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FOREWORD

L

MILSTW+99A(USAF) has been detielopedto assist Govex%ment and contractor
personnel in defining the systenien~eex%g effort in support of defense
acquisition rogramse

Y

This Standard applies to internal Department of
Defense (DOD system engineering as well as joint Government-industry
applications for Goverrimentcontracts. The term”’’contractor”,as used
throughout this Standard, also means “government agency” when acquisition
is being done in-house. The fundamental concept of this Standard is to
present a single set of criteria a@inst which all may propose their
hditiual intex+nalprocedures as a meanS of satisfying engineering
requirements. 12conoqyis thus achieved by permitting a contractor’s
internal procedures to be used in support of Air Force programs. In those
cases where multi-associate contractors are involved or when more spectiic
direction to a contractor is essential, as determined by the program
manager, a set of specific engineefig task statements tailored to the
specific needs of the program may be specified in the Request for
Proposal (RFP).
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ENGINEERINGMANACZMENI’

1. SCOPE

--

1.1 QsE2!2” This standatiprotidesthe programmanager:

(a) Criteriafor evaluatingengineeringplanningand output.

(b) A means for establishingan en~eetig effortami a System
Enginee* ManagementPlan (SE@.

(c) Task statementsthat may be selectivelyappliedto an
acquisitionprogram.

1.2 Axxd.ication.This standardmay be appliedat the discretionof
the program manager to q system or major equipmentprogram or project.
When this standardis applied on a Conti-ad, the prime contractormay,
at his option, or as specifiedby the Government,impose tailoredrequire
ments of this staxxiamion subcontractors.

x Af%%$M%di%i%22%-%EK2cp2x2K!&-’s
SystemEn@neering ManagementPlans. It is imterxiedthat the p~visions
of this standardbe selectivelyapplied in the follok’ingcombinations:

(a) Section 5, or

(b) Section 5 and selectedparagraphsfrom AppendixA,

Tailorin . Selected and tailored task stateawntsof’Append& A
%=.d

(a) Contractorsproposing contractualwotig in responseto an RFP.

(b) Programmanagers in preparationof solicitationdocuments.
In each applicationof Appendix A tssk statements,this standardwill be
tailoredto the specificcharacteristicsof a particularsystem,program,
project, program phase, and/or contmctual structure. Tailotig takes the
fonn of deletion,alterationor additionto the task statements. In
tal.lorlngthe tasks, the depth of detail and level of effortrequired,and
the intermediateand output engineedng data expectedmust be defined.
Subsequenttailox5.ngmay be done by the contractorand the Government
during contractnegotiations. The agreementreachedon the engineering
effort and the SEMP shaKl be reflectad in the resultantcontract.
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2. REFERENCEDDOCUMENI’S

2.1 The followingdocuments,of the issue in el’feeton the date of
imitation for bids or request for praposal,form a part of this standard
to the extent specifiedherein:

STANDARDS

MILITARY

KHATD-L80 ConfigurationControl - EngineeringChanges,
Deviations,and Wpvers

KIL-STN83(USAF) ConfigurationManagementPracticesfor Systems,
Equipnent,Munitions,and ComputerPrograms

MIIA311M81 !JorkBreakdownStructurefor DefenseMateriel
Items

MILSTD-l!j21(USAF) Technical Reviewsand Audits for Systems,
Equipment,and ComputerPrograms.

SPECIFICATIONS

MILITARY

KIX-%834W Specifications,Types and Forms

(71’HERPUBLICATIONS

AFIXM/AFSCMSOO-l+ Optimum Repair-LevelAnalysis (ORLA)

(Copiesof specifications,standards,drawings,and publicationsrequired
by suppliersin connectionwith specificprocurementfunctionsshouldbe
obtatiedfrom the procutig actitity or as directed by the contracting
officer.)

3* IXH?INITIONS

The definitionsincludedin applicabledocumentslisted in Section2 shall
apply. Additionaldefinitionsestablishedby this documentare listedin
subsequentparagraphs.
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3.1 En~eering Maria~ent - The managementof the engineeringand
technicaleffort requiredto transforma military requirementinto an
operationalsystem. It includes the system engineeringrequiredto define
the system performanceparameters and preferredsystem configurationto
satisfythe requirement,the planning and control of technicalprogram
tasks, integrationof the engineeringspecialties,and the managementof
a totally integratedeffort of design engineering,specialtyengineering,
test engineering,logisticsengineering,and productionengineeringto
meet cost, technicalperformanceand scheduleobjectives.

3.2 Technical Program Planningand Control- The managementof those
design, development,test, and evaluationtasks requiredto progressfrom an
operationalneed to the deployment and operationof the systemby the user.

3*3 System EngineeringProcess - A logical sequenceof activitiesand
decisionstransformingan operationalneed into a descriptionof system
performanceparametersand a preferredsystem configuration.

3*4 En@n eering SpecialtyIntegration- The timely and appropriate
intennesh>ngof engineeringeffotis and disciplinessuch as reliabili+,y,
maintainability,logisticsengineering,human factors,saf~:ty,value en~ineer-
lng, standardization,transportability,etc., to insuretheir influenceon
systemdesign.

3.5 Technical.PerformanceMeasurement- The continuingpredictiara:.d
demonstrationof the degree of’anticipatedor actual achievementof s,?lec:s[j
technicalobjectivc~. It includes an analysisof any differencesamoiig
the “achievementLO daLe”, “currentestimate”,and the specification
requirement. “Achievementto Date” ic t!]evaiue of a technicalparamter
estimatedor measured in a particulartest and,luranjnlysis.“Gurrent
Estimate”1s the value of a technicalparameterpredictedt,~be achieved
at the end of the contractwithin existingresources.

GENERAL CRTI!ERIA

The contractor’sengineertigmanagementshall conformto the following
general cyiteria. These criteria are the basis for evaluationof individual
program engineeringplanning and output.

(a) TechnicalObjectives. Technicalobjec~ivesshall be established
for each program so that meaningfulrelationshipsamong need, urgency, risks,
and worth can be established.
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(b) Baselines. Functional, allocated, and product baselines
shall be developed progressively. Appropriate specifications shall be
prepared in accordance with M’ILSTQ~.

-

(c) Technolo~. Specification requirements shall be delineated
in light of acceptable technological risks defined by risk assessment.

(d) Realistic System Values. Realistic Reliability, Maintaina-
bility, and other such system values shall be established prior to the
full-scale development phase.

(e) Design Simplicity. The concept of design simplicity and
standardization shall be etident.

(f) Design Completeness. The design shall be complete from a
total system element viewpoint [hardware, facilities, personnel, computer
programs, procedural data).

(g) Documentation. The concept of minimum documentation shall be
etident. Where possible stipulated plans, reports, and other data items
shall be used to record the engineering outputs. The repository of this
accumulated data will be defined. Engineering data shall be the sole source
of performance requirements used in the design and production of the system. -

(h) En@neering Decision Studies. 3@neering decisions regarding
desi~ alternatives and the technical program shall reflect consideration
of system cost effectiveness analysis based cm the specified figure(s) of
merit, performance parameters, program schedule, resource constraints,
producibility, and life cycle cost factors.

(i) Cost Estimates. Cost estimates shall include acquisition
and ownership costs. This shall include any established “design to” cost
goals and a current estimate of these costs.

(j) Technical Task and Work Breakdown Structure Compatibilit~.
Elements of the Contract Work Breakdovm Structure and associated technical
tasks shall be identified and controlled in accordance with this standard
and MIL-STI?-881.

(k) Consistency and Correlation of Requirements. System and
technical program requirements shall be c nsistent, correlatable, and
traceable throughout-the Contract Work Breakdown Structure so that the
impact of technical problems can be promptly determined and accurately
appraised.

4
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(1) Tschpical Perfownce Measurement. Progressin achieving
technicalreciuirementsshall be continuallyassessed. Problemsand risk
areas shall ~e identified.

(m) InterfaceDesign Co~atibility. Intra-systemand intersystem
desi~ compatibilityof engineeringinterfacesshall be delineatedas
interfacer~ements in appropriatespecifications. Interfacecontrol
requirementsand drawtigsrelated to (1) the major system elementsof
a prime contractor’scontractualresponsibility,(2) other equipment,
computerprograms, facilities,and proceduraldata furnishedby the

rnment, and (3) other program participants,shallbe coordinated,
~~blished and maintained(MIIA’NLJ+83(USAF)).Clear lines of communic-
ationand timely disseminationof changesto these documentsshall be
lnahltained.

(n) Entieerin g SpecialtyIntegration. Engineeringefforts such
as IntegratedLogisticsSupport (ILS),test engineering,production
engineering,transportability,reliabilityand maintafiabilityengineerti&,
value engineering,safety engineering,electromagneticcompatibility,
Stardarda“zation,etc., shall be integratedinto the mainstreamdesign effcn.

(o) i!hlgineering DecisionTraceabilit~. Significantengineertig
decisionsshah be traceableto the system engineeringprocess activi~ies
on which th~ were based.

(p) HistoricalData. Historicalengineering,/operationaldata
availableto system designersshall be iaenti.fied.

(q) Responsivenessto Change. Changes to systemand program
requirementsin responseto directed changesby the prcmuing acti’tity,
or problem solutionsidentifiedshall be evaluatedfor total program
impactwith respect to performance,cost and schedules.

actititi$)c: ompatibilitywith Related Activities. En@eering Management
be compatiblewith relatedprogrammanagwnentactivities

such as cost schedulecontrol system criteria,contractadministration,
productionmanagement,etc.

5* IETAILEDREQUDWMENH. A fully integratedengineeringeffort
meetingthe general criteriaof Section4 shall be planned and executed.



-

5.1 System Engineering Management Plan (sEMP)_. A SysLem Engineering
Management Plan for satisfying the requirements of this Standard shall
be submitted as a separate”an~ comple~e entity within the contractor’s
proposal. The plan shall be comprehensive and describe how a fully
integrated engineering effort will be managed and conducted. The SI04P
shall be in three patis:

Part,I

Technical Pro~am PlanninK and Contr.1. This portion of the plan
shall identify organizational responsibilitiesand authority for system
engineering management, including control of subcontracted engineering;
levels of control established for performance and design requirements and
the control method to be used; technical program assurance methods; plans
and schedules for design and technical program reviews; and control of
documentation.

Part II

System Engineering Process. The plan shall contain a detailed
description of the process to be used, including the specific tailoring —

of the process to the requirements of the system and project; the procedures
to be used h implementing the process; in-house documentation; the trade
study methodolo~; the types of mathematical and/or simulation models to
be used for system and cost effectiveness evaluations; and the generation
of specifications.

Part III

En “gmeerin~ Specialty Integration.
of the program efforts for the engineering

The integration and coordination
speciaity areas, to achieve a

best mfi of the technical/performancevalues incorporated in the contract,
shall be described in the SN4P with the detailed specialty program plans
being summarized or referenced, as appropriate. The S34P shall depict
the integration of the specialty efforts and parameters into the system
engineering process and show their consideration during each iteration of
the process. Where the specialty programs overlap, the SEMP shall define
the responsibilities and authorities of each.

5.1.1 Contractual Provisions. The contractor shall indicate the items
in his SEMP which are proposed for inclusion in the contract. Only those
items which are basic ~o ~he satisfaction of program ob~ectives and the
applicable portions of this Standard will be placed on contract.
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5.1.2 Notiontractual Provisions. The contractorshall identifyin his
SEMP iwhouse proceduresand other planningbaseltiesin sufficientdetail
to supportthe procuringactivityneed for-visibility,validation,and
verificationof the contractualitems. Non-contractualitems will normally
include the details of the engineeringorganizationand key personnel,and
other coveragenot appropriatefor contractchange controlby the procuring
activity.

5.2 Review of Contractor’sEn~eer@ ~g~ent. Upon re~est of
the procuring activity,the contractorshallmake availablehis engineering
managementproceduresand date for review to determinehis capabilityto
satisfythe requirementsof this standardand the SEMP. The review shall
consist of a combineddemonstrationand analysisof those featuresof the
contractor’sprocedureswhich are key to the satisfactionof the requirements
of the contract.

6. NOTES

6.1 Relationship of TechnicalPro~am PlanninRto Cost and Schedule
Planning. The technicalprogram planning functiondefinesthe detailed
planning requirements. It forms the basis for allocationof resources,
schedulingof task elements,assignmentsof authorityand responsibility,
and the timely integrationof all aspects of the technicalprogram. This
planningfunction is carriedout to the prescribedcontractuallevelsand
integratedwith the cost and scheduledcontrolsystemcriteria. The
allocatedresourcesbecomes the budgeted cost. This relationsk.ippertains
both to initialprogram definitionand to the redefinitionwhich ls a part
of the decisionand controlprocess. (See 10.1.4).

6,2 Relationshipof Technical PerformanceMeasurement(TPM) to Cost
and SchedulePerformanceMeasurement. The purposeof perfumancc measu-~~
ment is to: (1) provide visibilityof actual vs phnr.edperi”ormance,
(2) provide early detectionor predictionof problemswhich requ~re
~gement attention,and (3) supportassessmentof Lhc?Drogram iccict of
proposed change alternatives. TPM assesses the technics.Aaracteristics
of the system and identifiesproblems throughengineer~riganalysesGr tests
which indicateperformancebeing achieved for comparisonwith performance
values allocatedor specifiedin contractualdocuments. Cost/schedule
performancemeasurementassessesthe program effortfrom the point of view
of the scheduleof incrementsof work and the cost of accomplishingthose
increments. By comparingthe planned value of work accomplishedwith both
the planned value of work scheduledand the actual cost of work accomplished,
problems may surfacein the scheduleand cost areas. In additionto

-.



probiemsdue tG unrealistic cost and scheduleplanning,cost/schedule
performancemeasurementmay show up technicalinadequacies,just as
technicalproblems ider:tifiedthroughTPM can surfaceinadequaciesin
‘budgetof time or dollars. Basically,however, cost and schedule
~erformancemeasurementassumes adequacyof design to meet technical
requirementsof the system element under consideration;TPM is the
complementaryCUnction to verify such adequacy. Further,by asszssing
desip adequacy,TPM can deal with the work ~~amed to completemajor
design and developmentmilestoneswhich need tL be changedand thereby
providethe basis for forecastingcost and scheduleimpacts. TPM assess-
ment points should be planned to coincidewith the planned completionof
significantdesign and developmenttasks, or aggre~tion of tasks. This
will facilitatethe verificationof the res~ts achievti~ Lhe COU@~~
task in terms of its technical requirements. Thus, TPM and cost/schedule
perfmmance measurementare complementaryin servingthe purpose of
programperformancemeasurement.

6.; Ftelationshipof lnte~ated LogisticSupport (ILS) to System
ILS planning impacts upon and in turn is impactedby the

engineertigactivities throughouta system life cycle. Initially,support
descriptorsin the form of criteria and constraintsare furnishedwith the
top level system operationalneeds. Thase descriptorswill includesuah
items as basing concepts,personnel,or training constraints,repair level
constraints,and similar support considerations. IIS descriptorsshould be
quantifiedwhenever possible and then be continuallyand progressively
refinedand expandedwith the evolutionof the design. System engineering,
in its evolutionof functionaland detail design requirements,has as its
goa: ~ileachievementof proper balance among operational,economic,and
logisticfactors. This balancing and integrati.)gfunctionis an essential
part.oi the system/costeffectivenesst,radwffs and studies. Normally,
ihe ixrer11.Sdescriptorswill influenceand ~ ~luenc~ ~ thefi re~io~
~ip to costs of ownershipand Reliabilityand Naintainsbility(F&k!)
parameters. Thus, the integrationof ILS conceptsand planningconsiderations
intl~ihe system en@neering process i: a continualand iterativeactivity,
‘.tit:lthe output being the optimal balancebetween performanceand support
ccnsiaerationsand optimal trade-offsamong cocts of ownership,schedule,
and system effectiveness.

,
O.& Ninimum Documentation. The iterativenature of the engineertig
processrequiresa continualflow of informationand documentation.
Contractormanagement information/programcontrol systems,and reports
mawiLlng therefrom,shall be utilized to the maximum extentpracticable.
Im:~sedchangesto existing systems shall consist of only those necessary
L- sat~siy establishedengi.nccringrequirements.
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6.5 Data. Selected data items in support of this standard will be
reflected~a Contractor Data Requirements List (DD Form 1423), supported
~ Data Item @ascriptions (DD Form 1664)attached to the request for
proposal, invitation for bid, or the concract, as appropriate.

Custodians:

Air Force - 10

Preparing Activity:

Air Force - Ml

Project No. MISC-OU

Review Activities:

Air Force - 10, 11, 13, 18, 19
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APF’ENDIXA

TASK STATEMENTS

10● This non-mandatory appendix provides specific tasks h’hichmay be
selectad to fit program needs. The scope and depth of the specific ~asks
chosen for application shall be consistent with the needs of the program.
Following their adjustment to specific program needs and subsequent con-
tract negotiations, the following tasks may become specific contractual
requirementse

10.1 Technical I-YogramPlanning and Control.

1o.1.1 Development,of Contract Uork Breakdown Structure (C!W3S)and Specifi-
cation Tree. The contractor’s engineering activity shall develop the
technical elements of the Contract Work Breakdown Structure. He shall also
prepaw a specification tree that.relates to his CifBS(MIL-STD-881).

10.1.2 Program Risk Ana@is. The program definition and redefinition
. effort shall include a continuing analysis of the risks associated with the

related cost, schedule, and tech.ticalparameters. This analysis shall
identify critical areas anl shall further investigate methods for system
or hardware proofing, prototyping, testing, and backup development. The
program rtik analysis shall also identify test requirements, technical
perfornmnce measurement parameters, and critical milestones.

10.1.3 System Test Plannixlg. The objectives, scc~pe,and type of system
testing shall be producth of the engineering effort whereh all engineering
specialties are integrated to defti.ean effective and economical total
system test program. Whenever practicable, tests for different objectives
shall be combined. Test data that is useful forTPN analysis shall be
identified ti integrated with program planning functions for maximum
utility in updating and verifying the technical parameters being tracked.
Verification of the acceptability and compatibilit~ of human performance
requirements, personnel selection, training, and man-machine interfaces of
system procedural data shall also be integrated into the system test
program.

K1.1.f+ Decision and Control Process. Technical, budgetary, and scheduling
problems shall be diagnosed as early as possible to determine their impact.
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Problemsand solutionalternativesshall be studied to derive the overall
@act upon the technicalprogram to insurethat the alternativesare
assessedwith regard to considerationof side effects that may be induced
by the solution. Problem sc)l-ationsinvoltingchanges to the curlt,ract
requirementsor confi~ation baselinesshall be processedin accordance
with the change cor,trolproceduresof the contract.

10.1.5 Technical PerformanceMeasurement(TPM). A TFN effort tailored
to meet specificprogram needs shall be planned and executed.

10.1.5.1 Pammeters. The technicalperformanceparameter~selectedfor
trackingshall be key indicatorsof program success. TPM parameter
inter-relationshipsshall be depicted throughconstmction of tiered
dependencytrees similarto the specificationtree. Zach parameterthus
identifiedshall be correbted with a specificC!dBSelement. Parameters
to be reported shall be selectedfrom the total parameterstrackedand
shall be identifiedin the SWP.

10.1.5.2 Plannin .
+

The followingdata, as appropriate,shall be established
during the p anmng stage of this task fo? each parameterto be tracked:

(a) Specificationrequirement.

{b) Tim-phased planned nlue profilewith 8 toleranceband.
The @ennad value profiie shall representthe expected grouthof the
parameterbeing tracked. The boundariesof the toleranceband shall
represen~bhe inaccuraciesof esti.maLionat the time fifthe estimation,
and shall also hiicate the region Wiillinwhich it is expectedthat the
sycification requi~ementwill be achien?tiwit!~inallocatedbudSet and
schedule.

(c) F’rogremevents Significantlyrelaiedto Lhe achievement
of the plannecivalue profile.

(d) Conditionsof measwemen’.(type of test, simulation,
a-alysis,etc.).

10.1.5.3Implementationof TPM. As the design and developmentactitity
nrosrresses.the “achievementto date” “’.nall be tracl:edcontinuallyfor

.-

.=
each of the selectedtechnicalperformanceparameters. In case the
“achievementto date” value falls outsidethe toleranceband, a new profile
or “currentestimate”shall be derelopedimmediately. Tne “currentesthte”
shall be determinedfrom the “achievementto date” and the remsining

,-7
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schedule and budget. The variation shall be determined by comparing the
“achievement to date” against the correspondingvalue on the planned
value profile. An analysis shall be accomplished on the variation to
determine the causes and to assess the impact on higher level parameters,
on interface requirements, and on system cost effectiveness. For technical
performance deficiencies, alternate recovery plans shall be developed with
cost, schedule, and technical performance implications fully explored.
For performance * excess of requirements, opportunities for reallocation
of requirements and resources shall be assessed.

1o.1.5.4 Relat”- TPM to Cost and Schedule Perfommnce Measurement. The
contractor shall indicate how he proposes to relate TPM to cost and schedule
perfomsnce measurement. Cost, schedule, and technical performance measure-
merit.shall be made against ccxmnonelements of the contract work breakdown
structure.

10.1.6 Technical Reviews. Technical reviews shall be conducted in
accordance with MIL-STD4 521(USAF) to assess the degree of completion of
technical efforts related to major milestones before proceeding with
further technical effort. Tileschedule and plan for conduct of technical
reviews shall be included in the contractor’s System &@neering Management

Plan. The reviews shall be a ,jointeffort by contractor and Covemment
representatives. The contractor sha~ be chairman of the requirements and
desi~ reviews and 3hall assure that decision~ made a~ a result of the
desi~ review are implemental. Specific reviews shall be identified in

the ~tem 13@neering Management Plan. The following tec!mical reviews
are normally required:

I&l. 6.1 System Requirements ll=b=( S). ‘heat reti-ws shu be cond~cted
to ascertain progress in defining system technical requirements and
implementing other engineering management actitity. The number of such
reviews will be determined by the procuring activity.

M.1.6.2 Swtem x&i gn Rtiew. This review shall be conducted to evaluate
the optimization, correlation, completeness.and t!lcri~ks associated with
the allocated technical rcqui~emeni~~.Alz.JiYAClUde.5i~ 3 sumna~ revie4J
of the system engineering process which produced :he allocakd teChdCEil
requirements and of the engineerin~ planning for k% next phase of effort.
This retiew will be conducLed when ihe system ciefi.nitioneffort nas’pro-
ceeded to the point where ~ystem characteristic:are defined and the
allocated confib~ration identification“hasbeen established. This review
wili be in stificient detiil to ti3W-e a t@c.ki:aJ ‘Lticrstititig-ng all
participants on (1.)Llm updated or compleied system or s@9rn segment
specification, (2) t!?ec~}tn!>l-::etconfiguration item (CI) development and
critical iLcF speciti~Lbon38 =ld {3) ~th?r systea defi.n~tioraeff~rt~~
productions, and y~~l.;.
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1.o.1.6.3PreliminaryDesign Review. This retiew shall be conductedfor
each CI or aggregateof CIS to (1) evaluatethe progress,technica2
adequacy,and risk resolution(on z technical,cast, and schedulebasis)
of the selecteddesign approach,(2) determineits compatibilitywith
performanceand engineeringspecialtyrequirementsof the CI development
specification,and (3) establishthe existenceanticompatibilityof the
phgsical and functionalinterfacesamong t.heCI and other items of equip-
ment, facilities,computerprograms,and personnel.

K).1.6.L CriticalDssim Hew. This rexiew shall be conductedfor each
CI when detail design ia essentiallycomplete. The purpose of this review
will be to (1) dete-e that the detaildesigp of the CI under review
sat~fies the performancead engineeringspecialtyrequirementsof the CI
developmentspecifications,(2) establish the detail design compatibility
among the CI ad other items of equipment,facilities,computerprogr~
and personnel, (3) assess producibilityand CI risk areas (on a technical,
cost, and schedulebasis),and (4) retievthe prdimixwy product specfiica-
tions.

%1.7 Subcontractor/VendorReviews. T!~econtractorshall assurethat
equipmentdevelopedby his subcontractorsis reviewedin accordancewith
tie *rements-of this stendaml. These retiewsmay be accomplishedby
the contractoror his subcontractors,as des~red. The contractorshall
assurethat actions mquimd as a meeultof these desi~ reviews are
acc~lMhecl. GovePnt participationin subront~actor/vsrxlorrwbws
shall be as specifiedby the procuringacbitity.

I.O.1.E Wark Authorization. Organizationalelemenisrespm::iblcfor the
technicaloro~am effort shall be identifiedanb linesof comuni catiori
defined fo~ c%rol of resourcesand accom lis!mwntof specificelementc
of the C%B.S. [Detailedwork authorization cr wcrk orders) shall be co!a-
patibiewith the cost/schedulecontrol system and shall include technical
measuresof task accomplishment. These technicalmasurcc shalJ be
compatiblewith the contractorTechnicalPerformanceMeasurement(TP14)
prccess. Lrk authorjzat.ionchangesmay be only those PermAtt,edwithin the
generalzccpe of the co,atractas set forth t:her?in.The ccx-kractorshall
inform the cagnizarkContractAdrnhisLraticmSzm’’ccs(CAS) of work
authnrizati.onchangesmade.

1o.1.9 j)o~~wtion Control. Controlof in-!musedrawings,andyzis
reports,raw test data, work orders,and other technicaldata shall be

—.

traceable,responsiveto changesof requirements,and comis%ent with the
configurationmanagementchange controlrequirementsof the contract(MIL-
nD@O) . These data shall be identifiedfor controlpurposesin a manner
similarto engineeringdrawtigs.
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I-O.2 System Engineertig Rrocess.

10.2.1 Mission Requirements Analysis. Impacts of the stated system
operational characteristics, missicn objectives, threat, environmental
factors, minimum acceptable”system functional requirements, technical
performance, and system figure(s) of merit as stipulated, proposed,
or directed for change shall be analyzed during the corduct of the
contract. These impacts shall be =~amined continually for validity,
consistency, desirability, EM attainabilitywith respect to current
technolo~, physical resources, human performance capabilities, life
cycle costs, or other constraints. The output Gf this analysis will
either - the existing requirements or develop new requirements
which are more appropriate for the mission.

10.2.2 Fiumtional Analysis. System functions and subfunctions shall be
progressively identified and analyzed as the basis for identif~g
‘Qt&natives- for meeting system performance and design requirements.
System functions as used above include the mission, test, production,
deployment, and support functions. All contractuallyspecified modes of
operational usage and support shall be considered in the analysis. system
functions and sub-functions shall be developed in an iterative process-
based on the results of the mission analysis, tne derived system performance
requirements, and tnc synthesis of lower-level system elements. Performance
raquirea nts shall be established for each function and sub-function
identified. ‘WhenLime is critical t.}a perfcnmmce requirement, a time
line analysis shall be made.

1.O.2.3 Allocation. Zach function and mb-funct-ion s:tallbe allocated a
set of’performance and design requiremer.tc.T!u::erequirements shall be
derived concurrently with the development of fxrx%i:ms, ti.m-line
analyses, synthesis of ~stem design, and evaluat:x performed through
trade-off studies and systent/costeffectivenessan&sis. Time requirements
which are prerequisites for a function or set of iun:tions affecting mission
success, safety, and availability shaLl be cierivsd. The derived rec@.re-
ments shall be stated in sufficient Idstailf~r allocation to hardware,
computer programs, prcceciuraldata, facilities, and personnel. When
necessary, special ski~is or peculia:’requirementswiil be identified.
Allocated requirements shall be ~1”3cea51etircugh ths analy~is by which
they were deriv~ tc, the ~yste?l ~~~re~ent they are designed tO fUlfl~.. . ...

.
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10.2.4 Synthesis. Sufficientpreliminery design shall be accomplished
to confirm and assure completenessof the performanceand design require-
ments allocated for detail design. The performance,configuration,and
arrangementof a chosen sydxxn and its elementsand the techniquefor their
test, support,and operation shallbe portrayedin a suitableform such as
a set of schematicdiagrams, physicaland mathematicalmodels, computer
simuhtions, layouts,detailed drawings,and shilar engineeringgmphics.
These portrayals shall illustrateintra-and inter-systemd item fier-
faces, permit traceab~ty between the elementsat various levels of system
de~, ami_@mcide means for completeand comprehensivechange control.
This portrayal shall be the basic sourceof data for developing,updating,
ad completing(a) the system, configurationitem, and criticalitem
specifications;(b) interface controldocumentation;(c) consolidated
facility “rquWWmts; (d) contentof proceduralhaxxlbooks, phcamia, -
similarfonaa of instructionaldata; (e) task loadingof personnel;
(f) operationalcomputerprograms; (g) specificationtrees; and (h) dependent
elementsof WOW breakdown stmctures.

10.2.5 Lo@stic Fh@neering. The contractorshall perfom logistic
en@eering as a part of the mainstreamengineeringeffort to developand
achieve a supportableand cost-effective~otem. This effort will result
in establishingthe optimal logisticrequirementsfor the deploymentand
Operationalphases of the prop.

1o.2,5.1LWistic support Analyseo. Tl>ecdnt~actor~~11 ~ondUet~@tic
supp+% ma lymes leadingto the definitioncf supportn>eds (e. g.,

rmaint ~ce equipment,personnel,spares,repair-parts, technicaiorders,
IIWiUas, transportationand handling,etc.). These analysesshalleddress
all levels of operationsand maintenanceand shall result in requirements
for support.

M.2.S.1.1 MaintenanceEn@n eering AmlYsis. The contractorshelJ coduct
a MaintenanceEngineeringAnalysis(~N which facilitates(a) systematic
and conpletedevelopmentof maintenancerequirements;(b) sortingaxxi
combir,inglogisticsdata; (c) dete~ination of the quantityof maintenance
equipment,persomel, and spares; (d) inputsto system effectivenessand
life cycle cost analysesin terns of requiredfactors;and (e) identifica-
tion of system calibrationand meawrir,gst.anhrdrequirements.

.

10.2.5.1.:)Repair Level Analysis. The contractorshall conducta repair
level analysis in accordancewith AFLCkl/AFSCM~. The cxiteriafor
conduck.of this analysis shall bc ,:inl~i:jt.entwith the systemmaintenance
concu~t.
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M).2.5.1.3 Lo@3tic SupPOrt Modeling. The contractorshall evaluate
the impact of support alternativesupon systemrequipmentlife cycle cost,
availability,eqtipmentand manpower-loading,“&d stockingof parts shall
be predictedand evaluatedusing modelingtechniqueswhen appropriate
to the program. The logistic mcdel(s) shall be compatiblewith and shalJ
not duplicateother system engineering models. Specificmodels and
manual proceduresmay be identifiedor providedby the proc~g activity.

Io.2.6life C&cle Coat Analysis. The contractorshall perform and
periodicallyupdate life cycle cost analysesto includethe cost of
acquisitionand ownership. This effort till result in an identification
of the economic consequencesof equipmentdesi~ alternatiwx%

3fl.2.7Opttizetion. Optimizationshall take into considerationthe
associatedricks, technicalperformance,schedule,and life qde costs.

10.2.7.1 Trade-off Studies. Desirableand practicaltrad~ffs among
stated operationalneeds, en@neering design,pngram scheduled budget,
producibility,supportability,and life cycle costs,as appropriate,shall
be continuallyidentifiedand assessed. Trad_ff studiesSW be
accomplishedat the various levels of functionalor systemdetail or as
specificallydesignatedto supportthe decisicmnewk of the system
engineeringprocess. Trade-offstudies,resultsand supportingrationale
shallbe documentedin a form consistentwith the impact of the study upon
programand technical requkements.

lQe2.7.2 System/CostEffectivenessAnalysis. A continuingsystem/cost
effectivenessanalysis shallbe conductedto insure Lhat engineetig
decisions,resulti& from the review of alte=tives. am ~de oti after .
consideringtheir impact on system effectivenessand cost of acquisition
and ownership. The contractors-hallidentifyalternativeswhich would
providesignificantlydiffrent systemeffectivenessor costs than those
based upon contract requirements.

1.O.2.7.3EffectivenessAnalysis hdeling. System effectivenessnmdel(s)
shallbe used when khey contributeLo the decisionprocess. The tiel(s)
shall allow the imput parametersLo be varied individuallyso that their
relativeeffect on total system performanceand life cycle cost can be
determined. Parametersin the effectivenessmodel(s)shall correlateto
parametersexpressed in the performance c!]aracteristicsallocatedto system
functions. The model(s)and data file shall be maintii~ed,updated,and
mdifid as required.

.
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K).2.8 Production13n@neering Analysis. Productionengineedng analysis
sha~ be an integralpart of the system engineeringprocess. It includes
producibilityanalyses,productionengineeringinputs to system effective
ness, trad~ff studies,and We ~cle cost analyses and the consideration
of the materials,tools, test equipment.,facilities,personnel,
- proceduralwhich support manufacturingin RIZkk3ad production.
Criticalor specialproducibilityrequirementsshall be identfiiedas
early as possibleand shall be an input to the program risk analysis.
Where criticalor special productionanginee~g re@remmts provide a
constrainton the des~, these requiranentsshall be includedin
applicablespectiicat~. * lead time itxaus,mate-l limitations,
transitionfrom developmentto production,specialprocesses,arsimanu-
fact~g constraintsshall also be consideredand documanteddurthg the
Systae engineeringPIQcsss. The contractorsha12 idemt~ - take
necessa~ steps to reduce hi~tidc manufacttig areas as early as possible.

X).2.9 Generationof Sped! ications. The system engineeringprocess
shall generate-* and itam Configuratiunspecificationsfor program
peculiaritems in accordancewith MIL-STW+$O and ~~%1. The
spectiicationeffort shall be compatiblewith the configurationmanagement
m@mmeuts of the pIKI@zun.

16
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