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1. This military standard is approved for use by all Departments and Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use

in i mprovmg this documeni shouid be addressed io: AFMC/FMA, Wrighi-Paiierson Air Force Base, Ohio
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3. This military standard is applicable to all defense materiel items (or major modifications) (a) established as
an integral program element of the Future Years Defense Program (FYDP), or (b) otherwise designated by the
DoD Component or the Under Secretary of Defense (Acquisition).
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4. The practices and procedures coniained in ihis standard pplicabie io sysiems, equipment, and other
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that facilitate:

a. A more effective management and technical base for planning and assigning management and technical
responsibilities within government offices responsible for the acquisition of defense materiel items and
contractors furnishing the items.

c. More consistent control over and reporting of the progress and status of engineering and other contractor
efforts, resource allocations, cost estimates, expenditures, and procurement actions throughout the acquisition of
defense materiel items.
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activation, operational use, and phase-out

5. The uniformity in definitions and approach for developing the top three levels of the work breakdown
structure established by this standard is expected to assure compatibility of multiple-data requirements. The
benefits expected from increased uniformity in the generation of work breakdown structures and their
appiication to management practices wiil be reaiized by the improved imerpretation and reconciiiation of aii
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6. This military standard is based on the cooperative efforts of the military services with assistance from
industrial associations.
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1.1 Purpose. This standard establishes criteria governing the preparation and employment of work breakdown
structures for use during the acquisition of designated defense materiel items to display and define the products
to be developed or produced.

1T Aselinnsine

1.4 Applcdauvil,

1.2.1 The work breakdown structure requirements established by this standard are associated solely with the
acquisition of defense materiel items (or major modifications) that are (a) established as an integral program
element of the Future Years Defense Program (FYDP), or (b) otherwise designated by the DoD Component or
the Under Secretary of Defense (Acquisition). Specifically, it pertains to only those elements of research and
development and investment that are applicable to contracted efforts.

179 Mhic ctandard ia sn ha siaad he otk aantnantaeme amd FTUATY £ e b (s nminmend mdteslilan) Te AL o
ik LD D U4l 1D tU UL WA VY VUl WluaLvluld 4l L LolIpuULCiL (JUVCILIIC VIUCD) 111 Uit
develonment of wark hreakdaoumn ctrmctrece for the acomicition of defence materiel itame
gevelopment of work preaxgown siructures Ior (he acquisition of CeIense matene: items.

1.2.3 Work breakdown structures in use on existing programs will continue to be used on these programs
unless it is considered mutually advantageous to the Government and the contractor(s) to apply this standard.
Approval for substitution should follow guidance in paragraph 4.1.1.
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2.1.1 Specifications, Standards, and Handbooks. This section is not applicable to this standard.

2.1.2 Other Government Documents, Drawings, and Publications. The following other Government
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documents, drawings, and publications form a part of this document to the extent specified herein. Uniess
otherwise specified, the issues are those ciied in the solicitation.

PAMPHLETS

Contractor Cost Data Reporting (CCDR)

Cost/Schedule Control System Criteria Joint Implementation Guide

(The above pamphlet numbers identify two single documents: Contractor Cost Data Reporting (CCDR) System
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Defense Logistics Agency Handbook

Defense Contract Audit Agency Pamphlet

(Stock Number 0518LP1003001), and Cost/Schedule Control Systems Criteria Joint Implementation Guide

(Stock Number 0518LP1002010).
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2.2 Non-Government Publications. This section is not applicable to this standard.

2.3 Order of Precedence.
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3. DEFINITIONS

3.1 General. Terms will be as defined herein and in the appendices of this document.

3.2 Program Element. A program element is the basic building block of the Future Years Defense Program
(FYDP). It is a description of the mission to be undertaken and a Iist of the organizational entities identified to
perform the miss 'ion assigmmeni. A program eiemeni ma 'y consist of forces, manpower, maieriei (both reai and

qarvinae and accnniatad o nao an nhla
p\.xouua.l PIU}NI.I’[, DL VIVAD, aliu adduwviatvu wnm, aD appu\.auu.

3.3 Defense Materiel Item. Defense materiel item is a term used within the DoD to identify a system or item

that is usually established as an integral program element or is identified as a project within an aggregated
program element.

3.4 Work Breakdown Structure. A work breakdown structure (WBS) is a product-oriented family tree
composed of hardware, sofiware, semces, data and faciiiiies which resulis from systems engineering efforis
Arreten s o nnmricitinn nf a dafanca matarial A wwnelr heanbAdacern anlacra nend Aaficns shaa
uulu.15 ulb a»qulmuuu vL a ULCILIVIDG mwll&l llbul A WULRN vlLanuuwil auuuu.uc \.uapmya F.1tiNg ucllm uic
product(s) to be developed and/or produced and relates the elements of work to be accomplished to each other
and to the end product(s). The work breakdown structures prescribed by this standard have been organized
within the seven categories of defense materiel items and consist of the upper three levels of the work

breakdown structure.

3.4.1 Categories of Defense Materiel Items. The seven categories of defense materiel items identified in 3.4
are as foiiows:

Aircraft ch!emc

Electronic/Automated Software Systems
Missile Systems

Ordnance Systems

Ship Systems

Space Systems

Surface Vehicie Sysiems

wme A o

342 evel Identification. The three work breakdown structure levels specified in 3.4 are as follows:

Level 1: Level 1 is the entire defense materiel item; for example, the Minuteman ICBM System or the
LHA Ship System. Level 1 is usually directly identified in the DoD programming/budget system either
as an integral program element or as a project or subprogram within an aggregated program element.

T ae:nl D T ne.nl b nmn srrntmem alacminetn AL dbhn A Lin e dnta) Zan e e L B0 s B __1
LAVCL 4. V<1 < CICHICIItS 4ai€ mad 1 CICILHICIULW Ul UIC UCICIDC IIACTICL IICHL 411U 4IC dDUDOIUIIAIC LU ICVEL
1- far avamnla a chin an air vehirle a trarkad uvehirla and acarecatinne ru;:-nc {cnch ac auctam
Ay AVLI VAGMILIPIv, @ SHip, GIL (i VLvilbib, 8@ HaEVALU VUIULIV, GUU GEEiVEGLULL 01 ServiCes \RUVLL @D DY OveiLk
test and evaluation, and systems engineerir 1g/program management) and data.

Level 3: Level 3 elements are elements subordinate to level 2 major elements; for example, an electric
plant, an airframe, the power package/drive train, or type of service (such as development test and
evaluation, contractor technical support, training services), or type of data (such as technical
pubiications). Lower ieveis foliow the same process.

3.5 Program Waork Rreakdown Structire, A program work breakdown stmicture is defined as th

breakdown structure that covers the acumsmon of a specific dcfcnsc materiel item and is related to contractual

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
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3.6 Contract Work Breakdown Structure. A contract work breakdown structure is defined as the complete
work breakdown structure for a contract. It includes the DoD approved work breakdown structure for reporting
purposes and its discretionary extension to the lower levels by the contractor, in accordance with this standard
and the contract work statement. It inciudes aii the eiements for the products (hardware, software, data, or
services) wiiich are ihe responsibility of the comiractor.

3.7 Work Breakdown Structure Element. A work breakdown structure element is a discrete portion of a work
breakdown structure. A work breakdown structure element may be an identifiable item of hardware, software,
services, data or facilities.

3.8 Systems Engineering. Systems engineering is defined as a comprehensive, iterative technical management
process to:

a. Translate an nmmﬁnn-_\l npprl ;nﬂn a t\nnﬁm:md svstem m”ﬁnn thaf nmd fhrnnnh a evcfmngﬁn

a. 1QILILAL Upeia Dy i Sy L LN
concurrent approach to integrated design of the wqtem and its related manufacturing, test, and support
processes;

b. Integrate the technical inputs of the entire development community and all technical disciplines
(including the concurrent engineering of manufacturing, logistics, and test) into a coordinated effort that meets
established program cost, scheduie, and performance objectives;

¢. Ensure the compatibility of all functional and physical interfaces (internal and external) and ensure

that system definition and desngn reﬂect the requirements for all system elements. hardware, software,
facilities, people, and data; and

d. Characterize technical risks, develop risk abatement approaches, and reduce technical risk through
early test and demonstration of system elements (ref. DoD Instruction 5000.2).

20 Nanfieneatinn Tian A ranfionratinn itom 10 an acoraagatinn nf hardwwara nr cnfiamra that catiofiac an and
Jd.7 ) u.uEul.au AR ALGLALL. e N \«Ullllsul“llull AW ALL 1D Al assl\a GUIUVIL VUl IIGLUYYALL Ul DULILVYYALL WWial oalidliivo all Gilu~—
use function and is designated by the government for separate configuration management (ref. MIL-STD-973)

3.10 Acquisition. Acquisition is a term used within the DoD to denote the directed, funded effort that is
designed to provide a new or improved materiel capability in response to a validated need (ref. DoD Directive
5000.1). Acquisition commences with the conceptual phase and is completed at the end of the production
phase. It excludes all operating and support activities.

2 11 TIntagratinn Accamhly 'T‘ool- onrl Fhmbn\\t Coa Annnnﬂtv H Warlr Reraskdawn Ctmicrtnra Nafinitinne
J. 11 LALAA XL ALLIVLL nookul PR CLINE WUh. WA I‘Pll ll, VY VAR LLWANRLU YTLL WJid ULl lelmuvm’
Common Elements (ref. page H-2), for a complete definition. In those instances in which an imggga_tjg_q,

assembly, test and checkout element is used (Appendxces A through G), it will include all effort of technical and
functional activities associated with the design, development, and production of mating surfaces, structures,
equipment, parts, materials, and software required to assemble the level 3 equipment (hardware/software)
elements into a level 2 mission equipment (hardware/software) as a whole and not directly part of any other
individuai ievel 3 eiement.

3.12 Functional Cateoories Althnnah thig standard does not address functional r‘atpor\npc for each work
2.12 munctional ( ategones.

breakdown structure element there is a functional breakout. The cost of any specnﬁed work breakdown

4

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.



structure element at any level is composed of one or more functional categories. Functional categories include
engineering, tooling, quality control, manufacturing, and purchased equipment, and are defined in Chapter 4 of
the referenced pamphlet, Contractor Cost Data Reporting (CCDR) System. DoD regulations reference and
establish requirements for functional breakouts on specified work breakdown structures. Functional categories

are not work breakdown structure elements and are not to be represented as such in work breakdown structures.

3.13 Nonrecurring and Recurring. Work breakdown structure elements can contain both nonrecurring and

rﬂ"nrrmo effort. Nnnrmrmno effort includes all deemn develnnment test (prrmt acceptance tpetmo\ basic

and rate tools, and manufactunng support to engineering for the des1gn, dcvelopment and test effort. Recumng
effort includes the mamufacturing of the test and production units (including acceptance testing), sustaining
engineering and sustaining tooling. The DoD approved Contractor Cost Data Reporting (CCDR) Plan
establishes the requirements for reporting nonrecurring and recurring breakouts on work breakdown structures
speciﬁed for contractor cost data reporiing to the government. Nonrecurring and recurring definitions are given

Mhneméas Af tha eafavannad anmehlar Nandeantne Mact Maota Damactios )

CQerodnces
lll Laapwer "' 01 ui€ IeIciencea palipiict, Lulluaviul LOSt vawd nepuruny \\a\.zU N) oystu.u
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used for contracts requmng comphance with the Cost/Schedule Control Systems Criteria (C/SCSC), per DoD
instructions, and the reporting systems of Cost Performance Reports (CPR), Contract Funds Status Reports
(CFSR), Cost/Schedule Status Reports (C/SSR), and Contractor Cost Data Reporting (CCDR). This section
summarizes the overall relationship between this standard and those policy issuances. Consult the DoD
regulations for instructions related to the referenced documents.

4.1.1 Contractor Cost Data Reporting (CCDR) Plan. The CCDR Plan procedures in DoD regulations are the
framework for work breakdown structure development and approval. Those procedures begln during the
development of the Statement of Work (SOW) and before the issuance of solicitations to industry for advanced
development prototype and/or engineering and manufacturing development contracts and continue through the
completion of the productmn program. The CCDR Plan, as a key mtegratlon planning document for a
program, shail be used by DoD Components to ensure that program work breakdown structures are developed
in accordance with this standard. This planning process is extremely important since the resulting approved
program work breakdown structure (1) defines the program and (2) is used to organize the solicitation(s) and
identify for prospective contractors the upper level contract work breakdown structure. The final contract work
breakdown structure, incorporating any changes negotiated with the contractor, is the basis for contract
organization. The statement of work, contract line items, and reporting requirements must all be consistent with
the program work breakdown structure approved in the CCDR Plan.

4.1.2 Cost/Schedule Control Systems Criteria (C/SCSC). When a contract requires that a contractor’s cost and
schedule management control system comply with the C/SCSC requirements identified in DoD instructions, the

system is reviewed to ensure that the contract work breakdown structure is used as the framework for
organization, planning, budgeting, accounting, analysis, and revision of all contract work. The C/SCSC does
not establish the adequacy of the contract work breakdown structure. The contract work breakdown structure
contained in the contract is based on the approved CCDR Plan (or the DoD Component approved plan, if
appropnate) Contract work breakdown structure development begins before a solicitation is released to

....................... ~Eal(Jalval n.\m—.l. Nce reviews ensure that tha ~nnteantas 1qing tha ~ranten

1uuuauy AllCl contract awdild, U/oLvou U 11aliCT 1 v' wd CIDUIT udiat uiC Lunuactiul m 'uaius i€ Conuac

0 manage the contract.

4.1.3 Cost Reports. The CCDR, CPR, and C/SSR forms require use of contract work breakdown structure
reporting elements, and the CFSR may require contract work breakdown structure element reporting.
Submission of these reports is required during performance of applicable contracts; certain CCDR forms are
also required with contractor Tesponses to solicitations. The CCDR Plan shows the CCDR submission

PO Sy Sy e namndad lea anlinldndinemo and Annbeanta and nntas ~thae AAod vamArting 2o eieaman

rcqmrcmcn(.s o UC lu(.urpumtcu ll.l bUllLlLdLlUub dalllu Lonudetd aiild luui\-dth uth Ludt 1tpul lillg quIiilCu.lCuLb,
such as CPR and CFSR. Contractual reporting is through the contract data requirements list (CDRL). During
contract negotiation, any needed adjustments may be proposed by either party. As a general rule, routine
reporting is at level 3 of the contract work breakdown structure (level 2 for CFSR, when applicable), except for
high-cost, high-risk, or other high-interest elements that are at lower levels. The appropriate contract work
breakdown structure level specified for routine reporting shall be evaluated carefully by the DoD Component
with the contractor to ensure only the minimum amount of reporting necessary to achieve effective management
coniroi is required.

4.2 Waoark Breakdown Structure. The DoD Component shall develop a program work breakdown structure for
defense materiel items prior to program initiation by selecting appropriate elements from one or more of the
work breakdown structure(s) set forth in Appendices A through G of this standard that are applicable to the
program. Approval of this program work breakdown structure shall be obtained in accordance with DoD
reguiations. From this approved program work breakdown structure the individuai contract work breakdown
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structure(s) will be developed by the DoD Component and negotiated with the contractor(s). The negotiated
contract work breakdown structure(s) will then be extended to lower levels by the contractor(s) to define the
complete contract scope. When aggregated with the program work breakdown structure, the extended contract
work breakdown structures shall form a complete work breakdown structure which will be used throughout the
acquisition cycle. Figure 1 depicts the evolution and relationship of the work breakdown structure(s) to the
various acquisition stages.

4.3 Program Management. The program work breakdown structure and contract work breakdown structure
extensions can be used as a framework for technical and management activities. The program office should
employ the program work breakdown structure and its contract work breakdown structure extensions as a
coordinating medium in planning for further systems engineering, resource allocation, cost estimates, contract
actions, and work execution. The reporting of progress, performance, and engineering evaluations as well as
financial data, shall be based on the program work breakdown structure.

4.4 Solicitation and Proposal Action. The contract work breakdown structure used for solicitation will be
structured by selecting appropriate elements from the approved program work breakdown structure. The
contract line items, configuration items, contract statement of work tasks, contract specifications, and contractor
responses will be expressed in terms of the work breakdown structure to enhance its effectiveness in satisfying
the objectives of the particular acquisition. While the relationship of the contract work breakdown structure
elements to the statement of work tasks and the contract line items should be clearly traceable, there may not be
a one-to-one relationship, nor is it required.

4.5 Specifications and Drawings, The family of specifications and drawings resulting from the progressive
steps of systems engineering will conform to the evolved program work breakdown structure and its extensions.

tor M ement Control m. The contract work breakdown structure shall serve as the
framework for the contractor’s management control system which shall provide auditable and traceable
summarizations of internal data generated by its performance measurement procedures.

4.7 Integrated Logistics Support (ILS). The integrated logistics support element will be accommodated as
indicated in the upper levels of the work breakdown structure in Appendices A through G. Aggregations of
work breakdown structure elements for logistics support management and reporting will be accomplished by
summation of those level 2 ILS elements which are fully ILS elements (that is, training, peculiar support
equipment and initial spares) plus those portions of level 2 elements identified as ILS elements at level 3 (such
as support data and ILS management).

4.8 Planning, Programming and Budgeting System. The program work breakdown structure shall be used
whenever it is necessary to subdivide the program element data for the planning, programming and budgeting
system. The program work breakdown structure shall also be used in cost estimating for future programs and
procurement actions.

4.9 Life-Cycle Cost. Life cycle cost is the total cost for the research and development, investment, operation
and support, and disposition of a weapon or support system. It commences at the start of the conceptual stage
and ends with the retirement/demilitarization of the system from the inventory. The work breakdown structure
requirements established by this standard are associated solely with the acquisition of defense materiel items (or
major modifications) and, specifically, those elements of research and development and investment that are
applicable to all contracted efforts.
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ollowing shall be relatable to elements of the program work breakdown structure:
Structure of work statements

Contract work breakdown structures

Contract line items

Configuration items

Technical and managemeni r€poris

Navarnmant_fiirnichad itamce
VUOVCINNCH-TRINIoN0U 1S

mo Qe o

4.11 Reporting. All reporting requirements for the program shall be consistent with the program work
breakdown structure. The organization of reporting requirements shall not be construed by either the DoD
Component or the contractor as determining the manner in which the defense materiel item is to be designed or
produced.
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5.1 Work Breakdown Structure. The appropriate category or categories of work breakdown structure(s) and
related definitions prescribed herein shall be used in the preparation of the program work breakdown structure
for the specific defense materiel item under consideration.

5.1.1 Aircraft Systems. The work breakdown structure and definitions for an aircraft system shail be as
specified in Appendix A.

5.1.2 Electronic/Antomated Software Systems, The work breakdown structure and definitions for

electronic/automated software system shall be as specified in Appendix B.

an
exn

5.1.3 Missile Systems. The work breakdown structure and definitions for a missile system shall be as specified
in Appendix C.

A _a a2

5.i.4 Ordnance Sysiems. The work breakdown siruciure and definitions for an ordnance sysiem shail be as

onanifiad oA

™
Speviiicvy ll.l nyppuuu'\ Lrs.

5.1.5 Ship Systems. The work breakdown structure and definitions for a ship system shall be as specified in
Appendix E.

5.1.6 Space Systems. The work breakdown structure and definitions for a space system shall be as specified in
Appendix F.

g1 "l Curfarcrae Ushircle Qucteme o worlk hrealdown ctricthire and dafinitinne for a curface vahircla cuctam
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shall be as specified in Appendix G

5.2 Program Work Breakdown Structure.

5.2.1 Preparation. The program work breakdown structure that encompasses the entire acquisition of a specific
defense materiei item shaii be preparea by the DoD L,omponent u’rogram Manager) This wiii be accompiished

PSSP S crrotnras nmsrtmanmteois ned mmnmocnemenmd mlosieione mennacoas el Alaeas

Uy bcxé\,uug, uuuugu SYSICIUL CHPIucCiiy aug mauagculcut pla.umug PLOULLDIIGD, dpplldelC CICINENLS llUul Onc Or

more of the work breakdown ctn"\hlrp(e\ enecified in Annpnrhr-pc A thrn“nh (G. While the cateogries and
more Oof i€ wWo GOV UCUre S, Specineg in vwaili© € Caiegon

elements enemﬁed in Appendices A thmugh G normallv w111 provide the basm for constructing a program work

breakdown structure(s), devnanons are permitted when a unique requirement exists which these appendices have
not addressed.

5.2.1.1 The preparation of the initial program work breakdown structure is normally accomplished by the DoD
Component as a resuit of systems engineering efforts conducted during concept formuiation or its equivaient.
1uc ll.lll.ld.l plugla.l.u WUIL uu;d.nuuwu auuw,uu: Bhd.ll bC de‘v'elupcu (8] UU an.lld.UlC lUl usc as uxc plUgld.lll Ioves
into demonstration and validation and/or engineering and manufacturing development, The systems engineering
effort identifies the category of defense materiel items and work breakdown structure elements considered to be
most suitable to satisfy the operational needs. Therefore, in preparing a program work breakdown structure for
a specific defense materiel item, a selection of the level 2 and level 3 elements from one or more of the work
breakdown structures identified in Appendices A through G shall be made. Unless a unique requirement exists
which the work breakdown structures as described by this standard have not addressed, only the work
breakdown structure elemenis specified in this standard shaii be uiilized; and these elemenis shall be identified
'v'v"th nnifarm n 1 Aafiniti ion, and ctnnr\h\rol nlacamant Fionra ? Deagram Warl Dvﬁn‘r:‘n"m
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Structure, demctq a format for develnmm.v and documenting a program work breakdown structure, Althongh

this structure is normally limited to thc upper three levels, addmonal elements at lower levels may be specxﬁed.
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Figure 2. PROGRAM WORK BREAKDOWN STRUCTURE
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5.2.1.2 When deviation from the prescribed elements and definitions in this standard is necessary because of a
unique requirement, additional or substitute elements, properly defined, may be used once DoD approval
procedures have been complied with and approval has been obtained.

5.2.1.3 The program work breakdown structure is not intended to be constraining. During demonstration and
validation or subsequent development efforts, changes may be proposed. Such alternatives shall be evaluated by
the DoD Component in terms of the benefits offered in context with the overall program objectives. The
changes adopted at the end of the demonstration and validation or subsequent effort shall be reflected in the
approved program work breakdown structure. The appropriate elements of the approved structure shall be
included in the negotiated contract work breakdown structure(s) and work statements for follow-on development
effort.

5.3 Contract Work Breakdown Structure.

5.3.1. Preparation. Only one contract work breakdown structure shall be used in each request for proposal and
the ensuing contract. The DoD Component shall structure the upper levels of the contract work breakdown
structure by selecting those elements of the program work breakdown structure which apply to the contract and
organizing them into a framework which supports the objectives of the program work breakdown structure.
Individual subsystems/equipment elements may be extended to lower levels to provide management visibility and
control. Figure 3, Work Breakdown Structure Matrix, depicts a format suitable for documenting the subdivision
of a program work breakdown structure into contract work breakdown structures for each contractor/source. In
the example, the program work breakdown structure level 3 element Fire Control becomes level 1 of the
contract work breakdown structure, and all other level 2 common program work breakdown structure elements
(ref. Appendix H) are included at level 2 of the contract work breakdown structure. A separate contract for a
level 4 program work breakdown structure element, such as Aircrew Training Device, also follows the same
procedure. The same contract work breakdown structure drawn from the program work breakdown structure
shall be used for each phase (development and production) of a program. The work breakdown structure
element System Test and Evaluation is an exception since it is not used for production.

5.3.2 Relationship to Program Work Breakdown Structure. Work breakdown structure "level” commonality
between the approved program work breakdown structure and the individual contract work breakdown structure
need not be maintained, provided that the approved program work breakdown structure element nomenclature
and definitions are not violated. Contract work breakdown structure levels may be different from program work
breakdown structure levels. For example, level 3 in the program work breakdown structure may be level 1 or 2
in the contract work breakdown structure. In addition, not all program work breakdown structure elements may
be in each contract work breakdown structure. Traceable summarization of individual contract work breakdown
structures into the approved program work breakdown structure shall be maintained.

5.3.3 Changes to Contract Work Breakdown Structures. When submitting and negotiating proposals,
contractors may propose alternatives to the contract work breakdown structure elements selected in order to
enhance effectiveness of the structure in satisfying the objectives of the particular project. Changes proposed by
the contractor shall require approval following DoD regulations and procedures. After necessary adjustments
are made based on a contractor’s proposal and contract negotiations, the elements selected for the contract shall
become the basis for further evolutionary extension by the contractor during the contracted effort. All

12
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5.3.4 Extension of Contract Work Breakdown Structure. The contract shall indicate the levels of contract work
breakdown structure at which costs shall be reported to the government. Traceability of cost accumulations
shall be required to those extended contract work breakdown structure levels which are used by the contractor
for cost control purposes.

5.3.4.1 In ihe exiended coniraci work Druucuuwn siruciure, consideration shail be given to the specific
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configuration items, service elements, items of data or meaningful product or management-oriented lower
indentures of a higher-level element. The contractor has complete flexibility in extending the contract work
breakdown structure below the reporting requirement to reflect how work is to be accomplished, assuming
lower elements to be meaningful product or management-oriented lower indentures of a higher-level element.
Particular attention shall be given to ensure the correlation of lower levels of the contract work breakdown
structure to the specification tree, contract line items, configuration items, data items, and work statement tasks.

€2 A9 Tha lamact laval nf tha nvhanrlnﬂ contract n:nrlr hrn-.ﬂrﬂn“m ctructire for hrnnmt nlanninag r\nntrnl and
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support will be that necessary to reach manageable units of functional tasks and should reflect the way the work
is actually being performed by the contractor. For configuration management, the contract work breakdown
structure will be extended sufficiently to identify all configuration items. This standard does not require that the
contract work breakdown structure level used for program control also be the level needed for configuration
control.
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structure, as negotiated, shall be attached to the contract. Information as to the extended contract work

breakdown structure content shall be available to the government program manager upon request.

5.4 Other Preparation Guidance.

5.4.1 General.
5.4.1.1 The definitions and terminologvy nresented in the annendices to this standard shall be used hu the DoD
3.4 1. 20 GENIMUCHS anG CIMINCICZy pr appe

Component as the basis for structuring the specific terminology and definitions for each work brcakdown

structure element. The contractor(s) shall prepare specific definitions for the contract work breakdown structure
(ref. 6.3).

5.4.1.2 Modification and changes such as redesign, rework, re-engineering, retooling, retesting, and
refurbishing shaii be associated with the work breakdown struciure eiement ideniified in the contract and
affecied by the change.

5.4.1.3 The level 2 program work breakdown structure elements Systems Engineering/Program Management
and System Test and Evaluation are defined to include any overall systems effort. These elements exclude
subsystem or component efforts that can be associated with a hardware/software element. (For example,
acceptance tests, qualification tests, and systems engineering for a particular hardware/software component shall
be included as part of the effort associated with the component and not with the level 2 elements of System
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contract work breakdown structure(s) even though the contract is fnr mhevqtemc Or comnone
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In this case, these efforts shall be summarized into the subsystem or component, rather than the program work

breakdown structure level 2 elements of Systems Engineering/Program Management and System Test and
Evaluation.

5.4.2 Software. Software shall be accommodated in the appropriate levels of the work breakdown structure.
Software shall be identified with the hardware it supports.
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contained in this standard may be applied to other than major programs as specified in paragraph 1.2. A
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program work breakdown structure can be developed for any subsystem/program regardless of size or
complexity, by proper application of the product-oriented structuring concepts set forth in this standard.

4.3.1 For example, given a radar subsystem within an aggregated program element which is to be managed
S a sysiem entity, the radar becomes the level 1 mission system, i.e., radar system. Subordinate to this level 1
A ne

h!g Uls

system ig tha laval ) fmicginn) radoe amninmaont nnd saciead conaeia alacnedo do cbemzadecon PR,

SYSILIIL IS WiC 11XVl < UHiESSIOI) Tatal CuUipineiit ana lcquuw ECLCLIC Ciccns o saucure the b‘l.l[)b)’blcm
as a complete system entity. The level 2 radar equipment is logically expanded into level 3 subsystem elements,
such as transmitter, receiver, antenna, antenna pedestal, and integration, assembly. test and checkout. Common
elements, such as Training, Peculiar Support Equipment, Data, and System Test and Evaluation, are identified
at level 2 and extended to lower levels as required for the management and control of all elements necessary to

meet the radar system mission requirements in an operational environment.

koo Py, oo inunhyin N O MATe cantractnre s ar PO T I SISl
5.4.3.2 For subsystems/programs involving two or more contractors, this same technique is appropriate for
applying a program work breakdown structure to individual contract work breakdown structures by
contractor/source.

5.4.4 Acquisition Phase. The program work breakdown structure and contract work breakdown structure(s)
shall be established initially at the award of the development contract and extended during development. A
single program work breakdown structure, element nomenclature, and definition in accordance with the
guidelines prescribed herein shall be maintained throughout the acquisition phases to insure traceability. For

1 lirahl + tad affrre
purposes of this standard, the acquisition phase will include all applicable contracted efforts.

5.4.5 Placement of Multi-Function Equipment/Software in the Work Breakdown Structure. Flexibility is
required in the systems engineering and design process, therefore latitude in placement of the multi-function
hardware/software in the program work breakdown structure is permitted. This latitude will be limited,
however, by the tollowmg pnnc:ple multl functlon hardwarc/software w111 be part of the work breakdown
performance constraint. (Critical performance constraint is that which primarily drives the design of the
software.) In cases where the application of this rule results in a conflict in the selection of the proper element,
the specification relationship shall take precedence.

5.4.6 Work Breakdown Structure for Subcontracts. The prime contractor shall be responsible for traceable
summarizations of subcontractor data supporting its prime contract work breakdown structure elements. As
required, the prime contractor shall negotiate a work breakdown structure with the subcontractor that permits
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the prime contractor to fulfil
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6. NOTES

6.1 Intended Use. This military standard is applicable to all defense materiel items (or major modifications) (a)
established as an integral program element of the Future Years Defense Program (FYDP), or (b) otherwise
designated by the DoD Component or the Under Secretary of Defense (Acquisition).

6.2 Guidance for Contractual Application. The requirements of this standard may be modified when deviations
from the prescribed elements and definitions in this standard are necessary because of unique requirements (see
5.2.1.1. and 5.2.1.2.).

6.3 Data Requirements. The following Data Item Description (DID) must be listed, as applicable, on the
Contract Data Requirements List (DD Form 1423) when this standard is applied on a contract, in order to
obtain the data, except where DoD FAR supplement 27.475-1 exempts the requirement for a DD Form 1423.

Reference
Paragraph DID Number DID Title
5.4.1.1 DI-MGMT-81334 Contract Work Breakdown Structure and

Definitions

6.4 Subject Term (Key Word) Listing.

Acquisition

Contract

Contract Funds Status Report (CFSR)
Contract Work Breakdown Structure
Contractor Cost Data Reporting (CCDR)
Cost Performance Report (CPR)
Cost/Schedule Control Systems Criteria (C/SCSC)
Cost/Schedule Status Report (C/SSR)
Defense Materiel Item

Program Management

Program Work Breakdown Structure
Systems Engineering

Work Breakdown Structure

6.5 Changes from Previous Issue. Marginal notations are not used in this revision to identify changes with
respect to the previous issue due to the extensiveness of the changes.
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APPENDIX A
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
AIRCRAFT SYSTEMS

10. SCOPE

10.1 This appenmx pl'OVlOCS the aircrafi sySIem work breakdown siructure. Definiiions for the aircraft air

cealioto
vEnicCic arc pluvxucu u]. uua ayycuum ucluuuuua lUl COILINOn VY Dn) clcmcuw ayyll\rdulc lU l-uc d.ll\-ld.ll dllu aii
other defense materiel iteme are in Anmnrhv H Work Rreakdoun Structuras mﬁnlhnne Commaon Elementg,

Vaivi Uwiviiow a2

This appendix is a mandatory part of the standard. The information contained herein is mtended for
compliance.

20. APPLICABLE DOCUMENTS

20.1 Governmeni Documents.

20 1 1 Cnecificatinne Qtnndnrde and Handbooke, The followine cmiﬁnntinne ctnndnrt‘le and handhooks
PALES 99 § ugw.uwuuvnw, ng spec

form a nart of this document to the extent specified herein. Unless otherwise snecnﬁed the issues of these

—'r*’ UL LE

documents are those listed in the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation.

AATT _CTTY 1274 Waisht and Dalacan NMats Danacting Dame far Adinneafs Meoaldins
IVIIL-31LJ-137% v Ciglil diid baiafiCe vaia nCportiiig r0f1 10T AlrCrarn unciuding
Rotarcraft)
~etorcratt)

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are available
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)

20.2 Non-Government Pubiications. This section is not appiicabie to this siandard.

30.1 Levels. The following is the work breakdown structure for an aircraft system.

Level 1 Level 2 Level 3

Airframe

Propulsion

Air Vehicle Applications Software
Air Vehicle System Software
Communications/Identification

| § PO PSS DY 7 o IS Jt PRI

Nay lgdllUlU quuauu:

Data Display and Controls

A-1
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Level 1

MIL-STD-881B
Level 2 Level 3
Survivability
Reconnaissance
Automatic Flight Control
Central Integrated Checkout
Antisubmarine Warfare

Systems Engineering/Program Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support
Test Facilities

Training
Equipment
Services
Dan~ilieias
racluced
Data

Technical Publications
Engineering Data
Management Data
Support Data

| 2 POV S P
Daid Dceposiory

Test and Measurement Equipment
Support and Handling Equipment

Common Support Equipment

Test and Measurement Equipment
Support and Handling Equipment

Operational/Site Activation
System Assembly, Installation and Checkout
on Site
Contractor Technical Support
Site Construction

Qita/Qhin/Uahin
DIC/ Silip/ v il

=

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Initiai Spares and Repair Paris

A-2
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40. DEFINITIONS

40.1 Aircraft System. The aircraft system element refers to the complex of equipment (hardware/software),
data, services, and facilities required to develop and produce the capability of employing those fixed or movable
wing, rotary wing, or compound wing, manned/unmanned air vehicles designed for powered or unpowered
(giider) guided flight.

40.1.1 Air Vehicle. The air vehicle element refers to the complete flying aircraft, including airframe,
propulsion, and all other installed equipment. It includes the design, development, and production of complete
units (i.e., prototype and operationally configured units which satisfy the requirements of their applicable
specification(s), regardless of end use).

40.1.1.1 Airframe. The airframe element refers to the assembled structural and aerodynamxc components of

the air vehicle that support subsysiems essential to designaied mission requirements. It includes, for example,
the basic structure (i.c., wmg empennage, fuselage, and associated manual flight control system), rotary wing
pvlons, air induction system, thrust reversers, thrust vector devices, starters, exhausts, fuel management system,

inlet control system, allghtmg gear (i.e., tires, tubes, wheels, brakes, hydraulics, etc.), secondary power,
furnishings (i.e., crew, cargo, passenger, troop, etc.), instruments (i.e., flight, navigation, engine, etc.),
environmental control, life support and personal equipment, racks, mounts, intersystem cables and distribution
boxes, etc., which are inherent to and nonseparable from the assembled structure, dynamic systems (i.e.,
transmissions, gear boxes, propeilers, if not furnished as an integral part of the propuision unit), rotor group,
and other equipment homogeneous to the airframe. In addition to the airframe structure and subsystems, this
element includes:

a. Integration, Assembly, Test and Checkout. The integration, assembly, test and checkout element
includes all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements

(ref. page H-2), to provide the integration, assembly, test and checkout of all elements into the airframe to
Iorm tne air vehicle as a wn01e This inciudes ail administrative and technical engineering iabor to perform:

‘h

A niefenma alamante: davalanmant ~f nnn naaring l vnntes datarmination

I a.uu allilaile ClCmClll.b, UCVCIUPLUCMI vl 5ulwuus yUUI.D, Jusiciuuiiativil Ul
aracteristics, and determination of requirements of design review. It includes overall air
vehicle desngn and producibility engineering; detailed production design; acoustic and noise analysis; loads
analysis; and stress analysis on interfacing airframe elements and all subsystems; design maintenance effort and
development of functional test procedures. It also includes coordination of engineering master drawings and
consultation with test and manufacturing groups. It includes tooling planning, design, and fabrication of basic
and rate tools and functional test equipments, as well as the maintenance of such equipment. It aiso includes
production scheduling and expediting; joining or installation of structures such as racks, mounts, etc.;

installation of seats. wirine ductine. engines. and miscellaneous equinment and naintine. Also included are set

AASIQRUQUIVG U1 SUALS, Wwilillg UUlillly, Wiigilils, QU ULSSSHIELISURS Tyeipaaitils Qe padiills S2dSV ALALLLANAL Qa Y SN

up, conduct and review of testing assembled components or subsystems prior to mstallanon. This element also
contains all effort associated with the installation, integration, test and checkout of the avionic systems into the
air vehicle including: design of installation plans; quality assurance planning and control including material
inspection; installation; recurring verification tests; and integration with nonavionics airframe subsystems. Also
included are: grouna checkout pnor to flight test; production acceptance testing and service review; quauty

..................... ~mat nxer santasiale mnreahasad anets aneahasad anninemant nasnnintad o

assurance activities and the cost of raw imnatcriais, purcnasea paris, and purcnasea equipment associaiea with
inteoration and nccnmhlv

AIsvai QLiVIL daiu

b. Nonrecurring Avionics System Integration. The nonrecurring avionics system integration element is
associated with the individual avionics equipment boxes and avionics software in a functioning system. This
element includes: the labor required to analyze, design, and develop the avionics suite interfaces and establish
interface compatibility with non-avionics support equipment systems, aircraft systems, and mission pianning
systems; drawing preparation and establishment of avionics interface equipment requirements and specifications;
and technical liaison and coordination with the militarv service, subcontractors. associated contractors. and test

SOLIAICAL 1ANS0ON AlC COOICHARNI0N Wil 1210 IIAARRRal Y =R VICS, SRVCUINNIALIVIS, aSS0ClaCl LLINIALOIs, Al 1S
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groups. Development, testing, and integration of software should be included in air vehicle applications and
system software. This element excludes avionics system testing (included in System Test and Evaluation) and
aircraft systems engineering efforts (included in Systems Engineering/Program Management).

All effort directly associated with the remaining level 3 WBS elements is excluded. NOTE: The structure and
equipment which comprise the airframe can be identified by the use of the weight and balance reporting forms
for aircraft (including rotorcraft) in MIL-STD-1374.

40.1.1.2 Propulsion. The propulsion element refers to that portion of the air vehicle that pertains to installed
equipment (propulsion unit and other propulsion) to provide power/thrust to propel the aircraft through all
phases of powered flight. This element includes the engine as a propulsion unit within itself (e.g.,
reciprocating, turbo with or without afterburner, or other type propulsion) suitable for integration with the
airframe. It also includes thrust reversers, thrust vector devices, transmissions, gear boxes, and engine control
units, if furnished as an integral part of the propulsion unit. This element also includes other propulsion
equipment required in addition to the engine but not furnished as an integral part of the engine, such as booster
units. It also includes the design, development, production, and assembly efforts to provide the propulsion unit
as an entity. All effort directly associated with the elements and the integration, assembly, test and checkout of
these elements into the air vehicle is excluded. All ancillary equipments that are not an integral part of the
engine required to provide an operational primary power source (i.e., air inlets, instruments, controls, etc.) are
excluded.

40.1.1.3 Air Vehicle Applications Software. The air vehicle application software element includes all the
software that is specifically produced for the functional use of a computer system or multiplex data base in the
air vehicle. This element refers to all effort required to design, develop, integrate, and checkout the air vehicle
applications Computer Software Configuration Items (CSCls), not including the nonsoftware portion of air
vehicle firmware development and production (ref. ANSI/IEEE Std 610.12). This element excludes software
that is an integral part of any specific subsystem and software that is related to other WBS level 2 elements.
When the opportunity to collect lower level information exists, the structure and definitions in Appendix B,
Electronic/Automated Software Systems, will be used.

40.1.1.4 Air Vehicle System Software, The air vehicle system software element is defined as software
designed for a specific computer system or family of computer systems to facilitate the operation and
maintenance of the computer system and associated programs for the air vehicle; examples include operating
systems (i.e., software that controls the execution of programs), compilers (i.e., computer programs used to
translate higher order language programs into relocatable or absolute machine code equivalents), and utilities
(i.e., computer programs or routines designed to perform general support function required by other application
software, by the operating system or by system users) (ref. ANSI/IEEE Std 610.12). This element refers to all
effort required to design, develop, integrate and checkout the air vehicle system software including all software
developed to support any air vehicle applications software development. It is defined as air vehicle system
software required to facilitate development, integration, and maintenance of any air vehicle software build and
CSCI. This excludes all software that is an integral part of any specific subsystem specification or specifically
designed and developed for system test and evaluation. This element also excludes software that is an integral
part of any specific subsystem, and software that is related to other WBS level 2 elements. When the
opportunity to collect lower level information exists, the structure and definitions in Appendix B,
Electronic/Automated Software Systems, will be used.

40.1.1.5 Communications/Identification. The communications/identification element refers to that equipment
(hardware/software) installed in the air vehicle for communications and identification purposes. It includes, for
example, intercoms, radio system(s), identification equipment (IFF), data links, and control boxes associated
with the specific equipment. When an integral communication, navigation, and identification package is used, it
will be included here. This item contains embedded software, that is, software defined in the item specification

A4
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definitions in Appendlx B, Electromc/Automated Software Systems, will be used. All effort dlrectl_y associated
with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into
the air vehicle is excluded.

40.1.1.6 "av1gauonluu1aance The navigation/guidance eiement refers to thai equipment (hardware/sofiware)
ievntnallad e wfnmenn tha mavriantinnnal anidonsa Hrnatine MThia alamant innlvudan fre acncmeemla
ifiStanica i LUC d.ll chlblc LU pcn 1ULll WiV liavigativlial guludlive juiviivil. 111> CICLICIIL 1HVIUUGD, 1UL cAdlLlPlU,

idaias y adeneas,y

computer, and other equipment homogeneous to the navigation/ gmdance function. This item contams embedded
software, that is, software defined in the item specification and provided by the supplier. When the opportunity
to collect lower level information exists, the structure and definitions in Appendix B, Electronic/Automated
Software Systems, will be used. All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the air vehicle is excluded.

radar radio  or other eggential nnv:aahnn pqnu'r\mpnt radar alhmptpr direction ﬁm'hno set, dnnnlm- compass,

AN 1 1 77 flacitenl Nacncnnbas Tha nanteal Ancnnnrtae ala, oo tha smenatae data Aoasnima ssenisln)
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software, that is, software defined in the item specification and nrovnded by the supplier. When the opportunity
to collect lower level information exists, the structure and definitions in Appendix B, Electronic/Automated
Software Systems, will be used. This item specifically excludes those computers identified by individual
functions listed in or under other level 3 WBS elements. All effort directly associated with the remaining level
3 WBS elements and the integration, assembly, test and checkout of these elements into the air vehicle is
exciuded.

40.1.1.8 Fire Control, The fire control element refers to that equinment (hardware/software) installed in the
air vehicle which provides the intelligence necessary for weapons delivery such as bombing, launching, and
firing. This element includes, for example, radars and other sensors including radomes; apertures/antennas, if
integral to the fire control system, necessary for search, target identification, rendezvous and/or tracking; self-
contained navigation and air data systems; dedicated displays, scopes, or sights; and bombing computer and
control and safety devices. This item contains embedded software, that is, software defined in the item
specification and provided by the suppiier. When the opportunity to coiiect iower ievei informaiion exists, the

1ntiira and dafinitinnae i nandiwe D DOla Al Astnrmatad CAfiurnea 2311 ha moad ANl affrot

Dlr‘u\rlulb allu ULLlvi u1 nppyuuu\ D, lepuulu\.lnuluuml.w [SAV] ale Oyblbllm, wlll UL wlu.,. Ml viivlt

LYY
rhrprtlv associated with the remmmno level 3 WRS elements and the integration, aQQPl‘nhIV test and checkont of
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these elemems into the air vehicle is excluded.
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40.1.1.9 Data Display and Controls. The data display and controls element refers to that equipment
(hardware/software) which provides visual presentation of processed data by specially designed electronic
devices through interconnection (on or off-line) with computer or component equipment, and associated
equiprnem needed io coniroi iie preseniaiion of daia. This element provides ihe necessary flighi and iaciicai

nfarmatian tn tha Araw far affinia managcgamant af tha airnraft Aurina all canomante Af tha miccinn nrafila nwndar
information (o the crew 1Or efiicient lnmmsvwvus O1 i alifran GUIng au SCEINCIS O Wi mMiSSiOn proiud LGS

day and night all-weather conditions. Excluded are indicators/instruments not controlled by keyhoard via the
multiplex data bus and panels and consoles which are included under the airframe. It includes multi-function
displays, control display units, display processors, and on-board mission planning systems. This item contains
embedded software, that is, software defined in the item specification and provided by the supplier. When the
opportunity to collect lower level information exists, the structure and definitions in Appendix B,
Electronic/Automated Software Systems, wiii be used. Ali effort directiy associated with the remaining ievei 3

YVD-) cu:lucuw auu Luc mtchauuu, mcnuuny, u:al. auu bllULILUUl Ul luC&C Clclllclllb l.lllU UlC d.ll VCl.llLlC 15
excluded,

40.1.1.10 Survivability. The survivability element refers to those equipments (hardware/software) installed in,
or attached to, the air vehicle which assist in penetration for mission accomplishment. This element includes,
for example, ferret and search receivers, warning devices and other electronic devices, electronic

~
»!

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.

™ m AL ~n ~n



MIL-STD-881B

P S S PP PP Brsaefom o wmdme moed aabia Aaeaio

wuulcnnc&urca, Jalnung ualisuutcts, blld.ll, ullld'lw Jalicly, tcuaul-luuuwmg 1audl, aill OWCK acvices

hn-“nnl ~f thie miceinn funnhnn "l"h'n item nnnta"\e nml'\.nllr'nd cnff\unrn that ic eaftware dafinad in tha itam
ypiCa: Or uiis mMiSSiOn iunCulh. 2:i5 kS &0 that 1s, seitware geiineg 1in the item

specification and provided by the supplier. When the onnm'tumtv to mllect lower level information exists, the

structure and deﬁmtxons in Appendlx B, Electromc/Automated Software Systems, will be used. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the air vehicle is excluded.

40.1.1.11 Reconnaissance. The reconnaissance equipment eiement refers to those equipments

AAAAA ~3 2. mfoomeman semioola PRV Z

(naraware/souwart:) lllbld.llw i1, Or auauxcu lU, mc d.ll VCulLlC ucbc.sa‘uy io LllC ICCONnaisSsance mission. 14is
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recorders; warning devices; magazines; and data link. (_h_m cameras are excluded. This item cnntame
embedded soﬁware, that is, software defined in the item specification and provided by the supplier. When the
opportunity to collect lower level information exists, the structure and definitions in Appendix B,
Electronic/Automated Software Systems, will be used. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test and checkout of these elements into the air vehicle is
exciuded.

40.1.1.12 Automatic Flicht Control, The antomatic ﬂioht control element refers to electronic devicee and
sensors, which; in combination with the flight controls subsvstem (under airframe), enable the crew to control
the ﬂlght path of the aircraft as well as to provide lift, drag, trim, or conversion effects. This element includes
flight control computers, software, signal processors, and data transmitting elements that are devoted to
processing data for either primary or automatic flight control functions. Electronic devices required for signal
processing, data formatting, and interfacing between the flight control elements are included, as are the data
buses, opticai iinks, and other eiements devoted to transmitting flight coniroi data. Flight coniroi sensors such
as pressurc uaubuuu:ls, Tate BYTOS, au.,cu:xuuxcu;la, and motion sensors are also included. Excluded from this
element are the devices such as linkages, control surfaces, and actuating devices covered under the airframe
WBS element. Also excluded are avionics devices and sensors such as central computers, navigation
computers, avionics data buses and navigation sensors which are included under other avionics WBS elements.
This item contains embedded software, that is, software defined in the item specification and provided by the
supplier. When the opportunity to collect lower level information exists, the structure and definitions in
Appendix B, Electronic/Automated Software Systems, will be used. All effort directly associated with the
remammg ievei 3 WBS eiemenis and the iniegraiion, assembiy, tesi and checkoui of ihese eiemenis inio the air

40.1.1.13 Central Integrated Checkout. The central integrated checkout element refers to that equipment

(hardware/software) installed in the air vehicle for malfunction detection and reporting. This item contains

embedded software, that is, software defined in the item specification and provided by the supplier. When the

opportunity to collect lower level information exists, the structure and definitions in Appendix B,

Electronic/Automated Software Systems, will be used. All effort directiy associated with the remaining levei 3
PR 1 *_1
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40.1.1.14 Antisubmarine Warfare. The antisubmarine warfare element refers to that equipment
(hardware/software) installed in the air vehicle peculiar to the antisubmarine warfare mission. This element
includes, for example, sensors, computers, displays, etc. This item contains embedded software, that is,
software defined in the item specification and provided by the supplier. When the opportunity to collect lower
ievel information exists, the structure and definitions in Appenalx B, Electronic/Automated Software Systems,

. 2roneles mocmnlae el las;al 2 WWDQ ha oo
wlll UC ubcu I'\ll CUUIL ulcLuy dbhubldlw wlul ulc lcllldlllllls 1IvvYLl J YYDO Clculclllb d-llu uie llltcgldllull,
assemblv  tect and checkout of these elements into the air vehicle is excluded
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vehicle to provide the firepower functions. This element includes, for example, guns, high energy weapons,

mounts, turrets, weapon direction equipment, ammunition feed and ejection mechamsms and gun cameras.
This item contains embedded software, that is, software defined in the item specification and provided by the
supplier. When the opportunity to collect lower level information exists, the structure and definitions in
Appendix B, Electronic/Automated Software Systems, will be used. All effort directly associated with the
remaining level 3 WBS elements and the integration, assembly, test and checkout of these eiements into the air
vehicie is exciuded.

40.1.1.16 Weanaons Deliverv, The weanons dPIlVPN element refers to that equipment (hardware/software)
installed in the air vehicle to provide the weapons dehvery capability. This element mcludes, for example,
launchers, pods, bomb racks, pylons, integral release mechanisms, and other mechanical or electro-mechanical
equipments specifically oriented to the weapons delivery function. This element excludes the
bombing/navigation system which is included in the fire control element. This item contains embedded
software, that is, software defined in the item specification and provided by the supplier. When the opportunity
to coiiect iower ievei informaiion exisis, ihe siruciure and definitions in Appendix B, Eiecironic/Auiomaied

Cafreernea wrill ha “.uul All affaet dirantly: acenniatad writh ﬂ.. romaining Inirnl 2 WDC alamants and tha
DuUliwaic o]atcuu, WIIL UC UdCU. 7l CLIVIL UlItU Yy adduviaiva will  ICLUIALUULE IVYLL D VY DU CIVIUCULWL alld wiv

mtporatmn aeqemhlv test and rherkn_!g of these elements into the air vehicle is excluded.

40.1.1.17 Auxiliary Equipment. The auxiliary equipment element refers to auxiliary airframe, electronics,
and/or armament/weapons delivery equipment not allocable to individual element equipments, or which provide
the ancillary functions to the applicable mission equipments. It includes, for example, auxiliary airframe
equipment such as external fuel tanks, pods, and rotodomes. It also includes such multi-use equipment as
aniennas, coniroi boxes, power suppiies, environmeniai coniroi, racks, mountings, eic., which are not
homogeneous 10 the prescribed WBS elements. Auxiliary armament/weapons delivery equipment includes flares
and ejection mechanisms, eiector cartridges, and other items peculiar to the mission function that are not
identifiable to the armament or weapons delivery elements set forth in 40.1.1.15 and 40.1.1.16 of this appendix.
This item contains embedded software, that is, software defined in the item specification and provided by the
supplier. When the opportunity to collect lower level information exists, the structure and definitions in
Appendix B, Electronic/Automated Software Systems, will be used. All effort directly associated with the
remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the air
vehicie is exciuded.

Definitions for common WRS elements annlmahle to the aircraft and all other defense materiel itemgs are in

Appendix H, Work Breakdown Structure Definmons, Common Elements (ref. pages H-1 through H-10).
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APPENDIX B

WORK BREAKDOWN STRUCTURE AND DEFINITIONS
ELECTRONIC/AUTOMATED SOFTWARE SYSTEMS

10. SCOPE

10.1 This appendix provides the electronic/automated software system work breakdown structure. Definitions
for the prime mission product (PMP) and platform integration are provided in this appendix. Definitions for
common WBS elements applicable to the electronic/automated software system and all other defense materiel
items are in Appendix H, Work Breakdown Structure Definitions, Common Elements. This appendix is a

mandatory part of the standard. The information contained herein is intended for compliance.
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20.1.1 Specifications, Standards, and Handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and suppiement thereto, cited in the solicitation.

STANDARDS
MIL-STD-196 Joint Electronics Type Designation System
MIL-STD-1464 Army Nomenclature System
MIL-STD-1661 Mark and Mod Nomenclature System
MIL-STD-1812 Type Designation, Assignment and Method for Obtaining
DOD-STD-2167 Defense System Software Development

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are avaiiabie
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)

i=IovIe.)

20.2 Non-Government Publications. This section is not applicable to this standard.

30. WORK BREAKDOWN STRUCTURE
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Electronic/Automated Software System

Prime Mission Product (PMP)
Subsystem 1...n (Specify Names)
PMP Applications Software

PMP Sucfnm Software

o PDuUALYY aa

Integration, Assembly, Test and Checkout

Platform Integration

Systems Engineering/Program Management

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support
Test Facilities

Training

Facilities

Data
Technicai Publications
Dﬂgiﬁeeﬁﬁg Data
Management Data
Support Data

Data Depository

Peculiar Support Equipment
Test and Measurement Equipment

_____ Ao
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Test and Measurement Equipment

Support and Handling Equipment
Operational/Site Activation

Contractor Technical Support

Site Construction
Site/Ship/Vehicle Conversion
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Level 1 Level 2 Level 3

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Initial Spares and Repair Parts
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_ MIL-STD-881B
40. DEFINITIONS

40.1 Electronic/Automated Software System. The electronic/automated software system element refers to the
complex of equipment (hardware/software), data, services, and facilities required to develop and produce an
electronic, automated, or software system capability such as a command and control system, radar system,
communications system, information system, sensor system, navigation/guidance system, electronic warfare
system, support system, etc. The decision rule used to differentiate between the Electronic/Automated Software
System category and other defense materiel item categories is: When the item is a stand alone system or used
on several systems, but not accounted for in these other systems, the Electronic/Automated Software System
category will be used. When the opportunity to collect lower level information on electronic and software items
exists, regardless of which defense materiel item category is selected, the structure and definitions in this

appendix apply.

40.1.1 Prime Mission Product (PMP). The PMP element refers to the hardware and software used to
accomplish the primary mission of the defense materiel item. It includes all integration, assembly, test and
checkout, as well as all technical and management activities associated with individual hardware/software
elements. Also included are integration, assembly, test and checkout associated with the overall PMP. When
the electronic/automated software system comprises several PMPs, each will be listed separately at level 2.
Also included are all whole and partial prime contractor, subcontractor, and vendor breadboards, brassboards,
and qualification test units. It also includes the design, development and production of complete units (i.e., the
prototype or operationally configured units which satisfy the requirements of their applicable specification(s),
regardless of end use). It excludes only those "less than whole" units (e.g., test, spares, etc.) consumed or
planned to be consumed in support of system level tests. This element also includes factory special test
equipment, special tooling, and production planning required to fabricate the PMP. Duplicate or modified
factory special test equipment delivered to the government for depot repair is excluded and should be included
in the peculiar support equipment element.

40.1.1.1 Subsystem 1...n (Specify Names). This element refers to all hardware and software components of
the specific electronic/automated software subsystem, including all associated special test equipment, special
tooling, production planning, and all technical and management activities. The software components consist of
the applications and system software required to direct and maintain the specific electronic/automated software
subsystem. This element includes all in-plant integration, assembly, test and checkout of hardware components
and software into an electronic/automated software subsystem including the subsystem hardware and software
integration and test. Also included are the interface materials and parts required for the in-plant integration and
assembly of other level 4 components into the electronic/automated software subsystem and all materials and
parts or other mating equipments furnished by/to an integrating agency or contractor. It includes, for example,
cables, conduits, connectors, shelters, and other devices associated with the operational electronic/automated
software subsystem. It also includes the design, development, production, and assembly efforts to provide each
electronic/automated software subsystem as an entity. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test and checkout of these elements into the PMP is excluded.

40.1.1.2 PMP Applications Software. The applications software element is defined as software that is
specifically produced for the functional use of a computer system (ref. ANSI/IEEE Std 610.12). Examples are
battle management, weapons control, and data base management. This element refers to all effort required to
design, develop, integrate and checkout the PMP applications computer software configuration items (CSCls),
not including the nonsoftware portion of PMP firmware development and production. This excludes all
software that is an integral part of any specific hardware subsystem specification.

All software that is an integral part of any specific equipment system and subsystem specification or specifically
designed and developed for system test and evaluation should be identified with that system, subsystem, or
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effort. It may be appropriate to collect lower level information when it exists. In such cases, the following
structure and definitions should be used:

LEVEL 4 EVEL 3

wild 1 n Cnanrifu amac) et 1 n (Cnacifu amac)
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CSCI to CSCI Integration and Checkout
Integration, Assembly, Test
and Checkout
Buiid i...n (Spec g Names) A software buiid is an aggregate of one or more CSClis that satisfies
PSS Py Py SR SRy SR WS It DRPRR PRPEI SR R . S AT VI N1 "7 A

L.
a SPCCIIIC SCl Or Suosét o1 rcquncmcnw Udbﬂl on ucvcwpmcm Ul WllelC as ut:uncu m UUU‘DIU‘LIOIH.

When incremental gniral gr other nnff“u\rn Aavalanment mnﬂnnrl ic ncnﬂ m“\hnl- h“ﬂdc maw ha necessarv 1o
vv aChl INCICIMCHwa:, Spifas, Of Cul GOVEiOPInChN L3y o Yy

meet program rggl\_n_;rer_qgms; A buildis a e.enaratelv tested and dehvered nmdnct Within builds are CSCls.

When a build is complete, a portion or all of one or more CSCIs will be completed. Therefore, a CSCI may
appear in more than one build, but will be successively more functional as each build is completed.

its discrete portions which satisfies an end use function and has been designated by the govemment for
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b. Computer Software Configuration Item (CSCI) 1...n (Specify Names) - An aggregation of software
of i

shelf software, governm ed software, or software specifically developed for reuse. This element
includes Computer Software Components (CSCs) which are functionally or logically a distinct part of a CSCI,
distinguished for convenience in designing and specifying a complex CSCI as an assembly of subordinate
elements. It includes the effort associated with the requirements analysis, design, coding and testing, CSCs

integration and testing, CSCI formal qualification testing, and software problem resolution of each CSCI.
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and analysis of tes ts that verifv corregt and proper perform _nce of each CQ(‘I nneratmg a whole with other

criteria, verlﬁcauon methods, order of mtegratlon, mputs, and methods to record results, and 3) establrshmg
test locations, schedules, and responsibilities of those involved. The conducting and analysis of tests
encompasses: (1) developing test procedures, (2) preparing test data and expected results, (3) executing the test
proceaures and recording test resuits, (4) reducing test resuits,identifying errors, and preparing test data sheets,
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pgrfnnnanrp and analitv of each CSCI with other CSCls, Thig element excludes the software inte
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checkout associated with the individual CSCls.

(NOTE: The defined software structure for lower level information is appropriate whether it is associated with a
specific system or subsystem or considered software intensive or stand alone. Reference Appendix I, User
Guide, for guidelines on developing a stand alone software work breakdown structure.)
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specific computer system or amilv of computer systems to faci htate the onerat;on and maintenance of the

ANSV/IEEE Std 610.12). This element refers to all effort requlred to desrgn, develop, integrate and checkout
the PMP system software including all software developed to support any PMP applications software
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development. It is defined as PMP system software which is required to facilitate development, integration, and
maintenance of any PMP software build and CSCI. This excludes all software that is an integral part of any
specific hardware subsystem specification or is specifically designed and developed for system test and
evaluation. The structure shown in paragraph 40.1.1.2 should be used when lower level information is desired.

.4 Integration, Assembiy, Test and Checkoui. The iniegration, assembiy, test, and checkoui eiement
- ~11 I¥ W Aelr DuanlrAda Qeem Nafimitinnae MNA ) o) PO
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naa 2) to p:-e\'qde aco nnmnlotp PMP c\lctpm The |ntparat|nn aecnmhlv test and checkout element includesg

ardware and PMP s ftware integration and test.

40.1.2 Platform Integration. The platform integration element refers to all effort involved in providing
technical and engineering services to the platform manufacturer or integrator during the installation and
integration of the PMP into the host vehicle. This element includes: the labor required to analyze, design, and
deveiop the interfaces with oiher host vehicie subsysiems; drawing preparaiion and esiabiishmeni of equipment

anhninal laionn and snnedinatinn with tha militam 73 .

'
1cquucmcuta and bpcuuluauuxm, anda tecainiCai 11aissii ana Cooraination will tae miitary serv ices,
subcontractors, associated contractors, and test grouns Spggl.f: nally excluded from thig element ig all m[gg!aﬁgn
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effort not directly associated with the host vehicle and management liaison with the military services,
subcontractors, and associated contractors.

Definitions for common WBS elements applicable to the electronic/automated software system and all other
defense materiel items are in Appendix H, Work Breakdown Structure Definitions, Common Elements (ref.
pages H-1i through H-10).
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APPENDIX C
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
MISSILE SYSTEMS

10. SCOPE

10.1 This appendix provides the missile system work breakdown structure. Definitions for the missile air
vehicle and command and launch equipment are provided in this appendix. Definitions for common WBS
elements applicable to the missile and all other defense materiel items are in Appendix H, Work Breakdown
Structure Definitions, Common Elements. This appendix is a mandatory part of the standard. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a missile system.
Level 1 Level 2 Level 3

Missile System

Air Vehicle
Propulsion (Stages I...n, As Required)
Payload
Airframe
Reentry System
Post Boost System
Guidance and Control
Ordnance Initiation Set
Airborne Test Equipment
Airborne Training Equipment
Auxiliary Equipment
Integration, Assembly, Test and Checkout

Command and Launch
Surveillance, Identification and Tracking Sensors
Launch and Guidance Control
Communications
Command and Launch Applications Software
Command and Launch System Software
Launcher Equipment
Auxiliary Equipment

Systems Engineering/Program Management
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Level 2 Level 3

System Test and Evaluation
Development Test and Evaluation
Operational Test and Evaluation
Mock-ups
Test and Evaluation Support

Tact Ranilitiae
1T0L ratliiiucy

Training
Equipment
Services
Facilities
Data

Technical Publications
Engineering Data
Management Data
Support Data

Data Depository

et

Peculiar Support Equipment

Common Support Equipment
Test and Measurement Equipment
Support and Handiing Equipment

Operational/Site Activation
System Assembly, Installation and Checkout
on Site
Contractor Technical Support
Site Construction
Site Conversion
Industrial Facilities

Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Initial Spares and Repair Parts
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-l

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.




40. DEFINITIONS

40.1 Missile System. The missile system element refers to the complex of equipment (hardware/software),
data, services, and facilities required to develop and produce the capability of employing a missile weapon in an
operational environment to produce the destructive effect on selected targets. Examples include Trident,
Peacekeeper, Tomahawk, Maverick, Sidewinder, etc.

AN 1 1 Aie Uahinla Tha air wvahinla alam. afare tan tha neimamy means far dalivaring tha dactemintivae affans on
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the target, Iﬂl‘]lld‘lﬂﬂ the canabilitv to generate or receive mtpllmenop to nn\noatp and penetrate to the target area
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and to detonate the warhead. It also mcludes the design, development, and productlon of complete units (i.e.,
the prototype or operationally configured units which satisfy the requirements of their applicable specification(s),
regardless of end use).

40.1.1.1 Propuision (Stages 1...n, As Required). The propuision system provides the thrust to propel the air
vehicie on iis iniended flighi. Th € propulsion sysiem may be ccmposed of one or more stages which igniie,
hnrn and ara iatticnnad sannantially Avar tha annroa AfF misceila flis Tha nennnlainn alamant oy ha analid
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liguid, or ai mr.l:r hmo It includes, for Pxnmnle strmctire (mtpoml to the nrmmlemn cvqtpm\ nrnnpllnnt
controls mstrumentatlon and all other mstalled subsystem equipment mtezral to the rocket motor or engine as
an entity within itself. It also includes the design, development, production, and assembly efforts to provide
each stage as an entity. All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the air vehicle is excluded.

b. Engine. The engine includes both liquid propulsion systems and air breathing systems. The liquid
propulsion engine includes, for example, the main engines, verniers/auxiliary engines, fluid supply system,
liquid propellant, attitude control equipment, structure (integral to the engine), raceway, interstage, combustion
section, turbines, nozzles, rotors, etc. The air breathing engine obtains oxygen from the surroundmg
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atmosphere o suppori the combusiion of iis fuel. Ramjeis and turbojeis are exampies of air breathing engines
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nhsyst_ »ms for air b f_-.nthing engines: mainframe, compressor, ¢ combustion section, air inlets/exhaust ducts,

turbine nozzle assembly, turbine rotor, bearings and housings, and fuel subsystem. In addition to basic
components, air breathing engine systems require various accessory components such as pumps, injectors,
turbines, motors, diffusers, and igniters.

40.1.1.2 yl . The payload eiement refers to the subsystem containing the amead and its suppo
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subsystem may mimic the larger system by having 1ts own guidance and control, fuze, safe-arm, and
propulsion. This element includes, for example, arming and fuzing device, warhead, and target detection
device. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly,
test and checkout of these elements into the air vehicle is excluded.

i.1.3 Airframe. The airframe eiement inciudes the siructurai framework that provides ihe aerodynamic
cha Anntinag onirfana nAd ant nentantinn fae tha aila ~An wrhiAl aea sar
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e
applicable to other specifi
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A
level 3 air vehicle subqutemc The airframe for endn-mmncnhenc missiles nnrm_a!lv
mcludes such items as wings and fins which provide aerodynamic flight control in response to electro-
mechanical signals and are attached to the missile body; and structural body assemblies including the structure,

covers, such as passive nosepieces, skins, adhesives, and fairings not directly applicable to any other level 3 air
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vehicle subsystem. All effort directly associated with the remaining level 3 WBS elements and the integration,
assembly, test and checkout of these elements into the air vehicle is excluded.

40.1.1.4 Reentry System. For exo-atmospheric missiles, the reentry system is the aggregate of prime
equipment items consisting of a deployment module, reentry vehicles, payload, penetration aids and ascent
shroud, which provide structural support and environmental protection of nuclear payloads during the ground
deployment and flight. The reentry vehicle is the aero-structure which provides reentry protection for the
internally carried warheads and the arming and fusing system which provides the proper electrical signals to
detonate the warhead. Where the system has the capability for independent maneuvers, the reentry vehicle will
contain navigation, guidance, control, sensors, and processing systems which provide the reentry systems
capability to acquire and track targets and execute the necessary flight path to the selected target. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the air vehicle is excluded.

40.1.1.5 Post Boost System. In exo-atmospheric missiles, the post boost system provides the roll rate control
and the final velocity to adjust and deploy the payload. For a single warhead missile, this element includes the
structure, external protection material, velocity control system, and deployment group. In the case of the
multiple warhead missile, the element includes structure, axial engines, attitude control equipment, propellant
storage assembly, and pressurized system. All effort directly associated with the remaining level 3 WBS
elements and the integration, assembly, test and checkout of these elements into the air vehicle is excluded.

40.1.1.6 Guidance and Control. The guidance and control element refers to the equipment used to control the
missile flight to the target. Functions include acquiring and tracking targets, receiving guidance intelligence
data from various sources including sensors and feedback from control commands to follow the necessary flight
path to intercept the target. The inputs may also include interface status, inertial acceleration, and attitude
changes. The outputs include missile control, ordnance firing commands, status, instrumentation, and timing
signals. In addition, the equipment provides flight electrical power, missile electrical interconnection, and a
structure to contain the guidance and control components when the structure is not part of a separately identified
airframe element. For exo-atmospheric missiles, this includes missile cables, stage cables, stage connectors,
airborne power supply, electronic battery, ordnance battery, ordnance initiation set, missile electronic and
computer assembly, inertial measurement unit, the guidance and control software, in-flight coolant assembly,
and guidance and control integration, assembly, test and checkout. For endo-atmospheric missiles, this includes
seekers, mission computer, global positioning receiver, inertial platform, inertial sensors, altimeter, data link,
power subsystems, windows/domes, distributive systems, autopilot, flight control actuators, guidance and
control software, and guidance and control integration, assembly, test and checkout. All effort directly
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these
elements into the air vehicle is excluded.

40.1.1.7 Ordnance Initiation Set. In exo-atmospheric missiles, the ordnance initiation set initiates all ordnance
events throughout the missile and ground system (except reentry system components). Upon receipt of an
electrical signal from the missile guidance and control system, the ordnance initiation set firing units convert the
signal into ordnance outputs to the detonating cords. Among those ordnance events are: stage separation,
motor ignition, gas generator ignition, shroud separation, etc. This element includes the through bulkhead
initiators, ordnance test harnesses, and firing units/exploding bridgewires. All effort directly associated with the
remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the air
vehicle is excluded.

40.1.1.8 Airborne Test Equipment. The airborne test equipment element refers to an instrumented payload that
is interchangeable with the live warhead and suitable for developmental test firing. This element includes, for
example, recovery systems, special instrumentation, telemetry equipment, etc. All effort directly associated
with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into
the air vehicle is excluded.
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that is interchangeable with the live warhead and suitable for training firing. This element includes, for
example, recovery systems, special instrumentation, telemetry equipment, etc., associated with the training
mission. All effort directly associated with the remaining level 3 WBS clements and the integration, assembly,
test and checkout of these elements into the air vehicle is excluded.

40.1.1.9 Airborne Training Equipment. The airborne training equipment element refers to an exercise payload

40.1.1.10 Auxiliary Equipment. The auxiliary equipment element refers to that additional equipment generally
_,l_d@d from other cnemf' ic level 3 elements. This element includes, for g_x_amnle environmental control,
safety and protective subsystcms, destruct systems, etc., if these were not accounted for in other WBS elements.
It also includes equipment of a single purpose and function which is necessary for accomplishing the assigned
mission. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly,

test and checkout of these elements into the air vehicle is excluded.

o
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40.1.1.11 Integration, Assembly, Test and Checkout. The integration, assembly, test and checkoui el t
includes all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements
(ref. page H-2), to provide a complete missile.

40.1.2 Command and Launch. The command and launch element refers to the subsystems installed at a launch
site or aboard launch vehicles required to store, make ready, and launch the air vehicles of the missile system.
This element includes those equipments required to acquire and condition the necessary intelligence of selected
targets, reach launch decisions, command the launch, and provide guidance and control where such capability is

not self contained aboard the air vehicle. It also includes the design, development and production of complete
units (i.e., the prototype or opc:_uoga_lly configured units which satisfy the requirements of their applicable

specification(s), regardless of end use).

40.1.2.1 Surveillance, Identification and Tracking Sensors. The surveillance, identification, and tracking
sensors element refers to those sensors required to support missile systems by maintaining surveillance against

incoming targets and providing the data required for targeting, iaunch, midcourse guidance and homing where
such capability is not self-contained aboard a missile system air vehicle. For all classes of missile systems, they
may include tracking of the missile system air vehicles as required for guidance and control or range safety.
Subsystems used in safety, destruct, test, or training activities are not included unless they are required
operational items. This element may include, for example, sensors of any spectrum (radar, optical, infrared,

etc.) which are external to the air vehicle.
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command messagc Droccssmz grouD. and dlgltal data grouo It also mcludes caumment at the launch
facility/vehicle and/or the launch control center(s) (air, sea, or mobile). It also includes the launch code
processing system.

.1.2.3 Communications. The communications eiement refers to the equipment, not resident on the air

icle, which distributes intelligence between the air vehicle and the command and launch equipment. This
element includes inter-communication subsystems of launch sites for tactical and administrative message flow
and ties between sensor, data processing, launch, and guidance control subsystems. Communications may
interface with existing fixed communication facilities or communication subsystems of launch platforms which

are associated systems to the missile system.

element includes all the software required to dir‘"‘t and ""rform the operations of the command and launch
equipmem (ref. ANSI/IEEF Std 610, 12 This c!cmen r- ers to all effort -e.q!_ired t design develop,
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Electronic/Automated Software Svstems will be used

40.1.2.5 Command and Launch System Software. The command and launch system software element is
defined as software designed for a specific computer system or family of computer systems to facilitate the
operation and maintenance of the computer system and associated programs, for exampie, operating systems,

e 11 _O0_

compiiers and uiiiiiies (ref. ANSI/IEEE Sid 6i0.12). This eiemeni refers io aii effori required io design,

A Ahanlrant tha cnmmand and lavnsh evr Afrhiwnara inshiding all eafhurara davalacad ¢n
UCVGIU}I, uucsxatc aiia CneCKOUl uie COMmanaG aind 1auncn o]ol\du SOIiwaic UGl g ail SUitwadiv ULveiUplla W

support any command and launch annhm\tmnq software develnnment It is defined as command and launch
system software which is required to facxlltate development, integration, and maintenance of any command and
launch software CSCIL. This excludes all software that is an integral part of any specific hardware subsystem
specification or specifically designed and developed for system test and evaluation. When the opportunity to
collect lower level information exists, the structure and definitions in Appendix B, Electronic/Automated

Software Systems, will be used.

AN 1 7 £ T awvennha, v2 3o oA lnunnl-un- amiinmant ala: nt rafareo tn tha maanc o lo"nnh tha miccila air
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vehicle from stationary sites or mobile launch platforms. It includes vehicles, rail launchers, canisters,
capsules, tubes, pods and devices which support, suspend or encase the air vehicle for ﬁrmg. It also mcludes
associated hardware such as umbilicals, harnesses, pyrotechnics, and electronics. This element may include
storage facilities and checkout stations for readiness verification when these are integral to the launcher. It may

include safety and protective elements when these are not integral to the launch platform or site facilities.

JONE.L LU » SN Sy mrrwrilinams Amisiseee et alaee PR Sy PPNy ST PSP
406.1.2.7 Au)uudlx Equipment. The auxiliary equipment element refers to the general purpose/multi-usage
arnnnd an nt utilized to sunnort the various onerational canabilities of the command and launch eguinments
sl\lm \% % v\lulyll‘\dllb Ut ALLANL VW yy\.l y LAV AL vu AL l"lv\, wa V\i Pl‘l“lllﬂ

and are generally excluded from other specific level 3 elements. This element includes, for example, power

generators, power distribution systems, env:ronmental control, cabling, malfunction detection, ﬁre prevention,
security systems, and other common-usage items not applicable to specific elements of the ground based
equipment.

Definitions fo common Wbb elemems appnca
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P
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APPENDIX D
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
ORDNANCE SYSTEMS

10. SCOPE

10,1 This appendix provides the ordnance system work breakdown structure. Definitions for the complete
round and launch system are provided in this appendix. Definitions for common WBS elements applicable to
the ordnance system and all other defense materiel items are in Appendix H, Work Breakdown Structure
Definitions, Common Elements. This appendix is a mandatory part of the standard. The information contained
berein is intended for compliance.

a

20. APPLICABLE DOCU

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for an ordnance system.

T

Levei 1 Levei 2 Levei 3

Ordnance System
Complete Round
Structure
Payload
Guidance and Control

Cafatu/Arm
DSailiy/ alin

Propulsion

Integration, Assembly, Test and Checkout

Launch System
Launcher
Carriage
| PR o PRpE N
ric Lvouu

Readv Maogazine
H~EaCy Magazine

Adapter Kits
Integration, Assembly, Test and Checkout

—

]

Systems Engineering/Program Management

System Test and Evaiuation

Navalanmant Tact and BEunliatian
uuvulupuluul. AWOL Al Lovyailuativil
Onperational Test and Evalnation

Mock-ups
Test and Evaluation Support
Test Facilities
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MIL-STD-881B
Level 2 Level 3
Training
Equipment
Services
Facilities
Data

Technical Publications
Engineering Data
Management Data
Support Data

Data Depository

Test and Measurement Equipment
Support and Handling Equipment

Common Support Equipment
Test and Measurement Equipment
Support and Handling Equipment

Operational/Site Activation
System Assembly, Installation and Checkout
on Site
Contractor Technical Support
Site Construction
Site Conversion
Industrial Facilities

Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Initial Spares and Repair Parts

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.



40. DEFINITIONS

40.1 Ordnance System. The ordnance system element refers to the complex of equipment (hardware/software),
data, services, and faciiities required to deveiop and produce the capabiiity for applying munitions to a target.
Tt sevnlindan tha mirrnitinems forinlane hinlacinn hacmeinnl cvscerabhalaclianl amnrmmtamlbheaza) need tlha e O

It includes the munitions {nuclear, biological, chemical, psychological, and pyrotechiic) and ihe means of
launching or firing the munitions, and is represented by MKA48 torpedo system, SNAKEYE bomb, Combined

seaiaiilip Vi odlle ZAAeA2RARVUNAS, QEISS AS A vowiivL AVAIRT O sVIpPVRY Sy Swvail, SaNaaaag pH e

Effects Munitions, GATOR, Sensor Fuzed Weapon, 8- mch Howitzer, and .223 caliber ammunition. Excluded
are aerospace guided missiles and land, sea, or air delivery vehicles.

40.1.1 Complete Round. The complete round element refers to all the components that are necessary for firing
one shot, such as mines, bombs, rockets, torpedoes, naval guns, rifles, and artillery ammunition. It includes
structural elements, warhead or payload, fuze, safety/arming devices, guidance equipment, and

I}mnpllnntlnmnnlmnn pvqunpmeﬂ[. For a‘ruuery nmmnn-hnn the nnmplnhs round consists of the pmjwuc

including structure, warhead, fuze, guidance and control (11” applicable), safety/arming devices, propelling
charge, and rocket motor (if applicable). It also includes the design, development, and production of complete
units (i.e., the prototype or operationally configured units which satisfy the requirements of their applicable

specification(s), regardless of end use).

40.1.1.1 Structure. The structure element refers to the portion of the complete round which carries the payioad
to the target. It is the basic housing of a bomb or rocket, casing of a projectile, body of a torpedo, or the

tactical munitions dispenser containing submunitions. It also includes those structural devices which provide
stability and control (i.e., fins, parachutes, anchors). All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test and checkout of these elements into the complete round is
excluded.

40.1.1.2 Payload. The payload element refers to the subsystem that contains the warhead and its support
h nats ~rh armall Acmen amvermricitine tha macland cmner aeler ha sho ooon

assemblies. In some munitions, such as small arms ammunition, the paywau may uxuy be the warhead (i.e.,a
nroiectile assemblv containine the kill mechanism of the round and its associated hioch exnlocivee chemicals

VTS SOCTILIVE) SVLNRLUILILE AV Rldl LISNAIRILSIL Ui WiV ATLLG QAU AW QSSVMIALVG il vApIUSI Yo, LaliilivaiS,

re

biological agents, nuclear devices, and pyrotechnics). With complex munitions containing submunitions, such as
Combined Effects Munitions, the payload subsystem may include guidance and control, fuze, safety/arm, and
propulsion as defined in 40.1.1.3, 40.1.1.4, 40.1.1.5, and 40.1.1.6 of this appendix. All effort directly
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these
eiements into the compiete round is exciuded.

40.1.1.3 Guidance and Control. The cuidance and control element refers to the r\nmn! X O

....... 2 SIS QIILS alll Al 2210 BRINALLT Qs LULNRIVL CAUARAL IS WU WiC LOIIPIC.

equipment (hardware/software) which evaluates and correlates the path of the complete round with target
information, and which performs the necessary functions to enable the payload to mtcrcept the target. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of

these elements into the complete round is excluded.

=
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40.1.1.4 Fuze. The fuze element refers to the mechanical or electronic device in the complete round designed
to detonate or to set forces into action to detonate the charge or primer under desired conditi All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of

these elements into the complete round is excluded.

40.1.1.5 Safety/Arm. The safety/arm element refers to the device in the complete round which controls the
capability of initiating the explosive sequence (e.g., mechanicai, hydrostatic, inertial, counters, and timers). All
effort directly associated with the remaining level 3 WBS elements and the integration, assembly, test and

checkout of these elements into the comnlete round is excluded

.......... VA MAVOV VEVALLAILS AU UiV LVULLLPIVIV TUVBAMUU 10 VAl uuLG,
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40.1.1.6 Propulsion. The propulsion element refers to the chemical, mechanical, or electrical devices, such as
explosive powder charges, chemical precision initiation charges, electric power modules, and rocket motors
which provide the forces to transport the complete round from the launch position to the target. For artillery
ammunition, this element includes the cartridge case, if applicable, and primer as well as the explosive charge
itself. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly, test
and checkout of these eiemenis into the compieie round is exciuded.

40.1.1.7 Integration, Assembly Test and Checkout, The integration, assembly, test and checkout element
includes all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements

(ref. page H-2), to provide a complete round.

40.1.2 Launch System. The launch system element refers to the equipment (hardware/software) for controlling
or sending forth the munitions on a desired course or trajectory -- the ordnance system less the compiete round.

ii is defined as l'lIlCS, aruuery plCCCS navai guns, mornar cannons, machine guns, and ihe cqulpmcn( for
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magazine), It includes all effort associated with the design, development, and production of complete units
(i.e., the prototype or operationally configured units which satisfy the requirements of their applicable
specification(s), regardless of end use).

40.1.2.1 _Launcher. The launcher element refers to the structural device designed to support and hold
munitions in posmon for tmng or reiease (e.g., suspcnsmn and reiease systems rail, rocket pods mine racks or

uxspcnscrb and lorpcuu tubes). For guns and artillen Y, it includes tubes, recoil assemblies, breech mechanisms,

mannte and ~fla aonnln- ANl affart A
IMiouUns, all i StOCRS. nu Cuviv U

inteoration. assemblv_ test and checkout of these elements into the launch svstem is excluded.
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40.1.2.2 _Carriage. The carriage element refers to the primary equipment (hardware/software) which serves as
a platform to accommodate the other level 3 elements and provides mobility to the complete launch system

(e.g., T-frame, hull/chassis, wheels, tires, tubes, brakes, hydraulics, and secondary power batteries/generators),
which are an 1ntegra1 part of the camagc itseif and not directly a part of other level 3 eiements. All effort

............. ted with mmernmiomimes lasial 2 WWDC tmtnmmntinm nocmsmbler sact nmd abanleasis 8
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thaca alamante intn the lannch cuctem ic evcluded
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40.1.2.3 Fire Control. The fire control element refers to the equipment (hardware/software) for controlling the
direction, volume, and time of fire or release of munitions through the use of electrical, electronic, optical, or
mechanical systems, devices or aids. For rifles and small arms, it includes sighting devices and trigger
mechanisms. For artillery, naval guns, and heavy mortars, it additionally includes aiming mechanisms in
traverse and eievation, radar and other sensors, compu'lers and other equipment for performing fire controi

~marnimesbnbimean e ala memam ] cmmrremibinene 24 2emvnlivAdan avienad temtamiralacmntoemn nemd Athne chcose ae

LUlllpulduUllb For air uxuppcu luuuluuna, it includes suublsula, iteIvaioineters, and other sensor and
comnutational devices for r\nntrnlhna the releage of the munitions. For tnrnprlnpc it includec conar and other
npulationa: 1t includes sonar ang other
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sensors, computers; control consoles, and devices for presetting torpedo speed and direction. All effort directly
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these
elements into the launch system is excluded.

40.1.2.4 Ready Magazine. The ready magazine element refers to the structure or compartment for storing
ammunition or exploswes in a ready-for-use condition or position (e.g., part of a gun or firearm wmcn hoids

nAd Fand ~h o fre nlanins tha -~

Luc mmllmllllull lCa.u_y lUl bhzuubcflﬂg auu 1veu lllbbll‘llllallla IUI Pla\—llls uie a.uuuuuluuu lu a s 11
rhamhprmo\ All effort directly associated with the remaining level 3 WRS elements and the integrati

assembly, test and checkout of these elements into the launch system is excluded.
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40.1.2.5 Adapter Kits. The adapter kits element refers to the equipment (hardware/software) for adapting the
launch system to particular applications (e.g., vehicle adapter kits for adaptation to different aircraft models, kits
for backpacking, etc.). All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the launch system is excluded.
.6 integration, Assembiy, Test and Checkoui. The iniegration, assembiy, tesi and checkoui eiement
£ ien Amemnmdie IT WAaerly Deanlrdncre Qtaintriiesa Nafinitinma Maccacnc Dlaceneea
i jiigpay pcuun}\ Il, VYYUIA DIVARUUWIL DU ULCIULIL L/CLHIIUVIL, LULLHNVIL DICHICLHLD
-2), to provide a complete launch system.

affrcta nn iAdacmes
Clivllwd ad 1uciitl

Definitions for common WBS elements applicable to the ordnance system and all other defense materiel items
are in Appendix H, Work Breakdown Structure Definitions, Common Elements (ref. pages H-1 through H-10).
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APPENDIX E
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
SHIP SYSTEMS

10. SCOPE

10.1 This appendix provides the ship system work breakdown structure. Definitions for the ship are provided
in this appendix. Definitions for common WBS elements applicable to the ship and all other defense materiel
items are in Appendix H, Work Breakdown Structure Definitions, Common Elements. This work breakdown
structure must be used for ship acquisition pricing data, ship design, weight data, configuration management and
ILS engineering data. It is permissible for the contractor’s internal work breakdown structure to differ from
these summary elements with the approval of the appropriate government organization. The approved internal

amasana v s el ‘\—Anbr‘l\“rn gteintiea mnat ha teananhla ta and canahla Af haing ranartad ta tha waels

umscllwﬁl 'w'u IA UIVAAUUWI DLIULVLULL LIIUdL UL Llavvavlv v aliug \od}lﬂl}lg Ul UCLE 1V LIVAL LU WiV WUIRN
breakdown structure and definitions defined by this appendix. This appendix is a mandatory part of the

standard. The information contamed herein is mtcndcd for compliance.

20. APPLICABLE DOCUMENTS.

This section is not applicable to this appendix.

30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a ship system.

Level 1 Level 2 Level 3

Hull Structure

Propulsion Plant

Electric Plant

Command and Surveillance
Auxiliary Sysiems

Outfit and Furnishings

Armament

Integration/Engineering

Ship Assembly and Support Services

Systems Engineering/Program Management

Development Test and Evaluation
Operational Test and Evaluation
Mock-ups

Test and Evaluation Support

Test Facilities

m
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Training

Daia

Peculiar Support Equipment

Common Support Equipment

Operational/Site Activation

Industrial Facilities

Initial Spares and Repair Parts

Equipment
Services
Facilities

Tachnical Publicationg

Engineering Data
Management Data
Support Data

Data Depository

Test and Measurement Equipment
Support and Handling Equipment

Cuetom Accamhly alla
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on Site

Contractor Technical Support
Site Construction
Site Conversion
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Maintenance (Industrial Facilities)
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40. DEFINITIONS

40.1 Ship System. The ship system element refers to the complex of equipment (hardware/software), data,
services, and facilities required to attain the capability of operating or supporting the operation of naval
weapons, or performing other naval tasks at sea.

40.1.1 Ship. The ship element refers to the waterborne vehicle of a ship system. It includes all types of

surface and subsurface water vehicles such as nnmhammq mlnlmnpc nmnlnhmne and cnpplal_nnrpvv\% Ship‘. It

includes the design, development, and production of complete units (1.e., the prototype or operationally
configured units which satisfy the requirements of their applicable specification(s), regardless of end use).

40.1.1.1 Hull Structure. The hull structure element refers to the assembled main huil body with all structure
subdivision. This eiement inciudes, for exampie, sheii piating, longltudmal and transverse trammg, platforms
2. 1

an anlra orrmacatemintiiea FrrromAntimma atemiatrzeal hacll ade onnlacisens anmd cmmmcnes: nacbiens Lacmio o
and decks, supersiructure, foundations, siructural bulkheads, enclosures and sponsors; casiings, forgings, and
welds; fixed ballast; doors and closures; king-posts, masts, and service p!at.ern...s; and sonar domes. It alsc

includes compartment testing.

40.1.1.2 Propulsion Plant. The propulsion plant element refers to those major components installed primarily
for propulsion and the systems necessary to make these components operable. This element includes, for

example, boilers and energy converters, propulsion units, main condensers and air ejectors, shafting, bearings,
propellers, combustion air supply system, uptakes, propulsion control equipment, main stream feed water and

O an fial nil carvica and luhricating ail esyctam Tt
""“"d"“ate, Ch...‘d!a""g and Cuulmg water, fuei oil ser vice and 1uoriCaiing Oix Sys! i

steam generators, reactors, reactor coolant and au, l_rv wetemq nuclear power

all gClitidiViy, 1tdltuls 1Cat il and auxiinary svstems, nucle

shielding.

w_:_ d
B

40.1.1.3 Electric Plant. The electric plant element refers to the power generating and distribution systems
installed primarily for ship service and emergency power and lighting. This element includes, for example, the

eleciric power generauon power distribution swucnooaras power distribution system, and llgmmg system.

40.1.1.4 Command and Surveillance. The command and surveillance element is defined as all egui

....... commangdg and <. 4215 LOIINNAQRC aiilt S ik G5 aax

(hardware/software) and associated systems installed to receive information from off-ship source, to transmit to
off-ship receivers, and to distribute information throughout the ship. It also includes sensing and data systems
required for navigation and weapon fire control. This element includes, for example, navigation equipment,
interior communication systems and equipment, gun fire control system, nonelectronic countermeasure systems,
electronic countermeasure sysxems rmssue fire comron sysrems annsuomarme warrare fire controi an

n.
-~
Q
3
5 B
Q.
o

40.1.1.5 Auxiliary Systems. The auxiliary systems element is defined as those systems required for ship
control, safety, provisioning, and habitability. It includes the auxiliary machinery and piping systems; the hull
mechanical handling systems; and ship control surfaces such as rudders, hydrofoils, and driving planes. This
element inciudes, for exampie, heating, ventiiation air conditioning systems; refrigerating spaces; piant and
equipment; gasoline, JP-5, all liquid cargo piping, oxygen-nitrogen and aviation lubricating oil systems;

nhlmhmo installation. saltwater service systems fire extinouishine svstems drainage, ballast, trimming, heatin

......... A2 atION, Saltwalll JCIVILE SITELS, 1LIT DAMLBRISALIE Sy SitiliS, Lldailiagy, Ldiiast, uiiliiiiiiag,

and stablllzer tank systems; fresh water system, scuppers and deck drains; fuel and dlesel oil filling, venting,
stowage and transfer systems; tank heating systems, compressed air system, auxiliary steam, exhaust steam and
steam drains, buoyancy control system, distilling plant; and steering system, mooring, towing, anchor and
aircraft handling systems, deck machinery, elevators, moving stairways, stores strikedown and stores handling
equipment, operating gear for retractmg and elevating units, aircraft elcvators, aircraft arresting gear, barriers,

and barricades; catap

lanichemant nt onn amd Anes~ ma
1

enishment at sea and Cargo handl 'i‘g systems.
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4U.1.1.0 Ul and cufmnisnifigs. 1nc Ouudit ana u.luubulusa clement is defined as those outfit SEuUIpInEnisS and
irnishinas reanired for hahnnl\uhm and aonerahilitv which are not enecificallv included in other ch:n elements

urnisaings nabt aty m

and gratings; nonstructural bulkheads and doors pamtmg, deck covenng, hull msulauon storerooms stowage
and lockers; equipment for utility space, workshops, laboratories, test areas, alley, pantry, scullery and
commissary outfit; furnishings for living spaces, offices, control centers, machinery spaces, medical, dental and
pharmaceutical spaces; and nonpropulsion space shielding.

AN 1 1 7 A e o mom b MThn Acceeneenot ala Aafimnd an tha ~ srern navn mewd PRS- S Py
S4U.1.1.7 Alllallclit. 111C allllalliciit clclucut ID ucliiicu ad uic melcl\ Ul allllalicliit auu u:uuw auuuuuluuu

handline stowage, and sunnort fanlhhpc’ and caroo munitiong hnnt‘“lno stowace and cunnort facilitiee  Thie
ing, {1 argo stowage and supnort facilitieg, 1his

S L 4 Yy ensazas.

element includes, for example, guns, and gun mounts; ammunition handlmg systems and stowage; special
weapons handling and storage; rocket and missile launching devices, handling systems and stowage; air
launched weapons handling systems and stowage; and cargo munitions handling and stowage.

40.1.1.8 Integration/Engineering. The integration/engineering element is defined as that engineering effort and
relaied materiai associated with the design, development, and rework o provide the ship as a whoie exciusive of

bt tomnlindad svremdan shha Curas o Dovres <er v I Den AMnnnoasmmant alamame MThio alaman ~las
wat HIviuldcu ulci e OyatCllD Lusulwn U1/ r1Uglalll lvialiaguvilivliil Civilviit. 411 chlllcul mvluuca, lUl

pyamnlp construction rlrawmgc pnmnppnno calculations, wmohmo and weiol ht calcnlation nhntnomnhc

models, and shipbuilders mformauon drawmgs.

40.1.1.9 Ship Assembly and Support Services. The ship assembly and support services element is defined as
those efforts and material associated with the construction which cannot be logically and practicably identified
with, or related to other level 3 elements. This element inciudes, for exampie staging, scaffoiding, and
CI’]DDng, Iemporary llllll[lCS ana SCl’VlCCS monus lcmplalcs JlgS IleUl’CS ana SpCClal pl'O(lUCllO[l lOOlS' ary—

1n and Aalivaes
uwnulg, lual.)c;\.uuu, lubulauw, lauuuuuls, aliu ULl .

Definitions for common WBS elements applicable to the ship and all other defense materiel items are found in
Appendix H, Work Breakdown Structure Definitions, Common Elements (ref. pages H-1 through H-10).
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APPENDIX F
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
SPACE SYSTEMS

16. SCOPE

10.1 This appendix provides the space system work breakdown structure. Definitions for the lannch vehicle

cla
orbital transfer vehicle, space velucle ground command, control, communications and mission equipment, flig aht
support operations and services, and storage are provided in this appendix. Definitions for common WBS
elements applicable to the space system and all other defense materiel items are in Appendix H, Work
Breakdown Structure Definitions, Common Elements. This appendix is a mandatory part of the standard. The
information contained herein is intended for compliiance.

20. APPLICABLE DOCUMENTS,

This section is not applicable to this appendix.
30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a space system.

Level 1 Level 2 Level 3

Space System

Launch Vehicle
Propuision (Singie Stage Oniy)

Stage 1
Stage II...n (As chuzrc“)

Strap-On Units (As R
Shroud (Payload Famng)

Guidance and Control

Integration, Assembly, Test and Checkout

-Q
g
-

Orbital Transfer Vehicle

Propulsion (Single Stage Only)

Stage I

Stage II...n (As Required)

Strap-On Units (As Required)

Guidance and Control

Integration, Assembly, Test and Checkout
Space Vehicle

Spacecraft

Payload I...n (As Required)

Reentry Vehicle

Orbit Injector/Dispenser

Integration, Assembly, Test and Checkout

F-1
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Level 1 Level 2
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Level 3

Ground Command, Control, Communications

and Mission Equipment

Sensor 1...n (As Required)
Telemetry, Tracking and Control
External Communications

Data Processing Equipment
Launch Equipment

Auxiliary Equipment

Systems Engineering/Program Management

System Test and Evaluation

Training

Data

Peculiar Support Equipment

Common Support Equipment

Operational/Site Activation

Development Test and Evaluation
Operational Test and Evaluation
Mock-ups

Test and Evaluation Support

Test Facilities

Equipment
Services
Facilities

Technical Publications
Engineering Data
Management Data
Support Data

Data Depository

Test and Measurement Equipment
Support and Handling Equipment

Test and Measurement Equipment
Support and Handling Equipment

System Assembly, Installation and Checkout

on Site

Contractor Technical Support
Site Construction
Site/Ship/Vehicle Conversion

F-2

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.



MIL-STD-881B

=vel 2 Level 3

L

Flight Support Operations
and Services
Mate/Checkout/Launch
Mission Coniroi
Tennbiona and M3
lldlels alu o
Recovery Operations and Services
Launch Site Maintenance/Refurbishment

Storage
Planning and Preparation
Storage

Meneofre nmd Ton nts e

17ansier anG 1ransportation

Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance (Industrial Facilities)

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
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40.1 Space System. The space system element refers to the complex of equipment (hardware/software), data,
services, and facilities required to attain and/or maintain an operational capability in space. To achieve an
operational capability in space it is necessary to have the ability to develop, deliver, and maintain mission pay-
load(s) in specific orbit. This requires the ability to develop and produce a capability for the placement,
operation, and recovery of both manned and unmanned space systems. Space systems include launch vehicles,
ace vehicles, communicaiions, command and coniroi facilities an
nt a

am nrovi atin canahi
CIiS NCCCSSaly W piuviae all vpvnauuu‘u Capaoi.

40.1.1 Launch Vehicle. The launch vehicle element refers to the primary means for providing initial thrust to
place a space vehicle into its operational environment. The launch vehicle is the prime propulsion portion of the
complete flyaway (not to include the orbital transfer vehicle and space vehicle). The launch vehicle may be of a
single-stage or multiple-stage configuration. This element includes, for example, the structure propulsion
guidance and control, and all other installed equipment integral to the iaunch vehicie

It aiso includes the design, ucvcropmcm and prud ction of c Ompleie units (i.e., the p‘l"utt‘) ypc Or oper. uonzui'y
canfionred unite whirh eaticfy the rnnnnrpmnntc of their annlicahla enecification(c) recardlece af and 11ca)
CORIIgureld uniis wiila Satisiy ull IeQUITCINCnS O1 ullil appPaiCal:C SPOCiniCaiiOngs,, ITgarGiess O1 €nG ust).

40.1.1.1 Propulsion (Single Stage Only). The propulsion element refers to the means for generating the launch
vehicle into its operational orbit or its intended path. This element includes, for example, the engine, structure,
propellant and fuel, distribution and control of propellant and fuel, starting means, safety devices, and internal
environmental control when grouped as a functional entity. It also includes the design, development,
production, and assembly efforts to provide the propuision subassembly as an emnty All effort directly

monmrintarl il sl oot el 2 WDC alamma vl tha fmtaments oot net namd ~hanliis 8 sblooo
dS50Cidica iln uie lCludllllllB lC €l O VWDO ClClllClllb ana ll C uucglauuu aabculmy, €81 anda CneCKoul o1 uiese
alamentc inta the launch vehicle ic excluded
CiCINCIS U Uil 1audlilia vUiilil 15 Catiuula,

40.1.1.2 Stage I. This element refers to the launch vehicle stage which provides initial lift-off propulsion for
the complete launch vehicle (flyaway) and cargo. This element includes, for example, the structure, propulsion,
controls, instrumentation, and all other installed subsystem equipment integral to the stage as an entity within
itself. It also includes the design, development, production, and assembly efforts to provide Stage I as an

enmy btrap—on units are exciuded. All effort dll’CC[ly assocmtea with the remammg levei 3 WBS eiements and

the inte CET ation, assem

40.1.1.3 Stage II...n (As Required). This element refers to the second and subsequent launch vehicle stages (if
applicable) which are used to place a space vehicle into its operational environment. This element provides
piropulsion following separation of the first stage and subsequent stages (if applicable), and includes the
structure, propulsion, controls, instrumentation, separation subsystems, and all other installed subsystem
equipment integral to the stage as an entity within itself. It also includes the design, development, production,

and assembiy efforts to provide each stage as an entity. [rap—on umts are exciuded. All effort directly

agt nnd ~rhankant ~F
Ut ailu CIICLAUUL Ul

agenciatad with tha laval 2 WRQ alamante an
aoav\.lau;u witi the lDulcuuuls ICYCL U VYV DU CIVILICVIIW alll

elements into the launch vehicle is excluded

thaca
(38l

40.1.1.4 Strap-On Units (As Required). In the event strap-on units are employed, this element refers to the

solid or liquid propulsion assemblies that provide additional thrust or propellant to assist the launch vehicle in

placing a spacecraft into its operational orbit. This element refers to a complete set of strap-on units and

includes, for example, the case, nozzle, igniter, tanks, mounting structure, cordage, etc. It also includes the
3 5 i O £

design, development, production, and assembly efforts to provide the strap-on units as an entity. All effort
directly accenriatad with tha ramaining laval 2 WRS alamente and the intagratinn accamhly  tact and chackant of
GITECuY asSCCiaCh wiul Uil rémaliing Ve 5 VoS CiCCNS allG ull Hiegranilii, asSeiiiciy, 85t anG CnllKout Oi
these elements into the launch vehicle is excluded.
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40.1.1.5 Shroud (Pavload Fairing). This element refers to the nmtecnve cnvenmv and mmnment which is
mated to the launch vehicle and protects the cargo (i.e., orbital transfer vehicle or space vehxcle/orbltal transfer
vehicle combination) prior to and during the launch vehicle ascent phase. This item includes the structure,
instrumentation, separation, power, and thermal control subsystems, and integration, assembly, test and
checkout. The structure includes, for example, the shroud structure, mechanisms and hinges. The
instrumentation inciudes hardware and software required to measure the environment and ioads being
experienced by the shroud during the ascent phase until shroud separation and deployment. The separation

subsgvetem includes. for examnle the seauencers. ordnance and other necessarv mechanisms to assure a

SWUD) Sivads AiViwLLo, AV VAGIUPIV, WiV SUHULVILRES, VILLALNS, Gl Vdiva Aol y VwARARAACALIY WU GUUMAw &

successful shroud separation from the launch vehicle and cargo. The power system provides the necessary
generation, storage and distribution of electrical power and signals, hydraulic power, and any other power
required by the shroud. The thermal control system maintains (within allowable limits) the temperature of the
shroud and/or any mission equipment within it. The thermal control function may be accomplished either
passively or actively. This inciudes, for example, thermal paint, insulation, and heatshield tiles.

40.1.1.6 Guidance and Control. The glndnnntl and nnnh-t\l Antnpmer“ {hardu:nrnlceft"l':are) refers to the means

for generating or receiving guidance intelligence, conditioning the intelligence to produce control signals, and
generating appropriate control forces. Controllers may interface with the structure by actuating moveable aero
surfaces or with the propulsion system to produce control reaction forces or may independently produce reaction
forces for control. If the design is such that electronics are packaged into a single rack or housing as an
assembly, this rack or housing will be considered part of the guidance and control system. This element
includes, for example, the guidance intelligence system, computer, sensing elements, etc. All effort directly

A wn int, +3 i tact A rhanbant ~F ¢h
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these

1
elements into the launch v

n

40.1.1.7 Integration, Assembly, Test and Checkout. The integration, assembly, test and checkout element
includes all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements
(ref. page H-2), to provide a complete launch vehicle.

Thea orhital afar vahinla cafame $0 amss toamom o ael o cuabacn L Lt
40.1.2 Orbital Transfer Vehicle. The orbital transfer vehicle refers to any transportation system which is

utilized for placing spacecraft in an operational environment following launch vehicle separation/deployment.
Orbital transfer vehicle includes, for example, "upper-stages” and orbital maneuvering vehicles. The orbital
transfer vehicle may be of a single-stage or multiple-stage configuration. This element includes the structure,
propulsion, guidance and control, all other installed equipment, and all software integral to the vehicle. It also
includes the design development, and production of complete units (i.e., the prototype or operationally
configured units which satisfy the requirements of their applicable specification(s), regardless of end use).

40.1.2.1 Propulsion (Single Stage Only). The propulsion element refers to the means for generating the orbital

rropuision (singie Stage Unl 2% pIUPRaISH TAVARIVIAL AVAVAS W oMV AUVRILS 1VL gulviduiig wiv Vivilaz

transfer vehicle into its operational orbit. This element includes, for example, the engine, structure, propellant
and fuel, distribution and control of propellant and fuel, starting means, safety devices, and internal
environmental control when grouped as a functional entity. It also includes the design, development,
production, and assembly efforts to provide the propulsion structure as an entity. All effort directly associated

with the remmmng ievel 3 WBS elements and the integration, assembly, test and checkout of these elements into
le is

PREPN I P |
3 CXCiudea.
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40.1.2.2 Stage I. This element refers to the orbital transfer vehicle stage which provides initial propulsion for
the orbital transfer vehicle following separation or deployment from the launch vehicle. This includes, for
example, the structure, propulsion, controls, instrumentation, separation, and all other installed subsystem
equipment integral to the stage as an entity within itself. It also includes the design, development, production,

and assembly efforts to provide Stage I as an entity. Strap-on units are excluded. All effort directly associated

n
tn
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40.1.2.3 Stage II...n (As Required). This element refers to the second orbital transfer vehicle stage and
subsequent stages (as required) which are used to place a space vehicle into its operational environment. This
provides propulsion following separation of the first stage, and includes the structure, propulsion, controls,
instrumentation, separanon subsysiems, and aii other insiaiied subsysiem equipmeni iniegrai io ihe siage as an
ﬁtily within itself. It also includes the dcmsu, UGVFIUPIuGul, ylvduCuuu, and asseum.lbl_y efforts to ylvvndl: cach
tage as an entity, Qtran_nn unite are axcluded, All effort rhmﬂv aceociated with the rpmmmno level 3 WRS

R L E 1) 4

elements and the mtegrauon assembly, test and checkout of these elements into the orbital transfer vehicle is
excluded.

40.1.2.4 Strap-On Units (As Required). In the event strap-on units are employed, this element refers to the

solid or liquid propulsion assemblies that provide additional thrust or propeliant to assist the orbital transfer

vehicie in piacing a space vehicie inio iis operaiionai orbii. This eiemeni refers io a compieie sei of sirap-on
wanmmnla tha ~raan verla nn-tn— tanle maAnntinag otrmat Arda ate I+ nlan

£
uuua auu un.xuuca, 1017 Cluu.uplb, uiv vadvy, uvm\-, Ly.u By CALIAD, LUVULLLLE Ot uvu.uu, vuluasu, viv. 1L aldv

inclndec the dpe:g_n_ dpvnlnnmpnt nrndnrhnn and accemhlv efforts to anldP the strap-on unite ag an gp_g!gy

All effort directly assocnated wnth the remaining level 3 WBS elements and the integration, assembly, test and
checkout of these elements into the orbital transfer vehicle is excluded.

40.1.2.5 Guidance and Control. The guidance and control equipment (hardware/software) refers to the means
for generating or receiving guidance intelligence, conditioning the intelligence to produce control signals, and
generating appropriaie controi forces. Coniroliers may inierface wiih ilie siruciure by aciuaiing moveabie aero

refnman ar with tha neanuloinn cvat. to nroduce ~rantral rnnnhnn farcae nr mav indanendantly nradnca rasnstinn
suriaCés Of wiui uiC yluyunoxuu D]DL\du w piva VAL VL AVEVLIVAE LVIVWD UL Lllay 1L uvyvuuv AUy PIUVUGUWAL 1vaLviivi

forces for control, If the design ig such that electronics are packaged into a single rack or housing as an
assembly, this rack or housing will be considered part of the guidance and control element. This element
includes, for example, the guidance intelligence system, computer, sensing elements, etc. All effort directly
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these
elements into the orbital transfer vehicle is excluded.
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ital transfer vehicle.

40.1.3 Space Vehicle. The space vehicle element refers to a complete vehicle, or group of vehicles placed into
space (operational orbit environment). This element includes spacecraft, payload, reentry vehicle and orbit
injection/dispenser and integration, assembly, test and checkout. It also includes the design, development, and
production of compiete units (i.e., the prototype or operationaily configured units which satisfy the requirements
of iheir appiicable specification(s), regardiess of end use).

40.1.3.1 Spacecraft. The spacecraft element refers to the principal operating space vehicle which serves as a
housing or platform for carrying a payload and other nussxon-onented equipments in space. This element
includes, for example, structure, power, attitude determination and control, and other equipments characteristic
of spacecraft. It also includes all design, development, production, and assembly efforts to provide the
spacecraft as an entity. All effort directly associated with the remaining level 3 WBS elements and the
iniegration, assembiy, test and checkout of these eiements into the space vehicie is exciuded.

40.1 3.2 Pavload. The navioad element refers to that eaninment nrovided for special nurnoses in addition to
SR cutedr A MIANINSS A AR PR AVISSS WAVALSTALS STWAVAN VY SRS VRT@UASTSST AV T ATTYRS SVR MY TEESTS YT YVYY AR SSReRssssvEs W
the normal equipment integral to the spacecraft or reentry vehicle. It includes, for example, experimental
equipment placed on board the vehicle, flight crew equipment (space suits, life support, and safety equipment),

F-6
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communications, displays and instrumentation, telemetry equipment and other equipments that are specifically
mission-oriented to collect data for future planning and projection purposes. All effort directly associated with
the remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the
space vehicle is excluded.

PPy Al oV Ml ecmcaboms srabilola Alacaniet wafoce s s el b b o el b 20T 10
40.1.3.3 Reentry Vehicle. The reentry vehicie element refers to the principal operating vehicle specifically
designed to safely reenter the atmosphere in order to land a payload (experimental equipment or crew). This

element includes, for example, navigation and guidance, power supply, command and control, attitude control,
environmental control, propulsion, and other equipments homogeneous to the reentry vehicle. It also includes
all design, development, production, and assembly efforts to provide the reentry vehicle as an entity. All effort
directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the space vehicie is excluded.

icnencer The arhit iniectaor/dicnencer elament rafe
A\ 23 A kw ViVie u‘le'Vl’ ulayvm\fl WwiAAALAVALL AWiVA

4 .4 Orbit Injector/ . the func placin
orbiting objects in the planned orbital path. This element includes, for c.xamnlc; the structure, propulsion,

instrumentation and stage interface, separation subsystem, and other equipment necessary for mtegranon with
other level 3 elements. All effort directly associated with the remammg level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the space vehicle is excluded.

40.1.3.5 Integration, Assembly, Test and Checkout. The integration, assemmy, u:sr and checkout eiement
. " o %Y
D

A Annand:iv I Warl
fforts as identified in Appendix H, Work Break

(ref. page H-2), to provide a complete space vehicle.
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40.1.4 Ground Command, Control, Communications and Mission Equipment. The ground command, control,
communications and mission equipment element refers to the ground hardware/software equipment used for:
communicating between control and tracking facilities, monitoring the health and status of space vehicles,
commanding the space vehicle’s hardware, adjusting the space vehicle’s orbit as required for space vehicle
iealth or mission purpose. It includes the design, dev
rototvne or nnprannnallv conficoured units

S Papey At mmamnalata acaZen 3 al. o
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fv the reauirements of their annlicable snecification(s)
type or ope configureqd u 1y requirements Ol (N€1r appiicavie specincations),

regardless of end use). Examples of two configurations for the ground command, control, communications and
mission equipment are: the parabolic dish-based antenna system and the phased array-based antenna system. If
a ground site has multiple antenna configurations, each will have its own separate command and control
equipment, communications equipment, data processing equipment and test equipment.
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40.1.4.1 Sensor I...n {As Reguired). This elemeni includes those hardware and sofiware elemenis/com mponents
which comprise the sensor system. Typical hardware normally includes the antenna, platform/pedestal, radome,
transmission equipment, reception equipment and other sensor subsystems. It also includes the design,
development, production, and assembly efforts to provide each sensor as an entity.

40.1.4.2 Telemetry, Tracking and Control. The telemetry, tracking and control element refers to the
hardware/software elements that facilitate launch decisions and command and control of the aerospace vehicle.

memnmcnd el I PR Ry UG P L S N Lo mnol B PR S TP IR - [P U S
This element includes, for example, supplementary means for guidance of those aerospace vehicles not having
completely self-contained guidance and control and means to command destruct. It also includes control and

check-out consoles, data displays, and mission records.

40.1.4.3 External Communications. The external communications element includes, for example, the
hardware/software components that allow the ground station to communicate with any external data link or
source (i.e.,telephone (anaiog) lines, digital data lines, nonsatellite radio receivers). While the terrestrial data

TR AN SvmAmr v am s o s & ~ AL el ~aa112 PRS- 54 =
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stations, the exiemnal communications subsysiem
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ends where these links physically connect to the secure communications, modulation/demodulation (modem) or
coder/decoder equipment.

40.1.4.4 Data Processing Equipment. The data processing equipment includes the hardware/software
components that provide the activities and means to condition data generated at the launch site or aboard the
space vehicle, or data received from associated systems to accommodate the needs of command and control or
mission data processing. This element includes, for example, central processing unit (computer), peripheral
equipment, and the software required to operate the data processing equipment.

40.1.4.5 Launch Equipment. The launch equipment element refers to the means to launch the aerospace
vehicle from stationary sites. This element may include storage facilities and checkout stations for readiness
verification when these are integral to the launcher. It may also include safety and protective elements when
these are not integral to the launch platform or facilities.

40.1.4.6 Auxiliary Equipment. The auxiliary equipment element refers to the general purpose/multi-usage
ground equipment utilized to support the various operational capabilities of the command and launch
equipments. This element includes, for example, power generators, power distribution systems, environmental
control, cabling, malfunction detection, fire prevention, security systems, and other common-usage items not
applicable to specific elements of the ground based equipment.

40.1.5 Flight Support Operations and Services. The flight support operations and services element refers to the
mate/checkout/launch; mission control; tracking; and command, control and communications (C*); recovery
operations and services; and launch site maintenance/refurbishment. This element supports the launch vehicle,
orbital transfer vehicle, and/or space vehicle during an operational mission.

40.1.5.1 Mate/Checkout/Launch. This element refers to preflight operations and services subsequent to
production and/or storage, and the actual launch of the complete system and payload. It includes effort and
materials to conduct equipment receiving and checkout at launch site, preflight assembly and checkout, pre/post
flight data reduction and analysis, and any prelaunch flight control/mission control planning.

40.1.5.2 Mission Control. The mission control element includes, for example, the personnel and material
required to operate individual mission control centers and to perform ground command and control with the
space vehicles. It includes the mission control centers such as, Constellation Command Center, the Battle
Management/Command Control Center (BM/C?), the Space Asset Support System Control Center, and the
Space Transportation Control Center. (It excludes the tracking and communications centers; these are included
in WBS element 40.1.5.3.)

40.1.5.3 Tracking and C3. The tracking and C? element refers to the personnel and material required to
perform the functions of telemetry, tracking, controlling, and data retrieval for the mission control systems.
These systems may be located on the ground or in space, such as, the Satellite Control Facility; the Remote
Tracking Station; the Tracking, Data, Relay Satellite System; and other ground/space tracking systems. (It
excludes the initial acquisition of the tracking and C*; acquisition of these systems are included in WBS element
40.1.4.)

40.1.5.4 Recovery Operations and Services. The recovery operations and services element refers to all
contractor effort and material necessary to effect recovery of the space vehicle or other mission equipment.
This element includes, for example, the launch site recovery forces, reentry site recovery forces, logistics
support to recovery forces, logistics support to the recovery operations, communications, and transportation of
recovered equipment to assigned facilities.

F-8
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40.1.5.5 Launch Site Maintenance/Refurbishment. The launch site maintenance/refurbishment element refers

to the organization maintenance/management of launch vehicle facilities, mission equipment, and support at the
launch base. This element includes the requirements to clean up and refurbish each launch site after each
launch.

40.1.6 Storage. The storage element refers to those costs of holding portions of the space system whiie
awaiting use of the sysiem. These periods of hoiding are ihose resuiiing from schedule changes and/or
technological problems exogenous to the portion of the space system being stored, prepared for storage, or

recovered from storace

VWU T VivA AAVREE UsUAGEVe

40.1.6.1 Planning and Preparation. The planning and preparation element refers to all planning and
preparation costs for the storage of all systems/subsystems associated with the launch vehicle, orbital transfer
vehicle, and space vehicle equipment. It includes the generation of any storage/maintenance instructions and
documents necessary for the storage and maintenance of repairabie systems/subsystems.

A0 1 6§ 2 Storage. The storace element refers to the storage ar and maintenance cost incurred while the

LU SIVidgL Viviiiviie 1w

systems/subsystems of the launch vehicle, orbital transfer vehicle, and space vehicle equipment are in storage.

40.1.6.3 Transfer and Transportation. The transfer and transportation element refers to transfer and storage
costs incurred when the systems/subsystems of the launch vehicle, orbital transfer vehicle, and space vehicle
equipment are required to be transferred from one location and stored in another iocation. This item aiso
includes costs of relocating systems/subsystems from one storage area to another storage area when necessitated

Ler smmicnimer smnAieanaa
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Definitions for common WBS elements applicable to the space system and all other defense materiel items are in
Appendix H, Work Breakdown Structure Definitions, Common Elements (ref. pages H-1 through H-10).
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APPENDIX G
WORK BREAKDOWN STRUCTURE AND DEFINITIONS
SURFACE VEHICLE SYSTEMS

TN [Jalalr») ]
1U. dLvure

10.1 This appendix provides the surface vehicle system work breakdown structure. Definitions for the primary

vehicle and secondary vehicle are provided in this appendix. Definitions for common WBS elements apphcable
to the surface vehicle and all other defense materiel items are in Appendix H, Work Breakdown Structure
Definitions, Common Elements (ref. pages H-1 through H-10). This appendix is a mandatory part of the
standard. The information contained herein is intended for compliance.

This section is not applicable to this appendix.
30. WORK BREAKDOWN STRUCTURE

30.1 Levels. The following is the work breakdown structure for a surface vehicie.

1 avel 1 T avel 2 1 evel 3
VEi 1 iLevel 2 vel

Surface Vehicle System

Primary Vehicle
Hull/Frame
Suspension/Steering
Power Package/Drive Train
Auxiliary Automotive
Turret Assembly
Fire Control
Armament

AULUIHdllL LAJdUng

Automatic/Remaota D
i \Ulvulutl\ﬂ I\Uluvkv a

ilo
Nuclear, Biological, Ch
Special Equipment
Navigation
Communications

Integration, Assembly, Test and Checkout
Secondary Vehicle Same as Primary Vehicle

Systems Engineering/Program Management
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MIL-STD-881B
40.0 DEFINITIONS

40.1 Surface Vehicle System. The surface vehicle system element refers o the complex of equipment, data,
services, and facilities required to develop and produce a vehicle system with the capability to navigate over the
surface. Surface vehicle category includes vehicles primarily intended for general purpose applications and
those intended for mating with specialized payloads. This element includes cargo and logistics vehicles, mobile
work uaits and combat vehicles. It also includes combat vehicles serving as armored weapons platforms,
reconnaissance vehicles, and amphibians.

40.1.1 Primary Vehicle. The primary vehicle element refers to the mobile element of the system embodying
means for performing operational missions. This element includes means of propulsion and structure for
adaptation of mission equipment or accommodations for disposable ioads. It also includes the design,
development, and production of complete units (i.c., the prototype or operationally configured units which
satisfy the requirements of their applicable specification(s), regardiess of end use).

40.1.1.1 Hull/Frame, The hull/frame element refers to the vehicle’s primary load bearing component which
provides the structaral integrity to withstand the operational loading stresses generated while traversing various
terrain profiles. This element could be a simple wheeled vehicle frame or a more complicated combat vehicie
hull which satisfies not only the structural requirements but also provides armor protection. It includes all
structural subassemblies and appendages which attach directly to the primary structure. This element, for
example, includes towing and lifting fittings, bumpers, haiches and grilles. It also includes provision to
accomrnodate other subsystems such as mountings for suspension, weapons, turret, truck body, cab, special
equipment loads, etc. All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements into the primary vehicle is excluded.

40.1.1.2 Suspension/Steering, The suspension/steering element refers to the means for generating tractive
efforts, thrust, lift, and steering forces gencrally at or in proximity to the earth's surface and adapting the
vehicle to the irregularities of the surface. This element includes, for example, wheels, tracks, brakes, and
steering gears for traction and control functions; and rudder thrust devices and trim vanes for amphibians. It
also includes springs, shock absorbers, skirts, and other suspension members. All effort directly associated with
the remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the
primary vehicle is excluded.

40.1.1.3 Power Package/Drive Train. The power package/drive train element refers to the means for
generating power and delivering power in the required quantities and driving rates to the driving member. This
element includes for example, engine-mounted auxiliaries such as air ducting and manifolds, controls and
instrumentation, exhaust systems, and cooling means. It also includes such power transport components as
clutches, transmission, shafting assemblies, torque converters, differentials, final drivers, asl power takeoffs. It
may include brakes and steering when these are integral to power transmission rather than in the
suspension/steering element. All effort directly associated with the remaining level 3 WBS elements and the
integration, assembly, test and checkout of these elements imo the primary vehicle is exciuded.

40.1.1.4 Auxiliary Automotive, The auxiliary automotive clement refers io the group of subsystems
(hardware/software) which provide services to all of the primary vehicle subsystems, as distinguished from the
special equipment subsystems, and which outfit the chassis. This element includes, for example, the vehicle
electrical or electronics system, on-board diagnostics/prognostics system, fire extinguisher system and controls,
chassis mounted accessories such as the winch and power take-off, tools and on-vehicle equipment. When
otherwise not provided for, it includes crew accommodations. All effort directly associated with the remaining
level 3 WBS clements and the integration, assembly, 1est and checkout of these elements into the primary
vehicle is excluded.
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40.1.1.5 Turret Assembly, The turret assembiy element refers to the structure and equipment installations
required 1o provide the fighting compartment clement ot combatant vehicles. This element includes turret armor
and radiological shielding, turret rings, slip rings, attachments and appendages such as batches and cupolas, and
accommodations for personnel, weapons, and command and control. It excludes fire control and stabilization
system. All effort directly associated with the remaining level 3 WBS elements and the integratior, assembly,
test and checkout of these elements into the primary vehicle is excluded.

40.1.1.6 Fire Control. The fire control element refers to that equipment (hardware/software) installed in the
vehicle which provides intelligence necessary for weapons delivery such as launching and firing. This element
includes, for example, radars and other sensors necessary for search, recognition and/or tracking; controls and
displays; sights or scopes; range finders, computers, computer programs, turret and gun drives, and stabilization
systems. All effort directly associated with the remaining level 3 WBS elements and the integration, assembly,
test and checkout of these elements into the primary vehicle is excluded.

40.1.1.7 Armament. The armament clement refers to the means for combatant vehicles to deliver fire on
hostile targets and for logistics and other vehicles to exercise self-defense. This element includes, for example,
the main gun, lsunchers, and secondary armament. Fire control systems are excluded. All effort directly
associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of these
clements into the primary vehicle is excluded.

40.1.1.8 Body/Cab. The body/cab clement refers to the major component to be mased to a chassis to provide a
complete vehicle having a defined mission capability. This element includes accommodations for personnel,
cargo, and such subsystems as need to be placed in proximity to operators. All effort directly associated with
the remaining level 3 WBS elements and the integration, assembly, test and checkout of these elements into the
primary vehicle is excluded.

40.1.1.9 Automatic Loading. The automatic loading element consists of that equipment (hardware/software)
providing the means to select ammunition from a stored position in the vehicle and transferring to and loading
the armament system. This element also includes the means to eject spent cases and misfired rounds.
Components include all ammunition storage racks, transfer/lift mechanisms, ramming and ¢jecting mechanisms
as well as specialized hydraulic and electrical controls. All effort directly associated with the remaining level 3
WBS elements and the integration, assembly, test and checkout of these elements into the primary vehicle is
excluded.

40.1.1.10 Automatic/Remote Piloting. The automatic/remote piloting element refers to that equipment
(hardware/software) installed in the vehicle which is used to plan and control vehicle speed and direction either
autonomously or via tele-operation. This includes equipment which senses, processes and displays imagery data
such as stereo vision systems, laser scanners, multipie sensor fusion algorithms and processors, image
enhancement algorithms and processors, ctc. This also includes equipment which performs intelligence analysis
and planning functions such as mutomated route planners, image understanding algorithms and processors,
computer aided driving algorithms and processors, etc. All effort directly associated with the remaining level 3
WBS clements and the integration, assembly, test and checkout of these elements into the primary vehicle is
excluded.

40.1.1.11 Nuclear, Biological, Chemical. The nuclear, biologica!, chemical element refers to those
subassemblies or components which provide nuclear, biological, chemical protection and survivability to the
vehicle crew, either individually or collectively, during a nuclear, biological, chemical attack. This includes a
positive pressure system; micro-climate cooling; air conditioning and purification system; ventilated face piece
(mask); nuclear, biological, chemical detection and warning devices; decontamination kits; and chemical
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resistant coatings. All effort directly agsociated with the remaining level 3 WBS elements and the integration,

iaas 5220 ~ AT HA

assembly, test and checkou of lhese elements into the primary vehicle is excluded.

40.1.1.12 Special Equipment. The special equipment element refers to that special equipment
(hardware/software) to be mated to a chassis or a chassis/body/cab assembly to enable the achievement of a
special mission capability. It includes all items required to convert basic vehicie configurations to special-
purpose configuraiions. This eiement inciudes, for exampie, biades, booms, winches, roboiic arms or
rmmanimnala i urranlk-a recovery wvahinlae ennnly vahinlag and athar fiald “.n-b nnite  Té alan
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includes the furnishings and equipment for command, shop, medical and other special-purnose vehicles, All

effort directly associated with the remaining level 3 WBS elements and the integration, assembly, test and
checkout of these elements into the primary vehicle is excluded.

40.1.1.13 Navigation. The navigation element refers to that equipment (hardware/software) installed in the
vehicle which permits the crew to determine vehicle location and to plot the course of the vehicle. It includes
navigation systems such as dead reckoning, inertiai, and giobal positioning sysiems. Landmark recognition
nlanritheme and ne~nnancnre nra alan inalhadad Al offn Airantly aoonniatad with tha cramainine lawal 2 WW7/DC
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elemente and the mtporannn nccemhlv test and checkont of these elements into the nnmarv vehicle ig excluded,

40.1.1.14 Communications. The communications element refers to that equipment (hardware/software) which
provides the means within the system for commanding, controlling, and transmitting information to vehicle
crews and other personnel exterior to operating vehicles. This element includes radio frequency equipment,
microwave and fiber optic communication links, networking equipment for multiple vehicle control, and
intercom and externai phone systems it aiso inciudes the means for suppiementary communication such as
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eaninment of crew stationg of the turret nccemhlv or the driver’s antomative rhcnlnv of a cah, All effort
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directly associated with the remaining level 3 WBS elements and the integration, assembly, test and checkout of
these elements into the primary vehicle is excluded.

40.1.1.15 Integration, Assembly, Test and Checkout. The integration, assembly, test and checkout element
includes all efforts as identified in Appendix H, Work Breakdown Structure Definitions, Common Elements
(ref. page H-2), to provide a compiete surface vehicie.

40.1.2 Secondary Vehicle, The secondary vehicle element refers to those vehicles rpnmrerl to cnnnlpmgnt.
expand, or otherwise contribute to the capabilmes of primary vehicles to provide the vehicle system with the
required operational characteristics. Secondary vehicles are not necessarily self-contained operational units
capable of operating outside the system. This element includes, for example, cargo and tank trainers of truck-
trailers systems, carriers and tanker units of articulated train-type systems, and transporters as employed in

systems when the primary vehicie had iimited roadability. It also inciudes the design, development and

produciion of compieie uniis (i.e., ihe proiotype or operaiionally configured umiis which satisiy ihe rcqu remenis
nf thair annlicrahla cmlrnn'inn/c\ raaardlace nf and ncal  Tha warlr hraaldaum cetrmiatuira and Adafinitin nr

of their applicable specification(s), regardless of end use). The work breakdown structure and definitions for
secondary vehicle will be the same as specified for the primary vehicle.

Definitions for common WBS elements applicable to the surface vehicle and all other defense materiel items are
in Appendix H, Work Breakdown Structure Definitions, Common Elements (ref. pages H-1 through H-10).
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contained herein is intended for compliance

20. APPLICABLE DOCUMENTS

20.1 Government Documents.
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£U.1.1 pecliications, >tand S, dNd rnandaoboOOKS. 10€ I011owing Specilications, stanadaras, and nand KS
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documents are those listed in the issue of the Department of Defense Index of Specifications (DODISS) and

STANDARDS
MIL-STD-499 Engineering Management
MIL-STD-1388-1 Logistic Support Analysis
MIL-STD-1464 Army Nomenclature System
MIL-STD-1661 Mark and Mod Nomenclature System
MIL-STD-1812 Type Designation, Assignment and Method for Obtaining

ana At 10a 1ndin raniao A ilae P ratinne ctand hnan =
D ULLL D0 1LIUIL 'Y \nylbD v 1Cuvial ail 11111iiais DPWIIIUGLIUILD, DiaAliu 11AallUUUUAD alL aval
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,

20.1.2 Other Government Documents, Drawings, and Publications. The following other Government
documents, drawings, and publications form a part of this document to the extent specified herein. Unless
otherwise specified, the issues are those ciied in the soiicitation.

OD 5010.12-1 canisition Management Sys‘em( and Dat

ArNIAs J As Ay ik iVa 2350 Ras'

(Copies of DOD 5010.12-L are available from the Standardization Documents Order Desk, 700 Robbins
Avenue, Building #4, Section D, Philadelphia, PA 19111-5094.

20.2 Non-Government Publications. This section is not applicable to this standard.
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30.1 Integration, Assembly, Test and Checkout. In those instances in which an integration, assembly, test and
checkout element is used (Appendices A through G), it will include all effort of technical and functional
activities associated with the design, development, and production of mating surfaces, structures, equipment,
parts, materials, and software required to assemble the level 3 equipment (hardware/software) elements into a
level 2 mission equipment (hardware/software) as a whole and not directly part of any other individual ievel 3

eiement. Integration, assembly, test and checkout includes all effori associated with ihe following:
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b. The set up, conduct and review of testing assembled components or subsystems prior to installation
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compatibility with engineering requirements and the ability to produce economically and consistent
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d. Inspection activities related to receiving, factory and vendor liaison

e. Design maintenance effort

g. Tooling (initial production facilities, factory support equipment) including its planning, design and

o° O Nt ope T

fabrication
h. Administrative engineering

i. The joining or mating and finai assembiy of ievei 3 equipment eiements to form a compiete prime

_________________ el sl At tn mnefacenad tha cvvaeiFantiiemie ‘ 'Q-y
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j. Integration of software (including the loading and verification of firmware)
k. The conduct of production acceptance testing

Integration, assembly, test and checkout excludes all systems engineering/program management and

system test and evaiuation which are associated wiih ihe overaii system.

When an integration, assembly, test and checkout element is utilized at lower levels of the contract
work breakdown structure, it will be summarized into the next higher level equipment (hardware/software) work
breakdown structure element and should never be summarized directly into a level 3 integration, assembly, test

and checkout element.

30 2 Systems Englneenng/Program Management lne syste gmeermg/program management ei ement is

sl Ll inn e e ma el

I1IC DUSLICSS 1idllagCUICIIt Ul

ina directing nnr" Pnntrnunn

sotame and Thie al tha nvaral o
DI aliud Pl Usl mlm i lllo vlvluuut UIIUUAHPMBW Hiv VYwiaa ALy MEIVVLLILLE, G4 Aig

finition, dpvelnnmem and nrndnmmn of a system or program, in mq functions of lomstl cs nginecring and

Sralll; Ciudiy 1c

integrated lognstlcs support (ILS) management, €.g., maintenance support, facilities, personnel training, testing,
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and activation of a2 svstem. Systems engineering/program management effort that can be associated specifically
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with the equipment ardware/software) elcment is excluded Svstems enemeennz/nrozram management

engineenng/program management elements and their definitions are provided as follows.

a. Systems Engineering. The systems engineering element is defined as the technical and
management efforts of directing and controlling a totally integrated engineering effort of a system or program as
described in MIL-STD-499. This element encompasses the systems engineering effort to define the system and

the integrated planning and control of the technical program efforts of design engineering, specialty engineering,
production engineering, and integrated test planning. This element includes but is not limited to: the systems
engineering effort to transform an operational need or statement of deficiency into a description of system
requirements and a preferred system configuration; and the technical planning and control effort for planning,
monitoring, measuring, evaluating, directing and replanning the management of the technical program. It

- res

specificaily exciudes the actuai aeslgn engmeermg and the proaucuon engmeermg ulrecuy reiaied to the WBS
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1) System definition, overall system design, design integrity analysis, system optimization,
system/cost effectiveness analysis, and intra-system and inter-system compatibility assurance, etc.; the
integration and balancing of reliability, maintainability, producibility, safety, human health, environmental
protection, and survivability; security requirements, configuration management and configuration control, quality
assurance program, value engineering, preparation of equipment and component performance specifications,
design of test and demonstration plans; determination of software development or software test

farilitvy/anviranmant ranniramonte
la\allll] ICilviiviiiviaL 1 \'\.iull Ulll\'lll\),

2) Preparation of the Systems Engineering Management Plan (SEMP), specification tree,
program risk analysis, system planning, decision control process, technical performance measurement, technical
reviews, subcontractor and vendor reviews, work authorization, and technical documentation control;

Ay T :- FIET © and carias AL tacln wamsesead

3) Reliability engineering defined as the engineering process and series of tasks required to
avamina tha n-nknkilih. af a davisa Ar cuctam narfarming ite miceinn ad |lnfn|1l far tha narind Af tima intandad
CAdalllie uie vvaviil ly UVl a ULvilw vl Qjalblll P\vl u.uuuus ll& 111001V auu uaivi AV1I uiv lJ\«llw VUl LILIV LLILVIIUVAS
under the operatm conditions expected to be encountered;

4) Maintainability engineering defined as the engineering process and series of tasks required
to measure the ability of an item or system to be retained in or restored to a specified condition of readiness,
skill levels, etc., using prescribed procedures and resources at specific levels of maintenance and repair;

&) LInwman fantare asnginasring dafined ac the anginaarinag nracrace and tha coriae nf tacle
J} AiUlliAail 1avivil o bllslllwlllls UWLLlIVAL QD WAV Wil ulw.lll.ls PIM\’ QLI WLV DVl iVvY VL Laond
required to de mc as a comp eh_enswe technical and cngin_@n _f_fon the integration of dc_x.:m_nt_: manpower

capabtlmes, traxmng, manmng 1mphcanon, and other related elements mto a comprehensive cffon, and,

6) Logistics Support Analysis (LSA) element defined by MIL-STD-1388-1 as the selective
appiication of scientific and logistic engineering tasks, efforts and anaiysis undertaken during the acquisition
process, as part of the sysiems engineering and design effort, o assist in complying with supportability and

other ILS objectives; it includes, but is not limited to, the generic tasks required for support element
determination and the analysis required to identify and verify its adequacy.

All programs, where applicable, include: value engineering, configuration management, human
factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection,
standardization, systems analysis, logistics support analysis, etc.
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Management (811), Human Factors (892), Standardization (893), Value Engineering (894), and Reliability and

Mamtamablhty ( 895) elements.

b. Program Management. The program management element is defined as the business and
administrative planning, organizing, directing, coordinating, controlling, and approval actions designated to
accomplish overall program objectives which are not associated with specific hardware elements and are not
inciuded in sysiems engineering. Exampies of these activiiies are:

1\ (‘net Qt‘hPl‘llllP nprfnrmanmﬂ mencnn-ment mnnao?mﬂnt Wﬁfl‘ﬂ“"\l Admlnletrahnn r\nntmr-t

management, data management, vendor liaison, subcontract management, etc.

2) ILS element management defined as the logistics tasks management effort and technical
control, and the business management of the elements of ILS. The logistics management function encompasses
the Integrated Support Plan (ISP), ILS Management Team (ILSMT) participation, ILS evaluation and
suppor‘labiiity assurance required io produce an afiordabie and supporiabie deiense matefiei sysiem. This

Alirdas tha nloannine and amant ~f all tha Funnhnnn nf lacictine and lagioctin eninnart anal ‘m.
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e.g., maintenance support planning; support facilities planning; other ILS requirements determination; suppert

equipment; supply support; Packaging, Handlmg, Storage, and Transportation (PHST); provisioning
requirements determination and planning; training system requirements determination; computer resource
determination; organizational, intermediate, and depot maintenance determination management; and data
management.

30.3 System Test and Evaluation. The system test and evaluation element refers to the use of prototype,
production, or specifically fabricated hardware/software to obtain or validate engineering data on the
performanoe of the system during the development phase (normaily funded from RDT&E) of the program. This
element includes the detailed plannmg, conduct, suppon data reduction and reports (excluamg the Contract

Lt e ¥ loe FOTADIT N e Faann crxo PR TIPS | T VS T
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he consumed in the conduct of such testine, It algo includeg all effort agsociated with the dpc:gn
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and production of models, specimens, fixtures, and instrumentation in support of the system level test program.
NOTE: Test articles which are complete units (i.e., functionally configured as required by spccxﬁcatlons) are
excluded from this work breakdown structure element. All formal and informal testing up through the
subsystem level which can be associated with the hardware/software element are excluded. Acceptance testing

is also excluded. These excluded efforts are to be included with the appropriate hardware or software elements.

AN A 1 ) o PP PINPIN NP, \JIPE g B » NI PRpRPS. Py MThn dacealamcainnns dnct nand mcenlecntine Alacinind —n o 4 slnd o nend
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avalnatinn conducted tn: (a) demaonstrate that the enoineerino decion and develonment nrocess is comnlete: (h)
evauation congucted to: (2) demonstrate that the engineering aesign an opment process 1s compiete; (o)

demonstrate that the design risks have been minimized; (c) demonstrate that the system will meet specifications;
(d) estimate the system’s mxlltar_y utility when introduced; (e) determine whether the engineering design is
supportable (practical, maintainable, safe, etc.) for operational use; (f) provide test data with which to examine
and evaluate trade-offs against specification requirements, life cycle cost, and schedule; and (g) perform the
logistics testing efforts to evaluate the achievement of supportability goais the adequacy of the support package
IOI' the system (C £g., ceuveramc malmcnance lOOlS iest cqmpmcm, lecnmcal pUDllCﬂIlOIlS mamlenancc

materiatimme al alille and + o) DNavalanmant tact and avalnatinn inshidas all
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contractor in-house effort and is planned, conducted and monitored by the develo pin_o agency of the DoD

Component.
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All programs, where applicable, include models, tests and associated simulations such as wind tunnel

iy

static, drop, and fatlgue, integration ground tests; test bcd aircraft and associated support; qualification test and
evaluation (QT&E), development flight test, test instrumentation, environmental tests, ballistics, radiological,
range and accuracy demonstrations, test facility operations, test equipment (including its support equipment),
chase and calibrated pacer aircraft and support thereto, and logistics testing.

For aircraft, include avionics integration test composed of the following: (a) test bench/laboratory,

mrlndmo dpmon nrqmuhnn and installation of basic comnuters and test eaninmente which will nrovide an
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ability to simulate in the laboratory the operational environment of the avionics system/subsystem; (b) air

vehicle equipment, consisting of the avionics and/or other air vehicle subsystem modules which are required by
the bench/lab or flying test bed in order to provide a compatible airframe avionics system/subsystem for
evaluation purposes; (c) flying test bed, including requirements analysis, design of modifications, lease or
purchase of test bed aircraft, modification of aircraft, instaiiation of avionics equxpmcnt and instrumentation, and

Alaaliis o S coantially oo ine avinnire lahmeatocos:e a A AG PEe A e

of an existing aircraft used €sséintiailly as a uymg avionics ldvurdwry, {d) avionics iest program,

N, and
of the effort required to develop test plans/procedures, conduct tests, and analyze hardware and

software test resuits to verify the avionics equipments’ operational capability and compatibility as an integrated
air vehicle subsystem; and (e) software, referring to the effort required to design, code, de-bug, and document
software programs necessary to direct the avionics integration test.

For engines, include engine military qualification tests and engine preliminary flight rating tests.

For ships, include model basin, hydrostatic, fatigue, shock, special sea tests and trials, eic., including
the Extended S..in Work Breakdown St. .1-..1.: (ESWRS) Trials Agenda Preparation, Data Collection & Analysis
(842): Doc Sea Trials (9823); an Vibration Survey (9825) elements.

30.3.2 Operational Test and Evaluation. The operational test and evaluation element refers to that test and
evaluation conducted by agencies other than the developing command to assess the prospective system’s military

utility, operational efiectiveness, operationai suitability, iogistics supportabiiity (inciuding compatibility, inter-
operability, reliability, maintainability, logistic requirements, etc.), cost of ownership, and need for any

modifications. Initial operational test and evaluation conducted rhlnna the dpvplnnmpnt of a weanon system wil

be included in this elemcnt. This element encompasses such tests as system demonstratlon, flight tests, sea
trials, mobility demonstrations, on-orbit tests, spin demonstration, stability tests, qualification operational test
and evaluation (QOT&E), etc., and support thereto, required to prove the operational capability of the
deliverable system. It includes contractor support (e.g., technical assistance, maintenance, labor, material, etc.)
consumed aunng this phase of testing. It aiso inciudes performing the logistics testing efforts to evaiuate the

rhiavamiant annmnnstahilite: sanls tha adaniinny AF tha arremmn ot £nee than qurobaces fa

and Y 3 o~ Al
achievement of supportability goals and the adequacy of the support for the system (e.g., delivers
b TC

—

maintenance tools test Pﬂlllh ent  technical

1
haintenance tools, test equipment, technical pu ons, maintenance i

it N ublications. maintenance
requirements, and softwar e support facility/environment elements).
30.3.3 Mock-ups. The mock-ups element refers to the design engineering and production of system or
subsystem mock-ups which have special contractual or engineering significance, or which are not required solely
for the conduct of one of the above elements of testing.

30.3.4 Test and Evaluation Sunport. The test and evaluation support element refers to all g upport elements

necessary to operate and maintain systems and subsystems during test and evaluation which are not consum
during the testing phase and are not allocated to a specific phase of testing. This element includes, for example
repairable spares, repair of reparables, repair parts, warehousing and distribution of spares and repair parts, test
and support equipment, test bed vehicles, drones, surveillance aircraft, tracking vessels, contractor technical

support, etc. Operational and maintenance personnel, consumables, special fixtures, special instrumentation,

B.
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etc., which are utilized and/or consumed in a s
under that element of testing are excluded.

30.3.5 Test Facilities. The test facilities element refers to those special test facilities required for performance
of the various developmental tests necessary to prove the design and reliability of the system or subsystem.
This element includes, for example, test tank test fixtures, propulsion test fixtures, white rooms, test chambers,
etc. The brick and mortar-type facilities identified as industrial facilities are excluded.

30.4 Training. The training element is defined as the deliverable training services, devices, accessories, aids,
eauinment. and parts used to facilitate instruction through which nersonnel will acquire sufficient concepts,

S wapaiita, QU pes

skills, and aptitudes to operate and maintain the system with maximum efficiency. This element includes all
effort associated with the design, development, and production of deliverable training equipment as well as the
execution of training services. This element and its subelements exclude the overall planning, management, and
task analysis function inherent in the WBS element Systems Engineering/Program Management.

j L o2 1y Lh LIV AL ER il SUIIC

30.4.1 Equipment. The equipment element is defined as those distinctive deliverable end items of training
nqnipmmt nuim-md hu either a contractor or militarv eprvirp rmnirf-d to meet qnerif' ic trninino nhimivpe
This element mcludes oneranonal trainers, maintenance trainers and other items such as cutaways, mock— ups,
and models.

30.4.2 Services. The services element is defined as the deliverable services, accessories, and aids necessary to

accomplish the objectives of training. This eiement inciudes, for exampie, training course materiais;
coniracior-conducied iraining including in-plant and service training; and the materials and curriculum required
tg desion execute and nroduce a contractor develoned trainine proeram. It also includes t

=
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and associated documentation (primarily the computer software, courses and training aids). This element
excludes the deliverable training data associated with the WBS element Support Data.

30.4.3 Facilities. The facilities element refers to the special construction necessary to accomplish training

objectives. It also includes the modification or rehabilitation of existing facilities used to accomplish training

objectives. The installed equipment used for the purpose of acquainting the trainee with the system or
ee i as ria

1
iency is excluded. The brick and mortar-type facilities identi
A% ‘UJ LS ALAWEL AN/T ANEWA

viuuvu. ARIUL v

30.5 Data. The data element refers to all deliverable data required to be listed on a Contract Data
Requirements List, DD Form 1423. The data requiremcnts will be selected from the Acquisition Management

Systems and Data Reqmrements Control List (Dol) 5010.12-L). This element inciudes only such effort that can
be reduced or will not be incurred if the data item is curmnated. If the data are government peculiar, include
the efforts for acquiring, writing, assembling, reproducing, packaging and shipping. It also includes the effort
for transforming into government format with reproduction and shipment if data are identical to that used by the

contractor, but in a different format.

30.5.1 Technical Publications. The technical publications element is defined as technical data which provides
instructions for the installation, operation, maintenance, training, and support of a system or equipment which is
formatted into a technical manuai. A technicai manuai normaily inciudes operation and mainienance

lict rte hraalr 1 rmati -aead
instructions, parts lists or parts breakdown, and related technical information or procedures exclusive of

administrative procedures. This data may be presented in any form (regardless of the form or method of

recording). Technical orders that meet the criteria of this definition may also be classified as technical manuals.
This element includes the data item descriptions set forth in categories selected from the DoD 5010.12-L.
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For ships include Extended Ship Work Breakdown Structure (ESWBS) ILS En

Manuals and Other Data (856) element.

30.5.2 Engineering Data. The engineering data element is defined as recorded information (regardless of the
form or method of recording) of a scientific or technical nature (including computer software documentation).
Engineering data does not include computer software or financial, administrative, cost or pricing, or
management data or other information incidental to contract administration.

a. Engineerine data is reauired to define and document an engineering design or product configuration

a. Daigaiatviiaig aS AVAgnanitan WU RRSALS oL RS vl iy Calyll UL PRS0t O pRiatal

(sufficient to allow duplication of the original items) and is used to support production, engineering and logistics
activities. This element includes, for example, all final plans, procedures, reports, and documentation
pertaining to systems, subsystems, computer and computer resource programs, component engineering,
operational testing, human factors, reliability, availability, and maintainability, and other engineering analysis,

etc.
b. A technical data package (reprocurement package) includes all engineering drawings, associated
lists, process descriptions, and other documents which define the physical geometry, material composition,

performance procedurcs.

This element excludes the LSAR and support data delivered under 30.5.4 of this section.

. o S T = a = 1 A PRy, gy o~
ships inciude Extended Ship Work Breakdo SWBS) Design Support, Ship’s Selected
Records (8302); Design °up~\r{, Services, Reproduction (8303); and ILS Engineering, Engineering Drawings

30.5.3 Management Data. The management data clement is defined as those data items necessary for
configuration management, cost, schedule, contractual data management, program management, etc., required
by the government in accordance with functional categories selected from the DODISS and DoD 5010.12-L.
This element includes contractor cost reports, cost performance reports, contractor fund status reports,

crhadi:lae mmilagtanas natuwarkbe intagratad cninnart nlane +

sCriequies, miiestones, networks, inlegraiea support piains, &ic.

For ships include Extended Ship Work Breakdown Structure (ESWBS) Contract Data Requirements
(988) element.

30.5.4 Support Data. The support data element is defined as those data items designed to document the
support pianning in accordance with functional categories selected from DoD 5010.12-L. This element
includes, for example, LSA documentation and LSA record maintenance and delivery, supply, general
maintenance plans and reports, training data, transportation, handling, packaging information, facilities data,
data to support the provisioning process and all other support data, and software supportability planning and

software support transition planning documents.

30.5.5 Data Depository. The data depository element is defined as a facility designated to act as custodian in
establishing and maintaining a master engineering specification and drawing depository service for government

PTG | ~masane manda nt nen £ ¢ha ITQC 3 10tt i
approved documents that are the property of the U.S. Government. This element represents a distinct entity of

its own and includes all effort of drafting, clerical, filing, etc., required to provide the service. As custodian
for the government, the contractor is authorized by approved change orders to maintain these master documents
at the latest approved revision level. When documentation is called for on a given item of data retained in the
depository, the charges (if charged as direct) will be to the appropriate data element. All similar effort for the
contractor’s internal specification and drawing control system, in support of its engineering and production

activities, is excluded.
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3U.0 ecullar Support cquipment. 10c peculiar Support equipmem €iCment 13 acincea 1o nciuac e aesign,
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the system or nnrfin 1s of the system while not directly engaged in the performance of its mission, and which

m Or por the sys ir performanc
have atmhcanon peculiar to a given defense materiel item. This element includes, for example, vehicles,
equipment, tools, etc., used to fuel, service, transport, hoist, repair, overhaul, assemble, disassemble, test,
inspect, or otherwise maintain the mission equipment. It also includes any production of duplicate or modified
factory test or tooling equipment delivered to the government for use in maintaining the system (factory test and
tooling equipment initially used by the contractor in the production process but subsequently delivered to the

N Y fa . A __ _ A\

governmeni wiil be included as cost of ihe item produced). It aiso inciudes any additional equipment or
ra 1 +
v

1

anfhurnea that will ha ramiirad ta maintain ar madifu tha enfi
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subelements specifically exclude the gverall planning, management and task analysis functions inherent in the
work breakdown structure element systems cnzmeermz/nrozram management, and the common support
equipment presently in the DoD inventory or commercially common within the industry which is bought by the

using command and not by the acquiring command.

30.6.1 Test and Measurement Equipment. The test and measurement equipment eiement is defined as peculiar
or unique testing and measurement equipment which allows an opcr-‘tar or maintenance function to evaluate
Anaratinnal canditiane nf a cvetam ar saninmant hu nerfarming enanific diaagnnctine enraanina nr analitu
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assurance effort t an o ga_ni.v._tion I mtcnned!a e, or d;pot level of equipment SLprﬂ l! i_clu_-s test

equipment, automatic - test systems, test program sets, appropnate mteroonnect devices, automated load modules,
tap(s), and related software, firmware and support hardware (power supply equipment, etc.) used at all levels of
maintenance. It includes packages which enable a line or shop replaceable unit, printed circuit boards, or
similar items to be diagnosed using automatic test equipment.

30.6.2 Sunnort and Handline Eaquinment, The support and hand hng pqna?mpnt element is defined as the
30.6.2 Support and Handling Fauipment, The support and handling equipment element is defined as the
deliverable tools and handling equipment used for support of the mission system. It typically includes ground

support equipment, vehicular support equipment, powered support equipment, nonpowered support equipment,

munitions material handling equipment, materiel handling equipment, and software support equipment
(hardware/software).

(v
<
<
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"ommon _Support Equipment. The common support equipment element refers to those items required to
e M . M =

R, and maintain the svstem or portions of the system while not directly engaged in the performarnce of iis
support and maintain the systém Or portions Ol the sysiémm wiiie Not airecily engageda in tie periormance or its
mission. and which are nresentlv in the DoD inventorv for sunnort of other svstems. This element includes all
mission, and which are presently in the Dol inventory lor support ot other systems. 118 ment includes all

It also mcludes the acquisition of addmonal quammcs of thxs equlpment if aused by the introduction of the
defense materiel item into operational service.

30.7.1 Test and Measurement Equipment. The test and measurement equipment element is defined as common
lesung and measurement eqmpmem which allows an perator or maintenance function to evaluate operauonal

conditions of a system or equipment by performing specific diagnostics, screening or quality assurance effort at
an organizational, intermediate, or depot level of equipment support. It includes test measurement and
dxaznostxc coummcm DI'CClSlOﬂ measurin; g equl ment, automatic test equmment manual test eaumment

automatic test systems, test program sets, approprxate interconnect devices, automated load modules, tap(s), and
related software, firmware and support hardware (power supply equipment, etc.) used at all levels of
maintenance. It includes packages which enable a line or shop replaceable unit, printed circuit boards, or
similar items to be diagnosed using automatic test equipment.

3N 7 2 Sunnart and Handline Eaninmeant  The cunnart and handling eaninment alament ic dafinad ac tha
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deliverable tools and handling equipment used for support of the mission system. It typically includes ground
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cunnort equinment. vehicular sunnort eauinment. nowered sunnort equinment. nonnowered sunnort equinmen
suppert equipment, vehicuiar support equipment, powereg support equipment, nonpowereg support equipment,

munitions material handling equipment, materiel handling equipment, and software support equipment
(hardware/software).

30.8 Operational/Site Activation. The operational/site activation element refers to the real estate, construction,
conversion, utilities, and equipment to provide all facilities required to house, service, and launch prime mission
equipment at the organizational and iniermediaie level. This element includes conversion of siie, ship, or

vehicle; system assembly, checkout, and installation (of mission and support equipment) into site facility or ship

to achieve operational status. It also includes contractor support in relation to operational/site activation.

30.8.1 System Assembly, Installation, and Checkout on Site. The system assembly, installation, and checkout
on site element refers to the materials and services involved in the assembly of mission equipment at the site.
This element includes, for example, installation of mission and support equipment in the operations or support
facilities and the compiete systcm checkout or shakedown to insure achievement of operational status. Where

AT e et enanifir hoe oita nr vahinla
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30.8.2 Contractor Technical Support. The contractor technical support element refers to all materials and
services provided by the contractor related to activation. This element includes repair of reparables, standby
services, final turnover, etc.

30.8.3 Site Construction. The site construction element refers to the real estate, site planning/preparation,
construction, and other special-purpose facilities necessary to achieve system operational status. This element

also includes the construction of nhhhpc rnndc and interconnecting cabling
utiiifl ang interconneciing cao:ing.

30.8.4 Site/Ship/Vehicle Conversion. The site/ship/vehicle conversion element refers to all materials and
services required to provide for the conversion of existing sites, ships, or vehicles to accommodate the mission
equipment and selected support equipment directly related to the specific system. This element includes
operations, support, and other spcciai purpose (e.g., launch) facilities conversion necessary to achieve system

catimmal atatiio NEIL ot amant

operauonzu Status. winere appropnau: prLlIy Dy bllC Sl’llp or vehicle.

30.9 Industrial Facilities. The industrial facilities element refers to the construction, conversion, or expansion
of industrial facilities for production, inventory, and contractor depot maintenance required when that service is
for the specific system. This element includes, for example, equipment acquisition or modernization, where
applicable, and maintenance of these facilities or equipment. This element also includes industrial facilities for
hazardous waste management to satisfy environmental standards.

AN 01 Conctrmiction/Caoanvercion/Eynancion  Tha caonctrmiction/convarcinn/avnancinn alamant rafare tn a
SU.T.1 LONSUUCHON/ L ORVEISIOIL CAPaisiOn. 148 CONSUUCUTn/CONVEISIOIY CXPaiisiTil CililiKii ITICTS O ull ISa
estate and preparation of system peculiar industrial facilities for production, inventory, depot maintenance, and

other related activities.

30.9.2 Equipment Acquisition or Modernization. The equipment acquisition or modernization element refers to
production equipment acquisition modernization, or transferal of equipment for the particular system. (Pertains

s aacad S iarmant 11 ae Lol mn AR Eard

io govcmmcm owned and leased cqunpmcm under facilities coniract. )

30.9.3 Maintenance (Industrial Facilities). The maintenance (industrial facilities) element refers to the
maintenance, preservation, and repair of industrial facilities and equipment.

30.10 Initial Spares and Repair Parts. Initial spares and repair parts element is defined as the deliverable spare
components, assemblies and subassemblies used for initial replacement purposes in the materiel system
equipment end item. This element includes the repairable spares and repair parts required as initial stockage to

H.0
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10. SCOPE

10.1 This appendix presents a User Guide for preparing, understanding and presenting a work breakdown

This appendix presents a User Guide for preparing, understanding and present ork break
structure (WBS). The guide discusses the requirement for a work breakdown structure, provides a general
understanding for developing a program work breakdown structure, shows how to develop and implement a
contract work breakdown structure, and presents examples of work breakdown structures for various
applications. The primary objective of this guide is to achieve a consistent application of the work breakdown
structure. This appendix is not a mandatory part of the standard. The information contained herein is intended

S PN

for guiaance umy‘

10.2 The foundation for the requirement and development of the work breakdown structure is described in
DoDD 5000.1, DoDI 5000.2, and DoD 5000.2-M. These documents identify responsibilities in the acquisition
process from the Office of the Secretary of Defense to the DoD Component field activities. The requirement to
prepare a work breakdown structure is generally discussed in the context of planning and monitoring a defense
materiel system program.

10.3 This guide is directed primarily at the preparation of a work breakdown structure for a defense materiel
item. This includes all defense materiel items (or major modifications) (a) established as an integral program
element of the Future Years Defense Program (FYDP) r (b) otherwise designated by the DoD Component or

the Under Secretary of Defense (Acquisition).

10.3.1 The guidance is also appropriate for use with any work breakdown structure developed at any phase
during the acquisition process, inciuding concept expioration and definition, demonstration and validation,
Ancinaneinse and cmanunfantiieinag davalanmmant nd nendiatian
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10.3.2 This guide provides the framework for preparing a complete work breakdown structure. The guidelines
are directed at both contractors and DoD Components (Government activities) in the development of work
breakdown structures for the acquisition of defense materiel items.

20. APPLICABLE DOCUMENTS

20.
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20.1.1 Specifications, Standards, and Handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specifications (DODISS) and
suppiement thereto, cited in the solicitation.

STANDARDS
MIL-STD-196 Joint Electronics Type Designation System
DOD-STD-2167 Defense System Software Development

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
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(Unless otherwise indicated, copies of federal and military specifications, standards, and handbhooks are available
from the Standardization Documents Order Desk, 700 Robbins Avenue, Building #4, Section D, Philadelphia,
PA 19111-5094.)

20.1.2 Other Government Documents, Drawings, and Publications. The following other Government
documents, drawings, and publications form a part of this document to the extent specified herein. Unless
otherwise specified, the issues are those cited in ihe solicitation.

PAMPHIETS

Contractor Cost Data Reporting (CCDR)

NAVMAT P-5241 Navy Materiel Command Pamphlet
AMC-P 715-8 Army Materiel Command Pamphict
AFLCP 800-i5 Air Force Logistics Command Pamphiet
ADCCQCrD 2NN _18 Air Earca Quotame Cammand Damnhlat
fa YRS L2 § LS AVAN b BV 421 L Viwe U] OWWILLD “\VLRLAIMLALULLIG & luu}llu\t‘

Cost/Schedule Control System Criteria Joint Implementation Guide

NAVSO P3627

Assistant Secretary of the Navy (S&L) Pamphlet

AFSCP 173-5 Air Force Systems Command Pamphlet
AFCCP 173-5 Air Force Communications Command Pamphiet
AFLCP 173-5 Air Force Logisiics Command Pamphiet
AMC-P 715-5 Army Materiel Command Pamphlet

DLAH 8400.2 Defense Logistics Agency Handbook

Defense Contract Audit Agency Pamphlet

(The above pamphlet numbers identify two single documents: Contractor Cost Data Reporting (CCDR) System
(Stock Number 0518LP1003001), and Cost/Schedule Control Systems Criteria Joint Implementation Guide

(Stock Number 0518LPi10020i0). These two documents can be ordered by stock number from the

_________ S ool crmsaia 14 JlA Qansin Dhiladalalli
bld.ﬂ(ldl'(lll.dllon Docuimerntis UIUCI Dcsn, IU\I x\uuuum nvcuuc, Duuuuxs e d C\.iluu L/, riiiaucipiiid, ‘Fr'r\A 15‘1 i1-
SNOA

SV ITT )

20.2 Non-Government Publications. This section is not applicable to this standard.

30. DEFINITIONS

)

.1 Program Work Breakdown Structure. A program work breakdown structure is defined as the work

P, it . TP ned do eala mtraad
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ffort. A program work breakdown structure ir inchndag all ml:’\nhnnhlp elamente nnnmsung of at leact the first

three levels of the work breakdown structure and extended by the DoD Component (program manager) and/or
contractor(s). A program work breakdown structure has uniform element terminology, definition, and
placement in the family tree structure.

=
-
=

Level 1: Level 1 is the entire defense materiel item; for example, an aircraft system, such as a helicopter,
bomber, transport aircraft, fighter aircraft or reconnaissancc aircrafi. Level i is usuaiiy directiy ideniified in
the DGD pr0g1m1u1u1151 Uuusct ayau,ul bth\A as an uu\,slm ylusxmu \,lulu\.n{ Oras a PAUJWI. or auul.uuslcuu
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n an aggregal

I-2

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.



MIL-STD-881B

Level 2: Level 2 elements are major elements of the defense materiel item; for example, air vehicle
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which includes all hardware and software elements, aggregations of system level services (e.g., system test and

evaluation, and systems engineering/program management) and data.

Level 3: Level 3 elements are elements subordinate to level 2 major elements; for example, propulsion,
fire control, navigation guidance armament or type of service (e.g., deveiopmem test and evaluation

’
coniractor technicai suppori, iraining se Tvices), or types of data {e. g techiical puuut.duuus;. Lower levels
follow the same process.

30.2 Contract Work Breakdown Structure. A contract work breakdown structure is defined as the complete
work breakdown structure for a contract. It includes the DoD approved work breakdown structure for reporting
purposes and its discretionary extension to the lower levels by the contractor, in accordance with this standard,
and the contract work statement. It includes all the elements for the products (hardware, software, data, or
services) which are the responsibility of the contractor.

40. BACKGROUND

40.1 Purpose. When the decision is made to develop and acquire a new or updated system, several factors are
considered when planning or monitoring efforts. One of these factors is determining the work breakdown
structure to use for the system. A work breakdown structure is a product-oriented family tree, composed of
hardware, software, services, data and facilities, which resuits from systems engineering efforts during the
development and production of a defense materiel item, and which completely defines the program. A work

breakdown structure d rhcnlnvc and defines the !r,rnrlnm(c\ to be dp\mlnmd or nrndurpd and relates the elements of

work to be agggmnhshed to each other and to the end product. Therefore, the work breakdown structure plays
a significant role in planning and assigning management and technical responsibilities and in monitoring and
controlling the progress and status of engineering efforts, resource allocations, cost estimates, expenditures, and
cost and technical performance.

AN A ey 1T 11 o~ — ~em o g o TUPSRNI, (I TR, JHp | S SRR g PRI Iy PP [ -
4U.2 OrK Breakdown diruciure ADDI OIIS 1né wWOrK oreakaown structuré proviaés a rramewor! or
specifying the objectives of the program by first defining the program in terms of hierarchically .'elaw... ,,.oduct—

oriented elements and the work processes required for their completion. Each element of the work breakdown
structure provides logical summary points for assessing technical accomplishments and for measuring the cost
and schedule performance accomplished in attaining the specified technical objectives.

For each work breakdown structure element, the detailed objectives are defined as well as the specific work
tasks assigned to each contractor organization element and the resources, materials, and processes required to

+ th hianti Aa 1 A d 1 t
attain bjectives. As resources are employed and work progresses on the task, current technical, schedule,

cost, and estimate at completion data are reported. The data may then be summarized to provide successive
levels of management with the appropriate report on planned, actual, and current projected status of the
elements for which they are responsible. Management will thus be better able to maintain visibility of status

and to apply efforts to assure desired performance.

40.2.1 Technicai Managemeni. The work breakdown siructure provides a framework for defining the technicai
objectives of the program. Together with the contract statement of work, the work breakdown structure aids in

establishing an indentured data listing (specification tree), defining configuration items, and planning support
tasks.

40.2.1.1 Contract Statement of Work. The statement of work (SOW) is the document which describes in clear
understandable terms what products are to be delivered or services to be performed by the contractor.
Preparation of an effective SOW requires an understanding of the products and services that are needed to

1.7
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MIL-STD-881B
satisfy a particular requirement. A SOW prepared in explicit terms will facilitate effective contractor evaluatio
after contract award. The SOW becomes the standard for measuring contractor performance. Therefore, the
SOW must clearly define the work to be performed. In preparing the SOW for a system acquisition, the use of
a standardized work breakdown structure as a template for constructing the SOW will help streamline the
process. Use of the work breakdown structure will also provide the framework and facilitate a logical
arrangement of the SOW elements, provide a convenient checklist to ensure all necessary elements of the
program are addressed, and direct the contractor to meet specific contract reporting needs.

=]

AN ") 1 Y Tndantirad Nata T icting An indantnirad data licting foenanifinatinn traa) davalanad hu cvetame
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pnomm-rmo structures the performance parameters for the system or systems bgi_ng d,gvgl_pgd_ It subdivides

the system(s) into its component elements and identifies the performance objectives of the system(s) and its ele-
ments. The performance characteristics are explicitly identified and quantified. Completed, the indentured data
listing represents a hierarchy of performance requirements for each component element of the system for which
design responsibility is assigned. Because specifications may not be written for each product on the work
breakdown structure, the indentured data listing may not match the work breakdown structure completely.

40.2.1.3 Conficuration Management, Configuration management is the nrocess of man aomg the technical

SoVAAA AR Gaeatas aVaGaaGa v anauaay SRR pRA RN LIl pTAANN 8 AT PR B2 224, LA al

mnﬁmtron of items being developed whose requirements must be specified and controlled (ref. MIL-STD-
973). In establishing the requirement for configuration management on a program, the DoD Component needs
to designate which contract deliverables are subject to configuration management controls. A contract
deliverable designated for configuration management is called a Configuration Item. For software, this item is

called a computer sonware connguratlon 1tem (LbLl) Lonngurauon management invoives aenmng the
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40.2.2 Financial Management. The work breakdown structure assists management in measuring cost and
schedule performance. By breaking the total product into successively smalier entities, management can ensure
that all required products are identified in terms of cost and schedule performance goals. The planning of work

by work breakdown structure elements serves as the basis for estimatine and scheduline resource reguirements
U] WUVLINn vVivAanuuv DA UWLULWY WIWALIIWIILY Uwi Voo GO Wiv VQJilJ EVA WwOLAAiRidvil, 6 QRUIG DVAIVMULLLE VoV UIVw \i 1A VARVAILD .

The assignment of performance budgets to scheduled segments of contract work and identified to responsible
organization units produces a time phased plan against which actual performance can be compared and
appropriate corrective action taken when deviations from plan are identified. This integrated approach to work

planning also simplifies the identification of potential cost and schedule impacts of proposed technical changes.

40.2.2.1 Contrac g“tiﬁg‘ Funds management involves periodic comparison of actual costs with time
nhacad hudaste lvecic of nerfarmance variancae and follow._nn corrective action ac regnired When work
pnias€a oudGgets, anaiysis of Perionance varandss, ailG 10u0W-up COIITCUVE atilln, as [CQuUIrtd. wiklh WoIK

breakdown structure product elements and the supporting work are scheduled, a solid base for time phased
budgets is made. Assignment of planned resource cost estimates to scheduled activities (tasks) and
summarization by work breakdown structure element by time period results in a time phased program/contract
budget, which becomes the performance measurement baseline.

40.2.2.2 Cost Estimating. Use of the work breakdown structure for cost estimating facilitates program and

contract management. The work hrnnlrdenm ctructure aide the Do) nraooram office to nlan coardinate ~ontral

vUillitiavt lmas"m‘vu‘- A MV YWUL VL4 WAans! VWil DLl UWIULWY AlUY WUiv A/ VArs yl\lsl @il Viiivw W le’ W\Iluma‘\', Wutl\}l
and estimate the various program activities that DoD and the contractors ar conducting. It provides a common

framework for tracking the esmnated and actual costs during the performance of each contract. The data from
the various program contracts support the DoD program manager in evaluating contractor performance,
preparing budgets, and preparing program life-cycle costs, e.g., as programs move through the various phases

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
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ocess {(conceptual design, development, and nroductlon) the actual exnenence to date and the

AV HCL, 410 POV actidal

estimates for the remaining phases provide the basis for reassessment of the total program costs.

40.2.2.3 Data Bases. Cost information collected by work breakdown structure element can be used for pricing
and negotiating contracts and contract changes, and for follow-on procurement. DoD is accumulating a growing
cost data base of similar work breakdown structure elements from different programs. Such historical cost data
can be used to develop learning curves and for regression analysis and other techniques to estimate the cost
requirements for like elements of new programs. Actual cost data collected by DoD on each program can be
compared to the original estimates to identify trends and to establish the validity of estimating techniques.
Contractors will similarly benefit from such data bases. Since contractors tend to provide similar products on
similar programs, the cost history accumulated on their programs can assist them in estimating and bidding
future contracts and budgeting new work.

heduling, cost estimating, budgeting, contracting, conﬁzuratlon management, and performance reporting
disciplines. The structure and definitions contained in this standard will be the basis for structures used for
contracts requiring compliance with the Cost/Schedule Control Systems Criteria (C/SCSC), and reports placed
on contract such as Contractor Cost Data Reporting (CCDR), Cost Performance Reports (CPR), Contract Funds
Status Reports (CFSR), and Cost/Schedule Status Reports (C/SSR). This capability pcrmits the contractor to

evaiuate progress in terms of contract penonnance Consuit the referenced documents for program appucaoulty
and specific requirements per paragraph 20.1.2 in this appendix.

50. DETAILED REQUIREMENTS

50.1 Scope. Work is effort performed by people to transform or create products to solve identified problems
in order to verifiably meet speciﬁed objectives. Just as the organizational structure hierarchically structures the

nnnnnnn A ~e rhinh tha nannla arael Lenmnl £ +h Ay 1.2 A M Moeds Ia xro e
proatcea on wiicii ine peopie WOIK. LCXaimpies O1 Uicse Pr’ﬁuuCiS include equipment (hardware/software), data,
services and facilities for such systems as missile systems, helicopter systems, automated software systems, etc.

Work breakdown structure elements depict products in a manner in which technical accomplishment can be
incrementally verified and measured and provide the conceptual framework for integrated planning and control
of the work. For example, program management benefits all hardware, software, and data products in
indeterminable proportion. From a management control perspective, such work is essentially indirect to the
hardware, software, and data products, but direct to the contract or program. As a result, when program
management is qpparatplv identified within the framework of the work breakdown structure, the work nerfnrmpd

ASAR!

can be verified and measured. It is for these reasons that the work breakdown structure is a valuable tool.

50.2 Purpose. The development of any work breakdown structure is intended to achieve a clear understanding

and statement of the technical objectives and the end item(s) (or end product(s)) of the work to be performed.

The process of identifying these objectives assists in structuring the product elements during the work

breakdown structure development. Objectives derived from the overall program objective are identified in such
1

'
a way that preducm support economically and technically identifiable subsystems of the program chxt ves.

e malliaatiera non fAL

Thls process may be repeated until the component level is reached. In this manner, subsystems support a total
system capability.

In order to use the work breakdown structure as a framework for structuring the technical objectives of a
program, in addition to its use as a management tooi for cost and scheduie controi, it is important that the work

N
w
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a product structure, not an organization structure, complete definition of the effort encompasses the work to be

50.3 Acquisition Process. The work breakdown structure is developed during the acquisition process of a
defense materiel item. Government and industry view this process from different perspectives, but the ultimate
objective is consistent. Figure I-1 provndcs an overvrew ot the work breakdown structure development process.

A all 00

The DoD acquisition process is where this

feam hath tha NAaMN and indnctru na ive
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50.4 Preparing a Program Work Breakdown Structure. The DoD program manager is responsible for
developing and maintaining the program work breakdown structure. The DoD program manager will structure
a program work breakdown structure for a defense materiel item prior to program initiation by selecting
appropriate elements from one or more of the work breakdown structure(s) set forth in appendices A through G.
The result will initially map the program work breakdown structure. Altnougn the appendices relate to specific

ntamnmrtiar Af Aafanca mmatacmial Hamie any Jtemm Femin an ommeadiv meay b ead whisk o anelisakls sa sl o
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nragram ac lang ae tha intaority of the level af nlacemant ic maintainad
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50.4.1. Develop Program Work Breakdown Structure. The program work breakdown structure should be

developed early in the conceptual stages of the program and be based initially on the work breakdown structures
identified in appendices A through G. The program work breakdown structure evolves during conceptual design
from an iterative analysis of the program objective, functional design criteria, program scope, technical
pcrtormance requirements, proposed methods of pcrtormance mcmamg acquisition strategy, as welil as
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will be the recording document for this program nlan Ultimately, the program work breakdown structure must
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be approved through the CCDR plan process. Through this process, the levels of reporting and elements for
appropriate RFP selection are determined.

50.4.2 Program Work Breakdown Structure Element Selection Requirements. The program work breakdown
structure elements must be selected by the DoD Component and be structured in such a way that proaucts and
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and its contract work breakdown structure extens:ons as a coordmatmg medlum in planning for further systems
engineering, resource allocation, cost estimates, contract actions, and work execution. The reporting of
progress, performance, and engineering evaluations, as well as financial data, will be based on the program
work breakdown structure. Figure -4 provides an example of a top level program work breakdown structure.
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ton three levels expanded to identifv elements with a significant degree of technical or cost risk. When proera
D three levels expanded to 1der elements with a significant degree of technical or I wahen program

method of operation may be hampered, or excessive reporting requxrements may result. The SOW and CDRLs
are the place to clearly communicate all program requirements. Figure I-5 provides an expanded program work
breakdown structure which incorporates elements necessary for contract visibility and control. This program

WS is based on Appendix A and uses those WBS elements applicable to the system.
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Figure I-4. TOP LEVEL PROGRAM WORK BREAKDOWN STRUCTURE
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requirements analysis, test engineering labor, aluminum, and direct costs, etc., are not products. Design
engineering, test engineering, and requirements analysis are all engineering functional efforts; aluminum is a
material resource; and direct cost is an accounting classification. As such, none of these elements are
appropriate as work breakdown structure elements (ref. Chapter 4 of Contractor Cost Data Reporting (CCDR)
System for functional category definitions).

N
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c. Rework, retesting and refurbishing should be treated as work on the appropriate work breakdown
structure element affected, not as separate elements of a work breakdown structure.

d. Nonrecurring and recurring classifications are not work b eakdown structur elements. The
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e. Cost saving efforts such as total quality management initiatives, could cost, warranty, etc., are not
work breakdown structure elements. These efforts should be included in the cost of the item they affect and not
captured separately.

£ Mha ~oaamicatinanl gtemintiion ~F tha nenoenme affinn e tha annteantas chanld e ho shio Loole £

1 111C Ulgd.u.lbdll 1dl Stl LtULIC Ul UIC plugla.lu U11ILC U1 UIC LCLILILLALLUL SIIVULU 110U D UIC DAadIS 101
develonment of 2 work hreakdown cstrmcture. The work hreakdown structure shonld alwave retain ite nradnct
GCVCIOPIICIIR OF @ WOUIR CILAalUWaL Sliuviuit. 240 WULIR CILARUUWIL SUuULLlL SavuG alvway s atiaill vs piliGule
orientation

g. Costs for meetings, travel, computer support, €tc., are to be included with the work breakdown
structure elements for which they are associated. They are not to be treated as separate work breakdown
structure elements.

a
. The work breakdown st
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act roduct to avoid semantic confusion. For exam‘ le, if the Level 1 system is F,rc Comrol then
the Level 2 item (pnme mission product) is Fire Control Radar. The name or nomenclature for the electronic
subsystem should be developed using MIL-STD-196, when appropriate. Figure I-6 provides a reference on how

to use MIL-STD-196 to identify the nomenclature for electronic systems.
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the toolmz cannot be assmned to an 1dent1ﬁed subsvstem or comnonent. it should be mcluded the cost of
integration, assembly, test, and checkout. Any additional quantities produced for equipment support or
maintenance in the field should be included and reported under Peculiar Support Equipment. This same
philosophy applies to software. For example, when a software development facility/environment is created to
support the deveiopment of software, the effort associated with this element is considered part of the CSCI it

supports; or if more than one CSCI is involved, it should be included in integration, assembly, test and

“iiv.
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that equipment,

k. The definition of integration, assembly, test, and checkout is on page H-2. This definition should
be read carefully before the work breakdown structure is developed. Note that integration, assembly, test, and
checkout includes production acceptance testing (including first article test) of R&D and production units, but

excludes all systems engmeenng/program management, and system test and evaluation which are associated with

the overail sysiem. Each appendix identifies integration, assembly, test and checkout separately with the
exception of the aircraft system appendix (Appendix A). For aircraft systems, the integration, assembly, test,
and checkout is a subelement of (and included in) the airframe work breakdown structure element to be

consistent with the historical data sets that are maintained on airframe.

1. This standard does not identify Level 3 elements for the systems engineering/program management
work breakdown structure element. This allows the government and contractor flexibility to identify efforts that
are important to the specific program. The definition given provides typical systems engineering/program
management efforts.

System test and evaluation
a system (i.e., development test and

operational test and evaluation).

always ¢ i es those tests performed in the devel pment of

evaluation), d those tests performed by the operational user (i.e.,

Figure 1-7 provides an example of both a correct and an incorrect work breakdown structure.

L
ified in each annendix. In addition Annendix B Electronic/Automated
I » APP X 2 c/ to ed

th . 1 each appendix. In addi
Software Systems d.scribcs software in more detail. The software definitions are consistent with p

R olicies and
practices discussed in DoD-STD-2167.

2

50.4.5.1 Contracts with Hardware/Software. Software that is being developed to reside on specific equipment
must be identified as a subset of that equipment. Multi-function software will be identified as a subset of the
equipment work breakdown structure element which either inciudes the software in the element specification or

.............. __'.:A” PRI SIS PR TP pee Y '.-... A T O cwaonuridas nee avaminla AF haver anfrarncan choas14 Lo
t:xcrubc:s LHC lllUbl criucdi pCl 101 HIAICC CORdLEALLIL.  Tlgu i€ 1-0 P1UVIUCGS dlil CAdIIIPIC Ul 1IUW SOonware snouia oe
addressed as part of a specific equipment. In cases where the application of this rule results in a conflict in the

selection of the proper element, the specification relationship will take precedence. For example, an aircraft’s
electronic equipment typically has software included in each of the subsystem elements. Software that resides
and interfaces with more than one equipment, i.e., applications software, and overall system software which
facilitates the operation and maintenance of the computer systems and associated programs (e.g., operating
systems, compilers, and utilities) will be called out at the appropriate work breakdown level with the program

(ref. ANSI/IEEE Std 610.12 for definitions of applications and system software).

incorrect to summarize all software on a program or contract in a2 work breakdown

1LULIVVL WU Suiliiida SUALYY i S paUpiaill UL LULNIGUT 122 & WULIR Uivasualvivas

Lt AR
-7). By separating these elements from the hardware they support, performance measurement and manazement
control over each equipment is difficult to maintain since the true cost of each equipment is not readily
available. Rather than a separate summarization, software should be identified with the hardware it supports.
(When needed, contractor management systems can use an identifier for each software element to produce
internal summaries for software management purposes.)
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Figure I-7. COMPARISON OF CORRECT AND INCORRECT PROGRAM WBSs
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Figure I-8. SOFTWARE AS PART OF A SYSTEM/SUBSYSTEM
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support a specific equipment, a pure software upgrade, etc.), the DoD Component will use the same work
breakdown structure format as identified in Appendix B, Electronic/Automated Software Systems, adjusted to
reflect the appropriate levels of the work breakdown structure. Figure I-9 provides an example of a work
breakdown structure for stand alone software.

50.4.6 WBS Dictionarv. When dpvelnpmg apr ngrm work breakdown structure, the DoD P’“’“}}“"CI‘.! will
also develop a WBS Dictionary (ref. page 14, par 1.1). The program work breakdown structure
dictionary lists and defines the work breakdown structure elements. Although initially prepared for the program
work breakdown structure by the DoD Component, it is expanded by the contractors as they develop and extend
their contract work breakdown structure. The WBS Dictionary should be based on the generic definitions in

this standard, made to be program specific to define the products being acquired.

The dictionary lists elements to show their hierarchical relationship to each other and describes each work
breakdown structure element and the resources and processes required to produce it; it also provides a link to

the detailed technical definition documents. The work breakdown structure dictionary should be revised to
reflect changes and should be maintained in a current status throughout the life of the program.

50.4.7 Program Work Breakdown Structure Approval. Final approval of the program work breakdown
structure is achieved through approval of the CCDR plan process. Changes may be required due to program

¢t th Th 1 MNh
restructuring or changes with the way the contractor wxll meet the technical requirements. Changes are
approved following the CCDR Plan procedures in DoD regulations

50.5 Preparing a Contract Work Breakdown Structure. The individual work breakdown structure elements will
be selected from the program work breakdown structure by the DoD Component for inclusion in a Request for
Proposal (RFP). This will be accomplished by selecting the appropriate program work breakdown structure

elements for the products that wiil be required by each contract. Contracts for WBS elements that are at Level
3 or below in the Program Work Breakdown Structure will be moved to Level 2 and all other applicable Level

2 Common WRS elements will be included. The result is the contract work breakdown structure. Ficure 1I-10

NoVRIAIIVIZ VY ASKS Vaviidwaaws VY UV aaviulaias ATSUAL A5 WAV VWL GVE WULR VIVARUU WA Stiuviuiv.e daguiv aTav

depicts the development and relationship of the Program Work Breakdown Structure with the Contract Work
Breakdown Structure. Each RFP includes the contract work breakdown structure, and the initial WBS
Dictionary prepared by the DoD Component. The RFP should instruct potential contractors to extend the
selected contract work breakdown structure elements to define the complete contract scope.

............ ML o ~n—dnas 12 e =
111C COIRIaCt i11IC 1CIInS, ©
I I

I
tasks, contract sp@ci :canens and comracto W
enhance its effectiveness in satisfying the objecnve s of the pamcular acqunsmon It is important to develop the
program work breakdown structure and the CCDR plan with the development of the SOW so as to form
consistency in document structure. When aggregated with the program work breakdown structure, the extended
contract work breakdown structure will form a complete work breakdown structure of the program for use

throughout the acquisition cycie.

i

50.5.2 Extend Contract Work Breakdown Structure. The Contractor extends the contract work breakdown

structure in the RFP and submits the complete contract work breakdown structure with its proposal. The
proposal submitted should be based on the work breakdown structure in the RFP. Contractors may suggest
changes to the RFP contract work breakdown structure elements when a change is needed to meet an essential
requirement of the RFP or to enhance the effectiveness of the contract work breakdown structure in satisfying
program objectives. The contractor should extend the contract work breakdown structure to the appropriate

PREPS U, PO, 1

Wlllbll bdllblleb e Criticdi VlblUlllly rcquucmcmb dIl(.l uoc:. not OVCI'DUI'(.ICD mc coniracior managemcnl
m
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Figure I-9. STAND ALONE SOFTWARE
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MIL-STD-881B
50.6 Impiementiation of Contraci Work Breakdown Structure. After coniractors are seiected, contract WBSs
arc negotiated as part of contract negotiations. The proposed contract work breakdown structure included in the
successful proposal serves as the basis for negotiating an approved contract work breakdown structure. The
contractor may have proposed alternate approaches to better accomplish the contract objectives. The
alternatives, if accepted by the DoD Component, may impact the proposed program work breakdown structure.
Revisions will be required to the program work breakdown structure and the contract work breakdown structure
to reflect these changes. After adjustments and contract negotiations, the elements selected for the contract will
become the basis for contractor extension dun'ng the contracted effort. All extensions must sum to the contract

..... | TORUIPN S DU SV PR PR S S PPy
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50.6.1 Contract Work Breakdown Structure Approval and Contract Award. Following approval of the
negotiated contract, including the contract work breakdown structure, the contract is awarded. The contract
identifies the requirement for providing the WBS Dictionary through the contract data requirements list

(CDRL). While strong efforts should be placed on early and accurate work breakdown structure planning, work
breakdown structure revisions may result from expansion or contraction of program/contract scope and the
movemeni of a program ihrough iis various siages. Normailly, changes io ihe work breakdown siructure shouid
not be made after contracts are awarded and work is underway unless major rescoping of the program occurs.
Users of this guide should understand that the sequence shown in preceding paragraphs may be iterative as the
program evolves, contracts are awarded, and the work effort progresses through major program phases.
Whenever the work breakdown structure is revised, the ability to crosswalk and track back to the previous work

breakdown structure must be maintained.

en £ N oY . ___taLl ML e e N e A _ e == al _ PR S S 1

5U.0.2 lmplemeniaiion wiil SubCOoniractors, oniraCiors may require iné use oi ine work oreakdown structure
hvu cithoanntrantare tn narmit filfillmant Af rantrantnial ranniramonte and neavida adaniiata ~ran tha
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subcontract, Such subcontractors, whose work accounts for a maior seement of the subcontracted portion of the

LV aLt. A1 SUDLAIILIALILE S

S Q 1ajor segment o
prime contract, will be delineated in contracts at the time of award. It will be the pnme or associate
contractor’s responsibility to incorporate into the contract with the affected subcontractors the work breakdown
structure requirements. Figure I-11 provides an example of a prime work breakdown structure and its
relationship to a subcontract work breakdown structure.

50.6.3 Maintain Contract Work Breakdown Structure. The contractor maintains the contract work breakdown
structure, including change traceability. Only DoD Component approved changes may be incorporated in
accordance with the contract terms. The contract will indicate the levels of contract work breakdown structure
at which costs will be reported to the government. Traceability of cost accumulations will be required to those
extended contract work breakdown structure levels which are used by the contractor for cost control purposes.
In the extended contract work breakdown structure, consideration will be given to the specific contractual,

technicai, and managerial requirements of the defense materiel item. The contractor has compiete flexibility in

A wrnelr heanlrAdAaiin atmintiiea halawr tha ecanAaetionn saead wnflant hoaees acsmale 20 4 Lo
bl\l‘zllullls ulc bUlllldbl WUILA UIVAAUUWIL JLLULLULIL UCIUW UIC | Pullllls lcqu lclllclll lU ICTLICCL LIUW WUOIK 1S O UC
ar‘(‘nmnlmheﬂ assuming lower elements to be meanineful nroduct or manacement-griented lower indenturac of a

...... g lower elements to be meaningful product or management-oriented lower indentures of a

hlghcr -level element.

50.7 Relationship with Contractor Management System. As the end product is subdivided into smaller
subproducts at lower work breakdown structure levels, the work effort required by each element can be
identified to functional organization units. At some point within the work breakdown structure, the contractor

will assign management responsibility for technical, schedule, and cost performance. The cost management
system will nrovide the necegsarv \ncll'nhtv of the lower levels of the work bhreakdown ctricture ac it intarfacac

SITALR WAL PRRVARES LI SRS AR Y VAR L2 2% AURVSD ICVELS L0 Ai0 WL TILanllWil SUIGLIRIT a5 It IlliaCls

wnLh the organization. At the juncture of the work breakdown structure element and organization unit, cost
accounts are usually established and performance is planned, measured, recorded and controlled. To do so, the
technical requirements for the work and work product must be specified, the work scheduled, budgeted, and
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performed, and product attainment of specified technical requirements verified. The responsible manager is
called a cost account manager.

50.7.1 Contractor Organizational Structure. People performing work are organized to facilitate effective
management. Whether the organization is designed along program, function, natural work teams or matrix
lines, the organizational structure reflects the way the people who will accomplish the work have been
organized. To assign specific work tasks, the organizational structure must be linked effectively with the work
breakdown structure. This linkage can occur at any level of the work breakdown structure. Figure I-12 depicts
the linkage between the work breakdown structure and the contractor’s organizational structure.

50.7.2 Process-Oriented Breakdown Structure. One way to assess contractor performance is through the
review of selected process or subprocess data. When contractors are structured using Integrated Product Teams
(IPTs) this data is often needed to guide and evaluate manufacturing and other process improvement initiatives.
Both development and production activities have data which can be gathered to determine process/subprocess
improvement. Figures I-13 and I-14 provide some examples of development and production activities and their
processes. Figure I-15 depicts the linkage between the work breakdown structure and the process-oriented
breakdown within the contractor’s cost management system. Visibility to specific processes can be attained
through job coding (.FAB) without extending the work breakdown structure to extremely low levels.

50.7.3 Cost Account Level. To provide the responsible (cost account) manager with the technical, schedule,
and cost information needed to manage the organization’s work on the work breakdown structure element for
which the manager is responsible, the management control system must be keyed to the same work breakdown
structure element and organization unit. The appropriate work breakdown structure level at which a cost
account is established is primarily a function of the magnitude of the program and the type of product. The
responsible organization level is a function of the management span of control and upper management’s desire
to delegate technical, schedule, and cost responsibility for product/contract work breakdown structure elements
to lower management levels. In identifying cost accounts, the contractor must be allowed to establish
organizational responsibilities at meaningful and appropriate levels, otherwise the contractor’s existing
management control systems and responsibility assignments may be affected adversely. For example, when
software is a major component of cost and DoD wants it identified separately, care must be taken to not
unnecessarily complicate the contractor work breakdown structure and contractor management system. To meet
these needs, special reporting requirements are specified in the SOW. In this example, Figure I-16 shows how
the cost management system with job coding (.SW_) and the work breakdown structure can provide needed
detail and visibility without extending the work breakdown structure to extremely low levels.

Virtually all aspects of the contractor’s management control system, including technical definition, budgets,
estimates, schedules, work assignments, accounting, progress assessment, problem identification, and corrective
actions, come together at the cost account. Performance visibility is directly relatable to the level and content of
the cost account. NAVSO P3627, AFSCP 173-5, AFCCP 173-5, AFLCP 173-5, AMC-P 715-5, DLAH
8400.2, and DCAA P7641.47 contains a detailed explanation of the cost account and related performance
measurement concepts.

1-22

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z
Check the source to verify that this is the current version before use.



MIL-STD-881B

L2Nd0O¥d OL NOLLONNA WO¥A NOLLVISNV YL "ZI1-1 2314

1.23

SoLlIN L A1 L Al D AN ALLLOUCL AN AL ALLILING WA LA W

Vv L L LA

L L

Ny /N ~N
R I R ——
o
LNNODIY ONIMIEHD) g m
150D ONILAVIQ — |E 2
! mm a
_ e
S
SAOVIOVI Hd0M INNODDY NOisaa | | m z
150D TYOILOETE o 4 =<
1 —-{ O m
| A m
‘ | 5 2
LNNODJDV noisaa || @
150D IVOINVHIIW <~
I L ] "
/S FTTAINVD . . 4]
SNOLLYOIddV 44013a1S HIAI3538
(I _ _ _
V \.ﬁ\ NN
\ﬁ\ NOLLVZINVOYO TVNOLLONNA
, dno¥o ,
VNNELNY YFAIEOEY t THAH'T
ONINIVEL dvavi ¢ THAHT
( |
) _
TOYLNOD T I THAHT

FANLONYLS NMOOAVIUEL HAOM. LOVILNOD

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z

Check the source to verify that this is the current version before use.

1A DL L L\ Ads

A

L/AN LT LAUULCTAA LIt w



MIL-STD-881B

$4SSTO0Ud ANV SHILIALLDY INFWJAOTIAAA €171 amdr]

vivda SIILSID0T ONIINLIVANNVYIW
, ‘ , . INFWEOVNVIN DONIYFINIONE
ONILS3AL SIOVILNOOENS TVINALYIN AUN.LONYLSVHANI NOLLY¥NDIANOD a4V ML40S NOIS3A
olict RONICER |
SLN4NI $ASSAD0Ud
FHANOSTA INTWAOTIAIA |
ALIALLOY

INFW40T1dAId

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z

Check the source to verify that this is the current version before use.



MIL-STD-881B

SHSSTD0Yd ANV SHLLIALLOV NOLLDNAO¥d 11 am3rg

‘313 ‘ONIQY0TY ‘ONILNNOD
‘ONIFOFHD ‘ONIATOH "DONIAOK . TVAOW3Y V .
A LIALLDY QAGQY-ATTVA NON » ONINIOf ONIHSINLI AVINALYIN ONILVIYL ONINIO4
, $S9004d sA018 HLMOYD s
ONIOVIOVd DNIDIA AHdVYDOHLIN YLV A avm TYLSANI N 3
S0 ,
1 | | | | ]
_ ﬂ o I
25 |
NOILVOINE VA NOLLYOIRIEVA a2
JINOYLOATE FUNLONULS ANV 60
ANy TvI14.10313 T¥IINVHOIW S |
c i
RN
< _ 35 |
T O !
32 |
e ST
¢ 7_. W 12} )
— Qn |
£ i
ALIIEISIA VLVa i
\ / 2>
| ) 7 m o !
ALITIGISIA V.LYD o ooﬁmwz,__w,_h_%%% $dn-1ds NOILO3SNI 2>
— —~——~—— N 82
{ %3 i
g5
' \ \ = w ;
g2 |
AOWANT S.LOVILNODENS IVRIEALYVN ONITOOL +140dd01S 1S3L ATAWASSY MOLLVOIY¥EVA m m |
L
D14 -&- D13 -l !
,”,
SLNANI $365300Ud '
A0UNOSIY NOLLONAOUd h
{
ALIALLDV ]

NO1LONAO0Y¥d




NAMO@IVAYLI AEALLNANIO-SSTD0Ud ANY FANLINYLS NMOAIVIAIE MIOM NTFAM LG IOVINIT ‘SI-I 21031

MIL-STD-881B

I-26

TANLONALS NAOMAVIYE HJOM LOVILNOD

~N g
T A —— = m
C
] o
| INNODDV San-Las 88
150D ¢ — z Z g
] [ _..u &5
| o @
\ Iy | ot ]
[ - M m MV el
SHOVIIOVI AI0OM . - ®Q o 38
INNODIV . 8 %%
1505 NOILYDI48VA o 253
(gv4'XXX 30D 900 : 23 S=<3
NOLLYORgVA | :" ! 22 88
TVOINVHOAN ! . ! 9 5
(8vd4' XXX ©d0D 800 LNNODDV - ] M 5
av4 JINCHLOFTE 1S0D ATEWISSY - z
IVOLOATE & z &
1 1 | ] L 1 | " L “ M m E——
| Iy ﬂ m
M/S 43TTIONYD
SNOILWOI'lddY 340713IA1S LELYEREY
9 (ALNITIO-SSHO0dd
/ \H\
dNO¥O ,
VNNALNY AIAIZDTY ¢ THAHT
\V _ _ |
ONINIVYL avavy ¢ TAAT
( | _
) _
TOYLNOD TY1 I TdAHT

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z

Check the source to verify that this is the current version before use.



MIL-STD-881B

SIWHLSAS INFWADVNVIN YOLOVYILNOD

A N N D IR
(TMS XXX 9poD qof)
LS3L ANV

NOLLYYDALNI

("MS"XXX 2p0oD qof)
LSA.L ANV 3d0D

SEOVIOVL MIOM

CMS XXX 3peD qof)
NDIS3d

("MS XXX 9poD qor)
SISATVNV
SINFWAIINOIY
I I ——

ANV SEM YO.LOVAULNOD NFAMLAG HOVIANIT 91-] a3y

/ﬂ/ ~N ./ﬂ/

INNODDV
LS00

TOYINOD
NOILLVINDIINOD
AVS

NINVIA
I
i

ONINLOVA

LNNODOV
150D

ONIIFINIONT
A/S

LNNODDV
LSOO

INVUNSSY
ALITYNO m/S

ANVJWOD

LI0ddns m/s

ONIFANIONT
|
1

£ 108D

[A8 e}

1108D

T [

D )

A
\W\

M/S
SNOILVDIddY

YITTIDNVD

J4073d1S L ERVERED. |

|

VNNLNV

dNoAD
UFAIFOY

a [

|

) |

ONINIVY.L avavi

TOALNOD Y14

(N N

HANLONALS NAOMAVIIG NYOM LOVILNOD

v THATT

€ THAGT

¢ TdATT

[ THATT

.

ls3L
|
A1

I.T/.
NOLLVZINVOJO TVYNOLLONNA

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:03Z

Check the source to verify that this is the current version before use.



a -
1

ni
w

Q
5

Lo . b ~ Lal '_ £ a o _a_L}_ & a = o~ 2 -
ne submiter o1 nis 1orm must complete Diocks 4, 5,0, ana /7.

3. The preparing activity must provide a reply within 30 days from receipt of the form.

waive any portion of the referenced document(s) or to amend contractuai requirements.

e preparing activity must compiete biocks i, 2. 3, and 8. in biock i, both the document number and revision
-

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to

=41, DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMODD)
F6914 930325
or Defense Materiel Items
umber and include proposed rewrite, if nossible, Attach extra cheets as needed)

S. REASON FOR RECOMMENDATION

8. PREPARING ACTIVITY

= siamar

a. NAME b. TELEPHONE (inciude Area Codej

Air F . el C d (1) Commercial (2) AUTOVON

ir orce Materie Comman 513-257-4153 7874153

c. ADDRESS (include Zip Code) IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Air Force Materiel Command Defense Quality and Standardization Office

. . 2 Pi i . . 41-3466

Product Management Division (FMA) gé?:pt::ns: ‘Z;%s;%s?;;:oM(Eu:;':isocr:g;-z:?c o
Wrichr—Patterson AFRB, Ohio 45433

DD Form joys ed 198290

1426, OCT 89 Source: https://acauiods SO e OL1Q/EEn 16.12-05T14:032

Check the source to verify that this is the current version before use.



