropriate levels of the work breakdown strocture.
Software shall be identified with the Lurdware it suppons.

5.4.3 Applicution to Other Than Major Frograms, The work breskdown struetare practices and procedures
contgined in this standard mav be applied to other than major programs as specifed in paragraph 1.2, A
program work breakdown structure can be developed for any subsyswem/program regardiess of size or
compiexity, by proper application of the prodect-oricnted structuring conceprs set forth in this standard.

5.4.3.1 For example, given a radar subsystem within an aggregated program eleroent which is to be managad
43 a system entity, the radar becomes the Jevel 1 mission systen, i.e., adar system. Subordinate to this level 1
1&dar system is the level 2 (mission) radar equipment and regquited generic eleents to stracture the subsystem
as a complete systern entity. The level 2 radar eguipment is logically exg  xied into level 3 subsystem clements,
such as trancmitter, receiver, antenna, 2ntemma pedestal, and integration, assembly, test and checkout. Common
elements, such as Training, Peculiar Support Equipment, Data, and Sysiem Test and Evaluation, are identified
at level 2 and extended to lower levels as required for the management and control of all elements rzcessary to
miest the radar systeln mission requirements in st operational ¢nviromment.

5.4.3.2 For subsysteras/programs involving two or more contractors, this same techniqae is appror+ate for
applying a program work breakdown structure to individual contract work breakdown structures by
contractoz/sonzce.

5.4.4 Acquisiion Phase. The program work breakdown structure and contract work breakdown structure(s)
shail be established inipally at the award of the developiaent conract and cxiended daring deveiopment. A
sing'e program work breakdown stmcture, clement nomenclature, and definition in accordance with the
guidelines prescribed herein shail be maintained throughout the acguisition phases to insure traceability. For
purposes of this standard, the acquisition phase will include all applicable contracted efforts.

5.4.5 Placement of Muiti-Function Equipment/Software in the Work Breakdown Stiwcture. Flezibility is
required in the systems engineering and design process, therefore latitude in placement of the multi-function
hardware/software 1 the programn work breakdown smucture s permitted. This latitude will be limited,
however, by the folowing principle: multi-function hardwars/software will be part of the work breakdown
structure element which either includes the equipment in the elernent’s specification or exercises the mos: critical
performance constraint. (Critical performance constraint is that which primarily drives the design of the
software.) In cases where the application of this rale results in a conflict in the selection of the proper element,
the specification relationsh: » ciwall take precedence.

5.4.6 Work Bieakdown Stmucmre for Subcontracts,. The prime contractor shall be responsible for traceable
summarizations of subcoatractor data supporting its prime contract work breakdown structure ciements. As
required, the prime contractor shall negotiate a work breakdown structure with ihe subcontractor that permits
the prime contractor to fulfill its work statement and contract work breakdowu sttucture requirements, and
which provides adequare control of the subcontracior.
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6. NOTES
6.1 Intended Use, This military standard is applicable to all defense materiel items {or major modifications) (a)

established as an integral program element of the Future Years Defense Program (FYD?), or (b} otherwise
designated by the DoD Component or the Under Secretary of Defense (Acquisition).

i : icagion, ‘The requircmenss of this standard may be modified wixn deviztions
ﬁomthcmwcribeddumnmmdd:ﬁmmmmmmmmqucfmmmmm(m
5.2.1.1. and 5.2.1.2)).

6.3 Data Requircments. The following Data Item Description (DID) must be listed, as spph.oable, vo the
Contract Data Requirements List (DD Form 1423) when this standard is applied on 2 contract, in ceder to
obtain the data, except where DoD FAR sepplenzen: 27.475-1 exempts the requirsment for 2 DD Foom 14232,

Reference
Paragrsph DI Numbcey LI Tige
54.1.1 DI-MGMT-81334 Conmact Work Breakdown Stroctare and

Uefinitons

6.4 Subject Term (Key Word) Listing.

Asxpuigition

Coniract

Contmact Hunds Statns Report (CESR)
Contract Work Breakdowa Structure
Contractor Cost Data Reporting (CCDR)
Cost Performance Report (CPR)
Cost/3cheduie Control Systems Critena (C/SCSC)
Cost/Schadule Stams Report (C/SSR)
Defense Matenel kiem

Program Management

Program Work Breakdown Structure
Systems Brogiueering

Work Breakdown Structure

6.5 Chapges fom Previpus Issye. Marginal notatinns are not used in this revision o identify changes with
respect to the previous issue due to the extensiveness of the changes.
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APPENDIX A
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
’ AIRCRAFT SYSTEMS

10. SCOPE

10.1 This appendix provides the aurcraft system work breakdown structure.  Definitions for the sircraft air
vehicle arc provided in Cris appendix. Definitions for conunon WBS clements applicable to the sircrafi and all
othier defense materie] itcms are in Appeadix H, Work Breakdown Structure Definitions, Common Elements.
This appendix is a macdatory part of the standard. The information contained herein is intended for
compliance.

20. APPLICABLE DOCUMENTS

20.1 Goueinment Docwneis.

20.1.1 Specifications, Stapdards, and Hapdbooks. The foliowing specifications, standards, and handbooks
form a part of this document to the extent specified herein.  Unless otharwise specified, the issues of these
docuinents ere those listed in the issue of the Dejariment of Defense Index of Specifications and Standards
(DODISS) und supplement thereto, cited in the solicitation.

STANDARDS

MIL-STD-1374 Weight awd Balance Data Reporting Fens for Aircraft (Including
Rotorcraft)

i {Usles: othorwise indicated, copics of fadoml and wilitary spocificidicns, staudards, and handbooks are avaiiabic
| 6 from the Standardization Documents Order Desk, 700 Robbins Averne, Building #4, Section D, Philsdelphia,
PA 19111-3094)) .

20.2 Non-Government Publications. This section is not applicat:le t this standard.

30. WGRK BREAKDOWN STRUCTURE

30,1 Levels. The following is the work brzakdown structure for an aircraft system.

Level 1 Level 2 Level 3
Aircraft System
Air Vehicle
Airframe
Propulsion

Air Vehicle Applications Suitware
Arr Vehicle System Software
Communications/Identification
Navigation/Guidance

Central Computer

Fire Control

Data Display and Controls

@ N
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Level 3

Survivability
Reconnaissance

Autonsatic Flight Control
Central Integrated Checkout
Antisubmarine Warfare
Armament

Weapons Delivery
Auxiliary Equipment

Systems Enginecring/Program Management

Systein Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support
Test Facilities

Equipment
Services
Facilities

Technical Publications
Ergineeting Diia
Mabagement Data
Support Data

Data Depository

Peculiar Support Equipment

Test and Measurement Equipmexnt
Support and Handling Equipment

Conimon Support Equipment
Test and Messurement Equipment
Support and Handling Equipmeut

Operational/Site Activation
System Assembiy, Installation and Checkout
on Site
Contractor Technica! Support
Site Construction
Site/Ship/Vehicle Conversion

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (indusinal Facilities)

Initiai Spares and Repair Parts
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40. DEFINITICNS

40.! Aircyafi Systemn. The aircraft system clement refers to the complex of cquipment (hardware/software),
data, services, aud facilities required to develop and produce the capability of employing those fixed or movable
wing, My wing, ¢r compownd wing, maaned/unmanned air vehicies designed for powered or unpowered
(elider) guided flight.

40.1.1 Air Vehicle. The air vehicle element refers to the complete flying aircraft, including airfreme,
vropuision, and all nther installed equipment. It includes the design, development, and production of somplete
units (i.c., prototype and opecaiionally configured units which satisfy the requiremeuts of their apolicuble
specification(s), regardiess of end use).

40.1.1.1 Airfrae. The airframe element refers to the assembled structural and acrodynaic components of
the air vehicle that support subsysieans essential to designated mission requirements. it includes, for exampie,
the basic structure (i.e.. wing, zmpencage, fuseiage, anvd associated manual flight control system), rotasy wing
pylons, air induction gystem, thrust reversers, thrust vector devices, starters, exhausts, fuel management system,
inlet control system, alighting gear (i.e., tires, tubes, wheels, brukes, hydruulics, ec.), sccondary power,
furnishings (i.c., crew, cargo, passenger, troop, etc.), instraments (i.c., fligkt, navigation, engine, etc.),
eavironment:l control, life support and personal equipment, racks, mounts, intersystem cables and distribution
boxes, etc., which are inherent to and nonseparable from the assembied structure, dynamic systems (i.c.,
tranmnissions, gear boxes, propeliers, if not furnished as an integral part of the propulsion unit), rotor group,
and other equipment homogeneous to the airframe. In addition to the airframe structore and subsystems, this
clement includes:

a 1 T . The intezration, assembly, test and checkont element
includes ali efforts nsxdcmﬁedmAppcnd:xH Work BmkdwnStmctuuDeﬁmum Common Elements

JRUNIpN S Vpuipe Py

{1el. page H-2), t0 provide ibe iniegration, assembly, itst and chockow of &l elelsgiiis inio Uin airireme io
form the air vehicle as a whole. This includes ali sdministrative and technical engineering labor to perform:
itegration of level 3 air vehicle and airfiame elements; development of engineering layouts; determination of
overall desig:: chiaracteristics, and determination of requirements of design review. It includes overall air
vehicle design and producibility engineering; detailed production design; acoustic apnd noise analysis; loads
anaiysis; and stress anaiysis on interfacing airframe clements and all subsystems; design muinteaance cffort and
development of functional test procedures. Ut also includes coordination of engineering maste: drawings and
consultation with test and manufac-uring groups. It includes tooling plenning, design, and fxbricetior of basic
and rate to0ls and functional test equipments, as well as the maintenance of such equipment. i also includes
preduction scheduling and expediting; joining or installation of structures such as racks, mounts, cic.;
installation of seats, wiring ducting, engines, and miscelianeous equipinent and painting. Also included are s
up, conduct and review of testing assembled components or subsystesns prior 10 installation. This element also
contains all effort assceiated with the mstallation, integyation, test and checkout of the avionic systems into the
air vehicle including: design of installation plans; quality assurance plauning and cratroi including material
inspection; mstallation; recurring verification tests; and integration with nonavionics airframe subsystems. Also
included are: grousd checkout prior to flight test; production acreptance testing and service review; quality
ass rance #ctivities and the cost of raw materials, purch ased parts, and purchased equipment associated with
iniegratior. and assembly.

b. Nemreqwring Avionics System Integration. The nonrecurring avionics systers integration elesnent is
associated with the individual avionics equipmen: boxes and avionics software in a functioning systam. This
clement includes: the labor vequired to analyze, design, and develop the avionics suite interfaces and establish
interface compatibility with non-avionics support equipment systems, aircraft systems, and mission plapning
sysiems; drawing preparation and establishtoent of avionics interface equipment requirements and specifications:
and technical haison and ccordinetion with the military service, subcontractors, sssociated contractors, and test
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groups. Development, testing, and integration of software should be inclnded in an vehicle applications and
system softwiure, This element excludes aviorics system testing (incluced 1 System est and Evaluation) and
aivcraft systems cngineering etforrs (included in Systems Engincenng/Program Manageroent).

All efiort directly associated with the remaining leve] 3 WBS elements is excluded. NOTE: The structure znd
equipment which comprise the airframe can be identified by the use of the weight snd balance reporting forms
for aireraft (inchwlirg rotoreraft) io MIL-STD-1374,

40.1.1.2 Propuision. The propulsion element refers to that po.tion of the air vehicie that pertains to insialled
equipment (propulsion unit and other propulsion) to provide power/thrust to propel the airvraft through all
phases of powered flight. This element inciudes the engine as a propulsion unit within isalf (e.g.,
reciprocating, tirbo with or wiihout afterburner, or other type propulsion) suitable for integration with the
airfrasne. 1t also includes thrust reversers, thrust vector devices, transmissions, gear boxes, and eagine centrol
units, if furnished as ac integral part of the propulsion unit. This clement also inciudes other propulsion
equipment required in addition to the ecgine but not furnished as an integrai part of the cngine, soch as booster
units. it also includes the design, development, production, and assembly efforts to provide the propulsion rmit
as an entity, All effort directly associnted with the elements and the irtegiation, assembly, test and checkout of
these elements into the air vehicle is excluded. All ancillary zquipmeats that are not an iniegral part of the
eng ne required 1o provide an operational primary power source (i.e., air inlets, instruments, controis, etc.) are
excluded.

40.1.1.3 Air Vehicie Applications Software. The air vebicle application software elenent incledes &ll ihe
software that is specifically produced for the functional use ¢f a computer system or multiplex data basc in the
air vehicle. This element refers to all effort requited to design, develop, integrate, and checkout the aic vehicle
applications {ompnier Software Configuration rems (CSCls), not including the nonsoftwaze portinm of aur
vehicle firmware development and production (ref. ANSIIEEE Std 610.12). This element sxcluiles software
that is an intcgral pan of aiy spocific subsystem s&nd software finit 15 retated to other WBS level Z clements.
Whien the opportanity to collect lower level informating exists, the structure and definitions in Appendix B,
Electromic/Automated Sofiware Systems, wiil be used.

40.1.1.4 Air Vebice Svalem Software. The air vehicle system softwase element is defived as software
designed for a specific compiter system or fanily of computer systens to facilitare the operation and
maintenance of the conyputer systewm and associated programs for the air vehicle; examples include operating
systems (i.c., sofiware that controls the execution of programs), compilers (i.¢., computer programs used (o
transiate iigher order lapguage programs inte relocatable or absolute machine code equivalents), and utilities
(i.e., compuier programs or rontines designed to perform general support function required by otber application
sofiware, by the operating system or by system users) (re.i. ANSI/IEEE 3td 610.12). This ¢lement refers tn all
cffo.t required to design, develop, integrate and checkout the ai~ vehicle sysiem software including all software
developed to support any air vehicle applicaticns software development. It is defined as air vehicle system
software required to facilitate devriopment, integration, end mzintenaoce of muy air vehicle software bujld and
CSCY. This excluder all sofierare that is an integrai p.xt of any specific subsystem specification or specifically
desigred und developed for system teit and evaluation. This element also excludes software that is an integral
part of any specific subsystem, and software that is related to other WRS ievel 2 clements. When the
opportunity to collect lowes level informarion exists, the structure and definitions in Appendix B,
Electronic/Automated Software Systeras, will be used.

40.1.1.5 Commugicatjops/ideatificetion. The commanications/identification elemeznt refers to that eguipment
(hardware/sofiware) installed in the air vechicle for communications and identification purposes. 1t inciudes, for
example, intercoms, radio system(s), identification equipment (IFF), data I'nks. and control boxes associated
with ¢he specific equipment. When an integral communication, navigation, and identificstion package is used, it
will be inciuded here. This 1tem contains embedded software, that is, software defined in the item specification
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ana provided by the supplier. When the opp<:tmity o3 colicet lowec level information ¢ aists, the strucnire and
definitions in Appeadir 3, Electronic/Auiomated Software Systems, will be used. All efiort directly asscciated
with the reraining level 3 W3S cleme:ss «:d e integrat'n, ssembly, test and checkout of these elements into
the air veticlz i excluded.

40.1.1.6 Navigation/Gui iance. The wxvigation/guidance element refers 1o thai equipment (hardware/software)
installed in the air vehicle wo pocform the navizationa guidance function. This elemeat ircludes, for example,
radar, radio, or other essential navigation equipment, radar altimeter, direction tinding set, doppler comi:ass,
computer. and otler equimnent horogeneous to the navigstion/guidzace functior.  This item contains embedded
software uat is, software defined in the item specification and provided by the supplier. When the opportunity
to collect lower level informatian vxims, the structure and deficitions in Appendix B, Lklectronic/Autonssted
Software Sysiewss, will be used. All effort durectly associated with the remaining level 3 WBS elemes.s and the
integration, assembly, test and checkoui of thess eiements into the air vehicle is excluded,

40.1.1.7 Cengal Cowapuyter, The ceatrzl computer clement refers to the master data processing unii(z)
regponsible for coondinating and directing the major avionic mission systems. This iter contains embe ded
software, th.. is, software defiped in th: iter, specification an’ provided by we supplier. When the opportunity
10 ¢ dlect lower lev  iuformation exists, the caucirce and dedinitions in Appendix B, Electronic/Automated
Sofiware Sysiems, will be usad. This itexs specifically excludes those comspute:rs identified by muiividual
functions listed in or under other level 3 WES elemrats.  All effort directly associaied with the remaining jevel
3 WBS clements and the integrition, ~ssenbay, test anc checkout of these Jleipents into the ab vehicle is
excluded.

40.1.1.8 Fisr Contrgl. The fire control element refers to that equipmrent (haxdware/software) insta’led 1t ihe
air vehicle which provides the inizlligence neceasary for weapons delivery such as bombing, launching, and
firing. This c\xunen' includes, for exawple, rzdars and other sensors including radomes; aperiursa/anicnnas, if
integral to the fire control system, necessary for ssarcy, tatget identification, rendezvons and/or tracking; self-
contained navigat.on and air data systems; dedicated display:, scopes, or sights; and bombing conputer and
conwro! uand safety devices. This itemn conizins embeddad software, Diat is, software defined in the item
specification and provided by the supplier. Whea the opportunity to collect iower bevel information exists, the
siructure and definitions i Appendix B, Electronic/Automated Software Systems, will be used. All effort
directly associmed with the remaining level 3 WBS elements and the inisgration, assembly, test ani checkout of
these clements into the air vehicle is excluded.

40.1.1.9 Darz Display and Conaols. The cala dicplay aud controls element refers to that equipment

(har. warersofiware) which provides sisual preseniation of processed data by specially designed electronic
devices through interconnection {on or off-line) with computer or component equipment, and associated
equipment needed 0 control the presentation of dzta. This clement provides the necessary flight and tactical
informe*inn 1o the crew for efficient manag=ment of the aircraft guring all segiments of the mission profile under
day and night sli-weather conditions. Excluded are indicatons/instruments not controlled by keyboard via the
multiplex rdata bus and panels and copsoles which are included vader the airframe. It wcludes mudti-funciion
displays, controi di.play units, display processors, and on-board mission planning systems. This item contains
cmbedded suftware, that is, scfiware defined in the item specification and provided by the supplier. When the
apportunity to collect lower level information exists, the structure and definitions in Appendix B,
Electronic/Autoiaated Software Systems, wilt be used. All effornt directly associated with the remaining level 3
WEBS ¢tlements znd the tntegration, assembly, test and checkout of these elements into the air vehicle is
excluded.

40.1.1.10 Survivability. The survivability clement refers to those equipments (hardware/software) installed in,
or attached to, the air vehiele which assist 1. penetranion for mission accomplishment. This element iucludes,
for example, ferret and search receivers, waming devices and other electronic devices, electronic
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countermeasiures, jamming transmitters, chaff, infra-red jammers, terrain-following radar, and other devices
typical of this mission function. This jem contains embedded software, that is, software defined in the item
specification amd provided by the supplier. When the opportunity to collect lower level information exists, toe
structure and definitions in Appendix B, Electronic/Automated Software Systerus, will be used. All effort
direcsly associated with the remaining level 3 WBS clements and the integration, assembly, test and checkout of
these elements into the air vehicle is excluded.

40.1.1.11 Reconnsissance. The recommaissance equipment element refers to those equipments
(hardwere/software) installed in, or attached to, the air vehicle necessary to the reconnsissance mission. This
element includes, for examplz, photographic, electronic, infrared, and other sensors; searct receivers;
recorders; warning devices; magtzines; snd data link, 'Gun cameras are exchided. 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 structure and definitions in Appendix B,
Electronic/Automated Software Systems, will be used. All effort directly associated witi1 the remaininyg level 3
WBS clements and the inegration, assembly, test and checkout of these clements into the sir vehicle is
excluded.

40.1.1.12 Antomatic Flight Control, The automatic flight control element refers 1o electronic devices and
sensors, which, in combination wth the flight controls subsystem (under airfrune). enable the crew to control
the flight path of the aircraft as well as to provide lift, drag, trim, or conversion effects, This element includes
flight control computers, software, signal processors, and data transmitting elexnents that zre devoted to
processing data for either primary or automatic flight control functions. Electronic devices required for signal
processing, data formatiing, and interfacing between the flight control elements are included, as are the data
buses, optical links, and other elements devoted to trunsmitting flight control data. Flight control sensors such
as pressure transducers, fate gyros, sccelerometers, and motion sensors zre also included. Excluded from this
element are the devices such as linkages, -control surfaces, and actusting devices covered moder the shiame
WEBS ciement, Also excluded are avionics davices sk sensors yuch as cemtral computers, navigmion |
computers, avionics data buses and navigation sensors which are included under other avionics WBS elements.
This itere contsins embedded software, that is, software defined m the item specification snd provided by the
supplier. When the opportunity to coliect lower level information exists, the stracture and definitions in
Appendix B, Electronic/Automated Software Systems, will be used. All effort directly associated with the
remaining level 3 WBS clements and the integration, assembly, test and checkout of these eiements into the air
vehicle is exclude .

40.1.1.13 Comtral Inteprated Checkout. The central integrated checkout element refers to that equipment
(aardware/softwarc) installed in the air vehicle for malfunction detection and reporting. This iter contains
embedded software, that is, software defined in the item specification and provided by the suppliet. When the
opportunity to collect lower levcl information exists, the structire and definitions in Appendix B,
Electionic/Avtomated Software Systems, will be used. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test und checkout of these elements into the air vehicle 1s
excluded.

40.1.1.14 Aptjsebmarine Warfare. The antisubmarine warfare element refers to that equipment
(bardware/so.. -ure) inscailed in the air vehicle peculier to the antisubmarine warfare mizsion. This zlement
includes, for example, sensors, computers, dispiays, etc, This item contains embedded software, that is,
software defined in the item specification aid provided by the supplier. When the opportunity to collect lower
level iaformation exists, the strucmire and definitions in Appendix 3, Electronic/Automated Software Systems,
will be used. All effort directly associated with the remaining level 3 WBS elements and the integraticn,
assembly, test and checkout of these elements 1nto the air vehicle is excluded.

A-6




MIL-STD-88!B

40.1.1.15 Armament. The armament element refers to that equipment (hardware/sofiware) installed in the air

vehicle to provide the firepower functions. ‘This elemeni includes, for example, guns, high encrgy weapons,

mounts, furrets, weapen direction equipment, ammunition feed and ejection mechanisms, and gun cameras.

v This item contains embedded software, that is, softiware defined in the item specification and provided by the o
supplier. When the opportunity to collect lower level information exists, the structure and definitions in '

‘!, Appendix B, Electonic/Automated Software Systems, will be used. All effort Cirectly associated with the

\ remaining level 3 WBS clements and the integration, assembly, test and checkout of these elements into the air

w vehicle is exch.ded.

40.1.1.16 Weapons Delivery. The weapons delivery element refers to that equipment (hardware/software)
installed in the air vehicle to provide the weapons delivery capability. This element includes, for example,
v lanpshess, pods, bomb racks, pylons, integral release mechanisms, and other mechanical or electro-mechanical
equipry:nts specifically oriented to the weapons delivery function. This element excludes the
o bombing/navigation systemn which is included in the fire conirol clement. This item contains embedded
K softwar, that is, sofrware 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

3 Software Systems, will be used. All effort directly associated with the remaining level 3 WBS elements and the
integvation, assembly, test and chieckowt of these elements into the air vehicle is excluded.

~ 40.1.1.17 Auxiliary Equipment. The auxiliary equipment element refers to suxiliary airframe, electronics,

- and/or armsitoent/weapons delivery equipment not ailocable to individual element equipments, or which provide :
tne ancillary functions to the applicable mission equipments. It includes, for example, auxiliary airframe -
equipmext such as external fuel tanks, pods, and rotodomes. It also includes such multi-use equipment as v
anienmas, control boxes, power supplies, environmental control, racks, mountings, etc. whick are not
hoinogeneous to the prescribed WBS elements. Auxiliary armament/weapons delivery equipment includes flares
and ejection mechanisms, ejector cartridges, and other items peculizr %o the mission functior thet are not

7 - identifisble to the armaraent or weanons delivery clemeats set forth in 40.1.1.15 and 40.1.1.16 of this appendix.

@ This item contains embedded software, that is, software defined in the itsm specification and provided by the
supplier. When the opportunity to collect lower level information =xists, the structure and definitions in i
Appendix B, Electronic/Automateu Software Systems, will be used. All effort directly associated with the A
remaining level 3 WBS ¢lements and the integration, assembly, test and checkout of these elements inio the air .
vehicle is excluded.

Definitions for cominon WBS elements applic~hle to the aircraft and all other defens~ materie! items aie ia
Appendix H, Work Breakdowi Structur~ Definitions, Coramon Elements (ret. pages H-1 through H-10).
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 APPENDIX B
WORK BREAKTOWN STRUCTURE AND DEFINITIONS
ELECTRONIC/AUTOMATED SOFTWARE SYSTEMS

10. SCOPE

10.1 This appendix provides the electronic/automated scftwzre system work breakdown structure,  Definitions
for the prime mission product (PMP) and platform tategration are provided in this appendix. Definitions for
common WBS elements applicable to the electronic/astomated software system and all other d2fense materiel
items are 11 Appendix H, Work Breakdown Structure Definitions, Commoi: Elements. This appendix is a
mandatory part of the standard. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Government Documents.

20.1.1 Specifications, Standards. and Handbooks. The fliowing specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specificaiions and Standards
(DODISS) and supplement thereto, cited in the solicitation.

STANDARDS
MIL-STD-196 Joint Electronics Type Designation System
MIL-STD-1404 Army Nomenciaure Sysiem
MIL-STD-1661 Mark and Mod Nomenclature Svstem
MIL-STD-1812 Type Designation, Assignment and Method for Obtaining
DOD-STD-2167 Defense System ! sfiware Development

(Unless otherwise indicased, copies of federal and military specifications, standards. and handbooks are available
from the Standardization Documents Order Desk, 700 Robbins Avenuc. Buiiding #4, Section D, Philadelphia,
PA 19111-5094.)

20.2 Non-Governmert Publications. This section is not applic:ble to this standard.

30. WORK BREAKDOWIN STRUCTURE

30.1 Levels. The foilowing is ihe work breakdowz structure for an clectronic/automated sofiware system. For
any subsystem, specify by na.ne or nomenclatare, if assigoed.
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Level ' Level 2 Level 3

Electronic/Automated Software System

Prime Mission Product (PMP)

Subsystem 1...n (Specify Names)

PMP Applications Software

PMP System Software

Integration, Assembly, Test and Checkout
Platform Inwegration

Systems Engineering/Programn Management

System Test and Evaluation
Deveiopment Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Suypmt
Test Facilities

Training
Equipment
Services
Facilities

Tecnnical Publications
Ergine. ring Data
Management Data
Support Data

Data Depository

Feculiar Support Equipment
Test and Measwrement Equipment
Suppornt and Hardling Equipment

Comumon Support Equipment
Test and Measurement Equipment
Support and Handiing Equipment

Operational/Site Activaiion
System Assembly, Installation and Checkout
on Site
Contractor Technical Support
Site Construction
Site/Ship/Vehicle Conversion
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Level 2 Jovel 3

Industrial Facilities
Construziion/Conversion/Expansion
Equipment Acquisition or Moderpization
Maintenance (Industrie} Facilitics)

Initial Spares and Repair Patts
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40, DEFINITICNS

40.1 Electromic/Automated Software System. The electronic/automaies! software systcmn ciement refers to the
compiex of equipment (hardware/softw.re), data, se. . ices, and facilivies requirea to develop and produce an
electronic, asiomated, or software sysiemn capability such as a commmand and centro! systera, radar system,
communications syste.n, information system, sensor system, navigation/guidance system, electronic warfare
system, suppesi Sysiem, ¢c. The decision rule used to diffcrentiate betweea the Electronic/Automated Software
System category and other defense meieriel iten catcgories is: When the item is @ stand alone system or used
on several sysiems, but not accounted for in these other svstems, the Electronic/Automated Software System
catagory will be used. When the opporiunity ¢ collect lower level information on electrgric aud software items
exists, regerdiess of which deiense materiel item categsry is selected, the structure and definiticns in thus
appendix apply.

40.1.1 Prime Mizsion Product (PMP). The PMP element refers 1o the hacdware andd software used to
accomplish the primasy mission of the defense materiel item. It includes all integraiion, assembly, test and
checkout, as weil as all technical and management activities associated with individual hardware/so{tware
elements. Aiso inctuded are integration, sssembly, test and checkout associated with the overall PP, When
the elestronic/avtomated software sysiem comprises several PMPs, cach will be listed separately at level 2.
Also ircluded are ail wholc ana partial prime contractor, subcontractor, and vendor breadboards, brassboards,
and qualification test units. ) also iucludes the design, development and production of complete units (i.e., the
prototype or operaticnally configured units which satisfy the requirewnents of their applicable specification(s).
rege rless of end use). 1t exciudes only ose “less than whole™ units (e.g., 1e3t, spares, zic.) cosued or
plannzd to be consumed in support of sy=iemn level tests. This eiement also includes factory special isst
equipment, special tooling, and preduction planning required to fabricate the PMP. Duplicate or modified
1aciory special test equipment delivered to the sovernment for depot repair is excluded and shoulé be inciuded
i11 the pecuiiar support equip:nent ¢lement.

40.1.1.i Subsystem 1...n (Specify Names). This eizment refers to ali hardware and software components of
the specific electronic/automated software subsystem, including all associzied spaciai test equipment, special
tooling, production plapning, and all technical and minagement activities. ‘The svftware components consist of
the applications and system software required to direci aad maintsin the specific siectroaic/automated software
subsystem. This element includes all in-plant integration, assembly, test and checkout of nardware components
and sovftware inio an electronic/automated software subsysiem including the subsystem: hardware ond software
iniegration and iest. Also included are the interface materials and parss mequured for the in-plant integratiop and
assembly of other level 4 comporent: ato the siectronic/automaled sofivdre subsysterm and all materjals and
parts o1 other mating equipments fumished by/to an inegrating agency or contractor. it incluues, for sxample,
cables, conduits; connectors, sheliers, and other devices associated with the operational electronic: sutomated
software subsystem. It also includes the design, development, production, and asseribly efforts 1o provide each
electronic/autecinated sofiware subsystem as an entity. Al effort directly associated with the remaining level 3
WRS elements and the integratic., assembly, test and checkout of these elements into the PMP is excluded.

46.1.1.2 FMP _Applications Software. The applications software elemen® is defined as software that is
specifically produced jor the tunctional use of a computer system (ref. ANS)/IEEE Std 610.12). Examples are
batite: manragement, veapons ountrol, and data base managemeni. This element refers to ali effort required to
design, develop, integratz and checkout the PMP applications computer software configuration iteras (CSCls),
no! including the nonsofiware portion of PMP firmware development aind production. This excludes ail
software that 15 au integral parr of any specific hardware subsystem specification.

All software that 1s an ietegra! part of any specific cquipment system and subsystem specification or specifically
designed and developed for systent test and evaluation should be identitied vtk that system, subsystem, or
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cffort. It may be appropriate to collect lower level information when it exists. In such cases, the foliowing
structure and definitions should be used:

LEVEL 4 VEL §

Build 1 ..o (Specify Names) CSC! 1...n (Specify Names)
CSCI to CSCI Integration and Checkout

Integration, Asscrmbly, Test
and Checkoul

a. Build 1...n (Specify Mames) - A software build is an aggregate of one or more CSCls that satisfics
a specific set or subset of requirements based on development of software as defined in DOD-STD-2167A.
When incren.2ntal, spiral, or other software development roethod is used, multiple builds may be necessary
meet program requirements. A build is a scparately tested and delivered product. Within builds are CSCls.
When a build is complete, a portion or all of coe or more CSClx will be completed. Therefore, 3 CSCIL may
appear in more than ore build, but will be successively more functional as each build is completed.

b. Computer Sofiware Configuration Item (CSCI) 1...n (Specify Names) - An aggregation of software
or any of its discrete portions which satisfies an end use function and has been designated by the government for
configuration management. CSCls are the major softeare products of a systemn acquisition which are developed
in accordance with DOD-STD-2167. This includes reusable sofiware components, such as commercial off-the-
shelf software, govermment furnished software, or software specifically developed for reuse.  This element
includes Computer Software Camponeats (CSCs) which are functionally or logically a distinct part of a CSCi,
distinguished for convenience in designing and specifying a complex CSCI as an assembly of subordinate
elements, 1 includes the effort assocated with the requircments aralysis, design. coding and testing, CSCs
integration and testing, CSCI formal qualification testing, and software probiem resolution of each CSCI.

¢. CSC! to CSCI Integratior and Checkout - Includes integration and test, verification and validation
and the systems enginiesring and technical contro} of the CSCls. Integration and test is the planning, conducting
and analysis of tests that verify correct and proper performance of each CSCI operating as a whole with other
CSCls. Planning includes: (1) defining test scope and objectives, (2) estabhishing the test approach, acoptance
criteria, verification methods, order ¢f integration, inputs, and methods 10 recesd results, and (3) establishing
test locations, schedules, and responsibilities of those involved. The corducting and analysis of tests
encomapasses: (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. Veriiication and validation is the #ffort that may be 2ccomplished to insure the
performance and quality of each CSC! with other CSCls. This element excludes the software integration and
checkout associated with the individual CSCls.

(NOTE: The defined software siructure for lower level information is appropriate whether it is associated with a
specific system or subsystem or considered software intensive or stand alone. Reference Appendix I, User
Guide, for guidelines on developing a stand alome software work breakdown structure.)

40.1.1.3 PMP System Sofiware. The PMP system sostware element is defined as software desigued for 2
specific computer system or family of computer systems to facilitate the operation and maintenznce of the
compuler system and associated programs, for example, operating systems, compilers, and utilities (ref.
ANSU/IEEE Std 610.12). This element refers to ail effort required to design, develop, integratt and checkout
the PMP sysiem sofiware including all soitware developed to support any PMP applicauons sofiware
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development. It is defined as PMP system software which is requirsi o facilitate development, integration, and
maintenanee of any PMP software build and CSCI. This excludes “i} seftware that is an integr»} part of any
specific hardware subsystem specification or is specifically designed and developed for systein test and
cvaluation. The structure shown in paragraph 40.1.1.2 sheuld be used when lower level information is desired.

40.1.1.4 [megration, Assembly, Tesv and Checkout. The integration, assembly, test, and chockout element
includes all effort a5 identified in Appendix H, Work Breakdnwn Structure Definitions, Common Blenents (ref.
page H-2) to provide 2 complete PMP systein.  The mtegrasion, assembiy, test and checkout element includes
hardware andd PMP softwar integration and test,

40.1.2 Pistform Inegration. The platform integration element refers to all effort involved in providing
technical and engineering services to the platform manufacturer or integrator during the installation and
integration of the PMP intu the host vehicle. This elemen: includes: the labor required 1w analyze, design, and
develop the interfaces with oiher bort vehicle subsysiems; drvwing preparation and establishment of equipment
requirements &id specifications; and technical laison und courdinetion with tbe military serviies,

subcomiraciors, mssociated contractors, and test groups. Specifically excluded from: this element is ali iniegration
effort ot directly sssocimed with the bost vehicle and management liaison with ike military services,
subcontracto.s, med associated contractars.

Definitions for common WBS element applicable tc the electronic/automated software system and all ciher

defense matericl itews are n Appendix H, Work Breakdown Structure Definitions, Common Elements (ref.
pages H-1 through H-i0).
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APPENDIX C
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
MISSILE SYSTEMS

10. SCOPE

10.1 This appendix provides the missile system work breakdown structure. Definitions for the missile air
vehicle and command and launch equipment are provided in this appezwlix. Definitions for common WBS
clements applicable to the missile and all other defense materiel items are in Appendix H, Work Breakdovwn
Structure Definitions, Comunou Elements. This appendix is a mandatory part of the standard. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

This section is not applicabie to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following s the work breakdown structure for a missile system.

Level | Level 2 Level 3
Missile System
Air Vehicle
Propuision (Stages i...n, As Required)
Payload
Airframe
Reentry System

Pos. Boost System

Guidance and Control

Ordnance Initiation Set

Airborne Test Equipment

Airborne Training Equipment

Auxiliary Equipmen:

Integration, Assembly, Test and Checkout

Command and Launch
Surveillance, Identification and Tracking Sensors
Launch and Guidance Control
Communications
Command and Launch Applications Software
Cnhmmasand and Launch System Software
Launcher Equipment
Auxiliary Equipment

Systermns Engineering/Program Management
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Levei ] Lavel 2 Leve 3 -

System Test and Evaluation G v_- &
Developoment Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support L,
Test Facilities hIe

Equipment
Services
Facilities

Technics] Publications
Enginsering Data -
Mapagement Data A

° Support Data ..__.4'-."‘ :
B Data Depository ’

Peculiar Support Equipment
Test and Measurement Equipment <a

Support and Handling Equipment

Comnon Support Equipment
Test and Mezsurcoaent Equipmsai

Support and Handl:ng Equipment

Operational/Site Activation
System Assembly, Installation and Checkow
on Site N
Contractor Technical Support RN
Site Construction L
Site Conversion

Industrial Facilities
Construction/Conversion/ Expansion
Equipment Acquisition or Modernization
Maintenance (Induswrial Facilines)

Initial Spares and Repair Parts
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40. DEFINITIONS

40.1 Missile System. The missile system element refers 1o the complex of equipment (hardware/software),
data, services, axi facilities required to develop and produce the capability of employing a missile weapor in an
operational environment to produce the destructive eficct on seincted targets. Sxamples include Trident,
Peacckeeper, Tomabawk, Maverick, Sidewinder, eic.

40.1.1 Air Vehigle, Toe air vehicle element refers to tue primary means for detivering the destruciive effect to
the terget, including the capability to generate or receive intelligence, (0 navigaic and peuetra.e to the tarpet area
aind to detonate the waddicad. It also inciudes the dssign, development, and production of couplete mmits (i.c.,
the prototype or opersiionally configured units which satisfy the requiretnents of tacir applicable specification(s),
regardiess of end rse).

40.1.1.1 Propulsion (Stages I,..n, As Required). The propulsion systen provides the thrust to propel e air
vehicie on its intended tlight. The propulsion system may be compused of one or more stages which ignite,
bum, and are jettisoned sequentially over the cowrse of missile flight. The propulsion element way be solid,
liquid, or air-breathing. it includes, for example, structure (itegral to the propulsion system), propellsa,
controls, instrumentation, and ali other instalied subsystem oqy jpment integral to the rocket motor or engine a8
an entity within tusel!. It also includes the design, development, production, and asserobly efforts to provide
each stage as an entity. All effor directly associated with the remaining level 3 WBS clements and the
integration, assembly, test and checkout of these clements into the air vehicle is excinded.

. Rocket Motor/Booster, A rocket motor/booster refers to the solid propulsion system which carries
withit: it both the fuel and oxygen required for its operation. It includes, for example, an arm and firing Jevice,
snlid prepeliaat, movebic nozzles, casings, -intcgration, ctc.

0. Eogipe, Tik engioe includes boid jiguid propuision systems and air breathing systems. The liquid
propulsion engine includes, for example, the main engines, vernicrs/auxiliary cugincs, fluid supply wystem,
hiquid propellant, attitude contrel equipiaent, structure (integral o the engine), racewsy, interstage, combustion
section, turbines, nozzles, rotors, etc. The air breathing engine obtains oxygen from the surrounding
ammosphere to support the combustion of its fuel. Ramjets apd turbojets are examples of air breathing engines
which may be used to provide propulsion for cruise-type missiles. This elcment includes the following
subsystems for air breathing engines: mainframe, compressot, combustion section, air mlets/exhaust ducts,
turbine nozzle assembly, turbine rotor, bearings and housings, and fuel subsystemu. In addition to basiv
comporcnts, air breathing engine systems require various acoessory components such as pumps, injectors,
turbines, motors, diffusers, and igniters.

40.1.1.2 Payload. The payload element refers to the subsysiem containing the warhead and its support
asscmblics where no reentry system exists. Normally, payload consists only of the warhead and its associated
arming and fuzing equipment. However, with complex munitions containing submunitions, the payload
subsystem may mimic the larger system by having its own guidance apd controf, fuze, safe-arm, and
propulsion. This element includes. for example, anming and fuzing device, warhead, and target detection
device. All effort directly associseed with the remaining lowal 3 WBS elements and the integration, assembly,
test and checkout of these elements into the air vehicle is excluded.

40.1.1.3 Airfrarze. The airframe element includes the structural framework that provides the acrodynamic
shupe, mounting surfaces and environmentzl protection for the missile components which are not directly
applicable o other specific level 3 uir vehicle subsystems. The airframe for eado-atmospberic missiles ponoally
includes such items as wings and fins which provide aerodynaiic flight control in response to clectro-
mechanical signals and are attached to tne missile beay; and structural body assemblies including the structure,
cowers, such as passive noscpicoss, skins, adhesives, and fairings not directly applicable 1o any other level 3 aic
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vehicle subsystem. All effon directly associated with the remaining level 3 WBS clements and the integration,
assembly, rest and checkout of these eiements wmto the air vehicle 1s excluded.

40.1.1.4 Reentry System. For exo-atmospheric missiles, the reentry System is the aggregate of prime
equipment remns consisting of a deployment module. reentry vehicles, payload, peactration aids and zsoent
shroud, which provide structural support and envircnmental protection of nuclear payloads during the ground
deployment and flight. The reentry vehicle is the acro-struciure which provides neentry protectian for the
intemally carried warheads and the erming and fusing syst=m which provides the proper electrical signals to
detonate the wartwad. Where the sysiem has the capability for independent mancuvers, the mentry vehicle will
contain pavigation, yuidance, control, sensars, and processing systems which provide the reentry systems
capabhility to acquire aid track targets and execute the necessary fiight path to the seiected target. All effort
directly associated with the remaining level 3 WBS clements and the integration, assembly, test and checkout of
these elements into the air vehicle is excluded.

40,1.1.5 Post Boost System. In exo-atmospheric missiles, the post boost system provides th roli rate sontro!
an: the final velocity to adjust and deploy the payload. For a single warhead missile, this clement incluoss ihe
structure, external protection material, velocity control system, and deployment group. In the tase of the
multiple warhead missile, the element includes structure, axial engines, attinxde control equipment, propeltaat
storage assembly, and pressurized system. All efiort directly associated with the remaining levi:l 3 WBS
clements and the integration, assembly, test and checkout of these elements into the air vehicle is excluded.

40.1.1.6 Guidance and Control, The guidance and control element refers to the equipment used o coatrol the
missile flight to the target. Fammons include acrpuiring and tracking tarpets, receiving guidancs iatelligence
data from varions sources including sensors and teedback from control commands o0 follow the necessary fiight
path to intervept he target. The inputs may alsc include interface atams, incriial accrieration, and mtitwde
changes. The outputs include missile control. ordnauce firing conmounds, stamus, instrumentation, sort siming
signale, In additicn, the sguipment provider fight desirical power, nussile iEGical micrconsecizon, and a
mmmtommnmcgmdmcmdmnmlwmpmmmwhmmcsmnxsnotpanofascpxmdy identified
airfram: elenaent. For exo-atmospheric missiles, this inclindes mussile cables, stage cables, stage conneciors,
airborne power supply, electronic barery, ordnance battery, ordnance injtiation set. missile electronic and
computer assembly, inertial measurement wnit, the guidance and control softw-r, in flight coolant assembly,
and guidance and control integration, assembly, test and checkout. For endo-aunosphenic missiies, this includes
seckers, mission computer, global positioning receiver, inertial platferm, ineriial sensors, alti neter, cata link,
pawer subsysterns, windows/domes, distributive systems, autop:iot, fligit control actuators, guidance anl
centrol software, and guidasce and control iniegration, assembly, test and chieckout. All effort directly
associated with the remaining jevel 3 WBS elements and the inregration, assembly, test and checkout of these
elements 1nto the air vehicle is excluded.

40.1.1,7 Ordnance initiation Set, In exo-atmspheric missiles, the ordnance initiation set initiates all orcnance
cveats throughout the wissile and ground cystem (except reeutry systemn components). Upon receipt of an
clecuical signal from the missile guidance and comirol systea;, the ordoance initiation set firing unjt: cenvert the
siguz] into ordnsoce outpuis to the detonating cords.  Amang those ordnance events are:  stage separdion,
molor ipnition, gas generator ignitton, ahroud separation, ete. Tais clement inclades the throegh bulkhead
iniustors, ordnance test harnesses, and fining units/exploding bridgewires. All effort directly associaied with the
semaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the ar
vehicle 13 excluded.

40.1.1.8 Aijrborne Test Equipment. The airborne tsst equipment element refers to an instrumented payload that
is interchangeable with the live warkead and suitable for developmentad test firing. This element includes, for
example, recovery systems, special instrumentation, telemetry equipment, etc. All effort directly associated
with the remaining level 3 WBS clemerts and the integration, assembly, st and checkout of these elements into
the air venicle is excluded.
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(40.1.1.9 Airbomne Training Equipment. The arborne training equipment ¢lerment refers 10 an exercise payload

thar is interchangeabie with the live warhead and suitable for training firing. Thas element includes, for
example, recovery systems, special instrumentation, telemetry ermipment, 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 Auxilisry Equipment, The anxiliary equipment element refers to that additional equipment generally
exciuded frora other specific ievel 3 elements. This clement includes, for example, environmental control,

safety and protective subsystems, destruct systems, eic., if these were not accounted for in other WBS elements,
It also includes equippzrat of a single purpose and function which is necessary for accomplishing the assigned
mission. All effort divectly associated ‘with the remaining level 3 WBS elements and the integration, assembly,
test and checkot of these elements into the air vehicle is excluded.

ategrati scmb) - . The integration, agscmbly, test and checkout clement
mcludm all efforts as ldcnuﬁed in Appendu H Worl. Breakdown Structure Definitions, Commen Elements
(ref, page H-2), to provide a complete missile.

40.1.2 Command and Launch. The command and launch element refers to the subsystems instalied at a launch
site or aboard launch vehicles required to store, make ready, and launch the air vehicles of the missile gystem.,
This element includes those equipments required to acquire and condition the necessary intelligence of sclected
targets, reach launch decisions, command the launch, and provide guidance and control where such capability is
not self contained aboard the air vehizle. It also includes the design, development and production of complete
units (i.e., the prutotype or operationally configured units which satisfy the requirements of their applicable
specification(s), regardiess of end use).

40.1.2.1 Surveillance, Identification and Tracking Senyors. The surveilisnce, idemtification, and trecking
sensors element refers to those sensors required to support missile systems by maintaining surveillsnce against
incoming targets and providing the data required 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 include 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 unless they are required
operational items. This element may include, 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 controi element refers to the equipment to
targe: 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 consele,
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 commaud 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
interface 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 Applications Software. The command and launch applications software
element includes all the software required to direct and perform the operations o. 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 inchxding the nonsoftware portion of command and aunch firmware development and production. When the
opportunity to collect lower bevel information cxisis, the stmcture and definitions in Appendix B,
Electronic/Auiomated Software Systems, will be used. ‘

40.1.2.5 Command and Launch System Software, The command and launch system software element is S
defined as software designed for a specific computer sysiem or family of computer systems to facilitate the o
optration and maintenance of the computer system and associated programs, fo: exammple, operating svsicms,
compilers, and utilities (ref. ANSI/IEEE Sid 610.12). This element refers 1o all effort required to design,
develop, integrate and checkout the command and launch system software including all software developed to
support any command and launch applications software developmeat. It is defined 25 command snd isunch T
system software which is required 10 facilitate development, inlegration, and maintanance of any..commaad . and R
laomch sofrware CSCI. This excludes all software that is an integral part of any specific hardware subsysiem -
specification or specifically designed and developed for system test and evaluation. When the opportunity to Nt
collect lower level information exists, the structure and definitions in Appendix B, Electronic/Automated AR
Software Systems, will be used. N

40.1.2.6 Launcher Equipment. The launcher equipment element refers to the means to launch the missile air
vehicie from stationary sites or mobile lsunch platforms. It includes vehicles, rail launchers, canisters,
capsules, tubes, pods and devices which support, suspenc or encase the air vehicle for firing. It ulso includes RN
associated hardware such as umbilicals, hamesses, pyrotechnics, anc lectronics. This element may include e
storage facilities and checkout stations for readiness verification wher these are integral to the launcher, It may ‘o
include safety and proiective elements when these are not integral to the launch platform or site facilities. i

40.1.2.7 Auxiliary Equipment. The auxiliary equipment elemant refers to the general purpose/mmit-usage

ground equipment utilized to suppert the various operational capabilities of the command and launch equipments

and are generally excluded from other specific level 5 elements. This element inclodes, for example, power

generators, power diRribution systems, environmenta: coutrol, ¢3bling, ma!functien detection, fire prevention, PN
seourity systems, and other common-usage items not applicabis o specific elciuais of the ground based =
equipment.

Definitions for common WBS elements applicable to the missiie and all other defense materiel itemns are in ,
Appeadix H, Work Breakdown Structure Definitions, Common Elements (ref. pages H-1 through H-10). +
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APPENDIX D
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
ORDNANCE SYSTEMS

10. SCOPE

10.1 This appendix provides the ordpance systzm work breakdown structure. Definitions for the complete
round and launch system arc provided in this appendix. Definitions for common WBS elements applicable to
the ordrance systein and all other defense materiel items are in Appendix H, Work Breakdown Structure
Defigitions, Common Elements. This appeadix is a mandatory part of the standard. The informdrion contained
Lerein «; 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 an ordnance system.
Level 1 level 2 vel

Ordnance System

Complete Round
Structure
Payload '
Guidance and Control
Fuze
Safety/Arm
Propulsion
Integration, Assembly, Test and Checkout

Lannch 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
Mock-ups

Test and Evaluation Support

Test Facilities




Level |

Levyel 2

Training

Data

Peculiar Support Equipment

Common Support Equipment

Operational/Site Activation

Industrial Facilities

Initial Spares and Repair Parts
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D-2

Level 3

Equipment
Services
Facilities

Technical Publications
Enginzering Daia
Munaperent Data
Support Data

Data Depository

Test and Messurement Bquipment
Support and Handling Equipment

Test and Measurement Equipment
Support and Handling Equipment

System Asszmbly, Instailation and Checkout
on Site

Contractor Technical Support

Site Conerruction

Site Conversion

Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Mainwenance (Industrial Facilities)
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40. DEFINITIONS

. 40.1 Ordpance System. The ordnance sysiem element refers to the complex of equipment (hardware/sofrware),
" data, services, and facilities required to develop and produce the capability for applying munitions to a tget.
. It inchudes the munitions (nuclear, biological, chemical, psychological, and pyrotechnic) and the mess of
launching or firing the munitions, and is represented by MK48 tarpedo system, SNAKEYE bomb, Combined +
Effects Munitions, GATOR, Sensor Fuzed Weapon, 8-inch Howitzer, and .223 caliber ammunition. Excludea
are acrospace guided missiles and land, -sex, or air delivery vehicles.

40.1.1 Complete Round, The complete round element refers to all the components that are necessary for firing D
one shot, such as mines. bombs, rockets, torpedoes, naval gues, rifles, and artillery ammunition. It includes o
e structural slements, wathead or payload, fuze, safety/arming devices, guidance equipment, and .
propellant/propulsion: equipment. For artillery ammunition, the complete round consists of the projectile -
including structure, warhead, ruze, guidance and comtrol (if applicable), safety/arming devices, propellimg
charge, and rociet motor (if applicabie). It also includes the design, development, and production of complete
enits (i.c., the prototype or operationally configured units which satisfy the requirements of their applicable A
- specification(s), regavdiess of end use).

e

40.1.1.1 Stucture. The structure element refers to the portion of the complete round which carries the payload

1o the target. It is the basic housing of a bomb or rocket, casing of a projectile, body of a torpedo, or the ~
tactical munitions dispenser containing submunitions. It also includes those structural devices which provide "
stability and comtrol (i.c., fins, parachutes, anchors). All effort directly associzted with the remaining level 3 F
WBS clements and the integration, assembly, test and checkout of these elements jnto the complete round is CRR
excluded. ot

40.1.1.2 Payload, The payload element refexs to the subsystem that contains the warhead and its support R
assemblies. In some munitions. such < small arme amnanition, the payload may only be the warhead fie, 2 :
projectile assembly containing the kill mechanism of the round and its associated high explosives, chemicals, ERIN
biological agsnts, muclear devices, and pyrotecinics). With complex mumitions containing submumitions, such as I
Combined Effects Munitions, the payload subsystem may include guidance and control, fuzz, safety/arm, and A
propulsion as defined in 40.1.1.3, 40.1.1 4, 40.1.1.5, and 40.1.1.6 of this appendix. All effort directly A
associated with the remaining level 3 WBS alements and the integration, assembly, test and checkout of these
clements into the commlete round is excluded.

@

40.1.1.3 _Guidance and Control. The guidance and control element refers to the complex of electroaic o
equipment (hardware/software) which evaluates and correlates the path of the complete round with target .
informuttion, and which performs the necessary functions to enable the payload to intercept the target. All effort
directly associated with the remaining Jevel 3 WBS clements and the integration, assembly, test and checkout of
these elements into the complete round is excluded.

40.1.1.4 Fuze. The fuze element refers 1o the mechanical or electronic device in the complete round designed ‘

to detonate or to set forces into action to detonate the charge or primer under desired conditions. All etfort :
directly associated with the remaining level 3 WBS clements and the integration, assembly, test and checkout of s

these elements into the complete round is excinded.

40.1.1.5 Safetv/Arm. The safety/arm element refers o the device in the complete round which controls the :
capability of initiating the explosive sequence (e.g., mechanical, hydrostatic, inertial, counters, and timers). All L
effort directly associated with the remaining leve! 3 WBS elements and the integration, assembly, test and :
checkout of these elements into the complete round is excluded.

¢
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40.1 1.6 Propu'sion. Tne propulsion clement refers 10 the chemical, mechanical, or electrical dovices, such as

explosive powder charges, chemical precision initiation charges, electric power modules, and rocket motors

which provide the forces to transport the compiete round from the launch position to the targei. For artillery ‘
ammunition, this element includes the cartridge case, if applicable, and primer as well as the explosive charge

itself. All effort directly associatod with the remaining level 3 WBS elements and the integration, assembly, test

and cherkont of these elements into the complete round is excluded.

40.1.1.7 Integrution, Assembly, Test and Checkout. The inicgration, assembly, test and checkout escment
inctude: all efforts &s identified in Appeadix H, Work Breakdown Siructure Definitions, Common Elements
(ref. page H-2), to provide a complete yound.

40.1.2 Launch System. The launch system element refers to the equipment (hardware/software) for controlling
or sending forth the nmmitions on a desired course or trajectory — the ordnance system less the complete round.
It is defined as rifles, artillery pieces, naval guns, mortar cannons, machine guns, and the equipment for
launching torpodoes and rockets or dropping bombs (¢.g., the lmuncher, fire controi equipment, and the ready
magazine). It includes all effort associated with the design. development, and production of complete urits
(i.e., the prototype or operationally configured units which satisfy the requirements of their applicable
specification(s), regardiess of end use).

40.1.2.1 _Launcher. The launcher element refers to the structural device designed to support and hold
munitions in posmon for firing or release (¢.g., suspension and rejease systems, rail, rocket pods, mine racks or
dispensers, and torpedo tubes). For guns and artillery, it includes tubes, recoil assemblics, breech mechanisms,
mounts, and rifie stocks. All effort directly associated with the remuining level 3 WBS elements and the
integration, assembly, test and checkout of these clements into the launch system is excluded.

a platform to accommodate the other level 3 elements and provides mobility to the compiete launch system
(e.g., T-frame, hull/chsssis, wheels, tires, tubes, brakes, hydranlies, and ercondary power balicnice/generators),
which are an integral part of the carriage itself and not directly & part of other level 3 clements. All effor
directly associated with the remaining level 3 WBS elements and the integration, ass¢mbly, test and checkout of
these elements into the launch system is excluded.

40.1.2.2 Carrigge. The carringe clement refers to the primary equipment (hardware/software)- which serves as I

¢

40.1.2.3 Fire Comrol. The fire contro] element refers to the equipment (bardware/software) for controlling the
direction, volume, and time of fire or release of munitions through the use of electricai. electronic, optical, or
mechanical systems, devices or aids. For rifles and small arms, it includes sighting devices and trigger
mechanisms. For artillery, naval guns, and beavy rortars, it additionally includes aiming rnechanisms in
traverse and elevation, radar and other sensors, computers and other equipment for performing fire control
computations. For air-dropped munitions, it includes gunsights, 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. Al effort directly
associated with the remaming jevel 3 WBS clements and the integration, essembly, test and checkout of these
clemenes ipto the jaunch system is excluded.

40.1.2.4 Reydy Magazine, The reatty magazine element refers to the structure or compartment for storing
ammupiticn or explosives in a ready-for-use condition or position (c.g., part of a gun or firearm which holds
the amuaunition ready for chambering and feed mechanisms for placing the ammunition in a pvsition ready for
chambering). All effort directly associated with the remaining level 3 WBS elements and the integration,
assembly, test and checkout of these elements into tae launch system is excluded.
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40.1.2.5 Adapler Kits. The adapter kits element refers 1o the equipment (hardware/software) for adapting the
launch systetn 10 particular applications (e.g., veucle adapter kits for adaptanon 10 different aireraft modets, kits
for backpacking, etc.). All effon directly associated with the remairmg level 3 WBS clements and the
integration, assembly, test and checkout of these elements into the lauach system is excluded.

40.1.2.6 Intepsation, Assembly, Test and Checkout, The integration, assembly, test and checkout element s
includes all efiotts as identified in Appendix H, Work Breakdown Structire Definitions, Common Elements
(ref. page H-2), to provide a complete launch system.

Definitions for common WBS elemeuts applicadie to the ordnance system and &ll other defense materiel iterns E
ave In Appendix H, Work Breakdown Structure Definitions, Common Elements (1ef. pages H-1 through H-10). v
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APPENDIXE ¢
WORK BREAKDOWN STRUCTURE AND DEFINITIONS -
SHIP SYSTEMS

10. SCOPE

10.1 Thir appendix provides the ship system work breakdown structure, Definitions for the ahip are provided
in this appendix. Definitions for common WBS clements applicable to the ship and ali other defense matericl
items are in Appendix H, Work Breskdown Structure Definitions, Common Blements.  This work breakdown
structure must be used for ship acquisition pricing daie, ship Jdesign, weight data, configuration managemsal and
ILS engineering data. It is permissible for the contractor's internal work breskdown structure to differ fron
these summary elements with the approval of the appropriate government orgaiization. The spproved intw.rnal
maaagement work breakdown structure must be traceable to and capabie of being reported o the work
breakdown structure aud definitions defined by this appeadin. This sppendix 18 a mandatary pami of the
standard. The information contained herein is inteaded for compliance.

20. APPLICABLE DOCUMENTS.

s
This section is not applicable to this appendix.
30. WORK BREAKDOWN STRUCTURE e
\v
30.1 Levels. The followiag is the work breakdown structure for a ship system. -
Level 1 vel Level 3 g
Ship System ’ -
Ship
Hull Structure
Propulsion Plant
Electric Piant
Command #nd Surveillance
Auxiliary Systems
Qutfit and Fumishings
Armament
Integration/Engineering
Ship Asscinbly and Support Services .
Systems Engineering/Program Management ; B

System Test ani Evaluation

Development Test and Evaluation
Operational Test and Evaluation
Mock-ups

Test and Evaluation Suppori D
Test Facilities N




Level | Level 2
Traimng
Data

Peculiar Suppon Equipment

Covimon Support Equipment

Opcrational/Site Activation

Industrial Facilities

Initial Spares and Repair Parts
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Level 3

Equipment .
Services
Facilities

Technical Publications
Engipeering Data
Mmnagement Data
Suppornt Data

Dan Depository

Test and Measurement Equipment
Support and Handling Equipment

Test and Measurement Equipment
Support and Handling Equipinent

System Assembly, Instaliation and Checkout
on Site
Contractor Technical Support

Site Conversion

Construction/Conversion/Expansion
Equipment Acquisition or Modemization -
Maintenance (Industrial Facilities)
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40. DEFINITIONS

40.1 Ship System. The ship system element refers 10 the compiex of equipment (hardware/sofiware), dala,
services, and facilities required to attain the capability oi operating or supperting the operation of naval
weapons, or performing other naval tasks at sea.

40.1.1 Ship, The ship elexent refers 1o the walerbome vehicle of & ship sysiem. It includes all types of
surface and subsurface water vehicles such as combatants, auxiliaries, amphibious, and special-purpose ships. It
includes the design, development, and production of compleie units (i.e., the prototype or operationally
configured units which satisfy the requirements of their applicable specification(s), regardiess of end use).

.40.1.1.1 Hull Structyre, The hull structure eleinent refers to the assembled main bull body with all structure

subdivision. This element includes, for example, shell plating, longitudinal and transverse framing, platforms
and decks, superstructure, foundations, structural bulkheads, enclosures and sponsors; castings, forgings, aad
welds; fixed baliast; doors and closures; king-posts, masts, and service platforms; and sonar domes. It also
includes compartment testing.

40.1.1.2 Propulsion Plant. The propulsion plant clement refers to those major compopenis installod primarily
for propulsion and the systems necessary to make these components operable. This element includes, for
example, boilers and energy converters, propulsion units, main cordensers and air ejectors, shafting, bearings,
propellers, combustion air supply system, uptakes, propulsion control equipment, main stream, feed water and
condensate, circulaung and cooling water, fuel oil service and lubricating oil system. It also includes nuclear
Stealn genmeTators, reactors, reactor coolant and auxiliary sysiems, nuclear power plant control, and radiation

shielding.

40.1.1.3 Fiectric Plant. The eleciric plant element refers to the power generating and distribution systems
installed primarily for ship service and emergency power and lighting. This element inciudes, for examsle, the
electric 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) and associated systems installed to receive information from off-ship source, 1o 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 element includes, for example, navigation squipment,
interior communication systems and equipment, gun fire zontrol system, nonelectronic countermeasure systens,
clecironic countenmeasure systems, missile fire control systems, antisubmarine warfare fire control and torpedo
fire control systems, radar systems, radio communication systems, electronic navigation systems, space veaicle
clectronic tracking systems, sonar systems, electronic tactical data systems, and all associated sofiware.

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 contrel surfaces such as rudders, bydrofoils, and driving planes. This
clement includes, for example, heating, ventilation air conditioning systems; refrigerating speces; plant and
equipment; gasoline, JP-5, all liquid cargo piping, oxygen- nitrogen and aviation lubricating oil systetas;
Flumbing installation, saltwater service systezns, fire extinguishing systems, drainage, hallast, trimming, heating,
and stabilizer tank systems; fresh water system, scuppers and deck drains; fuel and diesel oil filling, venting,
stowage and transfer systems; tank heating systcms, compressed air system, auxiliary steam, exhaust stcam and
steam drains, buoyancy control system, distilling plant; and stecring system, mooring, towing, anchor and
aircraft handling systems, deck machinery, elevato:s, moving stairways, stores strikedown an4 stores handling
equipment, operating gear for retracting and elevating units, aircraft elevators; aircraft arresting gear, barriers,
and parricades; catapults and jet blast deflectors, replenishment at sea and cargo handling sysiems.

E-3
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40.7.:.6 Outfit gnd Furpighings. The outfit and furnishings element is deftined as those outfit equipments and

furnishings required for habiwability and operability which are not specifically mcluded in other ship elements.

This ciement includes, for example, huli fittings; boats, boat stowage and handlings; riggmng and canvas; ladders ‘
and gratings; nonstructural bulkheads and doors; painting, deck covering, hull insulation; storerooms, stowage

and lockers; equipment for utility space, workshops, Iaboratories, test areas, alley, pantry, scullery and

commissary outfit; furnishings for living spaces, offices, control centers, machinery spaces, medical, dental and .
pharmaceutical spaces; and nonpropulsion space shielding. )

40.1.1.7 Armament. The armament element is defined as the complex of armament and related ammumition

baudling, stowage, and support fucilities; and cargo munitions handling. stowage, and support facilivies. This .
element inciudes, for example, guns, and gun mounrs; ammumition handling systrms and stowage; special -
weapons handling and storage; rocket and missile lacnching devices, handling systems and stowage; air

launched weapons handling sysiems and stowage; and cargo munitions handling and stowage.

40.1.1.8 Integration/Engineering. The integracion/engineering eiement is defimed as that engineering effort and
related material associated with the design, development, and rework to provide the ship as 8 whole exclusive of
that included under the Systems Engineening/Program Maunagement element. This element includes, for
example, construction drawings, enginecring calculations, ‘weighing and weight calculation, photographs,
maodels, and shipbuilders information drawings.

40.1.1.9 Ship Assembly and Support Services, The ship asscmbly and support services element is defined as
those cfforts and material associated with the construction which cannct be logically and practicably identifred
with, or related to other level 3 clements. This element includes, for example, staging, scaffolding, amxi
cribbing; temporary utilities and services; molds, templates, jigs, fixtures, and special production tools; dry-
docking, inspection, insurance, launching, and delivery.

Definitions for common WBS clements applicable o the ship and all ocher defense materiel iterns are found in ‘
-

Appendix H, Work Breakdown Structure Definitions, Common Elements (ief. pages H-1 turough H-10).
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APPENDIX F
WORK BRFA:’DOWN STRUCTURE AND DEFINITIONS
e SPACE SYSTEMS

10. SCOPE

_ i0.1 This appeadix provides the space system work breakdown structure. Definitions for the launch vehicle,
0 orbital transfer vehicle, space vehicle, ground command, control, communications and mission equipment, flight
’ support operations and services, and storage are provided in this appendix. Definitions for common WBS
elemeis applicable 10 the space sysiem and all other defense materiel items are in Appendix H, Work
Breakdown Structure Definitions, Common Elements. This appendix is a mandatory part of the standard. The
inforation contained herein is intended for compliance.
20. APPLICABLE DOCUMENTS.
This section is not applicable to this appendix.

30. WORK BREAKDOWNM STRUCTURE

‘- 30.1 Levels. The following is the work breakdown structure for a space sysiem.
| Level 1 Level 2 Level 3
Space System
F Launch Vebhicle —
= Propulsion (Single Stage Only)

Stage 1

Stage I1...n (As Required)

Strap-On Units (As Reqguired)

Shroud (Payload Fairing)

Guidance and Control -
Integration, Assembly, Test and Checkout

T Orbital Transfer Vehicle
. Propulsion (Single Stage Only)

Stage 1
Stage I1...n (As Required)

_ Strap-On Units (As Required)
Guidance and Control N
Integrazion, Assembly, Test and Checkout W

Space Vehicle ”
Spacecraft s ]
Payload I...n (As Required)
Reentry Vehicle
Orbit Injector/Dispenser
Integration, Assembly, Test and Checkout

R
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Level2 Level 3
Ground Command, Control, Communications .

and Mission Equipment
Sensor 1...n (As Required)
Telemetry, Tracking and Control
Exiernal Communications N
Data Processing Equipment .
Launch Equipment
Systems Engineering/Program Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluatior
Mock-ups
Test and Evaluation Support
Test Facilitics

Training .
Equipment !
Services C
Facilities

Data
Technical Publications -
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 R
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Level 2 Leve] 3

Flight Support Operations
and Services
Mate/Checkout/Launch
Mission Control
Tracking and C’
Recovery Operaiions and Services
Launch Site Maintensnce/Refurbishment

Planning and Preparstion
Storage
Transfer and Transportation

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
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
aperational capability in space it is necessary 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 piacement,
operation, and recovery of both manmed and unmanned space systems. Space gystexns include isunch vehicles,
orhital transfer vehicles, shrouds, space vehicles, communicatinns, command anc control facilities and
equipment, and any mission equipment or other itemns necessary to provide an operational capability in space.

40.1.1 Laurch Vehicle, The launch vehicle element refexs to the primary means for providing inizial thyust 10
place a space vehicie into its operational environment. The lainch vehicle is the prime propulsion portion of the
. complete flyaway (pot to include the orbital transfer vehicle and space vehicle). The launch vehicle may be of a
single-stage or multiple-stage configuration. This element includes, for exampie, the structure, propulsion, -
guidance and contrui, and ajl other installed equipment integral to the lannch vehicle as an entity within itself.

It also includes the design, development, and production of complete units (i.e., the prototype or operationally
configured unijts which satisfy the requirements of their applicable specification(s), regardiess of end use).

40.1.1.1 Propulsiop (Single Stage Only). The propulsion element refers to the means for generating the launch
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 inciudes 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 clements and the integration, assembly, test and checkout of these
clements into the lavnch vehicle is excluded.

40.1.1.2 Stage [. This clement refers to the lancch vecle stage which provides mitial lift-off propulsion for
the complete launch vehicle (flyaway) and cargo. This clement includes, for exampie, e siruciure, propuision,”
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 1o 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 clements into the launch vehicle is excluded.

40.1.1.3 Stage 1I...n (As Reyuired). This element refers o the second and subsequent launch vehicle stages (if
applicable) which are used to place a space vehicle into its operational environmest. 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 units are exciuded. All effort directly
associated with the remaining level 3 WES elements and the integration, assembly, test and checkout of these
elenents into t i¢ launch vehicle is excluded.

40.1.1.4 Stap-On Units (As Required), In the event strap-on units are employed, this clement refers to the
solid or liquid propulsion assemblies that provide additional thrust or propeliant to assist the launch vehicle in
placing a spacecraft into its operational orbit. This clement refers to a complete set of strap-on units and
includes, for example, the case, nozzle, igniter, tanks, 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 clements and the integration, assembly, test and checkout of
these clements into the launch vehicle is exciuded.

@
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40.1.1.5 Shroud (Pavload Fairing). This clement refers 1o the protective covering and equipment which is
mated to the launch vehicie and protects tne cargo (i.e., orbitl wransfer vehicle or space vehicle/orbital transfer
vehicle combination) prior to and during the launch vehicle ascent phase. This item includes the structure,
instrumentation, separation, power, and thermal coptrol sut ;ystems, and integration, assembly, test and
checkout. The structure include:, for example, the siroud structure, mechanisms and hinges. The
instrumentation includes hardware and software required to measure the environment and loads being
experienced by tbe shroud during the ascent phase untl shroud separation and deployment. The separation
subsystem includes, for example, the sequencers, ordnance, and other necessary mechanisms to assure a
successful shroud separaton from the Inunch vehicle and cargo. The power aystem provides the necessary
gencretion, storage and distribution of electrical power and signals, hydraulic power, and any other power
requireg by the shroud. The thermal control systean maintains (within allowabie limys) the iomperature of the
shroud and/or any mission equipment within it. The thermal control function may be accomplished either
passively or actively. This includes, for example, thermal paint, insulatior:, and heatsuieid tiles.

40.1.1.6 Guidance and Contro|l. The guidance and control equinment (hardware/software) refers to the means
for generating or receiving guidance intelligence, conditioning the intelligence to produce control sigpals, and
generating appropriate control forces. Controllers may interface with the structure by actuating moveable aero
surfaces or with the propulsion system to produce coiitrol reaction forces or mey independently produce rerciion
forces for control. If the design is such that electronics are packuged into a siagle rack or housing as an
assembly, this rack or housing will be considered part of the guidance and control system. This element
includes, for example, the guidance intelligence system, cownputer, sensing elements, etc.  All effort directly
associated with the remaining level 3 WBS elements and ihe imtegration, assembly, test and checkout of these
clements into the Jaunch vehicle is excluded.

40.1.1.7 Imcseation. Assembly, Test and Checkout, The integration, assembly, test and checkowt elemeat
includes all efforts as identificd in Appeadix H, Work Breakdown Structure Definitions, Commmon Elements
{ref. page H-2), to provide a complete launch vchicle.

40.1.2 Orbital Transfer Vehicle. The oibital transfer vehicle refers 10 any tremsportation system which is
utilized for placing spacecraft :u an operationa environment following launch vehicle scparation/deployment.
Orbital transfer sehicle includes, for example, “upper-stages™ and orbital mancuvering vehicles. The orbital
traasfer vehicle may be of a single-stage or multiple-stage configuration. This element includes the structure,
propnilsion, guidance and control, all othe; installed equipment, and ail software integral to the vehicle. It also
includes the design development, and production of complete units (i.e., the prototype or operationally
configured units which satisfy the requirem:nts of their applicable specification(s), regardless of end use).

40.1.2.1 Propulsion (Single Stage Only). The propulsion element refers to the means for generating the orbital
transfer vehicle into its operational orbit. This slement includes, for example, the engine, structure, propellant
and fuel, distribution and control of propellant and fuel, starting means, safety devices, and internal
environmental contrel when grouped as a functional eatity. It also includes the design, development,
preduction, and assembly effons to provide the propulsion structure as an entity. All effort directly associated
with the remairing level 3 WBS elememts and the integration, aszembly, test and checkout of these clements into
the orbital transfer vehicle is excluded.

40.1.2.2 Stage 1. This clement refers to the orbital transfer vehicle stage which provides initial propulsion for
the orbital transfer vehicle foliowing separation or deployment from: the launch vehicle. This includes, for
exzmple, the structure, propulsion, controls, instrumentation, separation, and all other installed subsystem
equipment integral to the stage as an entity within itself. It also includes tie design, development, production,
and assembly efforts to provide Stage I as an entity. Strap-on units are excluded. All effort directly associated
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with the remaining level 3 WBS ciements and the integration, assembly, test and checkout of thess elements into
the orbita! transfer vehicle is excluded.

40.1.2.3 Stage Il...n (As Required). 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 operational environment. This
provides propulsion following separation of the first stage, and includes the structure, propulsion, controls,
instrumeniation. saparation subsystenns, and il other insalled subsystem equipment integral to tic stage as an
cutity within itself. I also inctudes the design, develorment, production, and assembly efforts to provide sach
stage as an entity. Strap-ou units are excluded. AJl effort directly associated with 7be remaining level 3 WBS
elements and the mtegration, assembly, test and checkout of these elements into the orbital transfer vehicle is
excluded.

40.1.2.4 Strap-On Units (As Required). In the event strap-on units are employed, this element refers to the
soiid or liquid propulsion assemblies that provide additional thrust or propellant 1o assist the orbital wransfer
vehicle in placing & space vehicle into its operatonal orbit. This element refers (0 a compleie set of strap-on
units and includes, for example, the case, wozzle, igaiter, tanks, mounting structure, cordage, etc, It also
includes the design, development, production, and assembly efforts 10 provide the strap-on units as an entity.
All effort directly associated with the remaining level 3 WBS elemencs and the integration, assembly, test and
checkout of these elements into the orbital transfer vehicle is excluded.

40.1.2.5 Guidance and Control. The guidance aad control equipment (hardware/software) -efers to the means
for generating or receiving guidance intelligence, conditioning the intelligence to produce control sigoals, and
generating appropriate contro! forces. Controllers may interface with the structure by actuating moveable aero
surfaces or with the propulsion system to produce control reaction forces or mey independently produce reaction
forces for control, If the design is such that electronics are prknged into a single rack or housing as an
assembly, this rack or housimg will be considered part of the guidance and control element. This element
includes. for example, the puidanee imelligenee system, commnter, sznsing elenscats, o, All effori direcily
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout or these
clements into the orbita! transfer vehicle is excluded.

40.1.2.6 Inwegration, Assembly, Test and Checkout, The integration, assembly, test and checkout element
includes al} efforts as idemtified in Appendix H, Work Breakdown Structure Definitions, Common Elements
(ref. page H-2), to provide a complete orbital transfer vehicle.

40.1.3 Space Vehicle. The space vehicle element refers to a complete vehicle, or group of vehicles placed into
space (operational orbit environment). This element includes spacecraft, payload, reentry vehicle and orbit
injection/dispenser and integration, assembly, test and checkout. It also includes the design, development, and
production of complete units (i.¢., the prototype or operationally configured units which satisfy the requirements
of their applicable specification(s), regardless of end use).

40.1.3.1 Spacecraft. The spacecraft element refers to the principal opesating space vehicle which serves as a
housing or platform for carrying a payload and other mission-oriented equipments in space. This element
inclades, for example, structure, powet, attitade determination and control, and other equipments characteristic
of spacecraft. It also includes all design, development, prodction, and assernbly efforts to provide the
spacecrafl as sm emtity. All effor; directly associated with the remaining level 2 WBS elements and the
integration, assermbly, 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 equipment).
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commumications, displays and instrumentation, telemetry equipment and other equipments that are specifically
mission-vrieated to coliect data for fumure planning and projection puxposes. All effort directly associated with
the remaining level 3 WBS clements and the integration, assembly, test and checkout of these elements into the
space vchicle is excluded.

40.1.3.3 Reentry Vchicle. The reentry vehicle element refers to the principal operating vehicle specifically
designed to eafely reenter the atmosphere in order to land a payload (experimental equipment or crew). This
element includes, for example, navigation aad guidance, power supply, commard and contyol, attitude control,
envirormental control, propulsion, and other equipments homogeneous to ihe reentry vehicle. It also includes
all desige., development, production, and assembly efforts to provide the reeatry vehicle as an entity, /il effort
directly -associaled with she remaining level 3 WBS .elements. and the integrazion, assembly, test and checkout of
these eiements into the space vehicle is excluded.

40.1.3.4 Qrbit [njector/Dispenser, The orbit injector/dispenser element refers to the function of placing
orbiiing objects in the planned orbital path. This elerent includes, for example, the structure, propulsion,
instrumentation and stage interface, Jeparation subsysrem, and other equipment pecessary for integration with
other level 3 elements. All effort directly associated with the remaining level 3 WBS clements and the
integration, assembly, test and checkout of these alements into the space vehicle is excluded.

40.1.3.5 Integration, Assembly, Test eckout. The integration, assembly, test and checkout element
includes ali efforts as identified iu Apperdix H, Work Breakdown Structwe Definitioas, Common Elements
(ref. page H-2), to provide a complete space vehicle.

communications and mission eqmpmr.nl clement rcfcxs lo the ground hardware/softwarc equipment used for:
communicating betwoen control and tracking facilities, monitoring the health and stams of space vehicles,
commanding the space vehicle's harmdware, adjusting the space vehicle's orbit &8s reqmired for space vehicle
health or mission purposz. It includes the design, development, and production of complete units (i.c., the
prototyp or operationally configured units which satisfy the requiremests of their applicable specification(s),
regardiecs of end use). Examples of two configurations for the ground command, control, communicarions and
mission equipment are: the parabolic dish-based antenna system and the phased array-based antenna systemn, If
a ground sitc has multiple antenna configurations, cach will have its own separate command and control
equipment, communications equipment, data processing equipment and test equipment.

40.1.4.1 Sensor I...n (As Required). This element includes those hardware and software tlements/components
which comprise the sensor system. Typical hardware normally includes the antenna, platform/pedestal, radome,
transmission equipment, reception equipimment 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 Telemetry, Tracking and Control. The telemetry, tracking and control clement refers to the
hardware/software elements that facilitate launch decisions and command and control of the astospace vehicle.
This element includes, for ~xampie, supplementary means for guidance of those acrospace vehicles not having
completely self-contained guidance and control and means to command destruct. It also includes control and
check-out consoles, data displays, and mission records.

40.1.4.3 External Communications. The external communications element includes, for example, the
hardware/software components that allow the ground station to comnrmicate with any external data {ink or
source (i.c..telephone (analog) lines, digital data lines, nonsatellite radio receivers). While thie terrestrial data
linas may connect to radio of other satellite communications statiors, the external communications subsystem
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ends where these links physically connect to the secure commanications, modulation/demodulation (m~dem) or
coder/decoder equipment.

40.1.4 4 Daia Processing Equipment. The data processing equipment includes the hardware/software
components that provide the activities and means to condition data generated at the launch site or aboard the
space vehicle, or data received from associated systerns to accominodate the needs of command and coatrol or
mission dara processing. This element incindes, for example, central processing unit (compu.er), peripheral
equipment, and the software required to operate the data processing cquipment.

40.1.4.5 Laupch Equipmeni. The launch equipment element refers to the means to launch the aerospace
vehicle from stationary sites. This element may inciude storage facilities and checkont stations for Temiiness
verification when thesc are integral to the launcher. It may also include safety and protective clements when
these are not integral to the launch platform or facilities.

40.1.4.6 Auxiliary Equipment. The auxiliary equipment element refers to the gencral purpose/multi-usage
ground equipment utilized to support the various operational capabilities of the commsnd snd launch
equipinents. This element includes, for exemple, power geperators, power distribution systems, euvironmental
control, cabiing, malfunction detection, fire prevention, sccarity systems, and other common-usage itcms not
applicable to specific elements of the ground based equipment.

40.1.5 Flight Support Operations and Services. The flight support operations and services clement refers to the
mate/checkout/launch; mission control; tracking; and command, control and communications (C*); recovery
operations and services; and launch site maiv.enance/refurbishment. This 2lement supports the Jaunch vehicle,
orbital transfer vehicle, and/or space vehicle during an operasional mission.

40.1.5.1 Mute/Checkout/Launch. This alement refers to preflight operations and services subseguent to

materials to condust equipment receiving and checkout at launch site, preflight assembly and checkout, pre/post
flight data reduction and enalysis, and any prelaunch flight control/missicn control planning.

40.1.5.2 Mission Control. The mission contro] element includes, Jor cxample, the persopnel and material
required to operate individual mission control centers and to perform ground command and control with the
space vehicles. It includes the mission conrrol centers such as, Constellation Command Center, the Battle
Management/Command Control Center (BM/C?), the Space Asset Support System Control Center, and the
Space Transportation Control Center. (It excludes the tracking snd communications centers; these are included
in WBS element 40.1.5.3.)

40.1.5.3 Tracking and C>. The tracking and C® element refers to the persennel and wnaterial required to
perform the functions of telemetry, tracking, controlling, and data retrieval for the mission control systems.
These systems may be located on the ground or ir space, such as, the Satellite Contro! Facility: the Remote
Tracking Station; the Tracking, Data, Relay Satellite System; and other ground/space tracking systems. (It
excludes the initial acquisition of the tracking and C*; acquisition of thess systems sre inciuded in WBS clement
40.1.4.)

40.1.5.4 Recovery Operations and Services, The recovery operations and services element refers to all
contractor effort and material necessary to effect recovery of the space vehicle or other missiot equipment.
This element includes, for example, the launch site recovery forces, reentry site recovery forces, logistics
support to recovery forces, logistics support to the recovery operations, communications, and transportation of
recovered equipment to assigned facilities.
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40.1.5.5 Launch Sile Maintenarce/Refurbishment. The launch site maintenancs/refurbishment clement refers
10 the organization maintcnance/mazagement of launch vehicle facilit:es, mission equipment, and support at the
iaunch base. This element includes the requirements to ciean up and refurbish each launch site after each
launch.

40.1.6 Storage. The storags eleruent refers to those costs of holding portions of the space system while
awaiting use of the system. These periods of holding are those resulting from sctzdule changes aud/or

technological problems exogenous to the portion of the space system being stored, prepared for storage, or
recovered fiom storage.

40.1.6.1 Plarming and Preparation. The planping and preparation cloment refers to all planning and
preparation costs for the storage of all systems/subsystems associaied with the lamch vehicle, orbital . ansfer
vehicle, and space vehicle equipment. It includes the generation of any storage/maintenance instructions snd
documents necessary for the storage and maintenance of repairable systems/subsyst=ms. '

40.1.6.2 Storage. The storage element refers to the stozage and maintenance cost incurred while the
systems/subsystems of the launch vehicls, orbital transfer vehicle, and space vehicle equipment are in storage.

40.1.6.3 Transter and Transportation. The transfer and transportation eiement refers to transfer and storage
costs incurred when the systems/subsystems of the launch vehicle, orbital transfer vehicle, and space vehicle
equipment 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 avea to another storage area when necessitated
by mission requircements.

Definitions for common WBS clements applicabie 1o the space sysier and all other defense materiel items are in
Appendix H, Work Breakdown Strcrure Definitions, Corumon Elements (ref. pages H-1 through H-10).

L)
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APPENDIX G
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
SURFACE VEHICLE SYSTEMS

10. SCOPE

10.1 This appendix provides the surface veiicle system work breakdown structure. Definitions for the primary
vehicle and secondary vehicle are provided in this appendix. Definitions for common WBS elements applicable
10 the surface vehicle and all other defenss materiel items are in Appendix H, Work Breakdown Strucrure
Definitions, Cormmon Elements (ref. pages H-1 through H-10). This appendix is 2 mandatory part of the
standard. The information coniained herein is intended for compliance.

20. APPLICABLE DOCUMENTS.

This sectinn is not applicable to this sppendix.
30. WORK BREAKDOWN STRUCTURE
30.1 Levels. The follrwing is the work breakdown structure for a surface vehicle.

Level 1 Level 2 Level 3
Surface Veaicle System

Primary Vehicle
Hull/Frame
Suspension/Steering
Power 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 Checkout

Secondary Vehicle Same as Primary Vehicle

Systems Engincering/Program Management
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Level 2 level 3

System Tes! ard Evaluation
Developmeat Test and Evaluation
Operationa) Test and Evaluation
Mock-ups
Test ind Bvaluation Support
Tost Facilities

Equipment
‘Services
Facilities

Techuical Publications
Engineeting Data
Management Daia
Support Data

Data Depository

Peauiar_ Support Equipmeat

Test and Measurement Equ:pment
Support and Handling Equipment

Common Support Equiptnent
Test and Measuremcnt Equipment

Support snd Handling Equipment

Operationzl/Site Activation
System Assembly, installation and Checkont
on Site
Contractor Technical Suppont
Site Construction
Site Conversion

Industrial Facilities
Construction/Conversion/Expansion

Equipment Acquisition or Modernization
Mainienance (Industmal Facilities)

Initial Spares and Repair Parts
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40.0 DEFINITIONS

40.1 Surface Vehicle System. The swiface vehicle system clemeat refars to the complex of equipment, data,
service - and facilities required to develop and produce a vehicle system with the capability to navigate over the
susface. Surface vehicle category includes vehicles primarily intepded for general purpose applications and
those intended for mating with specialized payloads. This element includes cargo and logistics vehicles, mobile
work units and combat vehicles. It also includes combat vehicles serving as armored weapoms platforms,
reconnaissalce vehicles, and amphibians.

40.1.1 Primary Vehicle. The primary vehicle element refers to the mobile element of the systewn embodying
memmss for performung operational missions. This element includes means of propulsion and struciure for
adaptation of mussion equipment or accommodations for disposable loads. It also includes the design,
development, and production of complete units (i.¢., the prototype or operationally configured umits which
satisfy the requirements of their applicable specification(s), regardiess of end use).

40.1.1.1 Hull/Frame, The hull/frame elemens refers 1o the vehicle’s primary losd besring component which
provides the structural integrity to withstand the operational loading stresses generated while traversing variovs
termin profiles. This clement could be a simple wheeled vehicle frame or a more complicated combat vehicle
hull which satisfies not only the siructural 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 zs mountings for suspension, weapons, huret, truck body, cab, special
equipment loads, etc. All effort directly associated with the remaining level 3 WBS elements and the
integration, essembly, test and checkout of these elements into the primary vehicle is excluded.

40.1.1.2 Suspensiop/Steering. The suspension/steering element refers o the ymesne for generating tractive
efforts, thvust, 1ift, and soeering forces generally at o in proximity to the carth’s surface and adanting the
vehicle to the irrcgularities of the surface. This element includes, for example, wheels, tracks, brakes, and
steering gears for traction and control functions; and rudder thrust devices ad trim vanes for amphibians. It
also inciudes springs, shock absorbers, skirts, snd other suspension members. All effort directly associsted with
the remaining level 3 WBS clements and the integration, asscmubly, test and checkout of these clements into the
primary vehicle is excluded.

40.1.1.3 Power Package/Drive Train. The power package/drive train element refers to the means for
geneyeting power and delivering power in the required quatities and driving rates 1o the driving member. This
ciement incindes for example, =ngine-mounted auxiliaries such as air ducting and manifolds, controls and
instrumeniation, 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 10 power transmission rather than in the
suspension/steering element. All effort directly ausociated with the remaining level 3 WBS elements and the
intcgration, assembly, test and checkout of these clements into the primary vehicle is excluded.

40.1.1.4 Auxiliarv Automotive, The auxiliary automotive element refers to the group of subsvstems
(hardware/software) which provide services to all of the primary vehicle subsystems, as distinguished from the
special equipment subsystems, and which outfit the chassis. This clement includes, for example, the vehicle
electrical or electronics system, on-board diagnostics/prognostics 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 for, it includes crew accommodations. All effort directly associated with the remaining
luvel 3 WBS clements and the integration, assembly, test and checkout of these clements into the primary
vehicle is excluded.
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40.1.1.5 Turret Assembly, The turret assembly element refers to the straciure end equipment instalimions
required Lo provide the fighting compartment element of combatant vehicles. This element includes turret armor
and radiological shielding, rurret rings, slip rings, sttachments and appendages such as batches and cupolas, and
accommodations for personnel, weapons, and command and coptrol, It excludes fire control and stabilization
system. All effon directly associated with the remaining level 3 WBS eleents and the integration, asacmbly,
test and checkout of these elements into the primary vehicle is excluded.

40.1.1.6 Fire Control. The fire control element refers to that equipment (hardware/software) instalied in the
vehicle which provides intelligence necessary for weapons delivery such as lannching and firing. This elemen:
includes, for example, radars and other sensors necessary for search, recognition and/or tracking; coatrels snd
displays; sigits or scopes; vange Tinders, COMPINErs, COMPYET programs, tarret and gun drives, xed stabilization
systems. All effort directly associated with the retnaining level 3 WBS elements and the integration, assembly,
test and checkout of these elements into the primary vehicle is excluded.

40.1.1.7 Armamept. The armamert element refers to tire means for combarant vehicles 10 deliver fire on
hostile targets and for logistics and otber vehicles to exercise self-defense. This element includes, for exaxple,
the main gun, launchers, and secondary armament. Fire control systems are excloded. All effort directly
asgociated with the remaining level 3 WBS elemeats and the integration, assexnbly, test and checkous of these
¢lements into the primary vehicle is excluded.

40.1.1.8 Bodv/Cab, The body/cab element refers to the major component 10 be mated to a chassis 10 provide a
complete vehicle having a defined mission capubility. This element inclodes accommodations for personnel,
cargo, and such subsystems as need to be placed in proximity to operators, Al] effort directly associated with
the remaining level 3 WBS elements and the integration, asscmbly, test and checkout of these elements into the
primary vehicle is excluded.

40.1.1.9 Automatic Joading. The antomatic loading element consists of that equipment (hardware/software)
providing the means to select ammamition from » stored pocition in the vehicls aind iraisforing (0 yod josding
the armantent system. This clement also includes the means to eject spent cases and misfired rounds,
Components include all ammunition storage racks, teansfer/lift mechapisms, ramming apd ejecting mechatisins
as well as specialized hydraulic and electrical controls. All effort directly associated with the remaioing Jevel 3
WBS elements and the integration, asseinbly, est and checkout of these elements into the primary vehicle is
excluded.

40.1.1.10 Automatic/Rernote Piloting. The automatic/remote piloting element refess io that equipment
(bardware/software) instalied in the vehicle which is used to plan and control vehicle spoed and direction either
autonomously or via tele-operation. This includes equipment which senscs, processes and displays imagery dua
such as stereo visiop systems, laser scanners, multiple sensor fusion algorithms and processors, imsge
enhancement algorithms and processors, etc.  This also includes equipment which performs intelligence analysis
and planning functions such as sytomated route pianpers, image undersianding algorithms and processors,
computer aided driving algorithms and processors, =t¢. All effort directly ‘associated with the remaining level 3
WBS clements and the imegration, assembly, test and checkout of these elements inte the primary vehicle is
excluded.

40.1.1.11 Nuclear, Biological, Chernical. The nuclear, biological, chemical element refers to those
subassernblies or coraponents which provide auclear, biological, chemical protection and survivability o the
vehicle crew, either individually or collectively, during a nuclear, biological, chemical ausck. This includes a
positive pressure system; micro-climate cooling; air conditioning and purification systen; ventilated face piecs
{mask); nuclear, biological, chemical detection and warmng devices; decontamination kits; and chemical
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resistant coatings. All effort directly associated with the remaining level 3 WBS eclemeats and the integration,
assembly, test and checkout of these elements inlo the primary vehicle is excluded.

40.1.1.12 Special Equipment. The special equipment element refers to that special equipment
(hardware/software) to be mated 1o a chassis or a chassis/body/cab azsembly to ensble 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, tc., 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 navigstion clemert refers to that equipmeni (hardware/software) installed in the
vehicle which permits the crew to detzrmine vehicle location and to plot the course of the vehicle. It includes
navigetion systems such as dead reckoning, inertial, and giobal pe-itioning systems. Landmark recognition
algorithms and processors are glso included. All effort directly associated with the remaining level 3 WBS
clements and the integration, assembly, test and checkout of these 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, controlling, and transmitting information to vehicle
crews and other personnel exterior to operating vehicles. This element includes radio frequency equipment,
microwave and fiber optic communication links, networkicg 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 these are not integral with
the equipment of crew stations of the turret assembly or the driver’s sutomotive display of a cab. All effort
directly associated with the remaining level 3 WBS elements and the integration, assenibly, test and checkout of
these elements into the primary vehicle is excluded,

40.1.1.15 Integration, Asscrpbly, Test and Checkout. The integration, assembly, test and checkout eleisent
includes 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 these vehicles required to supplement,
expand, or otherwise contribute to the capabilities of primary vehicles to provide the ' Jicle sysiem with the
required operational characteristics. Secondary vehicles are not necessarily self-conta..ed operational units
capable of operating outside the system. This element includes, for example, cargo and tank trainers of truck-
trailers systems, carriers and tanker units of articulated train-type systems, and trausporicrs as employed in
systemns when the primary vehicle had limited roadability. It also includes the design, development, and
production of complete units (i.e., the prototype or operationally confignred 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 WBS clements applicable to the surface vehicle and all other defense materiel items are
in Appendix H. Work Breakdown Structure Definitions, Comruon Elements (ref. pages H-1 through H-10).
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: APPENDIX H
WORK BREAKDOWN STRUCTURE DEFINITIONS
. COMMON ELEMENTS

10. SCOPE
10.1 This appendix provides the work breakdown structure and definitions for common WBS clements

applicable to all types of systems. This appendix is a mandatory part of the standard. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

. ificati : . ks, The following specifications, stendards, and handbooks
formapanofthnsdomment tomecxtcmspecxﬁadhcrem Urless otherwise specified, the issues 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-49% Engineering Management
MIL-STD-1388-1 Logistic Support Analysis
6 MU~STD-1464 Amy Nomenclature System

MIL-STD-1661 Mark and Mod Nomenclature System
MIL-STD-1812 Type Designation, Assignment and Method for Obtaining
{Unless otherwise indicated, copies of federal aud military specifications, standards, and handboaks are available

from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)

20.1.2 Qther Government Documents, Drawings, and Publications. The following other Government
documents, drawings, and publications form a part of this document to the extent specified berein. Unless
otherwise specified, the issues are those cited in the solicitation. .

DOD 5010.12-L Acquisition Management Systems and Data Requirements Control List (AMSDL) -

(Capies of DOD 5010.12-L are available from the Standardization Documents Order Desk, 700 Robbins
Avenue, Building #4, Section D, Philedelphia, PA 19111-50%4,

20.2 Non-Government Publications. This section is not applicable to this standard.
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30. DEFINITIONS

In those ipstances in which an integration, assembly, test and
checkout element s used (Appendices A through G), it will include all effont of technical and functional
activilies associated with the design, development, and production of mating surfaces, structures, equipment,
parts, materials, and software required to assemble the level 3 equipment (hardware/software) slements into a
level 2 mission equipment {hardware/software) as a whole and not directly part of any other indivigual level 3
element. Integration, assembly, test and checkout includes all effort associstei with tee following:

a. The development of engineering layouts, determinaticn of overall design characieristics, and
determinatior: of requirements of design review

b. The set up, conduct and review of tzasting assembled components o suosystems prior o installation
¢. The detailed production design, producibility engineering planning (PEP), and manufacturing
process capability, including the process design development and demonstration =ffort to schicve
compatibility with engineering requircments and the ability 1o produce economically and consistent
quality

d. Inspection activities rclated to receiving, factory and vendor litison

e. Design mairitenance effort

™

Quality planning ard control

g. Tooling (initiAl production facilities, factory supporn equipment) including 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
mission equipment when the effort is performed at the manufacturing facility

j. Integration of software (including the loading «nd verification of firmware)
k. The conduct of production acceptance testing

Integration, assembly, test and checkout excludes all systems engineering/progran® management and
system test and evaluation which are associated with the overall system.

When an integration, assembly, test and checkout element is utiiized at lower levels of the contract
work breakdown stiucture, it will be summarized into the next higher leve] equipment (hardware/software) work
breakdown structure elemnt and should never be summarized directly ipto 2 level 3 integration, assembly, test
and checkout element.

30.2 Systems Engiceering/Program Managenent, The sysiems engineering/program management element is
defined as the systems engineering and technical contro! as well as ‘e business management of particular
systems and 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, ¢.g., maintenance support, facilities, personnel, training, testing,
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and activation of a system. Systems engineering/program management .cffort that can be asss.clated specifically
with the equipment (hardware/software) ciement is excluded. Systems engineering/prograr. management
elements to be reported and their levels will be specifiad by the requiring activity. Exs.nples of systems
engineering/program management clements and their definitions are provided as follovs:

a. Systerns Engineering. The systems engineering elemeat is defined as the technical and
management efforts of directing and controlling 2 totally integrated engineering ‘:ffort of a system or program as
described in MIL-STD-499. Mdmtmmmmmwgeﬁmwaﬁm&emm
the integrated planning and control of the technical program efforts of desig + ergineering, specialty enginezring,
production engincering, and integrated test planming. This element includ.s but is not Limited to: the systems
engineering effort (0 transform an operstional neexd or statement of defic.ency ino a description of system
requirements and a preferred system configuration; and the technical r.anning and control effort for planning,
monitoring. measuring, cvaluating, directing and replanring the mar.agement of the technica! program. It
specifically excludes the actual design engineering and the produc’ton enginsering directly related to the WBS
element with which it is associsted. Examples of systems engir.cering -cfforts include:

1) System defiition, overall system desiga, design integrity analysis, system optimization,
system/cost effectiveness amalysis, aug intra-system and ir.scr-system compatibility assurance, etc.: =
integration and balancing of reliability, maintainability, producibility, safety, human health, envii . -Taental
protection, and saurvivability; security requirements, csnfiguration management and configuration control, quality
assurance program, value engineering, preparation r.f equipment and component perfonmance specifications,
design of test and demonstration plans; determinarion of software development or software sest
facility/environment requirements;

2) Preparation of the Systrms Engineering Management Pian (SEMP), specification tree,
program risk anatysis, system plamming, deision contro]l process, techmical performance measorement, technical
reviews, subcontractor and vendor reviev.s, work authorization, and technical documentation control;

3) Reliability engiv.ering defined as the engineering process md seties of tasks required w
examine the probability of a device or systesn performing its mission adequately for the period of time intended
under the operating conditions expacted to be encountered;

4) Maintainsbility engineering defined a~ the engineering process and series of tasks required
to measure the ability of an item or system to be retained in or restored to a specified condition of readiness,
skill ievels, etc., using prescribed procedures and resources at specific levels of mainteriance and repair;

5) Huvman factors engineering defined as the engineering process and the series of tasks
required to define, as 3 comprehensive technical and engineering effort, the integration of doctrine, manpower
and personnel integrition, materiel development, operational effectiveness, human characteristics, skill
capabilities, trainivg, mamming implication, and other related eiements into a comprehensive cffort; and,

6) Logistcs Support Analysis (LSA) element defined by MIL-STD-1388-1 as the selective
application of scientific and logistic engineering tasks, efforts and analysis undertaken during the acquisition
process, as part of the systems enginesring und design effort, to asast in complying with supportability ard
oth.:r ILS objectives; it indludes, but is not limited to, the generic tasks required for support element
determiviation and the anatysis required to identify and verify its adequacy.

All programs, where applicable, inctude: value enpineering, configuration management, human
faccors, maintainability, reliability, survivability/vuinerability, system safety, environmental protection,
scandardization, systems analysis, logistics support analysis, et¢
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For ships this includes the Exiended Ship Work Breakdown Structure (ESWBS) Configuration
Management (811), Human Factors (892), Standardization (893), Value Engincenng (894), and Reliability and
Maintainability (895) elements.

b. Program Management. The program manigement element is defined as the business and
administrative pianning, orgemizing, directing, coordinating, controlling, and approval actions designated 1o
accomplish overall program objectives which are not associated with specific hardware elements and are not
included in systems engineering. Exampiles of these activities are:

1) Cost, schedule, performance measurement management, warranty administration, contract
management, dats management, vendor liaison, subcontract management, otc.

2) ILS element masagement defined as the logistics tzsks management effort and technical
control, and the business managemnent ~1 the clements of ILS. The logistics mapagenent function encompasses
the Integrated Support Plan (ISP), ILS Merasement Team (ILSMT) participation, ILS evaluation sod
supportability assurance requiied to produce an affordable and supportable defense materiel system, This
element includes the planning and management of al! the functions of logistics and logistic support analysis,
¢.g., maintenance support planning; support facilities planning; other ILS requirements determination; support
equipment; supply support; Packaging, Handling, Storage, and Transportation (PHST); provisioning
requirements determination aud plarming; training system requirements determination; computer resource
determination; organizational, intermediate, and depot mainwenance: determination manazement; and data
management.

For ships this includes the Extended Shir ‘Work Breakdown Structure (ESWBS) Project Management
(897); Data Management (896); 1LS Engincerivg, Maintenance (851); ILS Engineeriag, Support and Test
Equipment (852); and ILS Engineering, Supply Support (853) clements.

30.3 System Test and Evaluation. The system fest and evaluation element refers 1o the use of prototype,
production, or specifically fabricated hardware/software to obtain or validate engineering data on the
performance of the system during the development phase (normally funded from RDT&E) of the program. This
element includes the detailed planning, conduct, support, data reduction and reports (excluding the Contract
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 instrumentation in support of the system level test program.
NOTE: Test articles which are complete units (i.¢., functionaily 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 bardware/software ciement are excluded, Acceptance testing

is also excluded. These excluded efforts are to be included with the appropriatz hardware or software elements.

30.3.1 Development Test and Evaluation. The development test and evaluation eiement refers to that test and
evaluation conducted to: (a} demonstrate that the engincering design and development process is complete; (b)
demonstrate that the design risks have been minimized; (c) demonstrate that the sysiem will meet specifications;
(d) estimate the system’s military utility when imtroduced; (¢) determine whether the engincering design is
supportable (practical, maintainable, safe, etc.) for operational nse; (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 10 evaluate the achievement of supportability goals, the adequacy of the suppont package
for the system, (e.g., deliverable taaintenance tools, test equipment, technical publications, maintenance
instructions, and personne! skills and training requirknents, 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 applicable, include models, tosis and associated simulstions such as wind tunnel, S

g static, drop, and fatigue; integration ground tests; test bed aircraft and associazed support; qualification test and o

- . evaluation (QT&E), development flight test, wst ipstrumentation, environmental tests, ballistics, radiological, E
ratge and accuracy demonstrations, test facility operations, test cxuipment (including its support equipment),
chase snd calibrated pacer aircrafl and support thereto, and logistics testing,.

For aircraft, inciude avionics integraticn test composerd of the following: (a) test bench/laboratory, O]
including design, acquisition, and installasion of basic computers and test equipments which will provide an o)
ability to sirouiate in the laboratory the operational environment of the avionics system/subsystem; (b) sir .
vehicle equipment, consisting of the avionics and/or other air vehicle subsystem modules which are required by
the bench/lab or flying test bed in order to provide a compatible airframe avionics system/subsystem for :
evaluation purposes; (c) flying test bed, including requirements analysis, design of modifications, lessc or e
purchase of test bed aircraft, modification of aircraft, installation of avionics equipment sl instrumentation, and .
checkout of an existing aircraft used essentially as a flying avionics laboratory; (d) avionics test program,
comsigting of the effort required to develop test plans/procedures, conduct tests, and analyze hardware and
software test results to verify the avionics equipments’ operational capability and comparibility as an imegrated
air vehicle subsystem; and (e) software, referring to the cffort required 1o design, code, de-bug, and document M
software programs necessary to disect the avionics integration test. T

For engines, include engine military qualification tests and engine preliminary flight rating tests.

For ships, include model basin, hydrostatic, fatigue, shock, special sea tests and triais, etc., including
the Extended Ship Work Breakdown Structure (BSWBS) Trials Agenda Preparation, Data Collection & Analysis
(842); Dock and Sea Trials (9823); and Hull Vibration Survey (9825) elements.

30.3.2 1 <t znd Bvaluation. The operational test and evaluation eiement refers to that test and
— evaluation couducied by agmu oiiber than the deveioping command to mssess the prospecuve sysiem's mxlmu'y
= utility, operational effectiveness, operuiional suitability, logistics supportability. (including compatibility, inter:

operability, reliability, maintainability, logistic requirements, etc.), cost of ownership, and need for any
modifications. Initial operationat test and evaluation conducted during the development of a weapon system will
be included in this element. This element encompasses such tests as system demonstration, flight tests, sea
trials, mobility demonstrations, on-orbit tests, spin demonstration, stability tests, qualification operational test
and evaluation (QOT&E), etc., and suppor thereto, required to prove the operational capability of the
deliverable system. It includes comtractor support {c.g., technical assistance, maintenanoce, labor, material, ec.)
consumed during this phas= of testing. It also includes performing the logistics testing efforts to evaluate the
achievement of supponability goals and the adequacy of the support for the system (e.g., deliverable
maintenance 1005, test eguipment, technical publicatiors, maintenance instructions, personnel skills and training
requirements, and software support facility/environment elements),

30.3.3 Mock-ups. The mock-ups clement refers to the design engineering andd production of rystem or
subsystem mock-ups which have special contractual or engineering significance, or which are wot required solely
for the conduct of one of the above clements of testing.

’ 30.3.4 Test snd Bvalustion Support. The test and evaluation support element refers to all support elements

‘ pecessary to operate and maintain systems and subsystems during test and evaluation which are not consumed
during the testing phase and are not atlocated to a specific phase of testing. This element includes, for example,
repairable spares, repair of reparabies, repair pans, warehousing and distribution of spares and repair parts, test
and support equipmext, 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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eic., which are utilized and/or consumed in a single element of testing and which should therefore be included
under that element of tesling are exciuded.

30.3.5 Test Facilitics. The test facilities element refers 1o those specias test facilities required for pesformance
of the various developmental tests necessary to prove the design and reliability of the system or subsystem.
This element incluces, for example, test tank test fixtures, propulsion test fixtures, white rooms, test chambers,
ctc. The brick and mortar-type facilities identified as industrial facilities are excluded.

30.4 Trxining. The training clement is defined as the deliverable training services, devices accessories, aids,
equipment, and parts used to facilitate instruction through which persornel will acquire sufficicnt concepts,
skilis, and aptitudes 10 operale and mintain the sysiem with maximum efficiency. This element mcludes all
effort associsted with the design, development, 20d productica of deliverable training equipment as well 25 the
execution of training services. This element and its subelements exclude the overall planning, management, and
task analysis function inherent in the WBS element Systems Engincering/Program Mansgement.

30.4.1 Equipment. The equipment clement is defined as thoss distinctive deliverable end items of training
equipment, assigned by cither a contractor or military service, required 1o meet specific training objectives.

This elemenr includes: operational trainers, maintenance trainers and other items such as cutaways, mock- ups,
and models.

30.4.2 Services. The services element is defined as the deliverable services, accessories, aud aids necessary to
accomplish the objectives of training. This clement includes, for example, training course materials;
comtractor-conducted training including in-plant and service training; and the materials and curriculum required
to design, execuie and produce a contractor developed training program. It also inctudes the maierial, courses, *
and associated documentaiion (primarily the computer software, courses xad training aids). This element
excludes the deliverable training data associated with the WES element Support Data.

30.4.3 Facitities, The facilities element refers to the special construction necessary to accoraplish training C
objectives. It also includes the modification or rehabilitation of existing facilities used to accomplish training

ohjectives. The instatled equipment used for the purpose of acyuainting the traizee with the system or

establishing trainee proficiency is excluded. The brick and mortar-type facilities ideatified as indusirial facilities

are also excluded.

1.5 Data. The data element refers to all deliver=tlc data . quised w be listed on a Contract Data
squircments List, DD Form 1423. The date vequirements will be selected from the Acquisition Management
~ems 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 itern is eliminated. If the data are government peculiar. include

the efforts for acquiring, wiiting, assembling, reproducing, packaging and shipping. It also includes the effort

for : nsforming into government format with reproduction and shipment if data are identical to that used by the
contractor, but in a different format.

30.5.1 Technicel Publications. The technical publications clement is defined as technical data which provides
instructions for the installation, operation, mainicnance, training, and support of a system or equipment which is
formatted mto a rechnical mamaal. A techmical manual normally includes operation and maintenance
instructions, parts lists or parts breakdown, and related technics] information or procedures exclusive of
administrative procedures. This data may be presented in any form (regardless of the form or method of
recording). Technical orders that meet the criteria of this definition may also be classified as technical manuals.
This elewent includes the data itemn descriptions set forth in categories selected from the DoD 5010.12-L.
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For ships include Exteuded Ship Work Breakdown Structure (ESWBS) ILS Engineering, Technical
Manuals and Other Data (856) element.

30.5.2 Engipeering Data, The engincering data clement is defined &s recorded information (reganiless of the
form or method of recording) of a scicntific or teckmical nature (including computer software documentation).
Engincering data does not includs computer software or financial, administrative, cost o p:icing, or
management data or other information incidental tc contract admipistration.

a. Engmeamgdmmmqumdwdcﬁmmddommlmcngmwdngd&gnorpmd\mwnﬁgnmdon
(sufficient to alow duplication of the original items) and is used to support production, engineering and logistics
activities. This element includes, for €xampie, ali final pians, procedures, reports, and documentation
pertaining to systems, subsysiems, computer and computer resourcs Programs, component engineering,
operational testing, human factors, reliability, availability, and maintainability, and other engincering analysis,
eic.

b. A technical data package (reprocurcment package) includes all enginecring drawings, associated
lists, process descripiions, and other documents which define the physical geomesry, material composition,
performance procedures.

This clement excludes the LSAR and support data delivered vnder 30.5.4 of ihis section.

For ships include Extended Ship Work Breakdown Srructure (ESWBS) Design Support, Ship’s Selected

Records (8302); Design Support, Services, Reproduction (8303); and ILS Engineering, Engineering Drawings
and Specifications (855) elements.

30.5.3 Maasgement Data. The mamagement data clement is defined as those data items necessary for
configuration mmgunmt cost, schedule, contractual data management, program management, eic., Fequired
by the govermment in accordance with funcilonai caicgories seiected from the DODISS and DoD 5010.12-L.
This element includes contractor ¢ost reports, cost performance reponts, contractor fund status reports,
schedules, milestones, networks, integrated support plans, etc.

For ships include Extended Ship Work Breakdown Structure (ESWBS) Contract Data Requirements
(988) eiement.

30.5.4 Support Data. The support data elemcat ~ defined as these data items designed to document the
support planning in accordance with functional cazegories sclected from Do 5010.12-L. This element
includes, for example, LSA documentation and LSA record maintenance and delivery, supply, geaeal
maintenance plans and reports, training data, transportation, handling, packaging information, facilitics data,
data to support the provisioning process and all other support data, and software supportability planning and
software support transition planning documents.

30.5.5 Data Depository. The data depository element is defined as a facility designated 10 act as custodian in
establishing and maintzining a master engincering specification and drawing depository service for governmest
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 documeats
at the latest approved revision level. When documentation is called for on 2 given item of data 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 Suppont Equipment. ‘The peculiar suppon equipment element is defined (o include the design,
development, and production of those deliverable items and associated software required to support and maintain
the system or poriions of the system while rot directly engaged in the performance of its mission, and which
have application peculiar to a given defense materiel item. This elemens includes, for example, vehicles,
cquipment, tools, etc., used to fuel, service, transport, hoist, repait, overhaul, asscmble, disazsemble, tes,
inspect, or otherwise maintain the mission equiznment. It also includes ay production of duplicate or modified
factory test or tooling equipment deliveted to the govemeent for use i maintainimg the sysem (factory test and
socling equipment initially used by the contractor in the production process but subsequently delivered to the
government will be inciudex! s cost of the item produced). It also iacludes any additional equipment or
software that will be required 1o mainrain or modify the software portions of the system. This element and its
subelements specifically exclude the overall plaoning, management and task analysis functions inherent in che
work breakdown structure element systems engineering/program menagement, axd the common support
equipment presently in the DoD inventory or commercially. common within the industry which is bouglit by the
using command and not by the acquiring command.

30.6.1 Test mnd Measurement Equipment, The test and measurement equipment element is defined as peculiar
or unique testing and messurement equipment which allows an operator or maintenance function to evaliate
operational conditions of a system or equipment by performing specific diagnostics, screening or quality
assurance effort at an organizational, intermediale, or depot level of equipment support. It includes rest
measurement and diagnostic equipment, precision measuring equipment, automaric test equipment, manyal test
equiprnent, automatic test systems, test program sets, appropriate interconnect devices, automated load modules,
tap(s), and related sofiware, firmware and suppor: bardware (power supply equipment, etc.) used at alt Jevels of
maiptenance. 1t includes packsges which enable a line or shop replaceable unit, printed circuit boards, or
similar items to be diagnosed using Automatic test equipment.

30.6.2 Support and Handling Equipment. ncwppoﬁmdhmdlingcquipmmtdcmemisdeﬁnedasthc
deliverable i00ls and handling equipment used for support of the mission system, It tvpically inckudes ground
support cquipmess, vehicular support equipment, powered support equipment, honpowered support equipinent,
munitions materizl handling equipment, matericl handling equipment, and software support equipment
(hardware/software).

30.7 Commen Support Equipment. The common support squipment element refers to those items required to
support and maint:in the system ur 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 systerns. This element includes all
efforts required to assure the availahility of this equipment for support of the particular defense materiel item.
It also includes the acquisition of additional quantities of this equipment if caused by the introduction of the
defense materie] item into operational service.

30.7.1 Test and Measurement Equipment. The iest and measurement equipment element is defined as common
testing and measurement equipment which allows an operator or maintenance function to evaluate operations]
conditions of a system or equipment by performing specific diagpostics, screening or quality assurance effort at
an organizational, intermediate, or depot level of equipment support. It includes test measurement and
diagnostic equipment, precision measusing equipment, automatic test equiproent, mantua iest equipment,
sutomatic test systems, test program sets, appropriate interconnest devices, automated toad modules, wpy(s), and
related sofiware, firmware and suppon hardware (power supply equipment, etc.) used at al] levels of
maintenance. It includes packages which epable a line or shop replaceable uait, printed circuit boands, or
similar items to be diagnosed using aJtomaric test equipment.

30.7.2 Suppont and Handling Equipment. 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, vehicu'ar support equipment, powered support equipment, nonpowered support equipment, '
piunitions material handling equipment, materiel bandling equipment, and software support equipment
(hardware/sofiware).

30.8 Operational/Site Activatign. The opcrational/site activation clement refers to the real estate, construction,
conversion, utilities, and equipment 10 provide all facilities required to house, service, and lawxch prime mission
equipment at the organizational and intermedistc level. This element includes conversion of site, ship, or
vehicle; system assembly, checkout, and installation (of mission and supporn equipment) into site facility or ship
to achieve operaticnal status. It also includes contractor support in relation to operational/site activation.

30.8.1 Systzin Assembly, Installation, and Checkout on Site. The system assembly, installation, and checkout
on site element refers 10 the materials and services involved in the assembly of mission equipment at the site.
This element includes, for exampie, installation of mission and support equipment in the operations or support
facilities and the complete system checkout o7 shakedown to insure achicvernent of operational status. Where
appropriate, specify by site, ship or vehicle.

30.8.2 Contractor Technical Support, The contractor technical support element refers to all materials and
sesvices provided by the contractor related to activation. This element includes repair of reparables, standby
services, final turnover, eic.

30.8.3 Site Construction. The site construction element refers to the real estate, site planning/preparation,
construction, and other special-purpose facilities necessary to achieve system operational starus. This element
aiso includes the construction of utilities, roads, and interconnecting cabling.

30.8.4 3jte/Ship/Vehicle Conversion. The site/ship/vehicle conversion elewent refers to all maserials and
services required to provide for the conversion of existing sites, ships, or vehicles to accommodate the mission
equipment and selected support equipment directly related to the specific system. This clement includes
operations, support, and other special purpose (c.g., launch) faciliiies conversion necessary to achieve system
cperational stams, Where appropriate, specify by site, ship, or vehicle.

30.9 Indusirial Facilities. The industrial facilities element refers to the construction, conversion, or expansion
of industrial facilities for production, inventory, and contractor depot maintenance required when that service is
for the specific system. This clement 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 Construction/Conversion/Expansion. The construction/conversion/expansic clement refers to the real
estate and preparation of system peculiar industrial facilities for production, inventory, depot maintensnce, and
other related activities.

30.9.2 Equipment Acquisition or Modemization., The equipment acquisition or modernization element refers to
producticn 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 (Industrial Facilities), The maintenance (industrial facilities) element refers to the
maintenance, prescrvation, and repair of industrial facilities and equipment.

30.10 Initial Spares and Repair Parts, Initial spares and repair parts element is defined as the deliverable sparc

components, assemblies and subassemblies used for initial replacement purposes in the materiel system
equipment end item. This element includes the repairable spares and repair pans requiced as iritial stockage to
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support and maintain newly ficlded systems or subsysiems during the initial phase of service, including pipeline ] o
and war reserve quantitics, at ail fevels of maintensnce and support. This element excludes wevelopment test .
sparcs and spares provided specifically for use during installation, assembly aad checkout on site. The lower L

level WBS breakouts should be by subsystem. .
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APPENDIX [
USER GUIDE

10. SCOPE

10.1 This appendix presents 2 Uter Guide for preparing, understanding and presenring 8 work breakdown
structure (WBS). The guide discusses the requirement for a work breakdown structure, provides a gencral
understanding for developing a program work breakdown structure, shows how to develop and implemwen: a
contract work breakdown structure, and presents exampies of work breskdown stroctures for various
applications. The primary cbjective of this guide is io achicve a consistent application of the work breakdown
structure. This appendix is not 3 mandatory part of the standard. The information contained herein is intended
for guidance only.

10.2 The foundation for the . “quiremsnt and devwicomest of the work breakdown structure is described in
DoDD 5000.1, DoDI 5000.2, a~d oD 5000.2-M. These documents identify responsibilities in the acquisition
process from the Office of the Secretary of Lefense ro the DaD Covyonent field activities. The requirement to
prepare a work breakdown stiucture is generall, discussed in the contex' of planning and monitoring a defense
materiel system program.

10.3 This guide is directed primarily at the prepan* ~a of a work breakdown struct ire for a defense rasteriel
item. This includes all defense ivateriel items (or maio: modifications) (a) esteblished 2. an inlegral program
eleinent of the Future Years Defense Progrum (FYDF); or (b) otherwise designated by e DoD Component or
the Under Secretary ot Defense (Acquisition).

10,3, The guidance is also appiopriaic 107 Usc wiih any w- vk breakdown structure acv.'eped 2 ay phase -
during the acquisition process, including concept exploration nd definition, demonstraticn . ol validation,

engineering and manufacturing development, and production.

10.3.2 This guide provides the framework for preparing a complese work breakdown structure. Thi+ guidelines

are directed at both contraciors and DoD Components {(Government activities) in the development of w.ork

breakdown structures for the acquisition of Jefense materiel items.

20. APPLICABLE DOCUMENTS
20.1 Govermment Documents.
20.1.1 Specifications, Standards, and Handbooks. The Oliowing specifications, standards, and bandbooks
form a part .of this document to the ext=ut specified berein, Unless otherwise specified, 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 Desigpation System ey

DOD-STD-2167 Defense System Software Develcprust
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(Unless otherwisc maicated, copies of federal and military specifications, standards, and handbooks src available
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)
20.1.2 Qther Governmpent Documents, Drawings, and Publications, The following other Government
documents, drawings, and publications form & part of thiz document to the estent specified descin.  Unleas
otheswise specified, th. issues ¢ those cited in the solicitation.

PAMPHLETS

Contractor Cost Data Reporting (CCDR)

NAVMAT P-5241 Navy Materic] Commani Pamphlest
AMC-P 7158 Army Materiel Comnand Pamphlet
AFLCP 800-15 Air Force Logistics Commans Pamphler
AFSCP 800-15 Air Fojoe Systesns Command Pamphlet

Cost/Schadule Control System Criteria Joint Implementation Guige

NAVSO P3627 Assistant Secretary of the Navy (8&L.) Parophlet
AFSCP 173-5 Air Force Systems Command Pamplues

AFCCP 173-5 Air Force Communications Command Pampbliet
AFLCP 173-5 Air Force Logistics Command Patmphlet
AMC-P 715-5 Army Materiel Command Faronhiet

DLAH 8400.2 Defense Logistios Agency Handbonk

DCAA P7641.47 Defense Contract Audit Agency Pamphiet

(The above panphlet numhere identify rore single documcais: Cuninscior Cost Dats Reporung (CCDR) Sysem
(Stock Number 0518L.P1003001), and Cost/Schedule Control Sysicars Criteria Joint Implen..ataton Guide
(Stock Number 0518L.P1002010). These two documents can be ordered by stock number from *he
Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia, PA 19111-
5094.)

20.2 Non-Covernment Publications. This section is not applicable to this standard.
30. DEFINITIONS

30.1 Program Work Breakdown Structure. A program work breakdown structure is d=fine¢ as the work
breakdown staucture that covers the acquisition of a specific defense materiel item and is related to contractual

cffort. A program work breakdown structure inchudes ail applicable elements consisting of at icast the first
three levels of the work breakdown structure and extended by the DoD Component (program msnage) and/or
contractor(s). A program work breakdown structure has uniform clement terminology, definition, rad
placement in the family tree sirscture.

Level 1; Level 1is the entire defense materiel item; for example, ap aiicraft sysiem, such as a helicopter,
bomber, transport aircraft, fighter aircraft or reconnaissance aircraft. Level 1 is usually directly identified in
the DoD programming/budget system either as an integral program element or as a project or subprogram
within an aggregated program element.

. _-_,'. iy
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Leve] 2 Level 2 elements are major elements of the defense mr riel item; for example, air vehicle
which includes all hardware and software elements, .aggregations of system level services (e.g., system test and
evaluation, and systems engineering/program management) and data.

Level 3: Level 3 elemeats are elements subordinate to level 2 major clements; for exampie, propuision,
fire coutrol, navigation guidance, armament, or type of service (¢.g., development test and evaluation,
conrractor technical support, training seyvices), or types of data (e.g., iechnical publications). Lower levels
follow the same process.

30.2 Congract Work Rreakdown Structure. A contract work breakdown structure is defined as the complete
wosk breakdown struchwre for a contract. Jtincludes the DaD approved work breakdown siructure for. reporting
purposes and its discretionary extension (o the lower levels by the contractor, in accordance with this standard,
and the contract work statement. It includes all the elernents for the products (hardware, snfiware, data, or
‘serviczs) which are the responsibility of the contractor.

40. BACKGROUND

40.1 Purposz. When the dacision is made to develop and acquire a new or updared system, several factors are
considered when planning or monitoring efforts. One of these factors is determining the work breakdown
strucrere 1o use for ihe system. A work breakdown structure is a product-oricnted family tree, composed of
bardware, software, services, data and facilities, which results from systems cugineering efforts during the
development and production of a defense materiel item, and which compietely defines the program. A work
breakdown structure displays and defines the product(s) to be developed or produced and relates the elements of
work to oe accom9lished to each other and to the exd product. Therefore, the work breakdown structine plays
a significan: role in planning and assigning management and techuical responsibilities and in monitoring and
controlling the progress and status of engineering efforts, resource allocations, cost estimates, expenditures, and
cost and technical performaace.

40.2 Work Breakdown Structyre Applications. The work breakdown structure provides a framework for
specifying the objectives of the program by first defining the program in terms of hierarchically related product-
oriented elements and the work processes required for their completion. Each element of the work breakdown
structure provides logical summary points for assessing technical accomplishments and for measuring the cost
and schedule performam:e accomplished in attaining the specified technical objectives,

For each work breakdown structure 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 objectives. As resources are employed and work progresses on the task, current technical, schedule,
cost, and estimate at ce:npletion datz are reported. The data may then be summarized to provide successive
levels of management with the appropriate report on planned, actual, and current projected status of the
clements for which they are responsible. Management will thus be better able to maintain visibility of status
and to apply efforts to assure desired performance.

40.2.1 Technieal 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 datz 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
understandabie terms what products are to bz delivered or services to be performed by the contractor.
Preparation of an effective SOW requires an understanding of the products and services that are noeded 10
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satisfy a particular requiremnent. A SOW prepared in explicit teros will facilisate effective contractor evaluation
after contract award. The SOW becomes the standard for measuring contractor performance. Therefore, 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 checklist to ensure all necessary elements of the
program are addressed, and direct the contractor to meet specific contract reporting needs.

40.2.1.2 Indeatured Dain Listing. Anp indentured data listing (specification tree), developed by systems
enginsering, structures the performance parameters for the sysiem or systems being developed. It subdivides
the system(s) into its .componesi clements and sdentifies the performamnce objectives of the sysrenys) andd its ele-
ments. The performance characteristics are explicitly identified and quantified. Completec, the indentured data
listing represents a hierarchy of performance requirements for each component clement of the system for which
design responsibility is astigned. Because specifications may not be written for each product on the work
breakdown structure, the indentured data listing may mot mstch the work breakdown structure compietely.

40.2.1.3 Configuration Management. Configuration management is the process of managing the technical
configuration of items being developed whose requirements must be specified and controlied (ref. MIL-STD-
973). In establishing the requirement for configuration management on a program, the DoD Component needs
to designate which contract deliverables are subject to configurstion management controls. A contract
deliverable designated for configuration management is called a Configuration Item. For software, this item is
called a computer software configuration item (CSCI). Configuration management involves defining the

baseline configuration for the configuration items, coatrolling the changes to that baseline, and accounting for all
approved changes. The framework for designating the canfiguration items on a program is the work breakdown
structure which needs 10 be extended sufficiently to clearly. defime all elemants subjest 0 configuration
management.

40.2.2 Financial Management. The work breakdown structure assists management in measuring cost and
schedule performsnce. By breaking the total product into successively smaller entities, management can ensure
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 resource requirements,
The assignment of performance budgets to scheduled segments of contract work and identified to responsible
organization units produces a time phased plan agatost which actual performance can be compared and
appropriate corrective action taken when deviations from plan are identified. This integrated approach to work
planning also simplifies the identification of potential cost and schedule impacts of proposed technical changes.

40.2.2.1 Contract Budgeting. Funds management involves periodic comparison of actual cosis with time
phased budgets, analysis of performance variances, and follow-up corrective action, as required. When work
breakdown structure product elements and the supporting work are scheduled, a sclid base for time phased
budgets is made. Assigwuent of planned resource cost estimates 1o scheduled activitics (tasks) and
summmarization by work breakdown structure element by time pesiod results in a time phased program/coptract
budget, which becomes the performance measurement baseline.

40.2.2.2 Cost Estimating, Use of the work breakdown structure for cost estimating facilitates program and
contract management. The work breakdown structure aids the DoD program office to plan, coordinate, coutrol,
and cstimate 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-cycie 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 (0 date and he
. estimates for the remaining phases provide the basis for reassessment of the total program costs.

40.2.2.3 Data Bases. Coust information collected by work breakdown structure clement can be used for pricing
and ncgotiating contracts and coutract 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 leaming curves and for regression anatysis 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 ating techniques.
Contractors will similarly benefit from such data bases. Since contractors tend to provide similar producis on
similar programs, the cost history accumulated on their programs can assist them in estirnating and bidding
future contracts and budgeting new work.

40.3 Relationship to Other Contract Resuirements. The work breakdown structure is the basis for
commumnication throughout the acquisition process. K provides the common link unifying the planning,
scheduling, cost estimating, budgeting, contracting, configuration management, and performance reporting
disciplines. The structure acd definitions contained in this standard wili be the basis for saructures used for
confracts requiring compliance with the Cost/Schedule Control Systems Criteria (C/SCSC), and reports placed
on contract such as Contractor Cost Data Reporting (CCDR), Cost Performance Reports (CPR), Contract Funds
Status Reports (CFSR), and Cost/Schedule Status Reports (C/SSR). 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 Scone., Work is effort performed by people to transform or create products to solve identified problems
6 in order to verifiably meet specificd objectives. Just as the organizational structure hierarchically structures the
people who perform work, so the work breakdown structure hierarchically structures 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 manrner 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
indeierminable 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 2 valuable tool.

50.2 Purpose. The development of any work breakdown structure is intended to achieve a clear understanding
and statement of the technical objectives and the end item(s) (or end pruduct(s)) of the work to be performed.
The process of identifying these objectives assists in structuring the product elzments 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 subsystems 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 te product oriented. Its elements should represent identifiable work products whether they

be equipment (hardware/software), data or relatable service products. Because any work breakdown structure is ’
2 product structure, not an organization structure, complete definition of the effor: encompasses the work o be

performed by all participants,

50.3 Acquisition Process. The work breakdown structure is developed during the acquisition process of a
defense materie! item, Government and industry view this prouess from difierent perspectives, but the widimar
objective is consistent. Figure I-1 provides an overview of the work breakdown structure development process.
The DoD acquisition process is where this standard is utilized. Figures 1-2 and 1-3 depict the overal} process
from both the DoD and industry perspective and how the WBS flow relates to this process.

50.4 Peeparing = Progizm Work Breakdown Stucrure. ‘The DoD program manage. it resporsible for
developing and rpaintaining the program work breakdown structure. The DoD program ms::ager will structure
a program work breakdown structure for a defense materiel item prior to progmm initiatiun by selecting
appropriate eiements from one or more of the work breakdown structure(s) set forth in appendices A through G.
The result will initislly map the program work breakdown structure. Although the appendices .2late to specific
categories of defense materiel items, any item from any appeudix may be used which is applicable to the
program, as long as the integrity of the level of placement is maintained.

50.4.1. Develop Program Work Breakdown Structure. The program work breakdown structure should bz

developed carly in the conceptual stages of the program snd be based ipitially on the work breakdown structures

identified in appendices A through G. The program work breakdown structure evolves during conceptyal design

from an iterative analysis of the program objective, functional desixs criteria, program scope, technical

performance requirements, proposed methods of erformance, including acquisition strategy, as well as

drawings, process flow charts, and other technical documentazion. It is important the documentation describe

the DoD pian 10 build, integrate, and field the system. Thz Cost Analysis Reguirements Document (CARD)

will be the recording docurcent for this program plan. Ultimately, the programn work breakdown structure must .
be approved through the CCDR plan process. Through this process, the levels of reporting ana eiements for

appropriate RFP selection are determined.

50.4.2 Propgram Work Breakdown Structure £lement Selection Requirements. The program work breakdown
structure elements must be selected by L.z DoD Component and be structured in such a way that products and

services may be readily summarized iro the program work breakdown strusture.  The program work
breakdown structure and contrect work breakdown structure exiensions will be used as a framework for
iechpical and management activities. 1he DoD Component will employ the program work breakdown structure
and its contract work breakdown structure extensions as a coordinating medium in planning for further systems
engineering, resource allocution, cost estimates, contract actions, and work execution. The reporting of
progress, performance, zod engineering evaluations, as well as financial dsta, will be besed on the program
work breakdown struzrure. Figure I-4 provides ar example of a top level program work breakdown structure.

50.4.3 Levels of Program Work Breakdown Structure, The program work breakdown structure contxins the
top three levels expanded to identify elersents with a significant degree of technical or cost risk. When program
work breakdown structure levels are stipulated 10 an excessively low level of a program, the contractor’s nermal
methed of operation may be hampered, or excessive reporting requirements may result. The SOW and CDRLs
ar the place to clearly communicate all program requirements. Figure I-5 provides an expanded program work
breakdown structure which incorporaics 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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Figure I-4. TOP " “VEL PROGRAM WORK BREAKDOWN STRUCTURE
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a. Many clements of a program are not products. A signal processor, for example, is clearly a
produci, as are mock-ups, and Computer Software Configuration Items (CSCls). Design engineering,
requiremnents smalysis, test engineering labor, aluminum, snd direct costs, eic., are pot products. Design
engineering, test enginecring, and requircments aaalysis are all engineering functional efforts; aluminum is a
material resource; and direct cost is an accoumting classification. As such, none of these elements are
appropriate as work breakdown structure elements (ref. Chapter 4 of Contractor Cost Data Reporting (CCDR)
System for functional category definitions).

b. Program phases (e.g., design, development, production), and types of funds (c.g., Research,
Development, Test and Evaluation) are inappropriate elements of 2 work breakdown structure,

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. Noarecurring and recurring classifications are not work breakdown structure clements. The
reporting requirewments of Contractor Cost Data Reporting (CCDR) will scgregate each work breakdown
structure element into its 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, eic., are not
work breakdown structure elements. These efforts should be included in the cost of the itemn 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 & work breakdown structure. The work breakdown structure should always remin its product
orientation.

g- Costs for meetings, travel, computer support, etc., are 10 be included with the work breakdown
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 woik breakdown structure elements should be clearly named to indicate the
character of the product 10 avoid semantic confusion. For example, if the Level | system is Fire Control, then
the Level 2 item (prime mission product) is Fire Control Radar. The name or nomenclature for the electronic
subsystern should be developed using MIL-STD-196, when appropriate. Figure I-6 provides a reference on how
10 use MIL-STD-196 to identify the nomenclaturs for electronic systems.

i. Tooling (e.g., special tesi equipment, and factory support equipment such as: assemcbly 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 10oling cannot be assigned to an identified subsystem or component, it should be included in the cost of
integration, assembly, test, and checkov:. Any additional quantities produced for equipment support or
maintepance in the field should be included and reporied under Peculiar Support Equipment. This same
philosophy applies to software. For example, when a software developroen: facility/environment 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 equipuient must be identified as a subsst of
that equipment,

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 ard production units, but
exciudes all systems engineering/programn manageroent, and system test and evaluation which are associated with
the overall system. Each appendix identifies integration, mssembly, test and checkout seperately with the
ex<eption of the aircraft system appendix (Appendix A). For gircraft systems, the integration, assembly, test,
and checkout is a subelement of (and included in) the airframe woux breakdown structure slement to be
consistent with-the historical d:=ta «et; that are meintained on airframe.

1. This standard does not identify Level 3 clements for the sysiems engineering/program management
work breakdown structure element. This allows the government and conpiractor flexibility to identify efforts that
are important to the specific program. The definition given provides iypical sysien.; engineering/program
managemeni efforts.

m. System test and evaluation always separately identifies those tests performed in the development of
a system (i.e., development test and evaluation), and those tests performed by the operational user (i.e.,
operational test and evaluation).

Figure 1-7 prevides an example of both a correct and an incorrect work breakdown structure.

50.4.5 Software in the Work Breakdown Stuctyre. This stapdard recognizes the importance of software within
the DoD enviroument. Software is identified in each appendix. In addition, Appendix B, Electroni¢/Automated
Softwarc Systems, describes software in more detail. The software definitions are consistent with policies and
practices discussed in DoD-STD-2167. ,

50.4.5.1 Contracts with Hardware/Softyare, 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 subse: 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 how software should be
addressed as part of a specific equipment. In cases where the appiication of this rule results in a conflict in the
selection of the proper ciement, the specification relationship will take precedence. For example, an aircraft’s
electronic equipment typically has software included in each of the subsystem cletoents. Software that resides
and interfaces with more than one equipmeat, i.e., applications software, and overall system software which
facilitates the operation and maintenance of the computer systems and associated programs {€.g., operating
systems. compilers, and utilitics) 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 softwure).

It is incorrect to summarize all software on a2 program or contract in a work breakdown structure (ref. Figure
I-7). By separating these eluments from the hardware they support, performance measurement and management
control over each equipment is difficult to maint.in since the true cost of each equipment is not readily
available. Rather than a separate summarzation, softwane should be identificd with the hardware it supports.
(When pe=ded, contractor management systems can use an identifier for each software element to produce
internal summaries for software management purposes.)

50.4,5.2 Software-Oply Contracts. Separately coniracted or stand alone software will include the software,

data, services, facilities required to develop and produce a software product for a command and control system,
radar system, information system, ¢tc. 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 the same viork
breakdown suucture format as identified in Appendix B, Electronic/Automated Software Systems, adjusted o
reflect the appropriate levels of the work breakdown structure, Figure 1-9 provides an exzmple of & work

breakdown structure for stend alone software.

50.4.6 WBS Dictionary. When developing 2 program work breakdown structure, the DoD Component will
also develop a WBS Dictionary (ref. page 14, para. 5.4.1.1). The program work breakdown structure
dictionary lists and defines the work breakdown structure clements. Althnugh initially 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 acguired.

The dictionary lists elements to show their hierarchical relationship to each other and describes each work
breakdown structure element and the resownces and processes required 1o produce it; it algo provides a link to
the detailed technical definition documents. The work breakdown struciure dictionsry shouid be revised to

reflect changes and should be maintained in a current status throughout the life of the program.

50.4.7 Program Work Breakdown Structure Approval. Final approval of the program work breakdown
structure is achieved through approval of the CCDR plan process. Changes may be required due o program
restructuring or changes with the way the contractor will meet the technical requirements Changes are

approved following the CCDR Plan procedures in DoD regulations.

50.5 Przparing a Contract Work Breakdown Structure. The individual work breakdown structure elements will
be sclected from the program work breakdown structure by the Do) Component for inclusion n a Request for
Proposal (RFP). This will be accomplished by sclecting the appropriate program work breakdown structare
clemeats for the products that will be required by each contract. Contracts for WBS eiements that arc at Leve!
3 or below in the Program Work Breakdown Structure will be moved io Level 2 and ail other appiicabie Level
2 Common WBS elements will be included. The result is the contract work breakdown structure. Figure I-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 contractors to exiend the
selected contract work breakdown structure elements to define the complete contract scope.

50.5.1 RFP Solicitation Requirements. Tke contract line items, configuration items, contract work statement
tasks, contract specifications, and contractor responses will be relatable to the work breakdown structure to
cnhance 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 development of the SOW so0 as to form
consistency in document structurc.. When aggregated with the program work breakdown structure, the exterded
comract work breakdown structure will form a complete work breakdown structure of the program for use
throughout the acquisition cyclz.

50.5.2 Extend Contract Work B ow) Structure. The Contractor extends the contract work breakdown
structure in the RFP and submidts the complete contract work breakdown structure with jts proposal. The
proposal submitted should be based on the work breakdown structure in the RFP. Contracicrs may suggest
charges to the RFP coniract work breakdown structure elements when a change is needed to me<t an essential
requirement of the RFP or 1o euhance the effectiveness of the contract work breakdown stricture in satisfying
programn objectives. The contractor should extend the contract work breakdown structure to the appropriaie

level which satisfies the critical visibility requirements and does not overburuen the contractor management
system.
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50.6 Implememation of Contract Work Breakdown Structure. Afier contractors are selected, contract W3Ss
are negotiated as pan of contract negotiations. The proposed cuntract work breakdown structure included in the
successful proposal serves as the basis for negotiating an approved contract work breakdown structure. 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 effori.  All extensions must sum to the contract
work breakdown structure reporting level in the contract,

50.6.1 Contract Work Breakdown Structure Ap;roval and Contract Award. Following approval of the
negotisted 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 hreakdown structure planning, work
breakdown structure revisions may result from expansion or contractivn of program/contract scope and the
mcvement of a program through its various stages. Normally, changes to the work breakdown structure should
not be made after contracts are 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 arc awarded, and the work effort progresses through major program phases.
Whenever the work breakdown structure is revised, the abifity to crosswalk and track back to the previous work
breakdown structure must be maintained.

50.6.2 Implementation with Subcontractors, Contractors may require the use of the work breakdown structure
by subcontractors to permit fiufillment of contractual requirements and provide adequate control of the
subcontract, Such subcontractors, whose work accounts for a major segment of the subcontracted portion of the
prime contract, will be delineated in contracts at the time of award. It will be the prime or associate
contractor's responsibility to incorporate into the conwact with the affected subcontractors the work breakdown
structure requirements. Figure J-11 provides an example of a prime work breakdown structure and its
relationship to a subcontract work breakdown structore,

50.6.7 Maintain Contract Work Breakdown Structure. The contractor maintains the contract work breakdown
structure, including change traceability. Opnly DoD Component approved changes may be incorporated in
accordance with the contract terms. The contract will indicate the tevels of contract work breakdown structure
at which costs will be reported to the government. Traceability of cost accumulations will be required to those
exiended contract work breakdown structure levels which are used by the contractor for cost control purposes.
In the extended contract work breakdown 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 suucture below the reporting requirement to reflect how work is o be
accomplished, assuming lower elements to be meaningful product or management-oriented lower indentures of a
higher-leve] element.

50.7 Relationship with Contractor Management System. As the end product is subdivided into smaller
subproducts at lower work breakdown structure levels, the work cffort 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
systemn will provide the necessary visibility of the lower levels of the work breakdown structure as it inteifaces
with the organization. At the juncture of the work breakdown structure element and organization unit, cost
accounts are usually established and performarce is planned, measured, recorded and controlied. To do sc, the
technical requircments for the work and work product must be 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 manazc:.

50.7.1 Contractor Organizational Structure. People performing work are organized to facilitate effective
management. Whether the organization is designed along program, function, natural work teams or matrix
lines, the organizationa! structure reflects the way the people who will accomplish the work have been
organized. To assign specific work tasks, the organizational structure mmst be linked effectively with the work
breakdown structure. This linkage can occur at any level of the work breakdown siructure.  Figure 1-12 depicts
the linkage between the work breakdown structure and the contractor’s organizational structure.

50.7.2 Process-Oriented Breakdown Struchyge, One way (o assess contracior periormance is through the
review of selected process or subprocess data. When contractors are structured using Integrated Product Teams
(IPTy) 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 gathered 1o determine process/subprocess
improvesnent, Figures I-13 and I-14 provide some examples of development snd production activities and heir
processes.  Figure I-15 depicts the linkage between the work breakdown structure and the process-oriented
breakdows within the contractor’s cost management sysiem. Visibility to specific processes can be attained
through job coding (.FAB) without extending the work breakdown structure to extremely low leveis.

50.7.3 Cost Account Level. To provide the responsible (cost account) manager with the technical, schedule,
and cost information needed 1o 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
structure element and organization unit. The appropriate work breakdowr structure level at which a cost
acoount is established is primarily a function of the magnitude of the program and the type of product. The
responsibie organization Jevel is a function of the management span of control and upper management's desire
1o decegate technical, schedule, snd cost responsibility for product/coatract work breakdown structure elements
to lower management levels, In identifying cost accounts, the contractor must be allowed to extablich
organizational responsibilities at meaningful and appropriate levels, otherwise the contractor’s existing
management control systems and responsibility assignments may be affected adversely. For example, when
software is a major component of cost and DoD wants it identified separately, care mus: 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 I-16 shows how
the cost management system with job coding (SW_) and the work breakdown structure can provide nzeded
detail and visibility without extending the work breakdown structure to extremely low levelis.

Virrually all aspects of the contractor’s management control system, including technical definition, budgets,
estimates, schedules, work assignments, accounting, progress assessment, problem identificaiion, and corrective
actions, come together at the cost account. Performance visibility is directly relatable to the level and content of
the cost account. NAVSO 13627, AFSCP 173-5, AFCCP 173-5, AFLCP 173-5, AMC-P 715-5, DLAH
8400.2, aud DCAA P7641.47 contains a detailed explanation of the cost account and related performance
measurement CONCepts.
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