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1. Thishandtookwas preparedby the MarineCorpsto be usedforallMarine
Corpsmaterielsystemprocurements.Thispublicationisnot intendedto
supersedeany prrcuranentsolicitationrequirements.It is intendedto be
used by tothGovernmentand industryanal~ts in developinglifecyclecost
estimatesfor MarineCorpsprocurements.

2. This publicationwas approvedon 3 February 1984 for printingand
inclusionin the militarystandardizationhandtockseries.

3. Thishandbookdescribesthe elementsto be consideredin determiningthe
lifecyclecostof a materielsystem. Thesecostelementsand costfactors
formthe inputandoutputstructureof theLifeCycleCostModelforDefense
MaterielSystems. lb handtookis meant to be a workbookfor determining
life cyclecosts. Normally,a subsetof the cost structurecontainedin
thishandbookand the Modelwill be prescribedforany givenprocurement.
The emphasisis on whatcostsshouldbe consideredin developinglifecycle
cost estimates.for controllingand reducingtotalcosts. The handbookand
the Modelare specificallydesignedto give the analystand the program
managercompletecontroloverthe subsetof the Mcdel’scostelementswhich
is‘Zipplicableto the systembeingcostedand to selectthe most appropriate
costestimatingmethodologyfor eachcostelement.

4. Beneficialcomments(recommendations,additions,deletions)and any wr-
tinentdatawhichmay be use in improvtigthishandbockshouldbe addreseed
to:

Cammndant of theMarineCorps
CodeIMA-1
Washington,LX 20380

by using the self-addressedStandardizationMxnnent ImprovementProFoaal
(DDForm1426)appearingat the end of thishandbookor by letter.
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NJF.WARD

1. The MarineCorpsLifeQcle CostModelfor DefenseMaterielsystemsis
thefifthin a seriesof engineeringcostmodelsdevelopedin responseto a
MarineCorps requirementfor a lifecyclecostmodelwhichcan be used in
jointSewice acquisitionprogramsto insurethateach Service’slifecycle
costsbe considered.The currentmodeldescribedby thisbandtockreflects
continuingparticipationby analystsfrom all Servicesand industryto
developa modelwhichis equallyappropriateandconvenientforallanalysts
anddecisionmakerswho mustpre~re or use lifecyclecostestimates.

2. The Model’sbasiccostelementstructureis derivedfrom MIL-STD-881,
C6D CostAnalysisImprovementGroup(CAIG)O&S CostDevelopmentGuides,the
Army 11 series pamphlets on life cycle cost, and the Tri-Tac Cost
EffectivenessProgramPlan. !lhemodel addressesall sevenmajor typesof
Defensematerielsystems: surfacevehicle,electronic,aircraft,ship,
missile,ordnanceand space.

3. The reportstructuresatisfiesthe requirementsof DODI 5000.2,Major
SystemsAcquisitionsProcedures,theEOD CAIG,Departmentof the Army 11
seriesPamphletsand the FiscalDirectorof the Marine Corps. The cost
repxts, with supportingdcxxmatation,are appropriatefor presentationto
all Services’system acquisitionreviewcouncilsand the DefenseSystem
AcquisitionReviewCouncil(DSARC).

4. The model and thishandbookare specificallydesignedto letthe cost
analysiscommunityconcentrateon the problemof developingcost estimates
and determiningthe econcmicimpactof the many engineeringand management
decisionswhichmustbe made duringsystemacquisitionby freeingthem from
the problemof developingnew cost elementstructuresand modelsfor each
program.

5. The Model is availableto all usersthrougha commercialtime sharing
arrangementto eliminateconversionproblems,minimizesoftwaremaintenance
costs,maintainconfigurationcontrolof the Modeland itsGovernmentcost
factorsand to facilitatethe sharing of data between Government and
industryby electronictransferof databasesbetweenusers.

iii
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1. SCDPE

l.1 GslsLdl. This handbookprovidesinformationon the cost elementsand
structureof the MarineCorpsLifeCycleCost Model forDefenseMateriel
systems. It makesno attemptto prescribehow the analystshouldgo about
determiningthe variouscostsand costfactorswhich make up individual
estimates. A major objectiveof thishandbookis to help Governmentand
industryanalystsprovidedecisionmakers at all levelswith sufficient
economicinformationto determine,withinthe boundsset,by affordability,
both the most cost-effectiveconfigurationfor individualmaterielsystems
and the most cost-effectivemix of existingandproposedmaterielsystems.

1.2 The developmentand presentationof comparablecosts
for all propoed systemsis vitalif informedacquisitiondecisionsare to
be made by the Services,DoD and Congress. As a minimum, comparability
depnds upm comparablecost structures.This handtorkprovidescomparable
coststructuresandmethcxisfor allmajort~s of materielsystems.

1.3 ~ . The preparationof lifecyclecost estimatesis
a complex process. Analysts assigned to a number of different
organizationsin both Governmentend industrydevelopportionsof each
estimat~ Theseanalystsoftenwork independentlyand, in many instances,
witboutfull appreciationof the estimateas a whole. Elementsbeyondthe
ccntrolof sny one participantin the processinfluenceother~rts of the
estimateas well as the totalestimate (e.g.,schedule,operationaluse,
manning levels, skill levels, maintenanceconcepts). No single cost
estimatingmethodology(e.g.,parametric,price,analogy)iS Universally
aPPrOPr~atefordevelopingany of the individualcostswhich make up the
total lxfe cycle cost picture. In this context,program managers are
expected to define the resources required to develop, produce and
successfullyop?ratesystemswhich,inmanycases,haveno comparableanalog
in the currentstateof eitherengineeringor organizationalart.

1.4 ~ l’bishruxhck,when usedwith the Mcdel,is designed
to be flexibleenowh to dealwith thewide rangeof analyticalrequirements
which vary over time and betweensystemsand whichde~ ~n the unpre-
dictableavailabilityof decisionrelevantdata. ‘lhislexi.hlityhas been
achievedin thefollowingways:

1.4.1.~ . The McdelSHOWS programmanagersto dividethe
cost problem into well definedand logicallyboundedparts that can be
aasitiedto appropriatelyskilledanalystsbelongingto differentorganiza-

1 titi. For e~le, designengineerscan concentrateon estimatingefforts
to complete alternativedesigns;productionengineerson producibility
resource requirements; logistics engineers on reliability and
maintainabilityobjectives;managerson such issuesas scheduleandcash
flow; proponents on operational use and manning requirements; and
logisticianson lwel of repair,training,repairabilityand suwly s~rt.
Thislets individualanalystsconcentrateon the subsetsof each lifecycle
cost data set which fall within theirarea of expertisewhile the Model
keepstrackof interdependencieswith inputsmade by otheranalysts.

1.4.2.~ ‘l’heModelend this handtookprovide
a structurefor cost analysiswhich accommodatesboth simpleand complex

I
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systemsdwelo@ in eithersimpleor complexacquisitionenvironments.AS
notedabove,the Modelallowsthe programmanagertotalfreedomto sekct
those costs which shouldbe developedin any given estimate.The Model
allowstheanalystthe samefreedomto selectanymixtureof costestimating
methodologiesappropriateto the analysis,scheduleand availabledata:
parametric,analogy,engineering,expertopinionor marketprice.!Ihereare
severalmajoradvantagesto thisapproach:

a. Indepen&ntestimatescanbe made usingthe sameset of aasumpticms,
thus allowing analysts to focus on estimating methods rather than on
structure.

b. The analystis not forcedto use datedor inappropriateparametric
cost estimatingrelationships(CER’s)or procedures.

c. Dataentryis simplifiedsinceonlydataneefiedfor the analysisis
required.Dummy datato make inappropriate(ZR’swork is neverrequired.

d. Competitivesensitivemethodologies(Governmentor industry)are
protected.

e.The most relevantcost estimatingmethodology,at the time of the
estimate,can be selectedfor variousparts of the many estimatesmade
duringthe variousphasesof the acquisitioncycle, allowingthe analystto
usea mixtureof highand low resolutionestimatingprocedures.

f. Modelmaintenancecostsare minimized.

g. The Model can be used forany typeof systemduringall phasesof
development,includingproductimprovementprograms.

h. The Modelia easyto use sincethe cost estimatingmethodologyis
selectedby the analyst,not the Mcdel.

i. The Mrx3eldoesnot requirerwalidationbeforeeachnew application
sinceparametric, if used,are selectedand validatedby the analystand
not withinthecontextof the Model.

1.4,.3.~
. .

. The decisions
which use lifecyclecostestimatesare as disparateas theyare complex.
For example,engineeringtradesgenerallyrequirea focusedlevelof detail
which is sensitiveto the variablesbeingexamined,generallyat the sub-
system or componentlevel. Programmanagementdecisionsare generally
concernedwithbroarkr,lessdetailedestimate= The Modelallowsanalysts
to selectthe amountand levelof reportingdetailwhichtestfitstheirown
decisionspace.‘Iheobjectiveis to providedecisionmakerswith necessary
and sufficientdecisionsupport data without requiringthem to search
throughmassesof *tail.

,., .
,1.4.4...:~. SincetheModeltreatsallclassesof
materielsystemsfromtaiiksto shipscomparably,theresultsof the anelysea
conductedby differentprogrammar@gers.$analsobe U* to make trade--offs
tetweencompetingmaterielsystemsat the Service,DoD and Congressional
decisionlevels. ,,

2

Downloaded from http://www.everyspec.com



MILAE%R-276-1(MC)

1.5 ~ The analysthas completecontrolOver the contents
of all data basesexceptthe fileswhich containOSD inflationratesand
man~wer cost factorssuch as pay and allowances,base owrating support,
medical,and retirementliabilitywhichare set by the individualServices.
Sachof the Model’sdata basesis discussedbrieflyin the followingpara-
graphs. Section5 of thishandtockcontainsdefinitionsand worksheetsfor
eachof the Model’sdata elements.

1.5.1 Si=@n” (RD~ ~ ~ syat- level
costelementsare tkme costsattributableto the systemas a wholeand not
to any one of thehardwareconfigurationitems. Theseincludesuchelements
as:programmanagement,systemtestand evaluation,data,facilitiesand
trainingduringMD and production.Thesecostsmay be enteredin detailor

I at summarylevels,de~ding uponthe availabilityof data. Governmentand
contractoractivitiesare“enteredseparately. Analystsmay also enter
prcent valuesin lieuof dollarvaluesforany givenactivityand the Model
will calculatethe activitycost basedon the percentvalueentered.See
5.2 and 5.3 forR&D and productionsystemcostelementwarkaheets.

1.5.2 S@em” (@_a and ~ (o & s),~. The O&S
data base is used to developsystemcostsfor maintenanceand operational
transportation,facilities(operational,maintenanceand supply),software
support (operationalsoftware and test program sets),contractsupport
requirementsand technicaldata revisions. An assumptionsdata base is
providedforfactorswhichapplyto allwork breakdownstructure(WBS)items
in the materielsystemsuchas yearsof operation,manpowerproductivity
factors,supplypipelinetimesandtransportationcostsby mode. See 5.4
and 5.5for CkiSand Assumptionworksheets.

1.5.3~ ‘IheWES database is the keyto the versatil-
ityof the Model sincethe system/commoditypeculiardatais residentin
this file. Sardwareand softwareitemsare classifiedaccording3.3using
the projectsummaryWSS in MIL-STD-881and the~ 11 seriespamphlets.The
creationof theWSS databaseis coveredin 5.7.

1.5.3.1 The hardware/softwareWPS structuredatabasemay
be created at any level of detail down to the piece parts used in the
system. Thereis no limitto thenumterof recordswhichmay be enteredin
the WBS data base. As a practicalmatter,the levelof detailin the WBS
databaseshouldbe a functionof thedecisionsoverwhich the management
anddesignteamhascontrol.Excessdetailin theWSS databasemay leadto
errors and increasesthe cost of the analysiswithout a corresponding
benefitto the programbeingcosted.

1.5.3.2 . This data baseprovidesinformationessentialto
judgingcostrealismforR&D and productioneffortsas wellas operatingand
support costs.

1.5.3.3 The Modelacceptsparametricformu-
1ss, dollarvalues,ratios,manhoursor manloadingfor laborby type (e.g.,
engineering,manufacturingand management),tooling,and material(e.g.,raw
material,purchasedprts and Governmentfurnishd equipment(GFSI) needed
to &sign, developand buildproto~, preproductionand productionhard-
ware and softwareconfigurationitems. Parametriclibrariesmay be created

3
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from thesedatatasesfor futureuse to simplifysubsequentcostestimates.

1.5.3.4~ Separatelearningratesmay be specifiedfor each
WBS item and differentlearningratesmay be usedforlaborand material.
The Model computesthe effectof learningbased on lot size,production
scheduleand productionhistory. Eithercumulative-averageor unitcost
theorymay be selectedfordifferentend itemsand subassemblies.

1.5.3.5~ and Eachitemin thehardware
andsoftwaredatabasemay be assignedeithera uniqueor commonmaintenance
profile. The Model can be used to refinemaintenanceconceptsfor end
items, secondaryreparable and discardableitems using any mix of the
maintenanceconceptsemployedby the Services. For complex systemsor
syetemsintegratedintoothersystems,the itemsbeingcostedfrequently
havea varietyof cp+rationaland maintenanceprofileswhichare a function
of thety@ commandandService.The Modelallowathe analystto separately
descriteeachof the operationaland maintenanceprofilesapplicableto each
end itemand itacomgonente.Thisallowsanalyststo conducttradestudies
which are sensitiveto the entire rangeof operationaland maintenance
profilesapplicableto the system ratherthan a pseudo profilecreated
solelyfor analyticalPurpses.

1.5.3.6SLU?@L The Modelcalculatesdemandsfor major classesof supply
based on the operational scenario: repair parts, POL, ammunition,
electricityand all othersupplyitemsapplicableto thesystem. The demand
curvecreatedby the schedulebuildsup supplysystemrequirementsas the
systemis deployedto usingunits.

1.5.4 Scheduk. The scheduledata base, covered in 5.10, is used to
determinecashflow requirementsfrom MilestoneO to disposal.This data
base is also used to buildup the operationalequipmentdensitytableto
insureaccurateprojectionsforO&M costsduring equipmentphasein and
phase-out,as wellas to scheduledepotover~ls. Productionschedulesare
enteredseparatelyforeachlot;thisallowsinflationfactorsto be a@ied
to each productionrun to insurethatchangesin scheduleand individual
Service procurementsare properlycosted when presented in then-year
(inflated)dollars.

1.5.5 ~. The inflationdata base, covered in 5.11,containe
password-protectedDoD TOA and outlaydeflatorsfor the followingbudget
categories:R&D, Production,OaM, otherProcurement,MILC2Nand Military
Personnel.Program-specificdeflatorsmay be optionallyenteredand used
for each of these categories. Analystsmay also enter Bureau of Labor
Statistics(ELS)or othernegotiateddeflatorsforequipnentfurnishedun~r
contract.The inflationdatabaseallowsthe analystto entercostsforWRS
itemsin differentYeardollars. (Thisis especiallyusefulforGFE, which
is oftenreportedin a varietyof differentyear dollars).The Modeluses
the inflationratetablesto normal~.zeall inputcoststo the systembase
year. Reportsmay be producedin constantand current(inflated)dollars
usingthisdatabasewith the scheduledatabase.

1.5.6 ~ Personnelare enteredas Tablesof Organization(T/O’s)
classifiedby Service,grade,MOS,.job.functionand number. T/O’smay be
createdfor eachphaseof the lifecycle: R&D,Production,Operatingand

4
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I

Supprt and pst-productionprcgrammanagement.Creationof the personnel
database is coveredin 5.8. The Modelcalculatesmanhourdemandfor up to
28 functionalareasand convertstheseto billetcostsusingbothDoD and
Servicebilletcost tablesfor DoD personnel(militaryand civilian)and
manufacturer’spay scales for contractorpersonnel. Personnelmay be
dedicatedto the system(i.e.,fullychargedregardlessof demand)or shared
(i.e.,onlychargedfor work demandedby the Model). MultipleServicesmay
be entered. The analystmay allocatesubsetsof the T/O to operateor
maintainspecificequipmentsubsystems.Thereis no limitto thenumberor
sizeof the T/Olswhichmay be entered.

1.5.7 ~. Both course cost and trainingtrack data bases may be
createdby tbe analyst. See 5.9for details.Costsfor the trainingtrack
may be substitutedfOK MOS trainingrmstein the ModelTs~ta basesfor.any
linesin theT/O. Costsfor selectd formalServiceschoolsare includedin
the Model’sdatabases. Analystsmay createtrainingtrackswhich are a
combinationof current Service schools,civilianschoolsand proposed
Serviceschools.Cn-the-jobtrainingisnormallynot chargedto the s~tem.

1.6 ~. The Model containspowerful editorswhich perform three
essentialfunctions:performpreliminaryqualitycontrolcheckson dataas
it is entered, allow rapid changes to existingdata for sensitivity
analysesand updatesto existingrecords,and creationof new recordsby
~Win9 ~1 or ~lected partsof existingrecords.Theseeditorsallowthe
analystto takeadvantageof the redundanciesfoundin any life cyclecost
data base (e.g.,common maintenanceprofiles)to reducethe amountof data
whichmustbe enteredthrougha terminal.

1.6.1 ~ new svst~ . The editorsalsomake it a relativelyeasy
task to createa new system by copyingselectedparts of existingdata
bases, assembling these parts into a new data base and then making
aPPKOPriateKeViSIOnSto reflectthosefactorswhichdistinguishthenew
systemfromtheexistingsystem.

l.1 ~ The Modelis sensitiveto equipmentdesign,manufacturing
metbcds,reliabilityand maintainability,o~rationaluse,maintenancepro-
file,manpowerrequirementsand schedule.‘IheModelcan be usedto predict
bothcostelementand lifecyclecostimplicationsof changesin:

a.
b.
c.
d.
e.
f.
9.
h.
i.
j.
k.

Manufacturingtechnology
Design(hardware/software)
Operationaluse
Maintenanceconcept
Manpowerrequirements
Trainingrequirements
schedule(R&D,production,deployment)
FCh@dget requirements
Inflation
Risk
Productionquantitiesand rates

I

1.8 ~ All usersare assignedpassword-protectedusernumters.AU
user-createdfilesmay be password-protectedby the user. Sxceptby spxial
permission,filesmay onlybe accessedby usingthe same usernumtxsrwhich

5
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was used to createthe file. No user has accessto anotheruser’sfiles
exceptby special~rmissionof the owninguserforpurposesof transferring
data electronically.All filesare backedup to tape daily,weekly and
monthly.Datafilesare storedin binarycodeso thattheycannotte listed
exceptby the Mcdel.

1.9 Ccxnplexsystanacan he enteredin 8 to 12 hours. The
Model is interactiveand thenormalcomputetime is 7 to 20 seconds. The
Mcdel may be run in eitherinteractiveor batchmodes. Batchprocessing
reducesthecastsforsystemresourcesby approximately50 ~rcent.

lJO ~. Personnelcosts,trairringrestsand D@
deflators are availableto all users in data bases maintained with
Governmentdata. Inflationindicesare updatedeverysix monthsand the
prsonnel databasesare updatedannually.

1.11 ~ . The Mcdelis writtenin EW1’FWN.The same
copyof thecompiledModelis *ared by allusers. M usercanmakechanges
to the Model itself. User reportederrorsare investigatedandcorrected
uponverification.Usersare advisedby electronicmail throughtheiruser
numbersof all changeswhichcouldimpacton theirresults.Changepges to
referencedocumentationare forwardedto all users. Majorrwisionsto the

I Mcdelare releasedas new versionsafterextensivetestingandverification.

1.12 In@ia The followingis a summaryof the inputclasseswhichcan be
usedwith the Mcdel. The usercan electto use anyor all of theseinputs,
but generallyonlya suteetof eachis requiredforan acquisitionprogram.

a. ND activitycosts,scheduleand spendingrates
b. Productionactivitycosts,scheduleand +ending rates
c. WSS itemR&D,production,operatingandmaintenancecostsand

descriptionsto any levelof indenture
d. Operationaldeploymentschadules
e. up to 25 tablesof organisation/equipmentof unlimitedsize
f. Distributionof maintenanceworkloadfromoperatorto depotfor

eachequipmentdownto thepiecepartlevel
9. Manpwer requirements(grade,MOS,Service,numters)

(1) R&0 and productionactivities
(2) Operators/crew
(3) Indirectcommand~rsonnel
(4) Organisationalmaintenance
(5) Intermediat@SUmaintenance(includingmntact teams)
(6) (W maintenance(includingcontactteams)
(7) Softwaremaintenance(maintenanceandoperational

software)

h. Manufacturer’smanpowercoststructure(optional)
i. l’ranqortation(operations,maintenance)
j. Inflation(000,Servicespscific,and Sureauof *r

Statistics(=) commcditydeflators)

6
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k. Facilities

(1) R&D,Industrial,Test
(2) Operational
(3) Maintenance
(4) Software
(5) supply

1. Freetextcommentsforeachlifecyclephase(optional)

1.13 ~ ‘lIreanalystcan selectanyor all of the followingreports:

a.
b.

c.

d.
e.
f.
~.
h.
i.
j.

k.

1.
m.
n.
o.
P.
q.
r.
s.
t.
u.
v.
w.
x.

z.

Eudgetreportsby appropriation,lifecycle@see andyear
w coats(bardkareand software)

(1) Government
(2) Contractor

Productioncosts(hardware/software)

(1) Govermnent(recurringandnonrecurring)
(2) @ntrsctor (recurringandnonrec,wring)

Unitproductioncosts
*rations aridmaintenancecosts I

?lsterislconsumptioncosts
Fmergyconsumptioncosts
*rater/crav costs
Cperatiomltransportationcosts
softwaremaintenancecosts(matitence & diaqosticeoftwareand
operationalsoftware)
Equipnerrtmatitenancecosts

(1) Facilities 1
(2) Speres

4(3) RePir Wrts andmaterialty le 1 of n-aintenance& WES class
(4) Personnel
(5) Transportation

1

Supply~rsomel and facilitycosts
Personnelsu~rt costs
Lifecyclescostby @se by year
Cmparisonof inflatedva constantda larsby phase& year
Numberof annualfailuresforeach item
Numberof mairtxnancemanhoursby le ,1 foreachWSS itm
Excessesand shortfsllsfortheproj

Hm’temce “0Materialconsumptionby classof su
Reportof costelementswhichdifferIbetweenany two runs
Analystcreatadfootnoteeforeachreport
GFE datahseeto includecostandmaintenanceconcept
Missionprofiledatataaeforallmajortypeforceunits
Comparisonsbetweenanytwo UK or ICC reportsincludingthe
computsddifferencesbetweenthe reportsforeachcostelement
Depotoverhaul

7
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2. REFERENCEDmCuMm?rs

2.1 JSS.W.Sof documgn@. The followingda.xmentsof the issuein effecton
date of invitationfor bids or requestfor proposalform a part of this
handbookto the extentspscifiedhereinor in the invitationforbids.

MILITARY

~IL-SID-756 -
MIL-S’ID-785-

MIL-SID-881 -
MIL-.S’ID-126O-
MIL-Sm-1388 -
MIL-S’ID-1390-

ReliabilityModeling& Prediction
ReliabilityProgramforS@tems and Equiprent
Dsvelo~entand Production
WorkBreakdrwnStructureforDefenseNsterialItems
UniformCostAccountingand Reportingsystem(UCARS)
LogisticSupprt Analysis
Levelof Repair

2.2 The followingdocuments form a part of this
handbookto theextentspecifiedherein. Unlessotherwise indicated,the
issuein effecton dateof invitationforbidsor requestforproposalshall
apply.

ClfBCircularA-94

CNB CircularA-109
D3DDirective4105.62

D3DDirective4245.3
D3D Directive5000.1
~ Dir-tive5000.3
D3D Directive5000.4
D3DDirective5000.26

KIDDirective5000.37

D3DDirective5000.39

D3D Instruction5000.2
l13DInstruction5000.33
EOD Instruction7000.2

D3D Instruction7000.3
120DInstruction7000.10

~ Instruction7000.11
D3D Instruction7041.3
IX3D5000.19-L(VULII)

LX3D711O-1M
SECNAVINS1’4000.31
sECNAvIm 5000.1

DiscountSatesto be Usedon !ivaluating
Time-distributedCostsandBenefits
MajorSystemAcquisitions
Selectionof ContractualSourcesforMajor
DefenseSystems
Designto Cost
MajorSystenI+cquisitions
Testand Evaluation
0S31CostAnalysisImprovementGroup(CAIG)
DefenseSystemsAcquisitionReviewCouncil
(-)

AcquisitionandDistributionof Ccsmercial
Picducts
AcquisitionandManagementof Integrated
IogisticSupportforSystemsand Equipment
forResourceManagement
MajorSystanAcquisitionProcedures
UniformBudget/Cost‘I@rmsandDefinitions
PerformanceMeasurementof Selected
Inquisitions
SelectedAcquisitionReports(sAR)
ContractCostPerfomce, FundsStatus

andCost/ScheduleStatusRepxts
ContractorCostDataR+orting (CCDR)
EconanicAnalysisand ProgramEvaluation
AcquisitionManagementsystems& Data
k?equirenentsControlList.
Departmentof DefenseSudgetGuidanceManual
Life~cle Costing
~stem Acquisitionin theCqartmentof
theNavy
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SECNAVIFBT7000.14

OPWAVIliST3%0.10
OPI’.L4VII4ST4720.9

0F?WJ71NST5000.42
WAVMC-2644

MCO P5OOO.1O
Mco P7000.14
NAVMATIIST4000.20
NAVWATINST4105.3

tJAVWATIWfl4200.49

WAVMATINS?r4720.1

WAWIN5T! 5000.23

NAVWATIIST5420.172

TICH+M-032-81-V3

MJJ.AIOBK-259
EOD
IX3DLCC-1
LK)DKC-2

m ICC-3

m PAM11-2

m PAW 11-3

DA PAM11-4

CA PAM11-5

AFFcs
AFR 173-13

EconanicAnalysisand ProgramEvaluation
forNavyResourceManagement
Testand Evaluation
Approvalof Systemsand Equipmentsfor
ServiceUse
Wes$mnsystemsSelectionand Planning
IntegratedLcgisticSuppxt Implementation
GuideforDaD System andFquipm?nts
SystemsPquisitionManagement
MarineCorpsCostFactorsManual
IntegratedLogisticS.pportPlanningPolicy
InteqratdLogisticSupport(IL?,)Review
andAppraisal
Selectionof ContractualSourcesforMajor
DefenseSystems
ApprovalforServiceUse Of *tens,
l?qui~ts, Conventionalwea~ns and
ExpendableOrdnance
DefenseSystemsAcquisitionReviewCouncil
(MARC)

Establishmentof theEefartmntof the
WsvySyst=neAcquisitionSeviewCouncil
(DNSARC!)

I

~
1

1

I

9

._- —.—._,
CostEffectivenessProgramPlanforJoint
TacticalCamnunications
LifeCycle@st in WavyAcquisitions
DconanicAnalysisHandbook
LifeCycleCostingProcurementGuide
CasetookLifeCycleCostingin Eqoipnent
Procurement
LifeQcle CostingGuideforSystem
Acquisitions
Research& Development@st GuideforArmy
MaterielSystems
InvestmentCostGuideforArmy!.bteriel
systEnLs
@rations & SupportCostGuideforArmy
Materielsystems
StandardsforPresentation& Documentalion
of LifeCycleCostEstimatesforArmy
Materielsystem
ArmyForcePlanningCostSandtook
USAFCostand PlanningFactors

(copiesof specifications,standards,drawings,and publicationsrequired
by contractorsin comectionwith s~ific procurementfunctionsshouldbe
obtainedfrom the procuringactivityor as directedby the contracting
officer.)

Downloaded from http://www.everyspec.com



MIL-HDBI-276-1(MC)

3. DEFINITIONS

3.1 GKSEFIL Theseeconomicand acquisitionmanagementrelatedtermsare
definedin the contextof system and equipmentacquisitions.They are
intendedto be adequatefor thedevelopmentof lifecyclecostestimatesfor
most acquisitionprograms. Additionalclarification,if needed,may be
fti in thedccumentslistedin section2 of thishandtook.Whilemany of
the documentslistedin section2 of this handbookare not specifically
referencedherein,the list is providedto assist program managers in
Governmentand industryin developinga libraryof documentswhichmay have
impactupontheirprogramsand whichprwide the rationalefor developing
variousas~cts of eachlifecyclecostestimate.

3.2 I!@i5.A WBS is a productorientedfamilytree composedof hardware,
services,and datawhichresultfromtheidentificationof acquisitiontasks
duringthe developmentand productionof a systemor .equipnent,and which
completelydescribestheprogramor project.A wE?Sdisplaysanddefinesthe
prcductto be developedor prrducedand relateselementsof work to be done
to eachotherand to theendproduct.

3.2.1 WBS The PWBS is the completeWBS for the
programor projectcoveringthe acquisition@aSe. It usuallycontainsone
or morecontractworkbreakcbwnstructuresas subsets.

3.2.2Qnbact WES UXBSL The G4BS is the completeWE-Scoveringa parti-
cularcontractorbaaedon thecontractworkstatsment.

3.2-3aIIWXMS A summatywP5 consistsof the u~r threelevelsof a
WBS prescribedby thishandbookand havinguniformelementterminology,
definition,andplacementin the family-treestructure. The upperthree
levelsof a summaryWBS havehea organizedwithinthe followingcategories
of defensematerielitems.

a. Aircraftaystena

b. Electronicssystems

c. Missilesystems

d. Ordnancesystems

e. Shipsystems

f. spacesystems

9. Surface vehiclesystems

3.2.3.1 . The threelevels specifiedin 3,2.3are
definedas follows:

I@@l_l. Level1 is theentiredefensematerielitem;forexample,the
MinutemanILZ3M.~stem,theIJIAShipSystem,or the M-109AlSelfPropelled
How’it)zer System. Level 1 is usually directly identifiedin the DoD
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programming/budgetsystemeitheras an integralprogramelementor as a
projectwithinan aggr~atadprogramelement.

kk@JL Ievel2 elementsare majorelementsof the defensemateriel
item; for example, a ship, an air vehicle, a tracked vehicle, or
a99re9ationaof .eeNicas~ (e.9.r syeteinatestand evaluation):and*ta.

~. Level3 elementsare elementssubordinateto level2 major
elements; for example, an electric plant, an airframe, the power
package/drivetrain,or typeof service,(e.g.,developmentteatand .svalua-
tion);or item of data (e.g.,technical~li~tions).

3.2,4 An aggregationof hardware/computer
programsor any of of its discreteportions,which satisfiesan end-use
functionand is designatedby the Governmentfor mnfigurationmanagement.
CI’S may vary widely in complexity,size and type, from an aircraft,
electronicor shipsystemto a testmeteror roundof ammunition. During
developmentand manufacture of the initial (prototype) production
configuration,CI’Sare thoseepecificationitemswhose functionsand per-
formanceparametersmustte defined(specified)and centrolled to achieve
the overallend-usefunctionand performance.Any item requiredfor logis-
ticsupprt and designatedfor se-rate procurementis a CI.

3.3 The followingdefinitionsare taken from MIL-SID-881
and are providedto classifysystemcompnents for the WSS database. !I%e
WBS numbersfor the WBS elementsare shown in frontof the element name
headings,e.g.,“~. “

3.3.1 Theelectronicssystemelementrefers
to the complexof equipment,data services,and facilitiesrequiredto
developand producethe capabilityof electronicssystemsas repreeentsdby
CcnmnandCenters/FireCimtrolSystems- 425L,FADAC;Communications- 490L,
TacticalRadios;SensorSystems- SOWUS;Navigation/GuidanceSystems-
ILAF!S;~ectronicWarfaref@tems NQRC-54 Jammer;S.pportsystems- 14ulti-
SyetemTeat~ipment.

3.3.1.1 The primemissionequipment
elementrefersto the equipmentsand associatedcomputerprogramsused to
accomplishthe prime missionof the defensematerielitem. Thoeesupport
equipmentsandee~icesvitalto theoperationand maintenanceof thesystem
are included. When the electronicsystem is comprisedof severalprime
missionprcducts,eachwill be listedseparatelyat level2. ‘his element
includesall effortassociatedwith thedesign,development,andproduction
of complete units (prototypeand operationallyconfiguredunits which
satisfythe requirementsof theirapplicablespecification, regardlessof
theirend use). It alsoincludessuch itemsas interconnectingcablingand
harnesses.

3.3.1.2~e~el 3). The integrationand
assemblyelementrefersto all effortrequiredfor the in-plantintegration
and assemblyof otherlevel3 elementsintoa primemissionproduct,within
a s~liers’ facilities.Thiselementincludesall materialsand prts or
othermatingequipmentsfurnishedby/toan integratingagencyor contractor.
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It ticludas,for example,vans,storageand transportationdevices;cables,
conduits,connectors;and otherdevicesassociatedwith the operational
systemto providethe completeelectronicsmissionequipment.All effort
directlyrelatedto otherleve13 elementsis excluded. It also excludes
all effortassociatedwith systemassembly,installationand checkouton
site.

3.3.1.3~. The sensorselement refersto those equipments
whichare usedto extendman% naturalsensesand equipmentwhich detects
and indicatesterrainconfiguration,the presenceof militarytargets,and
othernaturalandman-madeobjectsandactivitiesby meansof energyemitted
or reflectedby such targetsor objects. The energy may be nuclear,
electromagnetic-magnetic,includingthevisibleand invisibleportionsof
the spectrum;chemical,biological,thermalor mechanical;includingsound,
blast,and earthviolence. This elementincludes,for example,radome,
antenna, structural facilities,transmitter, receiver, information
processor,exciter,and powersup@y.

1. 3.3.1.4J.L3 . The communicationselementrefersto those
, ‘.:equipmentsusedto receiveandtransmitmessagesof datafromone ~rson or

place to another. This elementincludes,for example radome,antennae,
transmitter,receiver,terminalequipment,internalfacilitytrunking,
mcdem,cryptographicequipment,powersupply,and interfaceequipment.It
alsoincludestiternalccmmunice.tionssuchas publicaddress,intercom,and
radiousedto transmitand receivethemeseegeswithinthevehiclestructure
or complex,and leased-linesusedforccmmunicationprupses.

3.3.1.5 The automaticdata
processingequipmentelementrefersto a machineor g;oupof interconnected
machines consisting of input,storage,computing,control,and output
deviceswhich use electroniccircuitryin the main computingelementto
automaticallyperformarithmeticand otherlogicaloperationsby meansof
internallystoredor externallycontrolledprogrammed instructions.This
elementincludes:centralprocessors,largecapacitystoragedatachanneIs,
input/output,peri@eralSquipnentin operationalsupportof dataprocessing
equipmentand devicesthatare designedto conveydata from itsoriginal
stateto a data-processingmedia. These equipmentscan be mechanical,
electromechanical,electrical,or opticalin nature,and are generallyat
the terminalendsof date communicationlines. (Forexample,transmission
devices,image transmissionand receptionsystems,and data interface
equiprrmt.)

i ‘

3.3.1.6~. The computerprcgramselementrefersto
thoseprogramsand routinesconsistingof a deckof punchedcards,magnetic
or paper tapes, read-onlymemory (ROM)units (plugin type),or other
physicalmedium containinga sequenceof instructionsand data in a form
suitablefor insertionintothe computerand usedto directthecomputerto
performa desiredoperationor sequenceof operationa.‘Iheseinvolveamong
otherthings,the analysisof the problem,preparationof flowdiagrams,
prewring details,developingsubroutines,ellmtion of storagelocetions,
specificationof input and output formats,testing,and producingtbe
physical.medium(i.e.,ta~s, punchedcards)to provideo~rationalcomputer
programs.Thiselementincludes,for example,executive(compiler\source),
diagnostic,maintenance (built-in.fault isolation, dry tapes) and
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operational(object)programs. This element excludesall effort for
enteringtheprogramintothecomputer,computeropxations,and all system
testand evaluationpsrformedduringdevelopment,testand evaluation.It
also excludescomputerprogramsused for administrativepurposesor not
associatedwith operationalsystems/equipmentsand computerprogramsfor
usewith trainingor pwliar suppxt equipnent.

3.3.1.713..6D~ . The data displayselement refers to the
visualpresentationof processeddata by apciallydesignedelectronicor
electromagnetic-mechanicaldevicesthroughinterconnection(eitheron or off
line)withdigitalcomputersor compmentequipment.ThieelementincIu*s,
for example,the projectscreens,large-screenprojectors,data image
simulationdisplays,flatpaneldisplays,smallscaleindividualdisplays,
threedimensionaldisplays,and imagedatastorageand retrievalequipment.
Althoughline printersand punch cards may displaydata, they are not
usuallycategorizedas displaysbutas outputequipments.

3.3.1.83.3..7A~ . . Theauxiliaqequipnentelementrefers
to thosecommon or multi-usageequipmentsused to augmentthe functional
performanceof several level 3 elements. This element includes,for
example,power generator,powerdistribution,securitysystem,and other
equipsentathatarenothomogeneousto thedesignatedlevel3 elements.All
items that are an integralpart of specificlevel 3 elementsor to the
integrationassembly/installationand checkoutareexcluded.

3.3.1.911.8 co~ The common support-equipment
elementrefersto thoseitemsrequiradto suppxctandmaintainthesystamor
~rtions of the systemwhilenot directlyengagedin the performanceof its
mission,and whicharepresentlyin theK)D inventoryfor suppxt of other
systems.This elementincludesall effortrequiredto assureavailability
of thisequi&xnentfor su~rt of the prticularri?fensematerielitem. It
also includesthe acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof thedefensematerieliteminto*rational.
service.

3.3.1.10JJA Pec~ . ‘Ihepeculiarsugportequipment
elementrefersto ttmseitemsrequiredto supprt andmaintainthesystemor
pxtions of the systemwhilenotdirectlyengagedin theperformanceof its
mission,and whichhaveapplicationpeculiarto a givendefensemateriel
item. Thiselementincludes,forexample,vehicles,equipment,tools,etc.,
usedto service,transport,hoist,repair,overhaul,assemble,disassemble,
test, inspect,or otherwisemaintain the mission equipment. It also
includesalleffortassociatedwitbthe design,develolxment~ and Pr~uction
of peculiarsupportequipment.

3.3.1.11 ~z. This element is provided for any equipment
associatedwiththesystemwhichisnototherwiseaccountedforabove,or to
placeem@sis upn an itemwhichisof particularmanagementconcern.

3.3.2~(~ The surfacevehiclesystem
elementrefersto the c=nnplexof equipment,data services,and facilitiee
requiredto developand producea vehiclesystem with the capabilityto
navigateover the surface. This element includescargo and logistics
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vehicles,mobileworkunite,end combatvehicles.It alsoincludescombat
vehiclesservingas armor,weaponsplatforms,reconnaissancevehicles,and
amphibians.

3.3.2.1 The primary vehicle element
refersto the mobileelementof the systemembodyingmeans for performing
operationalmissions. This element includesmeans of propulsionand
structureforadaptionof missionequipmentor accommodationsfordis~aable
loads. It also includes all efforts associated with the design,
dwelopmwmt,and productionof completeunits(prototypeand operationally
configuredunits which satisfy the requirementsof their applicable
specification(s),regardleasof theirend use).

3.3.2.1:1 v. The integrationandassembly
elementrefersto all effortsof technicalendfunctionalactivitiesassoci-
atedwiththedesign,developwmt,andproductionof matingsurfaces,struc-
tures,equipments,~rts, andmaterialsrequiredto assembletheotherlevel
3 equipnentelementsintoa level2 missionequipmentas a wholeas wellas
thatportionof the surfacevehiclesystem furnishedby the integration
contractorto provideinterfacesections/materialsnecessaryto ~rmit the
integrationand assemblyof the other level 3 equipments,to providea
completesurfacevehicle. All effortdirectlyrelatedto integrationand
assemblyof otherlevel3 elementsof the primaryvehicleequipmentsis
excluded.

3.3.2..1.2~ ‘lIrehull/fra!meelementrefersto the vehicle
primarystructurewhich providesresistanceto all operationalloading
conditionsand accommodatesothersubsystems.It may consistof monolithic
castor built-uphull,or vehicleframe. It includesall structuralsub-
assembliesand appendageswhich attachdirectlyto theprimarystructure.
‘l’hiselememtincludes,for example,towingand liftingfittings,bumpers,
hatches,and grilles. It also includesprovisionto accommodateother
subsystemssuchas mountingsfor suspension,weapons,turret,truckbody,
cab,and specialequi~ent loads.

3.3.2.1.3JJ-.l.3s~ . The suspension/steeringelement
refers to the means for generatingtractiveeffort,thrust,lift, and
steeringforcesgenerallyat or in proximityto the earthjssurfaceand
adaptingthe vehicleto the irregularitiesof tbe surface. This element
includes,for example,wheels, tracks,brakes,and steeringgears for
tractionand controlfunctions,and rudderthrustdevicesandtrimvanesfor
amphibians. It also includessprings,shockabsorbers,skirts,and other
suapsnaionmemters.

3.3.2.1.4J.LL4 PO~ Thepowerpackage/drivetrain
elementrefersto themeansforgeneratingpoweranddeliveringpowerin the
~equiredquantitiesand drivingratesto the drivingmember. l’biselement
UIcludes,for example,enginemcuntedauxiliariessuch aa air ductingand
manifoldsrcontrolsand instrumentation,exhaustsystems,andcoolingmeans.
It alsoincludessuchpowertransportcomponentsas clutches,transmission,
shaftingassemblies,torqueconverter, differentials,finaldrives,and
pnrertakeoffs..It may includebrakes~: st~ring when theseare integral
to powertransmissionsratherthanin thesuqensiotisteeringeleient.
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33.2.1.5 The auxiliaryautomotive
systemselementrefersto thegroupof subsystemswhichprovideservicesto
the primary automotivesubsystems,as distinguishedfrom the special
equipmentsubsystems,and whichoutfitthechassis.Thiselementincludes,
forexample,thevehicleelectricalsystem,fireextinguishersystemand
controls;chassis-mountedaccessoriessuchas the winchand powertakeoff,
toolsand aquipnent;andon-vehiclematerials.Whennot otherwiseprovided
for,it inclurkscrewacmmmodationa.

3.3.2.1.6~. The turretassemblyelementrefersto
the structureand equipmentinstallationsrequiredto providethe fighting-
compartmentelementof combatantvehicles. This element includes,for
example,armorand radiologicalshielding,attachmentsand appendagessuch
as hatchesand cuplaa, theturretelectricalsystem,andacmmmodationsfor
personnel,weapons,andcommandand control.Tnefirecontrolstabilization
systemis excluded.

3.3.2.1.7~. The firecontrolelementrefersto that
equipnentinstalledin thevehicleswhichprovidesintelligencenecessary
for weaponsdeliverysuchaa launchingand firing. This elementinclu@s,
for example,radarsand othersensorsnecessaryfor search,rendezvousand
tracking,displays,sightsor scows, computer,computerprograms,etc.

3.3.2.1.8~ The armament element refersto the means for
combatantvehiclesto deliverfireon hostiletargetsand for logistics,and
other vehiclesto exerciseself-defense. This element includes,for
example,the main gun,launchers,and secondaryarmament. Fire control
systemsare excluded.

3.3.2.1.911.J.9 Bo.d@ab. The body/cab element refers to the major
componentto be mated toa chassisto providea completevehiclehavinga
definedmission capability. This element includesaccommodationsfor
personnel,cargoand suchsubsystemsas needto be placedin proximityto
operators.

3.3.2.1.10 0 . The special equipment element
refers to that special equipment to be mated to a chassis or a
chaasis/body/cabaseemblyto enablethe achievementof a *ific mission
capability.It includesall itemsrequiredto convertbasicvehicleconfi-
gurationstospecial-purposeconfigurations.l’biselementincludes,for
example,blades,booms,winches,etc.,to equipwreckers,recoveryvehicles,
and otherfieldwork units. It also includesthe furnishingsandequipment
forcommand,shop,medical,andothers~ial-purposevehicles.

3.3.2.1.11 ~~
. . . The

communicationsandnavigationequipmentelementrefersto themeansprovided
witbinthe systemfor implementationof commandandcontrol.Thiselement
includesradioreceiversand transmittersfor the command functionand
intercomandexternalphonesystems. It alsoincludessu@ementary commu-
nicationmeanssuchaa visualsignalingdevices.It may includenavigation
systemand datadisplayswhen theseare not integralwith the.equipmentof
crewstationsof theturretassemblyor thedriver%automotivetistrumanta-
tionor displays.
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3.3.2.1.12~. This elementrefersto effortsto develop
or procureammunitionfor the subjectvehicle. Normally,only changesin
authorizedstccklevelsarecostedto the system

3.3.2.1.23 The common stqpxt equipment
elementrefersto thoseitemsrequirsdto su~rt andmaintainthesystemor
portionsof the systemwhilenot directlyengagedin theperformanceof its
mission,and whichare presentlyin the 133Dinvento~”for su~rt of other
systems.This elementincludesall effortrsquiredto assureavailability
of thisequipmentfor supprt of the~rticulardefensematerielitem. It
also includesthe acquisitionof additiona3quantitiesof theseequipments
if causedby the introductionof thedefensematerielitemintooperational
service.

3.3.2.1.14WJ4 Pe~ . The peculiar support
equipmentelementrefersto thoseitemsrequiredto supportandmaintainthe
system or portions of the system while not directly engaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defensemateriel item. This element includes,for example,vehicles,
equipment,tools,etc.,usedto service,transport,hoist,repair,overhaul,
assemble,disassemble,test,inspect,or otherwisemaintainthe mission
equipment. It also includesall effort associatedwith the design,
developnentrandproductionof ~uliar su~rt equipment.

3.3.2.1.15u5 Oth This element is providedfor any equipment
associatedwith the systemwhichisnototherwiseaccountedforstove,or to
placeemghasisuponen itemwhichis of ~rticularmanagementconcern.

3.3.2.2J.la2s.~ . The.secondaryvehicleelementrefersto
tkse vehiclesrequiredto supplement,e-d, or otherwisecontributeto
the capabilitiesof primaryvehiclesto providethevehiclesystemwiththe
reguiredoperationalcharacteristics. Secondary vehicles are not
necessarilyself-containedoperationalunitscapableof o~ratingoutsi~
the system. Thiselementincludes,forexample,cargoand tanktrailersof
truck-trailerand tractor-trailersystems,carriersand tankerunitsof
articulatedtrain-typesystems,endtranspxtersas tiployedin systemswhen
the primaryvehiclehas limitedreadability.It alsoticludesall efforta
associatedwith design,development,and production of complete units
(proto~ and operationallyconfiguredunitswhichsatisfytherequirements
of theirapplicablespecification(s),regardlessof theirend use). The
breakdwn structureand definitionsfore@cbndaryvehicleswill be the same
as specifiedfor primaryvehicles.

3.3.3~ tie ordnancesystemelementrefersto
thecomplexof equipment,dataservices,and facilitiesrequiredto develop
and produce the capabilityfor applyingmunitions (includingatomic,
biological,chemical,psychological,and pyrotechnic)to a target. This
element includesthe munitionsand the means of launchingor firingthe
munitions,suches MS 48 torpedosystem,SNAKEYEBOM8,8-inchHowitzer,and
caliber.223ammunition.

3.3.3.1lL1.Ll@*e ~ Thecompleteroundel.eswmtrefers
to all the componentsmakingup the ammunitionnecessaryfor firingone
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shot, such as mines, bombs, rockets,torpedoes,rifle and artillery
ammunition. This element includes,for example,structuralelements,
warheador payload,fuze,safety/armingdevices,guidanceequipment,and
propulsion~ipnent or propellant.Forartilleryammunition,thecomplete
roundconsistsof theprojectile(includingstructure,warhead,fuze,and
safety/armingdevices),and the propellingcharge. It also includesall
effortsassociatedwith thedesign,developmmt,andproductionof complete
units (prototypeand operationallyconfiguredunits which satisfythe
r@remSntS Of theirapplicablespecifications(s),regardlessof theirend
use).

3.3.3.1.1 The integrationand
assemblyelementrefersto all effortsrequiredfor the in-plantintegration
and assemblyof otherlevel3 elementsintoa primemissionprcductwithina
contractor’sfacilities.This elementinclubs all materialsand ~rts or
othermatingeguipmentfurnishedby/toan integratingagencyor wntractor.
Thiselementincludesmatingprojectionto cases,installationof fuzes,
armingdevices,and primers. All effortdirectlyrelatedto otherlevel3
completeroundequipmentis excluded.

3.3.3.1.2 Thepropellantipropulsionelement
refers to chemical or mechanical devices which provide the force to
transportthe warhead from the launch positionto the targetsuch as
explosive~der charges,rocketmotors,and torpedomotors. Forartillery
ammunition,thiselementincludesthecartridgecase,ifapplicable,and
primeras well aa theexplosivechargeitself.

3.3.3.1.3~. The structureelementrefersto thatportion
of the roundwhich carriesthe warheadto the target,suchas tbe basic
busing of a bomb or rocket,casingof a projectile,bcdyof a torpedo,etc.
Thiselementticludestlmeestructuraldeviceswhichprcvidestabilityand
controlsuchas fine,parachutes,and anchors.

3.3.3.1.4~ The warhead element refersto the assembly
makingup the payloedof the round. lhieelementincludeshigh-explosive,
chemical,and biologicalagents,nucleardevices,pyrotechnics,etc. It
also includesan exercisehead,whenapplicable.Wheretheprojectileis
solid,as in smellarms ammunitionand inertWP shells,the warheadwill
comprisethe entireprojectile.

3.3.3.1.5u5 ~. ‘Thefuze element refers to the mechanicalor
electronicdevicedesignedto detonate,underdesiredconditions,thed=rge
or primer in a bomb, rocket,mine,etc.,or to aet forcesintoactionto
detonateone or theother,suchas impactfuzea,proximityfuzea,or hydre
staticfuses.

3.3.3.1.6~. The safety/armelementrefersto thedevice
or combinationof deviceswhichcontrolthe capabilityof initiatingthe
explosivessgumce. suchdevicesmay be mechanical,hydmetatic,inertial,
counters,or timers.

3.3.3.1.7U.7 G~ . The guidanceandmntrol element
refersto thecomplexof equipmentwhich,afterlamch, waluatesand mrre
IatesthePth of the roumlwith targetirEormation,andwhichperformsthe
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necessaryfunctionsto emble the roundto interceptthe target. This
elementincludes,forexample,hcmingdevices,communicationlinks,inertial
platforms,controlsystems,anddevicescontrollingparachuteand anchor
actuations.

3.3.3.1.8~. ‘lhecommons~rt eguipment
elementrefersto ttoseitemsrequiredto su~rt andmaintainthe systemor
portionaof the systemwhilenotdirectlyengagedin the perform~ of its
mission,and whichare presentlyin the ~ inventoryfor supportof other
systems. Thiselementincludssall effortrequiredto assureavailability
of thisaquipnentfor supportof the ~rticulardefensematerielitem It
also includesthe acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof the defensematerielitem intooperational
service.

3.3.3.1.9 ‘Ihe~uliar s~rt equip-
ment elementrefersto thoseitemsrequiredto supportand maintainthe
system or prtions of the system while not directly engaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defensematerielitem. llriaelementincludes,forexample,vehicles,egui~
ment,tools,etc.,usedto fuel,service,transport,hoist,repair,over-
haul, assemble,disassemble,test, inspect,or otherwisemaintainthe
missioneguipment. It includesall effortassociatedwith the design,
development,andproductionof peculiarsupprt equipment.

3.3.3.1.10llJ.J.Q~ This element is providedfor any equipment
aseaciatedwith the eystenwhichisnototherwiseaccountedforabove,or to

placeem@asis uponan itemwhichis of ~rticularmanagementconcern.

3.33.2 ~ me la~ch Wstem elementrefersto
the complexof equipmentfor mntrollingand releasing,or sendingforth,
munitionson a desiredcourseor trajectory,the ordnancesystemlessthe
completeround. Launchsystemsare definedas rifles,artillerypieces,
navelguns,mortarcannons,and machineguns,aa wellaa thatequipnentfor
launchingtorpa&es and rocketsor droppingbombs. ‘l’hiselementincludes,
for example,the launcher,firecontroleguipment,and the development,ad
productionof completeunite(prototypeand operationallyconfiguredunits
whichsatisfythe requirementsof theirapplicablespcification(s),regard-
lessof theirend use).

3.3.3.2.1W.1 . The integrationandassembly
elementrefersto all effortsrequiredfor the in-plantintegrationand
assemblyof otherlevel3 elementsintoa prime missionproductwithina
contractor’sfacilities.‘lIriselementincludesall materielsand ~rts or
othermatingequipmentfurniahedby/toan integratingagencyor contractor.
This elementincludes,for example,adaptors,cables,mnnectors,and other
miscellaneousmaterialswhicharehomogeneousto the integrationeffortfor
providinga launchsystem. All effortsdirectlyrelatedto otherlevel3
elementsof the launchequipnentare excluded.

3.3.3.2.2~ The launcherelementrefersto a structural
devicedesignedto supportand hold munitionsin positionfor firingor
release. This element includes,for example, suspensionand release
systems,rocketpods,mine r@s or diswrs, torpedotuhea. Forgunsand
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artillery,it includestubes,recoilassemblies,breechmechanisms,mounts,
riflestccka,etc.

3.3.3.2.31192.3 . The carriageelement refersto the primary
structurewhichserveses a platformto accommodateotherlevel3 elements
andprovidesmobilityto thecompletelaunchsystem. It isnot generally
considereda self-propelledvehicle. This element includesT-frame,
hull/chassis,wheels,tires,tubes,brakes,secondarypower (batteries,
generators,etc.),and hydraulics,which are an integralpart of the
carriageitselfandnotdirectlya partof otherlevel3 elements.

3.3.3.2.4 . The fire control equipment
elementrefersto equipmentfor controllingthedirection,volume,endtime
of fireor release of munitionsthroughthe use of electrical,electronic~
optiual,or mechanicalsystem,’devices,or aids. For riflesend smallarms,
this element includessightingdevices and trigger mechanisms. For
artillery,IIWSI guns, end heavymortars,it additionallyi.ncIudsSaimiJ19
mechanismsin traverseand elevation,radarand otheraenaors,computers,
and otherequipmentfor performingfirecontrolcomputations.For air-
droppedmunitions,thiselementincludesgunsights,intervalometers,and
othersensorand computationaldevicesfor controllingthe releaseof the
munition. For torpedoes,it includessonarand othersensors,comPuters,
controlconsoles,and devicesforpresettingtorpedoapeedand direction.

3.3.3.2.51.lAZ.5r?.a~ The readymagazineelementrefersto a
structureor compartmentfor storingammunitionor explosivesin a reedy-
for-useconditionor position. This element includespart of a gun or
firearmwhichholdstheammunitionreadyforcamberingandfeedmechanisms
forplacingtheammunitionin a pmition readyforchamfering.

3.3.3.2.6 . The adaptor kits element refers to
engineeringandhardwareforadaptingthe launchsystemto ~rticulara@i-
cations.This elementticludesvehicleadaptorkits,kitsfor adaptionto
differentaircraftmodels,and kitsfor backpacking.

3.3.3.2.7J.L2.7 Thecommonsu~rt equipvent
elementrefersto &se itemsrequiredto supportandmaintainthesystemor
portionsof the systemwhilenotdirectlyengagedin theperformanceof its
mission,and whichare presentlyin the D3D inventoryfor supportof other
systems. Thiselementincludesall effortrequiredto assureavailability
of thisequipmentfor supportof the particulardefensematerielitem. It
alao inclu~s the acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof the defensematerielitem intooperational
service.

3.3.3.2.8 ‘hepsuliar supportequir
ment elementrefersto thoseitemsrequiredto supportand maintainthe
system or portions of the system while not directlyengaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defensemateriel item. This element includes,for example,vehicles,
equipment,tools,etc.,used to fuel,service,transport,hoist,repair,
overhaul,assemble,disassemble,tat, inspect,or otherwisemaintainthe
missionequipment. It includesall effortassociatedwith the design,
development,andproductionof peculiars~rt equipwnt.
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3.3.3.2.9~. This element is provided for any equipment
associatedwiththesystemwhichisnototherwiseaccountedforabove,or to
placeemphasisupn an itamwhichisof prticularmanagementconcern.

3.3.4~ lL Theaircraftsystemelementrefersto
thecomplexof equipnent,data,services,andfacilitiesrequiredto develop
andprcducethecapabilityof employingthosefixedor movablewing,rotary
wing, or compound wing, manned air vehiclesdesignedfor powered or
unpowered(glider)guidedflightin theatmos~ere. (Representedby A-7, C-
5,s-1,UH-lD,AAFSS,xC-142,etc.)

3.3.4.12,2 Air vehu [1.veJ.L Theair vehicleelementrefersto the
completeflyaway,includingairframe,engines,and all other installed
equipment. Thiselementincludesall effortassociatedwith thedesign,
developmentandproductionof completeunits (prototypeand operationally
configuredunitswhichsatisfythe requirementsof theirapplicables~ifi-
cation(s),regardlessof theirend use). It also includesthe installation
andcheckoutof all remaininglevel3 elementsintotheairframeto formthe
completeair vehicle.

3.3.4.1.1~ U Theintegrationandassemblyelement
refersto all effortsof technicaland functionalactivitiesassociatedwith
the design,development,and productionof mating surfaces,structures,
equipments,parts,and materialsrequiredto assemblethe other level3
equipmentelementsintoa level2 missionequipmentaa a wholeaa well as
thatportionof the airframefurnishedby the integrationcontractorto
provideinterfaceeectione/materialsnecessaryto permittheintegrationand
assemblyof otherlevel3 equipments,to providea completeairvehicle.It
includesthe basicstructure(wing,empennage,fuselage,and associated
manualflightcontrolsystem),theair inductionsystem,starters,exhausts,
thefuelmntrol system,inletcontrolsystem,alightinggear(tirea,tubes,
wheels,brakes,hydraulics,etc.),secondarypower, furnishings(cargo,
passenger,troop,etc),enginecontrols,instruments(flight,navigation,
engine,etc.),environmentalrnntrol,racks,mounts,intereystemcablesand
distributionboxes,etc.,whichare inherentto, and nonseparablefrom,the
assembledstructure,dynamicsystems,rotorgroup,and other equipment
homogeneousto the airframe.All effortsdirectlyrelatedto otherlevel3
elementsare excluded.

3.3.4.2 . The propulsionunit element refersto
that portionof the air vehiclethat pertainsto installedengines to
providepower/thruetto prqel the aircraftthroughall @aaes of powered
flight. This element includesthe engineas a propulsionunit within
itself,of reciprocatingor turbotype with afterburnerwhen appropriate,
thrust reverser,thrustvector devices,transmissions,gear boxes, if
furnished as an integralpart of the propulsionunit, suitable for
~tegrationwith the airframe. All ancillaryequi~ents that are not an
mtegrel~rt of theenginerequiredto providean operationalprimarypower
source(i.e.,air inlets,instruments,controls,etc.)are excluded.

3.3.4.3lL1.3 ~. The otherpropulsionelementrefersto
thatportionof the operationalpower/thrustsourcerequiredin additionto
the engineto insurethe performancerequiramenteof pnteredflight. ‘Ihia
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elementincludespropellers,toosterunits,thrustreversers,thrustvector
@vices, transmissions,and gearboxes,if not furnishedas en integral~rt
of the engine. This elementexcludesinstruments,controls,air inlets,
exhausts,starters,and other ancillaryitems requiredfor operational
~rf ormsncethatare includedin theairframe.

33.4.4 The communicationselementrefersto those
equipmentsinstalledin theairvehicleforcommunicationand identification
purposes.This elementinclu~s intercom,radiosystem(s),IFF,data link,
and control boxes associatedwith the specific equipment. When an
intsgratdcommunication,navigation,and identificationpackageis used,it
willbe includedhere.

3.3.4.5 ~aru. The mvigation/guidanceelement
refersto those equipmentsinstalledin the air vehicleto perform the
navigation/guidancefunction.Thiselementincludesradar,radioor other
essentialnavigationequipment,radaraltimeter,directionfindingset,
doppler compass, computer, and other equipment homogeneous to the
navigation/guidancefunction.Panelinstrumentsare excluded.

3.3.4.6J&.L6 Fire ~ . The fire control element refersto that
equipmentinstalledin the air vehiclewhich providesthe intelligence
necessaryforweaponsdeliverysuchas bombing,launching,and firing.‘lhia
elementincludesradarsand othersmsors necessaryfor search,rendezvous
and tracking,self-containednavigationand air data system,displays,
scqes, or sights,bombingcomputerand controland safetydevices.

3.3.4.7J.u.l. . The penetrationaidselementrefersto
thoseequipmentsinstalledin the air vehiclewhich assistin penetration
for mission accomplishment. This element includesferret and search
receivers,warningdevicesandotherelectronicdevices,electroniccounter-
measures,jammingtransmitters,chaff,infraredjsmmersrterrain-following
radar,andotherdeviceshomogeneousto thismissionfunction.

3.3.4.8UA8 RPc~ . The reconnaissanceequipment
elementrefersto thoseequipmentsinstalledin the air’vehiclenecessaryto
the reconnaissancemission. This element includesphotographicand
electronics,infrared,and other sensors;searchreceivers,recorders,
warningdevices,magasinesrand datalink. Gun camerasare excluded.

3.3.4.9UCL9 li~
. .

The automaticflightcontrol
elementrefers to equipmentsinstalledin the air vehicleto providethe
unpilotedautomaticmodesof flightPth contr01. Thiselementincludesthe
autcmaticpilot, flightmntrol mechanismsand connectors,mechanicaland
electricalparts for the signaltransmissionand applicationof power,
referencesensors,stabilityaugmentationequipment,end air datacomputer.
Control linkages,controlsurfaces,or other structuralparts of the
airframeare excluded.

3.3.4.10 0 c~ . The central integrated
checkoutelementrefersto thatequipmentinstalledin the sir vehiclefor
malfunctiondetectionand reporting. This elementincludestrsnsduosrs,
~Puter ~ d~ tapaa~recorders,displays,and stimuli.
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3.3.4.11 The ASW elementrefersto
thatequipmentinstalledin the air vehiclepeculiarto the ASW mission.
Thiselementincludes,forexample,sensors,computer,end displays.

3.3.4.12 . The auxiliary
electronicsequipmentelement refersto auxiliaryor otherelectronics
equi~ent not allocableto individualelectronicelementequipments.‘l%is
element includespeculiarequipmentswhich are not homogeneousto the
prescribedelectronicelements.It includessuch multi-useequipmentsaa
antennae,controlboxes,power supplies,environmentalcontrol,racks,
mountings,etc.

3.3.4.13~ The armamentelementrefersto that equi~ent
installedin the air vehicleto providethe fire-powerfunctions. This
element includesguns, mounts, turrets, weapon directionequipment,
ammunitionfeedandejactionmechanisms,andgun cameras.

3.3.4.14 ~. The weapona delivery
equipmentelementrefersto thatequipnentinstalledin the air vehicleto
providethe weapons deliverycapability.‘l’hiselementinclud?slauncher,
pods,bomb recks,pflons,integralreleasemechanism,and othermechanical
or electro-mechanicalequipmentsspecificallyorientedto the weapona
deliveryfunction. This elementexcludesthe bombing/navigationsystem
which is includxlin firecontrol(11.1.6).

3.3.4.15 5 Aux~verv eg@merk. . . The
auxiliaryarmament/weaponsdeliveryequipmentelement refersto that
equipmentrequiredto providetheancillaryfunctionsto the applicable
missionequipments.This elementincludesflaresand ejectionmechanisms,
ejectorcartridges,andotheritemshomogeneousto themissionfunctionthat
are not identifiableto the armament (11.1.13)or weapons delivery
(11.1.14).

3.3.4.16 Thiselementrefersto effortsto developor
procureammunitionfor the subjectvehicle. Normally,only changesin
authorizedstockI*els are costedto the system.

3.3.4.17 The common supporteguipment
elementrefersto thoseitemsrequiredto suppxt andmaintain = systemor
portionsof the systemwhilenot directlyengagedin the psrformanceof its
mission,and whichare presentlyin the U3LIinventoryfor supprt of other
systems. ‘lhiselementincludesall effortrequiredto assureavailability
of thisequipmentfor supportof the particulardefensematerielitem. It
also includesthe acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof thedefensematerielitemintoopsratioml
service.

3.3.4.18 . The peculiarsupport
equipwnt elenwt refersto thee itemsrequiredto supportand maintainthe
system or portions of the system while not directly engaged in the
performanceof itsmission,and whichhaveapplicationSU.liar to a given
defensa materielitem. ‘Itriselementincludesvehicles,equipment,tools,
etc.,used to service,transport,hoist? repair? overhaul?assembler
disassemble,test,inepct,or otherwisemaintainthemissionSquiFment.It

‘,.
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also includesall effortassociatedwith the design,development,and
productionof peculiarsupprt squipmnt.

3.3A.I.9 9 lhis elementis providedfor any equip-
ment aescciatedwith thesystemwhichis not otherwiseaccountdforabove,
or to placeem@asis uponan itemwhichis of ~rticularmanagementconcern.

3.3.’5~ ‘lhemissilesystemelementrefersto
thecomplexof equipnent,dataservices,and facilitiesrequiredto dwelop
and producethe capabilityof employinga missileweaponin an operational
environmentto producethe desireddestructiveeffecton selectedtargets.
(Repreeentsdby Foseidm, MinutemanII,Nike-X,55A,Firoenix,etc.).

33.5,1 U ‘he air vehicleelementrefersto the
means for deliveringthe destructiveeffectto the target,includingthe
=@ility to generateor receivefitelligenceto navigateand pmetrateto
the targetarea,and to detonatethe warhead. Thiselementincludesthe
design, development,and productionof complete units (prototypeand
operationallyconfiguredunits which satisfythe requirementsof their
applicablespecifications(s),regardlessof their~d use).

3.3.5.1.1u Jn+~~ f1.ve~ The integrationand
assembly element refers to all efforts of technical and functional
activitiesassociatedwiththedesign,development,andproductionof mating
surfaus,structures,equipments,prts, and materialsrequiredto assemble
the otherlevel3 squipnentelementsintoa level2 missioneguipmentaa a
whole as well as thatportionof the air vehiclesystemfurnishedby the
integrationcontractorto provideinterfaceSections/materialsnecessaryto
permit the integrationand assemblyof the otherlevel3 equipments,to
providea completeair vehicle.‘Ihieelementinclu~s externalappendages
for stableand amtrollableflight,interstagesections,structure,frame
work,skirta,umbilicalreceptaclesand cables,umbilicalraceways,scoops,
covers,self-destructionsystem,and other miscellaneousitems which are
homogeneousto the integrationeffort. All effortdirectlyrelatedto the
otherlevel3 elementsof the air vehicleequipmentsare excluded,It also
excludesall effortassociatedwithsystemassembly,installationandcheck-
outon site.

3.3.5.1.2 . Thepropulsionelementrefersto themeans
forgeneratingpropellingforceson single-stagemissiles. Thiselement
includesthe engine,structure,propellantand fuel, distributionand
mntrol of propellantand fuel,startingmeans,safetydevices,and titernal
environmentalcontrolwhengroupedse a functionalentity.

3.3.5.1.3~. The stage 1 element refers to the first
separablepropulsionsectionof a multistagepropulsionsystemto pro~l the
aerospacevehicle on its intendedflight. This element includesthe
structure,engines,tanks,case,caseliner,nozzlecontrols,propellants
and fuels,andotherequipmentshomogeneousto thecompletestage1 element
of the aerosgmevehicleaa an entitywithinitself.

3.3.5.1.4~ The stage 2 element refers to the second
separable=Ction of a multistagepropulsionsystemto pro@ theaerospace
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vehicle on its intendedf1ight. This element includesthe structure,
engines,tanks,propellantand fuel, case, case liner,nozzles,nozzle
controls,and otherequipmentshomogeneousto the completedstage2 element
of theaerospacevehicleas an entitywithinitself.

3.3.5.1.5LuLaweJ. The stage 3 element refers to the third
se~rable stageof a multistagepropulsionsystemto propelthe aerospace
vehicle on its intendedflight. This element includesthe structure,
engines,tanks,propellantand fuel, case, case liner,nozzles,nozzle
controls,andother~i~ents homogeneousto thecompletedstage3 element
of theaerospacevehicleas an entitywitkhinitself.

3.3.5.1.6J.1.4L.6St~ . The stage 4 element refers to the fourth
aq=able stageof a multistagepropulsionsystemto propelthe aeros~ce
vehicle on its intendedflight. This element includesthe structure,
engines,tanks,propellantand fuel, case, case liner,nozzles,nozzle
mntrols, andotherequi~entshomogeneousto the completedstage4 element
of theaerospcevehicleas‘an‘entitywithinitself.

3.3.5.1.711.L7 . Theguidanceandcontrol
equipinkntelemdntrefersto the meansfor generatingor receivingguidance
intelligence,conditioning‘theintelligenceto produce signals, and
generatingSpproprlatecoritrol“for6es. @ntrollersmay interfacewith the
structureby actuatingmovablear6asurfacesor with thepropulsionsystem
to producecontr01 movablereactionforces,or may independentlyproduce
reactionforces for control. If design is such that electronicsare
packagedinto.asinglerackor housingas an a=embly, ,tiisrack01 h~sing
will be doneideredpert of theguidanceandcontrolsystem,but thecircuit
boardsand a“tbode“raytubewill te rbmsickedas @rte of the @propriate
subsystems. This element includesthe guidance intelligencesystem,
ccmPuter,,smsing elements,andautopilot.

3.3.5.1.8ti8 ‘me launchedpayloadelementrefersto
themeans employedto producethe destructiveeffecton the targetat the
terminalpointof flight.‘lWaelementincludescaae/noeecone,warheadand
associateddevicesfor making safe/arming,and ignitingthe explosive
elements,plusall itemsdeplcyedor carriedslow to improvepenetrationto
thetirget.

3.3.5.1.9 The payloadshroudelement refersto
thategui’prnentconstituting‘aprotectiveenclosurefor safeguardingthe
@yload during“theseveie‘erivirorimentsof launchand flightthroughthe
earth’satnms~ere, ‘his elementincludesstructure,mountingprovisions,
accesspxte, antennAwindows,separationand ejectionsubsystems,and other
equipment homogeneousto the shroud. It also includes all design,
development,production,and aa-bly @ffortto providethisentity. All
effort directly related,to,the rern’aininglevel 3 elements and the
integrationand‘-*ly of thtielementintoen airvehicleis excluded.

335 J..lo~ The airbornetest eguipment
elementrdeis “toan exercisewarheadthatis interchangeablewith thelive
warhead and Su:tablefor develo”tientalfiring. This element includes
destrwiteysteinsrrecoveryeysttis,e@ciel instrumentationand telemetry
equi@nt.
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3.3.5.1.11 . The airbornetraining
squipmentelementrefersto an exercisewarheadthatis interchangeablewith
the livewarheadand suitablefor trainingfiring, ‘IIriselementincludes
destructsystems,rscoverysystems,s~ial instrumentationand telemetry
equipmentassociatedwith thetrainingmission,

3.3.5.1.12 . The auxiliaryequipnentelement
refersto thata@itionalequipmentgenerallyexcludedfrom otherspecific
level3 elements. It includesequipmentrequiredto Sumlementor provide
serviceto other level3 elementswithin the air vehicle. This element
includespower supply,power distribution,environmentalcontrol,shock
alleviation,safetyand protectivesubsystems,destructsystem,etc. It
alea includesaquipnentof a singlepurposeand functionwhichis necessary
for accomplishingtheassignedmission.

3.3.5.1..13 3 co~. The commonsu~rt equipment
elementrefersto time itemsrequiredto supportandmaintainthe systemor
~rtiona of the systemwhilenotdirectlyengagedin theperformanceof its
mission,and whichare presentlyin the EOD inventoryfor supportof other
systems.Thiselementincludesall effortrequiredto assureavailability
of thisequipmentfor s~rt of the ~rticulardefensemsterielitem. It
also includesthe acquisitionof additionalquantitiesof theseequipments
if caueedby the introductionof the defensematerielitem intooperational
service.

3.3.5.1.14 . The peculiar support
equipnentelementrefersto thoseitemsrequiredto sqxxt andmaintainthe
system or portions of the system while not directlyengaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defensematerielitem. ~is elementincludesvehicles,equi~ent, tools,
etc.,used to service,transport,hoist, repair, overhaul,assemble,
disassemble,test,inepct,or otherwisemaintainthemissioneryipment.It
also includesall effortassociatedwith the design,development,and
productionof peculiarsuppxt equipnent.

3.3.5.1.15 5 This element is providedfor any
@~ent Saaociatdwith the systemwhich is not otherwiseaccountsdfor
stove,or to placeem@asis upn an itemwhichis of particularmanagement
concern.

3.3.5.23“1.2 The command and
launchequipmentelementrefersto thesubsystemsinstalledat a launchsite
or aboardlaunchvehiclesrsquiredto store,make ready,and launchtheair
vehiclesof the missilesystem. Thiselementincludesthose equipments
requiredto acquireand conditionthe necessaryintelligenceof select
targets,reachlaunchdecisions,camnandthe launch,and provideguidance
and controlwhere such capabilityis not self-containedaboardthe air
vehicle. This elementincludesdesign,development,and productionof
complete~its (PrOtOtYFeand operationallyconfiguredunitewhichsatisfy
the requirementsof theirapplicablespecification(s),regardlessof their
end use).

3.3.5.2.1 . The integrationandassembly
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element refers to all efforts of technicaland functionalactivities
associatedwith thedesign,development,and productionof matingsurfaces,
structurear equipments,Wrts, and materialsreguiredto assembletheother
level3 equipmentelementsintoa level2 missionequipmentas a wholeas
well as thatportionof thecommandendlaunchequipnentsystemfurnishedby
theintegrationcontractorto provideinterfacesections/materialsnecessary
to ~rmit the integrationand assemblyof the otherlevel3 equipments,to
providecompletecrmunandand launchequipment=It includesvane, stora9e
and transportationdevices;cables,ccmluits,connectors;and otherdevices
associatedwith theoperationalsystem. All effortdirectlyrelatedto
otherlwel 3 elementsof thecommandandlaunchequipmentsisexcluded.It
alsoexcludesall effortassociatedwith systemassembly,installationand
checkouton site.

3.3.5.2.2 Sur~ . . . . The
surveillanceidentification,andtrackingsensorselement refersto those
sensors requiredto support defensivemissile systems by maintaining
surveillanceagainstincomingtargetsand providingthe data reguired for
targeting,launch,midcourseguidance,and homingwheresuchcapabilityis
not sdf-containedatcardthe missilesystemair vehicle. For all ChSSSS
of mis6ilesystems,theymay includetrackingof the missilesystemair
vehiclesse requiredfor guidanceand controlor rangesafety. (Subsystems
involvedin safetyand destructor test and trainingare not included,
unlesstheyare requiredoperationalitems. Otherwisetheyare included
under test and evaluation.)This element may includesensorsof any
spectrumwhetherradar,opticalor infrared,

3.3.5.2.3J.L2.3 . The launchand guidance
controlelement refersto the means to enable targetingof miseile air
vehicles,launchdecisionsto be made,and to commandlaunch.Thiselement
includessupplementarymeansfor guidancsof thosemissileair vehiclesnot
havingself-containedguidanceand controlandmeansto cnmmanddestruct.
‘l’hiselementalsoincludescontroland checkoutconsoles,datadisplaysand
missionrecords.

3.3.5.2.4 The communicationselementrefersto the
means for distributionof intelligencewithin the missilesystem. This
elementincludesintercommunicationsuteystemaof launchsitesfor tactical
and administrativemessageflow and ties betweensensor,data processing,
and launchand guidancecontrolsubsystems.Communicationsmay interface
with existingfixed-communicationsfacilitiesor canmuni=tionssubsystems
of launchplatformswhich are associatedsystemsto the missilesystem.
(Subsystemsinvolvedin safetyand destructor testand trainingare not
included,unlessthey are requiredoperationalitems. otherwisethey are
included under test and evaluation support under systems test and
evaluation.)

3.3.5.2.5U.5 D~ . The dataprocessingelementrefersto
the means to conditiondata generatedat the launchsite or aboard the
launchvehicleof thosesystemsemployingmobilelaunch,or data received
from associatedsystems so as to accommodatethe needs of launch and
guidancecontrol. This element includesthe computer and peripheral
equipnent.Itemsthatare an ~tegral prt of launchand guidance,control
are excludad.
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3.3.5.2.6 The launchereguipment element
refersto the meansto launchthemissileairvehiclefromstationmysites
or mobilelaunchplatforms.Thiselementmay includestowagefacilitiesand
checkoutstationsfor reedinessverificationwhen theseare integralto the
launcher.It may includesafetyend protectiveelementswhen theseare not
integralto the launchplatformor sitefacilities.(Subeyetmsinvolvedin
safetyand destructor testand trainingare not included,unlesstheysre
requiredoperationalitems. Otherwisethey are includedundertestand
evaluationsupportundersystemstestand evaluation.)

3.3.5.2.7lJ.i2.7A~
. .

. The auxiliaryeguipmentelement
refersto the general-purpsegroundequipmentutilizedto supplementthe
variousopsrationalequipmentsof the command-and-launchsystem. This
elementincludespowergenerator,powerdistributionsystem,environmental
control,cabling,malfunctiondetection,fireprevention,securityeystsms,
andothercommon-usageequipmnts.

3.3.5.2.8 Thecommonsupporteguipent
elementrefersto &se itemsrequiredto supportandmatitainthe systemor
portionsof the systemwhilenot directlyengagedin theperformanceof its
mission,end whichare presentlyin theIXXIinventoryfor supportof other
systems.This elementincludesall effortreguired to assureavailability
of thisequi~ent for suppxt of the particulardefensematerielitem. It
also includesthe acquisitionof additionalquantitiesof theseequigmnts
if causedby the introductionof the defeneemateriel item intooperational
service.

3.3.5.2.9 11..2.9 P~ . The peculiar support
equipnentelementrefersto thoseitemsrequiredto s~rt andmaintainthe
system or portions of the system while not directlyengaged in the
~rformanceof itsmission,and whichhaveapplicationpeculiarto a given
defenae materielitem. ‘Ihieelementincludesvehicles,equipment,tools,
etc.,used to service,trsnsport,hoist, repair, overhaul,assemble,
disassemble,test,inspct,or otherwisemaintainthemissionequi@ent. It
also includesall effortassociatedwith the design,development,and
productionof peculiarsupprt eguipment.

3.3.5.2.10 0 o~ This element is providedfor any
equipmentassociatedwith tbe systemwhich is not otherwiseaccountd for
above,or to placeemghaaisuponan itemwhichis of ~rticul.armanagement
concern.

3.3.6~ ‘lheshipsystemelementrefersto thecomplex
of ships,equipment,dataeenicee, and facilitiesrequiredto developand
producethe capabilityof operatingor supportingthe operationof naval
weqna, or performingothermva.1tasksat sea.

3.3.6.1 The shipelement refersto the waterborne
vehicleof a shipsystem.It includesall typesof surfaceend subsurface
water vehiclessuchas combatants,auxiliaries,amphibious,and special
purposeships. Thiselementincludesall materialand effortassociated
withthedesign,developnentfproduction,testing,enddeliveryof complete
ships (prototypeand operationallyconfiguredships which satisfy the
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r~irements Of theirapplicable~ifications(s), regardlessof theirend
use). It alsoincludessg.aresrrepair~rts, and supportequipmentcarried
onboardthe ship.

3.3.6.2~ Thehullstructureelementrefers
to the assembledmain hull body with all structuralsubdivisions.This
element includesshell plating, longitudinaland transverseframing,
platformsand decks,superstructure,foundations,structuralbulkheads,
enclosuresand sponsors;castings,forgingsardweldments;fixedtallest;
doorsand closures;kingposts,masts, and serviceplatforms;and sonar
domes. It alsoincludescompartmenttesting.

3.3.63 The propulsionplant element refersto
thosemajor compwmts installedprimarilyfor propulsionana the systems
necessaryto make thesecompmentsoperable.Thiselementincludesboilers
and energycmverters,propulsionunits,main condensersand air ejectors,
shafting,bearings,and propellers,combustionair supplysystem,uptakes,
propulsioncontroleguipment,main stream, feedwaterand condensate,
circulatingand coolingwater,fueloilserviceandlubricatingoil systems,
and ontcdrdspares.,repairpertsrandtools. It alaoincludesnuclearsteam
generators,reactors,reactorcoolantand auxiliarysystems,nuclearpwer
plantcontrol,and radiationshielding.(Hardwaretestingand checkoutis
includedwith thespcific elementinvolved).

3.3.6.4J&J .3 Ele~. The electricplantelementrefersto the
power generatingand distributingsystem installedprimarilyfor ship
service and emergencypower and lighting. This element includesthe
electricpower generation,power distribution switchboards, power
distributionsystem,lightingsystem,and onboardspares,repairparts,and
tools. (Hardwaretesting and checkout is includedwith the related
element.)

I 3.3.6.5lL1.4 c .,
~.~. The communicationandcontrol

elementrefersto allsqui~entsandassociatedsystemsinstalledto receive
informationfromoff-shipSour-s, to transmitto off-shipreceivers,endto
distributeinformationthroughoutthe ship. It also includessensingand
datasystemsreguiredfor navigationand weapn firecontrol.Thiselement
includes,forexample,navigationegui@ntr interiorcanmunicationsystems
and eguipment,gun fire centrol system, nonelectronic countermeasure
systems,electroniccountermeasuresystems (ECM);missilefire control
systems,ASW firecontrold torpe~ firecontrolsystems;radarsystems,
radiocamnunicationsystems,electronicnavigationsystems,specsvehicle
electronictrackingsystems, sonar systems, electronictacticaldata
systems;onboardspares,repairpartsand tools,and relatedtestingand
checkout.

3.3.6.6 !iheauxiliarysystemselementrefersto
those systems required for ship control, safety, provisioning,and
habitability.It includesthe ausiliarymachineryand pipingsystems;the
hullmechanicalhandlingsystems;and shipcontrolsurfacessuchas rudders,
hydrofoils,d drivirrgplanes.‘IMselementinclu~s heating,ventilation
aic-conditioningsystems; refrigeratingspaces; plant and equipment;
gssoline,JP-5, all liquidcargo piping,oxygen-nitrogenand aviation
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lubricatingoilsystems;plumbinginstallations,salt-waterse~ice systems,
fire extinguishingsystems, drainage,ballast,trimming, heatingand
stabilizertanksystems;freshwatersystem,ecuppxs anddeckdrains;fuel
and dieseloil filling,venting,strwageand transfersystems;tankheating
systems,compressedair system,auxiliarysteam,exhauststeam and steam
drains,buoyancycontrolsystem,distillingplant;and steeringsystems,
mooring,towing,anchorand aircrafthandlingsystems,deck machinery,
elevators,moving stairways, stores strike-downand stores hendling
eguipment,operatinggear for retractingand elevatingunits,aircraft
elwators;aircraftarrestinggear,barriers,and barricades;=tapu.ltsand
jet blastdeflectors,replenishmentat sea and cargohandlingsystems;
ontmardspares,r~ir ~rts, endtools;and relatedtestingand checkout.

3.3.6.7 ‘Iheoutfitand furnishingselement
refersto thoseoutfitequipmentsend furnishingsrequiredforhabitability
and operabilitywhichare not specificallyincludedin othershipelements.
This element includeshull fittings;boats,boat stowageand handling;
riggingand canvas;laddersand gratings;nonstructuralbulkheadsand rbors;
psinting,deckcovering,hullinsulation;storeroms,stcwagesand lcckers;
quipment for utilityspaces,workshops,laboratories,testareas,galley,
pentry,sculleryand commissaryoutfit; furnishingsfor livingspaces,
offices, control centers, machinery spaces, medical, dental and
@armaceuticalSFKWSS;nonwopulsionspaceshielding;ontoardswres,r~ir
prts andtools;end relatedtestingand checkout.

3.3.6.8~. The armamentelementrefersto thecomplexof
armamentand relatedammunitionhandling,stowage,end supportfacilities;
and cargomunitionhandling,stowage,and suppxt facilities.‘Ibiselemsmt
includesguns and gunmounts; ammunitionhandlingsystemsend stowage;
spxial weaponshandlingend storage;rocketand missilelaunchingdevices,
handlingsystems,and stowage;torpedotubeshandlingand stowage;small
arms and pyrotechnicstowage,air launchedweaponshandlin9systemsand
stowage;cargomunitionhandlingand stowage;onbosrdsgares,repr ~rts,
and tools;and relatedtestingendcheckout.

3.3.6.9
. . The integration/engineering

demeritrefersto that engineeringeffortand relatedmaterielassociated
with the deeign,development,and reworkto providethe shipas a whole,
exclusiveof that includedunder the systems/projectmanagementelement.
This element includesconstructiondrawings,engineeringcalculations,
weighingand weight calculations,photographs,models,andshipbuilder’s
informationdrawings.

3.3.6.10lLILll . The shipassemblyelementrefersto those
effortsand materie2associatedwith the constructionand test of the ship
as a wholeend whichcannotbe logicallyandpracticablyidentifiedwith or
relatedto, other level 3 elements. This element includesstaging,
scaffoldingand cribbing: temporary utilities and services; molds,
templates,-jigs, fixtures,and-spec-ialproductiontools, drydocking,
inspe~ion,insurancelaunching,trials,and delivery.

3.3.6.21 The common supportequipment
e2ementrefersto thoseitemsrequiredto supportandmaintsinthesystemor
portionsof thesystemwhilenot direct2yengagedin thep?rformanceof its
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mission,and whichare presentlyin the EOD inventoryfor s~rt of other
systems.‘Ibiselementincludesall effortrequiredto assureavailability
of thisequipmentfor supprt of the particulardefensematerielitem. It
alsoincludesthe acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof thedefensematerielitemintooperational
service.

3.3.6.12 The peculiar support
eguipmentelementrefersto tbse itemsrequiredto s~rt andmaintainthe
system or portions of the system while not directly engaged in the
performanceof itsmission,and whichhaveapplicationpewuliarto a given
defensematerielitem. This elementincludesvehicles,equipment,tcols,
etc.,used to service,transport,hoist, repair, overhaul,assemble~
disassemble,test,inspect,or otherwisemaintainthemissionWiPmen~ It
also includesall effortassociatedwith the design,development,and
productionof peculiarsupportequipment.

3.3.6.13 This element is provided for any
equipnentae-iated with the systemwhich is not otherwiseaccountd for
above,or to placeem@asis uponan itemwhichis of ~rticularmanagement
concern.

3.3.7~ The spacesystemelementrefersto the
complexof hardware,dataservices,and facilitiesrequiredto developand
producethe capabilityfor theplacement,operation,and recoveryof manned
and unmanned vehicles in space. This element includeslaunch/stage
vehicles,epce vehicles,s~rt Equipments,end.otherelementsnecessary
to providean OperationalspaceSystem. (P.e~esentedby TitanIII,Program
369-SAK33M,SIY!RT,lGENA,and MOL.)

3.3.7.1~ Yellid@ [l@wl-Z The launchvehicleelementrefers
to the primemeansfor providinginitialthruston placinga spacevehicle
into its operationalenvironment. The launch vehicle is the prime
propulsionportion of the complete flyaway, for launch purposes (no
payload). This element includes,for example,thestructure,propulsion,
guidanceand control,and all other installedequipmentintegralto the
launchvehicleas an entitywithin itself. It also includesthe design,
development,andproductionof completeunits (prototypeor operationally
6onfiguredunitswhichsatisfythe requirementsof theirapplicable~ifi-
~tiona(s),regardlessof theirend use).

3.3.7.1.1 The integrationand
assembly element refers to all efforts of technical and functional
activitiesaaeociatsdwiththedesign,development,andproductionof mating
Surfacesrstructures,equipments,prts, and materialsrequiredto assemble
the otherlevel3 equipmentelementsintoa level2 missionequipnentas a
wholese wellas thatportionof thelaunchvehiclesystemfurnishedby the
i@egrationcontractorto provideinterfacesectiti/materia.lsnecessaryto
permit the”integration‘andassemblyof the other level3 equipments,to
providea completelaunchvehicle. This element includes,for example,
structure/airframeas appropriate,controlsurfaces,adapters,power
,SulPIY;umbilicalraceways,covers,cablesand connectors;caseliner,and
otherinstalledequipm~t integralto the’,titegrationand assemblyof the
remaininglevel 3 elementsto”’provide’the launchvehicle. All effort
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directlyrelatedto the other level 3 elements of the launch vehicle
equipnentis excluded.

3.3.7.1.2u~a. The stage 1 element refers to the initial
launchvehiclestagewhichprovidesthe lift-offpropulsivethrustfor the
complete flyaway for placing a space vehicle into its OR rational
environment.Thiselementincludesthestructure,propulsion,controls,
instrumentation,interfaces,Se-rationsubsystems,sod all otherinstalled
equipment integralto the stage as an entity within itself. It also
includesthe design,development,production,and assemblyof complete
units. AU effortsdirectlyrelatedto the remaininglevel3 elementsand
the integrationand assemblyof this element into a launchvehicleis
excluded.

33.7.23 ~. The stage2 elementrefersto the secondlaunch
vehiclestagewhichprovidescontinuingtoostpropulsivethrust,following
separationof the first stage, for placing a space vehicle into its
operationalenviroinsenkThis elementincludesthe structure,propulsion,
controls,instrumentation,interfaces,se~rationsubsystems,and all other
installedequipmentintegralto thestageas an entitywithinitself. It
alsoincludesthedesign,development,production,andassemblyof complete
units. All effortdirectlyrelatedto the remaininglevel3 elementsand
the integrationand assembly of this element into a launchvehicleis
excluded.

3.3.7.1.4~. The stage3 elementrefersto the thirdlaunch
vehiclestagewhichprovidescontinuingtoostpropulsivethrust,following
separationof the second stage, for placing a spsce vehicle into its
operationalenvironmen~ Thiselementincludesthe structure,propulsion,
controls,instrumentation,interfacas,separationsubsystem.%and all other
installedequipmentintegralto thestageas an entitywithinitself. It
alsoincludesthedesign,development,production,andassemblyof complete
units. All effortdirectlyrelatedto the remaininglevel3 elementsand
the integrationand assembly of this element into a launchvehicleis
excluded.

3.3.7.1.5U.5 St- The stage 4 elementrefersto thefourthlaunch
vehiclestagewhichprovidescontinuingtist propulsivethrust,followi.ng
separationof the third stage, for placing a space vehicle into its
operationalenvironment.This elementincludesthe structure,propulsion,
controls,instrumentation,interfaces,ae~rationsutxystems,and all other
installedequipmentintegralto the stageas an entitywithinitself. It
alsoincludesthe design,develo@nent,production,endassemblyof complete
units. All effortdirectlyrelatedto the remaininglevel3 elementsand
the integrationand assembly of this element into a launchvehicleis
excluded.

3.3.7.1.6 . The strap-onunitelementrefersto the
solidor liquidpropulsionassembliesthat provideadditionalthrustto
assistthe main propulsionthrustduringinitiallaunchof theaerospace
vehicle. This element includescase,propellant/fuelnozzle~ignition,
mounting structure,etc. It also includes tbe design, development,
productionand assemblyof completeunits. All effortdirectlyrelatedto
the remaininglevel3 elementsand the integrationand assemblyof this
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elementintoa launchvehicleis excluded.

3.3.7..I.7J.U.7 The guidanceand controlelement
refersto the means for generatingor receivingguidanceintelligence,
conditioningthe intelligenceto producecontrolsignals,and generating
appropriatecontrolforces.Controllersmay interfacewiththe structure@
actuatingmovableaerosurfacesor with thepropulsionsystemto produce
controlreactionforcesor may independentlyprcducereactionforcesfor
control.If designis suchthatelectronicsare packagedintoa singlerack
or housingse an assembly,thisrackor housingwill te mu?.ideredpartof
the guidanceand control system. This element includesthe guidance
intelligencesystem,computerand sensingelements.

3.3.7.1.8 The common supportequipment
elementrefersto thoseitemsrequiredto su~rt andmaintainthesystemor
portionsof thesystemwhilenot directlyengagedin the ~rf ormanceof its
mission,and whichare presentlyin the ~ inventoryfor su~r t of other
systems.This elementincludesall effortrsquiredto asswe availability
of thisequipnentfor su~rt of theparticulardefensemateriel.item. It
alsoticludesthe acquisitionof additionalquantitiesof theseequipments
if causedby the introductionof thedefensematerielitemtitoo~rational
service.

3.3.7.1.9 U.9 Pe~ . The peculiarsupport
equi~entelementrefersto thoseitemsrequiredto supportandmaintainthe
system or portions of the system while not directlyengaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defensematerielitem. ‘his elementincludesvehicles,Squ@w?nt, tcols,
etc.,used to service,transport,hoist, repair, overhaul,assemble,
disassemble,test,inspect,or otherwisemaintainthemissionsquigxment.It
also includesall effortassociatedwith the design,development,and
productionof ~uliar supportequipnent.

3.3.7.1.10 This element is prwided for any
-Went associatedwith tie systemwhich is not otherwiseaccountedfor
above,or to‘placeeqhasis upn an item whichis of prticularmanagement
concern.

3.3.7.2 ‘lhestagevehicleelementrefersto
the next stage of energy-producingmeans, following launch vehicle
eek=rationrforplacin9the sP3cevehiclesin theiroperationalenvironment.
The stagevehicleis the post-launchpropulsionportionof the complete
flyaway for boostpurposes(nopayload),and may be of single-stageor
multiple-stageconfiguration. This element includes the structure,
propulsion,guidanced control,andall otherinstalledequipnentintegral
to the stage vehicleas an entitywithin itself. It also includesthe
design, development, and productionof complete units (prototypeor
operationallyconfiguredunitswhich satisfythe requirementsof their
a-i~le -if i=tion(s),regardlessof theirend use).

33.7.3A ~ me i@-=9ratiOnand
assembly element refers to all efforts of technicalend functional
activitiesassociatedwiththedesign,develo~t, endproductionof mating
surfaces,structures,equipments,prte, and materialsrequiredto assemble
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theotherlevel3 equipnentelementsintoa level2 missionsguipmentas a
wholeaa well aa thatpxtion of the stagevehiclesystemfurnishedby the
integrationmntractorto provideinterfacesections/materialsnecessaryto
permit the integrationand assemblyof the otherlevel3 eguipmentsrto
providea completestagevehicle. This elementincludes,for example,
structure/airframeas appropriate,controlsuxfaces,adapters,powersu~ly;
umbilicalraceways,covers,cablesand connectors;case liner,and other
installedeguipment integralto the integrationand assembly of the
remaininglevel 3 elementsto providethe launchvehicle. All effort
directlyrelatedto the other level 3 elements of the launch vehicle
equipmentis excluded.

3.3.7.2.2 . The propulsionelementrefersto themeans
for generationof propellingforcesfor the stagevehicle. It may mnsist
of single-stageor multiple-stageconfiguration.‘ItIiaelementincludesthe
structure,engine, propellantand fuel, distributionand control of
propellantand fuel, startingmeans, safetydevices,and environmental
controlwhen groupedaa a functions-lentity.

3.3.7.2.3~uidimc~ and mnliul . The guidanceandcontrolelement
refersto the means for generatingor receivingguidanceintelligence,
conditioningthe intelligenceto producecontrolsignals,andgenerating
appropriatecontrolforces.Controllersmay interfacewith thestructureby
actuatingmovableaero surfacesor with thepropulsionsystemto produce
controlreactionforcesor may independentlyproducereactionforcesfor
control.If designis suchthatelwtronicsarepsckagedintoa singlerack
or housingaa an assembly,thisrackor basing will be consideredpart of
the guidanceand control systein.This element includesthe guidance
intelligencesystem,ccmputer,sensingelements,and autopilot.

3.3.7.2.4 ““~. Thecommonsqmrt equipnent
elementrefersto thoseitemsrequiredto supportandmaintainthesystemor
prtione of the systemwhilenotdirectlyengagedin theperformanceof its
mission,and whichare presentlyin the ~D invento~for supportof other
systems. This elementincludesall effortrequiredto assureavailability
of thisequipmentfor supprt of the @rticulardefensematerielitem. It
also includesthe acquisitionof additionalquantitiesof theseaqui~ents
if causedby theintroductionof the defensematerielitem intooperational
service.

3.3.7.2.5 5 Pe~. Tne peculiarsupport
equipmentelementrefersto thoseitemsrequiredto supportandmaintainthe
system or portions of the system while not directlyengaged in the
performanceof itsmission,and whichhaveapplicaticmpeculiarto a given
defenee materielitem. ‘lhiselementincludesvehicles,Sguipment,teds,
etc.,used to service,transport,hoist, repair, overhaul,assemble,
disassemble,test,inspect,or otherwisemaintainthemissionegui~ent. It
also includesall effortassociatedwith the design,development,and
prodti.ionof peculiarsupportequi~ent.

3.3.7.2.6 .U..7.6 This element is provided for any
elui~ent associatedwith the systemwhich is not otherwiseaccountedfor
above,or to placeemphasisuponan itemwhichis of particularmanagement
concern.
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3.3.7.3 The epce vehicleelementrefersto
‘a completevehicleor groupof vehiclesplacedin space. It includesthe
design, development,and productionof complete units (prototypeand
operationallyconfiguredunitswhich satisfythe requirementsof their
applicablespecification(s)regardlessof theirend use). This element
includes,for example,s~cecraft/reentryvehicle(aseppropiate)1 payload?
payloadshroud,propulsionmodule,andorbitinjectioddis~nser.

3.3.7.3.1 [level3L The integrationand
assembly element refers to all efforts of technicaland functional
activitiesassociatedwiththedesign,development,andproductionof mating
surface,structures,equipments,parts,and materielsrequiredto assemble
theotherlevel3 equipnentelementsintoa level2 missionequipmentas a
wholeaa well aa thatprtion of thespce vehiclesystemfurnishedby the
integrationcontractorto provideinterfacesections/materialsnecesearyto
~rmit the integrationand assemblyof the otherlevel3 equipments,to
providea completespacevehicle. This element includes,for example,
structure/airframeas appropriate,controlsurfaces,adapters,powersupply;
umbilicalraceways,covers,cablesand connectors;caseliner,and other
installedequipment integralto the integrationand assembly of the
remaininglevel 3 elements to provide the space vehicle. All effort
directly relatedto the other level 3 elements of the space vehicle
equi~ent is exclude(L

3.3.7.3.2 ~. The spacecraft element refers to the
principaloperatingspacevehiclewhichacmes aa a housingor platformfor
carryinga payloadand othermission-orientedequipmentsintoeFWS. l’his
elementincludes,for example,the structure/s~ceframe,electricalpower
and distribution,attitudecontrols, command and control, and other
equipmentshomogeneousto the spacecraft. It also includesall design,
developnant,prfxluction,and assemblyeffortto provic%thespcecraftse a
basicstructurefor integrationof otherlevel3 hardwareelements. All
effort directly related to the remaining level 3 elements and the
‘integration”and assemblyof theseelementsintoa spacevehicleis excluded.

3.3.7.3.3U-3.3 . The reentryvehicleelementrefersto
theprincipal“operatings~ce vehiclespecificallydesignedto safelyre-
enterthe atmos@ere in orderto landa Wyload (experimentalequipent or
crew).Thiselementincludesnavigationand guidance,powersupply,command
and control,attitu~ control,environmentalcontrol,propulsion,and other
qripnentshomogeneousto thereentryvehicle.It alsoincludesall&sign,
develo~ent,production,and assemblyeffortsto providethe remtry vehicle
as a basicstructurefor integrationof otherlevel3 hardwareelements.
All effort directlyrelatedto the remaininglevel 3 elementsand the
int~rationand assemblyof theseelementsintoa s~ce vehicleis excluded.

3.3.7.3.4~. The payloadelementrefersto thatequipment
providedfor specialpurFoeesin additionto the normalequipnentintegral
to the epcecraft or reentryvehicle. ‘Ibiselgmsntinclucksexperimental
equipment’placedontoardthe vehicle,flightcrew equipnent(spacesuits,
life support, and safety equipment), communications,displaYsand
instrumentation,telemetry equipment and other equipments that are
specificallymission-orientedto collectingdataforfutureplanning@,.
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projectionpurposes. It also includes all design, development,and
productionand assemblyeffortto providethePY1OSCIequipmentsas discrete
entitiesfor integrationwithotherlevel3 hardwareelement= All effort
directlyrelatedto the remaininglevel3 elementsand the integrationarid
aascmblyof thiselementwith/intoa spacevehicleis excluded.

3.3.7.3.5Ui3 .5 ‘Iheorbitinjection/dispsnaar
elementrefersto thatequipmentwhichperformsthe functionof placing
orbitingobjectsin the plannedorbitalpath. This elementincludesthe
structure,propulsion,instrumentationand stage interface,separation
subsystem,and othereguipmentnecessaryto providetheorbitinjection/
dispenseras an entitywithin itselffor integrationwith other level3
elements. It also includesall design,development,and productionand
sssemblyeffortto providethisentity.All effortdirectlyrelatedto the
rcsnaininglevel3 elementsand the integrationandassemblyof thiselement
intoa spacevehicleis excluded.

3.3.7.3.62.L.2.6 . Thepropulsionrncdulerefersto that
@pment whichprovidesin-spce propulsivethrustto thespacecraft/reen-
try vehicleand its payloadto meet missionrequirementsfor changesof
directionandvelocity.‘l’hiselement includesthe structure,propulsion,
instrumentation,stageinterface,attitudecontrol,separationsut6ystemsr
andotherequigmenthomogeneousto the propulsionmcdu.le.It dSO illChldeS
all design,development,and productionand assemblyeffortto providethis
entity. All effortdirectlyrelatedto the remaininglevel3 elementsand
the integrationand assembly of this element into a space vehicleis
excluded.

3.3.7●3.7 ~. The payloadshroudelement refersto
thateguipmentconstitutinga protectiveenclosurefor safeguardingthe
payload/spacecraftduringthe severeenvironmentsof launchand flight
throughthe earth’satmosphere. This element includesthe structure,
mountingprovisions,access~rta, antennawindows,separationand ejection
subsystems,and other equipmentshomogeneousto the shroud. It also
includesall design,develqxnent,productionandassemblyeffortto provide
thisentity.All effortdirectlyrelatedto the remaininglevel3 elements
and the integrationand assemblyof thiselementintoa spacevehicleis
excluded.

3.3.7.3.81.L3.98 . Thecommonsupporteguipment
elementrefersto thoseitemsrequiredto s~rt andmaintainthesystemor
prtions of the systemwhilenot dirsctlyengagedin theperformanceof its
mission,and whichare not presentlyin the DOD inventoryfor supportof
other systems. This element includesall effort reguiredto assure
availabilityof this eguipment for support of the particulardefense
materielitem. It alsoinclu*s the acquisitionof additionalquantitiesof
theseequi~entsif causedby the introductionof the defensematerielitem
intooperationalservice.

3.3.7.3.9 L3 .9 PPC~. The peculiar support
equipmentelementrefersto thoseitemsrsquiredto s~rt andmaintainthe
eystem or portions of the system while not directlyengaged in the
performanceof itsmission,and whichhaveapplicationpeculiarto a given
defenae materielitem. l’hiaelementincludesvehicles,equipment,tools,
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etc., used to service,transport,hoist, repair, overhaul,assemble,
disassemble,test,inspect,or otherwisemaintainthemissionequipnent.It
also includesall effortassociatedwith the design,development,and
productionof ~uliar suppxt equiganent.

3.3.7.3.10 0 o~ l’biaelement is providedfor any
equipmentassociatedwith the system”which is not otherwiseaccountedfor
above,or to placeemphasisuponan itemwhichis of particularmanagement
concern.

3.3.7.4
&mlkL)_ ~ The groundcommunications,command and control
equipment (peculiar)element refers to those ground-basedoperating
equipmentsessentialto theperformanceof spacevehicles. This element
includescommunicationsbetween controland trackingfacilities,andthe
spacecraftmajorequipmentsand computerprogram installedin controland
trackingfacilitiessuch as sensors,specialantenme, EDP, displays,
personnelaccommodations,and special launch platform equipment or
modifications.It alsoincludesthe design,development,and productionof
completeunits(prototypeand operationallyconfiguredunitswhich satisfy
the requirementsof theirapplicableqecification(s),regardlessof their
end use).

3.3.7.4.1
LlaEUL ‘Ihesurveillance,identification,and trackingsensorselement
refersto thosesensorsrequiredto supportspacesystemsby maintaining
surveillanceand providing the data required for targeting, launch,
guidance,andhomingwheresuchmeansarenotentirelyself-containedatcard
the spacesystem. S@ce systemsmay includetrackingof the spacevehicle
as requiredfor guidanceand controlor rangesafety.‘ItIiselementincludes
sensorsof any spsctrumwhetherradar,optical,or infrared.

3.3.7.4.2~. The command and controlelement
refersto the means to enablelaunchdecisionsto be made and to command
launchof the aero~ce vehicle.lhtielementincludessupplementarymeans
for guidanceof those aerospacevehiclesnot having completely self-
containedguidanceand controland means to command destruct. It also
includesomtrol and checkoutamsoles,datadisplays,andmissionrecords.

3.3.7.4.3u~-?
. .

~. The communicationselementrefersto the
means for distributionof intelligencewithin the space system. This
elementincludesintercommunicationsubsystemsof launchsitesfor tactical
and administrativemessageflow and tiesbetweensensor,data processing,
and launchaod guidancecontrolsubsystems.Communi-tionsmay interface
witbexistingfixed-communi=tionefacilitiesor communicationssubsystems
of launchplafformawhichareassociatedsystemsto theSFXS system.

3.3.7.4.4 The data processingequipment
elementrefersto the meansto renditiondatageneratedat the launchsite
or aboardthespacevehicle,or datareceivedfrom associatedsystemsso as
to accommodatetheneedsof commandand control. Thiselementincludes
computer,Peripheralewikxnent,andprograms.

3.3.74.5 ‘ihe‘launchegui~~t elementrefersto
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the means to launchthe aerospacevehiclefrom stationarysites. This
elementmay Mcluk stwage facilitiesand checkoutstationsfor readiness
verificationwhen theseare integralto the launcher.It may also include
safetyand protectiveelementswhen theseare not integralto the launch
platiormor sitefacilities.

3.3.7.4.6 . The auxiliaryequipmentelement
refersto the generalpurpose/multiusagegroundequipmentutilizedto
supportthe variousoperationalcapabilitiesof the command and launch
equipments.Thiselementincludes,forexample,powergenerators,power
distributionsystems,environmentalcontrol,cabling,malfunctiondetection,
fire prevention,security systems, and other common-usageitems not
applicableto apcific elementsof theground-baaedequipment.

3.3.7.4.7 The common supportequipment
elementrefersto thoseitemsrequiredto s~rt andmaintainthesystemor
portionsof thesystemwhilenot directlyengagedin theperformanceof its
mission,and whichare presentlyin the KID inventoryfor suppxt of other
systems.‘his elsmentincludesall effortrequiredto assureavailability
of &is equipmentfor suppxt of theparticulardefensematerielitem. It
alsoincludesthe acquisitionof additionalquantitiesof theseequipmnts
if caused~ the introductionof the*f enaematerielitemintooperational
service.

3.3.7.4.8 1.L.94.8 Pl?~. The peculiarsupport
03@anentelementrefersto thoseitemsrequiredto supportandmaintainthe
system or portions of the system while not directly engaged in the
performanceof itsmission,and whichhavea@ication peculiarto a given
defenea materielitem. ‘Ihiaelementincludesvehicles,equipnent,tools,
etc.,used to service,transport,hoist, repair, overhaul,assemble,
disassemble,test,inspect,or otherwisemaintainthemissionaguipnant.It
also includesall effortassociatedwith the design,development,and
productionof peculiarsupportequigmsnt.

3.3.7.4.9~. This element is provided for any
equipnentassociatedwith the systemwhich is not otherwiseaccountedfor
above,or to placee@asis uponan itemwhichis of particularmanagement
concern.

3.4 ~. ‘he follrwingacronymsareusedin thisbadtook.

ADP
hFPcn
AF
AFR
Ar4wL

IQ
APP
AsDD
hsm
Mm
Ass
SLs

autamticdataprocessing
~ forceplanninghandtook
Air Force
Air Forceregulation
AcquisitionManagementand@terns DataSaquirementa
(imtrolList
acquisitionplan
advancedprocurenk?ntplan
aaaOnblypareawl, deuonatrationandvalidation
assemblypsraonnel,fullscaledaveloprent
assembly~raonml, ~oduction
~rova3 for servicesuse
Eureauof Iak=WStatistia
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ChIG
CCDR
CER
CEs
CFs
CI
CIN
mw
CPR
cm
Ums
n?l
EcP
Dan
Dc!rs
DID
mSARc
EoD
C6ARC
MU
IHJD
Et3Js
Drc
WAL
Eco
KP
RNDD
FNFD
m
FADD
FAFD
FAPD
m
FsD
FSN
FYDP
G&A
Gcr
Gc!rD
GCI’S
GFs
GSu
m
GSUS
ILs
UP
m
LLMS
INDD
IT&E
J=NS
I&c
IKIR
LoRA

- CastAnalysisImprovementGroup
- ContractorCostDataReporting
- costestimatingrelationship
- costelementstructure
- contr=torfurnishadequipment
- configurationiten
- courseidentificationnurmter
- restand operational.effectivenessanalysis
- CostPerformanceRep3rts
- cumulativeaveragelearningtheory
- contrti workbreakdownstructure
- Deparbrentof theArmy
- decisioncoordinatingpaper
- directsupportcontactteam,dedicated
- diractsupprt mntact team,eAared
- d3taitemdescription
- Eepartientof theNavysystem AcquisitionReviewCouncil
- Deparbnentof Defense
- DefensesystemsAcquisitionReviewCouncil
- directsupportunit
- directsupportunitmaintenancepersonnel,dedicated
- directsupportunitmaintenance~rsonnel,shared
- design-tmcost(design-t~life-cyclecost)
- dcnrmstrationand validation
- engineeringchangeorder
- engineeringchangeproposal
- engineering~rsonnel,demonstrationand validation
- engineering@raonnel,fullscaledevelo~nt
- engineeringpersonnel,production,designaasurante
- fabrication~rsonnel,dermrstrationandvalidation
- fabricationpersormel,fullscaledevelopnt
- fabricationpsrsonnel,production
- foreignmilitarysales
- fullscaledevelo~nt
- Federalstocknmter
- fiveyeardefenseprogram
- generaland administration
- generalsuppxt contactteam
- generalsqprt contactterm,dedicated
- generalsupportcontactteam,shared
- goverxuoentfurnishedequi~ent
- generalsupportunit
- generalsupprt unitdedicated
- generalsupportunitshared
- integratedlogisticsugport
- integratedlogisticsupprt plan
- intermediatelevelmaintenancepersonnel,&dicated
- intermediatelevelmaintenancepsrsonnel,shared
- indirect~rsonnel,dedicated

~~ction, testand evall!ation
- y.Istlficationformajorsystennew starts
- lifecyclecost
- levelof repair
- levelof repairanalysis
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LRG
LFu
ISA
LsAR
MCO
MM
M3s
MP
~N
MSARC
M1’BF
KITR
NAVAR
NAVELEX
NAVMAT
NAVSSA
NSN

~D
Cmo
CXlm
Oakl
o&s
m
OFRD
OPRS

Pcs
PEDD

Pm

mm
PsP

I
PmP
FMDD
F?.lFD

I FMPD
PU)D
mL
mM

I PPBS
FRcc

I IWBS

QC

QCFo

RAM
RaD
RDT&E

I
RFP

logisticsreviewgroup
lowestreplaceableunit
lcqisticsupportanalysis
logisticsuppxt analysisrscocd
militaryconstructionappropriation
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4. GENERALREQUIRH!ENTS

4.1 ~. Life cyclecostingis the eyetenraticranalyticalprccessof
determiningand listingthetotalcost of developing,producing,owning,
o~rating, supporting,and disposingof materielor weaponssystems.This
process must begin as early as possible (preferablyin the concept
formulationandvalidationphase)sincethe opportunityto minimizethecost
of ownershipdiminishesrapidlyse the designand developmentof a weapons
systemprmeede throughthe acquisitionqcle. Figore1 depictsa funding
patternforthelifecyclecostof a representativemannedweaponsystem.
The actualfundingpatternforanygivensystemwilldependon thenumberof
assignedoperatorand maintenancepersonneland annualusagefactors.

1+ LIFEcYCLECOST -l

I /4 I
OPERAIION b SUPPORT —!

i I,— SYSTEMAm”,ul,m—1
1
I
I I
I I— PRODIJCTIOM— I
I I

~\

‘-x’m’

o I n III vuns

MILESTONES

It has been estimatedthatup to75 percent of a system’slifecyclecost
has beendeterminedby desigrand programdecisionsmade priorto the very
earlystagesof fullscaledevelopmentas shownin Figure2. Experiencehsa
shownthatit is muchmorecosteffectiveto designin affordabilitythanit
is to redesignfor affordability.tie of the major objectivesof this
handbookand the Model is to assistthe programmanager in definingthe
variableswhichdrivelifecyclecost se earlyse possiblein the system%
lifecycle,preferablypriorto milsetcneO. llarlydefinitionis crititi
to the successof life cyclecostas a programmanagementtool. Ideally,
the preliminarycost driverdatabase shouldbe providedto development
contractorsse partof the initialR&D RFP.
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4.1.1 DoD Directive5000.1directsall militarydepartments
to achievethemostcost-effectivebalancebetweenacquisitionandownership
costsand systemeffectiveness,and to consideraffordabilityat everymile-
stone. ~ Instruction5000.2definesaffordabilityas the abiIityof the
Serviceto provideadeguateresourcesto acquireand operatenew systems.
Thesedirectives,in conjunctionwithOMB CircularA-109,make itclearthat
the decisionto procurea new weapon system,no matterhow desirablethe
weaponsystemmay be,shallbe dependentupontheGovernment’sabilityto
fundboththeprocurementand theopsrationof thesystem.

4.1.2~ . Developmentalsystems must compete for
limited resourcesat all decision levels startingwith sponsorsand
prcc&dingthroughtheCongressionalbudgetprocess (PPBS).Affordability
issues can be expected to be closely examined many times in the
developmentalcycleof a system-- both intermsof the system’scost for
variousconfigurations,capabilities,uses and maintenanceconcepts,and in
termsof thesystemas one of manycom~ting systemsvyingforService,EoD
and Congressionalbudgetdollars. The expectedcosts for all proposed
systemsat anygiventime farexceedavailableresources.

4.1.3 The dacislonenvironmentin whichthe
systemacquisitionprocessopxates is exceedinglycomplex. tkcisionsmust
be made by peoplefrommanyorganizations,oftenwithconflictinggoalsand
priorities.Eecisionsare stronglyinfluencedby the degreeof confidence
each participanthas in the availabledecisioninformation,especially
~rformance and ewnomic data. A major objectiveof lifecyclecostingis
to providedecisionmakersat all levelswith sufficientcredibleeconomic
informationto determine the most cost-effectiveconfigurationfor a
materielsystemwithintheboundssetby affordability.

4.1.4 The develo&xnentand preaentationof com~rable custs
for all propsed systemsis vitalif informsdacquisitiondecisionsare to
be made by theServices,EoD and Congress.The derivationof costestimates
must be subjectto reviewand agreementby the decisionmakerswho must
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choosewhich systemswill continueand which will be terminated. cost
estimatespreparedusingthe same lifecyclecoststructureand thesame
estimatingmethodsfacilitateagreementaboutthe relativeeconomicburden
of competing systems. Estimates which understatethe true cost of
procurementor ownershipmay resultin acquisitiondecisionsdetrimentalto
the o~rating forcesaa a whole.

4.2 ~ CVC1.=~ . Lifecyclecostanalysesare
applicableto the wholespectrumof engineeringand acquisitionmanagement
issueswhichinfluenceresourceconsumption,Thee estimatesprovidefocus
andprepectiveto acquisitiondecisiona, add disciplineand structureto
the acquisition process, highlight economic risks and facilitate
communicationbetweenallmembersof theacquisitionteam,many of whom
crossorganizationaltourdrieswhileparticipatingon a parttimebasisin
the acquisitiondecisionprocess.

4.2.1 ~ The research,developmentand production
phasescan be characterizecies dynamicprocesseswith both Gcvemment and
industryparticipantscontinuallypropsing designalternativesto satisfy
performance,reliabilityand maintainabilitygoalswithin the boundsof
affordability.Life cyclecost waluationeare essentialto determinethe
economicimpsctof thesealternatives.~ical engineeringissuesinclude:

a.

I b.

The useof existingmilita~ modulesvs useof off-the-shelf
commercialmdules vs developmentof entirelynew modules

The selectionof end itemswith whichto configurea suiteof
I equipments

c.

d.

Equipnat reliabilityandmaintainability

Furchaaeof advancedtoolingvs unitproductioncost

4.2.1.1 ~ and . Investmentsto increase
reliabilityor maintainabilityshouldyield comparableoperatingcost
savings.Withoutthe disciplineof lifecyclecostanalyses,engineerscan
be expectedto minimizeproductioncosts. Lifecyclecostanalysescan aid
in overcomingthe tendencyto suboptimizeon productioncostsat theexpense
of operatingand supportcostssince they can providethe engineerwith
directfeedbackof all the econanicconsequencesof designalternatives.

4.2.2 . Total system life cycle cost
estimatesare accomplishedearlyin the conceptdefinitionphaseand form
eesmtial inputsto the cost and operationaleffactivenessanalyses(CCIEA)
whichsu~rt decisionsto continueor terminatea prqram. Mostsukeqwnt
lifecyclecostanalysesfccueon tlmeecostswhichhaveyet to be incurrsd.
Issuesinclu~ schedule,productionratea,investmentin industrialbaseto

reducerecurringproductioncosts,financialplanning(R3M,PYDP,budgets)
and affordability.As programsmature,annualand committedfuturecosts
grow and the opportunityto control those costs through alternative
acquisitionstrateqieadedinss.

4.2.2.1 . As near term cash flow
requirementsincrease,programsbeginto competefor largerportionsof
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availableprocurementando~ratingdollars.In thisarena,comparablelife
cycle cost estimates for all competing systems are essentialto the
winnowingprocessconductedby the ServicesrDoD and Congress. Without
comparableestimates,programs cannot be evaluatedin terms of their
economicimpacton overallcombatreadiness.Theevaluationof theeconomic
impacton totalcombatreadinessis especiallyimportantsinceresources
committalto a new systemcannotbe usedfor currentsystemsor othernew
systems.

4.2.2.2~ . Lifecyclecostanalysesareused
by both Governmentand industryanalyststo examine lagisticsupport
alternatives.The econrmicimpactof maintenanceconcepts(e.g.,repairvs.
discard)and personnelcoststo supporteachconceptmust be evaluated.TO
provide structurefor these analyses,the Governmentshould developa
baselinemaintenanceconceptandprovidethatconceptto the development
contr=tor66 part of the procurementpackage.This facilitatesthe source
selectionprocessandmakesitpssible for thedevelopmentmntractor(s)to
integratesupportabilityintothedesignat the initiationof a program,
preferablyduringthe proposalprocess.

4,2.2.3 . The Governmentmust be able to examine
proposedoperationalscenariosforaccuracyand affordability.Gperator
costs,trainingcosts,fuel,transportationand equipmentdensitiesmust be
examined. Aa in the casewith logisticsupportconcepts,the Government
shoulddevelopa baselineconceptfor pacetimeoperationsandprovidethis
baseline to the developingcontractorsas early as possible in the
procurementprocess,preferablyaa partof theprocurementpackage.If coat
constraintsare eetabliehad,lifecyclecostanalyseacan assistplannersin
examiningsquipmentdeploymentscenarioswhichgainthegreatestproduction/
O&Ssavingswiththe leastimpacton combateffectiveness.

4.2.3 ~ cost ~ Lifecyclecostestimation
in Defense programs is an iterativeprocess in which the range of
uncertaintyis narrowedas the developmenteffortnearscompletionand
productionplanning is refined. Cost estimatesare requiredat four
distinctmilestones,as illustratedinFigure3 below

a. Initialcostestimatesare cuntainedin theRCC/JMSWSand prwide
the minimum essential cost information upon which to assess the
affordabilityof the requiredcapability.

b. A baselinecostestimateis a rafinementof the initialestimate
which includesdetailedacquisitionand ownerehipcostsbaaedon the MIL-
57fD-881summarywork breakdwn structure.Traceabilityof coatestimates
and costfactorsbeginswiththisestimate.

A developmentcostestimateis a detailedreftiemen~u@atingof
the b~selineestimateand is requiredto supporta decisionto enterfull
scaledevalopv3nt.

d. A productioncost estimate is’an update and revisionof the
earlier estimates. The productionestimate forms the basis for the
productiondecision.
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4.2.4&@EIIMU of estj,D@RR. Initialequipmentcost estimatesgenerally
utilizea mixtureof parametricestimates,analogy,and expertopinion.
These techniquesmust be basedon similaritiesto existinghardware. As
engineeringsolutionsaredevelopedand uncertaintiesare resolved,these
“kst guess”estimat= are replacedby engineeringestimates(seeFigure4).
Engineeringestimates are based on costed parts lists and standard
manufacturtigrateaand prsctices.Whiletheyare normallyconsideredmore
reliablethan the preliminaryparametric/analogymethods,they must be
carefullyreviewedfor completenessand accur~yof sourcedata. Parametric
estimates are frequentlyused as a check aqainst which to meaSure
engineering
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5. LIFECYUE axmm ME’JHcmm

5.1 Genexal. This sectionpresentsa basic8-stepmethodologyfor life
cyclecosting(=.nnmarizedin Figure5). ‘TbisIMthodo@Y is Prea~tedss a
generalapproachto the developmentof a lifecycleestimate. It is not
meant to constrainthe flexibilityof eithertheprogrammanageror cost
analysts.

5.1.1~. ‘l%issectionalsopresentaeachof themst elementsand
cost factors applicableto the Model. Worksheets for the major cost
elementsare groupedin figuresbeginningwith researchand development
systemlevelcosts(5.2).Theseworksheetsmay be useddirectlyto develop
and reportthederivationof costsas ~ndices to lifecyclecostreports.
T?EVare providedto assistin thecollectionand developmentof lifecycle
costdatr-by analystsfromdyffgrentorganizations.

m

* ----------------------------------

r I

+
CVncmnc”e”----------.-bp;v~.tn

Figure5. ~

5.1.2 ~
. .

‘Ihefiratstepof the methodologyis to identia,
formulate, and state the objectives of the analYsis or study which
originallygenerated the need for the life cycle cost estimate. The
statement,.ofobjectivesmustclearlyidentifythe decisionswhichare to be
basedon the analysis,and the factorsto be developedas a resultof the
analysiswhichare requiredto make thesedecisions.Prop2rlyformulated
objectivesdefineand limitthe scopeof the cost analysiseffortand help
tinsure that the life cycle cost estimate is relevantto the program
,decisionswhichdependupontheestimate.
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5.1.2.3~ on cb~
. . Objectivesmust frequentlybe limited

becauseof data inadequacies,e.cheduleandmanpcwerlimitations,degreeof
accuracyrequired,amcuntof estimaterationaleand justificationrequired,
and uncertaintiesas to the appropriatemethcdof modelingcertainasp?cts
of the problem.

5.1.3 ‘~. l%e identificationand adoptionof consensible
assumptionswhichinfluencethe estimatingprocessin lifecyclecostingis
critical if the exercise is to yield useful results. A consensible
assumptionis one that is not so obscureor ambiguousthat analystsare
unable either to whole-heartedlyagree with it or offer well-founded
objectionsto it. Assumptionsgiveboundariesto the analysis.

5.1.3.1~. It is imperativethat every assumptionbe given a
criticalexaminationfor its validityin a “real.world”environmen~ lhis
examinationincludesox rational,engineering,organizationaland political
dimensions. Most questionsregardinqthe validityof a given analysis
result from improper selection or inadequatedocumentationof the
assumptionswhichunderpinthe results.

5.1.3.2 . Boundaryassumptionsformaterielsystem
analysesusuallYfallintothe followingcategories:

a.
b.
c.

Procurementguantity
~te of production,schedule
Leamina curve I

d.
e.
f.

::
i.

1.

Concept‘ofopsration
Logisticsu~rt concepts
Cperatinqlifeof theequipnart/system
Residualvalue
Disposalcosts
Inflationrate
Discountrate
Sunkrests
Acquisitionstrategy

In thefollowingdiscussionof eachof theabovecategories,groundrules
are presentedwhich are based on Governmentand industryexperiences
conductingweapon system life cycle cost analyses.Boundatyassumptions
are based on policy decisionswhich are beyond the discretionof the
analyat. Valuesused shouldbe developedin closecoordinationwith the
programmanagerand shouldreflectcurrentServiceandC@ policy.

5.1.3.2.1 . The procurementquantityspecifiesthe
totalnumber of systemsor equipmentsto be purchased(e.g.,worldwide
minimum essentialrequirementsincludinginitialstccklevel,maintenance
float,pipeline,war reserves,and trainingestablishment).The quantity
SFeClfiedmust reflectas closelyas pssibleactualtime-phasedprocurement
intentions.lurinvalidassumptionwill directlyinfluenceproductionand
operatingand su~rt costestimates.

5.1.3.2.2 The rateof productionis the rateat whichthe
system/equipmentwillbe producedand delivered.Thisassumptionhas an
impact on productionand operatingand support costs. Nonrecurring
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production costs are affected, particularlytooling and production
facilitiescosts. Eachproductionline has an optimumrate of production
whichminimizesunitproductioncosts. Largerand smallerproductionrates
oftenresultin largerunitrests. Time-@maedoperationsand sqprt costs
are de~ndent u~n thedeliveryratewhichde~ds upontheproductionrate.

5.1.3.2.3Leun&uaum. The learning curve is based on historical
evidencethat, as the total quantityof units producedincreases,the
manhoursor costto producethatquantitydecreaseby some constantrate.
Someof thefactorscontributingto thisdeclinein costsarw

a. Increasein workerfamiliaritywithjob.
b. Developmentof nmre efficienttoolsandmachines.
c. Improvementin organizationandnanagsrnmt.
d. Solutionof productionengineeringproblems.

Costsincludedin learningcurvecalculationsare composedof contractor
quantityrelatedrecurring costs to includegeneraland administrative
(G&A),and fee or profit. Nurmallyexcludedare any rnntractornonrecurring
or nonquantity-relatedrecurringcosts,e.g.,projectmanagement,system
testand evaluation,training,in-houseCovernmntproductioncosts,or the
cost of Governmentfurnishedequipment(GFE),data,peculiarand common
supportequipment,initialsparesand repsirparts,or operational/site
activation.

hhen costsandtuy quantitiesareplottedon graph~~r, the learningcurve
looks like that in ExampleA of Figure6. When these same figuresare
plottedon log-logpaperas in ExampleB of Figure6, thecurvebecomesa
straightline. The useof a straightlineas o~sed to a curvepermitsan
easierand more exactextrapolationof costs.

ExsmploA ExampleB

A,.”w
UM SLOPE ._%
P,mudal
cd

UPC ,

FEl
D

UPCIO A

UPc,w c

1 ,0 $00
my0u9”uty

NOTE Given the dopeoftheIearnlngcurve,thequantity
usedforthobaseunitDroductloncostestimateand
thebaseunitproductlo”codestimate,theusw
cancomputeunitpmductloncostsgiventhe
associatedbuvauantltv.

Figure6. ~QlrYe
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‘l’herateof ‘learning”representsa.constantdecreasein unitcostsfor each
doublingof productionquantities.Two formsof the learnin9c~ve are used
dependinqon whethertherateof changeis more accuratelyreflectedin the
changesin the:

a. averageunit costs for all units produced,referredto as the
cumulativeaveragecurve

b. costs of the last unit producedin each lot, referredto as the
unitcurve.

The slope and form of the learning curve varies between products,
manufacturingtechnologiesfor the same product,contractors,and even
multipleproductionlineswithinthe same contractorfacility.Therefore,
it isnecessaryto exercisedue care inusinghistoricaldatato estimate
theseslopssand selectingunitcostor cumulativeaveragetheory.

Experiencehas shown that some analysts tend to mix the use of the
cumulativelog-linearcurve and the unit lrq-linearcurve.lhietypically
occurswhen the analystattemptsto use the unit costsderivedfrom unit
theoryto determinethe averageunit cost and then usingthecumulative .
averagelog-linearcurveformulato determinelot costs.

This is incorrectandwillgenerateerroneousresults.Bothcurveswill not
exhibitthe same “straight-line”characteristicfor the same slope. The
relationshipbetweena unitcurveand a cumulativeaveragecurvewith the
same slopeis shown in Figure7. Figure7 makes it clearthatgiven the
samedatapints, the incorrectselectionof one theorywhen theotherbest
representsthe datawill causeerrorsin lot costcomputations.Unit cost
theorywill yielda lowerlotcostestimatethanwill cumulativeaverage
cost theorygivenequalsizelotsand egualfirstunit costsas shown in
Figure7. Lot costis shwm in theFigure7 se the aresundereachcurve.

74. I I [ I I 1 I I
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Analystsfrequent.lycomputetheoreticalfirstunit costsfor a varietyof
existingequipmentsand use these to postulateCER’Swhich predictthe
theoreticalfirstunitcostfornew items. Whendealingwithhistoricallot
costs,it is criticalthat the analystdeterminetoththe rateof learning
and the form of thetheorywhichmostcloselyrepresenttheactualquantity
relatedchangesin lotcostswhencomputingtheoreticalfirstunitcosts.

~ error in theory selectionwill cause an error in estimatingthe
theoreticalfirstunitcostsfromactualcostdata. Thisleadsto errorsin
the formulationof the CER’Swhichpredictfirstunitcostsand lotcosts
for the new item A theoreticalfirstunit costcannotbe validsteduntil
the selectionof eitherunitcostor cumulativeaveragecosttheoryhasbeen
-resolved.

Givenno historyfor predictingthe learningbehaviorof a new item,the
analystshoulduse the learningtheorythatbest fits similaritems. When
in cbbt, the cumulativeaveragetheorywillyielda higherestimateof lot
costsgiventhe samefirstunitaxt and learningcurves. A more detailed
discussionof the two learningcurvetheories,with an exampleto showhow
eachis applied,ispresentedin 5.7.5.

5.1.3.2.4 t of . The conceptof o~rationsdescribesthe
way thesystemor equipmentis to be operatsdin the~acetime operationand
trainingenvironment.Wartime usage is not relevantto lifecyclecost
estimates.specifically,the analyst must determinethe number,manning
levels, productivity,types, skill levels and turnover rates of the
personnelrsquiredfor operation;consumablesand theirconsumptionrates;
operationaltransportationand operationalfacilityrequirements,ifany.
See 5.5.3,5.6and 5.8for furtherinformationaboutmanpower.

The numberof systemsto * operatsdand the annualoperatingcycles(i.e.,
hours,roundsfired,kilometersor milesdriven)are majorcwstdriversfor
o~rating costs. It is importentthatthe most reelisticfigureobtainable
be used. Traininquse shouldalsobe includedfor on-the-jobtrainingand
formalskillstraining.The conceptof operationsshouldbe verifiedby the
commandingofficersof the unitsscheduledto receivethe system being
costed. See S.h30 5.7.6.

5.1.3.2.5 ~ . The logistic support concept
describes,amongotherthings,how,where,andat whatlevelstheequipment
willbe supprtsdafterdeployment.Thelogisticsuprt assumptionsshould
describethe numbers,manninglevels,productivityrates,types,skill
levels,and turnoverratesof the maintenancepersonnel;the facilities
required:repairstrategies;and stocklevelrequirements.

‘Inthe initialplanningstagesthe tentative,logisticsupportconceptis
normallydescribedin the PreliminaryIntegratedLogisticSupportPlan
~(PILSP). If a logisticsupportconcepthas not been specified,a concept
should,be postulatedbasedon the ILSplanningfactors.

‘Thelifecyclecostsbaaedon the suppxt conceptand othercriteriasuchas
operationalavailabilitycan aid the,Governmentin the selectionof the
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optimum logisticsupport concept. As in the case of the operational
concept,operationalcommands must participatein thisprocessto help
identifycostdriversand limitingfactors.

5.1.3.2.6 . The life of the equipmentcan be specifiedin
threeways:

I
a. The physical life is the estimatednumber of years that the

equipmentcan physicallybe usedbaaedon projectedannualusageratesfor

I
the functionforwhichitwas procursd.

b. The technologicallife is the estimatednumber of years before
technologywill make the existingor proposedequipment obsoleteor
unsupportablebecausetheproductionbasewill haveceasedto exist.

c. Tne economiclifeis the~riod of timeoverwhichthe benefitsto
be gainedfrom the equipmentcan reasonablybe expectedto accrue. The
economiclifeusedfor lifecyclecostanalysisis a functionof Service
policyand the equipmentbeingcosted. 20 yearsis commonlyusedalthough
periodsof 10 to 30 yearsare oftenuseddependingon the equipmentbeing
procuredandprojectsdprcductimprovementsand rebuilds.

5.1.3.2.7~ The residualvaluerepresentsany gain from the
sale of the system/equipmentat the end of its economiclife. If the
residualvalue ia poaitiveat thispoint in time, some of the resources
expendedfor the System/equipmentcan be recoveredthroughitssale. lhis
is es~ially importantfor equipmentwhichmay enterthe foreignmilitary
salesprogramor be transferredto reserveforces.h thesecases,residusl
valuesare importantsincetheymay nearlyequalprocurementcosts.

5.1.3.2.8~ . The disposalcost is the estimatedcost that
willbe incurredin thedisposalof theequipnentat theendof itseconomic
life. ‘Ihesecostsmightaccruethroughdismantling,selling,or scrapping
the system or equipment. Since residualvalueis a positivevalueand
disposalcost is a negativevalue,it isoftenadvantageousand realistic
forequipmentwhichis to be scrappedto assumethattheyare squal. If it
is assumed that residualvalue and disposalcosts are expectedto be
approximatelyequal,neitherare presented.

5.1.3.2.9 .The preparationof costestimatesforsystems
end programainvolvingthe acquisitionof major equipmentsshouldinvolve
the considerationof econanicescalationaescciatedwith the costsusedin
the estimate. It is the policy of the DoD that all cost estimatesfor
weaponssystems will reflectthe expectedultimatecost to acquirethe
eystem. All costestimatesshouldreflectthebestestimateof the amounts
ultimatelyto be paid,specificallyincorporatinganticipatedchangesin
futureprice levels,i.e.,inflation. DoD Instruction7041.3gives the
followingguidelinesforthetreatmentof inflation:

a. For comparativestudies,all estimatesof costs and financial
benefitsforeachyearof theplanningpericdwillfirstbe made intermsof
constantdollars,thatis, in termsof the generalpurchasingpower of the
dollarat the time of the decision.~ese estimatesshouldnot includeany
forecastedchangein thegeneralpricelevelduringtheplanning~riod.
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b. Cost projectionsmay be changedover the periodof analysisto
reflectonlyrealchangesincostsdue to changesin resourceconsumption
(e.g.,an increasein the expectednumber of repairs),or Price changes
effectedsincethebeqinningof the ~ricd of analysis.

c. Cost projections may also be changed due to economies or
diseconomiesof scaleresultingfroman increaseor decre~e in thequantity
of gods and servicespurchased.

d. When inflationis consideredimportantto the conclusionof the
study,a secondcomputationwill te made in termsof of current(inflated)
dollars. Using the constantdollarestimatesas a baseline,inflation
shouldthenbe includedby usingthe Officeof the AssistantSecretaryof
Defense (OASD)(Comptroller)price indicesfor Procurement;Research,
Development,Test and Engineering(RDT&E);Family Housingand Military
Construction;@rations and Maintmance;and MilitaryPersonnel.The only
exceptionis when thereare specificcontractualarrangements.

To avoidoverestimatingand ~uble countingfor the effectsof tiflation,
C@ Instruction7041.3requiresthat considerationte givento contractual
provisionswhichincludeprovisionfor inflation,laboragreements,and the
extentto whichmaterialisalreadyon handor willbe furnishedunderfixed
pricecontracts.

When projectingfiguresthathave previouslybeen inflated,the analyst
needsto deflatethefiguresto the baseyear (yearestimatemade),using
the inflationrates used originally,and then reinflateusing current
inflationrates.

The Modelallowsthe analystto quicklyand easilychangebaseyearsand
inflateusingMD or contractualratesbecauseOASD inflationindicesare
stord in the Mcdellsdatabaseand are undatedsemiannually.See 5.13.

5.1.3.2.10 “~ -. Discountingfuturecashflows is basedon the
realizationthat the deferralof expendituresallows the presentuse of
moneyinaltermtiveinvestnmtsto yieldsomebeneficialreturns.If funds
must be expendedin the present,theiruse in alternativeinvestmentsis
lost. DcD Instruction7041.3prescribesthe presentEoD policyfor the use
of discounting(orpresentvalueanalyees)for the econanicanalysisof MD
programs.

At the presenttime, the standarddiscountratespecifiedby theM is 10
percentperyearcompoundedannually. Thisvalueisan assumptionin the
analysts data base and can be changedby the analyst. The Model allows
analyststo disccuntbothconstantand inflatedestimates.

Currentplicy is thatdiscountingshouldnot be usedin costestimatesfor
thefollowing:

a. D5cisionaconcerningtheacquisitionof commercialtypeservicesby
Governmentor contractoropxation
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b. Proposedprograms/projectswhich if adopted,wouldccmmitthe DoD
to a seriesof measurablecoststhatinaggregatewouldnotextendover3
yearsor thatresultin a seriesof cashbenefitswhichdo not extendmore
than3 yearsfreintheinceptiondate

c. Programevaluationstudieswhichdeal onlywith historicalcosts
and containno costcomparisons.

Discountinghaa fallenintodisuserecentlyand the analystshouldverify
currentServicepolicybeforeusingit in an analysis.

5.1.3.2.11 ~. Sunk costs designatethose costs irrevocably
committedto a program.Sincesunkcostsare alreadycanmitted,therewill
be no variationfor thosecostsbetweenalternativesystemsor equipment=
For comparativestudies,only the relativecost differencesof future
e~ditures are emncmicallyimportant.However,sunkcostsdo serveto
give~rspectiveto the relativecostdifferencesof remainingalternatives
and are frequentlyincludedfor thispurpose.

The analystshouldalwaysbear in mind thatthe politicalimportof sunk $
costsmay be fargreaterthantheengineeringor emnasic ireport. t

5.1.3.2.12~ . Theacquisitionstrategyaddressesthe
contractualstrategyand the typeof productioncontractto be awarded.
Productioncostswill be influencedby whetherthe mntract is solesource
or competitive,whether it is a singleyear or multiyeagcontractand
whethertherewillbe one or moreprcducers.

5.1.4 ~. The next step in the LCC analysisis to
developa formallystructuredtableof thecostelementsto be estimated.
The purposeof thisstructureis to insurethat:

a. allrestsare takenintoaccount
b. nonearedoublecounted
c. individualcostelementsareconsistentlyandclearlydefined

TheCostSlementStructure((3?S)is a basictoolfororganizingthe analysis
in keepingwith itsprescribedobjectivesand scope. The importanceof
completelydefiningthe individualmst elementsstemsfrom inadequaciesin
clefiningwhat is inclu&d in theestimate.Historically,manycostoverruns
can be traced to the use of incompletecost structuresfor initial
estimates. Additionally,comparableindependentcostestimatescannotbe
made if bothestimatesarenot baaedon the sameCES.

5.1.4.1~. The cost element structureand
definitionswere chosen to integrateall applicablecost regulations,
directives,plicies snd CSD guidanceat the time of @licatiorr. The @S
is organizedsequentiallyintothe threemajor phasesof a system’slife
cycle:ResearchsrdDevelo~ent,Production,andCperatingandSu~rt. The
costelementsforeach&hse are listedin Figures9, 72 andTableII in 5.5
respectively. For R&D and productioncosting,thereare 5 levelsof cost
elementsavailableto the analyst. This levelof detailencompassesthe
majoractivitieswhichmust be consideredin a systemacquisitionprogram.
Not all of thesecost elementsapply to everyprogram. The analyst is
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expectd to determinewhichcostelementsare appropriateto eachprogran.
The analyst should select cost elements as requiredfor the specific
analysisusingthe followingguidelines:

a. Selectcost elementsfrom the cost structurecontainedherein.
This cost structurehas been createdfrom standarddefinitionsof cost
elementsforDefenseprograms.T%e use of a consistentcoststructurewill
aid in thecompilationof cnsthistoriessuitablefor futureanalyses.

b. Selectcost elements in as much detailas practicablefor the
analysis. When costscannotbe brokenout into separatecost elements,
estimatecostsat thenexthiglrercostcategory.Aggregateestimatesshould
be refinedin lateranalysesaa furtherinformationbecomesavailable.

5.1.5 . The precedingstepshave
establisheda framework which definesthe scope and detail of the LCC
analysis.

The next step is to developa costestimatefor eachelementof thecost
elementstructure.Some insightintothe overallnatureof the complexity
of the costestimatingand costanalysisproblemcank gainedby examining
typical“costdrivers”representativeof equipment programs. Table I
presentsa summarylistof generalizedcostdriversand is not intendedto
be comprehensive. It is a rough indicationof the varietyof hardware,
software,program,and ILScharacteristicswhich impactR&D,Production,
O&S,and lifecyclecostsof equipmentprcgrams.

Some factorshavegreatercost impactthan others. ‘Iheaehavebeen ranked
in theirtypicalorderof impacton the costfor eachlifecyclecost@ae
from (1) most important, (2)second in importance,and (3)third in
importance.Thevarietyof thesetypicaltechnicaland notitechnicalcost
driversmust be accountedforwhenPostulatingcostestimatingrelationships
for eachcost element.

Cost sensitivitystudiesdepend upon the selectionof cost estimating
relationshipswhichreflectthesecost drivers. To the extentthat major
cost driversare not accountedfor in the cost estimatingapproach,the
impactof changesin the ax.tdriverson theprogramcannotbe estimatedor
controlledby programmanagers.?ianyof thesecostdrivershavekeenbuilt
intothe Model’scostestimatingstructure.

5.1.5.1 . Thereare fourmajortypesof cost
-estimatingtechniques.Eachtechniquerequiresdeterminingfactorsand
their relationshipswhich can be used to predictthe valueof each cost
element.

The fourmajor techniquesfor determiningcostestimatingrelationships
(CER’S)are:

a. Parametric
b. Industrialmgineering
c. Analogy
d. Expsrtopinion
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TableI. Generalizedcostdrivers.. .

ParmneterRmkingU
Total

R6D P2toD 06s 2CC

1 - RardtmreDesignCharacteristics& Requirements
a - PowerKequircm.ent
b - WeightRequirement 3
c - SizeRequirement
d - Snvirommntalopere.tinsConditiorm 2
e - Electronic/MechanicalCmplexity 1
f - PackagingDen.9ity
8 - ReliabilityKequirmmnts 2 1 2
h - AutomaticvsManualoperation 1
i- Survivability/Vulnerability Requirements 3
j - External 2nterfaceKequirenents
k - CuoponentTechnology
1- Tempesth EMI/IMCSequirenents
m - MaintainabilityRequirements 3
n - Suilt-in-TestSquipment

2 - softwareOesignCharacteristics
a - FunctionalKequircments 1 1
b - Dingno.stic/Suilt-in-TestRequirements
c - ProsramSizeKequir6nent 2
d - ProgrammingToolsRequired/Available 2
e - Coding2.anguaSe 3 3
f - ComplexityofCoding
g - PercentNewCode

3 - PrOSramCharacteristics
a - NumberofUmit8tobeProducedand 1 1 2

DeliveryPate
b - Lengthofl’otalProgram 2 3 2
c - OserDocumentationRequirements
d - EeSinning& EndingDatesofEachPhase 1

oftheProsram
e - ECP’S 2

4 - ILS(characteristics
a - Operator/CrewRequirements 1 1
b - MsintenancePereonnelRequiremats 2 3
c - Pepair/Mplacement/DiscardPolicy 3
d - RepairPartsRequirements 2
e - InitialandAnnualTrainingPolicies
f - Autcu.stich NanualDiagnostics 2 3
g - AvailabilityRequirements 1 1
h - EquipmentOperatingRates 3

~l%esearet~icalparameterrankings;parameterranking,fora specificprosram
wouldprobablybequitedifferent.
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Costequationsandcostestimatingrelationshipshave a logicalstructure
whichidentifythe variablesand the constantswhichcombineto yieldcost.
Costequationsare algebraicexpressionswhichpostulatesimplearithmetic
relationsipsbetweencostand cost-generatingvariables.For instance,if
a weapms systemwill use a Governmentfurniahedcomputercosting$32,000,
the cost for thatcomputerwould be theproductof the buy quantity(the
variable)and the unit cost (theconstant).This type of formula [Total
Cost= UnitCostX Buy Quantity]is oftenreferredto as a costequationas
distin~isbadfroma CEFL

AS OPFOSedto cost equations,CER’Sare algebraicexpressionswhosevalues
are derivedthroughthe applicationof statisticaltechniquessuch as
regressionanalysis.Thesetechniquesare used to test the hypothesisput
forwardby the analystthat a relationshipexistsbetween cost and the
selectedindependentvariables. The differencebetween CERS and cost
equationslies not in the final formula, but in the methods used to
determinethe valuesof theconstantsusedin eachequation.

To illustratethe differencesbetweencost equationsand CER’S,consider
fuelconsumption.A costequationmightpostulatecostof fuel= o~rating
miles/year* fuel consumptionrate (gailcns/mile). A CER might postulate
fuel cost = operatingmiles/year* fuel consumption(gallons/hp-hour)*
horsepower.Bothequationsare simple algebraicexpressions. Both yield
annualfuelconsumption.Eothshouldbe tnsedon verifiabletestdata. In
fact, the cost equation in this case is a simplificationof the CEIL
However,the CER offersthe designengineerthe advantageof yieldingcost
as a functionof a designvariable:the horsepowerof theenginerequiredto
powerthe vehicleat itsaverageoperating~ad.

When postulatinga CER,the analystmust bearin mind thatthe valuesfor
the independentvariablesmust be availablein some reliableform for the
CERto work. The fuelconsumptionCERwouldbe of littleuse if the analyst
had no reliabledata on fuel consumptionratesfor candidateenginesor no
reliableway to predictthe horsepowerrequiredby the candidatevehicle.

The Model has beendesignedto allowanalyststo generateand inputtheir
own CER’Sor inputcostsdirectlyat any levelin the WPS.

5.1.5.1.1 cost Parametricresting
uses regressionanalysisto es@blish statisticallysignificantfunctional
relationshipsbetween independentvariables(performanceand physical
characteristicsare most commonlyused)and the depm~nt variable(costin
sane form). Parametriccostingis the onlymathematicallyrigorousmethod
whichcanbe usedto makean estimatefromthelimited*ta availableduring
conceptformulation,i.e.,when cnlymissionand performanceenvelopesare
defined.In addition,parametricmethods provide the analyst with an
inexpensivemeansof examiningthe impacton costof a varietyof changesin
system~rf ormancerequirementa--informationof@rticularimportanceduring
the earlyphasesof thedevelopmentprocess.

Particularemphasisisgivento the principlethat a specificfunctional
relationshipbetween independent‘variables(performanceand physical
characteristics)and a dependentvariable(cost)shouldte ~thesized on
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the basisof technicalunderstandingor an understandingof the historical
dataof theprogrsmteinganalyzed.me analyststrivesto identifya cause
and effect relationshipbetween selected independentand dependent
variables.Linear,curvilinear,lcqarithmic,amd exponentialare the most
commonlyappliedregressiontechniques.

The importanceof technicalunclerstandingand designrelevancecannotbe
overemphasized. Many statisticallysignificantrelationshipscan be
establishedbetweenexistingdataandperformanceandphysicalattributesof
a system. But theserelationshipsmust reflectthe engineeringand physics
of the systembeingcosted. Relationshipswith variablesoverwhich the
desiqn team has no control or no way of predictingare of no value,
regardlessof theirstatisticalvalidity. Regressionanalysisis a very
powerfultoolbut ithas no way to testthe “commonsense”of thepostulated
relationship.

A properlydevelopedparametricrelationshipcanbe usedto estimatethe
costs associatedwith the new system by direct substitutioninto the
equationof the system’sperformanceandphysicalcharacteristics.

5.1.5.1.1.1
. . .

~ns. Boundary conditionsplay an
imporat rolein parametricCIR’s. Variablesshouldstaywithinspecific
rangesof existinqdataforthe relationshipato remainstatisticallyvalid.
For example,a databaseon thecostsforsmallarmsmanufacturewhichshows
a relationshipbetweencalibre,barrellengthand unitcostwould not be
appropriatefor estimatingthe unitcostof a 16 inchnavalgun. Variables
whichare outsidethe rangeof existingdata cannotbe espectedto prcduce
reliableresults.

Another restrictionin the process of identifyingcost-determining
Krameters is availability.Costpredictingcharacteristicsof theproposed
systemshouldhe reaeona61yavail~leteforecompletionof designfi which
are easily and unambiguouslymeasurable. Historicaldata may not be
available,or may be availableindifferingworkbreakdownor accounting
structures.~so, thereare frequentlyinconsistenciesand irregularities
in historicaldatawhichmust be resolvedinorderto insurea consistent
and comparabledatabase. Cne valuablesourceof datafor Government(but
not industry)analystsare contractorcost data reportsrequiredby DoD
Instruction7000.11for selectede@x2ms.

I No sophisticatedmathematicaltechniquescanmakeup forinadequatedata.
Theuseof sophisticatedmathematicaltechniqueswithinadequatedataserves
only to confoundthe decisionenvironmentaod may causesome reviewersto
place undue confidencein the resultsand thus underestimatingrisk.

I

1 5.1.5.1.1.2~. Parametricestimateshavetheadvantageof being
developedfroma setof thesamplepointswhichreflectthedelays,prob-
lems, mistakes,redirections,and changingcharacteristicsof developing
comparablesystems. The uee of ~rametric CBR’sto estimatenew programs
takes into accountthe statisticalaverageof such experienceon prior
programs.Parametrictechniques,becausetheydependupm fewervariables
whichare lesssubjectto changeovertime,generallyprovidea morestable
costestimatefornew systemsthando engineeringtechniques.
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5.1.5.1.1.3~ . Parametricproceduresalsohavesome well known
limitations.‘lbbe fullyeffective,thayrequirean extensivebaseof past
coat and performancedata. Thair use impliesthatthe relationshipswhich
existedin the samplesqxm whichthe estimatingequationswere baaedwill
continueto existin thefuture.

Extrapolationswhich involvesystemsthat advancethe state-of-the-art
become increasinglyhazardousas they departfrom the technologywhich
existedat the time the sampleprogramswere procured.Costsfor systems
using largelydifferentstate-of-the-artcomponentsor manufacturing
processesshouldnotbe estimatedusingparametricmethodsunlessdataexist
whichclearlyshow thecostrelationshiptetweenthe old technologyand the
new technology.

The Model is designedto acceptanalystderivedparametricestimating
relationshipsforeachR&D taskassociatedwithdevelopingeachWBS itemas
well as the productioncostforeachitem. Seealso5.7.3.6and 5.7.4.5.

5.1.5.1.2~
. . . . . In the past, the

principaltechniqueusedto su~rt cost estimateshas beenthe industrial
engineeringapproach.‘ihiaapproachrelieson a detailedaccountingof all
the operationsrequiredto developand producea uniqueand specifically
definedpiece of equipment. It makes use of vendorquotes,man-loading
requirementsby work center~d station,and engineeringstandardabuiltup
fromtimeand motionstudies.It is sometimesreferredto as “grassroots”
or “bottoms-up”estimating.

5.1.5.1.2.1~. The advantagesof engineeringcost estimating
proceduresare:

a. Theycan provideaccuratecostprojectionsof equipmentin current
production.

b. The method can be appliedindependentlyto the variousdetailed
functionalcost elements.Aa more detailadinformationbecomesavailable
for specificelements,initialparametriccostestimatesshouldbe replaced
by engineeringestimates(seeFigure2).

c. They providea good reasonablenesscheckof currentplanssince
they forcethe analystto examinetasksand levelof effectrequiredto
completesimilarefforts.

5.1.5.1.2.2~ . The disadvantagesof theengineeringcosteat-
imatinqproceduresare:

a. The engineeringestimatemethodcannotbe useduntildetailed
cost dataare available(bythe time thisinformationis available,past

decisionsmightprecludecertainattractivecoursesof action).

b. Theyare usuallymore costlyand time consumingthanthe other
methods.A greatdealof effortis requiredto acquirethe necessarycost
dataand to keepthesedataup to dateand internallyconsistentwhilethe
systemor designis in a stateof flux.
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c. Reviewingand evaluatingcost models which use engineering
relationshipsis complicatedby the size,complexityandlevelof detail
involved.

d. Theymay notaccountforprogramuncertaintiesand complexity.

The Model is designed to facilitatethe preparationof industrial
engineeringestimates.‘IkeModelallowsthe userto estimatemanhoursor
manloadingand taskdurationand materielrequirementsforthe itemsto be
developedor produced. It willalsocalculateunitandtotalcostsforR&D
and production.Thesecalculationscan be done at any levelof the WBS,
dep2ndingon the availabilityof data. See also5.7.

5.1.5.1.3 . . . .
~s. Analogycost estimating

relationships,likeparametricCER’S,predictthecostsof a new program
from dataon past costs.of similarprograms. This techniquefrequently
involvesestimationof the incrementalor marginalcostassociatedwith
programor equipmentchanges.

5.1.5.1.3.1~. Analogytype estimatesare relativelysimpleand
inexpensiveto ~rform andtheyyield~curacyfor similar~tems.

5.1.5.1.3.2~ . Analogyestimatesrequireanalcqousequipments
and data which limits them to systemsbased on similar technologyand
manufacturingtechniques.Thisoftenlimitsthemto equipmentsbuiltby the
samefirm.

5.1.5.1.4~ . . . .
. Subjectiveor judgmen-

talaxt estimatingrelationshipsare &rived fromthe judgmentof “exprta.”
Expertopinionis valuablewhen thereare insufficientor inadequatedatato
useprametricengineeringor analogymethods.Thy are particularlyuseful
when a majorchangein eitherengineeringor manufacturingstat~of-the-art
changeis involved.when time and resourcesallow,Celphitechniques(i.e.,
the iterativesolicitingof opinionsfrom a numberof experts)shouldbe
usedsinceexpertopinionis subjectto biasand becomeslessreliableas
systemcomplexityincreasesand thenumberof “experts”decreases.

5.1.6 Data_cgueCtLon. Aftertheobjectivesand assumptionsof theLCC
methodologyhave been definedand the cost elementsand CER’shave been
determined,the analyst’snext task is to collectdata. Data collection
representsperhaps90 percentof thetotalworkeffortin lifecyclecosting
and involvessix basicsteps:

a. Identifypotentialsources(reports,opinionsand judgmentsof
e-rtsr resultsof simulationmodelingrobservationandtabulationof steps
in a work process,outsideorganizations,tecbnica.1informationcenters).
Foterrtialsourcesare shownin Figwe 8.

b. Developstrategiesto exploitthe sources,e.g.,interviewsand
taskletters

c. Cbtainavailabledata

d. Extractdata
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e. Classifydatain termsof,uncertaintyand reliability

f. Identifymissingdataand datawhichrequirefurtherrefinementor
updatingand validation;go backto thefirststepif necessary.

This handbookhas been preparedas an adjunctto the Model to help the
analystunderstandtheoverallstructureand detzilof theModelin orderto
organizeand plan for datacollection.It furnishesa checklistfordata
collectionwhich,whencompletd,becomesa comprehensiverecordof alldata
collected.‘TM handbockis the key to workingwith and implementingthe
Model.

5.1.6.1 . A numberof problemsmxrfoundthedata
collectionprocess. These problems shouldbe consideredin the data
collectionplan. It may be necessaryto review the assumptionsand
objectivesof theestimateto accommcdate anticipsteddata deficiencies.

5.1.6.1.1~. Incorrectestimatesfor a cost elementcan
cccurwhengooddataareplacedin the wrongcostcategoryor whencostsare
inadvertentlylistedin two categoriesinsteadof one (doublecounting).
Consistencyof cost element definitionsand hence data is obtainedby
standardizingthemand supplyingthem in writtenform (inthishandbook)to
alldatacollectorsand Modelusers. Thedefinitionsand analyst’snotes
are providedto minimizeconfusionwhen attemptingto definerequireddata
collection,especiallywhendealingwithmultipleagencies.

5.1.6.1.2~ Theanalystmustte preparedto
convincethemanyparticipantsin the acquisitionprocessthata needexists
which justifiesthe often not inconsiderablework requiredto develop
relevant costs or cost factors. The data collectionplan provides
invaluableassistancein definingand narrowingrequirements,thusreducing
the chancesof developingor receivingdataof littleor no use.

5.1.6.1.3 Once documentsand reprts beginto
be accumulated,theanalyetmustatte;ptto extractrelevantcostdatafrom
the mass of wordsand numbersavailable.Costdatacategoriesin source
documentsare frequentlyso vaguelydefinedthat the researchercannot
preciselydetermtiewhat activitiesand resourcesthe costsencompassand
exclude.

5.1.6.1.4 . Another serious documentation
problemis the lackof sourcecitation. Too oftendata cannotbe traced
back to a ‘reliableand reviewablesource,be this an individualor a
document. Unattributablecostestimatesmust be regardedas suspectand
shouldnot be used.

5.1.6.1.5 . Sometimescosts are identifiedwith a
year,but it is not specifiedwhetherthisis calendaryearor fiscalyear.
Othertimescostsare attributedto a apecific yearwhen in facttheyhave
beenextractedfroman earliersourceandnot adjustedforinflation.tists
whichcannotbe attributedto any yearcannotbe adjustedfor inflationand
shouldnot be used.
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Normally,allcostsusedin an analysismustbe normaized* to time~ i.e.j
adjustedfor inflationto thebaseyearof theanalysis.The Modelperforms
much of thistaskfor the analyst. Systemlevelcostsare theonlycosts
whichmust be normalizedto the baseyear for the estimateand thisshould
be done during data collection. Life cycle costs may be presentedin
“constantdollars”or “currentdollars.” Constantdollarsare usually
determinedas costsin the fiscalyearfor whichtheestimateis made,~
are not further inflated. ‘rherefore,any cost element estimate which
predatesthebasefiscalyearmustbe inflatdto thebaseyearfortieewith
theModel. WSS itemscanbe enteredin any baseyeardollarsand the Model
willnormalizethemto thebaseyearselectedfortheestimate.

ti”rentdollarsare constantdollarsinflatedto the yearin whichtheyare
goingto be spent. Currentdollarsare also called“then-yeardollars.”
Futurebudgetaryplanningusuallynecessitates“currentdollar”figuring.
The Modelcalculatescurrentyearestimatesbaaedon inflation,scheduleand
spendingrates.

5.1.6.2~. Cme of the most importantstepsin data collection
isto createa bibliographywhichclearlyidentifieseachsourceusedin the
estimate.The impxtance of thisstapcannotbe overemphasized.The data
6ollectioneffortis a massivetask. At a minimum,theestimatewill depend
upn dozensof dcuments,studies,persoml and@one interviews.Thismass
of dxmmentationwill grow overtime. Properlycataloged,it providesan
invaluablesourceto documentprogramdecisionsand a resourcefor future
studies. ‘he bibliographymust be createdduringthe data reviewprocess
whenevera sourceis firstused. Eachcostestimateshouldcitethe source
dccument’scataloguenumberassignedin the bibliographyand the page for
futurereference.

5.1.6.2.1~. A sequentialnotationor numberingschemeshouldbe
createdwhich allows the analystto referencethe bibliographyon each
worksheet. Each source document.should be marked with the document
identifyingnotationused in the bibliography. Each entry in the
bibliographyshouldincludethe title,name(s)of the author(s),if any,
issuingagencyor publisher,publicationdateandvolumeor revisionnumber,
if any. The locationof documentsincludingthoseheld by the analyst
shouldbe part of the bibliography. Memoranda of all phone cal1s and
interviewsusedas sourcedatashouldbe preparedwhichprovidesimilar
ickntifyinginformation,includingphonenumbers.A usefulprocedureis to
prepare a standard form for each study which can be used to record
bibliographicinformation’as it is accumulated. Differentforms for
documents,interviews,meetingsand@one callsmay be appropriate.

5J.6~2.2Library The secondessentialtask step in datacollectionis to
createa libraryof sourcedatawhich can be referencedas backupfor tbe
estimate,reviewedandupdatedand usadas a sourceforfuturestudies.The
datacollectionworkbookand the bibliographyserveas the indexto tbe
sourcedatalibrary. ,,,

5.1.7~ . Afterthe necessarydatahavebeencollected
andevaluated,estimatesof elementcostscan be obtainedthroughtheuse of
relevantC?3R’s. .
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5.1.7..1 The analystshouldestimatethe degreeof uncertainty
associatedwith eachcost element. ‘lhLscouldbe expressedstatistically
throughconfidenceintervalsor throughpessimistic,most likely,and
optimisticestimates. If a quantitativemeasurecannotbe obtained,the
analystshouldmake a subjectivejudgmenton the uncertaintyof the cost
elementestimates. A numberof techniquesare availablefor estimating
uncertainty.Unfortunately,many of thesetechniquesrelyon datawhichare
not availablein reliableform for most programs. Factorsbearing on
uncertaintyare scheduleconstraints,the degreeto which the state of
engineeringor managementart and practiceis beingwshed, skilllevelsof
the design team and the number of dependent events which must be
accomplishedbeforethe systemcanbe fielded. Delaysin scheduledue to
one or two intractableengineeringor management problems can have
disproportionateimpact@n thetotalsystemcost.

5.1.7.2 . The processof estimatingelementcosts
requireathe analystto bear in mindnot onlythe factorsinfluencingthe
costelementat hand,but alsothoseinfluencingthe systemacquisitionas a
whole. ‘l’hisis nota trivialprocess.It requiresexperience,commonsense,
the abilityto dealeffectivelywith ambiguityand to reccqnizecbta which
are not as reliableas may first appear,and a well developedbalance
betweenskepticismand optimism. The analystmust be willingto reject
previouslydevelopd estimatesand eithergo tack to the sourcefor better
dataor substitutehis own judgment.

5.1.8 . Sensitivityandtrade-
offanalysesare ~rformed by systematicallychangingthe decisionrelevsnt
in@s to the Mcdelandnotingthe effectson theoutputcostestimates.sy
doing this, the analystis able to identifythoseportionsof the cost
estimate that requirefurtherrefinement,identifyareas of risk,and
presentalternativecoursesof actionwiththeirresultantcosts.

sensitivityand trade-offanalysesare the primaryreasonsfor lifecycle
costing. The ability to quickly and easily measure the resource
implicationsof alternativesfacilitatesthedecisionprocess.Thewhole
processof developinga completelife cycle cost data base is aimed at
givingthe diversemembers(Government,prime and su~rt contractors)of
theacquisitionefforta toolwith whichto measurethe econcmicimpactof
alternativeaxrses of action.

5.1.8.1~ . Sensitivityanalysesprimarily involve
changesto cost driverswhich influencethe operationaland maintenance
costs. Some examplesare:

a. Changingequi~ent values such as failurerates,maintainability
time,weight,powerconsumptionand materialconsumption

b. Changingtheoperationalscemrio of a systemby varyingthenumber
of equipments, operating cycles, operationaltransportation,power
r~irements, and frequencyof ckploymente.

c. *tig themaintenancescenarioof a systemby varyingthe lwels
of repair,discardvs repairrates,and stockageand transportationof
sgares.
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d.
1wels,

5.1.8.2

Changingthe manpnrerrequirementsof a systemby varyingmanning
productivityfactors,pay grades,and trainingrequirements.

.Zra@-offaoakies . Trade-offsbetweencostsand effectiveness_—. —
primarilydealwith examinationsof alternativeacquisitionstrategies.
Trade-offanalysesare used to evaluateproposedalternativesystemsor
eqpipmentconfigurationsin termsof estimatd totalcosts,technicalrisks,
benefits,and operationaleffectiveness.These studiesare designedto
assistdecisionmakers in identifyinga preferredchoiceamong possible
alternatives. Most importantly,they provide analysts,planners,and
decisionmakersusefulvisibilityintothe implicationsof the tim~ghased
fundingandkenefitsof broadmanagementplanningchoices.

The Model is not designed to evaluate the impact on operational
effectivenessof various trade studies. Moreover, most operational
effectivenessmcdelsare not designedto yieldgoadestimatesof costsfor
alternatives.Operationaleffectivenessmodelstypicallysimulatewar time
conditions.Lifecyclecostsrepresentthe costto be readyforwar,not the
costof combet. Forexample,a combatsimulationmay yieldrelativechanges
incombatoutcomeswhencom~ring two main gunsor powerplants.‘l’heModel
is designedto serveas a adjunctto thisprocess,yieldingthe costsof
eachalternativeand thedeltacostbetweeneach.

5.1.9 s of . It is importantthatthesteps
followedin the analysisand the resultsobtainedfrom the analysisbe
adequatelydocumented.This&aumrrtationshouldinclude:

A descriptionof assumptionsto include R&D and production
quant~tiesand schedules,maintenanceconcepts,personnelrequirements,and
all otherassumptionswhichare requiredto definethe totalcost of the
aystento theDoD

b. Coatelementsusedand definitionsuniqueto thesystem,sutsystem,
andequipmentcosted

c. CostestimatingrelationehipsUsdr theirsource,their,limitations,
and the databeseused

d. A bibliographyof datasources

e. Summary of element cost estimates and total life cycle cost
estimatesand thes~rting materialfranwhichtieywerederived

f. Inflationindicesand how theywereapplied

9. Descriptionand resultsof sensitivityanalyses

h. ICCUinputsunnuarysheets.
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5.2 System levelR&D cost elements
includeall contractandGovernmentin-housecosts.Thee are the costs for
those activitiesnot directlyattributableto individualhardwareand
softwareitemsrequiredto bringa product’sdevelopmentfrom conceptto
productionincludinqprogrammanagement,systemsengineertig,systemtest
and evaluation,training,technicaldata,and facilitiescosts. System
levelcostelementsdocumentedin this sectionalso excludethe coststo
designand developthe hardwareandsoftwareitemsthemselves.Costswhich
can be attributedto hardwareor softwareconfigurationitemsare computed
on thebaaisof inputsto the WES databaseas explainedin 5.7.3.

5.2J mtemwbakk4ii. Summary worksheetsfor enteringcosts are
containedinFigure9. Figures10-71aredatacollectionworksheetsfor
eachof theR&D systemlevelcostelements. Theseworksheetsdefineeach
costelementandprovidea structurefordocumentingthedevelopmentof each
costestimate.Backuppages,in formatsdevelop?dby theanalyst,detailing
the developmentof variablesused to arrive at an estimateshouldbe
attachedto thecostelementworksheet.

5.2.2 Level of The analystmay entercostsat any level in the
followingworksheetssuitableto the availabilityof dataand the detail
r-ired M the programdecisionenvironment.An entryat any levelin the
coststructure(includinga zero)will causethe Mcdelto skipto the next
entrywith an equalor lessernumberedlevel. For example,an entryfor
112.12ProgramManagementwhichis a level4 costelement,wouldcausethe
Mcdelto skipthe atries for 112.12.1through112.12.3ard ask for &ta for
112.13GovernmentTestwhichis alsoa level4 entry.

5.2.3.~ . The costelementstructurein Figure9 is
intendedto be a checklistfor each acquisitionprogram. Not all cost
elementsapplyto any cne program. The selectionof costelementsforeach
programand the levelof detailappropriatefor eachestimatedepxie upon
currentServiceplicy, theprogrammanager’sdecisionrequirementsand the
dataand estim.atinqtechniquesavailableto the analystat the time of the
estimate.

5.2.4CELfJ@6. Enteringa 1 for any first,secondor thirdlevelcost
elementwil1 causetheModelto computecrestsfor leveland level5 entries
which are less than one as percentagesof the calculatedcost for the
elementwith the 1. Resultsof calculationsforWBS recordsare included
in the cost calculation. For instance,if a 1 were entered for 111
ContractorD&V costs,and .25entered for 111.15Data, the Model would
calculatean interimvaluefor111,dividethatvalueby (l-.25)to arrive
at a finalcostfor111and thenallocate25% of thatcostto 111.25Data.
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DEFENSESYS1’EMLIFECYCLECOSTMODEL mm
MD03STINPUTS (PM2Elof4) SYSTEM:

~N.WRATION&VALIDATION-CDNIRACIOR

cost
Element Description

100 =EARCH & DEVEU3PMENT

110 ER@NS1’BATIONANDVALIIIATION

111 03NI’RA~R
111.12 SYSrE@RQJm MANXmmI
111.13 SYSTB4TEST& IFALUATION
111.14 TRAINm

111.15 DATA
111.15.1 EIHNEmIm
111.15.2 MANNGE14ENT
111.15.3 ICGISTICSSUPK)~

-111.15.4 SCE’rWAlU3SUPK)RT

111.16
111.16.1
111.16.2

lu’.l7
111.17.1
111.17.2

111.18
111.18.1
111.18.2
111.18.3
111.18.4

INMISTRIALFACILITIES
SD1’&E
MIJ.lX14

m7nmRE CENmR
W6E
M~N

OnmR
RJY1’&E
o&M
OP
PRiX2

Level

<1>

<2>

<3>
<4>
<4>
<4>

<4>
<5>
<5>
<5>
<5)

<4>
<5>
<5>

<4>
<5>
<5>

<4>
<5>
<5)
<5>
<5>

Value/Reference

Wtering data,exceptCER‘flagsM levels1-3, willcausethe
Modelto skipto thenextcostelementwithan equalor emallerlevel.

* SAV to savedataat any tinw.

FIGURE9.
., .. .. ..: ,,
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DEPSNSESYSTEMLIFECYCLE~ ht3DSL llXTE
R&D CD6’1!INHJIS(PWE20f4) SYSrEn:

Dl142NSTRATION&VALINiTIO~

cost
Element

112

112.12
112.12.1
112.12.2
112.12.3

112.13
112.13.1
112.13.2
112.13.3

112.14

Description

PRcGRAMMmmmENr
PR03UAMWNXMEtW MILITARY
PRCGRANM?NAG)3!ETWCIVILIAN
XU FfX CONI’RACI+2RSUPBX+T

GWENW2W TFST(M!/OT1)
TFSI?SITEACTIVATION
DEVEU3PMENITESTI
OPERATIOMLTFS1’I

TRAINING

112.15 FACILITIES
112.15.1 RD1’&E
112.15.2 MIIL13N

112.16
112.16.1
112.16.2
112.16.3

112.17
112.17.1
112.17.2
112.17.3
112.17.4

SCFIWARECmmR
RIJT&E
MILCDN
PRix

CmnIR
RM!&E
o&M
OP
PRIX

Level

<3>

<4>
<5>
<5>
<5>

<4>
<5>
<5>
<5>

<4>

<4>
<5>
<5>

<4)
<5>
<5>
<5>

<4>
<5>
<5>
<5>
<5>

Value/Reference

Ehteringdata,exceptCER flagsin levels1-3, willcausethe
Mcdelto skipto thenextcostelementwithan equalor smallerlevel.

* .SAVto savedataat any time.

FIGURE9.
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DEFENSESYSTENLIFECYCLECOSl!I@DEL
R&DCDSTINIUl%(PfZE3 Of 4)

~NI’PACIXIR
CQst
Element Description

120 FOLLS2ALEDEVEU)Pm

121 CON1’RACTOR
121.12 sYsTEz’1/PRCUmMANA@mm
121.12.1 SYs’rimlmm-
121.12.2 PRCL7m MANAGEMENT

121.13 SYSITNTEST& NALOATION
121.13.1 FDCKOPS
121.13.2 TfS1’& SVALOATIONSJPFURI!
121.13.3 TESTFACILITIES

121.14 TRAININS
121.14.1 FQUIP
121.14.2 ssRvIas
121.14.3 FACILITIES
121.14.3.1 RllT&E
121.14.3.2 MILUJN

121.15
121.15.1
121.15.2
121.15.3
121.15.4
121.15.5

121.16
121.16.1
121.16.2
121.16.3

121.17
121.17.1
121.17.2
121.17.3

121.18
121.18.1
121.18.2
121.18.3
121.18.4

IY+TA
TFCHoRDERs&MPNOAIs
ENGINEERING
MAKLwmiEhT!
~ISTICS SUPK)Kl?
SOFWRE sopm~

INMISJ’RULFACILITIES
RJXhE
MIL433N

SOFIWARECEl?rER
IW1’&E
MILXJ3N

UEIER
RD1’&E
o&M
OP

DATE:
SYSTR’!:

Level

<2>

(3>
<4>
<5>
<5>

<4>
<5>
<5>
<5>

<4)
<5>
<5>
<5>
<6>
<6>

<4>
<5>
<5>
<5>
<5>
<5>

<4>
<5>
<5>
<5>

<4>
<5>
<5>
<5>

<4>
<5>
<5>
<5)
<5>

Value/Refererrce

—

ihteringdata,exceptCER flagsin levels1-3, willcausethe
Modelto skiDto thenextcostelementwithan ewal or @ler level.
~pe SAV to “rovedataat any tire.

FIGORE9.
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DEFENSESWllFlLIFECY~ COST14JDEL IAT&
R&D OXW INFWS (WGE 4 of 4) sYsrEll:

cost
Element Lkscription

122 WVEm4Em

122.12
122.12.1
122.12.2
122.12.3

122.13
122.13.1
122.13.2
122.13.3
122.13.3.1
122.13.3.2
122.13.3.3

122.14

122.15
122.15.1
122.15.2

122.16
122.16.1
122.16.2
122.16.3

122.17
122.17.1
122.17.2
122.17.3
122.17.4

PRcEP.MMMwmENr
PROGRAMMPNAGEMEt?l’MILITARY
PRCGRAMMNAGR4EhTCIVIMAN
FQ4m OMrRACm R SfJPIQ~

GVRNINTTFSI’(DT/OTII)
TEi?l’SITEAC1’IVATION
D-P TEST& .EmL (lmII)
OPR’INLTEST& FNm (cYFII)
SD1’&E

PFIX

FACILITIES
RVl!&E
MILCX)N

SCI?IWAFECZNrER
PD1’&E
M~N

VEIER
RD1’&E

OP
PRCX

Level

<3>

<4>
<5>
<5>
<5>

<4>
<5>
<5>
<5>
<6>
<6>
<6>

<4>

<4>
<5>
<5>

<4>
<5>
<5>
<5>

<4>
<5>
<5>
<5>
<5>

Fnteringdata,exceptCERflagsin levels1-3,
Modelto skipto thenextcostelementwithen

Value/Reference

willcaueethe
equalor smallerlevel.

TypeSW to sevedataat eny time.

FIGORE9.
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‘Ibisis the sum of all ax.tsto the Government(rzmtractorplus in-
houseGovernmentcosts)of productsand servicesnecessaryto bringthe
materielsystemfromconceptto serialproduction,regardlessof how funded
(O&M,R&D, MILCVN,MILPER,OP). It includescostsfor appliedresearch,
engineering,tooling,menufacturing(e.g.,breadboards,prototype,flight
vehicles,DT&E itemsand spares),purchasedequipment,qualitycontrol,
allowanceforchanges,generalandadministrative,andprofitassociated
witb the costoccurrtigduringthe Monst ratiorHklidation(harmed DW-
elopment),and FullScaleDevelopmentphasesof the lifecycle. Exclude
Pesearch(6.1)and Exploratoryllevelo~ent(6.2)fundedactivities.

USERNOTE: Costsshouldbe enteredat this levelonly if no detailedR&D
costsare available.If a costis enteredfor thiselementthe Mcdelwill
skip the balanceof the R&D inputsand the cost will be treatedas R&D
funded.

Sums‘Ib TotalLifeCycleCost

Ccrmm2nts/Calculaticrw:

Budget Expsctsd High Low FY of
Cstegory Valus Estimate Estimate Dollars Reference Date
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Theseare al1 coststhroughAdvancedDevelopmentfrom the time the
system is designateda ProgramElementor a major project in a program
element. It includesthe costsassociatedwith thedevelopmentaleffort
orientedtowarddemonstrating(i.e.,throughsimulationmodeling,advanced
prototypingand testingof subsystemsandcompnents)the feasibilityof the
conceptand technology,and a more formalizeddevelopmenteffortdirected
towardvalidationthroughproto@pedevelopment,simulationmodelingof the
conceptandtechnologicalfeasibility analysisof the candidatesystem(s)
and its major components. This excludesResearch(6.1)and Exploratory
Eevelopmat(6.2)funds.

USER NOTE: If a cost is enteredat this level,the Model will skip the
inputsfor 111 and 112.

sums‘lb:100ResearchandEnvelopment.

Cumnents/Calculations:

Budget Expectsd High Low FY of
Category Valus Estimate Estimste Dollara Reference Date

FIGURE11.
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Thisis thecostof DemonstrationandValidationeffortspsrformedby
a privatebusinesswhile undercontract“withthe Govenunent. It iI’lcIudes
simulationmodeling,appliedresearch,engineeringdesign,advancedproto-
typing,developmenttesting,ard programmanagementactivitiesrelatedto
testingconceptsanddemonstratingtechnologicalfeasibility.This also
includesany G@ IR&Dand fee not already accountedfor in theWE?Sdata
base.

SumsTo: 110DemunetrationandValidation

@mrents/Calculations:

Budget Expected High LOW FY of
Category Value Est Imate Estimate Dollars Reference Date

FIGURS12.
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This is the contractorcostsfor systemsengineeringand technical
controlas well as businessmanagementof particularsystems/projects
e-nded dur~g the~monstrationandValidation@ase of I&D. Thiselement
encompassesplanning, directing,and controllingthe definitionand
developmentof a system/projectincludinglogisticssuppxt (maintenance
support,facilities,personnel,t1aining,supply suppert, spares planning
and testing). System/projectmanagementeffortthat can be associated
sLxifice-UYwith,eachhardwareelementis excluded,unlessthismanagement
effort1S of Specialcontractualor engineeringsignificance.

SumsTo: 111 DeronetrationandValidation,Contractor

Cammnts/Calculations:

Budgst E:yu:d High Low FY of
CategO~ Estimate Estimats Dollars Reference Date

FIGURE13.
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This is the contractorcost of testing prototype or specially
fabricatedhardware to obtain or validate engineeringdata on the
performanceof the systemduringadvanceddevelopment.This includestest
planning,conduct,su~rt datareduction,reports,and all hardwareitems
whichare consumed(orplannedto be consumed)in the conductof testing.
It also includesall effortassociatedwith the design,productionand
maintenanceof models,specimens,fixtures,and instrumentationin support
of the testprogram. Excludedare: testarticleswhicharecompleteunits
(i.e.,functionallymnfiguredas requiredby the missionequi~ent)as well
as any development,componentacceptanceor othertestingwhich can be
specifi~lY associatedwiththehardwareelement,unlessthesetestsare of
specialcontractualor engtieeringsignificance.

SumsTo: 111 EarmstrationandValidation,Contractor

Cranments/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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This is the cost incurredduringadvanceddevelopmentto develop
trainingservices,devices,accessories,aide,equipment,and @rts usedto
facilitateinstructionthroughwhich personnelwill acquiresufficient
concepts,skills,and aptitudesto.o~rate and maintain prototypesystems.
‘lhiselementticludasall effortassociatedwith thedesi~ and development
of trainingequipmentas wellas the executionof trainingservices.‘Ibis
excludes prime mission equipment which should be costed under the
appropriateWBS item.

sumsTo: 111 DemonstrationandValidation,Contractor

Cumnents/Calculations:

Budget Expected High Low
Categoty

FY of
Vslue Estimate Est Imate Dollars Reference Date

FI@R.E15. ~
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This is thecostof alldeliverabledata requiredto be listedon a
DD Form 1423 “ContractData RequirementsList”. Deta requirementswillbe
selectedfromlMD 5000.19-L,VolumeII “AcquisitionManagementSfitems and
Data RequirementsControl List.” This element includes the cost of
acquiring,writing,assembling,reproducing,packaging,and shippingthe
data. It alsoinclu~s thecostof repreparirrgintoGovernmentformat,data
itemsidenticalto timseusedby the contractorbut in a differentformat.
It doesnot includecostof effortsnormallychargedto CAA,overheal,other
costelements,or effortscanpletedUn*r othercontracts.

USER NOTE: If a cost is enteredat this level,the Model will skip the
inputsfor itssutelements.

SumSTo: 111 DamxrstratiorrandValidation,Contractor

Camrents/Calculations:

Budget Expected High Low FY of
Categofy Value Estimate Estimate Dollars Reference Date

FIGURE16. Rata
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Thisis thecostof engineeringdrawings,asscriatedlists,specifica-
tionsandotherdocumentationrequiredby the Governmentin accordancewith
FunctionalCategoriesE,H,R, S,and T of DoD 5000.19-L,Volume II. This
elementincludes,forexample,allplans,procedures,reprts anddocumenta-
tion pertaining to the system, subsystems, component engineering,
configurationmanagement,tests,humanfactors,andsystemsanalysis.

sumsTo: 111.15 Data

Camnents/C’alculations:

Budget Expected High Low FY of
Category Value Estlmats Estimate Dollars Reference Date

FIGORE17. ~
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Thisis thecostof dataitemsrequiredfor configurationmanagemmt,
cost, schedule,contractualdatamanagement, programmanagement,etc.,
requiredby the @VernMent in SCCOrhCe with FunctionalCategoriesA, F,
and P of DoD 5000.19-L,Volume II. This element includes,for example,
contractorcostreports,costperformancareports,contractorfunda status
r-rts~ ProltiPro9rem statisreporti~srhed~e,mflestone,ad networks.

sumsTo: 111.15Data

Cmnents/Calculationa:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

1.
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This is the cost of data itemsdesignedto documentthe logistics
supportplanningand provisioningprocessin accordancewith Functional
CategoriesL andV of COD 5000.B-L,VolumeII. Thiselementincludes,for
example,integratedlogisticssupportplans,supplyand generalmatitenance
plansand r~rta, transportationhandling,packaginginformationSS wellSS
datato s~rt the provisioningprocess.

Sume lb: 111.15 Data

Cumrents/Calculations:

Budget Expected High LOW FY of
Cstegory Value Estimate Estimate Dollars Reference Dste

FIGURE19. ~
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This is the cost of thosedata items requiredto developa support
capabilityfor the computersoftwareportionof the systa. Includedare
softwaremaintenancedata programlistings,progressreports,training
planning data and troubleshootingprocedures. Refer to the required
documentationdeliverablefowd on DD Form1423.

SmnaTo: 111.15 Data

Cumnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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This is khe cost for the construction,conversionor expansionof
industrialfacilitiesincludingthe acquisitionof real estatefor the
demonstrationandvalidationprogramof a particularsystempurchasedby the
contractorfor the Government. This includesequipment acquisition,
modernization,andmaintentuxxa

USERNOTE: If onlyPDT&Efundsare involved,entercostsfor 111.16. If
MXIXDNfundsare involved,skip111.16and enteraxts for RIY1’&Eand MIL02N.

sumsTo: 111 DemonstrationandVal.idation,Contractor

@mnents/Calculations:

Budget Expected High Low FY of
Cstegory Value Eetlmate Estimate Dollars Reference Date

FIGURE21.
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This is the contractorcosts incurredin establishinga software
developmentcenterduringdemonstrationandValidation.The eoftwarecenter
is a specialpurposegroupingof commercial,military(nonGFE),andspecial
test equipmentand software. It is configuredso as to operateas a
softwaredevelopmentlaboratoryand test centerand se a flexibleprogram
preparation,validation,integration,and documentation center. The
softwarecentermay evolveintothe centerused for follow-onsoftware
support.

USERNOTE: If onlyRDT&Efundsare involved,entercostsfor 111.17. If
MILLDNfundsare involved,skip111.17andentercostsfor ~&E and M~~N.

SumiTo: 111 Dmmstration andValidation,Contr=tor

Ccmmmts/Ca.lculations:

Budget Expected High Low FY of
Category Value Est Imate Est Imate Dol Iars Reference Date
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This is a generalpurposecost elementto captureal1 othersystem
levelcostsincurredby thecontractorduringadvanceddevelopmentwhichare
not includedintheaforementionedelements. IncludedareG&A,IR&D,fee
and profit not included elsewhere. All costs should be carefully
documentedon thisabeet.

USER NOTE: Other contractorcosts may be fundedwith RDTE,O&M, other
procurementandProcurementdollars. Ifa cost isenteredfor 111.18the
Model will assume RDTE dollars and skip the prompt for cost by
appropriation.

sumsTo: 111 DemonstrationandValidation,Contractor

Cumnents/Calculations:

I

Budget Expectsd High Low FY of
Category Value Eetimate Estimate Dollars Reference Oste

PIGuRE23. Qt.k
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This is the cost of the effortsperformed by the Governmentand
Governmentsupportcontractors. It includessimulationmcdeling,applied
research,designengineering,advancedprototyping,programmanagement,
development testing by in-house develo~entcentersand su~rt contractors.
It alsoincludesall the requirementsdocumentationactionsperformedprior
to the N phase. Specificallyexcludedare Research(6.1)and Exploratory
Development(6.2)fundedactivities.

sumsTo: 110 DsnnnstrationandValidation

Cannwts/Calculations:

Budget Expected High Low
Category

FY of
Value Estimate Eatlmate Dollars Reference Date

FIGURS24.
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Theseare theGovernment’scostsassociatedwith the technicaland
administrativeplanning,organizing,directing,coordinating,controlling,
and approvalactionsdesignedto accomplishoverallprogramobjectives
duringtheDemonstrationandValidationphaseof the eguipnent’slifecycle.
Examplesof these activitiesare configurationmanagement,cost/schedule
management,data management, contract management, liaison, value
engineering,qualityassurance,and integratedlogisticsu~ct management.
Thisincludescostsforsupportcontractors.

USER NOTE: If a cost is inputat this level,the Model will skip the
inputsfor itssubelements.

sumsTo: 112 DemonstrationandValidation,Government

C4nments/Calculations:

Budget Expected High Low FY of
Category Vslue Estimste Estimate Dollare Reference Date

FIGURE25. ~
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This is the cost for military personnel associated with the
Government’sprcqrammanagementeffort.duringtheDemonstration& Validation
Phase. It includespay and allowances,travel,per diem andanyothercosts
associatdwith milita~ personnelengagedin technicaland administrative
planning,organizing,directing,coordinating,controlling,and approval
actions designed to accomplish overall program objectivesduring
DemonstrationandValidation.

USERNYrlh Costsmay be enteredat thislevelas a grossamount. Militaty
programmanagementpsrsonnelmay be enteredthroughthe PersonnelCosting
M~ule (m) usingthe PMDD levelwith appropriategradeand nUMberS. The
FCM willemploythefollowingcostformulato computepayandallowances:

Payand Allowances= Yearsof D&V (Calculatd)
* annualpay and a.llcwances~r pay grade
* nurberof psrsonnelperpay grade

112.12.1ProgramManagsnat,Military= 112.12.1+ Pay and Allowances

Sunsto:112.12ProgramManagaent (G,D&V)

C4zmm2nts/Calculations:

Budget Expected High Low FY of
Categoty Value Estimate Estimate Dollars Reference Date

FIGURE26.
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This is the cost for civilian personnel associated with the
Government’sprogram management effort during the Demonstrationand
ValidationPhase. It includespay and allowances,travel,per diemand any
othercostsassociatedwith civilianpersonnelengagedin technicaland
administrativeplanning,organizing,directing,coordinating,controlling,
and approvalactionsdesignedto accomplishoverallprogram objectives
during DemonstrationandVali@ion.

USER~ Costsmay be enteredat thislevelaa a grossamount. Civilian
programmanagement~rsomel may be enteredthroughthe personnelCbsting
Mcdule(KM) usingthe PMPD levelwithappropriategradeand numbers. The
FCM willemploythefollowiqcostformulato computecivilianpay:

Pay= Yearsof D&V (calculated)
* annualPy and allowancesper pay grade
* nwrberof persomel~r pay grade

112.12.2ProgramManagement,Civiliam= 112.12.2+ Pay

sumsto:122.12ProgramManagement(G,Dw)

Ccnmmts/Calculations:

Budget Expectsd High Low FY of
Categoty Value Estimate Estimate Dollars Reference Date

FIGURE27.
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MIL-sDBK-276-1(MC)

‘l’hisis thecostfornonprimemissionequipmentmntractorswho assist
Governmentmanagers (militaryand civilian)in managingtheGovernment’s
advanceddevelopmenteffort.It includescosts associatedwith technical
and administrative planning, organizing, directing,coordinating,
controlling,~d approvalactionsdesignedto accomplishoverallprogram
objectives during M“monstrationand Validation. Examples of these
activitiesare configurationmanagement,cost/schedulemanagement,data
management,contract management, liaison,value engineering,quality
assurance,and int~ratedlogisticsupportmanagement.~pport contractor
costs directlyattributableto testing are excluded.

sumsTo: 112.12 ProgramManagisinent

Cumm2nts/C.Sl’cuiations:

Budget Expected High Low FY of
Catego~ Value E5tirnate Eet Imate Dollars Reference Date

FI~ 28.
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MIL-HDSK-276-1(MC)

U2J3

This is the sum of Governmentcostsfor systemtestand evaluation
activitiesconducted during Demonstrationand Validation (DT/OT I).
Includedare psrsonnelcosts (perdiem);ayatm.qosts (storage,government
modificationsand refurbishmentof test items & components,handling);
rentalor recordingand other equipmentnot part of the test site;and
expendable. Theseare R&Dfunded. Ammunitionwhichisnot theR&D item
may be pxchaaed with procurementfusds. Separat~yidentifiedCMM funda
may be requiredto supportoperationaltestingif suchtestingcannotbe
accomplishedwithinthe scopeof normalunittra$ning.Thisalso includes
any costsforsupprt contractorsinvolvedip testplanning,datacollection
and data analysis. All costs directlyattributableto the development
contractorare excluded.Coststo train (includingp?r diem)initialteat
creysand maintenancepersonnelare alsoexcluded(see112.14Training).

USER NOTE: An entry at this level will cause the Model to skip the
subelanenta112.13.1-112.13.3.

SlrrnsTb: 112 EenxmstrationandValidation,Government

_ts/Calculations:

Budgst Expectsd High
Category

LOW FY of
Value Estimate Estimate Dollars Reference Date

FIGURE29. ~
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MIL-HDBK-276-1(MC)

‘l’hisis thesum of thecostsincurredduringthepreparationof a test
siteforGovernmentcorxiuctedtesting.It includesthecostof transporting
the equipment and testing personnel to the test site, rental and
installationof specialrangeequipment,and any other directlaboror
materialchargesaescciatedwithpreparingthetestsite.

SumsTo: 112.13 GovernmentTest (U@l’ I)

Camw2nts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FICWRE30..
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MIL-HDBK-276-1(MC)

This is the Governmentcost fordevelopmentalteststo demonstrate
thattheengineeringdesignis feasibleand that risks have been minimized;
demonstrate that the system will’ meet military s~ificatione; and estimate
the system’s military suitability when introduced. Compatibilityand
rntero~cabilitywith existingOK plannedsystemsand equipmentsshallbe
testedto the extentpracticalat thisstageof development.‘l’hisincludes
su~rt contractorcostsforplanning,datacollectionand analysis,travel
andpsr diemof governmenttest~rsonnel,storage,handlingand government
refurbishmentof hardware,GFE maintenance,rentalof ~ial recordingand
test equipmentand consumables.It excludestrainingof crew/matitenance
personnel.

SumsTo: 112.13GovernmentTest

Ccmments/@lculatims:

I

I Budget Expected High Low FY of
Category Value Eetimate Eetlmate Dollars Reference Date

I
I
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MILAIDBK-276-1 (MC)

This istheGovernmentcostforoperationaltestsduringtheDemon-
strationand ValidationPhaseto assessthe man-machineinterfacein an
operatinqenvironmentas well as to determinethe system’soperational
effectivenessand suitability(includingcompatibility,interopsrability,
reliability,maintainability,logisticand trainingrequirements).This is
also a test of Service doctrine,tactics,organizationand personnel
requirements(includingskilllevels). This includessupportcontractor
costsfor testplanning,datacollectionand analysis,traveland per diem
of Governmenttestpersonnel,transportation,storage,handlingand Govern-
ment refurbishmentof hardware,GF?3maintenance,rentalof specialrecording
andtestequipmentnot prt of the test facilityand consumables.Sxcluded
are militarypay and allowances,and trainingcostsof crew/maintenance
personnel.

sumsTo: 112.13 GovernmentTest

Cumnents/Calculations:

Budget Expectsd High Low FY of
Categoy Vslue Estimate Estimate Dollars Reference Date

FIGDRE32. tl-t
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MIL-SDBK-276-1(MC)

U2J4-TRMNIN

Thisis the@vernmentcostto developservices,devices,accessories,
I aids,equipment,facilitiesandpartsusedto facilitateinstruction.It

includesthe cost of Governmentand Governmentsupprt centractorefforts
aaswiatedwith the designand developmentof prototypetrainingequipsent
and the executionof trainingservices. It includescosts of training
initialservicetestcrewsandmaintenance~rsonnel involvedinL?T/UTI.

SrmiTo: 112 tinstration andValidation,Government

Camumts/Calculations:

Budget Expected High Low FY of
Category Value Estimste Estimste Dollars Reference Date

FIGURE33. !J!@niw
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MIL-KDBK276-1 (MC)

JJ2.lL!wumE

This is the Governmentcost of any new building, conversionor
expansionof existingfacilities,and theacquisitionof res3estatefor
developmentandtestinqof the system.

USERNGTE: Facilitiesmay be fundedwith RDT&Eand MILCONdollars. Ifa
costis enteralfor112.15,the McdelwillassumePDT&Edollarsand skipthe
promptfor inputby budgetcategory.

sumsTo: 112 Ee?mmstration andValidation.Government

Camnente/Calcu.lationa:

. Budget Expected High LOW FY of
Category Vslue Eatimats Estimate Dollars Reference Date

FIGURE 34.. ~
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MIL-HDBK-276-l (MC)

l12A6_—s9miM&cmm

This is the Governmentcosts incurredin establishing.a software
developmentcenterfortheDemonstrateionandValidationphase. The software
center is a specialpurpose groupingof GFE data processingand test
equipmentand software. It is configuredso as to operateas a software
development laboratory and test center and as a flexibleprogram
preparation,validation, integration.and documentalion center. The
softwarecenter,may evolveintothe centerusedfor follow-onsoftware
support.

USERNOTE: The softwarecentercostmay be fundedwith ~&E, MILCONand
Prwurementdollars.If a costis enteredfor112.16,theMcdelwillassume
ICYT&Edollarsand skipthe inputsby appropriation.

SumsTo: 112 DenmatrationandValidation.Government

Ccmrmenta/Calculations:

Budgst Expected High Low FY of
Cstegory Value Estimate Estlmste Dollsrs Reference Date

t

FIGURE35. ~
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MIL-sDBK-276-1 (MC)

This is a general cost category for any other system level costs
incurredby the Governmentduring advanceddevelopmentwhich are not
included in the precedingelements.

USER NOTE: Other Governmentcostsmay be fundedwith RDT&E,O&M, other
praurementand procurementdoIJ.srs.If a cast is enteredfor 112.17.the
Nodelwillassume~&E dollarsand skipthepromptby appropriation.

sumsTo: 112 ~netration andValidation-Government

Cumnents/Calculations:

Budget Expected High Low FY of
Category Value , Eetimate Eetlmate Dollars Reference Date

FIGURE36. m
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MLL-SDBK-276-1(MC)

Thisis the totalcontractorandGovernmentcostsforFSD.F= is that
portionof the R&Dphasein whicha designconcept,havingbeen provenin
theoryis engineer&1,fabricatedand testedto determineif technolcqyis
readyto producethe selectedsystem,that the system satisfiesservice
requirementsand that the system is affordable.It typicallyincludes
program management,engineering,fabrication, training,testing,and
assrmiateddocumentation.

USERl?31’F2If a costis enteredat thislevel,the Mcdelwill not prompt
for itssubelementsand treatthe costas P&) only.

SumsTo: 100 ResearchandDevelo~nt

Ckxmsents/Calculations:

I

Budget Expected High LOW
Category Value Estimate Estimate

[ I I

I I 1

I I I

I 1 1

I (I ,

I I J

=EaI 1 J
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NIL-RDBR-276-I(MC)

la EuLL-

‘Ibisis thesum of allFSD costsincurredby a privatebusinesswhile
undercontractwith theGovernment.It ticludesall effortassociatedwith
the development of complete WBS items (development engineering,
producibilityengineering,tcolingand prototyp manufacturing)as well as
system/projectmamagemat, systemtest and evaluation,training,dataand
industrial facilities. This also includesany G&A, IR&D and fee not
accountedfor in the WBS data base.It excludescosts for Government
supportcontractorswho shouldbe accountedfor underthe appropriate
Governmentcostcategory.

USERNOTE: The developmentcostsforcontractordevelopedWSS itemsare
calculatedfrom theWBS databaie. If a costis enteredat thislevel,the
Nodelwillskipthe inputsfor itssubelements.

sumslb: 120 Full-ScaleDevelopment

Camnents/Calculations:

Budgst Expected High Low
Category

FY of
Value Estimate Est Imate Dollars Reference Date

FIGURE38. ~
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I

MIL-HDBK-276-1(MC)

This is the contractorcostsfor systemsengineeringand technical
controlas well as businessmanagementof particularsystems/projects
expendedduringthe Full ScaleDevelopmentphase of R&D. This element
encom~ses planning,directing,andcontrollingthe definitionanddevelo~
ment of a system/projectincludinglogisticssuprt (maintenancesupprt,
facilities,pxsonnel,training,supplysupport,spres planningand test-
ing). System/projectmgement effortthatcan be assmiatd specifically
witheachhardwareelementis excluded,unlessthismanagementeffortis of
specialcontractualor engineeringsignificance.

L?SERNCrl!fiIf a cost is inputat thislevel.theMcdelwillskipthe inputs
for 121.12.1and121.12,2

sumsTo: 121 FullScaleDevelo~t, Contractor

Crsrmnts/Calculations:

Budgst Expected High LOW FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-HDBK-276-1(MC)

This is the contractor cost for technical and management effortsof
dicectingand controllingthe inteqratcdengineeringeffortsof a program.
This elementencompassesthe system’sengineeringeffortto define the
systemand the integratedplanningand controlof the technicalprogram
effortaof designengineering,logisticsengheeri.ngfspecialtyengineering,
and integratedtestplanning. It includes,but is not limited to, system
engineering to transform an operational need or statement of deficiencyinto
a descriptionof systemrequirementsand a preferredsystemconfiguration;
logisticsengineeringto define,optimize,and integratelogisticssupport
considerationsinto the mainstream effort to ensure developmentof a
supportableandcost-effectiveweapon system;and technicalplanningand
controlfor planning,monitoring,measuring,evaluating,end directingof
the technicalprogram. It excludesdesignengineeringdirectlyrelatedto
products or services of deliverableend items. Examples of system
engineerm include:

(1) System definition,overall system design, design integrity
analysis,intrasystemd titereystemcompatibilityassurance;integration
and balancingof reliability,maintainability,producibility,safety,and
survivebilit~ humanfactors,prsonnel,and trainingprogramraquirements;
securityrequirements;configurationidentificationandrnntrol;quality
assuranceprogram;valueengineering;pre~rationof equipmentandcomponent
performance-if ications;and designof testamd demonstrationplans.

(2) Supportsynthesis,designimpactprojections,lifecyclecost
factors,time factors,trade-offanalysis,kgistics designappraisal,use
studies, support function requirements identification.repair level
determination,taskanalysis,standardizationreview,logisticsrequirements
identification,logisticsmqport verification,and prepmationandu@ating
of logistics support plans, maintenance plans, facilitiesplanning
(operationaland maintenance)and transportationend handlingplana.

(3) Preparation of the system’s engineering management plan,
specificationtree,programrisk analysis,s@em test planning;decision
controlprocess,technicalperformancemeasurement,technicalreviews,
subcontractor/vendorrwiews, workauthorizationandtechnicaldccumentation
control.

sumsTo: 121.12S@em/Project Managenrmt

Camv2nts/Calculations:

Sudget E;yu:d High Low FY of

category Estimate Estimate Dollars Reference Data

FIGURE~0. ~ . .
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MIL-HCBK-276-1 (MC)

I

This is the costof businessand administrativeplaoningrorganizing,
directing,coordinating,centrolling,and approvalactionsdesignatedto
accomplishoverallprojectobjectiveswhicharenotasecciatedwithspecific
hardwareelementsandare not includedin eyxtemengineering.Examplesof
theseactivitiesare ix-houselcgisticsmanagement,cost/schedule/perform-
antemanagement,contractmanagement, c%ta management, vendorliaisonand
wntract WBS.

sumsTo: 121.12Syet4ProjectManaganent

Cannants/Calculations:

Budget Expected High Low FY of
Catsgo~ Value Estimate Estlmats Dollars Rsfsrsnce Date

FIGURE41. ~
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MIL-sD%f-276-l(MC)

This is the cost of testinq prototypeor speciallYfabricated
hardware to cbtainor validateengineeringdata on theperformanceof the
system. This includestestplanning,conduct,support,data reduction,
reports,and all hardware items which are consumed (orplannedto be
consumed) in the conduct of testing. It also includes all effort
associated with the design. productionand maintenanceof models,
specimens.fixtures,and instrumentationin supportof the teat program.
Excludedare: test articleswhichare completeunits(i.e.,functionally
configuredas required by the mission equipment) as well as any
development, component acceptante or other testing which can be
specificallyassociatedwith thehardwareelement,unlessthesetestsare
of specialcontractualor engineeringsignificance.

USERNU1’E If a costis inputat thislevel,the Mcdelwill skipthe inputs
for its sutelements.

sumsTo: 121 FSD, Contractor

Cctmnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-HDSK-276-1(MC)

121.13A-MQcKKF%

This is the cost for the designengineeringand productionof system
or subsystem mockups which have special contractualor engineering
significance,or which are not required solely for the conduct of
DevelopmentTest11/OperationalTest11. Thisexcludesmcckupsmade for
marketingpurposeswhicharepaidfor withG&I+funds.

sums%: 121.13 ~tem Test and Evaluation

Ccnmr3nts/Calculations:

Budget Expected High
Category

Low FY of
Value Estimate Estimate Doll are Rsference Date

I

!

FIGURE43. ~
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MIL-HIIsK-276-1(MC)

2

This isthe cost of all contractorsupportnecessaryto operateand
maintainsystemsand subsystemsduringthe test and evaluationphasethat
are not consumedduringa particularelement of testing. This element
inclu~s spares,repairof failedcomponents,repairprts, and contractor
technicalsupport.opsmatorand maintermceFersomel,coneumaMeS.SFial
fixtures,s~ciel instrumentation,eti.,whichare utilizedor consmed fi
DT/CTII.

Sums To: 121,13S~tem l?estand Evaluation

Crmnnents/Calculationa:

Budget Expected High Low FV of
Category Value Estimate Eatlmate Dollara Reference Date

FIGURE44. Xl=sf& ev~
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MIL-HDBK-276-1(MC)

J.2L13a _.!mE-FAcILri!IEs

This ia the costof apscialtest facilitiesrequiredforperformance
of the various developmentaltests necessaryto prove the design and
reliabilityof the systemor sutsystem.Thiselementincludes,forexample,
white rooms,test chambers,etc. The brick-and-mortar-typefacilities
allocableto industrialfacilitiesareexcluded.

sumsTo: 121.13SyateinTest& Evaluation

Camnents/Calculations:

Budget Expectsd High Low
Category

!=Y of
Value Estimate Estimate Dol Iara Reference Date

FIGURE 45.
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MIL-sEBR-276-1 (MC)

This is the cost to developtrainingservices,devices,accessories,
aids,equipment,and partsusedto facilitateinstructionthroughwhich
personnelwillacquiresufficientconcepts,skills,and aptitudesto operate
and maintainthesystemwithmaximumefficienw.ThiselementincIudes all
effortassociatedwith the designand developmentof trainingeguipmentas
well aa assmiatsdtrainingservices.It escludestrainingequipmentcoste5
in theWBS database.

USER NDTE: If a cost is inputat this level,the Model will skip the
promptsfor itssubelements.

Sms ‘m: 121FSD,Contractor

Gamnents/Calculations:

Budget Expected High Low FY of
Category Value Estimste Estimate Dollars Reference Date

I

I

FIGURE46. ~
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MIL+JDBS-276-1 (MC)

I

I

—

‘Ibisis the cost to developdistinctiveend itemsof trainingequip
ment requiredto met sqxcifictrainingobjectives.Thiselenentincludes,
for example,operationaltrainers(i.e.,simulators),maintenancetrainers
(i.e.,maintenancetrainingunits),andotheritemssuchas cutaways,mcck-
ups. and models. This excludesprime missionequipmentwhich shouldbe
restedundertheappropriateWBS items.

sumsTo: 121.14Training

Cumnents/Ca.lculations:

Budget Expected High Low FY of
Category Value Estimaie Estimate Dollars Reference Date

I
FIGURE47. ~
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MIL-HDBK-276-1 (MC)

This is the mst to developservices,devices,accessories,and aids
necessaryto accomplishthe objectivesof training.Thiselementincludes,
for example,trainingplans,traininqaids,trainingcoursematerids, and
contractor-conductedtraining(includingtoth in-plantand servicetraining)
fortesting.

sumsTo: 121.14 Training

Ccmmmts/Calculations

Budget Expected High Low FY Of
Category Value Estimate Estimate Dollars Reference Date

FIGURE48. ~
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MIL-RDBK-276-1(MC)

3

This is the sort of specialconstructionnecessaryto accomplishthe
objectivesof training (primarily,the brick-and-mortar-typefacility
constructedsolelyfor the trainingmission).The equipmentusedfor the
purposeof acquaintingthe traineewith the systemor establishingtrainee
proficiencyis exclukl. Thiswouldnotbe a normalelementduringtheR&D
@we.

USERIi31TiFacilitieswsts may be fondedwithFDl?&Eand/orMIL4t3Ndollars.
If a costisenteredfor 121.14.3the Model will assumeRDT&Edollarsand
skipthepromptforcostsby appropriation.

sum To: 121.14Training

Camnenta/Cal.culations:

Budget Expected High LOW FY of
Category Value Estirhste Estimate Dollsrs Reference Date

I

FIGURS49. ~
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MIL-HDBK-276-1 (MC)

Thisis the costof alldeliverabledatarequiredto be listedon a
ED Form 1423“ContractData RequirementsList”. Data requirementswill be
selectedfromMD 5000.19-L,VolumeII “kquisitionManagement Systems and
Data Requirements Control List.” This element includes the cost of
acquiring,writing,assembling,reproducing,packaging?and shippingthe
data. It alsoincludesthecostof repreparingintoGovernmentfOHII& data
itemsidenticalto thoseusedby the contractorbut in a differentformat.
It doeanot includecostof effortsnormallyChargedto ~, Overhead,other
costelemnts,or effortacrmpletedunderothercontracts.

USER tWTE: If a cost is enteredat this level,the Model will skip the
inputsfor itssubelements.

sumsTo: 121FSDContractor

Canrmnts/Calculations:

Budget Expected High Low FY of
Category Valus Estimate Estimate Dollars Reference Date

“’12 FIq., 50.;w
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MIL-HDBK-276-1(MC)

This is the cost to developor acquirerightsto formal technical
orders/manuals,commercial,advance.realpropertyinstalledequipment
manuals, and miscellaneousmanuals for the installation,operation,
maintenance,overhaul,trainingand referenceof hardware,hardwaresystems,
and computerprograms;and contractorinstructionalmaterials,inspection
documentation,and historicaltype recordswhichmay accompny individual
itemsof equipmnt. ‘l%iselementticludesthe data item descriptionsset
forthin FunctionalCategoryM of COD 5000.19-L,VolumeII.

SLlrrsm: 121.15Data

Ccnmmts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE51. ~
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MIL-HDBK-276-1(MC)

Thisis tbecostof engineeringdrawings,aesociatdlists,spcifica-
tionsand otherdocumentationrequiredty theGovernmentin accordancewith
FunctionalCategoriesE, H,R, S,and T of Dc.D5000.19-L,Volume II. This
elementincludes,forexample,drawings,specifications,procedures,reprts
and documentationpertaining to the system, subsystems, component
engineering,testing human factors,and systems analysis.

sum To: 121.15 Data

C4xmrents/Calculations:

Budget E:m&d High Low FY Of
Category Estimate Estimate Dollars Reference Date

FIGURS52. ~
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MIL-HDBK-276-1 (MC)

This is the cost of the data items requiredfor the cost,schedule,
contractualandproject/progrsmsd3tamanagementrequiredby the @vernment
in accordancewith FunctionalCategoriesA, F, and P of DoD 5000.19-L,
Volume II. Thiselementincludes,for example,contractorcostreports,
cost parformancereports,contractorfunda statusreprts, project/program
statusreports,schsdules,milestones,andnetworks.

sum To: 121.15Data

Czsmnants/Calculations:

Budgst Expected High Low FY of
Catsgo~ Value Estimate Eatlmate Dol Iars Reference Date
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FmAiDBK-276-l(MC)

This is the cost of data items designedto documentthe logistics
su’pportplanningand provisioningprocessin accordancewith Functional
CategoriesL and V of DoD 5000.19-L,VolumeII. Thiselementincludes.for
example,integratedlcqisticssu~rt plans,SOpplYad generalmaintenance
plans and reports, transportation.handling, packaging information,
interservicematerielsupport,as well as cktato sugportthe provisioning
process.

sumsTo: 121.15 Data

Cumnants/Calculations:

Budget Expected High Low FY of
CategO~ Value Estimate Estimate Dollars Reference Date

FIGURE54. ~
,,.. ,
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MIL-SDSK-276-1(MC)

This is the cost of thosedata items requiredto developa support
m@ility for the comptiersoft=re portionof the system. Includedare
softwaremaintenancedataprogramlistings,progressreports,trainingplan-
ningdataand troublesimotingprocedures.Referto the requireddrcumenta-
tiOiIdeliverablesfoundon DD Form1423.

SlnrsTo: 121.15Data

Cumnents/Calculatione:

Budget Expscted High Low

I Cstegory
FY of

Value Estimate Estimate Dollara Rsference Date

t

I
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MIL-SDSK-276-1(MC)

This is the cost for the construction,conversionor expansionof
industrialfacilitiesincludingthe acquisitionof realestatefor the FSD
program of a particularsystem purchased by the contractorfor the
Government. This includesequipment acquisition,modernization,and
maintenance.

USERNOTE: If onlyBDT&Efundsare involved,entercostsfor 121.16. If
MILCONfundsare involved,skip121.16and entercostsforRDl?&E.MIKUN or
Procurement,as appropriate.

Sumsto 121 FSD,Contractor

Cumsents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE56.
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M~-HJX3K-276-l (MC)

7 SD

This is the contractorcosts incurredin establishinga software
developmentcenter. The softwarecenteris a specialpurposegroupingof
commercial,military(nonGFE), and ~ial test equipmentandsoftware.It
is configuredso as to operateas a softwaredevelopmentlaboratoryandtest
centerand aa a flexibleprogrsmpreparation,validation,intagrationrand
documentationcenter.The FSDsoftwarecenter,if any,may evolveintothe
centerusedfor follow-onsoftwaresu~rt.

sum To: 121 FSD,Contractor

Cumnents/Calculations:

Budget Expected High Low
Category

FY of
Value Estimate Estimate Dollars Reference Date
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MIL-HDBK-276-1(MC)

Thisis a generalpurposecostelementto captureall othercostsby
the contractorduringfull-scaledevelopmentwhichare not includedin the
aforementionedelements. Includedare G and A, fee and profit if not
includedelsewhere.AU costswhich are enteredhere shouldte carefully
documentalaa to use on thissheet.

USSRNn’E: OthercontractorFED costsmay b fundedwithRDTE,O&M, other
procurementand/orprocurementdollars. Ifa costis enteredfor 121.18,
the Model will assume PDTE dollars and skip the prompt for cost by
appropriation.

sumsm: 121 FSD,Contractor

Caments/Calculations:

—

Budget Expected High Low FY of
Category Valus Estimate Estimate Dollars Reference Date

FIGURS58. QtheL
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1

MII-SUSK-276-1(MC)

This is the sum of allnonrecurringin-houseGovernmentcostsincurred
duringFSD. It includesthe calculatednonrecurringGFs costs(R&DGFS QIY
* Unit productioncost)f~om the WSS item database as well as testsite
activation.Governmenttest (Dl!@TII),program management,training,snd
facilitiescosts.

USSRWI’E: If a costis inputat thislevel,the Mcdelwill skipthe inputs
for itssubalements.Fora more inclusivedefinitionof this element.see
the definitionsof itssubelementa.

SunLsTo: 120 FsD

Camnents/Calculations:

Budget Expscted High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-HDBK-276-1(MC)

These are the Government’s costs associated with the technicaland
administrativeplanning,organizing,directing,coordinating,controlling,
and approvalactionsdesignedto accomplishoverallprogram objectives
during the FSD phase of the equipment’slife cycle. Examplesof these
activitiesare configurationmanagement.cost/schedulemanagement,data
management,contract management,liaison,value engineering,quality
aesurence,and integratedlogisticsupportmanagement.!Ihisincludescosts
for suppxt contractors.

USKRhW1’S:If a costis inputat thislevel,the Modelwillskipthe inputs
for itssubelements.

sumsTo: 122FSD,Government

Cammsnts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Rsference Date
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MIL-HDBK-276-1(MC)

1 .EsR1

This is the cost for military personnel associatedwith the
Government’sprogrammanagementeffortduringFull Scale Development. It
includespay and allowances,travel,per diemandany othercostsassociated
with military personnelengagedin technicaland administrativeplanning,
organizing,directing,coordinating,controlling,and approvalactions
designedto accomplishoverallprogram objectivesduringthe FSD phase.

USERNY1’E2Costsmay be entered at this level as a gross amount. Military
program management ~rsonnel may be entered through the Personnel Costing
Module (KM) using the PMFD level with appropriate grade and numbers. The
FU4 will employthe followingcost formulato computepay and allowances:

Pay and Allowances = Years of FSD (calculated)
* annualpay and allowancesper pay grade
* numberof ~rsonnelper pay grade

122.12.1ProgramManaga?nt,Military= 122.12.1+ PayandAllo.iances

Sums to: 122.12 Program Managment (G,FSD)

Camnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE61.
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MIL-HE%K-276-1 (MC)

This is’the cost for civilian personnel associated with the
Government’s program management effortduringFullScaleEnvelopment.It
includespayand allowances,travel,~r diemandanYOther~sts assmiated
with civilian personnelengagedin technicalandadministrativeplanning,
organizing,directing,coordinating,controlling,and approvalactions
designedto accomplishoverallprogram objectivesduringthe.Fsl)phase.

USERNoTEt Costsmay be enteredat thisl~el as a gross amount. Civilian
program management personnelmay be enteredthroughthe Persomel Gxting
Module(pCM)usingthe PMPD levelwith appropriategradeand numbers. The
FCM willemploythefollowingcostformulato computecivilianWY:

Pay= Yearsof PSD (calculated)
* annualpay andallrnimnces~r pay grade
* nurberof personnelper paygrade

122.12.2ProgramManag6mnt,Civilian= 122.12.2+ Pay

sumsto:122.12ProgramManagement(G,~l

Camnents/Ca2culation5:

Budget E~P~u~ High Low FY of
Category Estimate Estimste Dol Iars Reference Dste

FI~ 62. [G,FSQL
.,,, ,..
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MIL-SDBI-276-1(MC)

This is the cost for nonprimemission equipmentcontractorswho
assist Governmentmanagers (military or civilian) in managing the
Government’sFSD effort. It includescostsaascciatedwithtechnicaland
administrativeplanning,organizing,directing,coordinating,controlling,
and approvalactionsdesignedto accomplishoverallpcograrnobjectives
during FSD. Examplesof theseactivitiesare configurationmanagement,
cost/schedulemanagement,data management,contractmanagement,liaison,
value engineering,qualityassurance,and integratedlogisticsupport
management. Supprt contractor costsdirectlyattributableto testingare
excluded.

sumsTo: 122.12 ProgramManagement

Cammnts/Calculations:

I

Budget Expected High Low FY of
Category Value Estimate Eat imate Dollars Reference Date

FI-63. ~
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MIL-sEBK-276-1(MC)

This is the sum of Governmentcostsfor system testand evaluation
activitiesconductedduringPullScaleDevelopment(IYT/(71’II). It includes:
personnelcosts(perdiem);systemcosts(storage,governmentmodifications
and refurbishmentof testitems& components,handling);rentalof recording
and otherequipmentnot prt of the test site;and expendable. Theseare
RhD funded. Ammunitionwhich is not the R&D item maybe purchasedwith
procurementfunds. SeparatelyidentifiedO&M funds may be requiredto
sugprt operationaltestingif such testingcannotbe accomplishedwithti
the sm~ of normalunittraining.Thisalsoincludesany restsforsupport
contractorsinvolvedintestplanning,datacollectionanddataanalysis.
AU restsdirectlyattributableto the developmentcontractorare excluded.
Costs to train (includingper diem) initialtest crews and maintenance
~rsonnel are also excludad(see122.14Training).

USER NOTE: An entry at this level will cause the Model to skip the
subelements122.13.1-122.13.3.

sumsTo: 122FSD,Govermnent

Canmmts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-HDBK-276-1 (MC)

‘hisis thesum of thecostsincurredduringthepreparationof a test
siteforGovernmentcotiuctedtesting.It includesthecostof transporting
the equipment and testing personnel to the test site, rental and
installationof specialrangeequipnent,and any directlaboror material
charges aascciatedwithpreparingthetestsite.

sums7!0: 122.13 Goverrmr?.nt Test (E@YT II)

Ccammmts/Calculations:

Budget Expected High Low FY of
Category Value Estimste Estimate Dollars Reference Date

FIGURE65. ,~
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MIL-FIKBI-276-I(MCI

This is theGovernmentcost for developmentalteststo demonstrate
that engineeringis reasonablycomplete, that all significantdesign
problems which affect compatibility.interoperability,reliability,
maintainabilityand logisticalconsiderationshavebeenidentifiedand that
solutionshaveteendevelopd. This includessupportcontractorcostsfor
pIanning,data collectionand analysis,traveland per diem of Government
testpersomel,storage,handlingand Governmentrefurbiahmentof hardware,
GFE maintenance, rental of special recordingand test equipment and
consumables.It excludestrainingof crew/matitenence~rsomel.

sumsm: 122.13 GovernmentTest

Cumm3nts/Calculations:

Budget Expected High Low
Category

FY of
Value Estimate Estjmate Dollars Reference Date

,,., FIGDRE 66.... ,. ,.
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MIIADEK-276-1(MC)

Thisis thesum of allGovernmentcostsforC@rational Testingduring
Full ScaleDevelopmentto estimatethe prospectivesystem’soperational
effectiveness and operationalsuitability(includingcompatibility,
interoprability,reliability,maintainabilityand logisticand training
requirements).In addition,~&E providesinformationon Serwicedoctrine,
tactics,organization,and praomel requirementsincludingskills. It may
alsoprovidedatato su~rt or verifyo~rating instructions,publications
and handtooks.This includescostsof supportcontractorsto developtest
Suppxt packages(threatconceptof employment)testplans,datacollection
and analysis, travel and per diem of Government test personnel,
transportation,storage,handlingand Governmentrefurbishmentof hardware,
GFE maintenance,rentalof recordingor testequipmentnot partof the test
site, and consumables. Excludedare militarypay and allowancesand
trainingcostsforcrews/maintenancepxsomel.

USER NC1’E:If a cost is enteredfor122.13.3,the Model willassumeWI?E
dollarsand skipthe inputby appropriation.

sumsTO: 122.13 GovernmentTest (IYT./OTII)

Crnments/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date I

FIGURE67. ((n’11,1
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MIL-SCBK-276-1 (MC)

This is the Governmentcostto developservices,devices,acceasories,
aids,equipment,facilitiesandpartsusedto facilitateinstruction.It
includesthe cost of Governmentand Governments~rt contractorefforts
associatedwith the designand developmentof proto@pe trainingsquipmsnt
and the executionof trainingservices. It includescosts of training
initialserviceteatcrewsandmaintenancepersomel involvedin UT/G’I!II.

USERNYI’E:If a crestis inputat thislevel,theModelwillskipthe inputs
for 122.14.1and 122.14.2

sumsm: 122 FSD,Govermnent

Cuments/Calculations:

Budget Expected High Low FY of
Catsgory Value Eetimate Estimate Dollare Reference Date

FIGURE68. ~
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MIL-RDBR-276-1(NC)

This is the Governmentcost of any new building,conversionor
expansionof existingfacilities,and the acquisitionof realestatefor
developmentand testingof the system.

USER NUTE: Facilitiesmay be fundedwith RDTEand MILCON dollars. If a
costisenteredfor122.15,the ModelwillassumeRM’Edollarsand skipthe
promptfor inputby budgetcategory.

SumsTo: 122 FSD.Government

Cumrmts/Calculationa:

Budget Expected High LOW FY of
Category Vslue Estimate Estimate Dollars Reference Date

FIGURE69. ~
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MIL-HDBK-276-1(MC)

This is the Governmentcosts incurredin establishinga software
developmentcenterduringF.SD.The softwarecenteris a specialpurpose
groupinq of data processingand test equipment and software. It is
configuredso as to operateaa a softwaredevelopmentlaboratoryand test
center and as a flexibleprogrampreparation,validation,integration,and
documentationcenter.The EZ6 softwareCenterrif any,may evolvefitotie
centerusedfor follow-onsoftwaresupprt.

sumsTo: 122 FSD, Government

Crrmm2nts/Calculations:

Budgst Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE70. ~

130

Downloaded from http://www.everyspec.com



mRDSK-276-l (MC)

This is a generalcostscategoryfor any othercost incurredby the
Governmentduringfull-scaledevelopmentwhich is not includedin the
precedingelements.

USER NG’I!E:Other Governmentcosts nay be fundedwith RWTE,O&M, other
prmurementand procurementdollars. If a mst is enteredfor 122.17.the
ModelwillassumeROTEdollarsand skipthepromptby appropriation.

sumsTo: 122 FSD.Governmnt

CQmnenta/Calculations:

Budget Expected High LOW
Category

FY of
Value Estimate Estimate Dollars Reference Date
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MIL-HDSK-276-2(MC)

5.3
. .

~~. system level
praluctioncostelementsincludeallcontractand Governmentin-housecosts.
These are the costs for those activitiesnot directlyattributableto
individualhardwareandsoftwareitemsrequiredto transformtheR&D prcduct
into an operationalsystem. Includedare program management,systems
engineering,system test and evaluation,training,technicaldata, and
facilitiescosts. Systemlevelcostelementsdocumentedin thissection
also exclude the costs to produec the hardware and software items
themselves. Costs which can be attributedto hardware or software
configurationitemsarecomputedon thebasisof inputsto theNBS database
as explainedin 5.7.4and 5.7.5.

5.3.1 Snnmaryworksheetsfor enteringcosts
are containedin Figure72. Figures73-128are ditacollectionworksheets
for eachof the productionsystemlevelcostelements. Theseworksheets
define each cost element and provide a structurefor documentingthe
develo~ent of eachcost estimate. Eacku~pages,in formatsdevelopedby
the analyst,detailinqthe developmentof variablesusedto arriveat an
estimateshouldte attachedto thecostelementworksheet.

5.3.2 Lee . The analystmay enter costsat any level in the
followingworksheetssuitableto the availabilityof dataand the detail
rqired by theprogramdecisionenvironment.An entryat any levelin the
cost structure(includinga zero)will caueethe Mcdelto skipto the next
(entrywith an equalor lessernumberedlevel. For example,an entry for
212.12ProgramManagementwhichis a level4 costelement,wouldcausethe
Modelto skipthe entriesfor 212J2.1through212.12.3and ask for datafor
212.13GovernmentTestwhichis alsoa level4 entry.

5.3.3.&k@@_co~ The costelementstructurein Figure72 is
intendedto be a checklistfor each acquisitionprogram. Not all cost
elementsapplyto anyoneprogram. The selectionof costelementsfor each
programand the levelof detailappropriatefor eachestimatedependsupn
currentServicepolicy,the programmanager’sdecisionrequirematsand the
data and estimatingtechniquesavailableto the analystat the time of the
estimate.

5.3.4~. Enteringa 1 forany first,secondor thirdlevelcost
elementwill causetheModelto computecostsfor leveland level5 entries
which are less than one as percentagesof the calculatd cost for the
elementwiththe1. Resultsof calculationsforNSS recordsare includedin
the costcalculation.For instance,if a 1 were enteredfor 211 Contractor
nonrecurringproductioncosts,and .25enteredfor 211.15Data,the Model
would calculatean interimvaluefor 211,dividethatvalueby (l-.25)to
arriveat a finalcostfor211 and thenallocate25%of thatcostto 211.15
Data.
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1.

DEFENSESYST~ LIFECYCLEC13=FK)DEL
PRCCUCITONINFOTS (PKE 1 of 4)

CDNrRAm*mNmXmmV
cost
Element Description

200 PRCHXJCJ!ION

210

211

211.12
211.12.1
211.12.2

PRCCUCITON(IWN-RKURllIhG)

CDIVI’RACTOR

sYS’rml/PRCrlm21’MAmGmSm
SYs’rmlmINEERIW
PRoJm MF!NAGmlENr

211.13 ‘IRAINII.?G
211.13.1 muIFMENr
211.13.2 SERVICES
211.13.3 FACILITIES
211.13.3.1PIKX
211.13.3.2MILU3N

211.14 PRCIXETIONS1’AR’IUP
211.14.1 ‘lKKLIW
211.14.2 PRCIXICTION~INEEFU142
211.14.3 FACILITIES
211.14.3.1PRCx2
211.14.3.2MIU33N

211.15
211.15.1
211.15.2
211.15.3
211.15.4
211.15.5

211.16
211.17
211.18
211.19

211.20
211.20.1
211.20.2
211.20.3

L?ATA
TD31ORDERS& MPNUALS
mxNEERIIw
MANAGR4EN’I!
SUPIOP37
8cf?lwARESUPRXT

lNITIALSPARES& REPAIRPARTS
Ex9rE?4’1ESr&EVALsuPl’
8of?lSiAREcENrER
03N1’RACIORTECHSUPFO~

cnnER

RUT&E
o&M

MIL-HDEK-276-1(MC)

DATE:
sYsrEM:

Level

<1>

<2>

<3>

<4>
<5>
<5>

<4>
<5>
<5>
<5>
<6>
<6>

<4>
<5>
<5>
<5>
<6>
<6>

<4>
<5>
<5>
<5>
<5>
<5>

<4>
<4>
<4>
<4>

<4>
<5>
<5>
<5>

Value/Reference

~teringdata,exceptforCER flagsb levels1-3,willcausethe
mdel to skipto thenextcostelementwithan equalor mhallerlevel.

* 8AV to savedataenteredat any time.

mGmE 72.
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MIL+OSK-276-1 (MC)

DEFENSESY.9T~LIFECYCLECOST~DEL
FRCKXJCTIONINPU15(P~E 2 of 4)

cost
Element Eeecri@ion

212. mvERMEm

212.12 INITIALTRAINING
212.12.1 EQuIPMmrl?
212.12.2 SERVICES
212.12.3 FACILITIES
212.12.3.1MILU3N
212.12.3.2O&M
212.12.4 SIUDENrmm

212.13 SY= TBT & EVALUATION
212.13.1 PRCDACCP1’l?ES1’&EVAL(PATE)
212.13.1.1 FROC
212.13.1.2 OP
212.13.1.3 MP
212.13.2 OPMM TEST& NM (CrT&E)
212.13.2.1 PFOC
212.13.2.2 OP
222.13.2.3 MP

212.14 T= SITEAC1’IVATION
212.15 TECSORJX?.RSAND MANUALS
212.16 S@IWARE CEIW1’ER
212.17 Il?VENmRYMANMEllENr

MTfk
sYsTm:

Level

<2>

<4>
<5>
<5>
<5>
<6>
<6>
<5>

<4>
<5>
<6>
<6>
<6>
<5>
<6>
<6>
<6>

<4>
<4>
<4>
<4>

212.18 INUJSIWAL FACILITES <4)
212.18.1 oJILST/mNvsRT/ExPANu (5>
212.18.1.1PAW <6>
212.18.1.2M~N <6>
212.18.2 ~Ip ~ISITION & mDERmvrrIoN <5>

212.19 OTHER <4>
212.19.1 PRCX2 <5>
212.19.2 O&M <5>
212.19.3 OP <5>

Value/Reference

~tering data,exceptforCERflagsin levels1-3,willcausethe
rcdelto skipto thenextcostelementwithan equalor smallerlevel.

~ SAV to savedataenteredat any time.

FIGURE72.
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DEFENSESYS’lZMLIFECYCLE@3T M2D~
PRCIXJCI’IONCDSTINFT71S(P= 3 of 4)

CDM’RAC?IUR-RECURIW4G
Cost
Element Description

220 PRCEIJCI’ION(RIKURRINCJ

221. ~R

221.12 E30GRAMMAhWmEm
221.12.1SYSTEMmINEERlN3
221.12.2PRINEcrNAMQMmn

222.13 INITIALTRAINIM
221.14 KXfI?ADEPCX31TGRY(PRDD)
221.15 MAIt?rR?ANCEIlaIJmAL FU.!TYS
221.16 SNGIN.EENIWCHAIJZS
222.17 MIA
221.18 INITIALSPAR@REPAIR PARTS
221.19 SYsrm TEsr& EvALSUPR3RT
221.20 TRANSK)RTATION

221.21 mm
221.21.1PRoc
221.21.2O&N
221.21.3OP

MIL-SD13K-276-1(MC)

MTE:
SYSrm:

Level

<2>

<3>

<4>
<5>
<5>

<o
<4>
<4>
<4>
<4>
<4>
<4>
<4>

<4>
<5>
<5)
<5>

Valu@ef erence

htering data,exceptforCER flagsin levels1-3,willcausethe
modelto skipto thenextcostelenentwithan equalor smallerlevel.

~ SAVto esvedataenteredat any tine.

FIGUR!372.
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MIL-SDBK-276-1(MC)

D-SE SYST~ LIFECYUE C13ST~DRL
PFQMICi’ICNOXT INPUl?S(P~E 4 of 4)

mVRmmw-RECUPRlm
cost
Element ‘ Description

222. WmRNmTr(~ffi)

222.12
222.12.1
222.12.2
222.12.3

222.13

222.14
222.14.1
222.14.2
222.14.3
222.14.4

222.15
222.15.1
222.15.2
222.15.3

222.16

222.17
222.17.1
222.17 .1.1
222.17 .1.2
222.17.2

222.18
222.18.1
222.18.2
222.18.3

222.19

222.20
222.20.1
222.20.2
222.20.3

PRaGRAMMmAGmEm
/

mxww mwmEtW MILITARY
masAt4 MN@MKNT C~IAN
CONI’RACTORSUPPORT,

OPERATIONALSITEACTIVATION
PRcc
MILCDN
MILPER
o&M

QUALITfCJIWROL& nt9p~ION
PRoC
o&M
MILPER

SUPK)KCmINEmUrW

INITIALTRAINING
N12f!ZWIPmm
MILFi2R
O&M
INITIALOPERTRAINIFG

SY~ TE31?&IKV+L(~/OTIII)
PF12C
o&M
MILFI?R

INITIALSPARES& REPAIRPARTS

CmIER
mix
o&M
OP

IMTE
SYsrRM:

Level

<3>

<4)
<5>
(5)
<5>

<4)

<4>
<5>
<5>
<5>
<5>

<4>
<5>
<5>
<5>

<4)

<4>
<5>
<6>
<6>
<5>

<4>
<5>
<5>
<5>

<4>

<4)
<5>
<5>
<5>

Value/I@ference

Jhteringdata,exceptforCER flagsin levels1-3,willcausethe
nmdelto skipto thenextcostelementwithan equalor smallerlevel.

TypeSAV to savedataenteredat any timi.

FKVRS 72.
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MIL-HDBK-276-1(MC)

2QQ—_m2wmQN

I

This is the sum of all coststo theGovernment,contractorplusin-
houseGovernmentcosts,resultingfromthe productionand introductionof a
materiel system into an operational inventory. Included are all
nonrecurringand recurringengineering and engineering support to
production,initial-rate-sustainingtooling,manufacturing,purchased
equipment,quality control,allowance for changes.warranties,first
destination trsnsportation(whenapplicsble),generalendadministrative,
and profitaascciatedwith the cost cccurringduringthe procurementphase
of the lifecycle.

USERtK?Ti+Costsshouldbe enteredat thislevelonlyif no detailedcosts
are availablefor the productionphase. If a value is enteredhere, the
Mcdelwillskipthebalanceof productioninputs.

sumsb: TotalLife@cle Cost

Ccrnments/Calculations:

Budget Expected High Low FY of
Category Value Estimste Estimate Dollars Reference Date

FIGURE73.

137

Downloaded from http://www.everyspec.com



MIL-HDsR-276-1 (MC)

These are the nonrecurringprogram costs required beyond the
developmentphaseto introduceintooperationalusea new capability;to
prccureinitial,additionalor replacementequipmentforokrationalforces;
or to providefor major modificationsof an existingcapability. Non-
recurringrestsreferto productioncostswhichare one-timecostsincurred
duringtheproductionphase. fut thesecostscan recurif thereis a change
in thedesign,mntractor,or manufacturingprocess.

USER I@3TE:If a cost is inputfor thiselement,the Modelwill skipall
ti~t to 220 Productionrecurring.
sumsTo: 200Production

Cr4mmnts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Dste

FIGURS74.
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MIL-sDW-276-1(MC)

Theseare the nonrecurringproductioncostsincurredby a private
businesswhile under contractwith the Government. Includedare the
necessaryengineeringand capitalization(plantfacilities,tools,test
equi~ent)rxmtsto achieveinitiallythe total productioncapabilityfor
the materiel system. It incIudesall nonrecurringcontractorcosts
associatedwith manufacturingthe hardware. This excludes support
contractorswho assisttheGovernmentin systemacquisitionmemagement and
planning. ‘he Government support contractors should be costedunder the
appropriateGovernmentcostelement.

USERIOTEk If a costis inputat thislevel,the Mcdelwillskiptiputsto
212.1&wernment (N-R).

sumsml: 210Production(N-Rj

I Camnents/Calculations:

,—

Budget Expected High Low FY of
Catego~ Valus Estimate Eat imate Dollars Refsrence Date

FIGURJ375.
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MILADSK-276-1(MC)

System/projectmanagementrefersto systemsengineeringand technical
controlas well as businessmanagementof particularsystems/projects.
Thiselementencompassesnonrecurringcostsassociatedwithplanning,direc-
ting, and controllingproductionof a system/project,includingthe
functions of logistics and logistics support, maintenance support,
facilities,personneland training,testing,and activationof a system.
System/projectmanagementeffortawhichcanbe aascciatedspecificallywith
hardwareelementsis excluded,unlessthiseffortis of specialcontractual
or engineeringsignificance,e.g.,associatecontractor.

USSRKK7TR If a costis inputat thislevel,the Modelwillskipthe inputs
for 211.12.1and 211.12.2.

sums To: 211 Contractor(N-R)

Crsnmnts/Calculations:

Budget Expected High Low FY of
Cstegory Value Estimate Estimate Dollars Reference Date

FIGURE76. (C.N-R)
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MIL-SDBK-276-1(MC)

This is the costof the technicalandmanagementeffortsof directing
and controllingtotallyintegratedengineeringeffortsof a program. lhis
elementencompassesintegratedplanningandcentrolof thetdmical program
efforts of productionengineering,logistics engineering,specialty
engineering,and integratedtestplanning.Thiselementincludes,but is
not limited to, the logistics support consideration into the mainstream
engineering effort to ensure the productionof a supportableand cost
effectiveweaponsystem;and the technicalplanningand controleffortfor
planning,monitortig,meaauring,evaluating,directing,and replanningthe
managementof thetechnicalprogram. It excludesproductionengineering
directlyrelated to productsor servicesof the deliverableend item.
Sxamplesof systemengineeringinclude:

(1) Integrationand balancingof reliability,maintainability,
producibility,safety,and survivability;human factors,personnel,and
training program requirements;security requirements;configuration
identificationandcontrol;qualityassuranceprogram;value engineering;
preparingof equipmentandcomponent~rformancespecifications;anddesign
of testand demonstrationplans.

(2) Supprt synthesis,lifecyclecoatfactors,time factors,trade-
off analysis, logistics appraisal, use studies. support function
requirementsidentification,repairleveldetermination,taskanalysis,
standardisationreview,logisticsrequirementsidentification,logistics
supportverification,and the preparationand updatingof the logistics
supportplan,themaintenanceplan,facilitiesplanning(operationaland
maintenance),the transportationand handlingplan.

(3) Preparationof the systems engineeringmanagement plan,
s~ification tree,pr~ram risk analysis,systemtest planning,decision
controlprocess,technicalperformancemeasurement.technicalreviews,
subcontractor/vendorreviews,workauthorization,tachnicaldocumentation
control.

sumsTo: 211.12 Syst@ProjectMagment

Budget Expected High Low FY Of
Cstegory Value Estimate Eetimste Dollsrs Reference Date
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MIL-HIBK-276-1(MC)

(C.W+Q

Thisis the costof tusinessand administrativeplanning,organizing,
directing,coordinating,controlling,andapprovalactionsdesignatedto
accomplishoverallprojectobjectiveswhicharenot associatedwithspecific
hardwareelementsand are not includedin systemengim-ring. Examplesof
these activitiesare logisticsmanagement, cost/schedule/performance
management,contractmanagement,datamanagement,vendorliaison,contract
WBS,etc.

sumsTo: 211.12System/ProjactManagement

Ccnmnents\Calculations:

Budget Expected High Low FY Of
Category Value Estimate Estimate Dollara Reference Date

..—.
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MILADBK-276-1(MC)

This is the cost of trainingservices,devices,accessories,aids,
equipment,and ~rts usedto facilitateinstructionthroughwhichpereonnel
will acguiresufficientconcepts,skills,and aptitudesto operateand
maintainthe system with maximum efficiency.It includesthe costs of
traininginitialservice instructorsand initialcrew and maintenance
prsonnel,butexcludesthecostof replacementtrainingwhichare captured
in theO&Sphase.

USERIIX’EiIf a costis inputat thislevel,theModelwillskipinputsfor
211.13.1.211.13.2and 211.13.3

sunsTo: 211 Contractor(N-R)

Camnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estlmste Oollare Reference Date

FIGURE79. ~
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MIL-HDBK-276-1(MC)

This is the cost of distinctiveend items of contractorfurnished
trainingeguipmentwhichare reguiredto meet specifictrainingobjectives.
‘itincludesoperationaltrainers(i.e.,simulators),maintenancetrainers
(i.e.,MTU’S),and other items such as cutawaYs, mockups,and models
specificallydesignedto facilitateinstruction.

SumSTo: 211.13 Training

Carmr3nts/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE80. ~ (c.N-a
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MIL-HDBK-276-1(MC)

3.2

This is the cost of contractor furnished services, devices,
accessories,andaidsnecessaryto accomplishthe objectivesof training.
This elementincludes,for example,trainingplans,trainingaids,training
coursematerials,new equipmenttrainingand contractor-conductedtraining
(includingboth in-plantand service training),performed during the
productionphaseof the system’slife cycle.

sunsTo: 211.13 Training

Crnmr2nts/Calcu3ations:

Budget Expected High Low
Cstegory

FY of
Value Estimate Estimate Dollars Reference Dste

FIGURE81.~
. .
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MIL-S113K-276-l(MC)

This is the costof specialconstructionnecessaryto accomplishthe
objectivesof training (primarily,the brick and mortar type facility
constructedsolelyforthetrainingmission).The equipmentusedfor the
PuKFOSeOf aCrlUSintin9the traineewith the systemor establishingtrainee
proficiencyis excluded. This costelementis restrictedto thosecosts
incurredduringtheproductionphaseof the lifecycleof thesystem.

USER I?31!EkTrainingfacilitiesmay be fundedwith Procurementand MIIL13N
dollars. If a valueisenteredfor 211.13.3,alldollarswillbe assumed
as MILCIJNand the Model will skip the prompt for entries for each PDM
Catqory.

sumsTo: 211.13 Training

Cammnts/Calculations:

Budget Expscted High Low FY of
Cstegory Value Estimate Estimate Dollars Reference Date
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MIL-HDBK-276-1(MC)

This is the nonrecurringfinancingrequiredto achieve a total
productioncapabilityfor thematerielsystem.It includesthe necessary
production engineeringand capitalizationfor plant facilities,tools,
production1ine set-upand test equipment. Examplesare initialhard
toolingand productionline set-up to supportlow rate and full scale
productionof thesystem,costof fabri~tion,aesemhly,and installationof
tools (includingmodificationand rework of R&D tools for production
purposes)dies,templates,ptterns,form block manufacture.jigs,fixtures,
master forms,inspctionequipnent,work platformsand teat equipmentto
sWFOrt the manufactureof the specifiedsystemand initialand duplicate
set of toolsnecesaary to reachfull rateproduction.

USER NWTfi If a cost is enteredat this level,the Model will skip the
inputsfor 211.14.1,211.14.2,and 211.14.3.

sums‘TO:211 Contractor(N-R)

Canmrrts/Calculations:

I Budget Expected High Low FY of
Category Vslue Estimate Estimate Dollare Reference Date

I

I

FIGURE83.~ (c.N-a

I
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MIL-RDBK-276-1 (MC)

1 [C,N-R)

Theseare the nonrecurringcontractorcostspertainingto initial
hard toolingand productionlineset-upincludingthe cost of fabricating,
assembling,and installingtools,dies,templates,patterns,form block
manufacture,jigs,fixtures,masterforma,inspectioneguipment,@dling
eguipment,loadbars,workplatforms,and testequipment(suchas checkers
and analysts)to supportthemanufactureof thesystem. The elementalso
includesreststo modifyand reworkR&D toolsfor productionpurposesand
coststo maintaintool records,to establishmake-or-buyand manufacturtig
planson non-recurringtcolsand aqui~ent, to scheduleand controlorders
for tools,and to program and preparetapesfor numericallycontrolled
machineequipment.

sums lb: 211.14ProductionStart-Up

Canmnts/Calculations:

Budget Expected High Low FYof
Cstegory Value Eat imate Estimate Dollars Reference Date

FIGDRE84. ~
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MIL-SDBK-276-1(MC)

This is the nonrecurringcontractorproductionengineeringeffort
requiredto achievethe total productioncapability. It refersto the
technical and management efforts of directingand controllingthe
establishmentof initialproductionfacilitiesincludingthe toolingand
productionlineset-up.

sma To: 211.14 PrductionStart-up

*nts/Calculations:

~

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Dete

!

FIGURE85. . . [c.N-IQ_
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Mn+lDSK-276-l(MC)

This is the cost of construction,conversion or expansion of
facilitiesforproduction,tiventory,andmaintenancerequiredto accomplish
a specifiedproductionprogram. Thesefacilitiesmay be requiredfor the
total~stem or fors~if ic componentsof thesystem.

USERNOTE: Facilitiesforproductionmay be fundedwith Procurementand
MILCDN dollars. If a value is enteredfor 211.14.3,all dollarswilI be
assumedas MILCONand the Modelwill skipthe prompt for costsby budget
category.

SlnnaTo: 211.14 ProductionStalt-Up

Camsents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE86..~ (C.N-R)
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I
I

I MIL-sIBR-276-1(MC)

/

,/’
I /This is the cost of all deliverabledatarequiredto be listedon a

DD Form 1423“ContractEataRequirementsList”. Data requirementswill be
selectedfrom IMJ 5000.29-L,VolumeII “AcquisitionManagementi@<ems and
Data RequirementsControl List.” This element includes thefcost of
acquiring,writing,assembling,reproducing,packaging,and shippingthe
data. It alsoticludesthecostof repre~ringintoGovernmentformat,data
itemsidenticalto thoseusedby the contractorbut in a differentformat.
It *es not includecastof effortsnormallychargedto GWr rnr~khead,other
costelements,or effortsccmpletedunderothercontracts.

USERNCY1’E:Ifa costisenteredat thislevel,the Modelwillskip inputs
for the subelementsof 211.15.

sumsTo: 211 Contractor(N-R)

CQmnente/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

‘\
‘\

FIr3JRE87.
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MIL-IOJSK-276-1(MC)

Thisis thecostof cmtractor furnishedtechnicalorders/manuals,
commercial and miscellaneousmanuals for the installation,operation,
maintenance,overhaul,trainingand referenceof hardware,tirdwaresY6tems
and computerprograms;and contractorinstructionalmaterials,inspection
documentation,and historical-typerecordswhichmay accompmy individual
itemsof equigwnent.Thiselementincluikxthe data itemdescriptionsset
forthin functional.categotyM of D3D 5000.19-L.VolumeII.

sums To: 211.15 Data

Cumnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Eetimate Dollars Reference Date
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MIL-HDSK-276-1(MC)

This is the cost of engineering drawings, associated lists,
specificationsand other documentationrequiredby the Government in
accordancewith FunctionalCategoriesE, H, R, S, and T of DoD 5000.19-L,
Volume II. This element includes,for example,all plans,procedures,
reprts and documentationgertairiingto the aystem, subsystems,compnent
engineering,configurationmanagement,testing,humanfactors,and systems
analysis.

sumsTo: 211.15 Data

Crmmmts/Calculations:

Budgst Expscted High Low FY of
Category Value Estimate Estimate Dollars Reference Date

153

Downloaded from http://www.everyspec.com



MILADBK-276-1(MC)

5.3 (C.N-R)

This is the cost of data items required for cost, schedule,
contractualand project/programdatamanagementrequiredby the Government
in accordancewith FunctionalCategories,A, F, and P of DoD 5000.19-L,
Volume II. This elementincludes,for example,contractorcost reports,
costperformancereports,contractorfundsstatusreports,project/program
statusr~rts, schedule,milestone,and networks.

sumsTo: 211.15 Eata

@mnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-RDSK-276-1(MC)

5.4 (C,N-R)

This is the cost of data items designedto documentthe logistics
supportplanningand provisioningprocessin.accordancewith Functional
CategoriesL andV of D@ 5000.19-L,VolumeII. ‘l’hiselementincIudes,for
example,integratedlogisticssupportplan,levelof repir analysis.supply
and‘-generalmaintenanceplans and reports, transportation handling,
packaginginformation,etc.,as well as datato support theprovisioning
process.

sumslb: 211.15 Data

Ccnms2nts/Calculations:

Budget Expected High LOW
CstegO~

FY of
Value Estimate Estimate Dollars Reference Date

I
1
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[
,.

MIL-SDBK-276-1(MC)

5

This is the cost of those data items required to developa support
capabilityfor the computersoftwareprtion of the system. Includedare
softwaremaintenancedata programlistings,progressreports,training
pIanning data and troubleshootingprocedures. Sefer to the required
documentationdeliverablefoundon DD Form1423.

SLmEm: 211.15Data

Camwnts/Ca.lculatiOns:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date
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MIL-sDBK-276-1(MC)

This is thecostof initial supply of repairpartsto filltheplanned
pipeline.It includeswmpnents, assemblies,mcdules,circuitcards,and
individualpartswhichwill be prosuredas an initialstockformaintenance
replacementpurposesinmajorend itemspriorto provisioning,and shouldbe
distinguishedfrom replenishmentsparesincludedinO&S costswhich are
purchasedto replaceexpendedstcck.~is elementexcludessystemtestand
evaluationspares (CostElements211.17and 221.19)and sparesprovided
specificallyforuseduringsysteminstallationassemblyand checkouton
site (CostElement222.14).Initialsparesand repairpartsarenormally
boughtto stocktheseitemsin the pipelineduringthe ~riod from initial
issueof productionequipmentuntilthe su@y systemis provisionedwith
spares and repir @rts for routinereplenishmento~ration.

Allocatinginitialsparescostsas nonrecurringrestswillcausethe Model
to buy all initialsparesin the first1/3 - 1/2 of the productioncycle,
baaedon the nonrecurringproductionependoutrate. If the analystdesires
to allocatethesecostseverthe wholeproductionrun,enterthecostsunder.
221.18(see22)..18,InitialSparesand RepairParts, Recurring).

SLmL5To: 211 Contractor(N-R)

Camnenta/Calculations:

Budget Expected High LOW FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE93. ~ [c.N-u
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Mn+IrBI(-276-l(MC)

(c, &@

This is the contractorcost of system-relateddevelopment and
operationaltest activities(D’@T III)includingthe cost of epecially
fabricatedhardware to obtain or validate engineering data on the
performanceof the sydtem. It eleoincludeethe costof detailedplanning,
conduct,support,datareduction,and reportsfromsuchtesting,as well aa
the costof test itemsconsumedin theconductof suchoperationsand the
cost-of effort associatedwith the design and productionof models,
specimens,fixtures,and instrumentationin supportof thetestprogram.
Articles for testing which are complete units (i.e., functionally
configured)should not ‘be costed here if the test units are costed
separatelyin the R & D phase.

sums To: 211 Contractor(N-R)

Crmments/Calculations:

. Budget, Expected High LOW FY of
Category Value Estimste Estimate Dollars Reference Date
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MIL-SDSK-276-1(MC)

ale [c.N-m

This is the contractornonrecurringproductioncosts incurredin
establishinga softwarecenterforfollow-onsoftwaresupporh The software
centeris a specialpurposegroupingof commercial,militaw, and special
test equipment and software. It is configuredso as to operate as a
softwaredevelopmentlaboratoryand test centerand as a flexibleprogram
pre~ration,validation,integration,and documentationcenter.

Sum To: 211Contractor(N-R)

Camnents/Calculations:

Budget Expected High ‘ Low FY of
Catsgory Value Estimate Estimate Dollars Reference Date

FI@JRE 95. ~
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MIL-HDBK-276-1(MC)

This is the cost of all materials and servicesprovided by the
contractorrelatedto achievinginitialoperationalcapability. This
element includes,for example,repairof .reparables,standbyservices,
finalturnover.

Sum To: 211 Contractor (N-R)

C.mmnts/Calculations:

r

Budget Expscted High LOW FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE96.
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MIL-HDBK-276-1 (MC)

This includes any contractorincurrednonrecurringproductioncosts
not containedin theelementspreviouslydefined.

USER NOTE: Other contractor nonrecurringcosts may be entered as
Procurement,RJYl!&Eand/orO&M dollars. If a value is enteredfor 211.20,
the Modelwill skipthe promptfor inputby budgetcatagoryand the costs
willbe assignedto procurement.

sums To: 211Contractor(N-R)

@mnents/Calculations:

Budgst Expected High Low FY of
Category Value Estimate Eetimate Dollare Reference Date

FIGURE97. (c.N-&
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MIL-sDRR-276-1(MC)

This is the sum of all nonrecurringin-house Government costs
associatedwith theprocurementphaseof a materielsystem. It includesthe
nonrecurringcoatsto the Governmentfor: GFE su@ied to the contractor,
initialtraining,systemtestandevaluationtestsiteactivation,technical
ordersandmanuals,softwarecenter,inventorymanagementand industrial
facilities.Effortsby Governmentsu~rt wntr~tors shouldte costedin
thiselementor the appropriatesubelement.

USERNYI’E:If a cost is inputat thislevel,the Mcdelwillskipinputsfor
itssubelements.For a more inclusivedefinitionof thiselemmt, see the
definitionsfor itssubelemmte.

sums ‘lb: 210 Production(N-R)

Cammmte/Calculations:

Budgst Expectsd High ‘ Low
Category

FY of
Value Estimate Estimate Dol Isrs Reference Date

.—

FIGURE.98.
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MIL-HDM-276-1(MC)

This is the cost of Governmentfumished trainingservices,devices,
accessories,aids, equipment,and parts used to facilitateinstruction
throughwhich personnelwill acquiresufficientconcepts,skills,and
aptitudesto operateand maintainthesystemwithmaximumefficiency.This
element includesall effortassociatedwith the productionof training
equi~ent as wellas theexecutionof trainingservices.

USER NOTE: If a cost is enteredat this level,the Model will skip the
tiputsfor the subelementsof 212.12.

sums ‘lb:212 Government (N-R)

Carments@alculations:

Budget Expected High Low
Catego~

Fv of
Value Estimate Eetimate Dollsrs Reference Dste

FIGURE99. ~
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MIL-HDJ3K-276-1(MC)

1

This is the cost of Governmentfurnishedend items of training
equipmentrequiredto meet specifictrainingobjectives. This element
includes,for example,operationaltrainers(i.e.,simulators),maintenance
trainers (i.e.,maintenancetrainingunits),and other items such as
cutaways,mdcups, andmcdels.

USER NOTE: PME acquiredfor schoolsis costedunderthe productionbuy
quantity(u016);it isnot to be costedin thiselement.

SumS To: 212.12 InitialTraining(G,N-R)

Ccnwnts/C2alculations:

Efudgst Expected High LOW FY of
Category Value Estimate Estimate Dollars Reference Date

FIGORE100. ~
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I

~-HDBK-276-I(MC)

) (G,N+-

This is the cost of Government provided services, devices,
accessories,andaidsnecessaryto accomplishthe objectivesof training.
Thiselementincludes,for example,trainingplans,trainingaids,training
course materials,new equipmenttrainingteams, contractor-conducted
training(includingbothin-plantand service training).

I
Suns To: 212.12 Initial Training

Comments/Calculations:

I

Budget Expected High LOW FY of
Category Value Estimate Estimate Dollara Reference Date

FIGURE101. ~ (G,N-RI-. .
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MIL-HDBK-276-1(MC)

(G.N-10

The facilitieselementrefersto thatspecialconstructionnecessary
to accomplishthe objectivesof training(primerilY,the brick-~-mortar-
type facilityconstruttedsOlelyfor the trainingmission).The equi~ent
used for the purpose of acquaintingthe trainee with the system or
estebliahingtraineeproficiencyis excluded.

USERlJ31’E:The costsassociatedwithtrainingfacilitiesmay k fundedwith
procurementand MILCONdollars. If costsare enteredfor 212.12.3,the
Model wiIl assume all dollarsare MILCON and skip the inputsfor each
budgetcategory.

sumsTo: 212.12 InitialTraining

CamnentslCalculat ions:

Budget Expected High Low FY of
Category Valus Estimste Estimste Dollars Reference Date

FIGURE’102. ~ [G, N-a.

166

Downloaded from http://www.everyspec.com



(G.N-R)

MEADBK-276-1(MC)

This is the costof all travelandTDY chargeableto theprogramfor
personnelattendinginitialtrainingcourses. It includestraineesand
personnelassignedto new equipmenttrainingteams. Normally,studentp3y
and allowancesare not charged to the developmenteffort.If pay and
allowancesareto he chargedto theprogram,theseshouldte includedhere.

sum To: 212.12 InitialTraining(G,N-R)

@mnents/Calculationa:

I

Budget Expected High Low FY of
Category Value Estimate Eetimate Dollars Raference Date
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MIL-RDBR-276-1(MC)

This is the cost of Governmentfurnishedprototype,production,or
sp=ciallyfabricatedhardwareto obtainor validateengineeringdataon the
performanceof the materielsystem. Thiselementincludesthe detailed
planning,conduct,support,data reductionand reportsfrom suchtestin9,
and allGovernment furnished hardware items which are consumed or planned to
be consumed in the conduct of suchtesting.It alsoincludesallGovernment
effortassociatedwith the designand productionof models, specimens,
fixtures,and instrumentationin supprt of the testprogram.Testarticles
whichare completeunits(i.e.,functionallyconfiguredas r~ired by the
missionequipment)are excludedas aredevelopmentand compnent acceptance
and testingwhichcan b specificallyassociatedwith the hardwareelement,
unlessthese testsare of sp5cialcontractualor engineeringsignificance.

USERNW1’E:If a valueisenteredhere,the Modelwill skipthe inputsfOr
the subelementsof 212.13.

SumsTo: 212 Government(N-R)

Ccamwmts/Calculations:

Budge! Expected High
Categoty

Low FY of
Value Estimste Estimate Dollars Reference Date

FIGURE104. (G.N-BL
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MIL-HDBK-276-1(MC)

This is the costof all Governmenteffortassociatedwiththeconduct
of prcxlrctionacceptancetestingto demonstratethatitemsprocuredful.fill
the requirementsand specificationsof theprcaring agency.

USERNGTE: PATE may be fundedwith procurement,otherprocurement,and
militarypersonneldollars.If a costis enteredfor212.13.1,alldollars
willbe assumedaa prrxmrementand theModelwill skipthe inputsforeach
budgetcategory.

sums m: 212.13 SyatenTestand Evaluation

Camnents/Calculations:

—

I
Budget Expected High Low FV of

Categoty Value Eatimste Estimate Dollars Reference Date

I

I

I

I

FIGURE105. (G.N-N
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MIL-HDBK-276-1(MC)

This is thecost associatedwith test and evaluationconductedby
agenciesother than the developingcommand to assess the prospective
system’smilitary utility, operational effectiveness, operational
suitability, logistics supportability (including compatibility,
intero~rability,reliability,maintainability,and lcgisticrequirements),
cost of ownership,and need for any modifications.This elementincludes
such tests as integratedsystems tests, appropriateflighttests, sea
trials, mobilitydemonstrations,and othertestsas K@ red to prOvethe
opxationalcapabilityof thedeliverablesyrtem. It alsoincludescontract
support (e.g.,technicalassistance,maintenance,labor, materia,etc.),
mnsumed duringthisphaseof testing.

USER NOTE: OTE may be fundedwith procurement,otherprocurement,and
militarypersonneldollars. Ifa costisenteredfor212.13.2alldollars
willbe assumedprocurementandtheMcdelwillskipthe promptforcostsby
budgetcategory.

sums To: 212.13 SystenTestand Evaluation

Camm3nts/Calculations:

Budget Expected High Low FY of
Category Vslue Est imate Estimate Oollars Reference Date

FIGURS106.
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MI.L-HDBR-276-1(MC)

4

This is the cost to activateGovernmentspecialtest facilities
r-ired forPerformanceof thesystemor subsystem.Thiselementincludes,
for example,white rooms and testchambers. The brick-and-mortar-t~e
facilitiesallocableto industrialfacilitiesare excluded.

sumsTo: 212 Government(N-R)

Camnents/Calculations:

I
Budget Expected High Low FY of

Category Vslue Estlmste Estimate Dollars Reference Date

FIGURS107. [G, N+Q
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MIL-HDBK-276-1(MC)

2.12.J5

These are the costs associated with Governmentpralucedand published
technicalmanuals/ordersand otherdocumentsship~d withthe equipment.

SumsTo: 212 Government(Nnrecurrtig)

Ccmments/Calculations:

Budget Expected High Low FY of
Category Vslue Estimate Estimate Dollars Reference Date

L

FIGURE108. ~S (G. N+
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MIL-HIEiK-276-l(MC)

(G. N-R)

This is theGovernment’scostsincurredin establishinga software
centerforfollow-onsoftwaresupport. The softwarecenteris a special
purposegroupingof commercial,military,and specialtestequipmentand
software.It is configuredto operateas a softwarelaboratorydevelopment
and test center and as a fIexible center for program preparation,
validation,int~ration,and dccumentation.

sums To: 212 Government, N-R

@mnents/Calculations:

Budget Expscted Low FY of
Cstegory Velue EeWe Eetlmate Dollara Reference Date
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NIL-HDBK-276-1(MC)

[G.N-a

This is the nonrecurringmanagementcost of enteringan item in
inventory. This includesidentification,description, submissionto
screening, and editing by the data‘documentscenter; inclusion in
maintenanceand supplycatalogs;establishmentby supplymanagementof
inventory and replacement rates; provisioning; reguisitioning;and
procurementdirectives.Annualrecurringcostsfor maintainingan item in
inventoryare restedin CostElement343.

USSRFKYrE:A grossinventorymanagement cost may be entered at this level
or a zero may be entered and the Modelwill use the followingcostformula
to computethecost:

212.17InventoryManagement= InventoryIntroduction Cost (A3)
* [Number of new FSN/NSNunrkmUII*C$5k (049)
+ Numberof new FS~NSN $S-50k(050)
+ Numberof new FSN/~ $50-500k(051)
+ Numberof newFsWNsN $ over500k (052)]

sums To: 212 Governmnt,N-R

Budget Expected High LOW FY of
Category Value Estimate Estlmste Doll are Reference Date

~- 110. ~
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MIL-RDsI-276-1(NC)

This is thecostforGovernmentfundedconstruction,conversion,or
expansionof facilitiesfor production,inventory,and contractordepot
maintenancerequiredby oneor more su@ iersforthespecificsystem.Tnis
elementincludes,forexample,equipmentacquisitionor modernization.where
applicable,and maintenanceof theSforementiondfacilitiesor equipment.

USER NOTE: If a cost is enteredat this level.the Model will skip the
inputsfor 212.18.1and 212.18.2.

Sums to: 212 Government,N-R

Ccamnente/Calculations:

I

,

I
1

High
Estimate

LOW
Estimate

=l=H
FIGURS111.
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MIL-HDBK-276-1(MC)

This is the Government’s direct cost for the Construction/
conversion\expansionelement of real estate and preparationof system
peculiarfacilitiesforprcxiuction,inventory,depotmaintensncetSnd other
relatedactivities.

USERm Ccmet,ruction/conversion/expansionactivitiesmay h fundedwith
procurementor MIIKDNdollars.If a $ostis enteredfor 212.18.1,the Mcdel
will assumeprocurementdollarsand skipthepromptfor input by budget
category.

suns To: 212.18 IndustrialFacilities

Cummnts/Calculations:

Budget Expected High Low FY of
Categoty Value Estimate Estimate Dollars Reference Date

FIGURE112. [G.Wa
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MIL-KDBK-276-1(MC)

‘Ms is thecostfor anyGovernmentprocuredproductionequipment,and
the modernizationor transferof equipment to the contractorfor the
production line (pertainsprimarily to Government owned and leased
~ipment underfacilitiescontract).

sums To: 212.18 IndustrialFacilities

Ckmurrants/Calculations:

I , r I !

Budget Expected High LOW FY of
Category Value E8tifnate Estimate Dol Iars Reference Date

I

I

I

FKURE 113. ~
. . . . .
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MIL+JUBK-276-1 (MC)

Theseare any otherCbvernment-incurrednonrecurringproductioncoets
not containedin theprecedingcostelements.

USER NOl?E: Other, nonrecurring Government costs may be entered as
procurement, O&M and other procurement dollars. If a ~st is entered for
222.19,theModelwillaasomeprocurementdollarsand skippromptingfor the
otherbudgetcategories.To entertheotherbudgetcategories,entera <cr>
for212.19.

sumsTo: 212 ~vernmentrNonrecurring

Ccrmnts/Calculations:

Budget Expected High Low i=Y of
Category Value Estimate Estimate Dollars Reference Date

FIGLJRs114. t (G,N-U
.’)
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MIL-SDER-276-1 (MC)

Theseare the productioncoststhat recurwith eachunitproduced.
Thesecoststendto be subjectto a learningcurveconceptin whichthe cost
per unit decreasesas quantityincreases. The costs incurredin this
categoryterminatewith the satisfactoryturnoverof operationallyusable
systemsto the usingcommandor organization.

USER NCY1’E:If a cost is enteredat this’level,the Model will skip the
inms for itasubelements.

Sumsto:200 Production

Cmmenta/Calculations:

Budget Expected High Low FY of
Category Value Estimats Estimate Dollars Reference Date

FIGURE115.

179

Downloaded from http://www.everyspec.com



MIL-HDsR-276-1(MC)

‘I%eseare the recurringproductioncosts incurredby a private
businesswhileundercontractwith theFederd Government.It includesall
recurringeffort associatedwith the production of complete units
(prototypeand operationallycotiiguredunitswhichsatisfythe requirements
of theirapplicablespecification(s),regardlessof their end use)as wel1
ss system/projectmanagement,initialtraining,datadepository,maintenance
of industrialfacilities,engineeringchanges,initialsparesand repair
parts,systemtestand evaluationsu~rt, and transpxtation.

USER NDTE: If costsare enteredat this level,the Model will skip the
inputrequirementsfor itssub-elements.

sum m: 220 Production(Recurring)

Ccmments/Calculations:

r

Budget Expected High Low FY of
Catego~ Value Estimats Estimate Dollars Reference Date

FIGURS116.
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MIL-sDSK-276-1(MC)

These are the contractorrecurringcosts associatedwith systems
engineeringand technicalcontrol as well as businessmanagement of
particularsystems/projects.It encompassesplanning,directing,and
controllingthe productionof a system/project,includingthe functiofisof
logisticsand logisticssuppxt, maintenancesuppxt, facilities,persomel
and training,testing,and activationof a system.System/projectmanagement

effort which can be associatedspecificallywith hardwareelementsis
excluded,unlessthis effort is of special contractualor engineering
significance,e.g.,asscciatecontractor.

USERm If a costis inputat thislevel,the Mcdelwill skipthe inputs
for 221.12.1and 221.12.2

sum To: 221 Contractor(Recurring)

Ccamnents/Calculations:

Budget Expected High Low
Catego~ Value

FV of
Estimate Estimate Dollare Referents Date

FIGURE117. ~
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MIL-HDBK-276-1(MC)

The system engineeringelement refers to the recurring costs
associatedwith the technicaland managementeffortsof directingand
controllingthe totally integratedengineeringefforts of a system’s
program. It encompassesintegratedplanningand controlof technical
programeffortsof productionengineering,logisticsengineering,specialty
engineering,and integratedtestplanning. Thiselementincludes,but is
not limitedto, the logisticsengineeringeffortto optimizeand integrate
the logisticssupportconsiderationsintothe mainstreamengineerirrgeffort
to ensurethe productionof a supportableand cost-effectiveweapm system;
and the technicalplanningand controleffortfor planning,monitoring,
measuring,evaluating,directing,and replanningthe managementof the
technicalprogram. It excludesproductionengineeringdirectlyrelatedto
the productsor servicesof a deliverableend item. Examplesof system
engineeringeffortsticlude:

(1) Integrationand balancing of reliability,maintainability,
producibility,safety,and survivability;human factors,personnel,and
training program requirements;security requirements;configuration
idmtificationandmntrol;qualityassuranceprogram;valueengineering;
preparationof equipmentand componentperformance specifications;and
designof testand demonstrationplans.

(2) Supprt synthesis,lifecyclecost factors,time factors,trade-
off analysis, logistics appraisal, use studies, support function
requirementsidentification,repairleveldetermination,taskanalysis,
standardisationreview,logisticsrequirementsidentification,logistics
supportverification,and the preparationand updatingof the logistics
supportplan,themaintenanceplan,facilitiesplanning(o~rationaland
maintenance),the transportationand handlingplan.

(3) ,Preparationof the systems engineering management plan,
s~lf lcatlontree,pr~ram riskanalysis,systemtest planning,decision
controlprocess,technicalperformancemeasurement,technicalreviews,
subcontractor/vendorreviews,workauthorization,technicaldocumentation
centrol, etc.

sums To: 221.12 System/ProjectManagement(C,R)

Budget Expected High Low FY of
Catego~ Value Estimats Estimate Dollars Reference Date

FIGURK 118.
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MIL-HDBK-276-1(MC)

2

This is the recurringcostfor businessand administrativeplanning,
organizing,directing,coordinating,controlling,and approvalactions
designatalto accomplishoverallprojectobjectiveswhicharenotesecciated
with specifichardwareelements”and are not includedin systemengineering.
Examplesof these activitiesare logistics management,datamanagement,
vendorliaison,and contractWM.

Sums To: 221.12 Systcs@’rejectlisnagcrnent(C,R)

Canments/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollsra Reference Date

FIGURE119. ~ [c.a

I
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MIL-HDBK-276-1(MC)

[C,R)

These are the contractor recurringcosts for training services,
devices, accessories,aids, equipment, facilities,and parts used to
facilitateinstruction;throughwhich personnelwill acquiresufficient
skillsand aptitudesto operateand maintainthe system(s)with maximum
effici’’cy. It includesthetos’tsof traininginitialserviceinstructors
and initialcrewandmaiiit-ce persomelbut exclu~s replacementtraining
whichis coveredduringtheO&S phaseof the system.

SumsTo: 221 Contractor (Recur rtig)

Crnments/Calcuiatiofrs:

Budget i
~x.-cted

,. H“igii ‘Low
Categoiy

FY Of
Value Estimate “ Estlmste Dollars Reference Date,..

. . . . .

,.

FmJRs 120. ~ (c, R)
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M.u-sDBK-276-l (MC)

This is the cost for a facilitydesignatedto act as custodianin
establishingandmaintaininga mastereng@er@g specificationand drawing
depositoryservicefor Government-approveddocumentswhicharetheproperty
of the U.S.Government.As custodianfor the Government,the contractoris
authoriz~ by approv~ changeordersto rnainta@thesemasterdocumentsat
we latestapprovedrevisionlevel. When doc~entationis calledfor on a
given item of data retainedin the depository,the charges (ifcharged
directly)willbe to the appropriatedataelement. Thiselementrepresents
a distinctentityof itsown and includesall effortsof drafting,clerical,
filing,etc.,reguire@to providethe service~tlined above. All similar
effortsfor the gcmtractor’sen@.neering/prodp.ctlonactivitiesare excluded.

Slmla To: 221 Contra@or (Recurring)

Ccsnments/Calculations:

Budget Expected High Low FY of
Category Value Estimate Est Imate Dollars Reference Date

FIGURE121.~ [C.R)
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MIL-RDBR-276-1(MC)

5 ) (C, R)

This is the recurring cost associated with the maintenance,
preservation,aridrepairof industrialfacilitiesand equipment.

Sores‘lb:221 Contractor(Recurring)

Ccmunents/Calculations:

Budget Expscted High Low FY of
Category Value Eet Imate Estimate Dollars Reference Date

FIGURE122. ~
. .

(c. FL
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MI.L-HDBK-276-1 (MC)

[C.R}

Theseare the costs associated with officialalterationsmade to a
systemwhileit is stillin the manufacturingprocess(beforeacceptanceby
the militaq service).Mcdificationwork ordersexecutedafteracceptance
are mstad fortheo~ratingand support@ae of thesystem lifecycle.

sumsTo: 221 Contractor(Recurring)

Cumnents/Calculatione:

I Budget Expected High Low FY of
Category Value Estimate Estimate Dollare Reference Date

, , , 1 ,
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I MILrsDBK-276-l(MC)

This is the contractorrecurringcostduringthe productionphaseof
gathering,storing,reproducing,and disseminatingtechnicaland managerial
data, and of preparing,updating,and reproducingpublicationssuch as
technicalorders,handbooks,and fieldmanuals. It includesthecostof all
deliverabledatalistedon theDD Form 1423. Thiselementincludesthe cost
of acquiring,writing,assembling,reproducing,packaging,and ahippingthe
data. It alsoincludesthecostof reprepringintoGovernmentformat,data
items identicalto thoseusedby the contractorbut in a differentformat.
It does not includecostsof effortsnormallychargedto G&A, overhead,
othercostelenenta,or effortsccmpletedunderothercontracts.

sum5To: 221 Contractor(Recurring)

Cumnents/Calculations:

Budget Expected High Low FY of
Category Value Estimate Estimate Dollars Reference Date

FIGURE124.~
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MIL-RDEK-276-1(MC)

Thisis thecostof initialsupplyof repairpartsto filltheplanned
pipeline.It includescomponents,assemblies,modules,circuitcards,and
individual@rta whichwillbe procuredaa an initialstockfor maintenance
replacementpur.psesinmajorend itemspriorto provisioning,and shouldbe
distinguishedfrom replenishmentsparesincludedin O&S costswhich are
purchasedto replacee~nded stcck.‘IIriselemnt excludessystemtest and
evaluationspares (CostElements211.17and 221.19)and sparesprovided
specificallyforuseduringsysteminstallationassemblyand checkouton
site (CostElement222.14).Initialsparesand repairpartsarenormally
boughtto stocktheseitemsin the pipelineduringthe ~rird from initial
issueof productioneguipmentuntilthe suF@y systemis provisionedwith
spsres and re~ir &artsfor routinereplenishmento~ration.

USER NOTE: If the initialprovisionscost factor (A2)is > 0, the Model
willemploythefollowingcostformula for calculatingrecurring initial
sparesand repairpartsfor eachcontractorfurnisheditem M the WSS data
baseand sum the resultsto 221.18.

221.18per unit= InitialProvisioningCostFactor(A2)* Suy Cimntity(U12)
* DITJPC[calculated)

If coatsarecalculatedaa recurring,the Mcdelwillspreadthesecostsover
the wholeprductionrunbasedon the annwalbuy quantity.If the analyst
wantsto purchaseall s~rea in the first1/3 to 1/2 of theproductionrui,
enter a O for A2 and enter the analystderivedcost under 211.16 (see
211.16,InitialSparesand RepairParts,N-R).

sumsTo: 221 Contractor(Recurring)

Crrmnsnts/Calculations:

Budget Expected High Low FYof
Ca!egofy Value Es!lmate Estimate Dollara Refsrsnce Date
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MIL-HCBK-276-1(MC)

This is the contractorcost of system-relateddevelopment and
operationaltest activities(DT/OTIII)includingthe cost of specially
fabricatedhardware to obtain or validate engineeringdata on the
performanceof the system. It alsoincluks the costof detailedplanning,
conduct,su~rt, datareduction,and reportsfromsuchtesting,as well as
the costof test itemsconsumedintheconductof suchoperationsand the
cost of effort associatedwith the design and productionof models,
specimens,fixtures,and instrumentationin supportof thetestprogram.
Articles for testing which are complete units (i.e., functionally
configured)should not be costed here if the test units are costed
se~ratelyin the R & D phase.

USSRNYm ‘l’hiscostwouldnormallybe enteredunder211.17,~tem Test&
EvaluationSupport(C,N-R). Thiselementis providedfor thoseprogram
managerswho desireto treatthe costse Spreaioverthe whole production
cycle.

sumsTo: 221 Contractor(Recurring)

Cimmmmts/Glculations:

Budget Expected High Low FYof
Categofy Value Estimate Estimate Dollars Reference Date

.

FIGURE126.,~t and e~
... ,.,.,,,,
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MILAIDBR-276-1(MC)

Theseare thecontractorracurringcostsincurredduringthetrarqort
of a system/itemto firstdestinations.First destinationtransportation
costs includeany contractorcostsassociatedwith movingthe systemand
associatedequipmentfrom the manufacturingplant,assemblypointor test
plantto a Governmentdept or otherpointof Governmentacceptancein the
rxmtinentalU.S. Thiscoverscostsassociatedwith temporaryassignmentof
contractorcrews (transportationcostsand travelallowances,etc.)and the
cost of supplies,minor repairsand fuel duringdelivery. Excludedare
transportationrestspaid by a vendorwhichare includedin the equipment
costas prescribedin procurementcontracts.

sumsTo: 221 Contractor(Recurring)

Ccimnents/C.alcul.ations:

Budgst Expected High Low FYof
Catego~ Value Estimate Estimate Dollars Reference Date

I

I

I

FIGURS127. 7’ atk?n(c.R)
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MIL-HDBK-276-1(MC)

These are any contractor-incurredrecurringproductioncosts not
containedin theprecedingelements.

USERNY1’E:Othercontractorrecurringcostsmay be funcladwithprocurement,
O&M or other procurementdollars. If a cost is entered for 221.21all
dollarswill be assumedas procurementand the Modelwill skiptheprompt
for eachkdget category.

‘“Sum To: 221 Contractor(Recurring)
Camnents/Calculations:

Budget Expscted High Low FYof
Cstegory Value Estimate Estimate Dollare Reference Oaie

FIGURE128. @her ~
. . [c.a
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MIL-SDBK-276-1(MC)

222

Theseare the recurringinvestmentcostsincurrfdby organisationsof
theFederalGovernment. It includesthe recurringGovernmentcostsfor:
GFE, program management,transportation,operationalsite activation,
qualitycontrolsnd inspection,supportengineering,initialtraining,
systemtestand evaluation,end initialspres and repairparts. Included
hereinarecostsforsu~rt contractorswho provide program management
s~rt tO Governmentprocurementoffices.

USERMm& If a mst is inputat thislevel,theModelwillskipthe inputs
for its subelements.For a more inclusivedefinitionof this element,see
the definitionsfor itssubelements.

SumsTo: 220 Production[Redurring)

Camnents/Calculations:

Budget Expect6d High Low FYof
Cstegory Vslue Estimate Estimate Dollars Reference Date

,

FIGUkE129.
.....,..
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MIL+IL8R-276-1(MC)

222.12

Theseare the costsincurredduringtheproduction@aSe. It inclu~s
the business and administrative planning, organizing, directing,
coordinating,controlling,and approvalactionsdesignatedto accomplish
overallprojsctobjectiveswhichare not associatedwith specifichardware
elementsand are not includedin system engineering. Examplesof these
activitiesarelogisticsmanagement,cost/schedule/performancemanagement,
contractmanagement,datamanagement,vendor liaison,andcontractwSS.

sumsTo: 222 Government(R)

Cumm3nts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date
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,/ ‘ MIL-sDBK-276-1(MC)

This is the cost for military personnel associatedwith the
Government’sprogrammanagementeffortduringproduction.It incIUdeSPSy
and allowances,travel, per diem and any other costs associatedwith
military personnelengagedin technicaland administrativeplanning,
organizing,directing,coordinating,controlling,and approvalactions
designedto accomplishoverallprogramobjectivesduringthe production
@rose.

USRRtOTf3 Costsmay be enterd at thislevelaa a grossamount. Military
programmanagementpersonnelmay be enteredthroughthe personnelCosting
Module(pCM)usingthe PMPD levelwith appropriategradeand numters.The
PCM willemploythefollowingrestformulato computeWY andallowances:

PayandAllwances= Yearsof Production(calculated)
● annualpay and allowancesper pay grade
* nunberof personnelper pay grade

222.12.1ProgramManagement,Military= 222.12.1+ PayandAllowances

Sumsto: 222.12ProgramI&nagement(G,R)

Cumnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

I

I

FIGURE131. tam (~
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MIL-sDBK-276-1(MC)

2

This is the cost for civilian personnel associated with the
Government’sprogrammanagementeffortduring“production.It incIuckspay
and allowances,travel, per diem and any other costs associatedwith
civilianpersonnelengaged in technicaland administrativeplanning,
organizing;directing,coordinating,controlling,and approvalactions
designedto accomplishoverallprogramobjectivesduringthe production
phase.

USSRIxYrs:Costsmay be enteredat thislevelas a grossamount. Civilian
programmanagementpersonnelmay be enteredthroughthe Personnelbiting
Mcdule(pCM)usingthe PMPU levelwith appropriategradeand numbers. The
FCM willemploythefollowingcostformulato computecivilianpay:

Pay= Yearsof Production(calculated)
* annualpay and allowancespr paygrade
● nmnberof~rsonnel~r pay grade

222.12.2ProgramManagerWt,Civilian= 222.12.2+ Pay

sw to: 222.12ProgranManagement(G,R)

Crnmwnts/Calculations:

Budget Expected High Low FYof
Category Vslue Estimste EstImate Dollars Reference Date

,.

FIGURE.132.~
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I MIL-HIBK-276-1(MC)

This is the cost of Government support contractorswho assist
Government program managers (militaryor civilian)in business and
administrativeplanning,organizing,directing,coordinating,controlling,
andapprovalactionsdesignatedto accomplishoverallprojectobjectives,
Theseare effortswhichare not associatedwith specifichardwareelements
and are not includedin systemengineering.Rxamplesof theseactivities
are logisticsmanagement,cost/sc@3ule/prformsnce management,contract
management,datamanagement,vendorliaison,and contractWBS.

I
Sums To: 222ProgramManagment (G,R)

Camnents/Mculations:

1
Budget Expected High Low FYof
CategO~ Value Estimate Estimate Dollars Reference Date

I

FIGURE133. E
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MIL-H13sK-276-1(MC)

Theseare the recurringcostsassociatedwith the transportation,
storage, and handling of the end items from the Point of ~vernment
acceptanceto the user. It is often referredto as second destination
shipping.

slim‘lb:222 Government(Securring)

Curments/Calculations:

Budget Expected High Low FYof
Catego~ Value Estimate Estimate Dollars Reference Date

FIGfJRl?134.
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MIL-SDBK-276-1(MC)

This is the costof realestate,construction,conversion,utilities,
and equipmentto provideall facilitiesrequiredto house,service,and
launch prime missionequipmentat the organizationaland intermediate
levels,exceptfor turnkeyopratirns whereinrealestateand construction
are involvedas a packageprocurement.Thiselementincludesconversionof
site,shipor vehicle;systemassembly;chsckout;and installationintosite
facilityor shipto achieveoperationalstatus. It alsoincludescontractor
.SUPWrtin relationto o~rational/siteactivation.

USERNOTE: Theseactivitiesmaybe fundedwith Procurement,MILCON,O&M
and MILPERfunds. An entryfor 222.14will causeall coststo be allocated
to procurement. If the analyst desires to enter costs for other
appropriations enter a carria9ereturnfor 222.14and the Model will
promptfor theotherappropriations.

sumsTo: 222 Government(Rscurring)

Cunments/Calcrrlations:

Budget Expected High Low FYof
I Category Value Estimate Estimate Dollars Reference Date

FIGURE135.~ . .
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MIL-HDSK-276-1(MC)

Theseare allGoverrum!ntrecurringproductioncosts associatedwith
the qualitycontroland ins~tion activitiesat the contractor’splantor
at firstdestination.

USSRm Theseelementsmay be fundedwithprocurement,D&M or militaty
personneldollars. If a cost is enteredfor 222.15,the dollarswill be
assumedas procurementand theModelwill skipthe inputsfor eachbudget
category.

sunsTo: 222 Government(Recurring)

Ccmmxmts/Calculations:

Budget Expected High LOW FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE136.~
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MIL-HDEK-276-1(MC)

‘l?lisis the Governmentrecurringproductioncost asswiattiwi~ tie
engineering ~rf ormedafterquantityproductionstarts. ‘I%iswill include
such items as maintainability/reliabilityengineering,maintenance
engineering,value engineering,and productionengineering. It also
includesthe preparation,at depot level,for assumingthe engineering
functionduringthe operatingand supportphaseof the equipment’slife
cycle.

someR): 222 Government(Recurring)

Cmments/Calculations:

w High
Estimate

Low FYof
Estimate Dollars Reference Date

I I I

1 1 I I
I I I

I I I J

FIGUSS137.
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MIL-HDEK-276-1(MC)

l%isis thecostof recurringtrainingservices,devices,acceasories,
aids, equipment,and partsused to facilitateinstructionthroughwhich
personnelwillacquiresufficientconcepts,skills,and aptitudesto operate
andmaintainthesystemwithmaximumefficiency.

USER NUI!E: If a cost is enteredat this level,the Model will skip the
‘@s for itsSUbelementS.

SunsTo: 222 Govertmtent(Recurring)

Cumnenta/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

.:FIGURE138.~
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MIL-SDRR-276-1(MC)

This is the cost of new equipmenttrainingteams establishedto provide
trainingon theoperationand maintenanceof new equipment. It includes
costsaescciatedwith thetrainingequipmentrequiredaa wellas thecostof
the traininqservices(payand allowances,‘lDY,travel).

USER NOTE: Costs may be entered for military personnel and O&M
appropriations.If an entryis made for222.17.1,the McdelwillassumeO&M
and skip MilitaryPersonnel. To make both MilitaryPersonneland O&M
entries,entera carriagereturnfor 222.17.1.

sumsTo: 222.17.1InitialTraining

Cumnents/Calculations:

Budget Expected High Low FYof
Catego~ Value Estimate Estimate Dollars Reference Date

FIGUFW139.

203

Downloaded from http://www.everyspec.com



MIL-sDJ3K-276-1(MC)

This is the costof traininginitialcrew and maintenancepersonnel.
It includescostsfor travel,per diem and Governmentfurnishedmaterial
consumedin thetrainingeffort.Thisis O&M fundedcostsonly.It excludes
pay and allowancesfor initialtrainingand the costs for replacement
trainingwhichare capturedinestimateswhichcovertheO&Sphase of the
equipment life cycle. If costs for initial service instructors/new
equipmenttrainingteamsare not includedunder 212.12and itssutelements,
theyshouldbe addedhere.

sumsTo: 222.17InitialTraining

Cumnents/Calcu2ations:

Budget Expscted High Low FYof
Cstego~ Vslue Estimate Estimata Dollars Reference Dste

[.. .. . . ... ,. FIGURE140. ~ . .
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MIL-HDsR-276-1(MC)

This is the cost of system-relsteddevelopmentand operationaltest
activities(Dl@ III)includingthe cost of s~ially febricatdhardware
to obtainor validateengineeringdata on theperformanceof the system.
This element includesthe detailedplanning, conduct, support, data
reductionand reportsfrom such testing,and all test items which are
consumed in the conductof such testing. It also includesall effort
associatd with the designand productionof mcdels,spcimens, fixtures,
and instrumentationin supportof thetestprogram.Testarticleswhichare
completeunits (i.e.,functionallyconfiguredas requiredby the mission
equipment)should not be costed here if the test units are costed
separatelyin the R & D phase.

USER NOTE: If a cost is entered for 222.18,the Model will assume
procurementdollarsand skipthe in@ by appropriation.

SumsTo: 222 Government(Recurring)

Camnents/Calculations:

Budget Expscted High Low FYof
Category Value Estimste Estimate Dollars Reference Date

FIGTJRS141.
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MIL-HEel(-276-l(MC)

This is the cost of the initialsupplyof repairpartsand special
toolsto fillthe plannedpipeline. It includescomponents,assemblies,
modules,circuitcards,and individualpartswhichwill be procuredas an
initialstockformaintamncereplacementPurpses in majorend itemsprior
to provisioning,and shouldbe distinguishedfrom replenishmentspares
includedinO&S costswhicharepurchasedto replaceexpendedstock.This
elementexcludessystemtestand evaluations~res (CostElements211.17and
221.19)and sparesprovidedspecificallyfor use duringsysteminstallation
assemblyand checkouton site (CostElement222.14).Initialsparesand
r~ir pdrtSarenormallyboughtto stccktheseitemsinthepi~linedurtig
the periodfrom initialissueof productionequipmentuntil the supply
systemisprovisionedwithsparesandrepairpartsforroutinereplenishment
operation.

USERm If a zerois enteredhere,the Modelwillusethefollowingcost
formulaforcalculatingrecurringinitials~res and repair@rts for each
GFE unitin the databaseand sum thesecoststo 222.19.

222.19= The sum of InitialProvisioningforallGFE itemswhere:
InitialProvisioning~r GFE unit= InitialProvisioningGxt Factor

* My quantity* UPC

To preventtheModelfrom calculatinga costfor thiselemententer.01for
222:19.

sumsTo: 222 Government(Securring)

Canments/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference

..

FIGUW 142.
. . ,: .,, . ..1..
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MILdJJ3K-276-l(MC)

These are any Governmentrecurring productioncostsnot includedin
the precedingelements.

USER-: OtherGovernmentrecurringcostsmay be fundedwithprocurement,
O&M and otherprocurementdollars. If a cost is enteredfor 222.20,the
costswillbe assignedto procurementandthe Model will skipinputsby
appropriation.

sum To: 222 Government(Recurring)

Ccmments/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollsrs Reference Date

4

FIGURE143.
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MII,-sDBK-276-2[MC)

5.4 ~. @rating and su~rt includesall costs
resultingfrom the opwation, maintenanceand support(includingpersonnel
s~rt) of the systemafterit is acceptedintothe Service’sinventory.

5.4J ~ ts. Summary worksheetsfor enteringcosts are
containedin Figure144. Figures145-195aredatacollectionworksheets
foreachof theO&S inputcosts. Theseworksheetsdefineeachcostelement
and provide a structurefor documentingthe developmentof each cost
estimate.Ssckuppages,in formatsdevelopedby the an.slyrt,detailingthe
develo~entof variablesusedto arriveat an estimateshouldbe attachedto
thecostelementworkeheet.

5.4.2 LleWl of d+ti . The analystmay entercostsat any level in the
followingworksheetssuitableto the availabilityof dataand the detail
r~lred by tie programdecisionenvironment.An entryat any levelin the
coststructureWI1l causethe Modelto skipto thenextentrywith an wal
or lessernumberedlevel.

208
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MIbRDBR-276-l(MC)

Life~cle CostModel
for

DefenseMateIiel~stcm.s

SYSTQ4:
OLSCOST INFWS (PA3E1 of 2) OATE:

cost
Description LevelElement Vslue/Reference

SYSTEMOPSRFACILITIESC3XT($/YR) <1>
NUMEEROF OPERUNI!IS-CONUS <2>
h7JWSSROF OPERUNITS-EUROPE <2>
NUMSSROF OPERUWIK3-WFS?TPAC <2>

H%%%u%%#y#Yy %
OPERFACILITYMAINTCOS?I($/ /YR) <2>

SYSTEMOPERmANsPxmTIoN( $/YR) <1>
UWITTRAININ3TRANSMILES/YEARTROCR<2>
UNITTRAINIIKlRAWSMILFS/YEARRAIL <2>
UNITTRADJIN3TRANSMILES/YSARSEA <2>
UNITTRAIWJN TRANSMILE5/YEARAIR <2>

%g W :% ~g~%)
<2>
<2)

OPERATINGEQUIPLEAS~OLES($/YR) <1>
wbsEmm&omRATm sITE($~sITE) <2>

OlmR OPERATINCoSIs($/YR) <1>
FRix <2>
o&M <2>
OPROC <2>

<2>

SYSTEMOWANIZATIONMA.RWFACCDST($/YR)<1>
WLMEEROF OFGMAIWTSITES <2>
SIZEOF AVG OIGWAIWTSITE(F#

d ’2’0= MAn?rF1.mRAREAcosr($/ /YR) <2>

SYS~ IN1’It41NTFACILITIESCOSl!($/YR)<1>
NIJMSEROF It?PMAINISITES <2>
SIZEOF AVG INTMAIWTSITS(+

FJ ‘2’m m m AREAcDfm($/ /m) <2>
~ 14AIW1’OF OPR S/W CEWITZR($/YR)<1>
OXCRMIOR MAIM!OF OPR S/W($/YR) <1>
NUMBERYRs~R m OF OPR S/W <1>
=~yRS~14AINJ?OFOPR R/W <1>

01
02
03
04
05
06
07

z
010
011
012
013
014

015
016

017
018
019
020
021

022
023
024
025

026
027
028
029
030
031
032
033

fiteringdstafor any level<1>costfactorwillcause
thenndelto skipto thenextlevel<1>costfactor.

@pe SAV at any tb to savedatabeingentered.

FIGURE144.
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MJI.csDBK-276-1(MC)

Life~cle CostModel
for

CefenseMaterielSystems

SYSTEM:
0&S COSN?INFUTS(PPGE20f2) DATE:

cost
CostFactorDescription LevelSksnent Va.lue/Reference

~ MAINTOF M&D S/W CENTER($/YR)
ONIRXIOR NARtTOF MSD S/W($/’YR)
NUNSERYRs ~R MAINTOF M&D S/N
NuMBERYRS~MAINTOF M&O S/N

Cf)IVIRACI’ORSUPKW.TSERVICES($/YR)
NOMSERYEARSmN1’RACmR SUPRXO!

SY~ EzJPPLYFACILITIES($/YR)
MAINI’OW SUPPLYFAC($/&/yR)
OFGSUPPLYRDJJIRR4ENI(~ SITE)

d
MAINTIl?TSUPPLYFAC ($/ /YR)
m SUPPLYRFQuIREMENT( /SITE

FIJ
FIELDDSKJTSOPPLY-(~/SITE)
MAIM!FIELDDSP SUPFLYFAC $/ /YR)

NlllSEROF FIELDEE~ SUPPLYSI~

SYSTD4BONDRDS’10BAGECDST($/YR)
iNVMBEROF kKR4DED.SIVRXESITE
03STPSREWllDSDS’NXIGESITE($/YR)

TEt21WTA RWISIONS($fi)
TKH EATAREVISION0.)S7?S($/PXE)

<1>034
<1>035
<1>036
<1>037

<1>038
<1>039

<1>040
<2>041
<2>042
<2>043
<2>044
<2>045
<2>046
<2>047

<1>048
<2>049
<2>050

<1>051
<2>052

TECHAITAPXES F@ REVISION(PXX@lR) <2>053

IWJ44SERFEN FSVNSN UND~ $5K
NW4SERNEW WN5N $5-50K

<1>054
<1>055

NUNSERN5J FSVNSN $50-500K <1>056
NLR4SERNEN FSN/NSNWER $500K <1>057

OIMSRICGISTICSUPIORTCD.9ES($~) <1>058
<2>059

o&M. <2>MO
OPRcc <2>C61

<2>062

~tering dataforany level<1>costfactorwillcause
thenmdelto skipto thenextleveld> costfactor.

TypeSAV at any timeto ~ve databeingentered.
\

FIGURS144. ~ (~ntinued)
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MIL-HDBK-276-1(MC)

This is the annualcostof maintainingfixedfacilitiesusedto housethe
primemissionequipment,includingthe maintenanceof real propertywhere
applicable.It coversdirect labor,material,overheadand otherdirect
chargessuchas heat,light,and air conditioning.This element excludes
deployableshelterswhichshouldbe costedas partof theWI!Sdatabase.

CostElementsAffected:m

Cmmenta/Calculations:

r r r 1
Budget Expected High Low FYof

I

Category Value Estimate Estimate Dollars Reference Date

I

I I I I I I I I

FIGURE145.
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MIL-HCBK-276-1(MC)

This is the numberof o~rationalunitsin C13NLJSscheduld to receivethe
materielsystem. This factoris usedto determine the weightedaverage
distancefromtheuserlocationsto 03NLJSdepotsformaintenancetransporta-
tionand to calculateoperationaltransportation.

CostSlem3ntsAffected:~

Cummnts/Calculatione:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE146.
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MIL-HDSK-276-1(MC)

Thisis the numterof operationalunitsin Europescheduledto receivethe
materielsystem. Thisfactoris usedto determine the weightedaverage
distancefromtheuserlocationsto CX)NDSdepotsformaintenancetransporta-
tionand to calculateoperationaltrans~rtation.

CastElesentsAffect&: ~

Cumnents/Calculations:

Budget Expected High Low FYof
Category Valus Estimate Estimate Dollars Reference Date

FKXJRS147.
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MIL-SDBK-276-1(MC)

(M

This is the number of operationalunits in westernPacificscheduIedto
receivethe materielsystem. Thisfactoris usedto determinetheweighted
averagedistancefrom the userlocationsto OXiIJSdepotsfor maintenance
trans~rtationend to calculateoperatiomltrensprtation.

costElementsAffected:~

Cumnanta/Calculations:

Budget Expected High
Catego~

Low FYof
Value Estimate Estimate Dollars Reference Date

L

FIGURE148.
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MIL-HDBK-276-1(MC)

This is the numberof operationalsiteswith operationalfacilitieswhich
r~re Maintenanceand upkeep ‘l’hisnumteris appl”ed to the sizeof the

3facilitiesto be maintainedand theannualcost/ft (06)to deriveannual
maintenancecosts.

CostElementsAffected:W

Camnents/Calculations:

Budget Expected High LOW FYof
Categoty Value Estimate Estimate Dollars Reference Date

\

I

I

I

I FIGURE149.
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MIL-HDBK-276-1(MC)

Thisfactorrepresentsthe averagesize,in squ3refeetof fixedo~rational
sites. It is appliedto the annualper squarefootcost for facilities
maintenanceand thenumterof o~rationalcommandswithfixedfacilitiesto
deriveannualmaintenancecostsfor o&erationalfacilities.‘l’hisdoesnot
applyto deployableshelters.

CostElementsAffected:~

Ccmments/Calculations:

Budget Exjpec$d High Low FYof
Cstegory Estimate Estimate Dollars Reference Date

FIGURE150. “~!
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MI.L+DBK-276-1(MC)

This factorprovidesthe annualcostper squarefootof spaceto maintain
fixedoperationalfacilitiesfor the system. It includestheupkeepof real
propsrty,whereapplicable,and coversdirectlabor,material,overheadand
otherdirectchsrqessuch aa heat,light,and air conditioning.Thisele-
ment &s not applyto deployableshelters.

CostElmumtsAffected:~

Camnents/Calculations;

Budget Expected High Low FYof
Categoty Value Estimate Eetlmate Dollars Reference Date

FIGURE151. ~’
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MIL-HDBI-276-1(MC)

~is elementistheannualcostof transportingprimemissionequipnentfrom
one operationalsiteto anotherfor suchactivitiesas alerts,training,
maneuvers,and exercises. Excludedare the transportof equipmentfor
maintenancepurposesand the initialshipmentof theequipmentfrom the
supplierto the user.

CostElementsAffected:21fi

Camnents/Calculations

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Refsrence Date

+

.FIGURE152.~ ,... ~:.
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MIL-HDBK-276-1(MC)

!Ihiefactorrepresentathe averagenumberof milespr yearthatthe PME is
transportedby commercialtruckto accomplishthe training,/opxationalmis-
sion,includingthemileagecoveredhy primemoversusedinequipmentopera-
tionand trainingexercises.Sincethisvaluewill varyby t~ organiza-
tion,an averagevalueshouldbe employed,and shouldbe weighted,if appro-
priate,to accountfor differencesin activitiesof activeforces, reserve
units,supportunitsor agencies,and schoolsif thesecommands are not
separatelyenteredin tbedatabase.Thisfactorrqu.iresinputfor02-04to
prcducea value.

CostElementsAffected:3J&

Ccmunents/Cal.culations;

Budget Expected High Low FYof
Cstegory Vslue Estimate Estimste Dollara Reference Date

FIGURS153. ~
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i MIL-SDSK-276-1(MC)

Thisfactorrepresentsthe averagemileagepsr yearthat the PME is trans-
portedby railto acrmmplishthe training/owrationalmission.Since this
valuewill varyby typeorganization,an averagevalueshouldbe employed
and shouldbe weighted if warrantedto account for differencesin the
activitiesof activeforces,reserveunits,supportunitsor agencies,and
schoolsif thesecommandsarenot separatelyenterd in thedatabase.

CostElementsAffected:2JL?

Cumnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Eatlmate Dollars Referents Date

L

FIGURE154. ~ -.
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MIL-SDBK-276-1(MC)

This factorrepresentsthe averagemileageper yearthatthe PME is trans-
portedby sealiftto accomplishthetraining/operationalmission. Since
this value will vary by type organization,an averagevalue should be
employedand shouldbe weightedif warrantedto accountfor differencesin
the activitiesof activeforces,reserveunits,supportunitsor agencies,
and schoolsif thesecommandsarenot separatelyenteredin thedatabase.

CostElementsAffected:31(i

Cumnents/Calculations;

Budget Expected High Low FYof
Cstegoy Value Estimate Estimate Dollars Refsrence Date

FIGURE155. ~ . .
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MIL-HIBK-276-1(MC)

This factorrepresentsthe averagemileageper yearthat the PME is trans-
portedby airliftto accomplishthe training/operationalmission. Since
this value will vary by type organization,an averagevalue should be
employedand shouldbe weightedif warrantedto accountfor differencesin
the activitiesof activeforces,reserveunits,supportunitsor agencies,
and schoolsif thesecommandsarenot separatelyenteredin tbedatabase.

CostElementsAffected:

@mm?nts/Calculations:

BudgiX Expected High Low FYof
Cstegory Value Estimate Estimate Dollars Reference Date

t

FIGURE156:,~ ,.. .
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MIL-HDBK-276-1(MC)

This is the weightin shorttonsof one operationalcommand’sprimemission
materielwhichmustbe trarqortedfortraining/oprationalpu~ses. It is
usedin conjunctionwith annualmileageand ratesper to-mile to determine
operationaltransportationcosts. Thisshouldbe the totalweightof all
materialtransportedby an o~rationalcommandwhenthePME is deployed.

CostElenentsAffected:~

Cixmnent@alcu2ationa:

I

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE157.
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MIL-HDBK-276-1(MC)

!Ihisis thevolumein cubicfeetof one operationalcommand’sprimemission
materiel whichmust be transpxtedfor training/operationalpurFoaes.This
valueis convertedto tonsusingthe standardmilitarytrans~rtationcom-
mand rateof 40 ft3/ton.The modelusesthe largerof 013or thecalculat~
weightbasedon thisfactor.

CostElementsAffected:31fi

Cmrents/Ca.lculations:

Budgst Expected High Low FYof
Cstegory Vslue Estimats Estimste Dollars Reference Dste

FIGURE158. ~.~
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MIL-HDBK-276-1(MC)

Thisis the servicewideannualcostto leasespecialorpeculiarequipmnt,
dwices, communicationcircuits,and materialrequiredfor supportof the
materielaquipnent.The usermay optionallyentera valuehereor in016to
calculatethisvalue.

CoatElementsAffected:

Cmmrmts/Calculations:

Budget Expected High Low FYof
Cstegory Value Estimate Estimate Dollars Reference Date

I
I

FIGURE159.
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MIfr--276-l (MC)

This is the annualcostto leasespecialor peculiarequipment,devices,
communicationscircuitsand materialrequiredat each operationalsite
defined in 05 (#of o~rationalsites).‘lhisvalueis usedto @lcul.atea
valuefor mst element315onlyif no valueis enteredin 015.

CostElementsAffected:X.5

Crzmnents/Calculations:

Budget Expected High Low FYof
Category Valus Estimste Estimste Dollars Refsrence Date

FIGURE160.
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MIL-HDBK-276-1(MC)

‘lhiais annualo~ratingcostswhichare not specificallyincludedin other
operationscostelements. The usermay entera cost for 017 if only O&M
dollarsare involved.If an entryis made for017,themodelwill skip018,
019,020,and 021. Ifothertypedollarsare involvedentera <CR>for017
andenterthecostsby budgetcategoryaa follows:

018 Procurement
019 o&M
020 OtherPrccurcrnent
021 MilitaryPersonnel

costElementsAffectad:31.z

Crrmmts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE161. ($/vr)
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MILAJDBK-276-1(MC)

[$/YLL

This is the annual cost for service wide upkeep of organizational
maintenance facilities, including the cost of real property where
applicable. Included are direct labor,material,overhead,and other
directcharges.Thisexcluc%sdeployablemaintenancevans. If a valueis
enteradhere,the Modelwillskip023,024,and 025.

CostElementsAffected:U

Camnents\Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE162. t fS/Yr)_
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MIL-HDBK-276-1(MC)

Q23

This factorrepresentsthe numterof sitesemployedat the organizational
levelformainenanceof theequipment/eystem.It is appliedto the sizeof

fthe sites (ft) and the annualmaintenancecostper squarefoot to yield
thetotalannualmaintenancecost. Thisexcludesdeployablemaintenance
vane.

costElement Affected:~

Ccsuw2nts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE163.
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MIL-KDEK-276-1(MC)

S24 ~z~

Thisis theaveragenumberof squarefeetof spacerequiredforan adequate
organizationalmaintenancefacility.

CostElementsAffected:U

Cumrmts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Dale
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MIL-KDBK-276-1(MC)

This is the annualcostpr squarefootto maintainthefloorarearaquired
for organizationalmaintenanceof the equ@nent/system.It includesdirect
labor,material,overhead,and otherdirectchargesas applicable.This
does not applyto deployablemaintenancevans. Itexcludesdirectlabor
pxformed by onit maintenanceprsonnel enteredin the Mcdel’sT/O data
base.

CostElcsnents?.ffected: ~

CQmnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

I FIGURE165. ~ arr=.acoat [S/l?tz~

I 231

I

Downloaded from http://www.everyspec.com



MILAIDBK-276-1(MC)

This is the annual servicewide cost for upkeep of intermediatelevel
maintenancefacilitiesincludingrealproperty.It includesdirectlabor,
overhead,materialand other directcharges. Excludedare deployable
maintenancevanewhichshouldbe costedin theWBS database. If a valueis
enteredhere,theModelwillskip027,028,and 029.

costElementsAffected:3ZU

Crmmmts/Calculations:

Budgst Expscted High Low FYof
Cstegory Value Estimate Estimate Dollars Reference Date

FIGURE166.
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MIL-HDBK-276-1(MC)

This is the number of sites employed at the intermediatelevel for
maintenance of the equipment/system.It is appliedto the size of the
sites in square feetand the annualmaintenancecostper squarefootto
yield the total annual maintenancecost. This excludesdeployable
maintenancevans.

coatElementsAffected:~

Ccnnmnts/Calculations:

rBudget
Categoty

E
I

I
I

I

I

I I

I I

I I
I I

I I

FIGURE167.

I
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MIL-HtSK-276-l(MC)

This is the averagenumber of square feet of space requiredfor each
intermediatemaintenancefacilityfor the materielsystem. This includes
DSU and GSU type units where appropriate. This excludes deployable
maintenance vans.

CostElementsAffected:322A

Camnents/Calculations:

Budget Expected High Low
Category

FYof
Value Estimate Estimate Dollars Reference Date

Figure168. ,~ 21
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MIL-HBBK-276-1(MC)

~Lrr.L
This is the annualcost per squarefootto maintainthe floorarea

rWired foreschintermediatemaintenancefacility. It includesdirect
labor, overhead,material,and otherdirectchargesas applicable.This
excludes deployablemaintenancevans.

costElementsAffected:~

Ccamnents/Calculations:

-,

Budget Expected High
Catsgofy

Low FYof
Value Estimate Estimate Dollars Reference Date

FIGURE169.—
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MIL+D33K-276-1(MC)

($/Yr)

This is theannualcost for upkeepof Governmentfacilitiesfor the
maintenanceof operationalsoftware includingthe maintenanceof real
propartywhere applicable.Costsincludedirectlabor,material,overhead,
maintenance, consumables for non-prime mission equipment
telecommunications,andother directcharges.A valuemust be enteredfor
033 for thiscostto be calculated.

CostElementsAffected:~

Cumnents/Calculations:

7
Budget Expected High Low FYof
Category Value EatImate Estimate Dollars Reference Date

1

1.:.x. ‘.. FIGURE170,.~ [SW
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MIL-HE3(-276-1(MC)

This is fully burdened annual cost of contractor support for
maintenanceof operationalsoftware.It includesthe costof directlabor,
material, overheadand otherdirectchargesas well as G&A and fee. A
valuemusthe enteredfor032 for thiscostto he calculated.

CostEknents Affected:~

Cmnts/Calculations:

Budget Expected High Low FYof
Category Vslue Estimate Estimate Dollars Reference Date

FIGURE171.
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MIL-=-276-1 (MC)

Thisis theexpectednumberof yearsof contractorsupportnecessary
for maintenanceof o~rationalaoftware. Thisexcludeseffortsrelatedto
maintenanceand diagnosticsoftwaredevelopedfor diagnosisof hardware
failures.

costElments Affected:m

Note: Thismay be a decimalvalue,e.g.,7.5years. Firstyearscostsare
basedon thenumberof operationalmonthsafterIDC.

*nts/Calculatione:

Budget Expected High Low FYof
Category Value Estimate EstImate Dollars Reference Date

FIGURE172.,..,...!. .:,...,... ....... .... ,.,
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MIL-HDBK-276-1(MC)

This is the expectednumber of yearsduringwhich theGovernmentis
responsiblefor themaintenanceof operationalsoftware.

G3atElmentsMf Scted: ~

Note: Governmenteffortsbeginaftercontractorefforts(032)if anyare
completed. If thereare no contractorefforts,the Modelcosts1styear
effortsonlyfortienumterof monthsequi~entsareoperational.Ifa zero
is enteredhere,no GovernmentS/W costswill be calculatedfor 325.1or
325.2.

Camnents/Calculations:

Budget Expscted High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURII173.
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MI.kHrs3K-276-l(MC)

This is the annualcost for the upkeepof Governmentfacilitiesfor the
maintenanceof maintenance& diagnosticsoftwareincludingthe maintenance
of realpropertywhereapplicable.Costsincludedirectlabor,material,
overhead,maintenance,consumablesfor non-primemissionequipment,tele-
communications,andotherdirectcharges.

costElenentsAffected:X16J2W.’

tints/Calculations:

Budget Expected High Low FYof
Category Value EstImate Estimate Dollars Reference Date

FIGURE174. ~ center[S/YI)
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MIL-HIEX-276-1(MC)

I
a5

lhieis the foilyburdenedannualcostof contractorsuprt formaintenance
of maintenanceand diagnosticsoftware. It includesthe cost of direct
labor, overhed and otherdirectchargesas wellas G&A and fee.

CostElementsAffected:WjJ

Note: A valuemustbe enteredon 036 forthiscostto be calculated.

Ccmunents/Calculations:

I Budget I ExpectedI High
Category Value Estimate

I 1.

I

I
I

I
I

I
I

Reference Date

FIGUPE175.
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MILeHCBK-276-l(MC)

. Thisis the expectednumberof yearsof contractorsupportnecessary
for maintenanceof maintenanceand diagnosticsoftware. This excludes
effortsrelatedto operationalsoftwaredevelopedfor the prime mission
equipment.This may be partialyears(7.5).Firstyearcostsare baaedon
monthsafterICC.

costElementsAffScted: ~

Ccsmnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE176.
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MIL-HDBK-276-1(MC)

(237

This is the expectednumber of yearsduringwhich theGovernmentis
responsibleforthemaintenanceof maintenanceand diagnosticsoftware.

CostElementsAffected:~

Note: Governmentmaintenancestartsaftercontractormaintenance(036)is
canplete.

Ccmmnts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Rsference Oate

FIGURE177.
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MIIr~K-276-l(MC)

This is the fullyburdenedannualcost of contractorsupportin the
areas of engineeringand technicalservicesand in the maintenanceof
systems/equipment.Contractorengineeringand technicalservicescover
advice, instructionand training in the installation,operation and
maintenanceof theeguipnent/system.Contractormaintenancesupportmay be
one-timeor on a continuingbasis,withoutdistinctionas to the levelof
maintenanceinvolved,and includesthe costs of direct labor, travel,
material,overhesdandotherdirectcharges.Thiscostwillte incurredfor
thelengthof times~ified in D39.

costElementsAffected:327

Camw2nts/ticulations:

Budget Expected High Low FYof
Category Value Estimats Estimate Dollars Refsrence Date

FIGURE178.
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MIL-HDBK-276-1(MC)

This is the period of time in yearsor fractionsof yearsfrom the
momentthe systemachieveso~rationalcapabilitythatsupportcontractor
will be aasiqed to systemsu~rt. Fractiomlyearsarecostedat theend
of thesupportperiod. lhe firstyearof operationsis onlychargedfor the
nomberof monthsduringwhichtheequipmentsareoperational.

CostElamentsAffected:327

Currments/Calculatiens:

Budget Expected High Low
Category

Fvof
Value Estimate Estimate Dollars Reference Date
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MIL-HrmK-276-l(MC)

This is the annualcost of the maintenanceof servicewide supply
facilitiesfor the equipment/systemincludingthe maintenanceof real
property where applicable. These facilities may be located at
organizational,intermediateand field dep.Xlevel= Includedaredir~t
labor,material,overhead,andotherdirectchargesas may be applicable.
Excludedare generalstoragecostswhich are coveredunderCost Element
343.2,InventoryDistribution/Holding.If an entryis made for thisfactor,
the Modelwillskip041-050.

CostElenentsMf ected: 342

Ccmmnts/Calculations:

Budget Expscted High Low FYof
Category Vslue Estimate Estimate Dollars Reference Date

FIGURE180. e’s(s/u,,.,..

2%
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MIL-~K-276-l(MC)

This is the average service wide annual cost per square foot to
maintainorganizationalsupplyfacilitiesfor the equipment/system.It
inclu~s directlaker,overhead,materialandotherdired chargesincluding
realpropertywhereapplicable,Generalstoragecostsare includedin Cost
Element343.2,InventoryDistributior@iolding.

CostElementsAffected:342.1

CUmrents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollare Reference Date

FIGURE181. ~eS
. . . . . [$/R2~
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MIL-HDBK-276-1(MC)

Thisis the floorspacein squarefeetrequiredat eachorganizational
site with supplyfacilitiesto su~rt the equiprv2nt/system.~cluded is
spacerequiredforgeneralstoragenot relatedto the systemexceptwhen the
systembeingcostedwill causethe creationof new unitswith associated
generalstoragerequirements.IheModelusesthisvaluewith041 and023 to
calculate342.2.

(lostElerent.s.Affected:342.1

@nnents/Calculations:

Budget Expectsd
Cstegory Value

I

High, Low FYof
Estimate Estimate Dollars Reference Date

I I I (

\I [ I !

I I I

FIGURE182.
. .

~LSit.el
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MIL-HDBK-276-1(MC)

Thiselementis the servicewideaverageannualcostper squarefootto
maintainintermediatesupplyfacilities requiredby the equipment/system
includingreal property where applicable. It includesdirect labor,
overhead,materialand otherdirectcharges. Generalstoragecostsare
includedin CostElement343.2,InventoryDistributio~Holding.

CostElementsliffectad: 342.2

Cumeents/Ca2culationa:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollara Reference Date
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l%isis the floorspacein squarefeetrequiredfor each intermediate
supplyfacility,excludingspacerequiredfor pxpaes of generalstorage.
,TheModelwill use thisvalueto calculate342.2with027 and 043.

coatElenentsAffected:342.2

Camnents/Calculations:

Budget Expected High
Category

Low FYof
Value Estimate Eetimate Dollars Reference Date

FIGDRE184. ~2a
., !.,
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This is the service wide average annual cost per square foot to
maintainsupplyfacilitiesat the fielddepotlevelwhichare requiredfor
supportof the equipment/system. It includesdirect labor, overhead,
materialand otherdirectchargesSUCJ as real propsrtywhereapplicable.
Excluded are general storage costs included under 343.2 Inventory
Distributio~Holding.

Co& ElementsAffected:342.3

Camnents/Calculatims:

)
Budget Expected High
Gategory

Low FYof
Value Estimate Estimate Dollars Reference Date

FKURE 185. ~ras
. . . 1$/F’@&
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~Awel
Thisis the floorspacerequired,in squarefeet,to accmmdte

fielddemt for sumort of the ~irsnent/ew@m. This factorwill ~
each
used

with 047-(numbero~-fielddemtsj tb cslcu-hte324.3,Maintensn~of Field
Itqots.

CoetElementsAffected:342.3

Camnents/Ce3.culations:

Budget Expected High Low FYof
Category Value Estimate Eetimate Dollars Reference Date

FIGURE186. tv (R2-
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Q47

Thisis the numberof fielddepotsu@y sitesrequiredto sugprt the
equipnent/system.

CostEknents Affected:342.3

Camnents/Calculations:

Budget Expscted High Low FYof
Cstegory Value Estimate Estimate Dollars Reference Date

FIGURE187.
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This is the annual service wide cost to provide bonded storage
facilitiesfor”the materiel system. This includesall direct costs
associatedwithoperationandmaintenanceof a taxiedstoragesiteallocated
to the system.An entryforC48 will causethe Mcdelto skip049 and050.

CostFknents Affected:342.4

Cunments/Calculations:

Budget Expecied High Low
Category

FYof
Value Estimate Estimate Dollars Reference Date

FIGURE188. ;~
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fX9

This is the numberof boded storagesitesrequiredto storehighvalueor
spxia.1securityitemsusedby thematerielsystems. Thisvalueis usedto
calculate342.4only if no entryis made forD48.

CostElementsAffected:342.4

Crrmnents/Calculations:

Budget Expected High LOW FYof
Category Value Eetimate Estimate Dollsrs Reference Date

FIGURE189.
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Thisis thefullybu&!ned costto operateandmaintaintit portionof
each bondedstoragesite reguiredto supportthe materialsystem. This
factoria usd to calculatethebrded storagecostonlyif no entryis made
for048.

CostElementsAffected:342.4

Ccrmnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

\

FIGURE190.
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This is the averageannualcost to updatethe technicaldatarequired
for operation, maintenance, and supply support of the system, its
Compnents, and its supportequipnent.This includesbothGovernmentand
contractorcosts. Ifa valueis enteredfor051,the Model will skip052
and 053.

CostElementsAffected:350

@resents/Calculations:

Budget Expected High Low FYof
Cstegory Vslue Estimate Estimate Dollars Reference Date

FIGURE191. ~
. .
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(S/Pa@

Thisfactorrepresentstheannualcostto revisea page of technical
datarsquiredfor operations,maintenance,and sugplysu~rt of the system,
itscompnents,and itssupportsquipwnt. It includesbothGovernmentand
contractorcosts. This factoris used to calculate350, TechnicalData
Revisions,only if no valueis enteredfor CE.1.

CostElementsAffected:350

Cumnents/C.s.lculations:

Budget E;pyu~d High Low FYof
Category Estimate Estimate Dollars Refsrence Date
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I

This is the averagenumber of pagesof technicaldatawhich require
revisioneachyear. Thisfactoris usedto calculate350 (TechnicalData
Revisions)only if no valueis enteredfor61.

I CostElenentsAffected:350

Camnents/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGDRE193. ~
. . . .
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%4-7

When a new item entersthe supplysystem,it is assigneda National
StockNumber (NSN). Associatedwith eachNSW are intrcductioktminventory
costsand annualmanagementcosts. l’heaecrestsare estimatedbasedon the
dollarvalueof the item. Thus,thisfactorclassifiesnew FSVNSN itemsby
number of items which fall intothe followingfour categoriesof dollar
value:

Under$5,000
$5,000-$49,999
$50,000-$500,000
Over$500,000

CostEUmentsAffected:343.1

Cumnents/Calcu.lations:

Input Categories Expect: High m Reference
#

C&e

%4
$ %00

055 $ 5,000-
$49,999

056 $50,000-
$500,000

057 Gver
$500,000

FIGURE194.
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This element includes the annual cost of any logistic support
requirementsfortheequipment/systemnot specificallyincludedin other
logisticsu~rt costelements,i.e.,CostElement320 throughCostElement
350. The user may enter a single cost for 058 if only O&M costs are
involved. This will cause the Model to skip 059-062. If coats are in
multipleK)M categories,entera carriagereturnfor058 andentertherests
as follows:

059 Procurement
C60 O&Fl
C61 OtherProcurement
052 MilitaryPersonnel

CostElementsAffected:360

_ts/Calculations:

FIGORE195. [sl~
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5.5 The C&S cost elementstructureis shown
in TableII. ‘lhesecostsare calculatedusingcostsand cost factorsfrom
each-of the Mcdel’sfiles. Thissectiondefineseachof theCM outwts and
showshow theyarecomputedusingvariablesfrom the Model’sfiles.-For the
cakeof clarity,the equationspresentedin thissectiondo not accountfor
time or inflation.EOth time and inflationare accountedfor by spreading
functionsderivedfrom the deploymentschedule(see5.12)and composite
inflationrates(see5.13)for eachyear of o~ration.

TableII.
—.

300OPERATICFJSAND SUPFORT 320MAIN1’SNANCE
310OPERATIONS 321 0K3NIZATIOFL%MAIWCENANCE
311 0PSRA!D3RPEPSONNEL 321.1PSRSONNEL
311.1CREW 321.1.1MILITARYMAINl?PERS “
311.1.1MILITARYCIUJi BASEPAYAND ALLLkJANCES
EASEPAYANDALILJ.4ANCES REPLACFMEN1’TKAININ2
RRPIACFMENTTRAINIW REALlnCARE
SEALm CARS PEFMWE OF STATION
PERMCRAI?3EOF STATION RerIREMSr?T
mIREMENr TRANS,FRIS,PATIENTS
‘IRANS,PRIS,PATIENI’S BASEOPERATIX SUP3’
EXE OPERATINGSOFT 321.1.2CIVILIANMAllWPSF.SP&A

311.1.2CMLIAN ~ P&A 321.2MAINTMATERIAL
311.2INDIRD2rPEPSNNEL 321.2.1DISC4RDEDSPAPJ15
311.2.1MILITARYIND- 321.2.2REPAIRMATSR.IAL
EASEPAYAND ALLLW+NCES 321.3TRANSFIX?TATION
REPLACSMSNI’TIW.INIIV2 321.4o~ ,- FACIL~IM
SF.AL’IHCARs 322 INTEZ?4SDIATEWUWXNANCE
PERMCHANSEOF STATION 322.1IhTERMAINTPERSONNEL
RErIFJMENr 322.1.1MILITARYMAINTPEPS
TRANS,PRIS,PATIENTS BASEPAYAND ALIAXANCFS
EASE0PERATI143SOFT FJlPLACEME27rTRAINIFG

311.2.2CIVILIANINDP&A HEALm CARJ
312MATERIAL03NSUMPl?ION PEIU4CHANGEOF STATION
312.101L,LDBRICAF7E(LESSFUEL) RETIREMENT
312.2AMMuNITION,MISSILFS TRANS,PRIS,PATI~
312.3O’IHERFL4TEF.IAL BASEOPERATINGSUFT
312.4MATE2UALTRANSFOFWIWION 322.1.2 CMLIAN MAINTPERSP&A
313 E2iSXYCONSUMPTION 322.2MAIN?JMATERIAL
313.1EUEL 322.2.1DISCARDEDSPARES
313.2ELECI’RICFCWER 322.2.2REPAIRMATERIAL
313.3BATI’ERIES 322.3TRNJSFORTATION
313.4TRANSKXTATION 322.4INER MAIF?TFACILITIES
314OPERATIONALFACILITIES 323DEFOTREPAIR
315 DJJIPME2?TLEPs~OLJX 323.1LAB!3R
316 0PEPATD2NALTRANSFORMATION 323.2MATERIAL
317OIHERoPERATIONS03STS 323.3TRANSFQRTRTION
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TableII. ~. - Umtinued

324DEFW1’CNEFHAUL 326.2S0FlS4ARSCEt?J!ER
324.1LABOR 326.3CO?l?RAC!TS/W MUWmWKE
324.2MATERIAL 327 (DNl!RAC’l?SUPFO~ SERVICES
324.3TRANSR3RTAXION 330 K131FICATIONS
325 SYSTEMSOEIWARS61JPFOlU! 340 SDPPLYsuPFoRr
325.1SOmARE MAINTPEWCNWL 341 SUPPLYPmSONNEL
325.1.1MILITARYS/WPERS 341.101GAN12ATIONPLSUPFLY
WE PAYAND ALLWANCJ?S 341.2~IATE SUPPLY
REPLAC2MJm?rTRAmING 341.3FIELDDEk7Yl?
HSAL’n’lCARE 342 SDPPLYFACILITIES
PF2WCHAN3EOF STATION 342.101GAN12ATIONALSJPPLY
RR1’IREllEm 342.2INI!SRSUPPLY
TRANS,PRIS,PATIEWfS 342.3FIELDDEFOT
SASEOPSRATItGSIIPll 342.45Ci?DEDSI13RAGE

325.1.2CMLIAN S/WPEPSP&A 343 INVEN1’ORYADMINISTRATION
325.2SOFIWARECENYRR 343.1INVENIURYNAt@GBISN1’
325.3CONTRACTS/WMAII?I’ENANCS 343.2~PY DIST/HOLDIFG
326 MAINJ%DIAGSCJ?IWARESUPR3RT 350H LMTARSVISIONS
326.1MAINIXQIAGS/W PEW3NNEL 360 OEiERLCGISTICSUET03S!S
326.1.1MILITARYS/tiPEUS
EASEPAYAND ALLLXANCES
lwPIAcExmrTRAINIm
HEALm CARE
PEFt4CHANGEOF STATION
RmIRmIENr
TRANS,PRIS,PATU3?I’S
EASEOPERATIM SUPT

326.1.2CIVILIANS/WPERSP&A

5.5.1 and (300). This is the sum of all
annual costs resulting from the opezation, maintenance and support
(includingpersonnelsupprt) of the materielsystemafter it is accepted
into the Service’sinventory. O&S cost build-upbegins when the first
prcxluctionequipmententersthe activeor reserveforcestructureeitheras
operatingunitequipmentor combatcrewtrainingequipnentand endswhen the
lastequipmentis retired.It includesall deployedunitoperations,below
depot maintenance, installationsupport, depot maintenance, supply
management,operationaland maintenancetrsns~rtstion,p?rsomelsuppxt
and training and sustaining investment (e.g.,replenishmentspares,
modificationkits and material,etc.) costsasscxiatsdwith theo~rating
and supportphaseof the lifecycle.

SumS To: TotalLife~cle Cost

5.5.2 This is the sum of the annualcosts to operate
the prime mission equipment. It includesthe annualcost of operators,
materialconsumption,energyconsumption,o~ratioml facilities,equipment
leaseholds,operationaltransportation,and any other system specific
operationscostto use the system. This excludes useof the equipmentby
formalProgram8 schoolsif suchuse is includedin the cost of recurring
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MOS training.It alsoexcludesuse by depotlevelactivitiesif suchcosts
are containedin thede@ materialrates.

sums‘lb:300@rations and Su~rt

5.5.3 ~ This is the sum of the annualmanpower
costs,directand indirect,incurred in operatingthe equipment.Included
are the cost of militaryand civilianoperationalcrews and the cost of
militaryand civilian indirectpersonnel.Personnelcostsarecalculated
basedon the specifiedTableof Organization.

SumsTo: 310 @erationa

5.5.4 ~ This is the sum of the annualcostsof militaryand
civilianpersonnelwhoseprimaryfunctionis to operatetbe systembeing
costed. It includesboth direct and indirectpersonnel,military and
civilim Thesecostsare calculatedseparatelyfor eachwR9 classand for
eachequipmentGRUIP.

sumsm: 311 CperatorPersonnel

5.5.5 ~Q1.3JJL This is thesum of the annualcostsof:

a. Dedicated (T/O level OPRD) military personnelwhose primary
functionisto operatethe systembeingcostedand

b. Shared (T/OlevelOPRS)militarypersonnelwhose operatorduties
are secondaryto otherassignedfunctions.Pharedpersonnelare
chargedto the system basedcm demand.See 5.8.2.1.2.

Crew costsconsistof pay and allowances,replacementtraining,health
care,permanantchangeof station,retirementallowance(thisis not addedto
theP3M andArmy report),baseo~rating s~rt, andso overheadchargefor
crew memberswho are in thestatusof transients,pstientaandprisoners.

Dedi@ad ~rsomel are fullychargedto the systembasedon manninglevels
(A8)and thenumber intheT/O.

Sharedpersonnelare chargedbasedon demandgeneratedby WSS equipment
reco~ds. For sharedpersor@el,the Model calculatesa weightedaverage
hourlycostfor eachWBS classand equipnentGKXJP. The weightedaverageis
based on the number (5.8.2.3)assignedto each line in the T/O and the
numberof hourseachworks/year(A21).

Excludedare the costsof aec~ity personneland personnelwho cperateother
equipment in the force unit such ae trucks and switchboards. (These
personnelmay be chargedto the system usingthe indirect(IWDD)level.)
See also 5.8.

311.1.1 Mil Cr- Cost= lUUUEJCostof Oedicatd@erators(OFRD)
+ AnnualCostof tired Cparators(OP@

264

Downloaded from http://www.everyspec.com



MI.L-HCBK-276-1(MC)

Where:
Annualcostof
DedicatedOprs= Manninglevel(A8)

* Sumof the follaingcostsderivedfrunthe?kdel1s
databasefor allOPSDpsreonnel:

Pay andAllowances
+ ReplacementTraining
+ HealthCare
+ permanentChangeof Station
+ SaseCperatingS@port
+ Transients,patients,Prisoners
+ F@tirementAllrwance(Wonadd for RllandArmy)

AnnualCostof
Shared @rs = WeightedAvg costjhourof the abovechargesforOPRS

~rsonnelforeachWBS classand eguipnentGRXJP
* @rating equipnentquantity(El)
* Operatinghours(hours/year)(E2)
* Wumberof sharedcperators/~ipnent(E3)
/ availableoperatormanhourspsryear (A21)

sumsm: 311.1 crew

5.5.6 “~ ~ This isthe sum of the annualcostsOE

a. Dedicated (T/O level OPRD) civilianpersomel whose primary
functionis to op?ratethesystembeingrestedand

b. Shared(T/OlevelOPRS)civilianpersonnelwhose operatorduties
are secondaryto otherassignedfunctions.Sharedpersonnelare
chargedto thesystembasedon demand. See 5.8.2.1.2.

Crew costsfor civilianpersonnelincludepay and allowances,benefits,
workmen’scompensation,retirementand training.

Oedicatedpersonnelare fullychargedto the systembasedrm thenumberin
the T/O. Manninglevel(AS)doesnot applyto civilians.

Sharedpersonnelare chargedbasedon demandgeneratedby WSS equipment
records. For sharedpersonnel,the Model calculatesa weightedaverage
hourlycostforeachWES classand equipmentQtXJP.Theweightedaverageis
based on the number (5.8.2.3)assignedto each line in the T/O and the
numberof hourseachworks/year(A21).The Modalusesthesameproductivity
factorsformilitaryand civilianpersonnel.

Excludedarethecostsof securitypersonneland~rsonnel whoo~rate other
equipment in the force unit such as trucks and switchboards. (These
personnelmay be chargedto the system usingthe indirect(IWDD)level.)
See also 5.8.

311.1.2 Civ CrawCost= AnnualCostof Dedicated@r Pers
+ ~ual Costof -red Opr pars
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Where:
Annual Cost of DedicatedQrs = TotalCostof @eratorsperGS Level

for each WBS class and equi@nent
-P canbination

Annualcostof
Sharedoperators= WeightsdAvg cost/hourof theabovechargesforOPRS

~rsonnelforeachWSS classand equipnentGSUIP
* @rating hours(hr/yr)(E2)
* Nunberof sharedoperators/quipmt (S3)
/ availableWrator manhours~r year (A21)

sumsm: 311.1 Crew
5.5.7 ~ This elementincludestheannualcosts
of militaryandcivilian~rsonnelassignedto unitsbelowfielddepotlevel
whose billets exist because of the system being costed. Examples of
personnelwho may fit this definitionare specialsecuritypersonnel,
company commanders,switchboardoperatersandtruckdriversnotdirectly
involvedin theoperationor maintenanceof thesystem.

The allocationof personnelto crewor indirectstatusis a plicy decision.
The primaryuse of the indir~t categoryis to fullyrecognizethe cost of
personnelin a unitwho arenot subjectto savingsby theProgramManageror
the contractorbut who are assignedto the unitbecauseof the systembeing
Costsd. If thesepersonnelalsosu~rt othersystems,theirnum&r in the
T/O shouldbe adjustedto accountonly for the percentageof their time
dedicatedto the systembeingcosted.See5.8.2.

sumsTo: 311 0p3ratorPersonnel

5.5.8~ This is the sum of the snnualcostsof military
indirectpersonnel.Includedare pay and allowances,replacementtraining,
healthcare,permanentchangeof station,baseoperatingsuppxt, retirement
allowance(thisis not addedfor the FOM and Army reports),and an overhead
chargefor personnelwho are in the statusof transients,prisonersand
pstients.

Indirectmilitarypersonnelarecostedas dedicated(INDD)personnel.The
numberof prsonnel may be enteredin decimalform to representlessthan
100 percentof the cost.

311.2.1 Indirectnil Pers = manninglevel(A8)
* Sumof the f01lowing costs for every
INDDlinein theT/O:
PayandAllomnces

!,. + ReplacementTraining
+ HealthCare
+ permanentChangeof Station
+ Retirmentallowance
+ Transients,Prisoners,Patients
+ BaseOperating%pport

sumsTo: 311.2 IndirectPersonnel
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5.5.9~ This is thesum of theannualcostsof civilian
indirectpersonnel. Includedare pay and allowances,benefits,workmen’s
compensation,retirementandtraining.

Indirectcivilianpersonnelcostsa~e baaedcm T/O assignmentsto the INDD
level.The numberof ~rsonnelmay be enteredin decimalform to represent
lessthan100 percentof thecost.

311.2.2IndirectCiv Pers= AnnualManyearsof EffortPerGS Level
* annual14anyearCostFZ21GS Level.

sumsTo: 311.2 IndirectPersonnel

5.5.10 Thiselementcoversthe
annualcostsof nonmaintenancematerialsconsumedin ooeratina the svstem
and the
Material

(1)

(2)

(3)

.——..——.. . ...–4.
cost of transportingthese materials between supply points.
costsare dividedintothreemajorcategories:
Petroleum,oilsand lubricants(FCL)excludingICILwhich provides
energyrequiredto o~rate the systemincludedin CostElement313.

Ammunitionand missiles consusedin crew (unit) trainingbut
excludingtrainingmissilesacquiredduringtheprcduction @@se,
and armm,mitionforsmallarmsqualificationwhichia includedin
Gx.tElement317,OtherOperations(2xts;and

Other operationalmaterialssuchas assault cammnicationswire,
pe~r, firesuppressionmaterialsand specializedpaperprcducts.

SumsTo: 310 Operations

5.5.11 “~ ~ ‘Ihieisthesum of theannual
costsof hydraulicoil and lubricantsconsumd in o~rating prime mission
equipment(s)at all levels includingactive reserve units and other
supportingagencieswheretheequipmentis assigned. Thisexcludesfuel
consumedto pwer theequipmentanditssubsystems.

312.1 Oil,Lubricants= ~rating EquipnentQuantity(El)
* TYF@1 MateritiConsumptionFate (units/yr)(E1O)
* ~ 1 MaterialCost($/unit)(E12)

SumsTo: 312 OperationalMaterialConsumption

5.5..12~
. .

This element includesthe amual
costof ammunitionandmissilesasacciatedwithtrainingtheunitor crewto
whichthesyatem/equipmentis assigned.

Sxcludedare the cost of trainingammunitionand missilesacquiredducing
the production(investment)phase and costedtherein,costs for formal
schoolsif includedin the cost of recurringtraining,and the cost of
ammunitionforannualsmallarmsqualificationincludedin CostS3emmt 317,
OtheroperationsCosts.

312.2 Anmmnition,Missiles= CperatingEquipment(bntity(El)
* ~ 2 MaterialConsumptionPate(units/yr)(EIO)
* ~ 2 MaterialCost($/unit)(EIz)

sumsTb: 312 @rational MaterialConsumption
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5.5.13 ‘lhisis thesum of theannual
costs of nonmaintenancematerial (lessPOL and ammunition)consumed in
operatingprimemissionequipment(s)at all levelsincludingactivereserve
units and other supportingagencieswhere the equipment is assigned.
Esamplesincludeteletypep~r, magnetictapes,and assaultcommunications
wire.

312.3 OtherMaterial= CperatingEquipnentCpantity(El)
* ~ 3 MaterialConsumptionR3te(units/yr)(EIO)
* - 3 Materia Cost($/uit)(~2)

Sumslb 312 C@ratioml MaterialConsumption

5.5.14 ~ This is the sum of the annual
costs to transportoperational(nonmaintenance)material consumed in
operatingprimemissionequipment(s)at all levelsincludingactivereserve
unitsandothersupportingagencieswheretheequipmentis aasignsd.

312.4MaterialTransportation= @cratingEquipnentGuantity(El)
* MaterialConsumption(units/yr)(EIO)
* MaterialWeight(E13)
* TransportationCost(calculated)

Where:

TranepxtationCost
forMaterialType1 = DistancebetweenOrgand Int level(miles)U@)

* Localtransportationcost ($/lb/mile)(A14)

TransportationCostfor
Material-s 2 and 3 = (DistancebetweenOrgand Int level(miles)(A9)

* localtransportationcost ($/lb/mile)(A14))
+ (AvgDistfrcmintermediateto depot(miles)
* Eept transportationcost($/lb/mi)(A15))

Wheretheaveragedistance
frantiterto dept = (All%12+ A12@3 + A13W4)/(02-t04)

sumsTo: 312 OperationalMaterialConsumption

5.5.15 ~ -. This is the sum of the annualcostsof
energyrequiredto operateWBS items. ‘l’hisincludes:

a. The costof fuel (FOL)to o~rate the equipment,

b. me mst of commercialandfieldelectricityconsumedin o~rating
the egui~entr

co The costof batteriesconsumedby theequipment,and

d. The costof trans~rtationassociatedwith thesu@y of energy.

SumsTo: 310 @erationa
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5.5.16~ This is the sum of the annualcost of fuelconsumed
to operateprime missionequipment(s)at all levelsincludingactiveand
reserve units, and other supportingagencies where the equipment is
assigned.Eathtiecostand thepoweruse factormustbe greaterthanO for
thisformulato work. Thisexcludescostsfor formalschooltraining.See
5.7.6.17for definitionsof eachvariable.

313.1 Fuel= OperatingEquipmentQuantity(El)
● Numberof tiual OperatingCycles(E2)
● FewerConsumption(units/cycle)(E14)
* (CommPowerCost(S.17)* Canm FewerUseFactor(E20)
+ FieldPowerCost (E16)* FieldPowerUse Factor(E19))

sumsTo: 313 EnergyConsumption

5.5.17 This is the sum of the annualcosts of
fieldgeneratedand commerciallysuppliedelectricityconsumedin operating
and testingprime missionequipment(s)at all levelsincludingactiveand
reserveunitsandothers~rting agencieswherethe~ipment is assigned.

313.2ElectricPower= Operatingl?quipm?nt@antity(El)
* Wmber of Annual@rating Qcles(E2)
* PowerConsumption(units/cycle)(E14)
* (CommPowerCost(K17)* Comm PowerUse Factor(E20)

+ FieldPowerCost(E16)* FieldPowerUseFactor(S19))

sums‘lb:313Mergy Consumption

5.5.18 Thisis the sum of the annualcostsof batteries
consumedto operateprime missionequipment(s)at all levels including
activeand reserveunitsandothersu~rting agencies.

If theWSS itemconsumestwo typesof power (e.g.,electronicsystemswith
rechargeablebatteries),a separateb’M recordmust be enteredto accuunt
forthebattery.See also 5.7.6.

313.3 Eatteries= @crating Squipment@antity(El)
* Numterof Annual@rating Qcles(E2)
* SattetyConsumption(units/cycle)(E14)
* (CommSatteryCost(S17)* Comm EatteryUse Factor(QO)

+ FieldSatteryCost(s16)* FieldEiatteryUse Factor(E19))

SumsTo: 313 hergy Consumption

5.5.19 This is the sum of the annual cost of
transportingfuel to usingcommands and batteriesfrom the depotto the
intermediatesupplyfacilityandthento theorderingcommand.

Excludedis thecostof transportationof POL to basesas thisexpenseis
includedin the priceof FOL. The assumptionis madethatthecostof fuel
includesthecostto deliverthefuelto thebasebutnot to theoperating
unitson the base. Thereis no tranq.mrtationchargeforelectricity.
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313.4EnergyTranspxxtation= CperatingEqUiwentXtitY (m)
* AnnualOperating~cles(E2)
* PaterConsumption(units/cycle)(14)
* powerWeight(lbs/unit)(EM)
* TransportationCost($/lb)(CdlCU2atSd)

Wheretransportationrest=

Transto usingccmmanda= Lcca3TransCost ($/lb/mi)(A14)
* DistanceOrg- Int(mi)(A9)

+ (forbatteriesonly)

TransDepotto int= LongDistanceTransCbst ($/lb/mi)(AI-5)
* Avg.DistanceIntto Eepot(mi)(@lCUlatSd)

Wheretheaveragedistance
fran interto depot= (All~2+ A.12~3+ A13_)/ (02+03+04)

sumsTo: 313 EnergyConsumption

5.5.20 s (314). This isthesum of theannualcosts
- (directlabor,material,overheadand otherdirectcharges)to opscatereal
propertyfacilitiesused to houseprime missionequipnent.This excludes
deployableshelters.

OperationalFacilitiescostsmay be enteredas.a gross amount for cost
element314 (O(1)) or as costfactors(seeoperationsand supporttiputsfor
314).The followingcostformulais employedwhm costfactorsare entered
for OperationalFacilities:

314 OperationalFacilities= Operationalfacilitycost($/yr)(01)
orif Ol=O

= Numberof ccamrandewith @e Facilities(05)
5* Sizeof C@ratioml S’te(ft)(06)

* Maintenance iCost($/ft/yr)(07)
sumsTo: 310@rations

5.5.21 ~ . This is the annualcost of leasing
‘specialandpeculiarsupportequipment,devices,communicationcircuits,or
materialduringthe qeratingphaseof theequipment/systemlifecycle.

Costforamual equipmentleaseholdsmay be enteredas a grossamountfor
“theentiresysten,or theymay be enteredon a per operationalsitebasis.

315 FquipmentLeaseholds= L?quipnentleaseholdcost($/yr)(015)
orif 025=0

= Cost of EquipLeaseholds($/yr/site)(016)
* Numberof SiteswithC@r Facilities(05)

sums‘lb:310-rations

f, : ,. -L 1-,’,,. $..
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5.5.22 This is the sum of the
annualcostsof trarqortingprime missionequipmentfrom cme operational
siteto anotherfor o~rationaland trainingpurposes.

316 OperationalTransportation= ~tem opr tr~s cost($/yr)(08)
orif OS=O

= Operunitliftweight(calculated)

*(TrainingTrans.miles/yr- Truck(09)
* TruckRates(A16)

TrainingTrans.m~les/yr- Rail(01O
* RailPates(rKi7)

+
TrainingTrans.miles/yr- Sea(Oll)
* SealiftRates(A18)

+
TrainingTrans.miles/yr- Air(O12)
* AirliftRates(P19))

WhereOperunitliftweight= the largerof
operationalunitliftweight(to )(013)or

Y
SumsTo: 310 Operations

o~rationalunitliftvolume(ft)(014)/40

5.5.23 9th*~ ~ . This isthesum of anyannualdirect
opsratingcostsnot includedin otherO&S costelements.Examplesare:

(1)

(2)

Thiscost

sums

Ammunitionforannualsmallarmsqualification.

Transportationof operationalmaterialsfromsupply
locations/de~tsto the userif not includedin the
costof specialmaterialor in CostElement312.4.

may be entersdby appropriation.SeeFigure161.

To: 310@rations

5.5.24~ ‘Ibisis the sum of the annualcoststo maintain
the equipment/systembasedon the maintenanceconcept(s).Maintenance
includesall actionstakento retainan end itemin a semiceablecondition
or restore it to serviceability. It includes inspection, testing,
servicing, classification as to serviceability,repairs,overhaul,
rebuilding,testand reclamation.Maintenancemay be performedas a result
of failureor in an attemptto increasethemeantimebetweenfailure(MIBF)
by schedulingprwentivemaintenance.btite~ce of associatedcommonand
~uliar supportaquipnentis alsoincluded.

Sums‘Ib:300 @rations and Support

5.5.25 1%is is the sum of theannual
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costs of maintenance at the organizational level. Organizational
maintenanceis the responsibilityof andperformedby the usingunit. It
includeswork performedby the user or operator(lstechelon)and that
performedby speciallytrainedorganizationalmaintenancepersonnel(2nd
echelonmaintenance).

sumsm: 320Maintenance

5.5.26~ This is thesum of theannualcosts,directand
indirect,of maintenance~rsonnelat theorganizationallevel. It includes
both correctiveand prwentivemaintenance.~ganizationalmaintenanceis
the responsibilityof, and performedby, the using organizationon ita
aasigned equipment. It normally consists of inspecting,servicing,
lubricating,andadjustingthesquipmentandthereplacementof parts,minor
assembliesand aubasaemblies.

sumsTo: 321OrganizationalMaintenance

5.5.27 ~ This is the sum of the annual
manpowercosts,directand indirect,of militarypersonnelwho maintainthe
equipnentat the organizationallevel. It includesbothshared(OLJIS)and
dedicated (OLMD)maintenancepersonnel.

The cost includespay and allowances,replacementtraining,healthcare,
~rmanent changeof station,retirementallowance(notaddedto the K)M or
Army reports),an overheadchargefor transients,prisonersandpatients,
and baseoperatingsu~rt. lbtal~rsonnelcostsare chargedfor dedicated
~rsonnel regardlessof the amountof work ~rformed, whereastheserests
are ~rtioned forpsrt-timepersonnelbasedon thehoursworked.

The organizatiomlworkloadis time-~aaedbasedon the deploymentechedule
foroperationalequipment. Thus, annual maintenancecosts will vary
dependingon thequantityof aquipnmt oxrationalduring.eachYearandwill
not levelout untilall planneddeploymentsare completed.Thesecostsare
basedon the Tableof Organization.

321.1.1MilitatyPersonnel= Sunof the follcwingcostsforeveryOIAID
linein theT/O by squi~t GRCUPandwBS
classwithintheGFuXP:

Manninglevel(A22)
* (PayandAllowances
+ HealthC2we
+ Repla~t Training
+ I&manentChsngeof Station
+ ~tirementAllowance(nonaddfor FOM & Army)
+ Transients,Prisoners,Patients
+ BaseOperatingSupprt)

+ (ifthe‘mrkloadexceedsdedicatedmanhours)
((IletimatadMaintenance?mrkload(manhours)
- AvailableOIliDmanhours)

● weightedavg.costof OIJiSpersonnel($/hr))
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AvailableOU.lDmanhours= sum of thenumbersassignedto eachOLMOlinein
theT/O by W classand equipnentGWJP

* manninglevelfieldmaintenance(A22)
* manhours/manyear-fieldmaintenance(A20)

MaintenanceWorkload= The sum of thefollcxtingfor
GSCKJPandWBS classwithin

m Preventivemaintenancehours/yr(E31)

+

Failures(calculated)

eachequipnent
theGFKXJP:

Repair * Organizationalmaintenancerate (%)(M18)
*(WT1’R(mhrs)(E24)torganizationalre~ir overhead(rdrrs)(W32))
* (1+ probabilitygoodunitremoval(%)(lB9))

+
Id SuyQuantity(#)(U12or 04)

Modifications ● &an timeto modify-field(=) (M3)
● Modifyrat=field(%)(M6)
* organizationalmaintenancerate(%)(M18)
* Organizationalrep3irrate(%) (M25)

WhereFailures= @r @ip Qty(El)* Anoual@r Cycles(E2)/lflBF(S22)
I SumsTo: 321OrganizationalMaintenance

5.5.28 ~ This is the sum of the annual
civilianmanpower costsassociatedwith organizationalmaintenanceof
equipment. It includes pay and allowances, benefits, workmen’s
compnaation,retirementand training.Thesecostsare basedon the Table
of Organizationfor civilianpersonnelassignedto levelOLMD and OLMS.
Manninglevel(A22)doesnotapplyto civilianpersonnel.

321.1.2Civ Persori@= @ of theaonua.1mst forcivilian- in T/O
+ (ifwe workloadexceedsavailablemanhours)
((Estimatedmaintenanceworkload(hours)
- AvailableOLWDmanhours)

* weightedavg.costof 0LM8civpersonnel)

AvailableOLMD manhoursandmaint~ce workloadareas definedin 5.5.27

sumsTo: 321organizationalMaintenance

I
5.5.29~ Ti@isthesumofthe

I annualcostsof spare6discardedat theorganizationalleveland thecostof
rapair meterisls(piecewrta, etc.)consumedat that.level.

I
I SumsTo: 321OrganizationalMaintenance
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5.5.30~ This is the sum of the annualcostsof
reparablespareswhich replacethosediscardedat the organizationallevel
of maintenance.

321.2.3DiscardedSpares= Numberof completedorganizationalrepairs
* Organizationaldiscardrate(Mll)
* RsparableLFSJcost(E77)

Wherenumberofcompleted
organizationalre~irs = Failurea

* Org maintenancerate(M18)* Org re~ir rate(M25)

whereFailures= C@r ~ip G’cy(El)* AnnualOperCycles(E2)/M~F(K.22)

SumsTo: 321.2MaintenanceMaterial

5.5.31~ Thisis the sum of the annualcost of
repairpsrts,assemblies,consumables,and othermaterialsexpendedduring
maintenanceoperationsat theorganizationallevel. Purchaseof initial
sparesand repairparts is coveredunderthe productionphaseestimate.
NotethatthediscardedLRU cost,if used,is chargedfor everycompleted
organizationalrepairaction(maintrate*r~ir rate).

321.2.2RepairMaterial= Numberof completedorganizationalre~irs
* (DiscardLRUcost((E6)

+(ReparableIRU mst (E7)
* Repairmaterialcostfacior(ES)
* (l-organizationaldiscardrate(Mll)))

Wherenumberof completed
organizationalrepairs= Failures

* Org maintenancerate(M18)* Org repsirrate(M25)

WhereFailures= @er ~ip Qty(El)* Annual@r Cycles(l12)/M’IBF(E22)

SumsTo: 321.2 MaintenanceMaterial

5.5.32~ This is the sum
of thecoststo transprtspres and rapairmaterialsbetweensupplypoints
foruseat theorganizationallevelof maintenance.If organicvehiclesare
usedfor thesedeliveriesand the use of organicvehiclesis to te excluded
from the analysis,set the shortdistancetransportationcost(A14)or the
distancefrom organizationto intermediate(Ml = 0.

321.3Tranepxtation= Numterof completedorganizationalrepairs
(ssdefinedin 5.5.30)

Replacerepair * lt~sportationcost($/2b)(calculated)
perpeendmateri~ * (N weight(E5),* Org discerdrate(Mll)

+ (Rewirmaterialweight(E9)* (lag discardrate))
.,,,+,...

Tr~’ of failed 2 * Equipweight(E-4)
equip * shortdist.tranacost(A14)

* distancefranorg to int(A9)
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Wheretransportationcost=
(ergto int) ~4*#
(de~t to intto erg) + A15*((A11h32+ A12K)3+.jU3~)/(02+03t04))

SumsTo: 321 OrganisationalMaintenance

5.5.33 ~ . . .
Thisis thesum of

theannualcostsforupkeepof organizationalmaintenancefacilities. It
includesthe maintenanceof realproperty,whereapplicable.Dir~t labor,
material,overheadand otherdirectchargesare included.Maintenanceof
deployablemaintenancevansis excluded.

321.4Org Maint Facilities= Org maintfacilitiescost ($/yr)(022)
orif U22=0

OrgMsintFacilities= Numberof orgmaintsites(023)
* Sizeof orgmaintsite (f?r2)(24)

* o::::/:tPfirr?;25)

sumsTo: 321 Organi~tionalMaintenance

5.5.34 Thisis the sum of the annualcosts
of maintenanceat the intermediatelevel. Intermediatemaintenance(third
and fourthechalons)is performedby designatedactivities/unitsin direct
support of using organizations. It consists of calibration and
repair/replacementof damaged or unserviceableparts,components,and
assemblies;emergencymanufactureof unavailableparts; and technical
assistanceto operationalunits. This cost element includespersonnel,
material, transportationand maintenancefacilities. There are five
categoriesof intermediatemaintenanceallowedby the Model,eachwith its
own repir strategyandpersonnel:

a. Intermediate
b. DirectSupportUnit
c. DirectSupportUnitContactTSan
d. GeneralSupportUnit
e. GeneralSupprt UnitContactTean

sumsTo: 320 Maintenance

5.535 This is the sum of the
annualcostsof milita~ and civilianprsonnel who ~rform maintenanceat
intermediatelevel maintenanceactivities, This normallyconsistsof
calibrationand repairor replacementof damagedor unserviceableparts,
compnenta,or assemblies;the manufactureof criticalnonavailableparts;
and provisionof technicalassistanceto usingorganizations.Intermediate
maintenanceis normallyaccomplishedin fixedor mobile shops,tenders,
shore-basedrepairfacilitiesor by mobileteams. The Model partitions
thesecostsby the fivelevelsof re~ir withintheintermediatemaintenance
activities,by equipmentGRCUPendby WBS classwithineachequipnentGRtXIP.

SumsTo: 322 IntermediateMaintenance
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5.5.36~ This is the sum of the
annualmanpowercosts,directand indirect,of dedicated(CategoryD) and
shared (Category S) military maintenance personnelat each of the
intermediatemaintenanceactivities.

It includesthe cost of pay end allowances,replacementtraining,health
care,!@manent changeof station,retirementallowance(notaddedto theFOM
or Army reports),en overhe~ chargefor transients,prisonersandpatients,
and baseo-rating suppxt.

The maintenanceworkloadistime-phasedtaaedon thedeploymentschedulefor
opxationalequipmerk Thus,annualmaintenancecostswill varydepending
on thequantityof eguipmentoperatiomlduringeachyearandwillnotlevel
out untilall planneddeploymentsare completed.

322.1.1MilitaryMaintenance
Personnel = Manninglevel(A22)

* Sum of the followingcosts for every
T/O linewithan intermediatelevelcode
(ILMD,MUD, DCIO,GsuD,Cx21’D)
(my and dlOwanuS

+ Healthcare
+ Replacementtraining

DedicatedFersonnal + permanentchangeof station
+ Retirementallowance
+ Transients,prisoners,~tients
+ Easeoperatingsgrt )

+ (ifworkloadforany intermediatelevelof repairesceeds
availablemanhours)

((mint workload(hours)at eachinterlevel
SharedPersomel - Availablemaintenancemanhoursat

eachintermediatelevel)
* Weightedaveragelaborcostby level($/hr))

Where:
MaintenanceWorklad = The sum of thefollowingforeachlevel

of intermediatemaintenance(ILMr0S0,
~, GSO,GCl?)in eachequipmentGPCUpend
WBS classwithintheGRf3JP:

Failures
* Maintenancerate(%)(M19-M23)

Repair * (MTfR(K25-E29)+ Repir overhesd(mhrs)(M33-M37))
* (1+ probability.@,cdunitremoval(%)(M40-M44))

+
Lot WY Quantity(*)(UI.2or U4)

* kleantimeto modify-field(-) (M3)
Modifications * Mcdifyratefield(%)(M6)

* Maintenancerate(%)0419-M23)
* Repairrate (%)(M26-M30)

Failures= Opr &quipQty(ITW* AnnualQx?r@CleS(E2)/MTBF(E22)
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Availablemanhours= sum of thenumbersof ILMD,AWD, ECID,@JD, GC1’D
foreachinteractyin theT/Oby WBS classand
equipmentGFCUP

* manninglevelfieldmaintenance(A22)
* manhours/nEuIyear-fieldmaintenance(A20)

sumsTo: 322.3.IntermediateMaintenancePersonnel

5.5.37~ This is the sum of the
annualmanpowercosts,directand indirect,of dedicated(categoryD)and
~rt-time (categoryS) Governmentcivilianprsonnelengagedin intermediate
level maintenance.It includespay and allowances,benefits,workmen’s
compensation,retirement,and training. There is no manning level for
civilianpersonnel.

322.22CivilianMaintenance
Personnel = Sum of the annualcost for everyline

of DedicatedcivilianILMD, DSUD,
DC1’D,GfzID,GC1’Din theT/O

+
((Estimatedmaintenanceworkload

Snared - Maintenancecapabilitiesof ILMD,
MUD, DCKIr~, GCl12personmsl)

* Weightedaveragecostof ILMS,DSJS,
DCJ?S,GSUS,GC15civiliaopersonnel)

1,

Where:
Maintenanceworkloadand capabilityareaa definedin 5.5.36

SumsTo: 322.1 IntermediateMaintenancePereomel

5.5.38 ~ This is thesum of theannualcosts
of s~res whichreplacesparesdiscardedat the intermediateleveland the
costof repairmaterials(pieceparts,etc.)consumedat thatlwel..

SumsTb: 322 IntermediateMaintenance

5.5.39~ This is the sum of the annualcostsof
reparableLRU’Spurchased to replace reparable LRU’S discarded at
intermediatemaintenancesites.

322.2.3DiscardSpres = Sum by levelof maintenanceof the
numberof failuresrepairedat eachsite

*((Costof reparableIJUJ’S(S7)* discardrate(E7))

Where:
numberof failuresrepaired
at eachtite12Wdiatesite. FailUrea

* Maintenancerateat eachsite(MJ9-M23)
* Repeirrateat eachsite(M26-M30)

Where Failures = Cper @uip Qty(Sl)● AnnualCper@cles(S2)/M1’BF(S22)

SumsTo: 322.2 MaintenanceMaterial
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5.5.40~ . This is the sum of theannualcostsof
re~ir parts,assemblies,consumablesandothermaterialseqmded at inter-
mediatemaintenancesites.

322.2.2Sepairmaterial= Sum by levelof maintenanceof the
numberof failuresrepairedat eachsite

*(discardLKl cost(S6)
+ (Costof re~rableLRIJ(E7)
* (1- discardrateby site(M12-M16))
* Repairmaterialaxt factor(E8))

Where:
numberof failuresrepaired
at eachintermediatesite= Failures

* Maintenancerateat eachsite(M19-M23)
* F.qair rateat eachsite(M26-M30)

Where Failures= @r EkpipQty(El)* Annual@er ~cles(E2)/M’IBF(E22)

sumsTo: 322.2 MaintenamxMaterial

SumsTo: 322.2 MaintenanceMaterial

5.5.41 This is the sum of the annualcosts to
transportsparesand repairmaterialsbetween supplypoints for use at
intermediatemaintenance sites. Excluded are deliveriesby organic
vehicles.

322.3Transportation= Failures
* Maintenancerateat eachsite(M19-M23)

* Sepairrateat eachsite(M26-M30)
* (Transfrom intto dqmt (calculated)

Repairparts ●((W weight(fi)~iscardrate(bylevel)(M12-M16) )
and material + ((l-Discsrd rate)*pair MaterialWeight(E8)))

Transof failed 2 * Equipweight(E4)
equipfranorg ● shortdisttransmxt (A14)
to intmint site ● distancefranorg to tit(A9)

Where:
Failurea= Cper~ip Qty(El)*.Annual@r Cycles(E2)/Ml13F(E22)
TransIntto Dapt = LongDistanceTransCost ($/lb/mi)(A15)

* Avg.DistanceIntto Depot(mi)(Calculated)
averagedistance
intto @pot = (All~2+ A12*03+ A13*04)/(02~+C4)

SumsTo: 322 IntermediateMaintenance

5.5.42 This is the sum of the
annualcostsof intermediatelevelmaintenancefacilitiesupkeepincluding
realpropertywhereapplicable.Directlabor,overhead,materieland other
directchargesare included.‘lhecoststo maintaindeployablemaintenance
vans are excluded.
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322.4InterMaintenanceFacilities= Intermediatemaintenance
facilitiescost($/yr)(026)

or if 026 = O
InterMaintenanceFacilities= Numberof intermediate

maintenancesites (027)
* Sizeof intermediate

maintenancesite (ft2)(028)
* Intermediatemaintenance

ffloorarea cost ($/ft/yr)(029)

SumsTo: 322 ~termediateMaintenance

5.5.43 This is the sum of the annual costs of
LRU/modulerepair at the depot level. It includesthe cost of depot
maintenancepersonnel,discsrd of reparableLRU’sbeyondcapabilityof
maintenance,re~ir materialand roundtriptransportationto thedept.

SumsTo: 320 Maintenance

5.5.44 ~ This is the sum of the costs,on an annual
basis,fordept maintenance~reonnelto repir andmodifyNBS itemsat the
&pot .

I 323.1Labor=

Repair
Failures

* depYrmaintenancerate (%)(M24)
* (MTrR(s30)+ dewt repairoverhead(hours)(M38))
* depotbouclylatncrates(M9)

+
Lot Euy @entity (#)(U12or U4)

Modificationa * Meantimeto modify-depot(mhrs)(M2)
* Modifyrate-depot(8)(M5)
* depothourlylaborrates(M9)

WhereFailurea= CperEquipQty(Sl)* Annual@r Cycles(S2)/M’I13F(E22)

Sums!Ib:323 DepotRepair

! ,, ‘ ‘\
5.5.45 This is the sum of the annualcostsof

I repairmaterials(piecepscts,etc.)consumedin the repsirof WBS itemsat
the depot level of maintenanceplus the value of WBS items shippedfor

I repairbut discardedas not economicallyre~irable.

323.2Material= Cper~ip Qty(FL)* bnnualCper~cles(E2)/MT13F(E22)
* Eepotmaintenancerate(M24)~pt RepairRate(%)(M31)

Parts ● ((Depot-(~ 0)+@pt Overhead(mhrs)(M38))
* Depotmaterialrate($/hr)(NlO)

+ ‘$,
Discard \ (l-Depotrepairrate(%)(M31))%eparableLFUJcost($)(S7))
IksprableIJiU’s

I sumsTo: 323 ~pot Repair

I
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5.5.46 This is the sum of the annualcosts of
transportingspares,rewir parts,failed/repeireditems and other repair
materialin sup@rt of depotrepairoperations.Theassumptionismadethat
all itemsare shippedby an intermediatesupplyor maintenanceactivityto
the depotfor repairandare replacedby the de~t on a one forone basis.

323.3Trzins= CperFQuipC?ty(El)* Annual@r ~cka(i@ /M~(~2)
* Depotmaintmencerate(M24)* LRU weight(E5)

* 2Wana~rtation fromdepotto intermediate

Where:TransInt to Cepot= LonqDistanceTransCost ($/2b/mi)(A15)
* Avg.DistanceInt to Depot(ml)(CSkUlated)

Averagedistant@
intto depot = (2Jlm2+ N2~3 + ~3~)/(02@3+@

sums m: 323 Depot Repaiz

5.5.47 ~1 (724) Overhsulis theprocessof disassemblingso
that all operatingcomponentsand the basic end item can be inspected;
followedby repair,replacement;or servicing,as necessary;followedby
reassemblyand benchcheck/flighttest. Uponcompletionof the overhaul
operation,the itemwill be C@ible of performingfor its intendedservice
life. Cverhai.18are calculatedbaaedon the numberof equipmentsdeployed
in any givenyear plus the numberof yearsbetweenoverhauls. Costsare
allocatedonly if tiieremaintigservicelifeof the systemis at leaat50%
of the interred~twean overhauls(M7). Cverhaulis normallyaccomplished
in fixed shops,shipyardsand other Shore-basedfacilities,or by depot
field teams. This is the sum of the’annuslcostsof all scheduleddepot
overhaulsand includesltir, material,and tranaFortatiorL

SumSTo: 320 Maint-ce

5.5.48 ~ ~is is ~e susiof depotlaborcostsaascciatedwith
@t leveloveihaulfor itemsin theWBS fila.

324.1Labor= @erhiul @htity (calculated)
* DepotMli6iRite ($/manhour)(M9)
* Manhdirsto W@au2 (M8)

Overhaulquantity= Number of WBS items reachingtie overhaulYear
basedon the NBS item’soverhaulschedule(M7)ZUM3thedeliveryrate.

SuinkTo: 324 Depbt0i6ihatil

5.5.49~ ~ia i5 the Ann of the anmislocstsof materials
conabed in the oVerhaulof ehd itemsat the depot.Thesecostsarebased
on the hourlydepotmaterialchaigefor repair.

324.2titeri~ brQes = @@ihaul Quantity(calculated)
* -t MaterialRate ($/rnSnhOur)(M1O)
● ManbouKsto .mrheul (M8)

Overhaulrjuantity= Nuintirof,WBS items reachingthe overhaulyear
b.sE@3on theWBS itti’soverhatilSchedule(W7) and thedeliveryschedule

sumsTo: 324 Depotoverhaul

280

Downloaded from http://www.everyspec.com



MIL.-SOSK-276-1(MC)

5.5.50 This is the sum of the annual costs.of
transportingWBS itemsto the de@ maintenancefacilityfor overhaul.The
assumptionismade thatallitemsare .shi@ by intermediatemaintenanceor
supply activitiesand that shippeditems are replacedon a one for one
basis.

324.3Transportation= 2 * Transfromdqot to intermediatelevel
* Fquipmentweight(E4)
● overhaulguantity(calculated)

Where:
Over@l quantity= Numterof w55 itemsreachingtheoverhaulyear
basedon theWSS item’soverhaulschedule(M7)and the deliveryschedule

TraneInt to Depot= LongDistanceTranscoat ($/lb/mi)~5)
* Avg.DistanceInt to Ikpot(mi)(calculated)

Averagedistance
Intto dept = (AllW2 + N2K13 + A13m)/(02@3104)

sumsTo: 324 Ee@ overh5Ul

5.5.51 ~. This is the S~ of the annual
amtractorand Governmentcostsfor the computersoftwaresupportrequired
in the upkeep,modification,or reprogrammingof operationalcomputer
programs.

I
SumsTo: 320 Maintenance

I 5.5.52 This is the sum of the
annualdirectand indirectsoftwarepsreonnelcosts(militaryand civilian)

I incurredin providingsoftwaresuppxt.

1 SumsTo: 325 systemSoftwareSupport

5.5.53 “ “~ Q25JJ1. This is the sum of the
annual manpower costs, direct and indirect, incurred in providing
operationalsoftwaresuppxt.

I It includespay and allowances,replacementtraining,healthcare,PCS,

~ retirementallowance(notaddedto POM and Army reports),baseoperating
supportand the cost of transients,prisonersand patients.

If these personnelwork on other systems, they may be entered using
fractionalvaluesin the T/C)forthenumberof personnelassignedto this
systembasedon the ratioof effortdevotedto thissystemcomparedto all
other systems being supported.

I The ModelbeginschargingforGovernmentmaintenanceof operationalsoftware
in the same month as XIX offset by the number of years of contractor

I maintenance(032),if any.Therewill causean overlapif the durationof
contractormaintenanceisa decimalvalue,e.g.5.4years. The overlapis
the remainderafterthe integernumberof years,.4yearsin thisesample.
The durationof Governmentmaintenance(033)may alsobe a decimalvalwe.
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. 325.3..3MilitarySoftwarePersonnel= ManningLevel(A29)*
Sum of thefollowingcostsforeveryline
of SWPD in the‘T/O

Payandallowances
+ Healthcare
+ Replacementtraining
+ Permanentchangeof station
+ Retirementallowance(nonaddforRX4 andArmy)
+ Easeoperatingsu~rt

sumsTo: 325.1 SoftwareMaintenarmpersonnel

5.5.54 ~~ This is the sum of the
annualman~wer costsof Governmentcivilian~rsonnelwho providesoftware
supprt. It includesXy and allowances,benefits,workmen’scom~nsation,
retirementand training.Manninglevel(A29)doesnot applyto civilians.

If these personnelwork on other systems, they may be enteredusing
fractionalvaluesin theT/O for thenumberof personnelassignedto this
systembasedon the ratioof effortdevotedto thissystemcomparedto all
other systems being supported.

The Mod&lbeginschargingforGovernmentmainternnceof o~ratioml software
in the same month as IOC offset by the number of years of contractor
maintenance(032),if any.Therewill causean overlapif the durationof
contractormaintenanceisa decimalvalue,e.g.5.4years. The overlapis
the remainderafterthe integernumberof years,.4yearsin thisexample.
The durationof Governmentmaintenance(033)may alsobe a decimalvalue.

3251.2CiviliaoSoftwarePersonnel= ManningLevel(A29)*
Sum of theannualcostforevery
lineof civilianSWPD intheT/O

sumsTo: 325.1 SoftwareMaintenancePersonnel

5.5.55 ‘Ibisis the sum of the annual
restsof upkeepof the softwarecenter(CostElement212.16).It iIIChldSS
maintmance of realpropxty whereapplicable.All directlabor,material,
overhead,maintenance,consumablesfor nonprimemission equipmentand
telecommunications,and otherdirect chargesareincluded.

me ModelbeginschargingforGovernmentmaintenanceof operationalsoftware
in the same month as IOC offset by the number of years of contractor
maintenance(032),if any.Therewill causean overlapif the durationof
contractormaintenanceisa decimalvalue,e.g.5.4years. The overlapis
the remainderafterthe integernumberof years,.4yearsin thisexample.
The durationof Governmentmaintenance(033)may alsote a decimalvalue.

sums‘m: 325 SystemSoftwareSupport
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5.5.56 This is the sum of the
annualcostsfor contractviceGovernmentsoftwaremaintenance.

325.3ContractSOftwareMaintenance= Numberof yearscontractsoftware
maintenance(031)

* Annualcostforcontractsoftware
mstitenanc-e(032)

Sumslb: 325 SystemSoftwareSuppxt

5.5.57 ~ and~ This is the sum
of theannualcontractorandGovernmentcostsforthemaintenanceof program
testsetsrequiredby commonand ~uliar supgortequigaaentformaintenance
of WBS items.

SumsTo: 320 Maintenance

5.5.58 “~~ Thisisthe
sum of the annual direct and indirectpersonnelcosts (militaryand
civilian)incurredin themaintenanceof programtestsets.

sums‘lb:326 MaintenanceandDiagnosticSoftwareSupport

5.5.59 ~ This is the sum of the
annualmanpowercosts,directand indirect,incurredin providingsupport
for maintenanceand diagnosticsoftware.It iIICIUdeS-y and allOW~S,
replacementtraining,healthcare,PCS,retirementallowance(thisisnot
addedto the IOM and Army reports),baseo~ratingsupprt and thecostof
transients,prisonersand patients.

If these personnel work on other systems, they may be entered using
fractionalvaluesin theT/O forthenumberof personnelassignedto this
systembaaedon the ratioof effortdevotedto thissystemcmmparedto all
othersystemsbeingsupported.

The ModelbeginschargingforGovernmentmaintenanceof maintenanceand
diagnosticsoftwarein the same monthas IOCoffsetby thenumterof years
of centractormaintenance(036),if any.Therewill causean merlap if the
durationof contractormaintenanceis a decimalvalue,e.g.5.4years. The
overlapis the remainderafterthe integernumberof years,.4yearsin this
esample.Thedurationof Governmentmaintenance(037)may alsobe a decimal
value.

326.1.3MilitarySoftwareFersonnel= Manninglevel(A29)●
Sum of thefollowingcostsforeve~ line
of SWMD in theT/O;
=y and albwallces

+ Healthcare
+ Replacementtraining
+ Permanentchangeof station
+ Retirementallowance
+ Saeeo~ratingsupport

SumsTrx 326.1 Maintenanceand DiagnosticSoftwarePersonnel
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5.5.60 ~ This is the sum of the
annualmanpower costs of Governmentcivilianpersonnelwho maintainor
developprogram test sets for common or peculiarsupportequipment. It
includespay and allowances,benefits,workmen% compensation,retirement,
and training.Thereis no manninglevel(A29)forcivilianpsrsonnel.

If these personnelwork on other systems, they may be entered usin9
fractionalvaluesin the T/O for thenumberof personnelassignedto this
systembasedon the ratioof effortdevotedto thissystemcomparedto all
other systemsbeingsupported.

The Modelbeginschargingfor Governmentmaintenanceof maintenanceand
diagnosticsoftwarein the same monthas IOC offsetby thenumberof years
of contractormaintenance(036),if any.Therewill causeen overlapif the
durationof contractormaintenanceis a decimalvalue,e.g.5.4years. The
overlapis the remainderafterthe intagernumberof years,.4yearsin this
example.Thedurationof Governmentmaintenance(037)may alsobe a decimal
value.

326.1.2CivilianSoftwarePersonnel= Sum of theannualcostforevery
lineof civilianSWMD in theT/O

Sums‘lb:326.1 Maintenanceand DiagnosticSoftwarePersonnel

5.5.61 ~ and ~ This is the sum
of the annualcostsof upkeepof the softwarecenter(costelement212J.6).
It includesmaintenanceof realproperty,where applicable.AH direct
labor,material,overhead,maintenance,consumablesfor nonprimemission
equipment, telecommunicationsand other direct charges are included.

The ModelbeginschargingforGovernmentmaintenanceof maintenanceand
diagnosticsoftwarein the same monthas IOCoffsetby the numberof years
of mntractormaintenance(036),if any.‘lherewill causeen overlapif the
durationof mntractormaintenanceis a decim~ value,e.g.5.4years. The
overlapis the remainderafterthe integernu@fx of years,.4yearsin this
example.The durationof Cove~ent rnain$~~ (037)may eLsobe a decimal
value.

SumsTo: 326 MaintenanceandDiagnosticSoftwareSu~rt

5.5.62 This is the sum of the
annualcostsfor wntract viceGovernmentsoftwaremaintenance.

326.3 ContractSoftwsreI@ntenance= Numberofyearsmntract softwsre
maintenance(A36)

● ?uuIUe.1costfor contractsoftware
maintenance(MS)

sums To: 326 MaintenanceandDia~osticSoftwereSupport

5.5.63 This is the sum of amual
mntractorrestsfor engineeringend technicalservicesand matitenanceof
the systa3n/equipment.Contractorengineeringand technicalservicesinclude
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thoseservicesprovidedby commercialor industrialcompaniesfor advice,
instructionand trainingfor EoD @?rsonnelin the installation,operation,
and maintenanceof equipment.

Contract maintenance includes the cost incurred for maintenanceby
commercial organizationson a one-time or continuingbasis, without
distinctionas to the levelof maintenanceacmmplished. Ml directlabor,
material,overheadand otherdirectchargesare included.Contractsupport
starts at IOC and continuesfor the number of years set in 039. The
durationmay be a decimalvalue,i.e.5.4years.

327 Contractsupportservices= Contrzt supportservices($/yr)(038)
* nu@er of yearscontractsupport(039)

Sums‘lb:320 Maintenance

5.5.64~ Thisis the sum of theaverageannualcostsof
modificationsof WBS itemsto make them saferfor continuedoperation,
enablethem to ~rform missionessentialtasks(notnew capability)and to
improvereliabilityor reducemaintenancecosts. Includedare the costsof
fullydevelopedand testadmodificationkitsand spsres.

Labor is includedif the laborand materialmodificationfactor (Ml)is
greaterthanO. onlymaterialis includedin thiscostelementif Ml = O
andeitherthefieldor dept modificationrates(M5or M6)are greaterthan
O. If the fieldor depotmodificationratesare set, modificationlSIXXiS
chargedto thefieldanddepotmaintenanceactivitiesbasedon mean timesto
mcdify(M2 and M3) and the normaldistributionof failureafor repair(the
product of the maintenance and repair rates for each echelon of
maintenance.)See 5.7.1.2- 5.7.7.7

330Mcxiifications=
I

If annualmodificationcostfactor(labor+ material)(Ml) > 0
Annualmodifications= Buy quantity(U12or U4)
* Unitcost (calculated)
* Mnual modificationrmstfactor(Ml)

Elseif Modificationmaterialcostfactor-field(%)(M4)> 0
Annualmodifications= Buy quantity(U12or U4)
* Unitcost (calculated)
* Fieldmodificationmaterialcostfactor(%)(M4)
* (Modrate,field(%)(M6)+ Mcd rate,depot(%)(M5))

I Siseannua3mdificatione= O

I SumsTo: 300 operatingand .Stqxxt

I 5.5.65 ~ ‘Ihiais the sum of theannualcostsof SULPIY

I
operationain supportof maintenanceof the equipent/eyetem.It tiCIUdSS
the personnel,facilities,material,transprtitionandhandlingrequiredto

I insure thatall repir ~rts, consumables,and otherraquiredmaterialare
availableat the repair site as required. Five levels of supply are
permitted: organizational,intermediate,fielddepotand bondadstorage.

sumsTo: 300 @rating andSu~rt
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5.5.66 ~. This is the sum of the annualmanpower
costs,directand indirect,which are incurredin the performanceof the
6uPP1Yfunctionif not includedunder342 SupplyFacilities.The persomel
involvedare associatedwith the functionsof packaging,preservation,
receipt, transfer, issue and disposal of spares, repair parts, bulk
materisk,consumablesand POL IJIcludedarenot onlythecostof personnel
pay and allowances,but alsoPCS,replacementtraining,healthcare,base
operatingsupport,retirementallowance(thisisnot addedto theF12Mand
Army reports),and allowancefor transients,prisonersandpatients.

sumslb: 340 supplysupport

5.5.67 ThiS is the sum of the
annualcostsof thatportionof the organizationalsupplypxsonnel who are
associatedwith theorganizationallevelof maintenance.

341.2OrganizationalSupply= Costof pay and allowancesof (321.1)
organizationalmaintenancepersonml

* Supplypersonnelcostfactor(%)(A27)

sums m: 341 Supplypersonnel

5.5.68 This is the sum of the
annual costs of that portion of intermediatesupply personnelwho are
associatedwith all intermediatelevelsof maintenancethroughtheGSU.

341.2IntermediateSupply= Costof Pay & Allowancesof all
intermediatemaintenancepsrsonnel(322.1)

* Supplypersonnelcost factor(%)(A27)

sums lb: 341 SupplyPersonnel

5.5.69~ ‘l’hisis the sum of the annualcosts
of thesupplypersonnelwho are associatedwithfielddepotmaintenance.

sumsTo: 341 Su@y Personnel

341.3FieldDepX Personnelis reservedfor futureuse.

5.5.70 This is the sum of theannualupkeeprusts
of supplyfacilitieswhichsupportthe maintenancefunction.It inChldSS
the maintenanceof realproperty,whereapplicable.All directlabornot
reportedin 341 Supply Personnel,material,overheadand other direct
chargesare included.Generalstoragecostsare includedinCostElement
343.2(InventoryDistribution/Holding).

342 SU@y Facilities= Su@y Facilities($/yr)(040)(Directhwt)
orif 040=0

SupplyFacilities= Organizatiomlsupplyfacilities($/yr)
+ Intermediatesupplyfacilities($/yr)
+ Fielddepots@y facilities($/yr)
+ Bcndedstorage($/yr)

sums!03:340 SupplySupport
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5.5.71QLgdni~ This isthe sum of the
annualcostsfor upkeepof supplyfacilitiesat the organizationallevel
whichsupportorganizationalmaintenance.It includesmaintenanceof real
property,whereapplicable,SIX5consistsof chargesfor directlabornot in
341.1,materiel,overhead,and otherdirecte~nses.

342.1 Organizationalsu~y = Or
(~?G~~~2~W1y ‘~iraent

* Organizaoralsupplyfacilities
mst($/f3/yr) (041)

* Numberof orgmaintenancesites(023)

SumsTo: 342 SupplyFacilities

5.5.12 This is the sum of the
annualcostsof maintainingsupplyfacilitiesat the intermediatelevelin
supportof the maintenanceof theequipnent/system.It incluks the upkeep
of realproperty,whereapplicable,andsummarizesrnstsof directlaternot
includedin 341.2Intermediatesupplypersonnel,overhead,materialand
otherdirectcharges.

342.2IntermediateSupply= Intersupplyrequirement(ft2/site)(044)
● Intermedite supplyfacilities

‘2cost($/ftIF) (043)
* Numberof intermaintenanr%!sites(027)

sums to:: 342 SupplyFacilities

5.5.73~e (347~. . . Tnia is the sum of the annualcosts
for upkeepof depot supplyfacilitieswhich supportmaintenanceof the
sguipment/systemat the depot level. It includesthe upkeep of real
property,where applicable,and incorporateschargesfor direct labor,
materiel,overhead,and otherdirecte~naes.

342.3FieldEqot = Fielddepotsupplyrequirement(ft2/sit~)(046)
* Fielddepotsup@y facilitiescost(.$/ft/yr) (045)
* Numberof fielddepotsites(047)

sums To: 342 SupplyFacilities

5.5.74 This isthe sum of theannual,
servicewide, coststo providetendedstoragefacilitiesfor the materiel
system. It includesthe upkeepof realproperty,where applicable,and
incorporateschargesfor directlabor,material,overhead,and otherdirect
expenses.

342.4@endedStorage= Sondedstorage(048)(DirectIn@c)
orif 048=0

EondedStorage= Nwber of kondedstoragesites(049)
* Costper tendedstoragesite ($/w) (050)

sums %: 342 SupplyFacilities
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5.5.75 Invento~administrationinclu~s
thesum of theannualcostsof stockinginventoryin the supplysystemas
well as the functionsof catalogingand provisioning.Specifically,the
costsare a functionof inventorymanagementand inventoryholding.

SumsTo: 340 SupplySupp3rt

5.5.76 ~ This is the sum of the annual
managementrxxtsformaintainingan itemin inventory.Thisis a nonaddfor
theArmyreprt.

343.1InventoryManagement=
Numberof new FSWNSN < $5,000(054)
* Inventorymanagement< $5,000($/Yr)(A4)

+ Numberof new PS~NSN > $5,000< $50,CICI0(055)
* Invento~management> $5,000< $50,000($/yr)(A5)

+ Numberof new PSIJ/NSN> $50,000< $500,000(056)
* Inventorymanagement> $50,000< $500,000($/yr)(A6)

+ Numterof new PSNNSN > $500,000(057)
* Inventorymanagement> $500,000($/yr)(A7)

SumsTo: 343 InventoryAdministration

5.5.77 This is the sum of the
annualcostsof inventorydistribution/holding.It includesthe cost of
physicallyholding NBS items purchased but not operated (e.g.,PWRS,
maintenancefloat)as well se the valueof initialSFSKSSnot rnrtof stcck
dueto maintenancedemand.

The storagecost factorshouldinclu~ generalstoragecoststo the extent
theyare not ticludedin 341or 342. The shrinkagecostfactoraccountsfor
deteriorationin storage,obsolescence,and lossesin storageof initial
sparesand repairpartsonly. Shrinkagedoesnot applyto end items.

343.2InventoryDistribution/Holding=
Nonoperating Storagecostfactor(A34)
&d itemstorage * (Lotbuy quantity(U12or U4)

- operatingequipnentguantity(El))
+

Storageand losses
of spares (Initialspree(calculated)
and repairprts -outof stcck(calculated))

*(Storagecost factor(A24)
+ shrinkagecostfactor(A25))

Where out of stock= the valueof all repairmaterialand discarded
sW@s conaum~ eachyearby eachrepairSchdon
balm depot(321.2+ 322.2)

* Supplypipelinetime in days (A30-A36)ateach
r~ir echelon/365

sums lb: 343 InventoryAdministration
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5.5.78~ . .
This is the sum of the annualcmts

of updatingthe technical data snd documentsneededto prf orm maintenance
on the system,its components,and supportequipment. It includesboth
contractorend Governmentcosts.

350 TechnicalDataRevisions= Technicaldatarevisions($/yr)(051)
orif 051=0

Technicalhte Revisions= Techdatawges requiringrevision(052)
* Techdatarevisioncosts($/page)(053)

SumsTo: 300 @rating andSupport

5.5.79 This is the sum of the annual
costsof anylogisticssuppert rsquirementsfor the equipment/systemnot
s~ificslly inClUd3din otherlogisticssupportcostelements,i.e.,Cost
Element320 throughCostElement350.

360 OtherLugisticeSuppxt Coats= Otherlogisticssupportcosts(058)
orif Ok*=O

= sunof costsby appropriation(059-C62)

SumsTo: 300@cratingand Support

5.6~ . The assumptionsused to obtaincost estimateshave a
significantaffecton the life cyclecostestimate. Explicitand valid
assumptionsare criticalto the usefulnessand acceptanceof an analysis.
Assumptionsshouldbe criticallyexaminedat the beginningand reviewed
throughoutthe course of analysisfor consistency,acceptability,and
applicability.Justificationand documentationare a necessarypart of
makingassumptionsexplicit.

5.6.1 Summary worksheetsfor entering
assumptionsare contained in Figure 196. Figures 197-232are data
collectionworksheetafor eachof theassumption-s.‘Ikaseworksheetsdafine
eachassumptionand providea structurefor documentingthe developmentof
each assumption. Sackup pages, in formats developedby the analyst,
~tailingthedevelopmentof variablesusedto arriveat an estimateshould
he attachedto thecostelementworkehe&.
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ASfIJ14PTIONINFVTS

Description

EASEFISCALYEAROF

Life~cle Cost
for

DefenseMateriel

A5WMPTIONS

Model

SKmM:
DATE:

cost
R.lelw?ntValue/Fiefererrr=

Al
A2
A3

YEARSOF OPERATION
INITIALFIVTJISIONINGCOSTFACTOR
INV5?msYINI!KDDCI’ION($/NSN)
rNvmRJRYMANAGmlm $1-4,999($/N.wfEm
INVENIORY~ $5,000-49,999($/NS@W ~
mvmmxY FWWGB4?IW$50,000-500,1300($\NS@R):;
INvmmm MAFwmmr $500,000+ ($/mwm)
MANNINGm (OPERATOR,INDIRD2U (%of T/O) A8
DISTANCEFRCMOIG‘IOItWMAINTSIT= (MILES) ~
DISIXNCEFFfMED lKJGSD MAINTSITES(MILES) AI.O
DISTANCEFRCMCENUSIN’JJSITE‘m D= (Mm=) ml
DISWIK?3FRU’1WKJPE INTSITETO D= (M=) W2
DISTANCEFKM WE=PAC INTSITEm Dm(M=) A13
TRANSFOKTATIONOM1’OW Xl ~ ($/HI) A14
TRANSFORMATIONOXT IIW‘M DE~ ($/LB-MI) A15
OPERDNITTRANSFOKW@I~‘IFU~($/=1) A16
OPERDNITTRANSFO~ATIONRAIL ($-MI) ml

> <

> <

> <

OPERuNIT‘lRANSPORIATIONSEA ($/-I) A18
OPERDNITTRANSFO~ATIONAIR ($/mMI) A19
AVAILAELSNANHCURS/MMJYEAR-FIELDMAII?T(HCURS)A20 > <
AVAILABLEMANHCURS/MANYEAR-OPERA’10R(H~) A21
MANNIIGLEVELFIELDMAINTWa (%of T/’O) A22
ALi41N&UXISTICDEtJiYTIME (HUJW/FAmm) A23
SIYXVGECDSTFACTOR(%of inventoryheld) A24 > <
INVENIORYSHRINRXECDs FACrOR(% inventory)W5
MANUFACIWRERMANHCURS/FWKXtEi A26
SDPPLYPEWCNNELCOSI!FACIOR(%tMtitltir) A27
COD DISCOUNTRATE (%=) A28 > <
MANNm2 LEVELSOFIWAREPEFSIWL(% of T/O) A29
SUPPLYPIPELINETIMEOFG (DAYS) ?30
WPPLY pIPELINE‘TIMEm (WS) A31
9JPPLYPIPELINETIMEW-J (DAYS) A32 > <
SUPPLYPIPELINEm GSD (~S) A33
SDPPLYPIFELINETIMECONOS~ D=(~S) A34
SUPPLYPIPELINET~ ~~pE ~ D~(~yS) A35
~PLY PIPELINETIMEWESI’PX‘IUDm(~yS) A36 > <

ilhterratesaa decimalvaluese.g.,25%aa .25

TypeSAVat any timeto savedatabeingentersd.

FIGDRS196.
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This is the numberof yearsthe systanis exp?ctedto operate&fore being
replaced.In general,the lifeof eguipment/systemsis the ~ricd of time
duringwhich the system remainscost-effectiveand continuesto provide
positivebenefitto the military. See also 5.1. The specificfactors
limitingthedurationof deploymentwithmainforceunitsare:

o Missionlife:the periodduringwhichthe o~rational need
remainsvalid.

o Physicallife:the~riod priorto physicalwearout.

o Technologicallife:thepried priorto ot601escenceor
disa~arance of the industrialsupportbase.

Generally,theo~rationallifeof an alternativeshouldbe takenas the
leastof the stovethreeperiods.

CostElementsAffected:AllO&S CostElements

fJamm2nts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Referenca Date

FIG(JIW197.
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Thisfactor,whenmultipliedby the calculatedunitproductioncost for all
CFE and GFE items, yields the cost of spares and repairparts for the
initialprovisioning~ricd to supportthe systemuntilthe militarysupply
systemcan provideroutinesupprt.

Cost ElementsAffected:211J.6L~ ~ _

Ccmments/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE198. ~
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This is the nonrecurringmanagementcostof enteringan item in inventory.
It includesthecostsof identification,description,submissionto screen-
ing, and editingby the datadocumentscenter;inclusionin maintenance
and supply catalogs;establishmentof supplymanagementand inventoryand
replacement rates; provisioning;requisitioning;andpracurementdirec-
tives. Thiscost is not normallybe used in mst analysesinvolvingArmy
procurementsand doesnot appar in theArmy lifecyclecostreportformat.

CostElementsAffected:~

Ccmnm2nts/Ca.lculatione:

Budget Expected High Low w of
Category Value Estimate Estimate Dollars Reference Date

FIGURE199. (sl~
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‘I%iscost factorcoversthe annualmanagementcostof inventoryline item
managementof eachNSN Item witha dollarvalueunder$5,000.The cbjectof
inventorymanagementis to establisha hietoricalbase for individualitem
demandratesand to adjustthe provisioningfactorsas requiredto improve
supplysupport.Aa the systemprogressesthroughita lifecycle,dataare
CO1lectedand analyzedto assessthe effectivenessof the supplysuppert
capability.Trendsand averagesare identifiedusingstatisticaltechniques
and the resultsare includedin the u@ating of the provisioningdatafor
futurespare/repairpart reorders. At the same time, the inventoryis
evaluatedin terms of currentassets,averagemonths of supplyon hand,
coststo procurematerialandmaintainthe inventory,andquantityof order.
In the eventthe historicaltrendaindicatethat the levelof inventoryis
too much or tm littleto effectivelyand efficientlysupportoperational
needs, the economic order quantity (EC4)and quantity of orders are
raeomputdand futurestockordersare eitherincreasedor curtailed.‘his
cost should not normally be used in cost analyses involvingArmy
procurementsanddoesnot ap~ar in theArmy lifecyclecostreportformat.

CostElementsAffected:34J

CQments/Calculations:

Budget Expectsd High Low FYof
Catego~ Value Estimate Estimate Dollars Reference Date
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1 This ccst factorcoversthe anrumlmanagementcostof inventoryline item
_9ement of ea~ m Item with a dollarvaluerangingtetwesrr$5,,000and”
.$49,999.Thie coatshouldnot normallybe used in cnstanalysesiimdving

~
Army procurementsand doesnot appearin the Army lifecyclecost report
forma~ For details,see A4.

I Ccst ElementsAffect* ~

I Ccsmmmts/Calculations:

Budget Expected Wtgh Low FYof
Category Value Estimate Estimate Dollsrs Reference Date

FIGrJm201. 000-
S49.999)fs/Yr)
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0.000- $500.000)(maaiu

l?risis theannualcostto manageeachnew IWN introducedintothe inventory
becauseof the systemwith a dollarvalueexceeding$50,000and lessthan
$500,000.Thiscostshouldnot normallybe used in costanalysesinvolving
Army procurementsand does not appearin the Army lifecyclecostreport
format. For details,see A4.

~st ElementsAffected:3_4Xl

Cramnents/CalculatiCms:

Budget Expected High LOW w of
Catsgory Value Estimate Estimate Dollsrs Reference Date

FIGURE202.
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‘lhieis theannualcostto manageeachnew N3Nintroducedintotheinventory
becauseof the system with a dollarvalueexceeding$500,000.This cost
shouldnotnormallybe usedincostanalysesinvolvingArmyprocurementsand
doesnOt appearin theAmy lifecyclecostreportformat.For details,see
M.

CostElementsAffected:~

CQmnents/Calculations:

Budget Expected High Low
Category

FYof
Value Estimate Estimste Dollars Reference Date

J

FIGURE203.
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TRiia!iethe percentof dedicatedoperatorand indirect(On and INOD)T/o
personnel to be chargedto thesystem. ‘hisfactorwill not changecosts
ffor;sharedpersonnel(OPRSand ~S). If a zero is enteredhere,no costs
fw”illite ,czilculatdfor operatoror indirectpaCSOIUE1.

(cunm?lits/c3.lculationa:

I

fsudget Expected High Low FYof
(Category Value Estimate Estimate Oollara Reference Oate

I
i. I

,.I?IGURE204.“~
. .
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This is the averagedistancein miles betweenmaintenancepointsat the
organizationelleveland thoseat intermediatelevel. It is usedto compute
the costfor localbasetransportationof operationalmaterial,spre prts
and secondaryreprables.

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE205.:~
. .
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mGswlw

This is the averagedistancebetweendirectsupportmaintenanceunits(lXLl)
and generals~rt maintenanceunits(GSU).It is usedto computethecast
of trans~rtationof replenishmentspsresand rep3ir material.

CostElementsAffecte3:W

Camnents/Calculations:

Budget Expected High LOW
Category

F~of
Value Estimate Eetirnate Dollars Reference Date
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This is the averagedistancein miles betweenintermediatemaintenance
activitiesin the continentalUnitedStates (CONUS)and the depot which
serves those sites. It used to cost the transpatation of secondary
reparable betweendepotand intermediatesites,returnof systemhardware
for *pot overhaul,and the traneprtationof replenishments~res.

CostElementsAffect* W 3.lU X&3 W Z&3 Z&3

Cammnts/Calculations:

Budget Expected High LOW FYof
Catsgory Vslue Estlmste Estimate Dollars Reference Date

FIGORS207. ~ . .
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This is the averagedistancein miles between intermediatemaintenance
activitiesin Europeand the depotwhich servesthosesites. It used to
cost the transportationof secondary reparable between depot and
intermediatesites,returnof systemhardwarefor depotoverhaul,ad the
trmrtation of replenishments~res.

CamOents/Ca2culatione:

Budgst Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

. FIGIJRE208. “ . .
..”’1..8,s..~

!-0~
...,. tl$,’,1, ,;
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This is the averagedistancein miles between intermediatemaintenance
activitiesin theWesternPacific(-x) and thedqot whichservesthose
sitea. It usedb coatthe transportationof secondaryreparablebetween
depotand intermediatesites,re:urndt ~s: hardwarefor -t overhaul,
and the transportationof repkuahmen .

mmen@2alculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

A

Figure209. ~ . .
I
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This is the average cost to transport a pound of material between
organizationaland intermediatelevelmaintenancepointsusingorganic
transportation.Thismay be set to zeroif thesecostsare to be excluded
from the analysis.

Cost ElementsAffected:~ ~ ~ ~

Camnents/Calculations:

Budget Expected High Low FYof
Category Value .Estimate Estimate Dollars Reference Date

!

FIGURE210.
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This is the averagecost per pound to transportmaintenanceitems and
materialbetweenintermediateanddepotlevelmaintenancepoints.

cost ElementsAffected: w 31L4 321il 3223 ~ w

Camnents/Calculations:

I

I

I

I

I
305

Budget Expected High Low
Cstegory

FYof
Value Estimate Estimats Dollsrs/ Reference Date

FIGURE211.
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AM

This is theaveragecostper ton mile to transportoperationalunitsand
materislby commercialtruckforpeacetimetrainingesercisee.

CostElementsAffectsd:M

Ccsrmnts/Calculationa:

Budget Expected High Low FYof
Category Vslue Estimate Estimate Dollars Reference Date

FIGDRE212.
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I
~ Thisfactoris the averagecostper ton mile to transportoperationalunits

andmaterielby commercialrailforpeacetimetrainingexercises.

I CostElementsAffected:316

I Camrents/Calculatione:

Budget Expected High Low FYof
Category Value Estimate EstImste Dollars Reference Date

FIGURE213.
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l’bisfactoris the averagecostper ton mile to transporto~rationalunits
and materielby sealift(commercialor military)forpeacetimetraining
exercises.

CostElementsAffected:W

Camnents/Glculations:

———-–——

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars

1

Reference

FIGURE214.
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This is the averagecost per ton mile to tsanspcmtoperationalunitsor
materielby airlift(MAC,commercialor organiclift)for~acetime training
exercises.

CostElementsAffected:U

Camm2nts/Calculations:

Budget Expected High Low FYof
Cstegoty Value EstImate EstImate Dollars Reference Date

FIGURE215.
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Thisis theestimatedannualmilitaryman-hoursavailable,in pacetime, for
performance of job-related tasks by maintenance personnelat the
organizational(u) and intermediatemaintenancelevels(ILM)andat direct
and generalsupportunits (DSUand GSU)and theircontactteams (DCI’and
CCC). Excludedfrom totalannualhoursavailableare allowancesfor leave
andholidays,guarddutiesand sickness,generalmilitaryand skilllevel
training,physicalfitnessand otherdutiesnot directlyrelatedto repair
work suchse maintenanceof techmanualsand stocklists,generalfacility
maintenanceand toolissue. Thisfactoris usedto determinethe adequacy
of tbe maintenanceT/O’sto meet expected%acetime demandand to compute
theweightedaveragehourlycnstfor sharedmaintenance~raonnel.

Cost ElementsAffected:X?LLl X

Cusments/Calculations:

Budget Expected High Low FYof
Categoy Value Estimate Estimate Dollars Reference Date

FIGURE216. ~ -.,’
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This factorrepresentsthe averageannualman-hoursavailablein ~acetime
for operatorstoperformjob-relatedtasks. Excludedfrom totalannual
man-hoursavailableare allowancesfor leaveandholidays,forsicknessand
guard duties. Time for individualtrainingmay be offsetby extended
working hoursduringfieldexercises.Thisfactoris usedto determinethe
adequacy of the operator‘T/Oto meet expectedpeacetimedemand and to
computetheweightd averagehourlycostfor sharedoperators.

CiXtElementsAffected:~

@mmnts/Calculations:

Budget Expected nlgfl Low FYof
Category Value Estimste Estimate Dollars Reference Date>

FIGURE217. ~
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This is the percentof dedicatedfieldmairrtenancepersomel at all levels
below de~t to be chargedto the system. This factorwill not influence
costsfor sharedpersonnel. Ifa zeroisentered,themodelwill not cost
fieldmaintenancepersonnel.

Caiunents/Calculations:

Budget Expected High Low FYof
Cstegoiy Value Estimate Eatimate Dollara Reference Date

FIGURE218. .~maillii
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MIL-HIBK-276-1(MC)

I Thisis the timeinhoursto accomplishadministrativetasksassociatedwith
a repairactionandwhichmustbe ad&d to theMTTRat eachlevelof repair
to determineactusltime requiredto returnto o~rationalreadiness.This
factoris onlyusedfor computingo~rationalavailabilityand doesnot in-
fluencelifecyclecost. It is not reguiredunlesso~rationalavailability
is to be computed.

CastElementsAffected:N~

CamnenWCalculations:

Budget Expected High Low FYof
Category Value Estimats Estimate Dollars Reference Date

FIGURE219. ~
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This percentageis appliedto the value of inventoryheld. Inventory
includesthe valueof initialspareslessa factorforoutof stockdue to
piplinetimesand the valueof all WES items (e.g.,maintenancefloatand
PWRS) (basedon U12 or U4)not includedin theoperatingqantity(basedon
El). Theseare costsassociatedwith the careof material,warehousing,
inventoryoperationsand trainingof storage~rsonm.1.

CastElementsAffected:U

Ccnmmts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE220. ~
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(%OF ~

This percentageis appliedto the valueof s~ree and repairmaterialheld
in inventory(initialinventorylessout of stockdue to pipelinedelays)
to yieldestimatedannualcostscausedby lossesdue to pilferage,shrinkage
(misplacements),and inventoryadjustments.

CostElementsAffected:w

Carmnts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Reference Date

FIGURE221. (%of ~
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Thisis theaveragenumberof workinghoursin a manmonthof contractlabor.
This factor is used to convertmanmonth estimatesfor R&D WBS tasksto
manhourestimatesforconversionto $ estimatesbasedon contracthourly
labor rates.

CostElementsAffected:Q 1.21J,land theirsubelements

Cmmnts/Calculations:

Budget Expected High Low FYof
Category Value Estimate Estimate Dollars Rsference Dste

FIGDRE222.
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!
This percentagefactor is applied to the annual cost of maintenance

I personnelat theorganizationaland intermediatelevels,respectively,to
yield estimatedcosts for supplypersonnelat those levels to process

I
maintenancerelatedtransactions. This excludescostsassociatedwith
inventorystorage.

I CostElementsAffected:34LL U

I Ccmments/Calculationa:

I
Budget Expectsd High Low FYof

I Category Value Eatlmate Estimate Dollars Referents Date

~

FIGURE223. ~
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The discountrateis usedto calculatethe presentvalueof dollarsexpected
to t-sspentduringfuturetimePriods. Sincedollarstcdayareworthmore
thanfuturedollarsbecauseof interestcosts relatedto all Government
expenditures,costsaccruingin the futurecannotbe compareddirectlywith
present investmentsbecause of the time value of money. Discounting
converts future cash flows to a common point in time to facilitate
comparison. For most lXll investments,a discountrateof 10 ~rcent is
s~cified in ~ INST7041.3.

NUI!E:THE DISCOUWTOPTIONIS NOTNORMALLYUSEDWITH WATERIELACQUISITION
CCE?l’IW3ANO SSCULDWYT BE USEDUNLSSSSPSCIPIEDBY THE PIWXRAMMANXER.

CoatElementsAffected:Allelementswithfutureexpenditures,if the
discountoptionin theLCCM is selected.

Cmments/Calculations:

Budgst Expected High Low Ffof
Categoty Value Estimate Estimste Dollars Reference Dats

., ~GURE 224.
!.. .L~ . .
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This is the ~rcent of dedicatedT/O operationaland mtitenanceeaftware
supportpersonnelto be chargedto the system. This does not apply to
sharedpersonnel. If a zerois entered,themodelwillnot costsoftware
supportpersonnel.~ter as a decimalvalue,not an integer.E.g.,.25for
25%.

CostElementsAffected:U and itssubelements

Camnants/Calculatirms:

Budget Expected High Low FYof
Catego~ Value Estimate Estimate Dollars Reference Date

1
319

Downloaded from http://www.everyspec.com



MIL-HLEII-276-1(MC)

‘Rrisis thenumberof daysfozan organizationallevelsupplyactivityto
replacean inventoryitem issuedto organizatiomlmaintenanceand is used
to computethe valueof out of stcckspres and repairperts. See 5.5.77.

CoetElementsAffected:3Q2

Camnents/Calcul.aticns:

Budget Expected High LOW FYof
Category Value Estimate Eetimate Dollars Reference Date
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This is theaveragenumberof daysforan intermediatesupplyactivityto
replacean inventoryitemissuedto an organizationalor intermediatelevel
maintenanceactivityand is usedto computetbevalueof outof stockspares
and repairparts. See 5.5.77.

CostElementsAffected:M&2

Camnents/Calculations:

Budgst Expected High Low FYof
Category Value Estimate Estimate Dollars Rsference Date

FIGURE227. Fj&slhe~i
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Dsu

This is the number of days for DSU supplyto replacean inventoryitem
issuedto a DSU and is usedto computethe out of stocksparesand repair
parts. See 5.5.77.

CostElementsAffected:3!&2

Comnents/Calculations:

‘Budget Expected High Low FYof
Cstegory Value Estimate Estimate Dollara Reference Date

FIGURi228. ~
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Gsu

‘l’hisis thenumterof daysforGSU supplyto replacean
and is used to compute the out of stock spares and
5.5.77.

CostElementsAffacted:~

Cmnents/Cdculaticms:

itemissuedto a GSU
repairparts. See

Budget Expected High
Category

Low w of
Value Estimate Estimate Dollars Reference Date

I

I

FIGUSE229. ~ - csu ids@
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This is the averagenumber of days neededfor a CONUSdepotmaintenance
activityto replace~res and repairmaterialdrawndown for maintenance
and is usadto computeout of stockvalues. See 5.5.77.

CostElementsAffected:343s2

Camrents/Calculations:

Budget E;p~ufd High Low FYof
Catsgory Estimate Eatirnate Dollara Reference Date

FIGURS230. Ei@.inr-t<me- ~
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Tnis is the averagenumberof daysneededfor a Euro~an depotmaintenance
activityto replaces~res and re~ir materialdrawndown for maintenance
and is ueedto computeout of stockvalues. see 5.5.77.

CastElementsAffecte& *

Uxmnents/Calcu2ationa:

Budget Expected High Low FYof
Cstegory Value Eatlmste Estimste Dollsrs Reference Dste

FIGURE231. ~
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Thisis theaveragenumberof daysneededfora WESTPACdepotmaintenance
activityto replacesparesand repairmaterialdrawnbwn for maintenance
and is usedto computeout of stockvalues. See 5.5.77.

CostElementsAffected:W

Camm2nts/CaIcuIations:

Budget Expected High LOW
Category

FYof
Value Estimate Estimate Dollars Reference Date

PIGURE232. ~
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5.7. KBS. The WBS file can be usedto describethe work breakdownstruc-
tureof anyDefensemateriel systemdownto anyindenturelevelappropriate
for the analysisbeingconducted.The minimum indenturelevelrequiredfor
any acquisitionshouldte ?pcifiedin thecontrxtworkbreakdwn structure
(CWBS). Lower level entries may be made as necessaryto facilitate
engineeringand costtradestudies.Forpurpses of econany,the WBS should
not be disaggregate below the levelof detailat whichtradesare being
made. If detailedtradesarebeingmade for a singleend item,or if the
fileexceeds50 recordsand many tradesare beingmade on a subsetof the
WBS, it is more economicalto dividethefileintosubfilesfor thetrade
studiesandmergethesubfileswhenevera systemlevelcostis required.

5.7.1 . The ModeltreatseachWBS recordindependently
fromallotherWBS records.Recordsare numberd sequentiallyby the Model
as they are entered. Each record containsthe followinglogicaland
physicalsubsetswhich have individualworksheetsand are definedh,:the
followingsectionsof thishandtook:

a. Claesification
b. EerronstrationandValidation
c. FullScaleDevelopment
d. Production
e. UnitProductionCost
f. Equipwnt
g. Maintenance

ss&k!ll Eiglce

5.7.2 233
5.7.3 234
5.7.3 235
5.7.4 236
5.7.5 237
5.7.6 238
5.7.7 239

5.7.1.1 Most lifecycledatabasescontain
largeamountsof redundantdata in the WPS records.The Mcdelis designed
to facilitatethecopyingof completerecordsand worksheetswithinrecords
from previouslycreatedWES filesand from recordswithinthecurrentfile.
To facilitatedataentry,worksheets whichduplicatedatacontainedon
anotherrecordshouldahow the WBS file recordnumter whichcontainsthe
worksheetto be copiedat thetopof thecolumn. Eataelementson thework-
sheetswhichare to be unchangedshouldbe leftblank. Valueswhichwill
be differentshouldbe enteredon the worksheetand changedusingthe ~
editorafterthe worksheethasbeencopied.

5.7.I.2~ . To simplifydata entry,
previouslyenteredrecordsor the logicalarraysdefinedby the worksheets
within a recordmay be copiedusingthe Model. This allows the user to
easilyduplicateend itemsand copyor createdifferentoperationalcost
factorsor maintenanceprofilesfromotherrecordsas necessary.

I 5.7.1.3~ WBs fikfi
. .

. If a file existsfor another
systemwhich has common end items,the analystmay use the Model to GET

I
that file,copy from appropriaterecordsas neededand then delete any
unneededrecords.It is imperativethatallWBS numbersfrom thesourceWR5
filebe reenteredif the two materielsystemsare not the same MIL-.VID-881

I weagxmsystemclassor theretainedrecordswillreportat incorrectsummary
WBS levelssincethe Mcdelsetsreportflagsat entryof theWBS number.
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5.7.2 . The WRS classificationsheet(Figure
233) is used to identifyand classifyeach WBS item for calculations.
Fieldsare as follows:

5.7.2.1 Up to 40 charactersdescribingthe NBS item.

5.7.2.2 ~~. This the buying service in a joint
procurement. Use the codes on the inputsheet: l13D,ARM, ~, NAV, MC,
WTHER

5.7.2.3~ Integer (l-25).Thisnumberis used
to associatethe hardware end items with personnelassi9nedthe same
equipmentgroupnumterto computedemandto costmanpowerforoperationsand
field maintenance.Up to 25 different aggregationsof equipment and
personnelmay be specified.The defaultvalueis 1. Typically,equipment
grcupsare usedto differentiatebetweenequipmentsand ~rsonnel assigned
to differentServices;between type forces within a Service which use
differentintermediate(~U/GSU) maintenancefacilities;and betweenend
item varianta.

5.7.2.4
upto16 characters.This isa useroptionfor reportsto help keeptrack
of the WRS, CWA$ and crossreferenceto partslists. Manufacturer’spart
numbersmay be usedif a NSN haanot beenewsigned.

5.7.2.5 Up to 20 characters. The prefixof the
WBS numberis usedto definetheMIL-S_881 andDA-Pamlevel3 summaryWES
categoryfor reports.The prefixmust be oneof theMIL-S’ID-881summaryWLE
codesassignedto thematerielsystemty the Modelas detaikd in 3.3. The
suffixmay be any desiredcodingstructurewhich adequatelyportraysthe
locationof theWBS item in theharr?waretree. The CWBS is thepreferred
structure.

11.N

Level2 - (Requird)IdentifiesWBS entryforprimemissionaquipmt
(Use11.)

5.7.2.6 Entera Y (yes)if
the equipmentis GFE, a N (no)if it is CFE. If the WBS item is GFE, the
Modelwill skiptheR&D andproductionworksheets.

i.cms.cnBs.cw8s

LJ!i&!z’=’’:ly
Level3 - (Required)SummaryW13S# (Use1-40,depmding on the

ayatancodein section3.3. Terminatewitha “.”)

328

Downloaded from http://www.everyspec.com



MIL-RLBK-276-1(MC)

5.7.2.7 v~ar Integer. ~ter as 19XXor XX. This
is the base fiscalyearfor the costsof GFS,operationalmaterial,depot
labor andmaterialrates,replenishmentsparesand repairpartsenteredon
the UK, Equipmentand Maintenanceworksheets.The Modelusesthisfiscal
yearto normalizetheseWBS itemcoststo thesystemba.aeyear. Thisbase
year does not applyto the R&D or productionestimateamade for CFE. The
base years for the R&D and productionestimatesare containedon the
worksheetsfor CFE.

5.7.2.8~ curve(xsgkdL EnterUNI for unitcostlearningor CUM
for cumulativeaveragelearningdependingon the historicalor expected
learningfunctionassociatedwith eachproductionitem. Thisdoesnot apply
to GFE. See 5.7.4for a moredetailsddiscussionon learningcurves.

5.7.3 Researchand developmentincludes
all coststo the Governmentnecessaryto bringthe WBS item from concept
formulationto serialproduction. The DemonstrationandValidationcosts
includeall costs associatedwith the WBS item’sAdvancedDevelopment,
excludingResearch(6.1)and ExploratoryDevelopment(6.2)fundedefforts.
Alsoexcludedarecostsapplicableto the systemas a wholeandnot directly
attributableto the WBS item itself.FullScaleDevelopmentincludesall
engineering,fabricationand testing associatedwith the WBS item to
determine if it is producible,affordableand meets the performance
s-if i-tions.

5.7.3.1~. Only contractoreffortsare costedusingthe R&D work-
sheets. Costelementsin theCemonstrationandValidation(DVAL)arrayare
identicalto thosein theFullScaleDevelopment(FSD)array. The costsfor
designand develo~entof theWW itemduringtheResearchand Cevelo~mt
phasesmay be enteredas a singlesum for eachphaseforanyWBS itemby
makingan entryfor the fourthelement. The Modelwill automaticallyskip
the remainingfields (exceptTRACE)if a valueis enteredfor the fourth
(phasetotal)elementof eitherthelNALor FSD arrays.

5.7.3.1.1 ~ If a W6S item is to be duplicatedon multiple
recordsfor costingopxationsand support,all R&D costsshouldbe entered
on a singlerecordassignedto the leadService. If R&D costsare shared
betweentwo or moreServices,allocatecoststo one recordforeachService
accordingto thecostaharingagreementbetweentheServices.

5.7.3.2~ The applicabilityof each of the cost elements
providedon theR&Dco&ng worksheetis a functionof informationavailable
and the degreeto whichtheanalystdesiresto developdetailedrational
for the estimate.The Mcdelwill allowveryhighlevelestimatesfor use
duringearly designstudiesand detailedestimatesfor use duringproposal
evaluationfor theawardof advanceddevelopmentandfullscaledevelopment
contracts.Carefuldevelopmentof the CWBS and a resourceestimate for
eachof the activitiesapplicableto the developmentof eachWBS itemwill
minimizethe riskof underestimatingthecostof the technicalresearchand
develogxnenteffortandprovi~ bothcontractorandGovernmentmanagerswith
sufficientdetailto determinethe adequacyof the estimatebaaedon past
corporateperformance.Creationand retentionof detailedlevelof effort
dataprovidesa soundbasisforthe developmentof ~rametric ~’s.
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5.7.3.3~ Enter= 19YYor W. yearentriesare rewired
by the Model. This is the base fiscalyear for R&D dollarentries. The
Model will use thisbaseyear to convertR&Ddollarentriesto the system
baseyear,if thetwo are different.

5.7.3.4 . The analystmay specifyany of the following
codesto selectinflationtablesfor computinglaterand materialinflation
fortheWBS item:

1: Rate1 2: Rate2 3: Procurement4: IW

The R&D and Procurementratesare OSD deflatorscontainedin the Model’s
data baseandarenot subjectto changeby the analyst. Rate1 and Rate2
are specifiedby the analystand may be BLS deflatorsfor the commodity
beingdeveloped,industrydeflatorsor regionaldeflators.The useof these
factorsshould mirror as closelyas possiblethe historicalinflation
experiencedby the developerfor likeitems. Differenttablesmay te used
for labr and materialinflation.

5.7.3.5~ If an entry is made for this
element,the estimateshouldreflectallengineering,tcoling,manufactur-
ingand testinglalmrassmiatedwith theR&Deffortin thephaseto develop
the hardwareor softwareconfigurationitem describedby thisWBS record.
Only R&D funded effortsshouldbe included. This includesdirect and
indirectcostsincludingG&A and fee.

5.7.3.6 a (0-4)(1PVu . The CER flag is used to tellthe Model
how to processdata on the R&D worksheetwhen detailedentriesare made.
CER flag functionsare recordedon the worksheetsfor convenienceand are
summarizedhere.

O Eollarestimate.Treatallvaluesas dollars.Thisis thedefault.

1 Manhourestimate.Treatentriesforlaborcostelementsas manhours.
Manhoursareconvertedto dollarsusingweightedaveragehourlyrates
for the labor categoryassignedto the cost element. Weighted
averagehourlyrateaare computedfor eachlaborcategory(drafting,
fabrication,qualitycontrol,engineering,toolingand producibility
engineering)and summarylevelWBS classificationbasedon entriesin
the manufacturer’stable of organizationand the laborhour rate
tablefor eachgradeand lalmrcategory.Laborcategoriesare shown
on thewotkaheetsand are definedin 5.8of thishandbook.

2 Ratio estimate. Treat entriesgreaterthan 1 as $ valuea. Treat
valuesbetweenO and 1 as ratiosof the the phasetotal.Patiosonly
aPPIY to level2 costs,i.e.,engineering,productionengineering
andplanning,tcd ing,prototypemanufacturingandother.
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3 Parametricestimate. Treat entries as generalizedparametric
expressionswhere engineering,toolingandmanufacturingcostsare
computedbasedon the followingequations:

Engineering = F7 + F8*F9F10
Tooling . F16 + F17*F18F19
Manufacturing = F23 + F24*F25F26
* is usedto representmultiplication,su~rscriptexponentiation

4 Manloading.Treatlaterelementsaa manloading,i.e.,the numt=erOf
~ople assignedto theelementfortheR&D effortassociatedwith
the WBS item. Fractionalvaluessuchas 2.6may be used. The Model
usestheschedulefortheR&D itemto computemanmontheof effortand
the manmonthto manhourconversionfactorfrom the assumptiontable
to computemanhoursof effort. Themanhoursare thenconvertedto
dollarsusingwe sametechniquesusedfor laterflag1.

5.7.3.7 D7tD8E@* 10J. Developmentengineering
includescontractorcosts for the study,analysis,design,development,
evaluation,testing,and redesignof WBS compnentsduringthe development
effort. It includes the design effort of preparing specifications,
engineeringdrawings,partslists,wirinqdiagrams,testplanningandsched-
uling,analysisof test results,data reduction,reportpreparationand
establiahmentof reliability,maintainabilityand qualityassurancecontrol
requirements.It alsoincludesthe costof raw andsemifabricatcxlmaterial
pluspurchased@rts consumedin the performanceof com~nent engineering
effort. Includedare engineeringtest equipmentsuch as oscilloscopes,
radiotransmitters,transducers,receivers,discriminatorsand otherequip-
ment requiredto accomplishthe engineeringfunctionfor the specifiedw
element. Thiselementalso includesthe engineeringeffortsin supprt of
PreplannedProduct Improvements. Excludedfrom this element is the
engtieeringeffort(Producibilityy Engineering and Planning)to insurethe
producibilityof the w itemor systempriorto quantityprocurement.

5.7.3.7J~ 11111, 121.11and their subelements

5.7.3.8 Producibil-
ity engineeringand planning(~) coverscontractorcostsassociatedwith
assuringthe producibilityof the WES item. PEP involvesthe engineering
tasksnecessaryto insurethe timely,efficientand economicproductionof
essentialmaterial and is primarilyof a phnning nature.PEP includesthe
costsassociatedwith developingthe Technical&ta Package(lTrP),Quality
Assurance(@l plan,and any uniqueproductionprocessesto assessproduci-
bility. Also includedare developmentof uniqueprocessesessentialto the
designand manufactureof materialand detailsof performanceratings,
dimensionalandperformancedata,manufacturingassemblysequences,schema-
tics, mechanicaland electricalconnections,physicalcharacteristics
includingform, fit and finiahes,inspection test and evalustion require-
ments,cdlibrationinformationandqualitycontrolprocedures.

5.7.3.13J~ 111.11,121.11 and their subelements
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5.7.3.9~6 +D17*U Dl~ . Tooling includesall contractor
costsassociatedwithplanning,design,fabrication,assembly, installa-
tion, modification,maintenance,and reworkof all contractorprovided
tools,inspectionequipnent,and test cquipinentsupportingthe development
of the specifiedWBS component. It includesall direct labor spent in
determinationof tool,inspection,andtestequipmentrequirements;planning
of fabdicationand testingoperations;maiint@anceof toolrecords;schedul-
ingandcontrolof toolorders;andprogrammingand pre~rationof tapesfor
all numericallycontrolldmachinetrkls~ed ih the f@rication,assembly,
installation,modification,maintenancearidreworkof dies,jigs,fixtures,
fiFectionWiPent, materitihandlinge@mkn+-! wor,k.platform%and test
equipmentused to developthe WBS component,,as well as tOOISnormallY
purchasedin final form orwhich ,requirenegligibleeffortto assemble.
This covers only R&D “softntoolingand specificallyexcludestooling
necessaryto meetproductionraterequirements.

5.7.3.9.1~ 111.11,121.11and their subelements

c.> 5.7.3.10 %~ D25. Prototypemanufac-
turingcoversall contractorcost5assmiatedwith the fabrication,proces-
sing,stis~mbly, finalassembly,reyorkingmodification,and installation
of partsandequipment,~wer plants;toosters,electronicequipmsnt,explo-
sives,and other items (includingGovernmentLlirnishedEquipment)and the
provingof such equipmentand instrumentsfor the WBS component. This
includesthe constructionof piece~rts from raw materials(thecutting,
forming,stretchingand blankingo~iationapsrformedon materialsto make
individualparts). It includesbenchassembliesof all,minor and major
assemblies,matingor joiningof primarysections,installationof special
and generalequipment,instrumentsand accessoriesperformedafter the
mating,and all otherpreparation,processing,preflightand production
serviceoperations.Also includedare the raw and semifatxicatedmaterial
pluspurchasedpsrtsusingthe in mtiufacttieof the specifiedWES proto-
~. The costof prototypespareassembliesandpartsare alsoinclu&d in
thiselement.

5.7.3.10.1 ~. 111.11,121.11andtheirsubelements

5.7.3.11Qther 1$,%L Other can be used to accountfor any factorsnot
alreadyaccountedforabove. It is providedas a generalPUKFOSaaccountto
highlightany prt of the R&D effortassociatedwith the WBS item. It may
be used to accountfor fee or other indirectcostsif a decimalvalueis
entered.

5.7.3.11.1 ~. 11111,121.11andtheirsubelements

5.73.22 ~ !RJtalrisk-assessingcostestimateis for tedhnica.1
riskassociatedwith the R&Deffort.The analystmay entera $ value,or a
%. Ifa numberbetweenO and 1 is entered,the Modelwill calculatethe
amountof TRACEby applyingthe percentageto thetotalR&Dcostfor the
WEB item. Use the TRACEcostfactorto dealwith the estimateof the size
of the unknownunknowns.

~ 5.7.3.12.1 ~. 111.11,121.11and theirsubelments
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5.7.3.13 The start date must follow
the aystanlevelstartdatefor the R&D phaseteingrested.The duration,
whichmay be a fractionalvalue,isusedto convertmanloadingdatawhenthe
CER flag is set to 4 into manhoursusing the conversionfactor in the
assumptionarray. By changisigeitherthe startdateor the duration,the
analystcan determine the costipct of changesin scheduledue to addi-
tionalwork (changein duration)or inflation(changein startdate). If
the CER flag is not set to 4, these valuesare used to spreadthe R&D
effortovertime. If no valuesare enteredfor the schedule,the Model
assumesthatthe eventdurationis equalto thephaselengthfortheR&D
@vae.e(D&Vor FSD)beingcostedand uses the defaultsystemlevelspending
ratesto costthe task.

5.7.3.13.1 .Qs.telm~ . 111.11,121.11and theirsutelements

5.7.4 Productionincludesall directand indirect
costsattributableto the prr@u’btionof the hardwareor softwareconfigur-
ationitemfor the lot descritedon the DFC worksheet.‘lhisincludesnon-
recurring,orstart-upcostsrequiredto establishtheproductioncapability
includinghardandsofttooling,productionfixtures,facilities,production
engineeringand planningand test equipment. It includesall recurring
costsassociatedwiththemanufactureandproductiontestingof thehardware
or softwareconfigurationitem exceptfor systemleveltest. Includedare
fabrication,assembly,qualitycontrol,sustainingengineering,design
aasurzuice,programmariagement,‘subcontracteditems,raw material,purchased
parts,assembliesand packaging.

5.7.4.1~. Costs’enteredon the productionworksheetare average
unit costsfor the basisquantity. The basisquantitymust includethe
firsttinitproduced. The basisquantitymaybe one,inwhichcasetheor-
eticalfirstunitcw.tsfortbeWRS itemmay be enteredon thisworksheet.
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5.7.4.l.i@vel of dew . Tlierecurringunit coststo manufacturethe
hardwareor softwareconfigurationitem may be enteredse a singlesum for
any WBS item by enteringa valuefor the fourthelement. ‘he Modelwill
then skip to the nonrecurringcost(s)which may also be a singleentry.
@tering datafor any level2 elementcausesthe Modelto skipto the next
level2 element.Eachmst element’slevel,laborcategory(ifapplicable),
editcodedd CER flagoptionsare shownon theprdmtion worksheet.

5.7.4.1.2~. The applicabilityof each of the cost elements
on theproductionworksheetis a functionof informationavailable,contract
r~irements, andthe@ree to whichtheanalystdesiresto developdetail-
ed rationalefor the estimate. ‘lheModelallowshigh levelestimatesfor
use during early design studiesand detailedestimatesfor use during
proposalevaluationfor the award of the productioncontract. Careful
develo~entof the (XsS and a resourceestimatefor eachof the activities
applicableto the productionof each WBS item minimizes the risk of
underestimatingthe cost of the manufacturingeffortand providesboth
contractorandGovernmentprogrammanagerswith sufficientdetailto deter-
mine the adequacyof tbe estimatebased on past corporateperformance.
Creationand retentionof labor,materialand scheduledataprovidesa sound
basisforprogrammanagementand thedevelopmentof ~rametric~’s.
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5.7.4.1.3~. Basis productioncosts shouldbe
recordedon a sinalerecordfor eachService. If multiplelotsare to be
procured,a reco~d shouldbe createdfor each lot by ~opyingthe basis
productioncostrecordand thenenteringthenumberbuiltbeforethecurrent
lot on the UPC worksheet( see 5.7.5).The Modelwill calculatethe average
unitcostforeachlotbasedon the buy quantities,learningcurves,number
prwiouslybuiltand the learningtheoryselectedfor the lot. Careshould
be takento evaluatethe applicability of the basis lot’snonrecurring
coststo secondand subsequentlotsand makechangesaa raquired.

5.7.4.1.4~ If laboror materiallearningcurves
are used,the recurringproductionlaborand materialestimatesenteredon
theproductionworksheetmusteitherbe theoreticalfirstunitcostsor the
averageunitcostsfor a firstlot sizespecifiedby the UPC goal (basis)
quantity.If actualproductionhistoryformsthe basisfor this estimate,
then the history for the entire run to date should be used and the
appropriateaverage unit costs calculatedbased on the lot mid-point
calculationexplainedunderthe learningcurvediscussionin 5.7.5.4.Do
not use the costs for a subsequentproductionlot as the basis for this
worksheetor theaffkctsof learningwillbe overstated.The learningcurve
calculationsassumethatthebasisquantitystartswith thefirstproduction
unit. Eithercumulativeaverageor unitcostlearningtheorymay be selec-
ted for each lot. The Model computesthe averageunit cost for each lot
usingthe laborandmateriallearningcurvessuppliedby the analyst,lot
size,number previouslybuilt and the recurringcosts describedbelow.
Learningdoesnot applytopurchasedpartsand assemblies,subcontracted
itemsandprogrammanagement.

5.7.4.1.5 . When makinglaborestimates,the analyst
shouldbe carefulto takeintoconsiderationnonproductivetime (realization
rates)associatedwithproductionlabor.

5.7.4.2~ ~ter w 19~ or ~. year entriesare
validatedby the Model upon entry. This is the base fiscalyear for the
productionestimates. The Model will use this base year to convert
productiondollarentriesto the systembaseyear,if the two are different.

5.7.4.3~ The analystmay specifyany of the
followingcodesto selectinflationtablesforcomputinglaborand material
inflationfortheWBS item:

1:Rate 1; 2:Rate2; 3:Procurement} 4:R&D

TheR&D and ProcurementratesareOSD ratescontainedin the Model’sdata
bases and may not be changed. Rate 1 and Rate 2 are specifiedby the
analystandmay be HS deflatorsfor theccanmoditybeingdevelopad,induatry
deflatorsor regionaldeflators.The use of thesefactorsshouldmirroras
closelyaa possiblethe hiatoricallaborand materialinflationexperienced
by the developerfor like items.The use of thesefactorswill not change
thebudgetcategoryforprocurementitems. All CFE procurredduringthe
productionphase is reportedas Procurementfunded for the FOM/budget
report.
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5.7.4.4 on [$)(level1). Ifan entryismade forthis
cost element,the Model will skip to nonrecurringcosts. This element
shouldincludeall effortswith prcducingthe hardwareor softwareconfig-
urationitem includingmaterial,subcontracteditems,purchasedpartsand
assemblies,fabricationlabor,assembly,supportlabor,qualitycontrol,
inspection and test,sustainingengineering,designassurance,packaging,
sustainingtaeling,programmanagement,overhead,G&A and fee.

5.7.4.4.1

5.7.4.4.2

5.7.4.4.3

Qst PI~m.~. 221.11anditssutelements

. Usesaverageofmaterialand laborinflation.

. Usesaverageof materialand laborlearning.

5.7.4.5 a [0-7)[lev~ The CER flag is usedto tell the Model
how to processdata on the productionworksheetwhen detailedentriesare
made. ~ flagfunctionsare recordedon the worksheetfor convenienceand
are summarizedhere.

o

1

2

3-7

Dollarestimate.Treatallvaluesaa dollars.Thisis thedefault.

Manhourestimate.Treatentriesfor laborcostelementsas manhours.
Manhoursareconvertedto dollarsusingweightedaveragehourlyrates
for thelaborcategoryassignedto the costelement. Weightedaver-
age hourlyratesare computedfor each laburcategory(fabrication,
assembly,qualitycontrol,engineering,programmanagement,tooling
and producibilityengineering)and summarylevelWW classification
basedon entriesin themanufacturer’sproductiontableof organiza-
tion and the labor hour rate table for each grade and labor
category. Labor categoriesare shown on the worksheetsand are
definedin 5.8,the personneldatabase.

Ratioestimate. Treatentriesgreaterthan 1 as $ values. Treat
valuesbetweenO and 1 aa ratiosof thenexthigherlevelentrywith
level1 costelements,recurringand nonrecurringproduction,being
the highestlevelsandhencenot subjectto ratioentries. Level3
elementsare ratiosof level2 elementsand level2 elementsare
ratiosof level1 elements.

Parametricestimates. Treat entries as generalizedparametric
expressionswhereaverageunit (recurring)andnonrexrr@ lot coats
are computedbasedon the followingequationsif no valuehas been
enteredforP4 or P25:

CER FLAG mmu+ Usm

3
Average unit cost P4 = P6 + P7*P8P9

+ P13*P14p~5p~0;:i::P18

Nonrecurringlot cost P25 = P26 + P27*P28P29+ P30*P31P32
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CER FLAG

4

Averageunit cost

Nonrecurringlot cost

5

Average unit cost

Nonrecurringlot cost

6

Averageunit cost

Nonrecurringlot cost

7

Average unit cost

Nonrecurringlot cost

5.7.4.5.1

a.

b.

c.

d.

e.

FORMULAusED

P4 = P6 + P7*b8p9
+ P12*Pt3pl~~1~fi~;~15

P25 = P26 + P27*P28P29+ P30*P28P31

P4 = P6 + P7*(P8 + P9) + P1O*(P11+ P12)
+ P13*(P14+ P15) + P16*(P17+ p18)

P25 = P26 + P27*(P28+ P29) + P30*(P31+ P32)

P4 = P6 + P7*P8(P9+ plo) pll*p12(p13+ p14)
+ pi5*p~6(P17+ Pit)

P25 = P26 + P27*P2E(P29+ ’30)

P4 = P6 + P7*P8(P9+ plo)
+ P14*P8(P15+ P16; ‘11*P8(P12+ ’13)

P25 = P26 + P27*P28(P29+ ’30)

The followingconventionsapplyto theCER’s:

Superscriptsrepresentexponentiationr* multiplication.

Expressionsusedas exponentsmay not excesd6

Expressionsraisedto a pcwarmay not be lessthan1.OE-3

Expressionswhich are zerofiiledor havehad not entries
will not process.

made

If an entry is made for eitherP4 or P25 usinqthe editorafter
theCER is defined,thatentrywillprocessin~teadof the ~

5.7.4.6 ($.%~ Productionmaterial
includestheburdenedcostof raw material,semifinishedgoods,and pur-
chased~KtS usedin the fabricationof one unitdescribed.It incluas the
cost of all subassemblies(ifany) and materialand parts necessaryto
integratethe unitintothenexthigherlevelof the WBS. Itexcludesthe
directlaborcostassociatedwith.the fabrication,assemblyand checkoutof
parts,subassembliesandmajor assemblies.Excludespurchasedpartsand
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subcontracteditemswhicharenot subjectto learning.

5.7.4.6.1~. Usesmaterialinflation

5.7.4.6.2~ . Uses materiallearning

5.7.4.6.3 w ~ dfk2ted. 221.11and its subelemente

5.7.4.7 ems [$- [1evl=~ This is the fullybur-
denedcost of finishd end itemspurchasedfrom subcontractors.The cost
includessubcontractG&A and fee.

5.7.4.7.1

5.7.4.7.2

5.7.4.7.3

~. Usesmaterialinflation

Learningdoes not apply

f@itelell@giifktd. 221.11and its subelements

5.7.4.8 [lev~l2), This is the
fullyburdenedcostforpartsandassembliespurchasedfromothersuppliers.
It includesany applicablesubcontractGkA. Material learningis not
appliedto theseitems.

5.7.4.8.1

5.7.4.8.2

5.7.4.8.3

. Usesmaterialinflation

Iearni@ Learningdoes not apply

~ glsmsn@ ~. 221..11and its subelements

5.7.4.9 Manufacturinglabor
includesthe turdanedC@ of @ directlaborasqcciatsdwith thefabrica-
tion,assemblyand checkoutof parts,subassembliesandmajor assemblies
includingGEE. This a@o inclu@eslaborforpaintingand specialcoatings.
Laboriskhargedfor qe primecontractoronlyba@ on the assumptionthat
tie purc@asepri~’@ su@5ntractedsnd purchassditeqs includeslaborin
the item cost. Three categoriesof manufacturinglabor are provided:
fabricationfor skilledlaborcategoriessuch as machinists;assemblyfor
semiskilledand unskilledworkers;and supportlaborfor functionssuchas
tool issue,paintingor any otherfunctionswhich the analystdesiresto
breakout fromthefabdicationand assembly.When (XIIflag1 (manhours)is
sat, tothassemblyand su~rt laboruse the s.wpewei@ted averagehourly
rate based on laborgradeASPD. Fabricationuses a differentweighted
averagehourlyrate@ed on la@r gradeFAFD. See5.8fordetailsof labor
hourcosting.

5.7.4.9.1

5.7A.9.2

5.7.4.9.3

. Usaslaborinflation

. Uses labor learning

S ~ ~. 221J1 and its subelements
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5.7.4.10~
Qualitycontroland inspectionincludesthe cost of implementationof all
controlsnecessaryto insurethatthe unitsproducedmeet prescribedstan-
dards. It includesthe costsassociatedwith receiving,in process,and
finalinspectionsof asscciatdtools,parts,subassembliescompleteassemb-
lies,and calibrationof toolsand testequipment.It SI.SOincIudescosts
associatedwiththeestablishmentand~rformanceof measuresforacceptable
qualitylevels,reliabilitytesting,productionacceptancetests,stcckpile
reliabilitytesting,statisticalmethodsfordeterminingperformanceof
manufacturingprocessesand preparationand reviewof reportsrelatingto
thesetasks.

5.7.4.10.1 . Useslaterinflation

5.7.4J0.2kaminQ Uses labor learning

5.7.4J0.3Q&i elawlt6 df@2tfd. 221.11and its sutelements

5.7.4.U~ (levelL Sustaining
engineeringincludesthe cost of all engineeringperformedin supportof
productionafterquantityproductionbegins. It includesmaintainability
and reliabilityengineertig,maintenanceengineering,productionengineer-
ing,spscialengineeringinvestigationsand other sustainingengineering
efforts. It alsoincludesredesign,waluationand othersuppxt engineer-
ing efforts(eitherin-house,contractor separatecontractor)directly
involvedwith productionof the WBS componentsuchas maintenanceof the
technicaldatapackageand analysisof testresults. Itspecificallyex-
cludespreparationof engineeringchangeorders(EL13)and engineeringchange
proposals(D2P)whichare rep@ed se~ratelybasedon factorsfoundon the
UPC worksheetin 5.7.5.15.

5.7.4.21.J. . Uses labor inflation

5.7.4.11.2 kaaming. Useslaborlearning

5.7.4.113CQStgl@@ltS~ 221.11and its subelements

5.7.4.12~e ($,~~ Thisis
thecostof theengineeringeffortassociatedwith designinterpretationand
changesand reviewof failuresfor designor specificationflaws. These
costsmay te includedundersustainingengineering.‘hisfactoris provided
fortheuseof thosemanufacturerswho capturedataat thislevel.

5.7.4.12.1 . Uses labor inflation

5.7.4.12.2 . Useslaborlearning

5.7.4.121i~ 221.11and its subelements
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5.7.4.23 ($.%.~ Packagingincludesthe cost of all
labor and material requiredto package the system for shipmentto the
Government acceptancesite. It also includes the costs of special
preservationmeasurestakenfor longtermstorageof theWPS compment. It
includesthe costof shi@ng containers,dunnage,administrative cost,and
laborrsquire5to preparethe unit/equipmentfor shipment.

5.7.4.13.1 Uses averageof laborand materialinflation

5.7.4.13.2~. Uses averageof laborand material.learning

5.7.4.133m eJ@@nks ~ 221J1 and its subelements

5.7.4.14~ Sustainingtool-
ingis toolingconsumedin theproductionof theWKi com~nent. It includes
maintenanceof theprtiuctionline,consumptionof toolparts,reprogramming
of numericallyrnntrolledmachines,calibrationof productiontestequipment
and any laboror otherdirectchargesassociatedwithproductiontooling.

5.7.4.14.1 Uses averageof laborand materialinflation

5.7.43.4.2~. Uses averageof latm and materiallearning

5.7.4.143* eJ.eu@@ ~. 221.11and its subelements

5.7.4.15 Thisis thecost
of planning,directingand controllingproductionof the hardwareor soft-
ware configurationitem. It includessuch functionsas logisticsand
logisticssuppert,facilities,maintenancesupport,personnelsupportr

I testinqand traininrhIt excludesproqrammanagementcostsattributableto
the Sy;temas a whoie. See 221.12~st_6m/Projec~Management.

5.7.4.15.1 . Useslakerinflation

5.7.4.15.2~. Does not use learning

5.7.4,253CQfitf~ &f. 221.11 end its Subdements

mst asscc-5.7.416 ~ mis is =IY other=urriw
iatedwith the productionof the hardwareor softwareconfigurationitem.
It may includesuchfactorsas G&A and feeor profit.A valuebetweenO and
1 may be entered. If this is done,the Model will use thisvalue+ 1 as a
multiplierfor allotherrecurringcoststo accountforG&A,feeand burden.
If thelot fee is fixed,it shouldbe enteredunderothernonrecurringcosts
for the lot,nothere.

5.7.4.16.2 Usesaverageof laborand materialinflation

5.7.4.16.2~ Usesaverageof laborand materiallearning

5.7.4.16.3Qst ~ ~. 221.11and its subelements
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5.7.4.17 F@mcurring produc-
tioncostincludesallnonrecurringtistsass@ciate@witi the establishment
of a particularproductioncapabilityuniqueto thehardwareOr software
configurationitem. Thismay includethe costfor initialtoolingand test
equipment,industrialfacilities,productionengineering,systemengineer-
ing,and othernonrecurringproductioncosts. Normally,thesecostsare
associatedwith the system as a whole and cannoteasilybe allocatedto
s~ific units,assembliesandsubassemblieswithinthe system. Nonrecurr-
ingproductioncostsattributableto thematerielsystemas a whole or to
multiplewBS itemsshouldbe enteredundercpstelements211.12-211.20.

5.7.4.17.1 Usesaverageof labor~d materialinflation

5.7.4.18~ ($,~ This is the costfor initialtooling
and productionlinesetuprequiredto supportlow rateand fullscalepro-
ductionof the WBS component. It includescostof laborand materialto
fabricate,assembleand installtools(includingmodificationand reworkof
developmenttoolsfor productionpurposes),dies,templates,ptterns,form
blockmanufacturer,jigs,fixtures,master forms,inspectionequipment,
materialhandlingequipment,loadbars,workplafforms(includinginstall-
ation of utilitiesthereon),and test equipment (suchas checkersand
analyzers)to su~rt manufacturing.It alsoinclu~s initialand duplicate
setsof toolsnecessaryto reachfull rateproductionplusmcdificationof
Low pate InitialProduction(LRIP)toolingfor fullscaleproduction.This
elementalsoincludesmaintenanceof toolrecordq,establishmentof make-or-
buy andmanufacturingplanaon nonrecurringtoolsandequipnent,scheduling
and controlof toolorders,and programmingand preprationof softwarefor
numericallycontrolledequipment.It exclu~s“toolingassociatedwiththe
systemaa a wholecostedunder211.14.1. ‘Iboljngwhichis usedon multiple
wBS itemsmay be allccatedon a pr~rata @is to eachitemor may be costed
under211.14.1.

5.7.4.18.2 Uses averageof labor@ materialinflation

5.7.4.19 Productionbase supportis the
costof crmstruction,conversionor expmsion of facilitiesfor the produc-
tion,inventoryendmaintenancereguiredto establishtheproductionprogram
associatedwith theWBS item. This effortexcludestoolingcosts which
shouldbe enteredseparatelyand anyGovernmentfacilitiesor Government
ownedcontractoroprated facilities. Normally,productionbase support
coatsare associatedwith theproductioneffortas a wholeand are entered
under211.14.3.

t

5.7.4.19.1 Usesaverageof letorand materialinflation

5.7.4.19.2~: ~1.11 and its subelements
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5.7.4.20~a (sp~ This is the cost of directingand
controllingthe establishmentof theproductioncapabilityincludingtooling
and prcducti.on1ine set-upfor the wBS item. It excludesany systemlevel
costs reportedunder211.24.2.

5.7.4.20.2 . Uses labor inflation

5.7.4.20.2 ~. 211J1 anditssubelements

5.7.4.21QtktdML This is the sum of all other procurementfunded
coststo establishthe productioncapabilityfor the w6S item. This may
includeG&A and fee. If a value between O and 1 is entered,the Model
mmputes a valuefor thiselementas a ~rcentageof all othernonrecurring
rests. No inflationis appliedif a decimalvalueis enteredsinceinfla-
tionis accountedfor in thepreviouslyenterd elements.

5.7A.21.l

5.7.4.21.2

Uses averageof laborand materialinflation

~. 211.11anditssubelements

5.7.5~ The unitproductioncost inputsare
designedto computelot castsbasedon learningtheory,lotsizeand infla-
tionthroughuse of scheduleand productionrates. Thisworksheetis also
used to descritecostsfor Government furnished equipmentsfor R&U and
productionin lieuof the~ and productionworksheets.

5.7.5.1 R&D GFE quantity is a factosapplied
againsttheGFE unitcost (recordedin U7)to accountformaintenanceand
consumptionof GovernmentaquipnentduringtheF&D phase. It includesthe
costof equipmentwhichcannotbe returnedto theGovernmentin itsoriginal
form (e.g.,quipnent destroyedor modified).It s~cificallyexcludesthe
ox.tof equipmentthatis usedby thecontractorduringR&D,but returnedto
theGovernmentin itsoriginalcondition(e.g.,testequipment).The factor
may includea fractionalvalueto accountforGovernmentcoststo maintain
GFS duringthe R&iDphase.

5.7.5.1.1~. 112.21,122.21andtheirsutelementa

5.7.5.2.2~ ‘lheGFE flagin the classifi@tionrecordmustbe set to Y
for thesevaluesto prccesa.

5.7.5.2 NonrecurringproductionGFE
quantityis a factorappliedagainsttheunitcostofGFE (recordedinU7)
providedto the contractorthatis not integratedintothe prime mission
systembut is usedas prt of the productioneffort(e.g.,testequipent).
‘I’hisexcludesthecostof GFE thatwillbe returnedto theGovernmentat the
end of theproduction@aae. Alsoexclutedare GFE fundedty otherprogram
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offices.‘l’hisfactorshouldincludea fractionalvalueto accountfor the
coststo maintaintheGFE duringthe production@ase.

5.7.5.2.1~. 212.11anditssubelements

5.7.5.2.2Iic@ The GFE flagin the claasificationrecordmust be set to Y
for thisvalueto process.

5.7.5.3 This is the number of GFE
itemsprovidedto the contractoror to the receivingcommandsto te integ-
rated into the prime mission equipmentor system. GFE fundedby other
programofficesand not reimbursedby the programofficeare excludedfrom
thiscostto avoiddcublecountingbut shouldbe includedunderthe equip-
ment o~ratingquantity.

5.7.5.3.1~. 222J1and itssblaents

5.7.53.2~ The GFE flagin the classificationrecordmust be set to Y
for thisvalueto process.

5.7.ki.4~ date (YY MM).,This is the year and
month of the Production/GFEUnit Cost estimate. This date is used for
doqursentationpurpses onlyand doesnot affectcalculations.

5.7.5.5~

5.7.5.5.1 IftheGFE flag in the classificationrecordis
set to ‘Y”,thisis the unitcostof Gillfurnishedto theprogramincluding
the costto shiptheWBS itemto the contractor’sfacility.

5.7.5.5.2~. For CFE, the value,as definedherein,is not
usedby the Modelexceptfor reports.This is the currentestimateof the
averageunit cost (inbaseyear$)to prcducea fixednumter(seeblow) Of
primemission item(s).‘l’hisestimateis composedof costsspecifiedin the
prr=ductioncontractandnormallyincluas contractornonrecurringand recur-
ring costs (includinggeneraland administrative,and fee or profit)
associatedwith the productionof hardwareand softwareend items. It
normallywill not include Governmentcosts,GFE, training,data,~uliar
or commonsu~rt equipnent,o~rationalsiteactivation,or initialspares
and repairparts. ‘I’seestimate may ticludethecontractor’ssystem/project
managementand system test and evaluationif they are includedin the
contractaa costsof thebuyquantity. Oncethisestimateis made,it will
be the basefigureusedto determinetheaffectsof changesinproduction
quantitieson the system’scost.

5.7.5.5.3 .ForGFE,usesprocurementinflationfaCtOr.

5.7.5.5.4~ . Learningas not applyto GFE.
:..

5.7.5.5.5 321.21;321.22, 322.21,322.22,323.2,
(GFEitemsonly) 324.2, 330f 222.11and itssubekments

342

Downloaded from http://www.everyspec.com



I /.

MIIA!LBK-276-1(MC)

5.7.5.6~ This is the first lot
quantityof productionitems upon which the estimatescontainedon the
productionworksheetare based. This quantityis normally specified
contractuallyearlyin the R&D @ase and shouldnot changeoverthelifeof
theprogram.All unitproductioncrstestimatesforpurpxes of contractual
mst controlshouldte baaedonthis quantity.‘l’hecalculatedunitproduc-
tion cost will be a functionof this quantity,buy quantity(lotsize),
numberof units previouslybuilt,and learningratesforlaterandmaterial
(learningcurves). If theoreticalfirst unit costs are entered in the
productionarray,entera 1 here. If thisis a follo~on lotof a produc-
tioneffortnotbegunas partof thisprogram,then thisquantityshould
representthe sizeof the total productionrun at the timeaverageunit
costsare determined.Costsenteredin the productionarrayshouldbe the
averageunitcostsforthisnumberof units.

5.7.5.6.1~. 321.21,321.22,322.22, 323.2, 324.2,
330, 221.11and itssubelements

5.7.5.7~ curve sloDe - ~ Thisis therateat
whichrecurringproductioncostsdeclineforeachdoublingof production
quantities.E.g.,a valueof .9will resultin a 10 percentdecreasein the
unit cost of the last item producedor the averageprice for all items
producedfor each doublingof productionquantitydependingupon which
theoryis selected.The calculationis made aeperatelyfor eachlotand is
the basis for the lot cost. Two differentvaluesare provided,one for
laborand theotherfor material.The analystmay select“Eoeing”unitcost
theoryor cumulativeaveragetheory. Learningcurvesdo notapplyto the
followingrecurringcostcategoriesenteredon the Productionworksheet:
purchasedpartsand assemblies,subcontracteditemsandprogrammanagement.
The averageof materialand labor learningis appliedto packagingand
toolingif individualtoolingcostsarenot entered.

5.7.5.7.1~. For eitherthe cumulativeaverageor unitcost theory,
the slop2of thelearningcurveis calculatedby the samemethod.‘hevalue
of the learningcurveslope,or learningrate,is definedas the ratioof
costsat two pints, thesecondof whichis at a quantitytwicethatof the
first.

5.7.5.7.2 Thebasicformof thelearning
curveequationtakesthe form:

C-MB

Where ~ = I.DT@S@4 forcumulativeaveragetheory

~ = Costof theNthproductionitemfor unitcosttheory

A is thetheoreticalfirstunitcost

N is thetotal numterof itemsbuilt

B = learningfunction= lcqSloge/log2
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5.7.5.7.3 . The cumulativeaveragetheoryis
used when the productionhistoryor expectedproductionhistoryshows a
learningbehaviorwhich resultsin a constantdecreasein the averageunit
cost of all unitsproducedfor each doublingof total production. The
cumulativeaveragelearningcurveis describedby thefollowingformula:

CN = A*S

Where:

~ = ‘Ibtalcostfor thefirstN productionitens/N

N = Cumulativeproductionin units

A = theoreticalfirstunitcost

B = learningfunction= logS/1092

s = slopeof thelearningcurve

Cbstforthenth itemwheren~ is:

~ = A*[n(l+B) - (n--l)(l+B)]

Total costfor all itemsto date:

~ = WA%JB

. A*N(l+B)

5.7.5.7.4~. The averageunitcostfor theN productionitems
is notthecostof thenth itemproduced,theV2 itemor forany otheritem
in thelot,but is onlythearithmeticmeanof the totalcostto prcducethe
N items. Theonlyway to computethe unitmst forany item in a ~roduction
run of size N is to use the aboveformulafor the cost of the n item in
the run.

5.7.5.7.5~ . Unitcost learningtheoryshouldbe
selectedwhen theproductionhistoryor e~cted productionhistoryshowsa
learningbehaviorwhich resultsin a constantreductionin the costof the
last itemproducedfor each doublingof totalproduction. The unit cost
learningcurveis deacrited@ theformula:

CN = At@ where:

~ = Costfor theNthproductionitem

N = Totalnunberof itemeproduced

A = ‘lt@oreticdlfirstunitcost

B = learningfunction= logS/log2

S = S1OP3of tbelearningcurve

344

Downloaded from http://www.everyspec.com



MIL-HDBK-276-1(MC)

5.7.5.7.6W and ~ive av~ Both unit and. .
cumulativeaveragetheoryhave the same basicequations. However,the
resultsare vastlydifferent.The unitcostpredictionfor unittheoryis
thecostof thelastunitproduced.Tne unitcostpredictionforcumulative
averagetheoryis for thearithmeticmeanof allunitsproduced.

‘l’healgebraicmidpi.ntforcumulativetheoryis

k = n/2 fora productionhistoryovern items

The algebraicmidpointfor unittheoryis

k = [n(l+B)/[(n+.05)(l+B)- (1-.5)(l+B)]]-~B
fora productionrunof n itsme.

Giventwo productionhistorieswhichhave identicaltotalcostsand total
numtersprcduced,unit thaorywill yielda smallertheoreticalfirstunit
cost and a higherlastunitcostthanwill cumulativeaveragetheory. In
the pst, sane analystshavedemonstrateda tendencyto chooseunittheory
overcumulativeaveragetheorysinceit is easierto determinea lot cost
with unittheory. In actualpractice,themethcdchosenshouldbe basedon
thehistoryof the itembeingprcduced,not on easeof calculationsincethe
Model will producereliableresultswith eithertheorygiven the same
information.

5.7.5.7.7Cc?@ ~. 322.21,321.22,322.21,322.22,323.2,
324.2330,221.11and itssubelcments

5.7.5.7.8~. A value of 1 will resultin a “flat”learningcurve so
thatproductioncostswill be insensitiveto productionvolume. ~pical
valuesrangebetween.8and .95. If no entryis made forthisfactor,the
I.bdelwillassumea valueof 1 andno learningwilltakeplace.

5.7.5.8~. Thisvalueisthenumberof theproductionlotbeing
described.It is onlyusedfor documentationpurposesand has no influence
on calculations.

5.7.5.9 This is the numberof WRS itemspurchasedin
this lot. Buy quantity(orinventoryobjective)is the totalnumber of
items,@ mtegory,to te prccuradforthesystemduringitslifecycle. It
may includeoperationalquantitiesandquantitiesheld in prepsitionedwar
reservestocks(PWRS),maintenanceflcat(enditems,secondaryreprables)
and any othernonoperationalreserve.

5.7.5.9.1~. 321.21,321.22,322.21,322.22,323.2,
324.2,330,221.21and its subelements

5.7.5.10 Thisis thenumberof itemsbuilt
beforethislot. ‘l’hevalueis usedin the unitproductioncostcalculation
to compute the average unit cost for the lot by moving the lot cost
calculationdown the learningcurveby thisamount. E.g.,if the lot buy
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were 500 and the number previouslybuilt were 1000, the Model would
calculatethe lotcostsforthe 1001-1500thitems.

5.7.5.10.1 f~. 321.21,321.22,322.21,322.22,323.2,
324.2,330,221J1 and its subelements

5.7.5.11 Rat. (#/m&. This istheaveragenumterof WBS items
producedeachmonth for thislot. This value is used to spreadthe lot
productioncostsovertime. It has no affecton costsexceptthroughthe
actionof inflation.‘IIrisfactoris indepm5entoptimalproductionrates.

5.7.5.11.1 ~. 321.21, 321.22, 322.21, 322.22,
323.2, 324.2, 330, 221.11and its
subekments

5.7.5.122Xace [S.%L This isthe amountof riskin thecurrentrecurring
productionestimatewhichthe developingcontractor’smanagementis unwil-
lingto bear.It is usedto increasethe sizeof thecalculatedunitproduc-
tioncostfor the WBS itemby the spscifieddollaramountor ~rcentageif
the number enteredis between one and zero.This is not a management
reserve.The Modeldoesnot reportit separatelyas it doesTRACEforR&D.
It is usedto accountforthe‘unkncwnunknowns”associatedwith theproduc-
tionestimateand shouldbe reducedin size(ifusedat all)aa thedevelop
ment effortnearsan end and designand producibilityuncertaintiesare
resolved.

5.7.5.12.1 ~ PIeme~. 321.21,321.22,322.21, 322.22,
323.2,324.2,330, 221.11and its
sukelements

5.7.5.13~ . This is the
annualper unit cost for the warrantyofferedby the manufacturer.The
finalcost is a functionof thenumber of items in the lot,thiscostand
the lengthof the warrantyperiod in years. This cost is added to the
calculatedunitproductioncostfor the item.

5.7.5.13.1 . Usesaverageof laborand materialinflation

5.7.5.13.2~ Learningtheorydoes not apply.

5.7.5.13.3 ~. 221.11anditssubelements,321,322
and323andtheirsubelements

5.7.5.14~ This is the
number of yearsrepairto the WBS item is coveredby a warranty. During
thisperiod,no chargesare made for repir materialor transportation.A
valueshouldonlybe enteredfor itemscoveredby the warranty. Decimal
values(e.g.,2.5yearsfor 30 months)are permitted.

5.7.5.14.1 ~. 221.11anditssubelements,321,322
and323and theirsubelements
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I 5.7.5.15~ ($.%L Engineeringchangesrefersto efforts
to redesignand testchangesto the WBS mmponent whileit is stillin the
manufacturingprocess(priorto acceptarrceby the Service).It a@ies only
to officiallysanctionedchangesmadeto productionitemsanddoesnotapply
to items alreadyfielded. This cost does not become part of the unit
productioncost and is reportedseparatelyunder cost element 221.16
~gineeringChanges.‘Ibismay te a dollaramountor it may be a ~rcentage
factor. If a number betweenzero and one is enteredby the analyst,the
factorwill te multipliedby the averageunitproductioncost (calculated)
forthe lotto givethelotallowanceforengineeringchanges.If an amount
greaterthanone is entered,thatamountwillbe usedas the totalcostfor
engineeringchangesforthe lot,not gor eachitem.

5.7.5.15.1 ~. 221.16

5.7.6 ~ . The equipmentvariablesdescribephysical
characteristicsand selectedmaterialcostsassociatedwith each wE-Sitem.
Thesefactorsare usedto calculatecoststo operateandmaintainthepxt-
productionsystem while in hands of the ultimateuser. The variables
address cost drivers for operational material consumption,energy
consumption,repairmaterialcosts,reliabilityand maintainability.

5.7.6.1~. The variableson thisworksheetformthebasisforlife
cycle cost trade studies. The payoff for designwhich is sensitiveto
operatingcosts is obtainedby findingengineeringsolutionswhichreduce
crew size,materialconsumptionand repir timesand increasereliability.
The Modelhas bem designedto provideboththe Governmentand the design
engineera realisticmeasureof ownershipaxts sensitiveto variablesunder
the controlof desigrr,reliability,logisticsandproductionemqineers.

5.7.6.1.1 . It is essentialthatthosefactorswhich impact
upon ownershipcostsbe carefullythoughtout and be as as accurateas
possible. Underestimatesmay result in budget shortfallswhich could
adverselyaffectoperationalavailability.Underestimatescouldalso lead
to lossof confidencein the acquisitionprogram’scredibilityin other
areas such as operationaleffectivenessand productioncost estimates
therebyjeopardizingtheprogram. Overestimatesmay also jeopardizethe
programor causethebuyquantityto be reducedunnecessarily.

5.7.6.1.2~. Costsenteredon the equipmentworksheetmust be
enteredin thebaseyearassignedto theWBS itemon theWBS classification
sheet. ‘Iheaeare normalizedto the systembaseyearty theModel.

5.7.6.1.3~. All percentagesmust be enteredas decimalvalues
e.g.,enter 10 percentas .10. The Model does not check to verify if a
percentageentryhas a valuegreaterthanone to giveanalyststheoptionto
haveratesgreaterthan100 percent.

5.7.6J.4 ~ Thesesectionsrefertheanalystto the
operatingand supportreportelementaffectedby the equipmentvariable.
The O&S r~rt elementsare containedin 5.5and documenthow theequipment
variableis usedto computethe reportcostelement.
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5.7.6.2 (#). This ‘isthe number of WBS items to be
operated. It includesthose WBS items assignedto active and reserve
forces,schools (unlessthe cost for schooloperationsare includedin
recurringtrainingcosts)andsupportingagencies.ThisnumberexcludesWBS
itemsplacedin maintenancefloatandwar reserves.If theWE!Scomponentis
a subassemblywhichCCCUKSmore thanonce in the equipment,the oprating
quantityshouldbe enteredas an appropriatemultipleof the equipment
opxatingquantity.

5.7.6.2.1 311,312,313,321,322,323
and theirsubelements

5.7.6.3~. This is the averagenumber of
peacetimetraininghours,miles,kilometers,rounds,cyclesor othermeasure
of lifethattheWBS item is expectedto operateon an annualbasis. This
value is used to calculate maintenancedemand,energyconsumptionand
demandforsharedoperators.Differentunitsof measuremay be appropriate
fordifferenttypesof WBS items (e.g.,tankgun in rounds,tankenginein
hours and tank suspensionin miles or kilometers).

Demand forshared operatorsis calculatedbasedon thenumber of shared
operators/equipment(B). Sincesharedoperatorsare costedon a per hour
of work basis,theannualuse unit of measuremust be hours/yearif E3 is
greaterthanO.

This valuemay also be differentfor differentWBS itemsdependingupon
their relativeuse within the system. If the operationaluse varies
between using units, the user maY enter the WBS item underdifferent
equipment group numbers. WBS items assigned to forces with major
differences(t10%)in operationalprofilesshouldbe enteredseparately
usingthe Modeltscopyfunction.

5.7.6.3.1~ 311,312,313,321,322,323
and theirsubelemnts

5.7.6.4Number of “ ‘Ibisis thenumberof
operators(enteredin the Table of Organizationas OPRS) who are only
charged to the materiel system when the WBS item is operating. The
assumptionis made that theyshouldnot te chargedto the materielsystem
beingcosted when the WF.Sitemis notoperating.Thisfactoronlyapplies
to WBS items manned by sharableoperators. It does not applyto items
mannedby dedicated (OPRO)op?ratorsor to WBS itemswhichare not manned
(e.g.,subassemblies).The valuemay be fractional(e.g.,3.5)

5.7.6.4.1 ~ 311.1

5.7.6.5~ This is the packagedshipping
weight,inponds, of theWBS item.Thisvalueis usedto calculatethe cost
to ship end itemsbetweenmaintenancefacilitiesfor repairand overhaul.
If the unit does not requirepackaging,enter the unpackagedweight in
pounds.For WBS items which are subassemblies(LRU’S),set thisvalueto
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zero if the LRU is removedand replacedat the organization(seeLRU
shippingweightbelow).

5.7.6.5.1~. 321.4,322.4,323.3,324.3

5.7.6.6 .,. This is the averagepackagedweight
in poundsof those subassembliesof the WBS item which are shipped,at
Governmentexp?nse,to thevariousmaintenancelocationsandrxmaumedin the
processof repairingtheWBS item. Entera valueonlyifstissembliesare
not includedin theWBS fileand at leastone fieldre~ir rateis greater
than O. If a ratio(O<x<l)is enteredfor thisfactorand the equipment
weightis greater thanO, the ModelwillcalculatetheLRUweightbaaedon
the ratioenteredand thew&9 item’sshippingweightenteredabove.

5.7.6s6.1 ~. 321.4,322.4,323.3

5.7.6.7
This is the average cost of nonreparableassemblies and parts (e.g.,.
gasketsand safetywires)whichare consumedeverytime the W13Sitemfails
andLRU’Sare removedand repaired. Itexcludesthe costsof re~ir parts
and subassembliesconsumedin the repairof theWBS item’sfailedLRU’S.

5.7.6.7.1~. 321.2.2,322.2.2

5.7.6.8 ) ($.%-
This is the averagecostof reprableassembliescontainedin the WBS item
whichcanbe replacedat theorganization,intermediateor depotlevels.If
the WBS itemhaa a calculatedunitprcdrctioncost,thatcostwill be used
if a zeroisenteredhere. If a valuebetweenO and1 isentered,and the
WBS itemhas a calculatedunitproductioncost,the Model will use this
valueto calculatethevalueof theaveragereparableLRUas a percentage
of the unitproductionCOSL If the reprableassembliesare alsoantered
in the WBS file,set the repairratesforthisWBS itemto zeroto prevent
doublecounting.

5.7.6.8.1~. 321.2,322.2,323.7.

5.7.6.9~ This factoris appliedto the
costof an averagereparableassembly(enteredatmveor calculated)to yield
an estimateof theaveragecostof repairpartsandmaterialconsumedfor
eachfailureof the WBS itemwhichis repairdvicediscarded.l%iafactor
is a functionof the authorizedlevelof repair,the complexityof the LRU
being repairedand the cost of the componentswhich can be removedand
replaced.Repairmaterialis not furtherrepired or salvaged.

5.7.6.9.1~. 321.2.2/322.2.2,323.2

5.7.6.10~ . . This is the average
packaged weightof rewir partsandmaterialship@ at Governmentexpense
from depotsto fieldsupply/maintenanceactivitiesand consumedin the
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process of repairing LRU’s.“This does not apply to LRU’swhich are
“distirdedratherthanrepaired. Thisvaluehasno affectifno repairsare
madebelowthedegot.

5.7.6.lIJ.1~. 321.4,322.41323.3

5.7.6.11 This is the
average amount of operationalmaterial (POL (lessfuel),ammunition,
missiles,andothermaterialsuchas paper,truckbatteries,tanktracks,
tires)consumed per year by the end item during unit and individual
training.Thisis a quantity,not a cost.Csremust be takento ensurethat
unitsof measure (e.g.,gallons,boxes,etc.)are the same as thoseused
forthecostof consumablematerialsandmaterialweight.

5.7.6.11.1~. 312 and its stilements

5.7.6.12 This code is used by the
Fidel to allocateoperationalmaterialconsumptioncostsfortheoperating
andsupportreports.The followingcodesa@y:

Cde TypeILaterial

o Wo materialconsumption
1 Oil,lubricants(lessfuel)
2 AnmunitiodMissiles
3 All othermaterialconauredoperatingtheWES item

5.7.6J2.3~ 312 and its swlements

5.7.6.13C9st.of ~ ($/uslitLThisistheaveragecost
of a unit of materialconsumedby the WBS item. The }nitof material
costedmust be consistentwith the wits usedin the materialconsumption
rate.

5.7.6.13.1 ~. 312and itsSmlements

5.7.6.14.~t of ~ This is the
:<’;averaaeshiDDinaweiahtof a unitof material(s)consumedby an end item

during-oper~~io~ ~; unitof materialshipped“mustte consistentwiththe
.~its~paedforconsumption.

5.7.6.14.1~. 312.4
,!

5.7.6.15 Thisis theaverage
!,numberofunits of power consumedby theWBS item over theperiodof one
,7 operatingcycleas definedabove.Unitsof measureincludegallons/hour,

lbs/hour,gallons/mile,kilowatts~.hr,watts/pour,.fractionalbatterY
.~~:iif@r. ~IFor.~wer. sourcebatteries,thisvalueshould~ 1 dividedby the
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numberof owratinrimcles betweenbattervreplacements.‘I?risfactoris not

I normallyu;ed for-vehiclebattelieswhich ~re costedunderoperational
materialconsumption.

5.7.6.15J ~. 313 and its subdements

5.7.6J6 (0-3L Thiscde is usedby the Modelto identify
the energysourcefortheo~ratingandsupportreports.Cedesare:

Coue Typeof Pcwer Cede ~ of Pcwer

o No PowerConsumption
2

Fuel
ElectricPwer : Eatteries

5.7.6J6J ~. 313 and its subelements

5.7.6.17~wer ~ This is the fullyburdenedcost to
procure,storeand distributefuel,batteriesor generatorpower to using
units. In the caseof generators,the valuemay be determinedby dividing
the fullyburdenedpsr hourcostof opratingthegeneratorby thekilowatts
it produces. This includes the cost of fuel and organizational,
intermediateand depotmaintenancebut excludesdepotoverhaul.For fuel,
thiswouldnormally ap@y to packagalfuelconsumedin training(i.e.,in
55 gallondrums)endnot tulkfuelsexceptwhenbulkfuelisdistributedby
forceunitssuchas Navy tankersor bulkfuelcompaniesratherthanbase
units. FOKbatteries,this wouldbe thecostof militarizedbatte~iesvice
commercial.batteriesif bothwereoptions.

5.7.6.17J~ 313 and its subelements

5.7.6.18 This is the cost of a unit of
fuel,electricityor batteriesprovidedby commercialor besesourcesto the
usinguni~ Thisnormallydoesnot applyto batteries.

5.7.6J8J ~ 313 and its subelements

5.7.6.19 This is the weight in poundsof a unit of
fuel or batteriesto be usedby an end item. If a suiteof end itemsis to
be poweredby a common batterypack,includethe pack as a separateWBS
item. Thisfactordoesnotapplyto electric(code2)power. Thisfactor
is usedto determinethecostto delivera unitof fuelor batteriesto the
usingactivityfroma basestoragesite.

5.7.6.19J~. 313.4

5.7.6.20~ower ~ This is the percentageof total
operatingtime thata particularunit/equipmentwill be poweredby field
pwer. This figuremay be weightedto reflectdifferencesin theoperating
useof active and reserveunits,supportingagencies,and schoolsif the
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analystchcosesnot to entertheseequipmentsusingseparateequipmentgroup
codes.

5.7,6.20.1~. 313 and its sblements

5.7.6.21 Thisis thepercentageof total
operatingtime thata particularWBS itemwill be poweredby commercially
suppliedpower. Thisfactormay be weightedto reflectany differencesin
the operationaluse of activeand reserveunits,schoolsand othersupport-
ingagenciesif theanalystchoosesnot to errtertheseitemsusingseprate
equipmentgroupcedes.

5.7.6.2U fmb?law.tsa&ded. 313 and its subelements

5.7.6.22~ rate(%L This is the percentageof totaloperating
time thatthe WES fcemwillbe makingdemandson theop2ratinglifeof the
batteries.

5.7.6.22.1 ~. 313.3

5.7.6.23~ This is the
mean qeratingcyclesbetweenequipmentfailuresduringwhichtheWBS item
oprates as specified.Thismay be in hours,rounds,miles,eventsor other
measure of life units. This must use the same units of measure as El,
hnual use. It is normallydeterminedby takingthe totaloperatingcycles
of a numberof itemsdividedby totalnumberof itemfailuresduringthat
period. This is the major costdriveroverwhich the engineersexercise
designcontrol.

5.7.6.23.1 ~. 321, 322, 323
and each of theirsubelements

5.7.6.24~ Thisis theannuallossof theend item due
to trainingaccidentsor other accidentaldestruction. This factor is
appliedto the totaloperatingquantityto determinereplacementrequire-
ments.It doesnot applyto lossesassociatedwiththe sup@y system

5.7.6.24J~. None. This producesa separaterePort
forplanningreplacementquantities.

5.7.6.25llesn~ime to re~ bv leY@ of rp~ This is
correctivemaintenancetime,in manhoursnot clockhours,at eachmainten-
ance level. This number is normally differentfor each WBS item. It
includesfaultisolation,fault correction(re~ir/replace),and checkout.
Essentially,this means all maintenance~iona r~ired of a repaireror
teamof repairersfromthetimea failed itemis assignedforre~ir to the
time when the itemhas beenrestored.Itexcludesthe followingactivities
whichare includedin rewir overhead(M32-M38):traveltime, fillingout
reports,preparation (gatheringequipment,manuals,and faileditems),
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cleanup time,obtainingreplacement~rts and qualitycontrolby personnel
otherthanthe techniciandoingthe actualrepair.

5.7.6.25.1~ . 321.1,322.1,323.1

5.7.6.26 Thisis thetime
in manhours,not wall clock hours,requiredfor actions,scheduledand
unscheduled,by organizationalmaintenancepersonnel (OLMD or OLMS)
(excludingoperatoractions)to serviceand inspect,detectand prevent
incipientfailures.The numberof hoursmay varywith differentWBS items.

5.7.6.26J ~. 321.1

5.7.6.27~. Tnis is the numberof manhours/yearthat intermed-
iateanddepotmaintenancepersomelmusts~d to calibratetheWBS compon-
ent. CktlyLSU andGSU personnelcan be assignedfor calibrationtasks. For
calibrationat thedepotlevel,an entrymust be made for the depotlabor
rate (M9).

5.7.6.27.1 ~. 322J

5.7.7~ The variableson thiswo:ksheetare used to
descrihe the maintenanceconceptin detail. The Model can be used to
conductlevelof repairtradestudiessincethe calculationsare basedon
maintenanceflow from the operatingunitto the depot. Thisworksheetis
intendedfor use by logisticsand maintainabilityengineers.‘Ilredesign
engineer’smain inputto thisdatais in the estimatefor the manhoursfor
depotoverhaulandthenumberof operatingyears&tween overhauls.

5.7.7.1~. Each WSS recordcontainsits own maintenanceconcept
whichmay be uniqueor commonto otherrecords.Most systemswill reguire
no more thanthreeor fourrepairstrategiesin the basicmaintenancecon-
cept. The abilityto definevariationson the basycmaintenanceconcept
makesit possibleto conductlevelof repairanalysesto determinethemost
cost-effactivemix of maintenanceconceptsfor each configurationitem in
thematerielsystemas a functionof operationalunitrequirements,support-
ing unitcapabilitiesat each levelof repairand Servicepolicy. This
ca@ilitY becomeseePacisllyimportantfordevelopingflexiblemaintenance
conceptsformaterielsystemswhichwillbe employedby differentt~ units
(eitherwithin a Serviceor by severalServices)which have different
organicmaintenancecapabilitiesand differentsupportunite. To simplify
data entry, tbe Model can be directedto copy any previouslydefined
maintenzinceconcept.

5.7.7.1.3~. ~ter all percentagesas decimals,e.g.,25 percent
is atered as .25. The Modeldoesnot checkor rejectentriesgreaterthan
1.0 as invalidto give the analyst the flexibilityto use percentages
greaterthan100 percentfor specie.1cases(e.g.,daratingan estimate).
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5.7.7.1.2~. The baseyear for depotlaborand materialratesis
the”baseyearenteredon Figure233.

5.7.7.1.3~. Theseparagraphsreferthe analystto the
operatingand supportcostelementaffectedby the maintenancevariable.
These cost elementsare definedin 5.5and show how the Model usesthese
varjeblesto arriveat themaintenancecostsforthematerialsystem.

5.7.7.1.4 “~ SQnC@fi. Threeactivitiesare generallyinvolvedin
mcdelinga maintenanceconcept:distributionof labor,consumptionof re~ir
partsanddiscardof reparableassemblies.Laterdes not necessarilyresult
in consumptionof materiale.g.,when remove and replacementof failed
assembliesis the onlyfunctionperformed.The Model usesthreeratesat
eachlevelof re~ir to describea maintenanceconcept: maintenancerate,
re~ir rateand discardrate. Understandinghow theseratsswork together
to describea maintenanceconceptis criticalto developingcorrectvalues
for’the Model. The followingparagraphsdescribethe rateausedby the
Modelandhow theyinterrelate(seealso 5.5.27):

MaintenanceRate. The maintenancerate is the percentageof
failu~~srequiringmaintenancelabor(MITRdescribeshow muchlabor)at each
level of repair. No maintenancelabor COSLS for shared maintenance
~rsonnelare calculatedunlesstroththemaintenancerateand the MTIY+for
the levelof re~ir aregreaterthanzeroandtheaccumulateddemandexceda
theworkcapacityof thededicatedmaintenance~rsonnelat thatsite.

The maintenancerateat any levelof repairmust be lessthanor equalto
oneminus thesum of the completionrates(seec.below)for all previous
levelsor“theModelwilldoublecountlabor. For example,the maintenance
rate at the organizationmight be one hundredpercent if all failures
resultedin labor (eitherremove and replaceor repair)at that level.
However,if some of the failuresbypassthe organizationalmaintenance
activityand are sentdirectlyto intermediateor depotmaintenancesites,
the maintenanceratefor the organizationmust be decreasedaccordinglyto
reducelaborcharges.

Sy the same reasoning,themaintenancerateat bypassedintermediaterepair
activitesmust be decreasedto a valuelessthanone minus the sum of the
completionratesat al1 lowerlevelmaintenanceactivitiesto accountfor
faileditemswhich bypassthem. This.wouldhappenwhen themaintenance
policydictatesthatcertainfailedrsparablesbe forwardedfor repsirto a
stillhigher levelmaintenanceactivity(e.g.,GSU or depot). In other
words,the Modeldoesnotdemandthateverymaintenanceactivityworkon
everyfailure.

b.,,RepairRate. The repairrateis thepercentageof maintenance
actions(definedby theproductof themaintenancerateand the number of
failuresin the year)at eachlevelof repairwhich resultina completed
repairat thatlevel. The repairratemay varyfrom O to 1.0at eachlevel
of repairand isnot dependenton repairs’at otherlevels. Theproductof
the totalnumter of failuresand the maintenanceand repairratesfor each
levelof repairdefinesthenumberof maintenanceactionscompletedat that
levelof repair.
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At levelsbelow depot,the repairrate includesboth repairand discard
actions. At the depot level,the repairrate includesonly the repsir
actionswhichresultin the itembeingreturnedto stock. Tne discardrate
at the depotis 1 minus the repairrate. Thereare no chargesfor repair
materialor discardsat levelswhichdo not havea repir rate.

c. CompletionSate. Completionratesare intermediatecalculations
doneby theModelandarenot inputs.Thecompletionrateis thepercentage
of all failuresfor whichmaintenanceis completedat any levelof repair.
The completionrateis theproductof themaintenanceand repairratesat
everylevelof repairbelowdepot.At thedepot,the completionrateis the,
the maintenance.

d. DiscardRate. The disgard(orwashout)rateis thePercentage,at
eachlevelof repir, of completedmaintenanceactionswhichresultin the
discardof the reparableLRU ratherthenits repir. The discardratemay
varyfrom O to 1.0foranygivenlevelof repair. The numberof discarded
itemsat any levelis theprcductof thenumberof failures,thecalculated
completionrateand the discardrate. The numberof completedmaintenance
actionswhich resultin the consumptionof repairmaterialratherthan
replacementof the failed component is the product of the number of
failures,the completionrateand one minusthe discardrate. The discard
ratemust be specifiedfor levelsbelowdepot. At depot,the discardrate
is definedto be 1 minus the repairrate. I.e.,at the depot,items not
repairedare assumedto be discardedas beyondeconomicrepsir.

e. The followingexampleshowshow theseratesareapplied:

(1) Given 200 failures/yearfor a WBS item based on MT13F,
operatingquantitiesand operationaluse (i.e.,failures= operating
quantity(El)● opratingcycles/year(E2)/M’I’J3F(E22)). Given three levels
of maintenance:organizational,intermediate,and dept. The rat= usedin
thisexampleare as follows:

Fates used

Maintenance Repair Discard Completion

Organizational 1.0 .2 .1 .2

Intermediate .75 .5 .05 .375

Dept .425 .95 .05 .425 .,

(2)At theorganizationallevel,themaintenancerate is 1.0,the
repairrateis .2and thediscardrateis .1. All failuresresultin labor
demandat the organizationalmaintenancesite. 20 percentof the failures
worked on result in a completedrepairat this site. 10 percentof the
completedrepairsareby discardof the faileditem ratherthanby use of .
repairparts. The remainingfailures(80percent)are forwarded.to either
the urtermediateor de~rt re~ir facility.
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The laborrequiredformaintace actionsat theorganizationalmaintenance
facilitynot resultinginfinalre~ir wouldnormallybe remove,replaceand
testlaborrequiredto restoreend itemandthenforwardingfailedLWs to a
higherlevelof repair.

The model computes theseactionsas follows. Thereare 200 x 1.0= 200
failuresrequirelaborby organizationalmaintenancepersonnel.200 x 1.0x
.2= 40 repairsare completed(repairedor discarded).The completion
rateis 1.0x 0.2= .2. The numberof itemsdiscardedas not reparableis
200 x 1.0x .2x 0.1= 4 items. The number of repairscompletedby useof
repairmaterialis 200 x 1.0x .2x (1- .1)= 36 items.

(3) At the intermediatelevel,the maintenancerate is .75,the
repairrateis .5and thediscardrateis .05. The intermediatemaintenance
ratecannotexceed80 percent: 1 - .2= .8(oneminusthecompletionrate
at theorganizatiomllevel).The intermediatemaintenanceratemay be less
than .8 if any of the failuresare sentdirectlyto the depotand do not
requireintermediatelevellaborwhichis thecasein thisexample.

Thismeansthat 200 x .75= 150 itemsrequireintermediatelevellaborand
the other200 x (.8-.75)= 10 are sentdirectlyto depotwithoutgenerating
demandfor intermediatepersonnel.200 x .75x .5= 75 maintenanceactions
are completedat the intermediatelevel. The remaining150 - 75 = 75
require further action by the depot to complete the repair. The
intermediatecompletionrateis .75 x .5= .375. The numberof maintenance
actionscompletedby discardis 200 x .75x .5x .05(thediscardrate)= 4.
The number of maintenanceactions completedby consumptionof repair
materialis 200 x .75x .5x (1 -.05)s 71. The actualnumbersare 3.75and
71.25whichare thenumbersthe Modelwoulduse. The roundingshownis for
claritypurpxes only.

(4) At the depotlevel,the maintenancerateis .425,the repairrate
is .95and,by definition,the discardrate is .05= 1.0- .95. The depot
maintenancerate must be equal to 1 minus the sums of the lower level
completionrates (.425= 1 -(.2+ .375))to account for all incomplete
maintenanceactions. 200 x .425= 85 itemsare sentto thedepot (10from
theorganizationalleveland75 from the intermediatelevel).Becausethere
is no higherlevelto referthe item,thedepotdiscardratemustbe 1 minus
the repairrate or .05.

The depot completionrate is .425x (.95+..05)= .425,the same as the
maintenancerate. Thenumberof itemsrepairedat the depotlevelis .95
times85 = 81 items. The remaining4 arediscarded.

As withtheintermediatecalculations,the roundingto integervaluesis for
claritypurposesonly. The Modelwoulduse 3.25discardsand 80.75repairs.
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(5) ‘he distributionof the maintenanceactionsfor the 200 failures
in thisexamplearesummarisedaa follows:

Maintenance Actions

Number Nmber CuspletedUsing
m;+ CcmP&ed Rqair Parts Replacement

Organisation 36 4

Intermediate 150 75 71 4

D+9t 85 85 81 4

(6) The sum of the completionratesat all levelsmust be equalto 1
and the number of completedactiona at all levelsmust be equalto the
number of failures. The completionrate at levels below depot is the
maintenancerate times the repair rate while at the depot level, the
~pletion rateis equalto themaintenancerate.

(7) The Modelcomputesthenumberof failuresand completionrates.
The userunfamiliarwith the derivationof maintenance,r~ir and discard
ratesmsy wish to use the maintenanceworksheetcontainedon page 3 of
Figure239 in developingmaintenance,repairand discardratesfor useon
pages1 and 2 of the Figure. The followingsectionsdiscusseach of the
maintenancedata inputscontainedon pages1 and 2 of Figure239.

5.7.7.2 This is the percentage
of the lot mst requiredto estimatetheannualcostformaterialand laker
for officialmodificationwork ordersto retrofit,wnvert, remanufacture,
or make engineeringchangeto fieldedWBS itemsto enableperformanceof
missionessentia3tasks(notfor creationof a new capability)with improved
reliabilityor reducedmaintenancecosts. ‘hisfactorinclu~s bothlabor
andmaterialcostsforbothfieldand depotmodifications.

5.7.7.2.1~ 33o

5.7.7.3 Thisistheaveragetime,
in manhours,requiredto modify the WSS item at the depot. It includes
preparationtime (gatheringof materials,tools, manuals),the actual
installationand testtime,and time spentin clericaldutiesspcifically
applicableto the modification,Thisfactoris usedwithbuyquantitiesand
the depotmodificationrateto rktermine the modificationcontributionto
depotlaborcosts,

5.7.7.3.1~ 323.1

5.7.7.4 v Tbieis theaveragetime,
inmanhours,requiredby fieldmaintenancepersonnelto modifythew135item.
It includespreparationtime (gatheringof materials,tools,manUalS),
installationand testtime,and time sp?ntin clericaldutiesspecifically
applicableto the modification.Distributionof modificationlaborbetween
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levelsof repairis baaedon theWBS item’scompletionrateat eachlevelof
repair..

,.

5.7.7.4.1~ 321.1,322.1

5.7.7.5~ This is the percentageof
the calculatedunitproductioncost used to estimatethe averagematerial
costforfieldmodificationsto the WBS item. The Modelcomputesannual
modificationmaterialcosts as the productof the calculatedUPC, this
factorand thesum of theanmal depotandfieldmodificationrates.

5.7.7.5.1~ 330

5.7.7.6 atP This is thepercentageof
tie lotbuyquantity whichare mcdifiedeachyearat thedegmt.Depotlabor
costs(modifications)= lot buy quantity(U12or U4) * mean timeto modify-
depx (M2)* modificationrate-de@(M5) * depotlaborrate(M9). $ee 5.5.64.

5.7.7.6.1~ 323.1,330

5.7.7.7 This is thepercentageof
the lot buy quantitywhich is modified each year by fieldmaintenance
personnel.Modificationlaborisdistributedamongstthe variousrepair
activitiesbased on the calculatedmaintenancecompletionrates (see
5.7.7.1.4)for each level of repair. E.g.,if 25 percentof,all failures
are restoredat one levelof repair,25 ~rcent of themodificationswillbe
made by thatlevel. Fieldlaborcosts (modifications)= lotbuy quantity
(U12)X mean time to mcdify- field(M3)X annualmodificationrate- field
(M6)X completionrate (calculated)X fieldlahr rate (calculated).‘i%ere
is no charge for modificationlabor if the work is done by dedicated
personnelwho havethework capacityto do the modification.See 5.8for a
discussionof dedicatedand sharedlabor. The fieldmodificationrateis
added to the depot modificationrate to derivetotal annual costs for
modificationmaterial.Seealso5.5.64.

5.7.7.7.1~ 321.11322.1r33o

5.7.7.8 ~. This is the averagetime, in years,
betweenscheduledoverhaulsof NBS itemsat the dept.lwel of maintenance.
Nonintegervaluesmay be used,e.g.,2.5years.

5.7.7.8.3~ 324.~v324.2,324.3

5.7.7.9 The averagetotaltime required
to overhaultheWAS itemat,thed+ot. It.includespreparationtime (gather-
ingof materials,tools,manuals),theactualwork time,and timespentin
clericaldutiesspecificallyapplicableto the overhaul.

.

5.7.7.9.1~ 324J,324.2

5.7.7J0~ The fullyburdenedhourlycost of depot
maintenancepersonnelwho ~rf orm LRU/mcdulerepeir and scheduledoverhaul.
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The factor includesdirect labor, productionexpense and general and
administrativeexpenses.Tnisexcludesmaterialexpenseswhicharecontained
in the de~t materialrate. Thisfactordependsup.n the ~ of materiel
systembeingsu~rted and thede~t providingthe support.

5.7.7JOJ~ 323.1,324.1

5.7.7.11 rate is/~ . This is the averagecost of repair
materialsusedduringone hourof repir at the depotmaintenancefacility.
It is a functionof the typematerielsystembeingsuppxtedand thedepot
doingthelabor. Thisis a standardrateavailablefrom eachservice.

5.7.7.11.1 ~ 323.2,324.2

5.7.7.12~ This is the percentageof failed reparable
assembliessentto maintenancefacilitiesfor repair(basedon the product
of the maintenancerateand the repairrate)which are discardedbecause
theyare not economicallyreparable.‘l%@appliesto all classesof main-
tenance(ORG,INT,DSU,GSU,DSUCT,GSUCT) below depot. Thediscardrate
at depotis oneminusthedepotrepairrate.

5.7.7.12J ~ 321.22, 322.22

5.7.7.13 This is the percentageof failures
addressedby owrators. Cnlyoperatormanhoursare increasedby use of this

~
factor.No materialcostsare generatedby operatorrepair. If a valueis
enteredfor opxator maintenance,it shouldbe in additionto maintenance
requiredby all othermaintenanceactivities,sin@ the assumptionis made
that operatorswill not have the authorityto discardor repairfailed
assemblies,but will refertheenditemor failsdassemblyforregeiraction
or screeningpriorto discard.

5.7.7.14~ Thisis the percentageof failures
by levelof repairaddressedby fieldmaintenancepersonnel. It is the
basisfor maintenancemanhourand repairmaterialand discardconsumption.
Consumptionof nonreparableLRU’S,reparableLRU’Sby discardand repair
partsfor reprableLRO’Sby fieldmaintenancepersonnelis governedby the
productof the repairrateand the fieldmaintaancerate. Thisproductis
alsoreferredto aa the completionrate.

5.7.7.14.1 ~ 321.1,321..2,322J,322.2

5.7.7.15 ~. This is the estimatedpercentageof
failureswhichare shippedto the depotfor repair.M@ laborCostaare
basedon the numberof failuresshippedto the depotaa determinedby this
factor,and thenumberof manhoursworked(M’ITR+ overhead).Materialcosts
for depotrepairsare basedon manhoursworked,the depotmaterialrate
(M1O),the depot repairrateand the cost for discardedreparableLRU’S.
See 5.5.43.

5.7.7.15.1 ~ 323.3
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5.7.7..16~ This percentageis appliedto the numberof
failed assemblies/LRUrsreceivedby field maintenanceactivities (as
determinedby prcductof the maintenanceratefor the maintenanceactivity
and the numberof failures)to determinethenumberwhichwillbe repaired
or discarded.Itemsnot repairedor discarded by the receiving activity
(i.e.,one minusthe repairratetimesthenumberof failuresreceived)are
assumedto be sentto a higherechelonfor repair.

Repairmaterialcostsare calculatedfor each item repairedbasedon the
repair material rate (E7)and one minus the discard rate. Costs for
replacementsdue to discardare basedon the prcductof thediscardrateand
the number of repairactionsat each level,calculatedas statedabove.
Discard of reparable assemblies/LRU’sby organizationalmaintenance
~rsonnel is allowedht thiswouldbe rare.

5.7.7J6J ~ 321.2, 321.3322.2,322.3

5.7.7.1-1 rate- This is the percentage of failed
assemblies/LRU’Ssentto the depotfor repairwhich are returnedto the
user. ‘Ibisfactor determinesdepotlaborandmaterialchargesfor repaired
items. ‘llrereare no le.torchargesgeneratedfor itemsshippedto thede~t
for repairbut discarded.

5.7.7.172~ 323.1,323.2

5.7.7.18~ Repairoverheadis the average
time, in additionto actual repairactions,spent by fieldmaintenance
personnelin repairrelatedactivitieswhichare independentof the item
beingrepairedandhencenot subjectto influenceby designengineers.‘Rris
includestravel timer fillingout reports,preparation(gatheringequip-
ment,manuals,and faileditems),cleanup time,obtainingreplacement~rts
and qualitycontrolby ~rsonnel otherthenthe techniciandoingthe repair.

5.7.7.18J~ 321.1, 322.1

5.7.7.19~ Repairoverheadistheaverage
directlabor,in additionto actualrepir actions,spentby depotmainten-
ance personnelin repairrelatedactivitieswhich are independentof the
item being repaired and hencenot subjectto influenceby designengineers.
This includestravel time,fillingout reports;preparation(gathering
equipnent,manuals,and faileditems),cleanup time,obtainingreplacement
gmts and gualitycontrolby personnelotherthanthe techniciandoingthe
actualrepair.

5.7.7.19.1 3Z3.1

5.7.7.20 !lhisis the probabilitythat
maintenancepersonnelwillwork on a falsefailure.It isa functionof the
degree of discriminationof the built-inand externaltest equipment,
operatortrainingand maintenancetraining.This factoris usedto inflate
laborchargesfor eachmaintenanceactionby level of repair. It has no
influenceon materialcharges.

5.7.7.20.1~ 321.1, 322.1, 323.1
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I

FIGURE 233. UBS item identificationworksheet
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LifeCycleCostModel
for

DefenseMaterielSystems

WBSWorksheet- DSMONSTSATION6 VALIDATION SYs’rm:
DATE:

Description labor Edit
GradeLevel# Values/References

SimrtNameor record# I I I

BaseYearS (YY) ‘1>D1 ~
InflationTable-Labor(4,1-5) <1>D2 ~
InflationTable-Material(4,1-5)U> D3
Demonstration6 Validation($)<1>W4 I I I
(XRFlag(O-4:$,Mhrs,%,CERML) ‘2>D5 ~
Engineering($,%,D7+DB@i0)
Mch % ($,~E,+~.~) (ENQD)~:~ ~
Elec% ($,&E,~9,~) (~D)<3>~ ~
Ihfting($,Rrs,WIO,ML)(ASDD)<3>M
ImmCc ($,srs,ML) (~D)<3> Dlo ~
RAM ($,flrs,ML) (~D)@ Dll ~
l@ipme.t ($) Q> D12 ~
Other($)

~l~~&~~~~J;&J~”D) ‘~ ‘; ~
<2>~15 ~

Progrmrw($,Ers,+D17,IL)(TODD)<3>D16
Lahor($,&s,W18,W) (~DD)Q> D17 ~~
material($,-19)
I& Equip($) :; :;: ~
TestEquip($) ~’ D20 ~
Other($) ~> D21 ~

Manufacturing($,%,D23+D24~2926)<2>m22~
MfrLdxm($,ti~,+D24,~)(FADD)<3>D23 ~
Testlabor($,Srs,W25,1!L)(~DD)<3>D24
Material($,W26) Q> D25 ~
PurchParts/Assy($) ~’ D26 ~
Other($) ~> D27 ~

Other($,%) ‘2>D28 ~
TBACE($,%) :; Q& ~
StartYear(YT)(CSRf2ag4)
Start14mth(MM)(CSRflag4) <2>D31 I [ I
Jkation (months)(CSRflag4) Q> D32 ~
-
* EnteringdatacausestheMode1 to skipto thenextequalor loverlevelcostelement.
Inflationcategories:l-ratel,2-rate2,3-Procurement,4-SAD,5==OAM
css m,wsi O - $; 1 = P4anb..rs(Laborgradesonlyapplyto flags1 & 4)

2 - % of D4 (d&citmls:25% is .25);3 - A+BWD (E.g.,D6-D7+DWD9W1O )
4- Mauloading(numberof personnelassignedto task)

TypeSAVat any tinr?to savedataduringdataentry.

FIGURE’234. WBS worksheet- Demonstrationh Validation
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I

Life Cycle Cost
for

DefenseMateriel

WEBWorksheet- FDLLSCALRDEVELOPW

Descriptinn Iaber Fdit
GradeL.eve1 #

Model

Systems

SYSTEM:
DATs:

Values/Keferences

Shnrtthe cm record# 1 I I

I I I

BaseYear$ (H) ’1’ ‘1 ~
InflationTable-Labor(4,1-5) ’1’‘2 ~
InflationTable-Material(4,1-5)<1>F3
FullScaleDavelqment($) :% ~
CEKFlag(O-4:$,Mhrs,%,CSKML)
Knsimeering($,%,F7+F8@i0) {2>W
MechBUS ($,Srs,+F8,ML)(EWFD)<3>‘7
ElecI@ ($,Hrs,W9,ML) (RiFD)~>P8
Draft@ ($,Rrs,%lO,ML)(ASFD)<3>‘9
DTc/Lcc($,wrs,m (E2WD)<3>F1O
RAW ($*srs,wL) (I?NFD)<3>’11
Rq.ipment($) <3>F12
Other($) a> ’13

~~&~@&~~&&$~m) ~~~

Progrem&$,Rrs,+F17,WL)(TOPD)O>F16
Labor($,Sra,W18,ML) (TOFD)<3>’17
hterial ($,W19) a? ’18
PillEquip($) Q> F19
TestEquip($) <3>F20
Otbar($) <3>F21

Manufacturing($,%,F23+F24~25F26)<2>W22
Mfr L8bor($,Rrs,+F24,ML)(FAPD)O F23
TestIabor($,Srs,q25,WL)(QCFD)a>F24
Mnterial($,-26) ~> ’25
PurchParts/Assy($) O> F26
Other($) a> F27
Other($,%) <2>F2B
2RACE($,%) <1>’29
StartYear (YY)(CSKflag4) <2>F30 a 1 1
StartMonth(MM)(CERflag4) ~? F31 I I
Duratinn(mnths)((33Sflag4) <27F32 ~
-
* EntenngdatacausestheFkxielto skipto thenextequalor lowerlevelcostelement.
Inflationcategories:l-ratel,2=rate2,3.Procurement,4ER6D,5-06M
CERFSACS:O - $; 1 - Manhnurs (Labnrgradesonlyapplyto f2ags1 6 4)

2 E % of F4 (decimals:25%as .25);3- A+B@ (E.g.,F6-F7+FS~9_JfF10)
4- Uanloadi.ng(numberof personnelassignedto task)

TypeBAVat any tineto cavedataduringdataentry.

I 1 I

I 1 I
1 I 1

I I I

I 1 I

~

FIGURE 235. WBS worksheet- Full Scale Development
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Life Cycle Cost Model
for

Defense MaterielSystems

WBS Worksheet- FRODLNXION SYSTEM:
DATE:

Iabm EDITQR
De6cription GradeLevel # Value/lLeference

ShortNameor record# I I I

I I I

BaseYear$ (YY) ’1’ PI~
InflationTable-Labor(3,1-8) ’1’ P2~
InflationTable-l&terial(3,1-8) <1> p3
Recurring-Prod($) ;: ;’~
CPXFlag(O-7)
Material($,%P4,CSR) <2> P6
SubcontractedItema($,%P4,=) <2> P?

t,. Purch Parts6Aa8y.d$,%P4,CER) <2> P8
Fabricati.on($,Iirs,%P4,CER) (FAPD)<2> P9
Aaaembly($,Srs,%P4,CER) (ASPD)CZ>P1O
BuptLab0r($,Rrs,%P4,CER) (ABPD)<2>Pll
QualCntrlSInsp($,Hrs,%P4,CER)(QCPD)<2>P12
sustainSng($,Krs,%P4,CSR)(SNPD)<2>P13
DesignAasr($,Rrs,%P4,CER) (SNPD)<2>P14
Packaging($,zP4,CzR) <2>P15
SustainTooling($,ZP4,CER) <2>eP16
Programa($,Hrs,%P16,CEK) (TOpD)e> P17
Labor($,Hrs,%P16,CER) (TOpD)G> Pls
lkterial($,%P16) a> P19
Mfr Equip($,%P16) a> P20
TestEquip($,%P16) a> P21
Otber($,%P16) a> P22
ProgremMgt($,Rrs,%P4) (~D) <2>P23
Other($,%P4) <2>P24
NOn-recirrringProd($)
ToolinK($,%p25,~)

I I I

I I I

I 1 I

I I I

I I I

I I I
I I I

~
<1>V25 1 1 I
Q>W26 I I

I 1 1
+

I
I (

1 I !

Progr&a($,Hrs,%P26,CER) (TOpD)a> P27
Labor($,Rrs,%P26,CER) (TOPD)Q> P28
Material($,%P26,CSR) ~> P29
~r Equip($,%P26,CER) u> P30
TeatEquip($,%P26,CSR) a> P31
0ther($,%P26,CEK) ~> P32
Facilities($,%P25) <2>P33
prodF.ns&PIan($,Ers,%P25) (PEPD)<2>P34
0ther($,%P25) ~z~P35 ~
* Snter& data here will causethe Modelto ekiptothenext equalor lowerlevel.
TypeWV at any timeto savedatabeingentead.

m “a’s \ ; ;;j&JJ:<&:+;,A + ‘;:~~&] + W[&J] +
+, +FC+

FIGI@E 236. WBS~ duct”on
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Life Cycle Coat
for

Defense Materiel

WSSWorksheet- UNITPBODUCHONCOST/GFS

Description EDITOR#

Model

Syatems

SYSTEN:
DATE:

Value/Reference

ShortNameor record# I I I

GFSQuantityDwrVaI(#) U1’~
GFSQuantityFSD (#) U2*~
GFE QuantityProdNR(#) ~,
~ QuantityProdR(#)

UPC EstinateEate(YY) U5
UPCEstimateDate(NM) 06

UPCGOal/G3ZUnitcost($) 07

Sizeof BasisLot(#) 08
l-earningCurveLabor(%) U9
LearningCurveNaterial(%) Ulo
Int($) Ull
LotSuyQuantity(#) U12
NumberBuiltBeforeThisIat(#)U13
L9t StartYear(YY) U14
Iat startMmttmo U15
Lot ReductionR8te(#/mo) U16
TF.Acs($,%lotcost) U17
RIW($/Onit/Year) Uls
R2W Period(Years) U19
Eng changes ($,% lotcost) U20

Bnter% an decimalvalua!e.g.,25%as .25

I I I

I I I

I I I
t t t

I I I

t t t

I I I
I I I
t ? t

TypePAVat any time to save data beingentered
* ‘l’be mmielonlyprcmptafortheseelementsif theGFS flagis setto Yen

FIGuRE 237. WBS workebeet- unit Productioncost/GFE
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Life Cycle Cost Model
for

DefenseMateriel Systeme

WBS Worksheet- MUIPMZNT SYSTEM:
DATS:

Description Editor# Values/References

Short Name or record #

.OperatingSq.ipQuantity(#)
OperatingCycle(HRSMI KM RDS/Year)%
Mm SharedCpers/Equip(#) E3
EquipmentWeight(lbs) FA
Wt of AverageMl (lbs) E5
Avg DisrardLRU cost($) %
Avg ReparableIRU Cost($,%of UPC) E7
RepairMrterialRate(%of E7) P.8
RepairMaterialWt (lbs,k~)
*terial COnsmption(Units/yr)
MaterielTypeCode(1,2,3)
lkteri.nlCost($/unit)
MaterialWeight(lbs@u/unit)
PowerCOnsmption(units/cycle)
PowerType(1,2,3)
FieldPowerCast($/unit)
b POverC9st($/unit)
WtofP-r (lbs@n/unit)*
FieldPowerUseRate(%ofF24)
cam PoverUseRate(%ofE14)
BatteryPwer UseRate(ZofE14)
_M1’EF:cycles/failure(hrsmikmrds)
AttritionRate(Zof RI)
~’lltOrganization(Mhrs)
MITRInternwdiate (F&a)
KnR ESu (ha)
KllRD51WX(Ml!rs)
KcTuCsu (Whrs)
.KTIP.GSUCI!(Mhrs)
MTIRDqot (Knrs)

.. ReventiveMaint(Mhrs/yr)
CalibrateDSU(Mhrs/yr)
CalibrateGSU(Mhrs/yr)
Calibratedepot(Mhrs/yr)

* DOeanotapplyto type2 pwer (electricity)
Materialcodes:1 - POL; 2 = ammunition;3 . other
Pwer Cedes: 1 - fuel; 2 - electricity;3 - batteries
Enterratesaa decimalvaluese.g.,25%as .25
TypeSAVat any tineto savedatabeingentered.

, FIGURE..236. ;~C
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Life Cycle Cost
for

Defense Materiel

WSSWorksheet- ~~CS

Description

Model

Systems

SYSTEM:
DATs:

Values/Referencee

Shor~Nmm?or record#

Ann Mod&st Fact(lab+nmt)(%) Ml*
MeanTim to Mcd-DEF(Mhrs)
MeanTimeto Mrd-Fld(Mhrs)
ModMat CostFact-Fld(%)
Mod RateDepot(%)
Mod RateField(%)
overhaulSched(yrs)
MeanoverhaulTim (Mhrs)
DepotLaborRate($/Mhr)
DepetMaterialRate ($/Mhr)
DiscardRateerg(%)
DiscardR8teInt(%)
DiscardRateDSU(%)
DiscardRateDSU~(%)
DiscardRateGSU(%)
DiscardRateGSUCT(%)
MaintRateoperator(%)
M8intRateOrsaniz.ation(%)
Mint RateIntermediate(%)
MaintRateDSU (%)
MaimtRateDSUH (%)
Mint RateGSD (%)
M&m RateGSUCT(%)
Maim RateDepot(%)
RepairRateorganization(%)
RepairRateIntermediate(%)
RepairRateDSU (Z)
RepairRateDSUC2(%)
RepairRateGSU (%)
RepairRateGSUCT(%)
RepairRateDept (%)

M2
m
M4
M5
M6
M7
m
349
M-lo
Mll
M2
M13
M14
M15
1416
1417
M18
M19

M?l
M22
M23
M24

U27

KZ9
M30
M31

I I 1

I I I

I I I

~

I I I
,.

1 , 1
I I 1

1 I I

I I I
I I I
t t t

,

I I I

I I I

I I I
t t t

Enterratesas decimalvalues. S.g.,25%as .25

TypeSAVat any tireto save databeingentered

elinteringdataforMI willcausetheMxlelto skipto 347

FIGWRE 239. WBS workeheet- maincenance
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Life Cycle Cost
for

Defense Materiel

WBS Worksheet- MAINIXNANCS

Deacription

ShortNameor record#

RepairOverhead&g (Mhrs)
RepairOverheadInt (hhrs)
RepairOverheadDSU (hhrs)
RepairOverheadDSUCT(Mbre)
RepairOverheadGSU (F!hrs)
RepairOverheadGSINX(Mhrs)
RepairOverheadDermt(Mhra)
Rib GoodUnit
ProbGoodUnit
ProbGoodUnit
Prob&ad Unit
ProbGOCdWit
ProbGoodUnit
ProbGoodUnit

Bnterratesas

Rem-Org (%)
Rem hlt (%)
RemDsu (%)
RemDSUCT(%)
RemGsu (%)
RemGSUCT(X)
RemDepot(%)

dectil values

M32
3433
M34
K35
IQb
U37
K38
M39
M@
Ml
M2
%3
M44
M45

Model

Systelm

sYSrEM:
DATE:

Valuee/Referencee

I I I

I I I

I I 14
t t

I I

t t t

I I I

~

I I I

E.8.,10% aS .1

FIGURE 239. WSS vorkshee”t- maintenance.(centinued)
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MAIRmNANcBhusKsmT .

WBSIten: wss#
SubaasyID: LRuWT(E5)
DiscLRU cast(E6) ReparableZRU Cost(E7)
Rep Mat bet Fact0r(E8)_Rep EatWT(E9)_flTJF(S22) PM(E31)

MaintenanceActivity OWINTDBUHGBUG(X DEP

NaincRate(%) I

ReuairRate(%)

CompletionSate-
MaintRate-rd&te

BCIM!aint-cOmDIF.ate

Disc/WaehoutRate(%) NA

ReDairOvhd(~IlfUS)

PrObCOOdUnitRemwa1

Culibrate(menbrs/vr)

&& T= Repair

Notes: MAINTENANCESATE is the percent of failures resulting
in labor (MTTR or touch time) at each level of repair. The
MAINTENANCERATSat any levelis lees thanor equalto one minus

the eum of the completionrates for all previous levele,i.e.,
parcent failureswhich were beyondthe capabilityof maintenance
(SCM)of the lowermaintenanceshops.

REPAIRSATEis thepercentof maintenanceactioneat any level
whichresultin fimalrepairat thatlevel.

COMPLETIONSATEis theccumberof completedrepairactionsat each
lwel of repairand ia the productof each lwel”amaintenanceand
repairrates.Thisis an intermediatecalculationusedto determine
thenumberof sucressfulmaintenanceactiona.

SCM is thenumberof failureswhich must be referedto higher
repairlwels and ie tha basinfor theirNA~CS SATfk. If no
REPAIRABLELEU restis entered,theModelassumesthattheWBS item
in tbe IXU and usenthe calculatedUPC for the rapairMU coat. If
a decimalvalueis enteradfor the reparable15U rest,the Modal
calculate the repairable LRU coat an the percentageof the
calculatedUPc.

The DISCARDIN costin the cmt of materialrocmumedto ramr.ve
and replacetheWM itemand is appliedonly to thefirstlwel of
maintenance. This is not the value of repairpartsconwmed to
repairthe failure.

TheDISCARD(orwashout)BATEin theparcantageof IA(JEwhichare
diarardedratherthanrepaired.It is appliedto theproductof tbe
maintenanceand repairratasat each levelof repairaxcaptdepot.
Repairmaterialcost - MB * RR * (1 - DISC)* LRU coat * REP MAT
COSTFACTOL Discardcost- MS * RR * DISC* IRU cost.

FIGURE 239. WBS vorkaheet - meintenancg(continued)
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5.8.&KSQNIQ. The persohneldata base consistsof a seriesof analyst
created tables describingGovernment and contractormanpower assets
availableto meet demandduringa system!slifecycle. The Model treats
pe~onnelas a resourceto be chargedto thesystemhaeedon demand. Demand
can:bea functionof needor policy. Need baseddemand is chargedto the
systemonlyifworkis requiredbaaedon calculationsmadewhentheWBS file
is processed. Policybaseddemandischargedto the systemregardlessof
thework effortdemanded.Personnelassignedon a plicy baaisare referred
to as dedicated.

5.8.1 ~. Personnel assets are entered in tables of
organization.Sachlinein a tableof organizationcontainsthe WY grade,
technicalspecialty(military only), and numberof personnelin the line.
The linealsocontainsthreecodeswhichare usedto classifythe~rsonnel
as a unique laborpool. These codes are also used in the WBS file to
classifydemand. Demand is then mapped to availabilityby the model to
computecosts. Demand for which no laboris availabledoesnot generate
costs,but it will generatea warningand a latershortagereport. Except
in the case of dedicatedpersonnel,labor for which no demand has been
generateddoesnot generatecosts.

5.8.1.1~ . ThreecodesineachT/O
lineare usedto map manpowerassetsto labordemand: LWEL whichdescribes
thetypedemandwhichmay be met,WB’3numterwhich~scribesthetypeof WPS
items(equipnatsandsoftware)whichmay ~erate demandandGFCUPwhichis
usedto definea uniquecombinationof multiple.WPS andpersonnelassetsto
the exclusionof othersimilarassetswhichmay havethe sameLEVELandWES
codes. Thesecodesaredescribedinthissectionand in5.7. WBS mapping
isdoneat eitherthesystemor thethird (i.e.,summary)levelof theWBS.
GROUP codes are arbitraryand may follow any scheme which the program
manager desiresto use to relatemanpower and WBS items in a table of
organizationand equipment. GROUP codes do not apply to manufacturer
personnel. LEVEL codesare usedto defineandlimitthe type of manpower
demandwhichcanhe met to demandwhichhes the sameLEVELcode. Personnel
assignadto one combinationof GRCUP/WBS/LWSLcodesare not availableto
satisfydemandgeneratedby WSS itemswith any othercombinationof cedes
exceptthatpersonnelassigneda systemlevelWES number(11)may be usedto
satisfydemandfor any lowerlevelWBS itemwith the sameGRflJPand LEVEL
C%xles.

5.8.1.2 . The cost of manpower to operate,maintainand
s~rt thesystemis themajormst driverfor mostsystems. The M&l is
designedto givethe analystextmsiveflexibilityin structuringpersonnel
tablesto satisfymanpowerrequirementsandto evaluatestrategiesto reduce
thoserequirements.For costing-rating and supportmanpower,the Mcdel
acta as a billet cost Model so that the fully burdenedcost of labor
demandedby the operationalsystemis usedaa thebasisfor tradestudies.
Recognizingthe fully burdened cost for manpower is vital to value
engineering.

5.8.1.3~. The analystmay createandw tablesof
manufacturerpersonnelto meetexpectedlaterdemandfordesign,ik?velopnent
and productionefforts.Laterdemandis generatdty wBS recordsforwhich
theanalysthas setCER flagstellingthe Modelto trestlaborentriesas
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manhoursor manlcadingratherthandollars.‘his capabilityis providedto
facilitatecomputationof laborimpactsduringdssicjntradeswhichchange
demandfor contractlabor.

If the manloadingflaghas been set,the Modelwill recomputedemandand
costsbasedon CbIIgeSin eitherscheduleor manpowerSSSi@Sd to a specific
task.

If the manhourflag has been set,costswill onlychangeifthenumberof
hoursis changed.Wth flagswillcausea recomputationfor laborif either
the T/O or the laborratetableis changed.

If a manufacturer table of organization is created, the analyst must also
createa laborratetableto determinethecostfor thedemand. If no labor
rate tableis created,theModelwillnot costthe labordemandgeneratedby
a WM recordwen thougha tableof organizationhasbeenentered.

If no laboris demandedby the systemfor manufacturerpersonnel,no costs
are generated.Contractorlabor ratetablesare not residentin the data
base and must be createdby the analystif manufacturerpersonnelare
enteredin the T/O databaseforcoststo be generated.

5.8.1.4 Costsfor militaryand civil
servicepersonnelareCoritaindin filesav~ilableto the Model. Saaiccost
factorswhichare set by law or servicepolicysuchaa pay and allowances,
healthcareand baseoperatingsuppxt costsare keptcurrentby theprogram
supportteam andmay not be changed.

Fileswhichcontainreplacementtrainingcostsforselectedmilitaryskills
arealsomaintainedby theprogramsupportteam foruse by the Model. While
thesefilesmay notbe changedby theanalyst,analystsmay usetheModelto
computesystemspecificmilitarytrainingcostsby creatinga coursecost
fileand definingtrainingtracksforany linein thetableof organization.

Productivitymeasuressuch as manninglevelsand number of directlabor
manhours/manyearfor Governmentpersonnelare centrolled by the analyst
usingthe assumptionfile.

5.8.2 . Figures 240-242contain worksheetsfor
military,Governmentcivilserviceand manufacturertablesof organization.
Explanationsfor eachof the variablescontainedon theseworksheetsare
containedin the followingperagrapha.

5.8.2.1 (4 letter code). Level codes define the
functionalareasin whichpersonnelenteradon eachT/O linemay work. ‘he

r levelcodesmap directlyto labordemandcomputedforeachWPS record.

The Modelwill not allowa laborpool definedby one levelcodeto be used
to satisfydemandfor laborwithanotherlevel. If &mand is generatedfor
a labor level which has no labor resourcesavailable,the Model will
generatewarningsat the time of reportcomputation.Shortfalls,ifany,
foroperatingandsupprt laborare reportedin the SeeourceReport.
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Levelcdss are shownin TableIII. Thesecedesapplyto militav, civilian
and manufacturerpersonnel.

5.8.2.1.1 . Military and
civilianpersonnelassignedto R&D and prcduction program managementare
costed based on the averagenumber of personnelassignedby pay grade
and thecalculatedlengthof eachphasebaaedon the schedule.

Personnelmay be assignedon a part time basis. E.g.,for personnel
assignedto a developmenteffortfor 50 percentof their time, enter .5
tinw thenumberof psopleso assignedfortheNUMBER.The Modelusesphase
startand stopdatesto calculatetime. The firstand lastmonthsof each
phaseare fullychargedto the system.

@ly pay and allowancesarechargedto the systemforprsonnel (militaryor
civilian)assignedto Governmentpr~rem managementstaffs

5.8.2.1.2 Vs dm~ The
decisionto classifyoperatorsor maintenancepersonnelas shared or

.

dedicatedis a @icy decision.Cpsratorsor maintenancepersonnelshould
be classedas sharedif they also work on systemsother than the system
beingcosted. Personnelshouldbe classedas dedicatedif theyare integral
to the systemend, if the systemwerenotpurchased,thebilletrequirement
wouldceaseto exist.

For example,a tankcrew would be classedas dedicatedwhereasan engine
mechanicworkingat theorganizationalor one of the intermediatelevels
(ILM-GSU) would normally be classed as shared if the mechanic worked on
several types of vehicles. Intermediate maintenance personnel who work
solely on components of the materiel system being costed such as the Ml tank
engine, would be classed as dedicated. Dedicated personnel are fully
charged to the materiel system regardless of the amount of work done.
Shared personnel are only costedif the system makes a demand for their
time.

The Modelcomputesa weightedaveragemenyearcoatforall sharedpersonnel
with the same WI!S/GFUXIP/LSVELcombination by summingthe prcducteof the
numbersand the costsforeach linein theT/O with thatcombinationand
dividingthatcostby thesum of thenuintersassigned.

5.8.2.1.3~. Dedicatedoperatorsare fullycostedto the
System. Eharsdo~ratorsare costedbaaedon thenumberof sharedoperator
manhours/equipmentopratinghour (IJ.2UIP3).If thereis operatormainten-
ance,the maintenanceworkloadis splitbetweendedicatedand sharedoper-
atorsusingthe same decisionas is usedfor fieldmaintenancepersonnel.
See 5.8.2.1.5.2.

Thereis no chargefor sharedoperatorsunlessthe systemdemandfor~ra-
tor timeexceedstheavailabilityof dedicatedoperators.‘Iheannualcharge
for operatorsis besedon the numberof equipmentsoperatingin eachmonth
in the year.
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Tableof ~
. .

.

PmD ProgramManaganent
PEOD Producibility~g and Planning
m Engineering,~r RAM
‘MJD Tooling
FEUID Fabrication
R3DD Drafting
~ QualityControl,Testing

FMFD ProgranManagement
PEFD ProducibilityEngand Planning
Et@ Engineering,OICrRAM
‘It)FD‘IbOling
FAFD Fabrication
ASFD Drafting
QCm Guality Controlt~stin9

Fi.lPD ProgramManagement
PsPu Non-recurring~gineering
E2TPD Sx3tain~gineering,DesignAssurance
TOPD Tooling
FAFD Fabrication
AsFD Assenbly,SupportLabor
~ QualityControl,Inspection,Test

.

OPRS Cperator/Creh-Shared
OPRD ~rator/CrewWdicated
INDD IndirectPersonnel-!klicatedonly
0LJb5 OrganizationalLevel Maintenance-Shared
OIllD OrganizationalIevel Maintenance-Dedicated
ILMS IntermediateLevel Maintenamesbered
ILMD Internv2diateLevel Mei.ntenance-klicated
MJS Direct Sqprt Unit-,%ared
DSTJD Direct fiu~rt Unit-Pedicated
Dc15 Direct ~rt Unit Cbntact ‘lkarH%red
DC!lll Direct Supprt Unit ContactTean-@dicated
GSUS General ~rt Unit-Shared
@DD General Su~rt Dnit-Dedicated
CX?IS GeneralSupportCbntactT&n+hrirad
GCTD GeneralSu~rt ContactTean-Dedicated
!3iPD (@rationalSoftwarepersonnel

Maintenance& DiagnosticSoftwarePersonnel
Pmll ProgramMenagemntOffice- %st Production
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5.8.2.1.4~ . Theseare all personnelbelowdepotwho are
chargedto thematerielsystemandwhoarenot crewor maintenancebutwhose
billetsexistonlybecauseof the systembeingcosted. Examplesinclude
commandersandtheirstaffandsupportpersonnel(communi=tions,transpxt-
ation).

Thesepersonnelare only enteredas dedicated. The analystmay control
theircostto thesystemby enteringa ratiotheWUMBERassignedbasedon
anticipateddemand,e.g.,enter50 percentof the number in a command if
only50 ~rcent of theirtimeis dedicatedto the systembeingcosted.

5.8.2.1.5 ~ . Dedicatedmaintenancepersonnelare
chargedto the systemregardlessof demand.,%ared maintenance~reonnel
are chargedto the systemonly for work demandedby the systembasedon
o~rationaluse,levelof repairand reliabilityand maintainabilityvalues
containedin WBS records.

5.8.2.1.5.1 Aggregate
demandfor maintenancepersonnelis calculatedseparatelyfor each unique
combinationof GRUJP/WBS/LEVELcodes in the WBS file. Maintenance
personnelmay be assignedto repair any WBS item in the WBS file by
Sesiqringthema systemWBS numter(11).

Exceptforpreonnelqualifiedto work on the wholesystem,the Mcdelwill
not use personnelassigned to repair hardware in one third levelWBS
categoryto satisfymaintenancedemandgeneratedby hardwarewith other
third levelWBS categorycodes. See 5.8.2.5.Also, the Model will not
crosslevelof repairboundariesor equipmentGROUP classificationsto
satisfymaintenancedemand.

Since shared personnelare only costed based on demand, they may be
duplicatedin thedatabaseunderdifferentequipmentGRCXJPSand WBS numbers
to accountfor differento~rationalor maintenanceprofi.leswhichsharea
commonmaintenancefacilitywithoutfearof doublecounting.

5.8.2,1.5.2~ . Ifboth
dedicatedand shared maintenancepersonnelare entered with the same
combinationof GR!3JP/WPS/I@VEtcodes, demandwillfirstbe allocatdto the
work capacityof thededicatedpersonnel.If the demandexceedsthework
capacityOf the dedicatedpersonnel,the Modelwill allocateexcessdemend
to anyWBS systemmaintenancepraonnelwith the sameLEVELend GR(lJPcede.

If there are no dedicated system maintenance ,~rsonnel available due to
priordemandor becausenonewereentered,theModelallocatesexcessdemand
to the sharedpersonnel. The Model’sresourcereportdisplaysdemandby
level“ofrepairand showscaseswheretheT/O containseithertoo many or
toofew ~rsonnel relativeto demand.

5.8.2.1.5.3 . Work capacity of dedicated personnel is
the product of the number of personnel assigned, ii WUMBER and two
assumptions: AvailableHours/Yearfor FieldMaintexlaraand Manning.Level.
Manning level does not apply to civilianpersonnel. There is no work
capacitylimit for sharedpersonnelsincethe Modelassumesthat shared
personnelwillbe made availableas required. “‘
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5.8.2.1.6Sf)f&~ Personnelare assignedfor software
maintenancetasksbasedon the percentageof theirtime dedicatedto the
system. Governmentpersonnelare charged for each manyear of effort
commencingwith the end of contractorsu~rt aa definedin 5.4and 5.5.53.

5.8.2.1.7~ . Post-productionprogram
managementpersonnelare assignedbasedon the percentageof theirtime
devotedto the system. Costsfor post-productionprogrammanagementbegin
at the terminationof theproductioneffortand end with the retirementof
thefinaldeployedayatem.

5.8.2.2 (0s) Up to 8 alphanumeric.
Militaryonly. Thiscan be any currentmilitay occupationalspecialtyor
skillidentifiercode assigned by the Services. The usermay enternew
143S’sif thetrainingtrackand coursefilesare usedto determinetraining
costs.Ifan existingMOS isentered,theModel will searchits internal
filesfor trainingaxts but wi31 use thatvalue only if no trainingtrack
is entered.

5.8.2.3 E1-E9,W1-W4, 01-010,GS1-16or analyst
selectedpay gradefor manufacturerpersonnelonly. Snterthe expected
peacetimestaffingpay grade for each line in the tableof organization
(T/0).

5.8.2.4 ILum12erlre~ . Any number greater than .01. This is the
number of personnelassignedto theT/O 1inc. The numbsr is adjustedto
reflectpeace time manninglevelsusingthe manninglevelfactorin the
assumptionfile. Dedicatedparsonnelmay be allocatedamongst eguipment
GRiXJP/WES/LBJEL.combinationsby enteringproportionsof the numberin the
T/O on differentT/O linesfor eachcombination.

5.8.2.5~ Integer(l-25).‘Ms numberis used
by the Model to calculatecosts for operatorand maintenancepersonnel
to Satisfydemandcreatedby WSS itemswiththesameequipmentGFKIJPnumber.
lhe GRUJP number allows users to createtablesof organizationandSquipnent
for different type units or for the same type units with different
opxiwatingor maintenanceprofiles.

The same field maintenancepersonnel (e.g.,personnelassigned to an
intermediatemaintenancefacilitywhichsupportsdifferent~ units)may
be assignedto s~rt equi~ent withdifferwtequipmentGPiJJPnumbers ty
copying the appropriateT/O 1ines and using the editor to change the
eguipment GROUP number. If the personnelare classed as shared (see
5.8.1.2),thiswill not resultin doublecounting. If the personnelare
classedas dedicated,the ntir assignedto eachequipnentGKXJPshouldte
adjustedbasedon theratioof theirtimewhichis devotedto eachequipnant
GIKUPto avoidtkmblecounting.

5.8.2.6 ~ Up to 20 characters.separatelevelcodes
withintheWSS numberwitha period.!Iheprefixof theWRS numberis used
by the Mcdelto determinethe MIL-STD-881and CA-Pamlevel3 swmnaryWBS
categoryfor reports.‘lheprefixmustbe one of tbe MIL-~881 com@ible
summaryWSS codesassignedto thematerielsystemin3.3.
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The suffixshould be the CWES tut may be any coding schemewhich adequately
portraysthe locationof the WBS item in the hardware tree. The WBS
numberingscheme shouldbe the same for hardwareand personnel.The WBS
numberis usedto limitthe typssof wBB itemswhichmay make demandsfor
labor to personnelwho have been assignedto meet that type of demand.

personnelaesigncda thirdlevelWBS prefixmay not be usedto meet demand
createdby WBS itemswith differentthirdlevelWBS prefi= The Modelwill
use matitenencepersonnelassigneda systemlevelWBS code (11)to satisfy
demand created by any third level WBS item if there are inadequate
maintenance~reonnel with the appropriatethirdlevelprefix. ‘I%eModel
willnotmake demandon the systemcodedlevelpoolof laboruntilthethird
levelpool,if any,hasteencompletelyconsumed.

11.NN.cwBs.cwBB.ChW

Leve16- (C@ional)PiecePart@J

Level5 - (Cptional)Assenbly/Subassembly

Level4 -(Optional)fhciItsm

Level3 - (Required)SmmaLY WES # (Use1-40,dependfion the
systemcodein section3.3. Terminatewitha

Leve12- (Required)Identifiee WES entry forprimamissioneguipnent
(Use11.)

““
.)

5.8.2.7~ Integer.Militeq only. Thisvalueis
assignedby the Modelto eachanalyetdefinedcreatedtrainingtr@i. ‘i’he
Mcdelwill wmpute and use the costfor the trainingtiackratherthanuse
thedefaultFKJScostif a validintegeris entered here.

Note: If a training track ie entered, the training track must be
definedprior to entering the T\O line.

5.8.2.8 . Number less than 1 and grea~er than .001.
Military only. R’TR(replacementturnover rate) is the percentageof
assignedpersonnel(asdefinedby number in the T/O 1ineand the manning
level)with thisgradeand skillclassifier(MCS)who must be trainedeach
yearto maintaina steadystatemanninglevel.

l?hisfactor is usedto computeannualreplacementtrainingcoste. This
factor should considerall expectedlosses to the T/O line. A general
methodfor computingthe RTR would be to dividethe number of petsonnel
expectedto receivethe MOS Servicewide eachyearby the totalnumberof
Servicewide billetsrequiringthe MOS. The number of billetsshouldbe
adjustedby mapninglevelto arriveat a finalratio.!Me methodallocates
a proportionalshareof all graduatesfrom the trainingline to eachT/O
line in the Servicewhich ie generatingthe demand. ServicePO1icy may
dictateothermethodsof computation
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5.8.2.9~ T/O~ Up to 20 al@amuneri~ Military
only. CkLIyusedfordocumentationpurposeswhenprintingtheT/O.

5.8.2.10 tivi c- TIO ~ Up to 6 alphanumeric.
Militaryonly. OnlyusedfordcxxnnentationpurposeswhenprintingtheT/O.

5.8.2.11~ Rker on datacollectionworksheetonly. lklthougbthe
referenceis not used by the Model, it is essentialfor documentingand
tracingthederivationof the estimate.

5.8.3 ~. Themanufacturer’slaborratetable
is createdusingtheworksheetcontainedin Figure243. Up to 50 ~y grades
may be createdusing any unique four charactergrade code. The fully
burdenedcostper hour is enteredfor each laborgradein the table. The
PaY 9rade-s enteredti thistablemUStbe usedon themanufacturer’sT/O
worksheet.

!heMcdel usesthelaborratetableto computeweightedaveragehourlycosts
foreachLNEL/WSS combinationenteredon the T/O worksheetbasedon the
number of personnelby pay gradeassignedto the LSVSL/WBScombination.
Theseweightedaveragesare usedto mst WBS laborin recordswherethe CER
flagis set formanhoursor menloading.

Wo laborcostsare generatedfor manufacturerT/O entriesunlessdemandis
generated.

5.8.3.1 ~. Manufacturerlaterrateaincludedirect
labor,benefits,overhead,G&A and any other contractuallynegotiated
charges.Theseratesare referredto aa turdenedlaborrateaand shouldte
standardratesforeachskfillevelatered in the ratetable.

Normally, these rates exclude fee since fee is frequentlyfixed or
in-tivized and is not a directfunctionof laborcharges.Fee is normally
reportedin one of theOthercategoriesprovidedin theModel’ssystemlevel
costelementstructureor theWBS costelementstructure.Fee shouldbe
conpted and reportedaccordingto contractualrquiramente.
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LIFRCYU.IECDS1’KIDRL
FOR

In’m:

D=SE MATSNEL SYSTQ4S SY.sl’al:

T2BLSOF 01?2ANIZATI~ CIVLLIPN

Level

l_
2_
3_
4_
5_

6_
7_
8_
9_
o_

l_
2_
3_
4_
5_

6_
7_
8_
9_
o_

l_
2_
3_
4_
5_

6_
7_
8_
9_
o_

Fay
Grade Nmber

@ui&ent
Group WS timber Fef

,+-

I@te: lhe Mcdel will copy fields previouslyentered if no entry (2 camnae
I tcqether)ismadefor secondand subsequentlima. l.leeaccimnaora~ce

to aqarate dataitems on entry.

I
lhe Model asks for data in the same order as shown on this sheet.

I
FIGURE 241. m~of~-~

. . .
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. .

LIFECYGE COE71’FK2DEL

AE MATERIEL6YSTH?S

T143LEOF ORWIIZATION-MPNUFAClllRER

Level

l_

:_
4_
5_

6_
7_
8_
9_
o_

l_
2_
3_
4 _
5_

6_
7_
8_
9_
o_

l_
2_
3_
4_
5_

6_
7_
8_
9_
o_

Pay
Grade Nun&x

Ew@r&nt

mm:

SYsl?m:

WBs Nunber F@f

Ibte: The l@delwillcow fieldepreviouslyenteredif no entry(2 --
together) is made for second end subsequentlines. Useaaammora~ce
to se~rate dataitme on entry.

‘l%eModelasksfordetain the esmeorderes shownon thissheet.

FIGURE242. 2at13m~~
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LIFECYCLE~ ?TJDEL
FOR
DEFENSEMATERIELSYSTEXS

MANUFACTURERLASORRATET~lE

rwr)%:

SYsl’m:

E?LSEYEAR.$:

Pay
Grade
(4char)

1
2
3
4
5

6
7
8
9
0

4
5

6
7
8
9
0

Surdened
SourlyWage*

($/HK)

* ‘hebordenedrateis theheeichourlywage+ fringe+ laboroverhead+
w + anyothernegOtiatdchargeto dir~t labor. me contr~or jsfee is

normallynot includedin thelaborrate. Fee should be under “Other”mats
on the appropriateR&Dor ProductionWBS or systemworksheet.
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5.9 ~ . Military only. The trainingtrack file is
designedto allow the analyst to define a sequenceof formal (i.e.,
normallylimitedto”trainingfundedwith programelement8 funds)training
coursesfor any linein theTableof Organization.A coursecrestfilemust
be createdprior to definingtrainingtracks. This gives the analyst
comPletecontroloverrecurrin9trainingrests es a functionof grade,skill
identifier(MOB), and replacementturnoverrates.

5.9.1 The Modeluses the followingmethodto
computetrainingcosts. Costsincludethe sum of thedirectcoursecosts
definedby the analystfor each coursein the trainingtrack, pay and
allowancesfor the studentfor the periodof the course,per diem andPCS
costs.

Eailyper diem ratesare chargedfor coursescodedas !llly.‘Ihereare no ~r
diemchargesforcoursescodedes PCS The Cour= attritionrateis usedas
a multiplierto increasestudentpay and allowances,P@ and per diem
charges.

There are no charges to the training lineforE43S,retirement,medicalor
transients,prisonersand patientssincetheseare normallyincludedin
reportedformalschoolcosts. If theyarenot includedin thecoursecosts,
a POliCYdecisionmust be made to increasethe coursecostto accountfor
them. PCS chargesa,rebasedon standardratesfor officersand enlisted
~raonnel.~”

Ratherthan force the analystto specifythe averagepay grade for each
coursein the trainingline,the Model makes the followingsimplifying
assumptionsregardingthe averagegradefor officerand enlistedstudmta.
Forpay gradeslessthan5,thestudentgradeis 2,forpay grades6-7,the
studentgradeis 4, end forgradesover7 the studwt gradeis 6.

Trainingcosts = sum of the following foreach course in the track:

[((dailymy + per diem)‘courselen~,(tidays))
+ PCS * numberof PCSmoves)*(1+ studmt attritionrate)
+ schoolCosts(bytudgetcategory)1
* numberin the‘P/Oline● manninglevel

5.9.2 ~ . Figure244 is usedto defineand enter
trainingtracks. A trainingtrackmust consistof at leastone course.
There is no limit on the number of courseswhich can make up a training
track. The folh?w~g ~ragrapheexplaintheheadingsfor thisfigure.

a.’TRACKNUMBEFuNo input.The model-signs thisnumber.

b. CCURSE ID NUMBER(S): Alphanumeric. 3 lettersfollowedby 1-4
integernumber. ~ter the courseID number,for each~yrse in the training
sequence. Thesenumbersare assigned,bythe”Model to each course in the
crxma fileas theyareentered.Usermurses must be enteredin thecourse
filepriorto inclusionin a trainingtr~k.

C. NUMBER OF PCS MOVES: This is the
traineeswhilecompletingthetrainingtrack.
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uEEcYuEaxTmxmI

ImmsEl!?lmumslsms

mmmG’lx’Mxs

JXE3:

Sislw

‘Ik% #* Ccurse QxlrEe Ctalrae # XS Refererre*
IDMbr IDliuker IDM&x IDI$unbx I&es

—
—
—
—
—

—
—
—
—
—

—
—
—
—
—

—
—
—
—
—

—
—
—
—
—

— —
—.
——
——
——

——
——
——
——
——

——
——
——
——
——

——
——
——
——
——

——
——
——
——
——

I
FImRE244.~

Ehterasmnyrrxreeepxtr=kee required.Uxu--met tedefinedbefore
thetreiningtreckcanbe&fimd

* ‘Ik2krumkersereaeeigmdbfthM&l.

- Refer- erenotenterd.
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5.10 The coursefileallows the analystto definenew and
current courses of instructionwhich are not resident in the Model’s
internalcoursedatafiles. Figure245 containstheworksheetfordeftiing
~d enteringcoursedata. The following paragraphs explain the variables
reguired to enter course data

a. COURSE ID NUMBER Not a user input. The Model assignsthis
numberas eachcourseis entered.

b. ME: (Cptional).20 alphanumericcharacters.Thisis a free
textfield.

c. SERVICECIN: (Optional). 14 alphanumericcharacters.This
shouldbe thecurrentor plannedcourseidentificationnumber
whichwill be usedto reportthecostof formalschooltraining
to DoD.

d. LENGTH (Days): Integer. This is the length of the course in
days.

e. PCS or TDY: One character.EnterP or T. Thiscodeis usedto
determinethe per disinpay statusof the averagestudent.

f. ATTRITIONRATE: Decimal. This is the courseattritionrate.
The pzmentageof studentswho do not completethe course.This
is used to increasechargesfor studentpay and allowances,
~r dim and ~ moves.

9. EASEYEAR: Integer. YY or YYYY. This isthebaseyearof the
couree costs. The Model will convert course costs to the
materielsystem’sbase year.

h. _ Decimal. Ehtercostsby budgetcatsgory.Co not include
studentpay or allrxmnces.Theseare calculatedby theModel.
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5.11~. The schedulefile is usedto spreadcostsfrom milestoneO
to completionof production. The analystentersstartand stopdatesfor
eachphase. Each phase may be up to 30 yearsin length. The Modelwill
calculatespendingratesforGovernmentand contractorexpendituresforeach
phaseas shown in Table IV. The analystmay alsoenterand editspending
ratesfor Governmentand contractorexpendituresfor each@ace. Production
schedulesare enteredseparatelyfor eachlotusingtheUPC worksheetfor
the W recordto ensurethat the correctinflationfactorsare appli~ to
eachproductionrun. ‘lhisinsuresthatchangesin schedulesand individual
Serviceprocurementsare properly costed when presentedin then-year
(inflated)dollars. Figure 246 contains the worksheet for entering
scheduleand spendingrates.

TableIV.~a rat.~.

EennnstrationandValidation

The totalnumberof months,N, in thephaseiscalculated.Equal
.monthlyspendingratesare computedes follows:monthlyrate= l/N.
~ual ratssare computedfor eachfiscalyeartasedon thenumter
of monthsin theyearand the monthlyspendingrate.

FullScaleDevelopment.,..

me totalnumber of months,N, in the phase is calculated. The
-followingGompertzfunctionis thenusedto computethe~rcentqe
of thetotalwhichhas keensgentthroughtheend of each.month,I:

CumulativeTotal(I)=110.25*(.00907**(.96198**(1*100/N)))/100

The Gompertzfunctionis a growthfunctionbasedon a regression
analysisof spendingrates for 10 developmentefforts: Lance,
Pershing,..Redeye,Nike-Sercules,Sawk,SAN-D,Sergeant,Cha~rral,
Maulerand Shillelagh.The Modelthencalculatesthe s~nding for
eachfiscalyeagin the phasebasedon the cumulativespmding for
the lastmonth in the year lesscumulativespmding for all prior
yearsand usesthisresultto spreadthe costs.

NonrecurringProduction

The totalnumber of months,N, in the phase is calculated. The
followingGompertz functionis then usedto computecumulative
~P@in9 throw-lhtheend of eachmonth,I:

‘Total(Ij=110.25*(.00907**(.91**(1*100/N)))/100

Tiis,functionallocates50 ~rcent of thenonrecurringcostsin the
first 20 percent of the productionschedule,90 percent in the
first 40 percentand 96 percent in the first half. The Model
CdlCtiatSSthe s~nding for the last monti in eachfiscalyearof
productionlesscumulativespendingforallprioryearsand uses
thisresultto spreadnonrecurringcosts.
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TableIV.~. - Continued.

RecurringProduction

The totalnumberof months,N, inthe phaseiscalculated. Squal
monthlyspendingratesare computedas follows: monthlyrate=
l/N. Annualratesare computedforeachfiscalyearbasedon the
numberof monthsin the yearand themonthlyspending rata These
rates are used for system level cost elements, WBS recurring
productioncostsare basedon lotproductionratesand datesin the
UnitPrrxluctionCost recordforeachWBS item.

5.12 ~. The deploymentfile is used to buildup an operatinq
equi~ent densitytableto computeprojectionsfor O&M rest;duri;gequi~
ment phase-inand phase-out,as wel1 as for costingdepotoverhauls.The
Modeluses~rcentagesas a simplifyingassumptionratherthan forcingthe
analystto enternumbersfor eachmonthof eachyear. The Mcdelsortsthe
deploymentscheduleinto ascendingsequencebasedon the startingyearand
month of eachdeployment.The modelthencalculatesthe percentage,N, of
o~ratingequipmentswhichcomeon lineineachmcnthforeachdeploymentas
follows: N = percent-e of totalto be deployed/Deliveryperiod(months).

Thesemonthlygxsrcentagesare thensummedto the equipnentdensitytableto
determineoveralloperatingpercentagesfor each month in the operating
cycle. The operatingcyclebeginswith the firstmonth of operationand
endswhen the lasteguipmentdeployedhasopsratedforthedesignatedsystem
life. The Model uses the o~rating equipmentdensitytable to compute
operatingcostscostsby yearby R3M categoryin bothconstantand inflated
dollars.Figure247 amtains thedeploymentworksheet.

5.13 ASD(C)TOA (totalobligationalauthority)and Outlay
inflationindices(deflators)are maintainedby theprogramsupportteamand
updatedsemi-annuallyor more oftenas required. Program managersand
contractingoftimrs may decidethatotherindicesare more applicableto
the system. Pate 1 and Pate2 are providedfor usewhen ratessuchas BLS
deflatorshave beenspecifiedfor a givencontrac~ Theseratesonlyapply
to manufacturereffortscomputedin the WBS file. With the exceptionof
negotiatedratesapplicableto manufacturerefforts,changesto the MD(C)
deflatorsavailablein the Mcdelshouldbe made onlywith Serviceapproval
and theirderivationfullydocumented. When using the ASD(C)inflation
tables,the Modelwil1 ask whetherto use the lT3Aor Cmtlayrates. Cutlay
ratesare normallyused for weaponsystemprocurementssincethe outlay
ratesreflecthistoricals~nding patternsand recognizethe factthatsome
spending takes place in years after the year in which the money is
obligatd. T@. rateaassumeall s~nding will be completedin theyearthe
moneyis obligated.Figure247 containsthe inflationrateworksheet.

..
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LIFE CYCLE COST tR3DEL
FUR
DEFSNSE MATSRIF2.ISYST~

Pkase

Dan&val

FSD

Production

DATE:

SYSTEM:

SmlmJLs

Start Ehd Reference
YearMonth YearMonth
—. —.

—— ——

—— ——

SPKNDINGRATES

Phase Year

123456789 10

D&V-CX3V _____ —__

D&V-CONl’ _____—_—

—— —— —— —— ——

—— —— —— —— ——

PRcQI’a+G_______ ———

PRm+R-c _______

FRCI)-R-G_______— — —

FRDD-R< _______— _ —

11 12 13 14 15 16 17 18 19 20

D&V~

D&V-C13NT ______

—— —— —— —— ——

—— —— —— —— ——

FRQIMWG ___. __—

FRm+R—c_______ ———

FRCBR-G _____—_—

FRCIFR-C_________ —

FIGURE 246.
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mm:

SYs’rml:

F@ERRwE:

LIFECYCLE0X3Tf43DSL
mR
DEFW5E ~FL SYSTENS

DEP~/IN~TION

R.71!ERAT LSNT 1 SHIF14SNI

D~ / STARTR4TE
SHIFllEl?I (-MO)

% TomL EQllmm?l’
TO BE FIEl,DSD

DELIVERYPSRIOD
(NDMSEROF M3N1’HS)

1
2
3

——
—.
—.
——
——

4
5

6
7
8
9
10

——
——
——
——
——

——
——
——
——
——

16
17
18
19
20

——

——
——
——

INFLATIONRATES(OP?JICNAL)

R&D MilCon EYw C@.1

I

I

Pate 1 Rate 2 MilPer OtherProc

19_
19_
19_
19_
19_

:;=

——
——
——
——
——
——
——

O@years .—

FIGURE 247.
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5.14- Cost submQ@21. This .vectionpresentsthe alternative
methrilolrqyfor estimatirqsystemlevelCOstelements. It usesthe basic
estimatingmethodologiesfor WBS costing. This is an optionwhich will
prcducecostsin additionto any directlyenteredsystemlevelrmstswith
the samecostelementnumber. !lheeevaluesarecomputedteforetherollup
of the systemlevelcostsand thereforewill influencethe valuesof any
ratiossetusingthe systemlevelcosteditor.Figure248 is thedatainput
work~eet.

5.14.1~. The taseyear,budgetcategory,inflationcategory,
startdatesand activitydurationswill defaultto the aystemlsvaluesfor
the costelementbeingenteredunlessdifferentvaluesare entered. If
differentvaluesare enteredfor thecost element,thesebecomethedefault
valuesfor the subelements(material,labor,transportationand travel)
ratherthanthesystemvaluesifno entriesare made for the subelements.
If the defaultvaluesare leftunchaqed,thenchaqes in systembaseyear
fields,or schedulewillrhangetheserecords.‘lhisis es~ciallyimprtant
for the FOM/Budgetreportin currentratherthan constantyear dollars.
Changesin thetudgetdue to dmrges in schedulemay be determineddirectly.

5.14.1.1~. If the costelementhaa its own schedule,charqesin
the masteror systemschedulewill not *ange the cost element’sschedule
exceptthateacheventshouldfitwithinthemasterschedule.IWentswhich
falloutsideof the masterschedulewill te cnstedas scheduledwithinthe
recordand will lx?reprted in annualreportscorrwtly (i.e.,as scheduled
at the eventlevel).‘l’heModelwill generatewarningsof any mst element
recordswhosescheduleviolatesthe master schedule. If,acostelement’s
scheduleextendsbeyondthe @aae startdate plus30 years, the excessis
reportedin the 30th year. If the cost elementbeginsbeforethe phaae
start&te, the@ace startdateis adjustedto meet the elementstirtc%te.

5.14.2 . The name fields are optional for documentation
purposes,asare the sourcefields. Eachofthesefieldsis limitedto 20
characters.

5.14.3Subtotal. w to 5 subtotalsfor differentactivitieswithinthe
recordmay beentered. Ifmore thanfivesubtotalsmake up theactivity,
enteras many additionalrecordswith the sameWSS numberas requiredto
describeeachof theactivitiesbeingcosted. ‘Ihemodelwill ask for the
numberof subtotalswhichthe ueerdesiresto enter.
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LIERCfCLDCW1’MODEL
FOR
DEFHiSEMA1’BRELSYSTEMS

sYsrsw:
DA?&

system Cost SlementWorksheet

Oat Element ActivityWame
Base year(y’y)_ Budget Category (R&D,PRCCtO&M,OFRWMILCDN)_
StartDate(YY) _ ActivityDuration (MM)

C4
C5
C6
C7
Cs
@

, I
I I I

I I I

I I I I

cl&l~

C12 I I I I
g4 ~

CJ5 I I I I
C16
C17 I I I I

C18 I I I I
C19
C29
al
C22
Ca
C24
Q5
C26
C27
cm

a.

Sdit Total M4ntal(s) 1
Description (lMel 2 3 4 5

m m($fi~r~r%,~) ~ ~
Fh&ri&btdg) c2a~

@3t/tit,record#
Inflaticna?ltsgxy
BaaeYear(YY)
~wrc;yw

Saurce

Iator‘IbM(s)
Nurkercfunlta
Lwel,cost/unit
nlflatialcategory
- Year@Y)
Rldgetrateqory
Desrri@icm
source

‘lkSvellbtal(s)
Wuiteroftri~
I13re6/trip
L@s/trip
Eailypr diem
-rental
#KB tkwea
m~~
Inflstioncattqo~
BsseYear@Y)
*t Catqory

I I I I

I I I I

1 I I I

mnaprtaticr)lbtal(s)
Cbst@hipm?nt
Wurkerof shipmnts
Inflation mtegory
EaseYearW
Su&g!t Gitegory
Description
Scurce

FKilRE 248. Svstelncostelement wuksheet

aO I I I I
C31
C32 I I I I
C33
C34 I I I I
C35 I I I I
C36
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5.15 Army cost element structure. TableV containsthe Army “BigFive”
costelementstructure.Thecostscontainedin theArmy reportare the same
as those containedin the regularlifecyclecost reportexceptthat the
Army does not includecostswhich the Army identifiesas infrastructure
costs. These includeinventoryintroductionand administrationcosts,
retirementliability,medical support,and the factor for transients,
prisonersand patients. ‘Ihesecostsare includedin thebasiclifecycle
costreportfor otherServices.For Arsy prsonnel,theeecnstsare zerced
out will not reportin eitherrewrt.

5.15.1~. The Army reportalsorearrangesthe threelifecyclecost
@ases intofive activities,addingMilitaryConstructionaml Fieldingas
distinctphases. The Model automaticallyremovesthe appropriatecost
elements from the Productionand Operatingand Support cost element
structuresto form thesetwo structures.
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Wble V. &mv “Bia Fivem cost el- struc~

DEFN
P.m

1.0
1.01
1.011
1.012
1.013
1,014
1.02
1.021
1.022
1.03
1.031
1.032
1.04
1.05
1.06
1.07
2.0
2.01
2.011
2.012
2.013
2.014
2.02
2.021
2.022
2.023
2.024
2.03
2.04
2.041
2.042
2.05
2.051
2.052
2.06
2.07
2.08
2.09

DEVELOPMENT
DSVEWFMENTE2W
ENXNEERING
mm, ENG,& HAN (FSP)
looLn?G
FROIwlYFEMmuFAclwRE
IATA
~ LCG SUP (IIS)
NON-ILS
SYm mm & EsV!L

am
SYS/FRQJFU4T
m’IRAIN, sERv&ED
FACILITIES
UIHERRY1’&EFUN)DSV
FRCIXX2I’1ON
I?31+RDWUUNGmm
PAW IN)FACIL(PIF)
FRcDWE SUIT (FB)
DEFMl’PRUIED (IMPS)
m l?x-RELuR*a)
RECURRINGPRUXJCTION
NANUFACIWRIM
RECWW133 ENG
SUSTAINING‘nxEIIhc
CWMI~ CDNI’ROL
mGINEEFmiG C-lm2Es
IRTA
IIs
NON-ILS
~-TliST&NAL
ms
NON-11.S
m ‘IRAINrSERV& m’
INITIALSFAR!S
OFERAT/SI’ITAC1’lV
OIHSRFRm FUWFRCD

3.0
3.01
3.02
3.03
3.04
4.0
4.01
4.02
4.03
4.04
4.05
4.06
5.0
5.01
5.011
5.012
5.02
5.03
5.04
5.041
5.042
5.05
5.06
5.07
5.071
5.072
5.08
5.081
5.082
5.083
5.084
5.085
5.086
5.087
5.09
5.10
5.11
5.111
5.112

MJU’TAFYOXSTRWHON
m 03N-CTION
m 03J-12TION
013?F/SITEACT CONSJT?
0!C=IMC4FUNDCUW’R
FIELDIW
swrEMTEsT&Ba4L
ILs’rRAIN,sERv&HmL
TFJWKJKI’ATION
INITIALREPA3RPARTS
SYSSFEX13XEOPR
C?IllO&M ~ FISID
=A~
REFLENIssMEt?rSPARB
O&F!REPAIRPARTS
FRCKmmENT SFm
KE’I’R,OIL,& LOS
TRAININGAMM3/MISL
DSRYllFWNTEWWE
CIVILIANIAEC)R
MATERIEL
FIELDMAINTUV IAS
TRNWFOKI’ATION
5YSSPEC~ TRAINIIV2
Am@4SLE/EQOIP,
SEFWIU!X
MILITARYFEFX?JNSL
CREW PAY & ALImANcss
nAINrPAY& ALIai
SYs SFECWIT P&A
tiINEE~INER P&A
sYs/FRalPGMr P6A
R3W CIK OF ~A (F@
O!llIMFAIlllK)SUi71
sYs/FRCUm (Clv)
M)DIFICATIDNS/KIIS
_ SUSTA=T
O’E-lO&M El-N)SUS1’
OIHFRCCEUND BUST

‘R7TALLIFECYUE CD=
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