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10 March 1966 AFSCM 375-5

FOREWORD

The 375 series of Air Force Systems Command manuals constitutes a procedural baseline for
management of programs involving relatively complex hardware, software, and management
interfaces. These manuals have been developed from critical analyses of AFSC management
experience with major system programs. They represent a standardized, integrated body of
proven techniques which, although designed to implement Air Force 375-series regulations govern-
ing acquisition of Air Force systems, are applicable as well, to many nonsystem programs with
mnanagement requirements similar to those of major system programs. Consequently, HQ AFSC
will direct the application of these manuals to all programs which Headquarters USAF places
.r1der AFR 1.5 manaufment and. as appropriate. to other AFSC tfforts.

The 375 series oi AFSC manuals was designed to cover toreseen management needs of systemi
programs. Consequently, no program will find all provisions of all manuals necessary to its
particular needs. These manuals are to be employed selectively only to the extent that they serve
the needs of individual programs. It is the responsibility of each program director to determine
when departures are warranted and request necessary waiverr under the provisions of AFSCR
375-2.

AFSCM 375-5 serves two purposes. First, it defines a common system analysis process that
leads to system definition in terms of performance requirements on a total system basis. Secondly
it provides a detailed "road map" of engineering actions during a system's life cycle in their
relative order of occurrence. It is interrelated with AFSCM 375-I, "Configuration Management
During Definition and Acquisition Phases," in that the product of the analysis defined by it is
required to prepare Part I of the specifications which form the design requirements baseline. It
supplements both AFSCM's 375-3 and 375-4 by expanding on the engineering actions accomplished
during the typical system life cycle.

With thn increasing complexity of military systems, AFSCM 375-5 represents a forward step
to improved management techniques. Any comments or questions regarding this or any of the
375-seriea documents should be referred to AFSC (SCSV) for resolution.

NI;S: C: :',~ "1 iJ
• ~~~U ,'. O,'.:

J J-,,,;.** . ,

B. A. SCHRIEVER B
General, USAF,.
Commander (

D':t I . .

Ur,:AN O!UJNCED ....

! !tb bell d.



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



AFSCM 375-5

AFSC MANUAL HEADQUARTERS AIR FORCE SYSTEMS COMMAND
NO. 375-5 Andrews Air Force Base. Washington, D.C.

10 March 1966

Sysiems Management

SYSTEM ENGINEERING MANAGEMENT PROCEDURES
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Chapter I

INTRODUCTION

1. GENERAL. In recent years increasingly c. System engineering is fundamentally con-

,-omplex military svtems have been designed ,eerned with deriving a, coherent total system
and deveioped. During this time. there has design to achieve stated requirements. It is
been an emerging awareness of the need for vital that those responsible for the management
and the importance of TOTAL SYSTEM of system engineering reco,.nize the predomi-
DESIGN. Groups of ;pecialists emphasizing nant and highly .oonplementary role played U'

reiiabiitv.n maintainability, survivability/vul, engineering specialists in ýatisfying ,otal
nerability. facilities. transnortatiwn. .afery. =yrtern deai_,n reoiirements. Tle inte.r'!ay
human periormance. and system testing have between the system engineers anu the engineer-
forced a recogenition that a system does not con- ing specialists requires the closest coordination
sist of equipment alone, and is a major management problem which

a. A "-svstem" as defined in AFR 375-1 is must be faced and solved.
"'a composite of equipment, skills, and tech- 2. UNIFORM DESIGN PROCESS. N'o two sys-
niques capable of performing and/or support- tems are ever alike in their developmental
ing an operational role." Through practice requirements. However. there is a uniform
the elements of a system have come to include and identifiable process for logically arriving at
the organizational equipment required to per- svystem decisions regardless of system purpose.
form the operational mission, equipment for size. or complexity. This manual describes and
checkout, maintenance, and training, facilities specifies such a process: i.e.. a system engineer-
required to operate and maintain the system: ing management process. The system engi-
personnel trained and possessing the proper neerine process described herein is used to
skills to operate and maintain the system: and logically consider and evaluate each of the in-
the computer programs and procedures neces- numerable military, technical. and economic
sary to operate and maintain the system. In variables involved in total system design. Se-
addition. the term -system" encompasses all the lecting the method of system operation and the
ancillary equipment required such as instru- system elements is a highly involved process
mentation. depot tooling and test equipment. since a change in one system variable will
installation and checkout equipment, etc. usually affect many other system variables, and

b. All parts of a system must work together rareiy in a linear fashion. The generation of
and have a common unified purpose: namely, to a balanced system design requires that each
contribute to the production of a single set of major design decision be based upon the proper
highest outputs based on given inputs. This consideration of system variables, such as facili-
absolute necessity for coherence requires an ties. equipment. computer programs. personnel.
organization of creative technology which can procedural data. training, testing, logistics, and
lead to tne successful design of a complex mili- intrasvstern and intersystem interfaces. All
tarv srstem. This organized creative tech- considerations must be made within the edfec-
nolooy is called "system en.zineerine.'" Within tiveness parameters of rime. cost. and perform-
this manual, system engineering encompasses ance as defined or developed for the system.
terms such as system approach, system analysis. This logical consideration. evaluation, and se-
system integration. functional analysis. system lection of a balanced system desigrn necessitates
requirements analysis. reliability analysis. the closest coordination of selected skilled per-
maintenance and maintainability task analysis. sonnel who are to work as a homogeneous
and simliar functions. system engineering design team. The system
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oflLnieeriiia :team i- respoinsiiolt for i r;illsiatlfinuAF '47-tiI''iia I)riieti
loperationai or advanced developmentavl require- t ion
ments into an operable and economical !-vstern. AFM I I-I -. \ir Fu-we ; l.,ar ' v of stanld-
This responsibility w~ill not he satisfied until ;trdirzed 1*vrns m itt I )ttininil os
ývstem dIocumentation is complete: early tests .\FS( CN -- (.[hi~~tll Manaze-
have proven the adequacy of Detail :ýpecifica- Inent Inirinu the I)ef-initiohi and Acquisi-
tions for desi~n/development and production: imn Phlasf-

andt malm 4.vztem te-zis andl early openainonal 'iie A.\USCMf27~%vr~l ioti ic
!i~tLve iro\veii that ilie euimpnment. facilit ie.. Mtaniual
traiunilt persti-nnei. andI procedural d ata will .\ FCN11M 7,-v-rui I it1niMiae
-at i~ix r lie required minlitary mission. liienir M:1111i:1l

3. MANAGEMENT TOOL: (A-Alphabetic designator.
T. 76, llia ial i-ýIntended to ýt'iWC :is; ma iii* AAE- Aerospace aniciIllary e-jiipiiemi-E-qui p-

Ai.~ellnenr (out and tZsi.!.1riessed to lie definition lilemt 1)e t haiai qorgaiuzirsI~hIal 1 A\VE. ()GE.
of zv~tetn enzifleerine niaiiazemenr p~rocedures .)r NGE) required to Install. i-~emine. eheck-
requlreu to integrate the s-Cleattic. em1-nneerifl2 -lil. tte-t. repuiil. III tr:1im pet-i-'oIi it) .pei-ate.
skills involved in designing military systems. control. or maintain thle -vsreni. lni ases where
It does ni.ot discuiss the application of basic scien- multiple utilization is m'ade of orf!nnizational
rific rno.is I .Ivt yzeimi engrineeringr, siuch as eco- equipment e.'. here .'ru:iu izartional .\IGF.
nomics. ,hemistry, mechanics. electronics. r~ pii~i~i s. irt t-ihvpre

iuiahenatic. o psclwcchncs.in the factory). the organizational eate-woriza-
b. Succeedina chapters describe the -ignihi- tion I MGE) `will .ipplY-. Exalinplesof AAE in-

cant. aspects4 of the ov-erall system engineeri ng iliids l Ijigt rest eliw ipitent ( !ii-t ruiientit ion
mana genment procss and summarize its objec- e4lIl~iilieii I :Ilepor t tittil ualit h ldepot rest equip-
tives and AFSC policies and procedures govern- aenet t Inertial measuiremient uninr --alibrationt
.Ing execution of the function. Step-by-step test, equipment ): inistallat ion aind -lheckout
procedural Lguidance is contained in the exhibits I I&CI eqnuinpmeit i initial halanviizlg:tld adjiiit-
to the manual. Buth the Ziicceedine chapters mient e-ittipmeiir for eii-irotmmwnal controls)
and h!e exhibits are keyed to reference material -3 fer v -, 1estrin- Li l~Me . 11. . ni II I I r ra Ini1n1
and examples of system engineering documenta- 0(i pet ci-ew trainer. miNs.-roli simuliator, ac:-
tion containeciIl ;.e Azz5Lchments. tulill S'vstem equipmtlent ;is parts- tircom'~npoinents

c. It should be tclearly uadiersood from the thereof) : aind mobile trainin unilt;.
outset that application of the requirements of
this manual will. more often, than not. nece-r- AUE-Architectural and engineering.
sitate interpretation for a specific program Activation' Functions-System production. trainl-
which then must be included in sufficient. detail ing. and I&C actions that are neciessary to minii-
in the work Statement of the applicable con- Alhy procurie. fabricate. i-ramin. assemible. handle.
tractural instruments to be enforceable. Ef- store. ;ill( Ipreae for shipmient thle s~ystem or
fective implementation of this manual is system elements at the point of acquisition. and
dependent upon the %vision. deg-ree of uinder- to transport. receive. install. clieckout, and, as
standinz, and interest, and acceptance by the -etjtmmred. bioi-e the systemi or systems elements at
persons to whom its application is entr-usted, the tlse htk-ltitol. Sc actions aire notrmally

4. ABBREVIAlI' A'S AND TERMS USED IN THIS Iloilejietlit :14ttiotts dllIII-,i, the develdohlniemll

MANUAL. For explanation of terms not InI- Ill (Wl'lll il prpat loil fill Y-f-elu. tbspil

d i~led I)eio%\'. -ce thle fol lowil~r twniiintsig

.\ FR ;V,75-1-Mumuiurenieitr (if Pro- ADO-Advanced development objective.
ADPE-Automated (lata-processinz eqluipmei~t.

AFR 37-!Sse Program Office AFCMD-Air Force Con~ract Management Di-_
ANFR 375_-,-Svst em Progirnm Director vision.

2
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AFSC-Air Force specialty code. ORN-Documentation revision notice.

AFTO-Air Force technical order. ECP-Engineering change proposal.

AMA-Air materiel area. Effectiveness Factors-Availability, depend-
(A/N-Alpa/nunerC deignaor.ability, and capability and the attendant sub-
(A/WAlpa/nueri desgnaor.divisions or subroutines including reliability,

AVE-Aerospace vehicle equiprnent.-Equip) maintainability, safety. zu rvivability, and
ineim whlich is. of itself. or Is part of the manned vulnerability.
or unmnnned vehicle which operates in the aero- EPOE-End piece of equipment.
space environment. Examples of aerospace A-e-
hiiee equtipmenet itichittle lbvmb' i'*v computer. ERRC-Expendability - recoverability -repara

airplane. booster. orbitiing space station. en- bilitv costcode.

gnii-. reellir ,o-hle mnimmid module, and FACI-First article configniration inspection.
guidncepackge.Faciities-Bui Idings. structures. or other real-

CCS-Configuration control board. property improrements as .-epsarralv idertiý,P.i

CCN-Contra~ct change notice. on tne real-property r~cturus. hihlwu(Iig items vt
CDR-ritial esig revewreal-property installed equipment attached to
OR-Citial dsig rerew.or installed .in real propen-y. Facilities and

CEI-Contract end item. RPIE are further broken down into the follow-

CEIN-Contract end-item number. ing categories: i1) technical support real prop-
CoptrProgram-The totality of computer erty TSRZP), (2) critical BPIE subsystem; (3)

programs used to apply the capability of comn- notcialsprtelpoety(NR)
piiters to perform specific mnission or tasks. The (41 industrial facilities.

pornscan 6e grt~oipedl into three categories: FCEI-Facility contract end item.
operational. utility. and support. The opera- Frequency Allocation-The allocation of fre-
tional computer program 'is the link between the quency spectrum to accommodate new or pro-
computer equipment and the military operators. posed electromagnetic radiating equipment.
It is the computer program which provides a u- For U.S. military sy-stems. the U.S. Joint Fre-
tomaited informnt ion- processing support to the qunyPnl -ltryCmuiain lc
using commnand in performing its operational qucyPnlMitr Cm ncaosEe-
missi .on. The utilizy computer programs are tronics Board 4.JFP -NCEI3). approves the

programing -tools- suich its compilers. Ps- development and propo- .ed operation of electro,-

semblers, etc., necessary in rite production, de- magnetic radiating equipment. Their deliber-

i'elopment, modification, and use of the opera- ations are based on jointUS iltr

tional programs. The support computer pro- frequency planning and consideration of inter-

grams Are those which are used for a vs&A;,ity national and national agreements.
of monitoring functions but which are not tv F$1- -Facility system engineering.-The system

quird fr sstemopeatins.engineering effort related to the total develop-

Crthical RPIE Subsystem-A functional subsystem ment of the complate technical support facility
of RPIE, designated as critical early in the eletofastmicungtsaretdf-
definit ion phase for purposes of analysis of spe- ntost lnig rtradvlpet e

cial design treatmenit. Criteria for designationl sign, and logistics and personnel subsystem
its critical shall be based on the functional reln- support. This function coordinates the tradi-
t ioiiship to direct mission operations or support. tional A&E activities and requirements of the
technical complexity, or safety of personnel or MCP with the system engineering process on

equipment. Critical RPIE subsystems will a continuing basis from early system concepts
normally be designated only in conjunction with tourveofacmltopainlsye.

TSR P.The facility system engineer (FSE) is the con-

CRS-Calibration requirements sumrmar-y. tractor. AFSC division civil engineering activ-

3
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ity, or combinations thereof that perform the IPS.-Il lust rated Parts Breakdown.,
FSE function. Inftroystemlnnn'osystom interlaces-A common
Function-A discrete action required to achieve boundary between two or inore systems~equip-
a given objective, to be accomplished by hard- ments. An example of inter-ysrenl interface is
w~are, computer program. personnel, facil Ities, a command and control s%-stem, interfncing with
procedural data, or a combination thereof. It a strategic wceapon system. An example of an
is an operation the system must perform in inrram-stem interface is the autopilot 4a system
order to fulfill its initended missi~on. element 4 interfacinir withi the pneuimatic corn-

G&C-riuidajice and control. ponents of the directional control wqiipment of
GFE-ovenmen-funishd euipmnt.the aerospace vehicle.

GFE-Governmnent-furnished equipenty. LP/BP1-Local purchase or base procurement.

GFP-ovcninnr~tirishd popety.Maintenance Function s-Act ions on a system or
Gross Function-An operations, maintenance. svstem element that are necessary in ordler to re-
test, or activation function, or combination turn a1 failed svstem elemprnt to r~iin~icor-
thereof. that represents the first possible func- rective maintenance fiinctionzi or to insure con-
tional breakdown of a system. Example-, of tinuing normal system reailiness (preventive
such functions for a missile system could be Maintenance functionsi. ('orir'rcive mainte-
"-flight mission.- -launch missile." "missile pre- uiance functions would inicludce fiuncrions ic
launch checkout.** -or~mnizational mainte- a-, malfunction (lptc~tmio. i-nlimion. repair rp-
nance. --produce system.** "test svqtem.* etc. piacement. post-repair ci~eckout. and~ repaired

GSE/TDC-Cieneral system engineering/techni- post transport and storriv for nnY ;Ystem ele-
ral direction contractor. including normal in- ment at any point in the 4Y;ýreii cYrle.
dustrial companies prov-iding such services. MCN-Master control number.

IAC-Integra~ting and assembly (including MCP-Military construction projrram.

checkout).MDS-NMission. desigzn. series.
I&C-Installation and checkout. MiGI-Maintenance g-round equipment.
IM-Item manager. NIP-Materiel improvement proipct.
indenturo-A method of showing relationships
tc indicate dependence and an order of depend- MTSF-3fean time between failureS.
ence. Indentures may be shown by actual in- MTSM-Mean time between 4 prevent ive or cor-
dention, numerically or alphabetically. In- rective) maintenance actions.
denturing breaks down an itemn into assemblies. Nueidsgntr
subasisemblies, components, and parts. Vhe (INrei eintr
term also applies to the successive breakdown NNA-Sext higher assembly.
of items such as functional diagrams and sche- NR-otcnclspotra rpry
matic diagrams. In this manual, alphabetical NR-otcnclspotra rpry
indenture is specified (reference Specification Fixed capital facility assets of the Air Force,
NMIL-M--8910). -acquired within the atithorization and fundings

of the MCP which are not system-peculiar or
Industrial Facilities-.Test. plant. and produiction s *vstem-oriented and providle conventional non-
facilities, including induistrial cons-ruction. technical suipport to a syrtcm. i.e.. not critical
plant modification or exprinsion, special tooling, to the system. Examples include administra-
and equiprneiat jtci'.iredl with the authorization tion buildings. rafeteriaý-, and conventional
and fu -irg Air Force R&D, which are re- niaintenance shop, and warehouses.
quired byv a svst, m ccntractor for research, de- OLOeainlcnrllvl
velopmenta. production. and operation of it OLOeainlcnrllvl
system element. 0GE-Operating gromnd equipment.

4
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Operations Functions-Repetitire using-com. SSM-System support manager.
mand/agency actions performed on a system
that has been turned over to the using command System Element-A constituent part of a. weap-and that are required to accomplish the given on. support. or electronic system. normal;y onesystem objectives in a normal uninterrupted of the following: (l) hardware. (2) computersstequ ojenc. tivaes inanof a uchfunctionstforuprogram. (3) facilities, (4) personnel, and (5)sequence. Examples of 3uch functions for a procedural data.
deployed missile system would include receiv-
ing alert indications, positioning or transport- System Segment-A discrete package of system
ing the missile, checking out the system, performance requirements. functional inter-
launching, and accomplishing inflight opera- faces. and contract end items contracted to one
tions, including required tracking and limited contractor or assivied to one Government orga-
data acquisition necetsary to accomplish the nization directly responsible to the procurement
basic mission. agency for that part of a system's total

OSR-Opera~tional support requirement. performance.

PC-Prime contractor. System Engineering Mancgement-Tp "on.hi-
nation of management actions to be accom-

PCO--Procuring contracting officer. plished during the life cycle of the system pro-

PDR-Preliminary desirn review, gram by the SPO. SEG R&T. GSE/TDC,
contract management activity, and contractorsnique and cost. necessary to control and document the engineer-
ing effort directed toward meeting total system

PMEL-Precision measurement equipment lab- requirements. These actions include the estab-
oratorv. lishment and maintenance of the technical in-

PSPP-Proposed system package plan. tegrity over all elements of the system includ-
ing hardware, computer program, proceduralTDP--Preliminaryv technical development plan. data, facilities, and personnel requirements.

OOR-Qualified operational requirement. TCTO-Time compliance technical order.

OOPRI-Qualitative and quantitative personnel TD-Technical direction.
requirements information.

RAS-Requirements allocation sheet. TEPI-Training equipment planning informa-
tion.

RPIE-Real-property installed equipment. Test Functions-Actions necessary to demon-

IFP-Request for proposal. strate or otherwise verify that the system and/

SCN-Specification change notice. or system elements are capable of performing
basic mission requirements. Such functions

SE/RaT--System Engineering Group of the would include test requirement determination,.
Research and Technology. Division. testing. test support, and test result evaluation

SEIP-System engineering implementation plan' during the conceptuLl, transition, definition, ac-

501-Specific operational requirement. quisition, and operational phases (reference
AFSCM 375-4). This would include definition

SOR/OSR/ADO-Specific operational require- phase feasibility tests; engineering evaluation
ment /operational support requirement/ad- tests, reliability tests, production tests, and other
vanced development objective. categor" I tests: acceptance test/verifications:

SPD--System program director. I&C tests; category II tests, including techni-

SPO-System program office. cal approval demonstrations to the using com-
mand/agency: follow-on developmental tests:

SRA-Specialized repair activity, and follow-on operational tests.

5
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7SRP-Technical surnort real prnperty--Fixed and coordination dIring 4lehnition and design
,apital facility asset of the Air Force. norm~ally to insure proper interface with OGE and AVE
acquired within the authorization and funding subsystems. i.e.. ;icsemblv and checkout facilities,
of the MCP which are ztvsreni-peculiar or sys- fuel storage. and processins and handling, spe-
rem-oriented and which ire required for all cial component receiving. handling, and storage,
technicai aspects of the test. development, and etc.: (3) test facilities required for test and
direct mission support of xi 4per-ific system. Ex- validation ef system components or subsystems
amples of TSRP are ,I p ,irations fdcilities where ,ritical ,ontimiration and interface be-
dlirectly ass•ciated with aii riv,ltired for the tween the coi)ompnent ,-r ,-.iibvstem and the fa-
operation or readiness .,f the ,:'stem. Their cilitv must he i•iait.iintned throtui, the system
relationship to owher -vYten; elenients, is ,,o intn- development and i)ro(liuition cycles: 14) range
mate that definition of requirement, desimn, and •impport facilities providing unique and critical
"rOtSt nirftlon iuist hP :w,','h s it-dl d in conittinc- -:YZ'. etm function; in ýimlppn-ry of the operational
tion withi oilher v-ý euil ,.lemviint , o1fl a total 5Y.- or rptrt iiiszion: and 13) :pecial training far.il-
rpm basis to meet system ,be,-tives.: i.e.. launch ities required for ,rninin and :mbject to the
f.icilitie. prnre'tive zilo.. ,ognimar.d and con-
trol facvlities. etc.: i-1) technical supprt facil- operational or Support facklit,.
ities for direct and e.-:ential -upport of the
operational ýyzrem and rmquirin, -lose control WUC-Work unit rode.

6
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Chapter 2

OBJECTIVES

S. FUNDAMENTAL OBJECTIVES: cycle (referen'e AF 375 series regulations and
a. The basic objective of system enrineering AFSC. 37--4). The overall relationship of

is to specify the hardware, computer programs, this manual to other system management
facilities, personnel. training, and procedural manuals is illustrated in firure 1.
data required to meet AF sy.item mission re- 1). The t%%, fa,,l;Imetatl purposes of the sys-
quirements. This manual prescribes the poli- ter enginiermig zm~alI.enent process are il) to
cies and procedures to be followed in managing establish a single analysis, definition, trade-off,
tile system engineering effort. The system en- i.nd syntheb.s ,At rPiqLu.iuient.n and desig-. .iu-
gineering management process encompasses the tions on ai total systeni busis and (2) to provide
early identification of (1) AF system objectives, a clear and concise reference source for commu-
(2) the "design to" requirements necessary to nication of selected :.stem desigri solutions be-
meet these objectives. (3) the "build to" re- tween the AF orzraizattions. between AF and
quirements which prescribe the ultimate con- the contractori. and among contractor orgafi-
figuration of the system to be delivered to the za.ions. Design trade-offs must be made in

terms of time. cost. and performance. with theseuser, and (4) the requirements for personnel, factors weighted as :tppropriate for the system
training, procedural data. and logistic support. being developed. The single reference source
System engineering management as prescribed will be evolved in consonance with the design
i;, this manual, will be initiated in the latter process and %ill be the basis for the identifica-
part of the conceptual phase and continue tion. control, and accounting of the system by
through the definition phase, acquisition phase, means of contigurai i.on management procedures
and early operational phase of the system life specified in AFSC03!7.5-1.

SYSTEM PROGRAM OFFICE*

(DIECToR)
AFSCM 375-4

CONFIGURATION PROGRAM CONTROL DIV
MANAGEME D'IV - 3-75-4
AFsC 37•-3-1

rI

N 3s5- AFC 75-7- AFSCM IF-T

Rgute 1. Slalom hgrelm 00e Oaftentetln lwoolooe APSCI 23-43).

OFor an introduction to the systom progrem office (SPO). reterenee A1'SCS! 375-3.

7
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6. SPECIFIC OBJECTIVES. The system engi. Act'oanplish~mnear.t -f-'stetil *le'uie throughout
ateering nuanagentemWr tta will 1we oidulcte,11 to thle life cycle of thle pui'ngr.1ui6.
sýafisfv (lhe followliitg specitiv iobjectives: It. Provide it ft-ankework of rohierent sYstem

31. lbefine hardware. rompainer progrnins. fa- reqiuirments to ie 'a.-ed as~ performance. design.
'-ilitie,'. per-onnel.anal proeealtiral ilaita that are and test criteria: -erve :ar source data for de-
requiiired to fultill iotail .v-tein or project. velopment. plans, contr.atr work statements, spec.
J imls.wr i vec. ifications. test plans. desizn dlrawings, and

1iirmiaeif4 iriiii Ptr i v dIl-un'i -pit ;he hman,i (if :1~hls -iii-rit. -miiiirme 4 --tandnirdized
hle iil*ri oa;iu ' -enperfrm)a- -yýfefi ~lall uitm l--im eniai~atar n which will

lumPremiiieuiea -. v-imli m.11a1uitmii, (4,imiitnent. prov ide for vdear attili*mii --omiiunication of
*mipiarl)mf&rntf'ruui. f~iti-fitim. jaris-eimhiri ml&tta. avquliirenwairaht, Iwmi-ii rthe A F mitid rontractors

an-ra it- i idii luu.im ll m'X;iiiapl. ized documentation %iiich will provide a corn-
rehaimil ur . inainttriiiabl~i ii. -tiarviv-ahbilt viui- niton I mae for S11 v Ie'aluau ion mif contractor
:,eabrtilitY v*hitinian port.arni~alce. ?;a fety. eniviron. jmrojmit Is.
irent. life support, 'biomedical, procurability. j. Provide a functional svstem model for use

1mrdimbcibu litvy. uiiercliangeabi iity. anid t rans- in generitting marthenmatical modiels, including
1,mmrralbllit v. ,initilaitiui tecluiliiqaiei.-t ii)ipiantzt~at avely evalmi-

.. flflI.lr flt doýl ed ti-t %%-I[ It fihe 4k.- :itp s %. riii etfectl ii v. C hi--Inefore. miirina. and after
aelmmi~jinear mm? rav~ilmitaaeiiis tmio it-t. prodia-tiinn. mlesmij.mit. fablricatmion. .miil ia.,r of :t svstern.

iný,ta a t iuui anad lijeckwmit ( &.C) . accept ance. k. Provide tlie teclin ical I asis for con~fig'ur-
* m1a Ity a~.s-u r rce. ii Ia aimemiiace. antl piersonnlel tion ianogemia entaeir itvit ic. -tail ;.~s definition
;it all e:irlv% point in bin' mlvmlmmia %r 'vle. ;iand 3111t jiistificatioi -if[mroztnlii requirements;
itamaita iii Iflit! Initerrel~at ii nah ip t hroaimil ioit the e?.ta~blishmrent of tihe iaio-.iireqieet baI
li fe cycle of the syvstemi. line. design requiremieint, ba.,elizte. and product

a. Provide early infoirmation necessar * for -contiauratiiota bitseline: development of spec-
reviewinw item, it, f it, I )o ) inventroi-v whihi ifcivtioiis: antd jurt i tivtcion for enzineering
-an meet the requiieraements of tile ystein tinder mlaaiiie proposals.
"mouisideration. 1. Eliminate (up1 icrat ion mi pro-rnm reiquirt-

P. D efine andl .-()ii rill thle miaer~ystem mid in- iaaeaat 11locu~mentation.
i i-svLtcni iiitertacce: .:am' eac sep throughout thle fii. P~rovide integratemd sotiare data for deter-
ulefinition and acqauisit ion proceas. mining trnining' requiiremlents. such as training

f. Provide rthe necessary criteria in thle sys- courses und tratining equipment.
tern performnance/ design requiremeents general it. Provide integrated source data for deter-
specification and detail specifications for eval- mining logistic requirements. such as provision-
uating contractor desiwrn dlevelopment and pro- ing quantities, spare panrs. and depot toolig.
duction effort against speocitied performance as o. Provide source data for deriving operating
the basis for incentive-ty pe procurement. a~nd maintenaince procedurts. such as technical

~..Establish procedlures~ for the control and niantials, technical orders. and titility manuals.
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Chapter 3

SCOPE

7, APPLICABILITY basis for contracrial requirement on applicable
a. The system engineering procedures speci- systems or l)roject, as specified below:

fied herein are applicable to any system pro- a. Exhibit 1, --Procedures for System Engi-
gram or project for which a formal definition neering .Management." presents the require-
phase or acquisition phase is applicable or di- nients to be met by the SPO and contractors in
rectec by higher heaidquarters (reference accomplishing fy-iem engineering. Exhibit 1
AFSCM 375-4). However, these procedures has been designed for contractual application
can be rt-adily adapted to benefit system pro- thr'oih the u~e of the procedures our:ineri in
grams and projects for which a definition or exhibit 2.

acquisition phase. in accordance with AFR 375- b. Exhibit 2. �Implementation Require-

1. is not directed (reference para. 11.0 exhibit ments.' presents SPO requirements for imple-
2). menting this manual, an outline for theb. This mnual ncorporates therequirements required system envineering implementation
of MIL,-D-941"2D (USAF), "Data for Aero- plan (SEIP), and criteria for selecting the sys-

tern engineering documentation applicable to
spr'* Ground Equipment (AGE)." the specified system or proje. Also included
. MANUAL ORGANIZATION. This manual iare the responsibilities of the $ystems Engineer-

estaolishes and describes a metho.Tbl,)gy for ing Group of the R&T Division (SEG/R&T),
accomplishing the system engineering manage- the general system engineering technical direc-
ment process. It contains two exhibits, in ad- tion contractor iGSE/TDC1. the integrating
dition to the main body provided in chapters assembly contractor iIAC). the prime contrac-
1 through 6. These exhibits will provide a tor (PC), and participating contractors.

9
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Chapter 4

POLICY

9. BASIC POLICY. The SPO will conduct sys- d. Documentation of the system engineering
tern engineering management in accordance %rith effort will be in accordance with the require-
the responsibility, documentation review, and ments of this manual. The scope and degree
control policies detailed in this chapter. This of complexity of the system under considers-
chapter applies to any part of or exhibits to. tion may not warrant full implementation of
AFSC0 37,5-5 which may be individually im- the procedural and dociimentat ion requirements
plemented in a contract and will control in case specified. The degree to which these require-
nf ;onflict. ments are "o be app.ý.e' will b, specificaUy .et

a. AFSCM 375-5 defines an orderly process forth in the PTDP for the definition phase
for achieving total system design requirements and the PSPP for the acquisition phase (ref-
and the documentation of technical informa- trence pars. 8.0 of exhibit 2i. Military speci-
tion leading to those requirements. It is not fications requiring analytical effort may be
intended to direct the contractor on how to applicable to s.ystem definition and acquisition.
manage or organize, nor does it create approval These specifications will be applied only to the
or disapproval rights beyond those called out extent that they supplement the requirements
elsewhere in the contract. of this manual. Duplicative effort is to be

b. Responsibility rests with the system pro- avoided.
gram director (SPD) for effective implementa- e. Control is to be achieved by directive with
tion of system engineering management within Government agencies or by contract with indus-
the SPO and other interesting governmental trial organizations requiring these agencies to
agencies, participating contractors, and the comply with the process prescribed by this
SEG/R&T or GSE/TDC. Detailed policies manual.
and procedures outlining the responsibilities of f. System engineering management includes
SEG/R&T and all contractors. including GSE/ the responsibilities of the SPO. the SEG/R&T,
TDC, for the system engineering processes are and oll contractors jincluding the GSE/TDC)
specified in exhibit 2. engaged in the engineering effort required to

c. Formal reviews will be scheduied and con- meet sy"em requirements. The above defini-
ducted to provide clear evidence of the propnse tion includes, as appropriate to the program
of the total program and of its technical ade- contract and management structure, the tune-
quacy in all respects. Such reviews will be com- tion of facility system engineering (FSE)
prehensive and will be based on the system engi. either as an independent FSE contractor team
neering procem prescribed by this manual. Re- effort or as an AFSC division civil engineering
views will include all the technical information activity effort supporting the SPO and employ-
relating to the item under study neaessary to ing an A&E contractor to accomplish FSL
show its overall adequacy and will incorporate 10. SPO/PROJECT OPFICI 2ISPONSISIUIIES.
the results of the investigation of the items tech. The SPO or project office will provide overall
nical adequacy with respect to specific disci- management of the system engineering process
plines; e.g., maintainability, safety, human per. defined herein. Hereafter, "SPO" refers to
forinance engineering, electrical design, and systen program office or project office, which-
mechanical design. No formal reviews will be ever is applicable. Management includes emr-
conducted to ases les than the total design cising authority over the development of the
adequacy of an item. system engineering documentation, related con-

797-459 0-66-2 11
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trols, and reviews as prescribed by this manual. tractors specified iii exhibit -.:. Contractual
The SPD has the final approval authority over coveruge will1include vxhibits I knd 2 as imple-
any controls, reviews. and documentation pre- rnented in the SEIP and atppropriate 310-1
scribed by this manual. Specific attention -ill data items (atachment 1).
be given to insuring (1) accomplishment of the c. Proprietary righi9 t. Extrerip. care must be
SPO actions described in exhibit 1, and (2) the exercised by the SPO not to disclose to third
uitilization of the system entrineering process in parties amny proprietary informnation properly
dletermining the impact of program chances on identified by the 1' iirrac1ti,r in tie ?.ystem engi-
total system requ Irements. The overall respon- neering data.
iibilitv for insuring participating agency corn. 1.RVE EURMNS
pliance with the system engineering process will 1.RVE EURMNS
1* assigned to the SPD. The S'PO deputy di- -a. Integrated sy~tem engineering and tech-
rector of ecnineerine will lW as~signed the nicail 'lirev. ion of 'uniiieering ertorts will be
responsibility for technical and administrative reviewed on a periodic l'asis to determine tho
management of the detailed system engineering technical adequacy of contractor efforts in meet-
effort required by this manual. In addition to inir s ' stem reoi~ireitinr-. 'Iwiiluine require-
technical task, the deputy director of en- ments for system eflectiveness. reliability,
giiieering personnel responsible for system maintainabiiiti-, iogistic -zupportability, life
engineering will (1) provide overall guidance %upport/biomedical. human performance erigi-
to SEG, R&T or GSE/'TDC and the contrac- neering, survivabilitv vulnerability, produci-
tors on the procedures of this manuial: (2) hility. pmctirnbilit.. :mid trnnsportabilitv.
administer and coordinate appropriate sched- These technical review-,4 to be conducted by t&
ules. (3) serve as technical adviser to all SPO contractor, will in addition provide a basis for
and SPO. related organizations on the proce- teechnical dhirectioni. The -;PO will assure that
dures of this manual. 14) disseminate appro- ;1l interested or ;iifected commands (AFIC.
priate system engineering documentation to ATC, and using commandr.) are invited to par-
cognizant SPO and SPO-related organizations ticipate in these rev-iews in nccordance with the
for technical review: (5) chair meetings held -Ysrem management policies, procedures, and
concerning application of this manual: 06) repniiiisotiedi r' 75L24
approve the SEIP: and (T) oversee the admin- Mid -4. Reviews will he 1'_ed by the SPO andistrative management of this manual. All or- N~ry RI-TorGSE. 1TTA't re'al'iate and insure
ganizational elements related organizationally
or functionally to the SPO (e.g., civil engineer- utlaioofhestmennerndone-
ing activity, propulsion, reentry vehicle, andrtat ion by the contractor' as detailed in the con-
AFCUD) that have a responsiblity for any traIct. work statement. The required reviews are
part of the system will adhere to and support categorized as follows:' System requirements fe-
the implementation of the system engineering views, system design reviews, preliminary
proctes. design reviews (PDR), critical design reviews

a. Derelopment of a System £rsgiriwertng (CDR), first article configuration inspection
Impleevnta~tion Plan. The SPO will estab- (FACI), acceptance test, and technical ap-
lish requirements for the SEG/RAT or GSE/ proval demonstration (TAD).
TDC to develop an SEIP to implement the b. During phase lB of the definition phase
requirements and objectives of this manual (reference fig. 5). scheduled reviews will be
(reference parn. 8.0. exhibit '2). established by the SPO and SMUIRT or

b. Eitablisehnent a of Contractual Coverage.. GSE/TDC to evaluate the ndequacy, complete-
The SPO will provide contractual coverage ai~d ness, and internal contractor application of the
inemoran-la of agreement as necessary for the system requirements developed in the system
tasks and levels of effort required to implement engineering process. During these reviews, the
the responsibilities of the SEG/R&T or GSE/ SPO and SEG/R&T or GTSE/TDC will insure
TDC, 1AC or PC. and participating coin- (1) nassignment of -action items for disposition

12
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of nonconformance identified as a result of eval- program to assure that system design integrity
uating system engineering documentation: (2) is maintained, technical deficiencies are isolated
availability of detailed system engineering at the earliest point in time, and necessary
documentation to assess contractor progress in changes are identified promptly. In general,
developing specifications, in selecting equipment the depth of evaluation would include (1) re-
and facilities, in defining intersystem interfaces, view of system and system segment perform-
in establishing personnel and I)rocedural data ance. design. and rest requirements including
requirements. and in defining hizh-risk areas: appropriate trade -tt(lies from which require-
and (3) documentation of engineering in a way ments were derived. 12) analysis and verifica-
to facilitate synthesis and integration of dif- tion of intercontractor functional interfaces,
ferent contractor system and intersystem ele- and (3) review of performance and design re-
ments during phase 1C of the definition phase. quirements for and test results of complex con-
During the definition phase. system require- tract end items (CEI) and components. Nor-
ments reviews and system design reviews will be mally, the depth of evaluat ion would not include
the basis for initiating techniral direction. recompitation nf contractor comnonent/part
During the acquisition phube, PDRs. CDIts. reliability anal.tysis. uetaiied st'ucturai analysis.
FACIs acceptance tests. and TADs will be per- and other detailed or standard analytical ef-
formed on a scheduled basis to evaluate the con- forts; verification of material gage selection,
forniance of preliminary and derail design with standard component/part selection. and de-
tile total system requirements stated in the Sys- tailed functional and physical interfaces: eval-
tern and Detail Specification. uation of standard electronic component pack-

c. During phases I and II (reference fig. 2). aging and other standard design techniques:
meetings will be required to resolve technical and evaluation of detailed circuit analysis, non-
problems. These meetings will not involve a critical component/panrt performance. and de-
contractual chance and will be classified as tech- sign requirements and solutions. While the
nical interchanges, which normally consist of delineation of the entire range of actions en-
followup actions generated by the scheduled re- compassed by system engineering and technical
views. A technical interchange may also be direction reviews w-ill be contingent upon the
established and conducted b-i the IAC or PC specific program under consideration, there are
as required to achieve integrated system engi- significant actions durine the definition and
neering effort. Changes in requirements gen- acquisition phases which require specific atten-
erated as a result of "in process- reviews will be tion. These are described below.
formalized by technical directives. Technical 12. REVIEWS TO BE ACCOMPLISHED:
directives will be communicated to the contrac-
tor by the SPO through the PCO. In instances a. Batem Requirements Review. System re-
where the technical or contract scope of the quirements will be reviewed by the SPO and
change is extensive, technical direction action SEG/R&T or GSE/TDC when a significant
may be concluded at a subsequent technical part of the system functional requirements has
direction meeting. Such meetings will be con- been established and documented during the
sidered an extension of the original "in process" deintion phase. This review will normally be
review. Separate technical direction meetings rmasdduring the phase lB effort. Specificdocu-
may be neessary to transmit changes in require- mentation to be reviewed, the technical depth,
ments generated by the SPO and SEG/R&T or the tentative schedule. and number of reviews
GSE/TDC or from higher headquarters. In will be established by the SPO and SEG/R&T
all caam, technical interchanges and technical or GSE/TDC. For example. the system re-
direction meetings will be conducted within the quirements reviews described in blocks 86 and
frunework of system engineering established by 43 of exhibit I may be accomplished as part of
this manual. the review called for in block 50. Reviews may-

d. Reviews and evaluations of engineering result in technical or system management re-
progress will be made during the course of tile alignment to assure that the contractor's initial

13
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technical interpretation of the contract is in line drawings: and other svstem engineering docu-

with program objectives. The contractors shall mentation. PDRs are to assure that the design

conduct these reviews of system requirements to approach in termi of equipment. personnel. pro-

insure development of technically definitive cedural data. and facilities is an acceptable de-

data. sign solution to total system and contract end-

b. ýVvtem Design Re.iete. The system de- item requirements. Considerations at the time

siwn will he reviewed by the SPO and SEG/ of a PDR will imwlalde eompliaiwe with (lesirn
R&T or GSE'TDC when alternative design and rest aetivatinn ,'rireria. evalmatioii of en•'i-
.ippmac.hes. including corresponding test re- neerine hreadhoards and morkiipi. interface be-

quirements. have been considered and the con- tween CEIs. -chednle .- nmpatilhilitv. •nd

tractor has defined and selected the equipment. design/development ,ost. PDRs will be con-

perosnnel. procedural data. and facilities re- ducted on an incremental -chedule established
,ltired. The .•chedtule for ihis review will he hv the contractor -nbievir to :approval by the
established by the SPO and SEG!R&T or SPO. Action items resulting from PDR w I1
GSE/TDC. The review will normally be con- be made contractually bindinig on PDR parti i-
.uhred by the contractor when the definition ef- pants by .apprnpriate P( O act ion. Detail .-

fort has progressed to the point where the pro- requirements •.nd procednre. for conducting a

glram requirements and design approach are PDR are specified in exhibit XIV. AFSC%(

more precisely defined. .ts a product of this :175-1.
review and evaluation. a technical understand- ,d. f'rjt;,Di1 P..;n I>,;,n , eP1,'J'?). CDRs
ing is to be reached on the allocation of require- will be conducted on each CEI to determine the

ments to (1) the system segments identified in acceptability of detail design. performance.
the .S*stem Specification, and (2) the MEI. test. and activation ,.ihrncterit;,- depicted by
identified in Part I Detail Specifications. This the design solution 4pecified in the Part II De-
review. together with plhase IC evaluation and f:6il -pecifications i prime equipment. facility.

synthesis. provides the necessary basis for initi- iwtentification item. critical component ). accom-
ation of preliminary design in phase 11 (see pnnying drawinrg, and other svytem engineer-
fig. 2). ino( documentation. In some cases. the desipln

c. Pre•ininn•rl Dei•Aqn Rerie,v (PDR). iolutioti may additionally be represented Iv
PDRs will be conducted for each contrnct end mockups or breadboard models. These reviews
item. When a maior inteorntingz contractor is are to be conducted by the -ontrretor prior to
involved, the scope of the review shall encom- complete commitment of desixn to production.
pass the participating contractors. Its pur- As in PDRs. the SPO and SEG., IR&T or GSE,'
pose is to evaluate the progress, consistency. TI)C will participate in development of the
and technical adequacy of the selected design agenda for the CDR. and review the designs
and test approach and establish compatibility considered significant or critical to overall sys-
with program requirements and preliminary tern design, test. and activation. In establish-
design. PDRs shall be conducted by the con- ment of the acceptability of a specific CEL. the
tractor prior to starting detail design. The prime requisite is to determine whether the

SPO and SEG/R&T or GSE/TDC will select recommended detail design and related test re-
certain items based on their complexity and will quirements adequately satisfy the established

approve the agenda for the corresponding PDR end-item design and test requirements. includ-
and review the preliminary design. The basic ing interfaces with personnel. facilities. and

documentation to be reviewed includes the re- other system equipment. The product of a

quirements and test sectiotis of the System Spec- CDR is SPO and SEGR.•R&T or GSE TDC

ification and the Panr I Detail Specifications concurrence. rejection, or technical direction rel-
(prime equipment, facility, identification item, ative to complete commitment of a specific

or critical components), and the Inventory design to production. Action items resulting
Equipment Requirement Detail Specifications: from CDRs shall be made contractually hind-
accompanying drawings, -chematics: interface ing on the participants h~v appropriate PCO
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action. CDRs shall be conducted on an incre- each ('El. each ,ubsytem element. and the comn

mental schedule established by the contractor plete system meet the overall system require-
subject to approval by the SPO and SEG/R&T ments in the operational environment. The
or GSEITDC. Detailed requirements and SPD in coordination with the using command
procedures for conducting CDRs are specified determines the need for TADs on particular
in exhibit XIV, AFSC0 375-1. system.

e. First Article ('onflgiration Inspections 13. DOCUMENTATION REQUIREMENTS. Sys-
tFACI). FACIs will be conducted by the tern engineering' resnlts are to be documented
SPO rad SEG, R&T or GSE TDC on the first on forms covered by AFS('M *'AFLCM 310-1,
article scheduled for category II test or opera- following the intent and guidance of exhibit 1
tional inventory suitable for systems integra- to this manual. This requirement is applied
tion. whichever is first. The FACI involves con,.-.ctually by listing the required forms on
compnrison of hardware with Part II Detail the DD Form 1423. *'Contract Data Require-
Specifications and accompanying drawings ments List." Total system requirements will be
used in its production. It also includes deter- identified, defined, and specified on a progrs-
i'2fnation of ,xi.e,'her changes dictated by pre. -ive basis by niar .,f :lis :'.'-rem encneer-.in

vious reviews have been made. Successful documentation. This documentation forms the
completion of the FACI establishes an ap- basis for. evolves in consonance with. and ulti-
proved product configknration baseline for the mately becomes a product of. the design process.
CEI and results in initiation of formal engi- Normally the system engineering documenta-
neering change procedures (reference exhibit tion required for delivers" from a contractor
IX of AFSC1 375-1 and ANA Bulletin 445). does not go below the CEI level except as war-
After the FACI, there will be a contract action ranted for engineering critical components.
to accept delivery of the CE1. Detailed re- 14. AIR FORCE MANAGEMENT CONTROL OF
quirements and procedures for conducting SYSTEM ENGINEERING. Engineering effort
FACIs are specified in exhibit XIV, AFSCM will be controlled by utilizing the procedures,
375-1. In the case of communication-electronic requirements, documentation, and reviews de-
facilities, an installation inspection is held after scribed by this manual. The level of control to
the FACI and the results are certified on an be exercised by the SPO will be progressively
AFTO Form SS. "Communications-Electronics- increased as a function of the level of design
Meteorological Facility Installation Inspec- achieved. The level of design will be designated
tion Certificate" (reference T.O. 31-1-8). through the use of multiple sequential baselines

f. Contract End Item and System Acceptance established at major commitment points in the
Test. Acceptance tests will be held to demon. design process (i.e., for the definition of the
strate conformance of the CEI to the require- system, a program requirements baseline; for
ments specified within the applicable Part II the development of the system, a design require.
Detail Specification. The result of a satisfac- ments baseline; and for the production of the
tory acceptance test is formal acceptance of the system, a product configuration baseline).
CEI by completion of a DD Form 250, "Ma- Management control will be augmented by a.s-
terial Inspection and Receiving Report" (ref- suring that all procurement actions are based
erence AFR 70-14). Subsequent to CEI test- upon the hardware, computer program, facili-
ing, system level acceptance tests will be ties, personel, and procedural data require-
performed covering the assembly of end items ments resulting from the system engineering
into subsystems or the complete system. proess defined herein. Positive management

g. Te c h n ; r a I A pproval Demontratiomh control of system engineering will be accom.
(TADs). Technical approval demonstrations plished by the SPO using the documentation
are normally held in conjunction with the turn- required in paragraph 13 and system require-
over of the system to the using command when ments reviews, system design reviews, PDRs,
multiple installations are involved. This re- CDRs, FACIs, acceptance tests. and technical
view and accompanying tests demonstrates that approval demonstrations.
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15. CONTRACTOR MANAGEMENT CONTROL ments have heeti 'elei'red ~ 'mI d~~r pproaches
OF SYSTEM ENGINEERING. (Contractor man- have been more precisely lerlinedl. The result
agemnent control shall be exercised inl conj)unc- of this review i'A vkibihit'v into the contractor's
tion with the contractor's contgsmiration mant- ,election of rysteni elemenr-, Amd design ap-
agernent. internal drawing release. and specifi- proarhtes for satisfying a -tr requirements.
cation control systems. System engineering c~. Block .1. PDR are conducted against the
documentation established byi this nianual will doctanientation of prepliminary .1esi2n to vali.
lie utilized to dlevelop. 'letine. andl justify pro- lat flipe approiviite, *-.12 ""Irvpmnirel itq baseline
posed1 e~ngineerinlg dimansutrF .11Yn rold bloi-k --,R et-t abid ilwll It%- ',h~e Pir~,t I Detail
AFS(M :17T5-1. Svstemni 'iinlevring documen- ~ i.lli~i- ire lmut i I de-
tation will normally not requiire farther expan- s :miniml test rvqumn ment-iier %,;mi iV. ( 2) thle de-
sion once the CEI Part I Spemlficat ions and imi and tert approach rent-pp-em 'at~n the design
associated interface -oat i-oh 'loctirnentat ion -o'r mn n. .. ep i i. i.ii .. onal inter-
have been establishedl excep~t ao- wm-ersary tOsntp- faices, between end irenm. hiive liepit identified.
port the generation of p~ersonnel -;ubsystemn in- The result of a P)R int-Iiim.,we -'oitinuance of
formation. technical manuals. :ind the mainte- detail deci~zn in ;w-o.rdalaaw %% ith the ipproveiI
ance amnalysis. desicn approach.
16. SYSTEM ENGINEERING CONTROL SUM- dt. Block 4. C1 )fls :1 re .c)Jiwrn,1 hmateilaginst The
MARY. A summary flow is presented in figure detailed design a'l%.rnmit ion :vilml:namely.

-~toilusrae 4he ?- of the Iiiamilagenient proe- the initial Part 11 Detail Speitnicationg. Thie
mvss to control thme -' %temu menaiieerinsa effort. result of a (iT)R i-i.a -oniplete co~nimitment of
Figuare 2 is divided hioriz.ontally into the fol- design to prodi-trioni: i.e.. the vonutramctor will
lowing four band%: it documentation. i2) Type produce eqaipmtimt in avrim-codanee w ith lthle detail
of review. J3) eontrnctuia I art ion. and 14) con- dnesign presented :it The CDR maid niodifications
fiviu-at ion manalzenent hawlnes. The docu- to thait dnesignm whiii-hi re.-ilt from C DR. CDR
mentat ion blind port ratYs the niniifr kind( of (data actions in no0 way reilevep the eontrractor from
against which review actions will be conducted. meetine his contra.ct Lniaranteer.
The review band ilhuistrntes the t 'ype of review e. Blork .5. FA 14 ;mi- vonduteed to assure
necessary. Thiecontracetua~ll band shows t-he coii- thait the hardware imitchles the completed Part
tract actions recultiniz from the review. The HI Detiail speeitientioim., muli :n-ompanyving
r'-qntiurntion managzement hand clhowr the rate- dmraino usedl in its 1)ronohitionf. The result of
.Morv of confisruration ba~seline conitrol applicablel FACI establisher, an approved product con-
to or resul tinz from revilew. A uimmairy tiguratiori baseline 1 klock SýA anmd is i-enerallv
description of each block follows: a prerequisite to eontract action which accepts

a. Block 1. Systemn requirements ame m- the delivery of the first article of hardware
v-iewed incrementally aguinst the program re- (block fiA).

quiemets aseine ~~stemn requirements re- f. Block 6. Acceptance tests are conducted
viw sueta oa ytmrquirements arelne S on CEls and subsequent ly the assembled system

bigetblihed. The'reIl of these reiw against accumulated -pecificittions and draw-
bing eisiltv ins. th e sntato' deve wspen ings. Thle result of acceptance tests is D)T) Form

is vsiblit ino te crttracorsdevlopent 250 "sign off- ( block tiM.k
of requirements which contribitte to sAtisfying g l4 .Tcuia prvldmnta
total system objectives. g.ons are 7ond ctdnica ilenmotitatemove trallpr

Ii.Blok 2 Th -vtemm me-.gn s rvieed formimce of the u-senihled -te in its opernt-
against thle program reqn i teinents baiseline, pat- ing eiiv iroamment. Thie resuldt -if dlemonstrat ion
ticularhv time Svstemu Sl*cificat ion. The system is formal turnover aiil ;iiiceptance of thme system

design review takes, plaice wlhen time system ele- by Thle using nzencv.y
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Chapter S

CONCEPT

17. FUNDAMENTAL CONCEPTS. The three fun- mients of this document must become an integral
damental concepts on which this manual is part of the design effort rather than a parallel
based are: or reporting effort which duplicates the nor-

a. Baseline Management. The intent of this mal design effort.
3m1.nua1l Is to establish and maintain a system ,. Functional X.ý;.. An essential element of
of documentation and positive definition and the process of system engineering is the em-
control between interfacing AP requirements. ployment of a functional approach as a frame
de-i'zn renifirements, and design solutions of of reference for t6'e *dentifi.a~ion of initiai re-
the elements within a system (intrasystem) quirements at each design level of the system.
and between systems mintersystem). This is By translating AF requirements into the opera-
achieved by means of a concept of establishing tions. maintenance. activation. and test func-
and managing the baselines through the use of tions. which must he performed by the elements
uniform documentation. engineering reviews, of the system. a common reference point or
and standard procedures which can insure an functional base is established for developing the
orderly transition from one major commitment elements of the system. This functional ap-
point to the next in the system engineering proach can assure that definition is on a total
process. Baseline management consists of es- system basis in full recognition of all involved
tablishing the program requirements baseline, elements; the possibility of omitting essential
the design requirements baseline, and the prod- elements is reduced; a means for relating hard-
uct configuration baseline (reference AFSCM ware. computer programs, facilities, personnel,
375-1). These three baselines serve as engi- and procedural data is provided: a clear frame
neering reference points and represent the pro- of reference for requirements is established
gressive and evolutionary development of and maintained: and communication between
specifications and associated data. The specifi- personnel assigned to various system elements is
cations are a forcing function upon design, and clearly established.
since they progress from general requirements (1) The application of the functional ap-
to detail requirements, they provide a level of proath to various types of systems results in
control which is initially of broad scope and the logical definition of system elements. Fig-
is eventually narrowed to be more restrictive as ure 3, reading from left to right, illustrates the
the design becomes more definitive. A con- system elements for typical system programs.
stant closed-loop relationship must be main- While system program types can vary widely,
tained between established system and design it is necessary that all system programs initially
requirements and design effort, thereby assur- identify the primary mission functions and re-
ing that the design effort is at all times purpose, quirements, and then identify the functions and
fully directed to meet, rather than exceed or requirements for supporting the mission as the
fall short of. total AF system requirements. only basis for defining total requirements and

b. Design Process. Fundamentally, the proc- selecting system elements.
eas involved in developing any design is a pat- (2) For a typical manned space system, the
tern of common logical steps. The process initial effort is toward developing the fight
described herein defines these steps within a mission functions in order to define requirements
framework of engineering management. To for aerospace vehicle equipment (AVE) and
the maximum extent practicable the require- astronauts. Such operations functions may be

19



AFSCM 375-5 10 Match 1966

--Achieve orbit." --Perform experiments.� veloped in much the -nine nmrinner and in some
"Achieve rendezvous,- "Recover mission data," .nses concurrently with the development of
and "Recover personnel." These initial func- operatioits functions. Maintenance require-
tions would then serve as a basis for developing nients should be inalyzed as early as feasible
more detailed operations functions in order to (i.e.. once the equipment to be maintained has
identify more detailed requirements and any initially been defined) due to their influence on
needed trade-off studies. For example. trade- lie final ,letinit im " ,,oral rei,'irenlets for
,)tis might he conducted .uainst the finction kVE. ()GF. ",i.tr:itinl.s f:.iilitie-. :1iid opera-
"'Recover mission data.** Alternative ap- iowis lbersonnel.
proaches might involve either recovering an (,5) .ctivatioi, :iuml test fun,.tions would he
e itire spacecraft or recoveringr ejected capsules developed on a ,r.,tcurretit basis throughout the
from the spacecraft, definition of syvtem, elements. That is. as svs-

13') .\s system enaineerinm prooresses. (leci- tein ,lenentrs are defiend. the analysis to define
,ions are made re~garding means by which the related test and :a'tivation requirements
functions can be met. These decisions. in turn. (including. in selepted areas, production require
form the basis for zub-equent furher inden- ments) accomi.,l. The ro-nirtr,- rest ani
tures of functions. For example, if the capsule activation requirements will necessitate the defi-
method is selected, this choice will generate nition of supporting rest equipment, special
Additional requirementsz and possible trade-offs activation handling equipment. transportation
with respect to means for ejecting capsules. equipment, test and a;tivation personnel. and
Following the consideration of all the necessary training.
functions at the initial level of indenture to (6) In the case of an electronic reconnais-
define the flight mission functions the process sance system, the initial indenture would con-
progresses to the next step. In the case of the sist of the functions ne-e-sary for gathering the
manned space program. this step would consist electronic information in various forms dictated
of identifying the functions generating require- by the requirements of the svztem. For ex-
ments which would be met by operating ground ample. gross operational functions might be
equipment, technical support facilities and per- *"Detect electromagnetic transmissions." "'Col-
sonnel required to conduct a launch. At this lect electromagnetic intellience data." --Reduce
point. required trade-otis would be conducted intelligence data." and "Interpret intelligence
with respect to selecting the types of operating data." Initial trade-ofis would select the vari-
ground equipment iOGE) necessary to satisfy ous types of prime mission O)GE including
the required functions. For esample. trade-offs Computer equipment and programs. available
might be conducted between automated and facilities, and personnel required to satisfy the
manual checkout methods, various tracking above-listed functions. The maintenance. ac-
systems, and means of communicating with tivation, and test functions would be derived
spacecraft, from subsequent system engineering of thes.

(4) Maintenance functions would be de- initially selected system elements.
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Chapter 6

SUMMARY OF SYSTEM ENGINEERING MANAGEMENT PROCESS

18. FUNDAMENTAL CYCLE OF THE SYSTEM and no ment ion I-- iade of hardware. circuits,
ENGINEERING MANAGEMENT PROCESS. This or devices. Thiz, dues not ineami that design
cycle consists of the four steps shown in figure 4. solutions do not occur. 1"ieconceived notions
Thle process is at met hod for defining the system which shape tdesigi -olimttionis wvill undoubtedly
on a total ba~is so t hat thle design wVill reflect exist. The danger lies iior in hiaving the no-
requir'emnents for equipment, computer pro- tions but in being unwilling to di-scard them in
grams, facilities, procedural data, and person- the face of evidence indicating their uflstiit-
nei in an integrated fashion. It provides the ability. It. isi not0 heCe,ýSary to p~ia
source requirement data for the development of solution tit this point as the solution, but simply
specifications, test plans. and procedures; and to understand its use as a first hypothesis for
the backup data required to detine. contract, helping to mold [lie eventual solution.
dlesign, develop. produce, install, checkout, and b. Step 2. These functions and associated
test the system, criteria are analyzed and[ translated into design

a. Step 1. The first step of the process is requirements as the second step of the process.
started by identifying system requirements such The design requirements are comprised of all
as those contained in a specific operational re- requirements, including design constraints, that
quirement (SOR) and translating these require- have a bearing on the functions being analyzed.
ments into basic functional requirements, i.e., Equally important. the design requirements
statements of operation. These requirements contain sufficient technical detail to prov~ide the
are presented in the form of top and first level criteria for: (1) designing equipment arnd./or
functional flow block diagrams (reference computer programs and defining facility equip-
atch. 1) to portray the sequential and parallel ment and intersystem interfaces, and (2ý) detcr-
interactions of functions. At this point, the mining requirements for personnel, training.
significant characteristic is a functional desig-n training equipment. and procedural data.
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These requirements are record-d on require- d. Step 4. Utilizinz the dlersizn app~roach (le-
ments allocation sheets (RAS) and timeline termined from system, 'design engzineering stud-
sheets (reference attachment 1).- ies. the dlesignl requirements developed in step 2

c. Step 3. TI.,o third isindamental step coni- are integrated into ('ELS. The contract end-
sists of system/design engin~eering studies which item performance. design. and test requi rements
are performed concurrently with step 2 and step are recorded on it desion shev., (reference attach-
4 to: (1) determine the selection of alternate ment 1). These requirements -hill ;iitficiently
funct ions and funrt ion.s -equence. 1 2) determine definle onaineerintg iiformat ion, ittili Zillif i1I1.

the design. personnel. trainine, and procedural merical values %vidh assoe.'i;ted tolerances. to
data requiremrents imposed by the functions. (3) provide criteria for the detail demirn, develop-
determine the best wity to satisfy the desig~n ment. and test of the contract endl item. The
reqtfirements. and (4) Select the best design np- design sheets d3cument the..desi~tn to)**and "-tear
proacli for intearratinz the dle-ign requirements to" requirement.; for-m'triet endI itemn t'nd -ztib-
into CEls )f equipment and or computer pro- sequently become sections three andr four of the
,rams. T"he desien* approach is detailed tot the correspondine Part I Detail !Zpecification fref-
point necessnry to ..atisfy the level of iequire- erenc? AF0 35M:7-5-j 1. The persiinnel. tralik-
ments listed on the RAS. Yormiallv. thepse stud- ing. training equipment. and proredulrti data
ies will involve trade-offs where th~e data are w~ required aire based -ij tne cumulative effect of
the form of ichematic block dinarams. outlise the line entries in the RlAS, .Jii-r as the dlesiviu
drui%,nes. intersystem and intr-mvstem intrerface requirements are to lie aronped into ('Els. the
requirements. ,omparative niatrices and dt~aa human performance iauksi remiit-e' are iproujped
defining the reasons for selecting the approach. into Air Force zrievait~. codes tAFSC'), the
includinc cost ccnsiderations which influtence training required iQ zgrouped inito "nurss. and
the design approach ;election. The scientific the procedures are urritiped Into teohnical mrn-
tools of system, desizn enizineerinig studi-s such nials. techniral ortlerm iuit other oroc&hirul pub.
as probability theory, statistical inference. lications. The design sheet an. RAS provide
simulation. compticer proaraming, information the basic data for the prepnmrtion of the Quali.
theory, queuing theorY, servomechanism theory. tative and Qutantitative Personnel Require.
psychocechnicsF. cybernetics. mathematics. chemn- ments Inforimation fQQPRI 1. Trmininkg Equip-
istry. and -'Asics are not discussed here. ment Planning information iTEPI). and pro-
Thougzh they are riral to and part of the ryvem' vedurrul dlata lists. O)utpuutz of -;tep 4 are used
design engineering studie-. it is not essentia'! to to (1!) (determnine intersx-stem interfaces. 12) de-
discuss these basic zi-ien: fIic zoolg in ordler to termine additional refi1 nirenient, and funetions
prescribe the requirements for effective system resulting from the technique or dlevice selected
engineering management. When required. which in turn becomes the basis for second-level
system/design engineering studies are recorded functional flow block diagrams, and (3) provide
in a Trade Study Report (reference attach, feedback to modify or verify system require-
mtent. 1). ments and the functional flow block diagirams

prepared in step 1.
*NqOTE: The term desilgni applies to many levelm

and poiato In time of defining and acquiring tbe sytm 19. ITERATION OF THE PROCESS. When the
For example, early design at the system lemel moslts in fundamental cvc~e of the system engineering
schematics showing thle functional intorface between process documenittd in top. and first-hovel func.
end Items. whe~eap at the itune of acceptance the design tional flow block dinLruni-. RAS.-;. Trade Stud.%
of the system would he represented by all end-item tot) Rprs n eindet a encmltd
drawings. The design approach ist to be distingulpitb~i Reors an'einset a encmltd
from the design 4%olution. The design solution would the second-level funct ions are ident ified and the
Include the top drawing whe-reas the deoign approach. fundamental c *ycie i,. repeated. The same pro-
4:onceranig physicnl aspects, for examiple. would re- cedure is fo:lowed at an y add~itional levels Ile-
qiuire a control set function to be performed by three quired to define and design the s . stein. Somie
chaussis signal conditioning chassis 440 lb.). power functionsmvnt r-'itir epnt dingain
switching chassis 150 lb.). acd power dWstributionma no e 1 rserte g.
130 ib.). levels and may be inchuded in a higher levvi
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diagram. There are interactions and feedbacks be defined as part of the system engineering
between levels as the cycle is repeated. For an process. For example, reaction times, msinte-
example of the fundamental cycle at the third nance downtime, and maintenance functions re-
level, reference paragraph 1.0, attachment 2. quired must be considered in determining de-
20. DOCUMENTATION: sign requirements and selecting the design

approach. The detailed system engineering
a. Design sheets, together with the RASs, documentation involves time-line sheets, facility

functional flow block diagrams, and Trade interface sheets, maintenance sheets, and other
Study Reports, serve as the basic documentation documentation described in exhibit 1 and at-
against which enginetring is evalu.wted during tachment 1 to insure consideration of all factors.
the definition phase. The design sheets are in- In some cae, summary sheets for the deter-
corporated into the Part I Detail Specifications mination of power-load schedules, electrical in-
used in engineering evaluations, such as PDRs, put/output signals. monitor and checkout re-
CDRs, and FACIs accomplished during the quirements, etc., will be required. Certain
acquisition phase. The system engineering systems may not require the utilization of every
management documentation also provides the data item described in exitibit 1 and attachment
essential elements for other program manage- 1 or may require modification of the data item
ment actions. For example, functional flob and documentation. In some cases, additional
block diagrams, RASs, end-item maintenance documentation may be required. In the case of
sheets, calibration requirements summaries, and computer programs, documentation tailored
maintenance loading documentation are of to computer program needs may be necessary;
prime importance in developing logistic sup- e.g., the format of the design sheet would not be
port requirements for the program. Identifi- appropriate for specifying the design require-
cation and definition of CEIs on design sheets meats for computer programing; however, some
provide the source for specification tree, for document serving as a design sheet is required.
PERT/cost program breakdown structure for The application of the documentation require-
procuremeut action, and the basis for test plan- meats described herein must be made on a sys-
ning. Thn system engineering process cannot, tern-by-system basis and specific documentation
and obviously will not, make engineering de- requirements defined in the contract. In each
cisions itself, but it does provide a basis for mak- case, the requirements specified herein will be
ing the decisions and provides a discipline for applied to the system under consideration via
engineering and development of systems. the SEIP of the PTDP (reference part. 8.0,

b. There are other factors which must also exhibit 2).
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fthibit I

PROCEDURES FOR SYSTEM ENGINEERING MANAGEMENT

1.0 INTRODUCTION. This exhibit establishes system engineering technical direction review
the requirements for the step-by-step proce- points are identified on the bottom of the flow.
dures to be followed in implementing system en- A complete list of the documentation required
gineering management during the latter part by this manual appears at the beginning of
of the conceptual phase. through the definition figure 5. The circled numbers appearing below
and acquisition phases, and the early part of each block identify the documentation asmoci-
the operational phase. It specifies the required ated with the block. There is a continual inter-
system engineering documentation and pre- action between lines of actions, and while the
scribes the relationships between doc-umenta- actions appear as step functions, they am in
tion, engineering, design reviews, specifications, fact points on a continuum. Figure 5 provides
baselines, and major commitment points. Fig- the contractor with a -"road map" of system en-
ure 5 is a sequential actions diagram cn a rela- gineering management actions and specifies the
ti'e time base beginning with issuance of the formal points for SPO management review of
SOR/OSR/ADO extending through the esrly the system as it is being defined, designe, and
part of the operational phase. This diagram developed. The following paragraphs describe
portrays system engineering actions to be ac- and explain the requirements of each block in
complished by the SPO and GSE/TDC or figure 5.
SEG/R&T and contractors. Hereafter the term 1.2 Compliance With Related Military Specd-
"SPO'" refers to the SPO and the GSE/TDC or kicatlons. The implementation of the engineer.
SEG/R&T. The actions identified as octagonal ing design process described herein will result
blocks in figure 5 shall be accomplished by the in compliance with a substantial portion of the
contractors. The actions to be accomplished by military specifications identified in the list given
the SPO are identified as rectangular blocks, below. Listed with the specifications are num-
1.1 Diagram of the System ngineering Man- bers of specific paragraphs which will be satis-
agement Process. The flow shows a specifica- fled. Separate and parallel efforts shall not be
tion line, a system design line, an operations de- expended in complying with the requirements
sign line, a maintenance design line, and a test contained in these paragraphs of military speci-
support line containing major interacting ac- fic.ionsL Subparagraphs are not included un-
tions required in conducting system engineer- ler.i specifically listed; e.g., listing 3.1.5 does not
ing. The outputs, phases, baselines, and SPO include 3.1.3.1, etc.

MIL-P-25M96 (USAF) (pare. 3.1 and ali subpra. ProcePurea for the Development of a Cocdmit Subsystem
thereto. Pars& 8.4.21 and 8.4.4.b. ()). and Accomplishment of Systems Integration. 10 Mar 1K

MIL-D-28a)A (USA?) (pane. 3.1Z. app. 1.2. and Data, Qualitative and Quantitatve Personnel Requiremets
pare. 4-1.4 of app. 1.4). Information (QQPRI). 14 Apr 1961.
II,-M-26512C (UBAF) (pans. 3.4. 3.4.2. 3.5.1.a. Maintainability Program Requirementa for Aerospace Sys-
3.5.1.b, &...e. 8.5.1.b. 3.5.1.1. 8.6. 3.7. 3.8. and 3.9). trn send Equipment. 13 Doe 1M8.

MIL-H-2T54A (USAF) 1pares. 3.1.1.a. 3.5. 3.5.1. Human Engineering Requirements for Aerosace Systmse
3.5.2. and 3.6). and Equipment, 9 Jan 1963.

MIL-8-M130 (USAF) tpares. 3.2.4. 3.2.4.1, 8.2.4.2. Safety Engineering of Systems and Assoclated Subsystems,
12.4.3. 2 8.2-.6.1, 32.6.2., 3.2.0.3, 3af6,I, and and Equipment; General RequLtments for, 80 Sep 193.

32.8.8.).
*'or convenience, fgure 5 Is placed as tbe last page in the manual.
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2.0 CONCEPTUAL PHASE REQUIREMENTS. operation rnaintenatncea.nd locisric itipport. in-

Block I. SON/OSA/SpeclhdJ ADO Formulated cluding positive system mission control, dis-
pensal requirements, manning and manpower re-

and Issued: quirements, personnel facilities requirements,
.i. A significant result of resetarel. advantced and materiel support requirements: 45) opera-

development, and explorittory flevelopment tional performance includina. rs applicable,
tchlievftl durirut the conceptual phase is it spe readiness requirements. iurvi-abilitv/vrulnera-
.'Itic .ijwrionti:al 1-- 11 -VlitrII-11 . 31i 41p'fla ionfal hility, system elrtetivetiess requirements. pen-
.,upp'irt requirenment. (,r :III -.idlvafcedl .lve!op. etrability, percentace of kill, damage limita-
mitnt .,ihec'tive thereaffer referred toa Si ORI tions, payload weighits. sFpecific impulse. range.
0SR ADO)) which is issu@41 ilduring conceptual computer programs required, warhead yield re-
fian~iiation Nainl'ee~ hjci~ ne~- quirements. system safety rpquirements.'reliabil-
-venii* e-iiilnates. titreat iniforimation. foreiitil itt- requirements. conintiunicnt ion requirementFs.

-tde t'p iy tihM n esblt altitude requirements. orbit requirements. take-
tdisprovide militarY planninglil organizations off acceleration. take-off thrust. i-elocitt-. in-

with the inomaionna i~i ii.e-_;ry to tletermine the commir-i-in rate. training re-.uirn~avitn. zl,~vt: .
requirement for a new capability. When this functions to be performed. ty'pe of displays re-
c.apnhility includes the iieed for it new svstein quired, ntunber of Installations. etc.; (6) esti-
;tnd at qualitative operational requirement mated cost and schedule: (T) the date when the
'QR-referenre A FR 5S7-3) ]111% vlidwied thie systemn is to be available: and (S) a reference

re-piiremieiits fora neiiw * ys-eniu rIheii HQ tSA F list of supporting and related trade studies, in-
issues an SOR/OSR ADO. cluding current available DOD projects that

1). An~ SOR OSR ADO0 is i-sued vdhen the address the same threat. The SOR OSR/ADO )
militar I value and the technical and economic establishes the fundamnental cystem require.
feasibility of ili*. lpr4)po-*d s-ivtem have beeii inents which are neces-sar-v to begvin the system
established. There is iisuahll some uncertainty engineering process.
about these factoi, throurfhout the entir con- Sok2 dniy eiw n eetSuc
ceptual phase.anud consequently some judgment Dlocum.Ientaion. Thevinitial SPOlfuctio inrs
miust be made coticer-iinettlie relative advantages ouetto.Teinta;P ucini
of issuing an :;OR OSR 'ADO versus conduct- the systern enlrineerinir process will be to iden-
ing further iconceptual %vstem planning s4tudies t i f. review. a ndl zelect thp .lot-tinients which
or feasibility !ttudiest. An SOR provides con- have at (li rect bea ring on thle yvstem. These doc-
ceptual guidiance for all aspects of the system timents, will consist of the S5OR 0AR/ADO.
programu, outlines the specific parameters. and conceptual study reports for the system or situ-
describes the required characteristics of the sys- ilar systems, and specialized data* relating to a
temn to be defined and developed to fulfill a near- particular aspect of the system; e.g.. use of laser
term operational need. A specified ADO is sim- devices or fuel cells and any other documents
ilar to an SOR except that its purpose is to f ul- which will itid in establishing the basic system
fill a long.:erm operational need (reference requirements. The $PO will prepiure and main-
APR 375-1). tamn a list of these documents and will provide

c. Normally, an SOR or secified AD)O w~ill copies of this list to contractors ivitlh the state-
contain (1) a statement of the military capabil- minnt of wyork f OWV) for phamse Ili ( reference
ity required. including reasons for the require- AFSCM :i75-.-.

ment and backgrouind informiation: (2) if op- block 3. Develop Gross Fun~ctions (Operationt,
phicable, ani enemy effectiveness estimate. t-3) it Maintenance, Too#, and Activation).
description of the friendly environment includ- a. An initial step in the system engineering

ngdpor met requ . irement,, siteeloation sthote sup- process consists of formulating a functional de. -'
portreqireents inegrtio "it oter ys- scriptionof the system. This functional descrip-

tems, security requirements, and self-suffciency tion represents a gross level portrayal of the
and warning requirementt: 14) it concept of functions which niust b~e met to satisfy total
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ajystm requirements and represents the genesis tachment, 2. In the came of a manned space sye-
of detil requirement determination. Th. pur- tern, typical gross opematons functions for ths
poes of this stop is to &nur* that (1) continuity primary mission might be (1) Prepare space-
is maintained between system requirements and craft and launch facility for launch, (2) Launch
engineering effort; (2) initial critical decisions spacecraft, (8) Perform space mission, and (4)
in system formulation are documented and can R~ecover personnel and mission infortuation.
be retrieved as necessary; (8) total system re- In the cam of an electronic system, typical oper-
quirunents ane considered during initial system ations functions for the primary mission might
formulation stgaps; (4) a means is provided for be (1) "Detect and track all space objects within
maintaining positive control of prorn functions defined zone of apprehension," (2) "Identify
down to detail equipment functions-, and (5) minsion of each object, compute apparent track
interfaces between systems will be defined; e.g., and target., compose and dispatch warning mes-
interfaces with a command and control system, sages and information concerning available pro-
early warning system, existing booster system, tective measures," and (3) "Display continuous
or existing aircuft. status of space objects and defensive weapons

b. In developing the gross functions, a clear and provide display of other pertinent data
relationship must be maintained between the when called for." In both instances above, the
basic syatm requiremnents stated in the SORI operations functions must then be supported
08R/ADO and the constraints emanating from by maintenance functions. Teat and activation
products of previous research and technology functions are required to identify production,
act~ions. Thus, requirements of the SOR, .)SR/ aocptnaeo, training, and test functions of a sys-
ADO (block 1) and the source douetton team Production function development should
(block 2) amrve as the basic inputs for the for- be accomplished on a sele-ctive basis to avoid
mulation of the gross functions. Changps may redefinition of standard factory operations and
originate as the result of changes in basic opera- tecloiques.
tional requirements or as a result of changes a. As described in chapter 5, these functional
owaimd -by design iterations which delete or add terms are vital and serve as group headings for
functions. In either case, a clos&Z-loop rela- translating system requirements into subfunc-
tionship must be constantly maintained between tions. For example, subfuanctions of the gros
basic systsm requirunents and the grou func- ftmction, "lAunch spacecraft," might be
tions. A description of the development of "Load fuel, load oxidizer, calibrate guidance,
prorn functions from the basic system require- load breathing oxygun" etc. The level of func-
meats follows. tions to be identhe at this early point wil

L. 7U basic syutan requizunente identify one, depend upon de degree of available knowledge
of the typical system programs show in figure of the sywpen the degres, of inoratonn re-

8. t pn ofm . these frameworks the busckidt ua hepeiiaytoae
system ieqursment. wil be, transated into derelopment plan (PTDP), and thme maount.
gros operfustlmantsr, test, and acti- of dlort programed for definition pbam IA
vatim fumetlins (refereuncs para. 4 for =xplans- expansio of the PTDP. However, as a mini
tiamof the fundkand eatorwies). These func- =am, the system opersatins, test, &Wtvation, and
dow-' em then Interrlated and Blowed in maintemanc funation will be identified to a
seqiuaft a the top-level fmdk@Wonallw. block Isre of detai sufllet to define, the emaOet
diaifsan for the Wjstem. Hereafter, functioal for operation, maintenance, and category I and
flow -block -diagrams are referred to to funo- mAsegoy 33 test and activation. The tag am-
tioW'Piagrams The top-level) functional die- cept. thus developed will provide inputs to thme
sra porftrys the gross functions which must initial category I and U1 test plans described In
be seeoplished by the system program to meet APSCM 875-4 At this point, it is expsete

*d the msy o*Watves. that Sm-le~vel functions will be developed to
-d. - Zamples of top-level functional diagrams provide fiSm-level funictional diagrams for each

* aue show in pesragrapha 2.0,83.0, and 4.0 of at- gross funstmm i the top-level functicnal die-
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gram. Functional diagrams wvill be numbered which will meet syvstem eimiirements. Thiese
to preserve continuity of functions and will be trade-offs, as well as other trale-orfs. require
depicted In tile format shown andl specified in system idesign engineering studies to determine
attachmgr~t 1. which set of functional diacrams will best meet

f. The functions identified at this point will tile system requirements in terms of cost, time.
not be limited to those necessary for operation and performance. The system. design engi-
of tile system. hilt mumt iiwlude .onsideration neering srfudies arp ilc~cried ill block S. At
of niaintenanve inmplicatinvir o~n ftystem ein n this lloin. these -tmiilie., involve, determining
31aimnaeunce plantninit -hialh hW voaftidere at pml~irted desigrn --olitionsa;nd revlilrements for
this point to precludle the poeirsiility of develop- facilities. people. and procedural data for each
ing at technically feasible syrtem from an opera- alternate function o~r Hiow. These predicted
lions vieproint. b~efore it i.A determined thant the 4nititions and relhiiiremneiiz are then compared
mnainteiiance implicatinus -ill prove cos-tly or* inl temiq of cost. tiime. ;mnil performance.
impratctical or prevent the system from per- I . A maximum effort will be. devoted to the
forming reliably. Maintenance functions idea- preparation of fminvtional diacrams to insure
tified at this point will reflect thle oonsideration their completeness aind accurracy. Tile basic
of allowable in-commission ratep. dlowntime allo- systemn regiuirements must he translaied into
cations. and available maintenance resourcee. fuinctions in the form of dliscrete statements of
Developing fir-st-level functional diagrams for amn nobiective or standard. For example. sub-
the gross inrmintenaince functions will be de- functions of thle irro-s f~inction --Fligrht mis-
pendent itpon tL~e amount of ANt arid ()GE u.rnii might be Prrovide 2gutdance nzignsls.-

identified in the SOR/OSR;ADO. In many "Control vehicle attitude." aind --Displav data.**
cases. only ain ertitrate of the first-level mrinte- j. Caution should be exercised to avoid using
nance functions can be made at this point, arid preconceived equipment --onticurirtion-3 as thle
not. until block 34 will there have been sufficient, leasii for dlevelopitng functions. This does not
preliminary engineering to complete first-level nuecn. a% discussed inl chapter th. thait design solu-
mainteniance functional diagirams. The same tions aire totally ignored but. rather, that the
situation applies to first-level functional dia- top- and first-level functional dIlug'raens will be
grams for test and activation cross functions. limited to pure functions in order to provide
Func tions.1 diagrams -hall be used as a basic itinximumn latitude for allocating functions to
starting point for (levelopinir block diagramas the optimum combination of equipment. facili-
for effectiveness factors stuch as reliability. ties and personnel. An #xception. however, is
maintainability. etc. the rase where the basic system requirements

g. Functional diagrams portraying the fuac- specify the utilizatioii of certain equipment con.-
tional bans for determining civil, structural, figuraition and personnel.
and architectural requirements will normally lc4.DtrieesgRquemn*(p
be first. and second-level functional diagrams. *raions, m.aintenmane, restgnd Activaio~mn)ap.
For an example. reference paragraph 5.0, rat- *rlouMlnencTtA civlnj
tachment 2. a. Concurrently with the devtlopment of the

h. A careful review of the top- and first-level first-level functional diagrams, the functions
functional diagrams will be conducted toaasure determined above are studied for the purpose
that continuity between flows hats been main- of translating the functions into initial design/
tained and that trntde-otis have been made be- perfcrniance requirements and etablishing in-
tween alternate functions and flows. For ex- terfaces with otlher existing or to be developed
ample. it computing function required for status a5 stems. A part of tile -tud% was devoted to
monitoring may be adequately combined with conducting trade-otis to determine the selection
it computing function reqnfiredl for missile guid- of alternaiive functions anid function sequences
ance. The functional diagram methodology IS Specified in block 3. Once the alternatives
provides a technique for systematically trading are selected, the study effort continues. analyz-
off a number of alternate functions 'and flows ing tile functions to determine tile design re-
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quirernents to be satistied by a combination of to identify the total facility subsystem concept.
system elements: i.e., equipment. personnel, fa- Industrial facility requirements will be identi-
cilities, and procedural data. Reference at- fled in gross terms. sufficient to allow planning
tachment 1, for Trade Study Report and evaluation of existing resources.
requirements. d. Facility system engineering (FSE) will

b. The design requirements should be defined determine preliminary site requirements and
to a level of technical detail which will allow evaluate existing facilities or the need for new
preliminary recomnmendations for the basic facilities in order to perform the top- and first-
method of accomplishing the gross functions: level functions. In determining preliminary
i.e., some combination of equipment, including site requirements. the facility system engineer
computer programs. personnel. and facilities, must consider (1) the environmental conditions,
For example. the recommended basic method i.e.. operational (overpressure. thermal, etc.)
for the first-level function --Enable encoder" un- and natural (arctic. tropic. (try, humid, etc.);
der the top-level function of -Perform missile j:,) mobility requirement.,, i.e., fixed (abore or
launch- would Ie to do it manually: whereas. below ground in flat or mountainous terrain)
.;:e recoininerded method for tive first-level o.i ih.uaat. Iaii'. ai!i. truik. tci..- t-, .k .;piuV-
function "Transmitter launch code- under top- ment concept including use of existing base and
level function of "Perform missile launch" availability of existing facilities or deployed in
would be to do it automatically. The prolim- isolated areas that are inaccessible: (4) special
ina.ry recommended method for first-level field security requirements whether manned or un-
maintenance function ie.g.,PerformG&C corn- manned: and (5) hazard criteria. These fac-
puter controlled calibration sequence") under tores should be contained, at least conceptually,
the gross function of 'Support base mainte- in the documents identified in block 2.
nance" would be to perform it automatically: e. In translating functions into design re-
whereas, the first-level field maintenance func- quirements, put emphasis on stating re(,uire-
tion of "Sequence G&C system to calibrate ments in quantified or well-qualifi,. terms.
mode" would be to perform it with a man- The analysis of functions to determine the
equipment combination, design requirements shall be documented

c. The design requirements generated from on the requirements allocation sheet (RAS)
the gross operation, maintenance, test, and ac- and supporting trade study reports and time.
tivation functions shall include preliminary line sheets (reference attachment 1, for detail
requirements for facilities. For example, the requirements).
initial design requirements for one set of top- f. The initial design requirements will, where
and first-level functions may be satisfied by feasible, be in terms of (1) the purpose of the
selecting underground facilities in order to function; (2) the parameters of design (i.e.,
miet a system nrvivability requirement; input and output values and aloowable toler-
whereas, another set of functions may call for ances); (8) requirements which constrain de-
above-ground facilities in order to meet the sign such as frequency allocation, power,
same system survivability requirAent. As physical, interface, time, environment, use of
these facility requirements are bei developed, standard perts; and (4) requirtents for Sys-
they will be evaluated for their criticality, tern effeetivenees, reliability, humru perform-
Thoen requirements which are critical to direct ance, safety, security, maintainability, and
mission accomplishment or safety or are de- transportability. Statements which merely
pendent on stringent state-of-the-art technology repeat the function title will not be included.
will be allocated to technical support real prop- For example, for the function "Transport
erty (TSRP). The noncritical facility re- transtage to launch area." the RAS should not
quirements will be allocated to nontechnical read "Provide a means to transport the tran-
support real property (NSRP) design require- stage to the launch area." The design require-
ments. Preliminary requirements for facilities ments should include specific information
will be defined to the level of detail necessary relative to transportation distances and prob-
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lenis peculiar to the miodes of traii.bjort :!ucht 15 trade-off. conwialered midt areas requiring
as5 physical chairacteristics of tite tratistage, further exploration with emphasis on high risk.
enivironmental senlsitivities of transutrge, etc. technical. cost, or vitedule areas.

jr. A major objective of concurrently devel- 1). The stimmarized enzinuecring information
topint! first-level functions aind determining the provided for the lPTDlP ttwiis atII engineering
corresponding design requirements Is to elimi- base agmzinlSt Whirli ýub_-eiqent eniginee-ring de-
iiate nonproductive tir iitrnitatniiable iwstei alitions inust be vdt'~i atie-l. The enaineering
* e!-iL'I *nnfi~str:it iftii.. tes-t -t imcept 4. avitiiat itn ifoiifar i fitlm p''' t iaha-l iii iiw ia*1'F J) dlefines lie

at iceimCI . andI min~utenaite a umcept -. O nly thle teclii ial Ipotrt ion ..at Iine~~'~~n requirements
*-.-t attainable alternatives -hould be pursued baseline. Wh~ere ia'imneering results dictate

t) lthe 4conclusion of hi-ving documentation pre- vihanges which (io i(of fall within the parameters
paretd for uise in developing the PIMP. of the established 1hiase. the atpproved PTDP

ht. The fmict iona It 111t.r19ii-3 1 nld thle itint- mu1i-i Iw leiptial etl it) m.toet~a the ne~v parameters.
tiiinal requirements. including time relation- -$ince the PTfWP is the --roventing authority for
-hip~q. identified on the RAS. trade studies, and the proe.raiil durmn&e the definition phase, it is
i~nie linie-. _-halil df-linc the hasic functions for es-eniit l tlint ie-iiit iiiz emmaximieer~nit effort 1w
'len mu inici )svteni. ..iib-'v.%tem. aind (El. i:.1) responsive to. hweaonie an integral part of. and
as ap)plicable. component reliability require- lie constantly assessed in ligrht of the PTDP.
inemu-N .1nd predictions, inclulding mathematical E~xamples of the *1wecific type., 'tf inputs pro-
iniltNIk ;nd reliability inputs to system effective- vided to the PTrDP are:
ime., mtodels: aind 13 overall ;%stem effective- 1) I1;gk f';.A* A,,"~ The -Prograni
nes~s models, including availability, repair- Summary" section of the PTDP should include
Abltsriebility. and mission reliability high technical risk areas idlentified by engineer-
0011id~~etat ions. At this Imint. this functional ing. These atreas 4hould be related to the sched-
framework will be gross. Therefore. system ules and test portions of the PTDP: i.e., ex-
effectiveness pat-anieters can normally be devel- tensive testing which is time consuming might
oped only to define overall reliability, avail- be required for a hich risk technical area.
ability. etc.. reqn'rements. ks lower level (2) Fitnij'tonad D ;,? g r a mz. A unctional
functions and related hardware and personnel diaerarns ahotild be included as part of the
requirements are developed, the reliability, **Acquisition** wection of the PTDP to outline
maintairnability, a' ailabilit y. etc.. parameters requirements in functional terms, as well as en-
-hiall be further aletined and utilized as a basis gineering descriptions of the functions in terms
for specific systrm effectiveness requirements of design requirements. This information
and prediction development, serves to scope the desig~n effort required.

Bloc S.ProideInpts o Peliinay Tchncal(3) Equipmene't Confguriatiot&. Informa-
Devlopmen. Plaid npts W oW reI. iayTehi tion conoerning the cýonfiguration of equip-

ment is used for production and logistic plan-
s.This block represents the culmination of ning and serves as the basis for the information

the action directed toward the preparation of contained in the "A~cquisition" aind -Logistics-
engineering information that forms an essential sections of the PTDP: e.gr.. what are the tooling
part of the PTDP (reference AFR 375-5). requirements and how is the program to be
Specific inputs include (1) functional diagrams logistically supported?
depicting the functions 'd~ich must be per- (4) *lctivation and Teat Concepts. These
formned to meet thle requirements specified by the concepts tire used as~. a basis for fuirt her expan-
SOR/OSR,'ADO: (2) engineering descrip- sion into -ection 4 of the Immtitil System Per-
tions of the functions: (3) gross sJutions to fo-mannee Design Requirements General Speci-
-ystem requirements in termims of the design re- fication (referenice exhibit I of AFSCM.% 375-4).
quirements which must be -?~t to satisfy defined (5) AMiAsioin Profile. Where appropriate
functions: (4) predicted equipment configura- for the type of system to be developed, a mis-
tions based on conceptual pha-e studies: ni-A siomi profile shall be prepared from the flight
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mission functions and related functional re- ternateflows. Alternative functional diagrams
quirements depicted on the functional diagrams, will be maintained until decisions regarding the
RASs, trade study reports, and time-line sheets. best design solution can be made.

c. For electronic systems, the engineering d. The functions selected and the functional
inputs to the PTDP shall establish the concept diagrams prepared are to be direct responses to
and the intersystem integration requirements system requirements rather than to preconceived
necessary to insure an early integrated and com- equipment solutions.
patible hardware computer program capability. Block 7. Determine Additional Design Require-

d. It is essential that engineering results monts for Operations, Maintenance, Test, end
are constantly reflected in the PTDP as the Activstion.
program proceeds downstream. a. The expanded functions will be studied
3.0 DEFINITION PHASE REQUIREMENTS to translate them into design requirements. in-

3.1 Phase IA: cluding performance requirements. The de-
Block 6. Expand Operations, Maintenance, Test, sign requirements should be to a sufficient
and Activation Functions. level of technical detail to provide preliminary

recommendations for the method of accom-
a.de n initial onp during phase Lw of the plishing the function. This analysis of func-

definition phase will be to expand the opera- tions will be documented on the RASs and time
tions, maintenance, test, and activation aunc- line sheets.
tions previously prepared. The sPa will ac- b. Blocks 6. T. and 6 are enveloped with a
complish this action in preparation for the slight stepping of the blocks. The stepping is
issuance of the RFP. to graphically portray that the three activities

b. The requirement is to expand top and first- are initiated sequentially, and the envelope is
level functional diagrams previously prepared to indicate that the nccomplishmrent of these
to reflect changes resulting from the approved activitie t evolves concurrently.

PTDP and information acquired while await- c. The design requirrments will be quantified

ing approval of the program requirements base- or well qualified terms expressing the q1) punt

line. The level of definition attainable at this ore o fte tions (2) the p m ro

time will vary; however, it is anticipated that psin (e.g., input and output performance values

asha minimum, second-level functionaldiagrams and allowable tolerances): (3) requirements
should be prepared. Examples of second.level which constrain design such as power. physical,
functional diagrams appear in paragraphs 3.0 interface, environment: and (4) requirements
and 5.0 of attachment 2. for effectiveness, reliability, human perform-

c. Functional diagrams will serve to struc- ance, safety, operability, maintainability, trans-
ture the System Performance/Design Require- portability, and survivability/vulnerability.
ments General Specification (hereafter referred d. In some canse it will be necessary for the
to as System Specification). Since the Systen SPO and the AFSC division civil engineering
Specification includes the requirements for ub- activity to conduct preliminary site surveys to
systems such as propulsion, guidance, and corn- eovaluat existing facilities, including transpor.
munications and overall activation and test tation facilities, or the need for new facilities.
requirements, it will be necessary to prepare The rmults of thes site studies will aid initial
functional diagrams to the level necessary for determination of facility design requirements.
establishing the parameters of these subsystems. e. Tine gross system effectiveness paraieters
As preliminary design information becomes efine irock 4yste ef ine d ara d-
available, appropriate changes will be made to defined in block 4 will be further defined as a .-
the functional diagrams. Specific considera- ditional design requirements are developed.
tion will be given to functional diagrams de- Theme design requirements provide the inputs
picting alternate functional solutions for high and the technical basis for preparing the initial
technical, cost, and time risk areas. Trade System Specification (reference block 10).
studies will be required to select between al- f. At this point in the process. only the de.
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seriptive entries, the "Design requirements" c. This action represents an early assessment
column, and the "Facility requirements" column of anticipated problems, focuses management
of the RAS will be specified. Concurrently, attention on high cost, technical risk, and time
time constraints, as appropriate, will be estab- constraining areas, and is directed toward pro-
lished, apportioned to functions, and specified dicting the consequences of significant alterna-
in the "Design requirements" cnlumn. Detail tire decisions. Since the resulting decisions be-
instructions for completing RAss are contained come irrevocable at an early point in the pro-
ir, .atachment 1. gram, it is essential that adequate management

Block#. dntify and Perform Trde-Off Studies. attention be directed to any suspect areas. Cer-

ack tamin critical trade study areas will become ap-
a. System/design engineering and cost effec- parent and will be identified for study. These

tiveness studies involving trade-otfs were re- trade studies are to be accomplished on a systew-
quired in blocks 3 and 4 to determine the selec- basis by means of approach and standardized
tion of alternative functions and to dete.-mine reporting to provide a means for systematically
the requirements for design imposed by the se- considering alternate decisions.
lected functions. These design requirements d. Trade studies are made at different levels:
%rem at the grows level providing recommended thus the detail reporting data required for dif-
methods for accomplishing the gros- and first- ferent trade studies will vary considerably.
level functions and converting these functions Trade studies shall be reported describing the
to requirements for design, such as purpose of the analysis performed and the conclusions
the function. parameters of design, design con- reached in selecting from alternative functions
straints, and the requirements for reliability, and design approaches. As design becomes in-
safety, human performance, maintainability, creasingly detailed, the trade study reports be-
otc. come more definitive. Each trade study report

b. With accomplishment of more system en- shall cover the following topics: (1) identifica-
gineering by expansion of the first-level fune- tion and listing of functional and technical
tional diagrams to a minimum of second-level design requirements for trade-off: (2) identifi-
functional diagrams and determination of the cation of possible design approaches and their
corresponding design requirements (blocks 6 design characteristics: (3) comparison matrix
and 7, respectively), additional trade studies of design approaches: and (4) selection of de-
are required concurrently with the development sign approach. Detail reporting requirements
of flows and design requirements to provide the arm specified in attachment 1.
technical rationale for selecting certain flows e. It may be that the selection still leaves two
and design requirements. Trade studies shall or three alternative design approaches. In this
be performed by the GSE/TDC or SEG/R&T cae, further deta'led evaluation is pursued un-
to support the above actions described in blocks til the trade study process supports the exist-
3, 4, 6, and T. Requirements for trade studies ence of a "best fit" design approach considering
for high-risk armas to be reported in the proposal all of the performance, technical feasibility,
and those to be performed by the contractors cost effectiveness, and delivery requirements.
during phase IB will be identified in the RFP. Parallel system engineering documentation
These requirements shall include weighting ac- shall be pursued for each alternativc until such
tors for the significant factors to be used in the time as a firm decision is reached. A brief
trade studies and key data; e.g., costs involving summary rationale for abandoning alternative
military operations and logistical support. As design approaches shall be included in the study
.iystem engineering progresses, requirements for report.
other trade studies may be identified by the con- f. The trade study report is used to generate
tractor and the SPO. The performance of any and justify changes to schematic block dia-
additional trade-study effort requiring a change grams, functional diagrams, and corresponding
in funding of the phase IB contract will be sub- design requirements contained in the System
ject to negotiation. Specification. As more engineering is done dur-
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ing the definition aind acquisition phiases. the pairticular- mnierial-: ti aierodynam ic hearing
trade study results will affect Part I Detail entcruntered: it;) ploysical rharicteristicsof the
Specificat ions. Trade studies of varying lerels material in vonya,'r with the propellants: and
of complexity and impact will be accomplished 17) available iii~sulations and bonding tech-
during each phase of the system cycle. For nioues.
example. trade studies range from conceptual
level such as mannned lbomrbinit srstem versus Block 9. Identify Subsystems and Maoar End
b~allistic missilemz. rliroiizh zelection of corn- Items, and Prepare Initial System Specification

nuicat onri nedia. such as radlio versus land line Tree.
v ersus earth current tr-insmission, through de- a. This activity r~epresents the culmination
Signi of printedl circuits Such as soldered Tersus of efforts dfirected towaird the definition and
plug-in units. to tradte studies concerning logis- .'~ii of mii~t iii~ad O~e initial identiticn-
tics, such as provifionine Two itews of MUE m.fm jor ,ndi ireiii-. vie leiermintation of
versus provisionine one item of MIGE. Aýnother rnin ir end' items and their fuinit- jonine relation-
example would be safety trade studies which :ir il!ePtii-ir vn-r fchrni

:nlieidetlti~vifla hazards: Safety pro'ie i it. vl ' ~nd~ellv~iso ce''i
areas due to equipment interfaces: safety re- ~ k(jirmshratrrtrrdt ssle
quirements for conducting inaintenan e, test. ni1atic dingramis) described in derail in attach-
and training durin~esystem operation. Forelec- mniei 1. At this p'oint ini the p)rogrram only
tronic systems. computer programs become an zenerail c-liematir diaeraniz -.-n be prepared.
important trade Ftudy considleration. For an A:. :udit ionil informationi i- .iwiuired. the sche-
example of a trade study report, reference inatic diagramns wvill become niore dlefinlitive.
attachment 2. The schematic d~iagrams will be used to estab-

g.Trade studies may involve n variety of l0:h and define the pmiarmeters of interface re-
engineering techniques including complete or qu .irements b~etween (Els and within each CEI.
partial simulation of operations, environment. The idenuitication of subsystems and major end
and maintenance loading. It. may also include items allows determination of major portions
an application of probability theory: informa- Oif t le sys~tem which can be assizrned to one con-
tion theory: human, mental, sensory, and phy- tractor or Grovernment agency for design and
:icncl cap'abilitiez: cervomerhanism thieorv: development (reference exhibit 1. AFSCNM
matherrjai'cnl mnodels: and statistical models. 3751-1).
These scientific too]! provide the backup ann- 1). The initial specifie-.tion tree. reflecting
lytical data sup)poriniz the trade study. The CEI installation in the system ireference figure
practicability of applying all these tools must -2. exhibit 1, AFSCMN 3,5-1) will be prepared
be considered. In considering the complexity to graphically portray the decisions regarding
of manyv trade studies, it is apparent that quick the determination of major CEIs and appor-
and reliable means of predicting the outcome tionment of engineering efforts. Theispecifica-
for one design approach versus another is para- tion tree represents n gross definition of the
mount. For example. the major factors in the relationship between CE1s: i.e.. the manner in
choice of structual material for a space vehicle which each CET is to be assembled into the
require a complex trade study. Utilizing' the next higher level CE!. At this time, the speci-
inost current scientific tools available is required fication tree 'is not expected to p~rovide a comn-
to provide quick- and reliable means of predic- plete identification of all CEIs constituting
tion in considerat ion of (1) economics of the thie hardware elementiof thie vstem. As system
complete vehicle: i2) strength-to-weight ratio design proceeds. the initial specification tree
of the material: f.3) experience of the plant will be updated to reflect dc~isions regarding
technicians and the design team with particu- the seletion or deletion of CEIs. The specifi-
lar materials: (4) manufacturingg processes cation tree dlisplays the magnitude o! the hard-
aivailable for prodiiction and fabrication of ware desijzi etfort in terms of prospective CEht.
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Block 10. Prepa.,. Initial Systesm Porformoncts/ a. -. I--Fittfion Ai,~r~(Ij I)reviousiy
Desigln Roquirismsnls Geineiral Spiscificatien. stated. the S ' srem -ýpecificntt on. Including the

;1. The SPO jprepare~z th MI.iitial System -zpecificattonIt tree Ad 114 ýytem en~rineerine docu-
Speciticat inn which is to 1* ineltidedl as part of mentar ion will be~ inviluded as5 part of the work
thie RFP. The G.SEYTDC or SEG, R&T shall statement.

Prepare the technical port ion.; of the initial 1). TrS t,, ?'i~se,' pecific trade
'-vstent Specification. 'rhiai s%-tenil ptivifiecl. t l(IlY reqVIIItPiiiet'i- wIll be Ilent ified. as well as

ion1ei-en~ ttal-~-QII i" 1 iirtiiiit fo : ie the apirhro:tieu toe ho, i:tkvyi lit -on'lucting these
t 4111lje!si lf4 :iie~l .lt Y-w'mtn e'i-litt li-tiettl for theih.Fhtril..rhe m'titd h

... i~iterit 'experietwe pre'vI..It-l :1 equtirerl CSE, TDC or -. i-:(; R&T 11h be included.

Atnd reflect!: the innior *'tn-ritwerinu' decisions zspeclific proeealitii- :iii' format requirements
whiel 1:1 e I.I , 11:[.14 Ii m*1-':I1 teIl k thle pet'tnnll. for trrade ;tudle.;- I ' I* he pecfifeil ;%s Stated in

.11111 1141ich h av ofth Y-ii-atal-i'iient 1. The %vork -tatements will spe-

1). The System Specificat iln -liall be lmtsed .tsf the trade *tmiiplie to he mai~de during the
M fl te s;vfztem enrineerine dlne'unmentation pre definition phase.

-eribee' I h erein): P..A. 1- and rinieliiw :.iieets. 7'-f~~ //J))'l~ This work

(Contenit reqjuliremens for ithe Sv-tem S~pecifica- -ratemient input ine'liiele the eare 'uory 1. cate-
tion are !;pecified in exhibit I.*.AFSCM% 37.1-1. gorv 11. acceptance. tezt veritlear ion,. and I&C
The follow ill- -;v-tetil e'n-vti.-trm nz docuinenta- requireinentF; "oilr mefd lin the S~yzein S pecifica-
toi z11 ha~ll iw -4prto thle S%-ieni S-peei fcat ion tMiol ;1nd the rpe-t prn,_1r:! m reqimirenien rs ernanat-
iH Funct iona I d iarrams . lepict i im thle func- i na therefromi. For examnple. --The fiizht test

fiounl parameter-, of the total system (reference program sliall con-,;it of 10 fligihts. and RlightX
arttachment 1). (2) ývheiwitie eliarams estab- shall demonstrate that the requiirements for

lizhing the dle'iuirm pprfernmimive parameters of -;tnze separation have Ieen miet." Require-
each subsystem ireference. attachment 1) . The nients for 'lemonn-ration of z-ehiabifirv, Main-

SPO hallidetifythesystm reuirment to tainabilitv. And othmer etfecriveness factors as
he sontrll ied t ify tn e systei requirements to~ allocated to the various elements of the system.

i reference exhib~it N-111. AFSCUM 3~75-1) dur- ~hh eicue.Ayrqiei~fr emon-
inir thle phase 113 contract period. A. tra itions and explosive hazard classification

e. (1ross categorv 1. cateoory Hi. acceptance. testing will also be delineated.Th
restverficait-ii. md &C rilm-enintswillbeI. .4rt;"at;&n P,'oqr',mi R.-pi;rptnents.Th
tes veileziioi. iich ~C e'~I~re~ens illbe overall requtirements for production. I&C, and

included in the S %stein Specminit ion to provide
=n estimate of the scope of the system test. pro- traiining shall be included. Thiese requirements

gram. The test requirements are intended to will be basedl tipoI the System Specification,
provide the means of verifying that system functional diagrams depicting the activation
performance and design requirements have been task. RASs. and time-line sheets. For example,

met. Results of the system test program con- the system engineering documentation relating
to tictivat ion defines the tasks for installing and

ducted to meet the requirements contained in checking out the equipment. This would not
the System Specificat ion wvill form the basis for include detailed I&C requirements that must
the acceptance of the terms and conditions of be based on the detailed confisruration informa-
design and development contracts. tion which will appear in Part 11 Detail Speci-
Block 11. Providis inputs to RFP. This step ficat ions but would include the gross require-
represents a cualmination of aill previous system mients necessary for Qcoping the I&C tasks.
engineering act ions: i.e.. thle work statement in- e. Incentive Re'comren,/ation.i. Incentive
cluded as part of thme RFP will contain the recommendations by the S P0 deputy director
oumulative results of engineering knowledge in of engineering will be based on the identifica-
terms of total system requiirements. The sig- tion of high-risk technical. cost, and time areas.
nificant engineering products to be included in Incentives bv definition are proportional to the
rue RFP are: risks involved. Where a high-risik area is in-
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volved. a proportionate iicentive shlall be es- nients within the contractor', ,,rganization for

tablished. Thus, the identification of high.risk additional preliminary design effort.
areas serves as the basis for the development of b. The system engineering documentation be-

incentive provisions, comes a major enzinering management tool in
assigning responsibilities to various engineer-

T he1. ing functions within the contractor's organiza.-
tion. Functional diagrams depict system re-

:1. The next ,roup if actions, blocks 12 quirementF in finetinnal termsi: rcelematic

tirouzhi 1:% depicts a tyi,,.a/iSequence of act lolls diagramis depict dezi-irn cihatu.cteristics between
by contractors in responding to an RFP. These and within each .-uby'stern: RASs relate the
:w'tiois are presenited to illustrate tile ý,'ltrnr- functions to be performed by thie system to the
tors' design iteration rather than to prescribe design requirement which must be satisfied to
ri-ii itr.,ql'edt- whiclh iiuut lie followed by the meet these functions: an( trade -tudy reports
",.,itractol'.. It i. intenlded to provide a better describe tile comparative analysis and selection
tilderstanldinlg of the requlirements to be con- between alternative design approaches. As
i 1nied within the fFP. and the t'.',,e :11d level of fi l tie ,',,ie ie'.atiolh ,:. -ie- , en,.ileeri::
re.l)onse expected M in tie phase IB prop.osals. requirements to be satisfied and thereby pro-

b. While the delivery of the RFP officially vides engineering management with the tools
signals the start of the contractor proposal necessary for a.si .ung specific responsibilities
efforts. considerable effort will have been e3- to each engineerina function and for assuring
pended by contractors prior to this time: i.e.. that complete system coverage is :%ttained. Re-
conceptual phase studies, advanced develop- suits of engineering efforts during the proposal
ment efforts, and independent research and de- period should be subsequently reflected in the
velopment efforts. Therefore, the program will System Specification and the system engineer-
not be :tarting from a zero point, but will ing documentation submitted as a part of the
usually have the benefit of considerable back- contractor's proposal. thereby providing a com.
ground information prior to the issuance of the mon baa for SPO evaluation of contractors'
R F P .

t hn ib as p r o p os a ls .

c. During the proposal preparation period, technical proposals.

the GSE/TDC or SEG"R&T shall prepare the Black 14. Verify and Expand Fvnctional Di.-
technical portion of the criteria to be used in gram5- and Design Requirements.

evaluating the contractor response to the RFP. a. Following the review of tie RFP data.

Block 13. Review System Specification and Sys- particularly the work statement. .nd the Sys-
erm Engineering Documentation. tern Specification included therein, the contrac-

a. The System Specification and related sys- tor should conduct a critical review of the top,

tern engineering documentation defned herein first-level, second-level, etc., functional dit-

is the point of departure for contractor engi- grams contained in the RFP. The contractor

neering actions during the proposal effort. An should verify the accuracy and adequacy of the

initial step by the contractor should be to review operations, maintenance, test. and activation

the System Specification to structure his engi- functions appearing in the functional diagrams.

neering efforts in response to the RFP. Initial If necesary, the functions and their flows

actions include (1) an evaluation of the re- should be modified to reflect the =ontractor's

quirements contained in the System Specifica- technical experience and planned approach to

tion through the use of the background knowl- meeting the system requirements. The flows

edge, experience, and capabilities possessed by should be expanded to lower levels as necessary

the contractor; (2) the establishment of a pro- to adequately portray his approach to system

posed design approach to the requirements con. design. Where alternative modes of operation

tained in the System Specification; and (3) the are applicable, these modes should be repre-

assignment of responsibilities to engineering ele- sented by alternative flows. The verified and
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expanded functional diagrams should be made tion, and maintenance functions, the contractor
part of the contractor's technical proposal, should extract portions of one or more RASs

b. Concurrently with the review of the func- and reassemble the design requirements into
tional diagrams, the contractor should critically CEIs by means of schematic diagrams. The
review the design requirements contained on contractor should utilize the information pro-
the RAS. The contractor should verify the vided by schematic diagrams in the System
accuracy and adequacy of the requirements for Specification to accomplish the transition from a
operation, maintenance, test, and activation functional orientation to an equipment orienta-
functions. Where necesary, the requirements tion. The schematic diagrams provided in the
should be modified or expanded to reflect the System Specification should be verified and ex-
contractor's technical experience and approach. panded as appropriate. The primary objective
The verified and expanded design requirements of preparing schematic diagrams is to graphi-
should be used to evaluate whether the func- cally portray interfaces of components and to
tions identified and their implied hardware solu- pro-ide a tool for integrating design require-
tions will meet the conditions specified in the ments into specific equipment and facility de-
System Specification. Aign recommendae ions.

c. Time-line analyses should be performed on b. A significant action during the prepara-
time-critical functions to determine automatic tion of the contractor's proposal should be to
or manual requirements. Functions should be identify preliminary design •equirements for
considered time-critical when the estimated time the major CEIs contained in the specification
required to perform the functions has an ad- tree described in block 9. These CEIs will have
verse effect on reaction time, downtime, and/or been identified by the SPO in the initial System
availability requirements. Time-line analysis Specification. The design requirements should )
should be used to derive time constraints appli- be entered on a design sheet as described in at-
cable to design requirements identified in the tachment 1. It is not expected that complete
RAS and should provide the basis for evaluat- design requirements for these major C(Is can
ing time-sensitive elements defined by the oper- be provided in the proposal: however, they
ationsl concept and plans in the RFP. The should be detailed enough to allow proper evtalu-
time-line data should depict the concurrency, iation of the intended design approach for the
overlap, and sequential relationships of the CEI. Requirements which may be satisfied by
functions involved in the analysis and evalus- items of unmodified equipment in DOD inven-
tioneffort. Time-line sheets should be prepared tory (including facilities) or commercially
in accordance with attachment I. The facility available items should be identified. The con-
requirements contained in the RAS should be tractor should consider (1) equipment defined
reviewed and expanded to reflect the contrac- by current Government specifications or modi-
tor's requirement for facility support, paying fications of such equipment: (2) off-the-shelf
particular attention to the development of those commercial equipment currently in DOD inven-
requirements that are of a direct technical sup- tory; and (3) other off-the-shelf commercial
port nature. Where possible, specific facility equipment or modifications of such equipment.
performance or design parameters should be Furthermore, there may have been DOD equip-
listed aptinst the system functions on the RAS. ment specified in the SOR/OSR/ADO or

d. The verified and expanded design require- PTDP such As a, 7040 computer or a Titan II

ments on the RAS and time-line sheets should booster.

be made part of the contractor's technical pro- c. In the process of review and expansion of

poa.l facility requirements on the RAS, certain facil-
ity end items may be tentatively defined, par-

block I1. Identify Requirements for End Items, ticularly in the case of command and control
Pacilities, and Personnel. centers, radar tracking stations, etc. It is necee-

a. Utilizing the design requirements con- sary to recognize as early as possible that cer-
tained on the RASs for operations, test, activa- tain facility equipments may impose critical re-
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rluirernents on other faicilit ies. For example. t lostphase. [hecout zactur zhIuldl document, inl
lau'nch spr.'.% or deluge facility sýubsystem re- accordance with artachnmesit 1. the trade studies
f'1wvesilenri may impose crit ical requirements on required to be reported inl his technical proposal.
"-arer Pnd Power subsvs-pms. In file case of Bloc~c 17. V*.rify and Ex pand System Spocifica-
cant ractor identhtcauioi of a major operational in
CEI-. siich as a commercial computer. it may be
jwissiblp to (lehne detasileud facility- interface re- ;I. The Syt-temn ?pevi livtVloll contained in the
.111i renielni S 'tic h ;I!, piower. ein v roninent. maid RF P prte~emits inl -tiii an H lc I format the systemn
flcoor spa1ce. WhlPire i.-,, level tot detal Vu In. .le.5I~jI1akpprodwL. in k e ens plo * edIn inmeeting sys-
vated by the CLI djinition. lie facility require- tesin refqifiremieisr-. III %en fyin~ :nd expanding
inensils, be rercaidet ons a facd it v interface the syrteill N)VIcva iloll ns. the cont ract or wvill be
she-et ;I otirmIiied iii :rta--lsniewt 1. * me on rePqulire to l)Iefett engitieering dlecisions which
Ilhe:e t;L-icillie. CPA; .le-iiiis--11 lesn. mnd "MiJ55 ;IV ll 'isi'lei-taisdisia of the m-equirerien-,

da~ta prl)vidli(I Il tHie lIWP. then contracror shall All ti'erlil enu~iveesns, .:l:itltV. id managesl-

p~repare facility perspect ive, and sclieaiat ic dia- menlt tcuimieli.
4irams. For eXLP~t-1*Dr vi act.&v: r- i'i~rmitkic sia- Jr Ci? :e Sý cten ýý::ec,:.-^wmon. ttie contractor
.-rasns and facility perspev-tives. reference at- should (~reflect decisions regarding various
(;lchrnent:.,. i rade studies performed; :.) eipand the speci-

'I. ULi iiziisg 1 I ) pisersNsui.l aadi-isi 1 tugIII' col ficat ion tree to reflect lower level CEIs, showing
:-trauints colsrained ill lie S.%:rein Spcfiaio. te asnbvrltoship I nvolved in the pro-

i s¶'.stemi (Je~ign retluis-emli~eis. and 13) pre- duct ion and l&( process: -3) present an
litrinary method .s o$ aitcomrplishing gross func- approach tot he test program, including duinon-
tionis (block 4). the, i-outracto;- shosuIld identift strntion of effectivenescs factors. such a eia-
file consequent lpersonnilel hut ie!- on -.- gross level. bility/maintainability and any required safety
A~entify personnel poslit ons. and provicie an demniistration. as reflected b- the reqluirements
estimate of the ntsnibe- (if persoonnel who AviL; Le contained in section 4 of t he System Specifica-
required to operate. manintaini. and -ontrol the tion. (4) present ant undermanding o-f the inter-
systnem.- face requirements of the system (i.e., the

relationships bet ,veeri and within subsystems) :
Block 16. Perform Selected Trade-ONf Studies 15) 4how his itnders-tandiing of the dep'endence
and Identify D.Ainition Trad*-Off Requirements. the systemn hia on inputs froir and outputs to

3. B~locks 14 thruich~ it; ;irp :v..onpl ishlec oil other svens : 16) depict thle relationships be-
:I concurrent basis: that Is. trade ý-tidips are re- t ween fal~ilitieS. equipment. procedural data,
'iitred to provide ilie teilin ivas b a.,is for the ac- Mnd personnel elements of the svsrein (i.e., which
tions :escribedl by blocks 14 anid 15. For ex- fuintions have been allocated to each of the
aimple. determininng time estimates for time- above elements and what is the impsac on AF
critical functions will ofteni tequire comparing inatpewer, equipment costs, schedules, facility
onle potential solution with aaiotwr by meauns of construction, etc.) ; (7,) present the items of
:I trade btudy. It is iiot itiientled thant all the inv-entory- or commercial equipment he planas to
trade studies spet-slied inl the lZFP be actun-Ji use as part of the system: (8) confirm the qt~an-
inatie during1, the p~rop)osal preparationt period. titutive requirenietits initially bpecified by the
Trade studies requiring exte~iiqi-e effort will be SPO: an d (0) present his approach to the oper-
nsssde durinlhg t lie fdehsi It ion phsnasc. atnon sand maintenance of the system.

1). The vowsravlors- 'tilnd review ithe Tntde c. It is the intent of the System Specification
Stud(y Reports prov idedl with ulke RFP and the provided in the RFP to establish a frame of
trat~e study r'-quirements identified for accorn- reference for further engineering effort rather
plisbinent in phase 1B and verify their accuracy, than anl absolute set of requirements. The spe-
need, and criticality. The cowmtacor should cific intent is to allow for maximum flexibility
identify, as part of his proposil, any sidditional of design approaches to satisfy total system
critical tradte studies r-equired~ duinig the defini- requirements. It is at thIs poiat that creative
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effort is required and has the largeet payoff. wvill define the design requirements baseline
The System Specification provides a ftandard which scope the total engineering effort for the
base Within which competition can freely oper. acquisition phase. It is therefore essential that
;ite to ultimately produce rthe best system at the muaximutm engineering effort be expended dur-
lowest possible cost in the shortest time period. ing phase IB to define all the elements of the
fin rerifying and expanding the Systemn Speci- system in as complete detail as possible. To
fivation. each contractor has snaximinm flexi- atcconiplish the latter. %in orderly ' sequence of
liility to display his full eapahihities within the -teps hans been esttbhilicule io a-cure that. a sys-
hi;irametem~ of -Vilteill reqmmii'emeimcti. tematic approach 14; followedi. The followling

it. In the 1"ase of an ;tIN-Ewiale *ooitractor !-teps provide the ineans for documenting the
-trucitire. each asociate wvill ief-pond to the engineering dethjition ofl ) eachi elementa of the
appropriate F-iibsvstenis for which hie is respon- ..ystern.
-ible as w'ell .;, rhe rv'meiil rt1miremmiewut Block 20. Identify Applicable Requirements and
--ontaniiei in other -evi ions of tlie System Speci- Update Source Documentation. The contractor
ficatioti. It will be the task of the Source Se- Ahiall identify the reqifirementsa:nd correspond-
leý'rioai Board to evaluate the proposals in term! in sourt*e (loci-litletat ioll ;uppiiea;Ae to the b%-
o~f the best possible combination of contractors tenudrosirai.Ifom insure
with full conisidlerationh of interface approaches include the sour-ce (locuinientation list provided
w-ituned by each asocimae voitractor. 1w the SPO (reference block --,. the negotiated
Block 18. Provide In puts to Contractors' Pro- work statement and ,Svrteni Sper IRent ion. and
poaels. 'hie contmactorm etkgineeriii)g apprioachi other background infim'muar ion applicable to the
to the requirements, contained in the RFP system. The p~rotuct of this effort shall be a
-houl~i be reflected by' specific inputs to the pro- single source tlociinienttatiiin li-t to be used as
liosals. In at'"-itioii to tliete enjiineering inputs. sour'ce reference for the 4%.4te m program. Xs
technical input.- should lIe mitde to thle pi-ograni thle dlocumleintation conraiieiel in the list is up-
niminagement plans such its the Test Plan, the dated, the list shall be updated to reflect the
Logistical Support Plan. and the Activatioin "urrent issue dantes of the referenced documen-
Plan. The 6vstem enff.itieering documentation tatton. 'rthe intent iz to proicle a method for
dleveloped dimriiig, thle proposal preparation identifying in at :-ingle pl)ace ani authoritative
period' d-ould bie an itite±gm:l part- of the pro. reference list of doctuanpnatiot'n that represents
posal. thce le iprofvý-l ýiib-itinitteil in ire- ;aVailable knowledge of ii I- program.
ý-ponse to the RFP will lie ttL-_e-ueintly used as lc 1 evlpDti ,oln uc
the basis for contract neeo'tiatwons. it is essential tions.
that well-defined engineering requiremnents be
established by means of the prpsl a.. The contractor shall develop detailed

47 4opctations functional (hiagrams which depict
3.2 Phase 111; graphically and sequentially the detailed func-

Block It. Engineering inputs to Phase IS Con- t ions which must be satisfied to meet stated sys-
tract. Contract award for definition signals the tern requirements. These functional diagrams
,tart of a significiint engineering effort to define ( reference at tachment 1) are indentures to the
thle total requirements of the system. The con- functional diagrams that were presented in the
tract will be awarded againrt the System Spe- p~hase IA RFP, expanded by the contractor's
cilication i4.ntified as part -, the program proposal. and inclumded in the muegotiated System
requitrements baseline. While preceding blocks Specificat ion for phase 113.

havedesribe insonf deail'th preimiary b. The contractor is not limitked to the numn-
haengdescribgedfinitsoni defotaih premrliminary ber of functional diagrams required to inden-

engieerng tefiitit~ efor prmariy co t tiure each major f mnct ion. To describe the basic
plhished by the SPO, it is da.ring phase 11B of operations requirements of the -system in func-
the program that ene~neering definition in tiomnia terms, it is anticipated that third- or poe-
depth is performed by the contractor. The siblv Noirthi-level fimrtiomnli diaL-rams will be
engineering produtcts ot' the dlehunition effort m'equired. lit acttual practive. the level of inden-
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tare of functional diagrams ;an be based only ties, personnel. and proced ral data required to
on sound engineering judgment and the pecu- meet system objectives. SuuL<quent indentures
liarities of the system under consideration. cannot be satisfactory if the frame-of-reference

c. From a logical point of view. it is necessary is in error. The significance of the initial de-
to define operations functions prior to defining tailed functional diagrams cannot be overem-
maintenance, test, and activation functions. phasized. They establish the uitimate goals
However, it is also true that the development which must be met by the total engineering
mnd selection of operations functions can be process.influenced by previously acquired experience Block 22. Develop Design R~quevemints for
concerning m aintenance, test. and activation O ro ns Functio n s.
implications. Operations functions which can-
not be logically supported from a maintenance. a. This action in an extension of the work
test, or activation point of view are not to be prescribed in bloks 4. 7. mnd 14 and changes
selected. While the identification of detailed made during the contract negotiation. Up until
maintenance, test. and activation functions is this time. the operations. maintenance, test, and
based upun operations f'tncticnis solutions, activation .'trct;c(xii v been looked at ,',n-
there are other constraints and considerations currently. The operations functions are now
which limit the selection of these solutions. studied in detail. This is not to convey that the
Subsequent efforts to define the maintenance, impact of maintenance. test. and activation
test. and activation functions will affect the functions is not ,'onsidered. but to emphasize
.elected operations functionts and will validate (hat. before detail definilioii for maintenance.
or result in changes :u previously selected oper- test, and activation can be vigorously pursued,
ations functions. The prime emphasis in devel- engineering must have defined what is to be pro-
oping operations fumwri'nal diagrams should be duced and what is to be maintained, tested.
to determine the mininmum essential functions installed, and checked out.
necessary to meet operations requirements. b. Inherent in describing any process is the

d. Alternative functional paths for meeting necessity for specifying required actions in
system operations requirements shall be con- series. This does not imply that the system en-
sidered. Though trade studies were identified gineering process simply follows from left to
and made earlier, the major portion of svsteni right from block to block without considerable
trade studies will be conducted during this phase 'oncurrency and feedback of results to change
of the program. It is essential, therefore, to original ideas. These feedbacks are represented
select only those alternatives which offer sig- by the dotted line from the first group of blocks
nificant payoffs in terms of t i me, cost. and per- on theoperations design line to the firutgroupof
formance, and to investigate these alternatives blocks on the maintenance design line.
in depth. Engineering decisions shall be made c. The operations functions shall be trans-
on the basis of the best approach to the system lated into design requirements and documented
rather than upon any feasible approach. The on the RAS. In developing the functional di-
functional frame of reference specified and de- agram portraying the operations functions, the
picted by the basic functional diagrams (top-, contractor must determine design requirements
first-, and second.level) should be stabilized by to assess the validity of the function chosen and
this time. to provide the basis for future equipment w-

e. Since future definition effort will be di- lection configuration. In tzwnslation of the
rected toward deriving solutions to operations operations functions into design requirements,
functions, major engineering effort shall be ex- major emphasis shall be placed on quantification
pended in preparing functional diagrams to in- of information in performance terms.
sure completeness and accuracy. Functional d. The RAS shall contain the applicable
diagrams represent the apex of the definition functional diagram number, the name and num-
pyramid and establish the total frame-of-refer- ber of the function, the design requirements,
once for the definition of tie equipment, facili- the facility requirements. and CEI identifica-
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tion. The "Design requirements" column shall in attachment 1. An example of a time-line
contain (1) substantiation of the function; (2) sheet of time-critical operations functions is
parameters of design (i.e., input-output per- shown in paragraph 9.0) attachment 2. The
formance values and allowable tolerances) : (3) time lines shall display the length of time re-
quantitative requirements which constrain de- quired to accomplish a function plus the appro-
sign such as power. physical, interface, environ- priate function start time considering optimum
ment, human performance capabilities and limi- use of equipment and personnel. Travel time
rations, and time: and 14' requirements for ie- and equipment warmup time aire to be included
liability, survivability/vulnerability. ,-afety. in the time calculations. The time lines de-
maintainability, and transportability. For an) ternined in block 14 were estimated allowable
example of a RAS completed to this point in times. whereas the times calculated or predicted
the process. reference parac-raph A.A. attach- at this point are estimated required times based
ment 2. upon the desiL'n requirements developed. The

e. The "'Facilitv requirements" colunm shall rime-line data shalt be used to evaluate the op-
identify and justify facility functions such as erational concept and plans in terms of system
(1) environmental requirements (e.g.. tempera- reaction time.
turs and humidity ranges, illumination, and Block 23. System Requirements Review.
noise levels) : (2) power. air conditioning, ven-
tilationa. This action consis of the initial SPO

iaions: e) aitilng lpct.ndrl/mrohinectirai re- review and evaluation of the contractor's effort

quirements imposed by the function and desi•,n to define the system requirements in terms of
requirements (strulctural requirements shall be operations functional diagrams, RASs, andin terms of material and minimum dimensions) : time-line sheets. Backup trade studies shouldind (4) facility a iuipment identified earlier, be available to support the contractor's teh-The facility requirements. the design require- nical decisions presented for review. Since thisThentacility requir ementS. fuione desiagn rm documentation establishes the frame of refer-
inents, and the top level functional diagram ence for the remaining system de tmnition effort,provide the data for facility system engineer- the SPO will verify that the frame of reference
ing (FSE) to identify critical requirements and the i nterf aces th e cont r actors
to complete facility ftnctional diagrams. RASs. is valid and that interfaces between contractors
schematic diagrams. facility perspectives, and cmple been appropritely allocated. In order to
design sheets as appropriate for the TSRP. accomplish this validation, it is necessary to a-
FSE contractors shall identify those operations, sure that all participating contractors have pro-
maintenance, test. and activation functions with tided their functional diagrams to the appropri-
facility implications and prepare facility func- ate integrating or prime contractor prior to the
tional diagrams. The facility design require- initial system requirements review. All con-
ments resulting from the facility functional dia- tractors shall particisate in the initial sritem
grams shall be documented on RAS. In this requirements review.
cane e "Facility requirements" column of the b. The function of the "in process review
RA,., shall be used to identify additional facil- will he to eial luate the progress iand direction ofity requirements imposed by facility design ihie initial phase lB effort rather than to con-
requirements. duct an on-the-spot technical integration of the,,vstem. This review serves to inform the SPO

f. Time-line analyses shall be performed on
the time-critical operational functions which that the contractors are performing within the...cope~ tf the definition con•trac't and are conduct-
may or may not involve human performance. mgtr an effort appropriate to the tasks delineated
The design requirements shall be used to de- hy their work statements. This action esrab-
termine if the times imposed by the functions lishes a doctumented point of departure for fu-
on the RAS, whern cumulated, will meet the ture effort-. While the degree of formalization
critical time requirements specified in the Sys- and the depth of this review is dependent upon
tern Specification. Time-line sheets shall be the nature of the program. the review will be
used to record the time-line analyses as specified the bhisis for any technical or mantagement re-
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alinernent considered nece-sarv by the SPO to ments: and transportation requirements. Spe-
meet the definition phase objectives. Asa mini- cial emphasis shall be directed to as ing the
mum, it isexpected that the functional diagrams impact on the total system made by the selection
to tie third level would be reviewed at this time. of alternate ('Els. facilities, personnel, and

c. This system requirements review will serve training. For example, the effect a spacecraft
3s the vehicle for additional direction: e.g.. any configuration has upon thrust requirements,
"changes in requirements would be reviewed for p)ayoadfl. size and weight of personnel, and OGE.
impact oni e-;tahi.ished fhietion.s and ilie corre- .kto example of trade study factors influencing
-ipending desuiit approi'i-ha. It is to etitablish an ,levelopment. ,,osts. and facility requirements in
#,rderly provedure for tlie exchang~e of technical the selection of a proiulsion design are (1)
reformat ion using standardized documeatation. damaging noise and vibration levels; (2) engine
between the contwtors and the SPO at a speci- n'.adioactivity or potential for spreading radio-
fled and schlilualed tie. ThiN. actIuai must a1- active material after catastrophic malfunction;
..oire diat engineeringir decisions ave recorded, (.3) propelhat toxicity characteristics; and (4)
that actions are assilgned to participating agen- high residual radioactivity after operation.
,-ies. and that technical directaEun is understood .. Trade ztu ies -,all be do.umeted in ac-
bY all concerned activities. cordance with attachment 1. and reported as

Sdirected bv the SPO. The decisions made from
Block 24. Ple rorm of ode.€q Stuthes Opers- tits results of the trade studies shlia be reflected

l,,, 11) desig.n sheets, inventory equipment re-

:1. Blocks 24. 25. at;. :.1iT1(1 a7re performed con- ,luirements and ''El i leiaification specifica-
currently. The contractor shall accomplish (1) teons, schematic diagrams for operations CEIs;
the trade studies specitically directed in t6e defi- 1 2) design sheets. inventory equipment require-
nlit ionl plhse cont ract and i: ) those necemsair to nients specifications. facility perspective, ache-
provide techn•ical substantiation of requirements nuatic diagrnas, and facilityv iaterface shets for
for CEIs, facilities. pet-sonnel. and training re- facilities: and (:3) RASs ,tud time-line sheets
quired for operations functions. Where poesi- for operations personnel and training. Trade
ble, efforts to perform the directed trade studies study results shall be examined to determine
shall be correlated with the trade study actions feedback chaanges to opet•itions functions, design
required in support of blocks 25. .2 and 27. requirements for the openrtion~s functions
Trade study efforts shall balance the relation- i blocks "-, and -_"2). and to tlie ."ystem Specifi.
ship between categories I and II test require- ;it ion.
ments, operations design requirements, and acti-
vation requirements. The decisions made and Block ts. Develop Design .eqvimonts 1o,

documented to date are an input to the trade Operaions End Items.
studies to be performed. The trade studis shli a. Utilizing the design requirements on the
identify alternate CEIs, facilities, personnel, RAS, the contractor shall extract portions of
programs for training, and for electronic sys- one or more RASs, reassemble the design ne-
tnam the planned use of computer programs re- quirements into operations items by means of
quired to satisfy the operations functions and sciamatic diagrams, and develop corresponding
design requirements developed in blocks 21 grow category I test and gross activation re-
and 22. quirements. The design requirements on the

b. The trade btudies shatmll consider us a mini- RAS, and tite initial test requirements shall be
mum (1) availability of current equipment in integrated on t'e design sheet for each CEI and
the DOD inventory, existing facilities, facility critical components. Hereafter, CEI refers, to
equipment, personnel wit It necessary skills, and contract end items or critical components. The
existing training programs and training equip- operations items identified at this point are typi-
ment; (2) special tooling required; (8) develop- cally the highest level assemblies expected from
ment and production lead times required: (4) the factory. For mnr.umed or unmanned spec
state-of-the-art: (5) manufacturinig r-equire- systems. manned or unmanmed aircraft systems,
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and ballistic missile svstems. AVE and OGE CEI shall be documented on the design sheets.
Comprise the opera ions CEIs for which design Common hand tools, desks, furniture, etc., shall
requirements are ,levelhpeil. For electronic sys- not be identified by means of design 3heets. The
terns. OGE c "d.ag computers). and com- design sheet shall be identified by the CEI num-
puter programs, are the operations CEIs for her or for engineering critical components the
which design requirements are developed. See identification number assigned to the item (ref-
figure .1 in chapter :1 for an illustrntion of the erence paragraph 6.2.3. exhibit X, AFSCM
-.vstem element hpreakdown -f typical -. wteni 375--1). and shall appear the first time the sheet

rograms, 1-i prepared. The CEl numbers and nomencla-
h. The design -bieet -hall be ii-,ed as the basi," ture of the design sheet shall be entered on the

,le,,iut and rest requirements document. wrvina HAS under the "Equipment Identification" col-
as the "desimi to" fortina fhnction upon envi- umn adiacent to the corresponding design
neerimt•llz ;n4 liroidlim It i1ia: Ic.ItPLerorv I test re- requirenments which the item of equipment satis-
,luireiments. The ,lesip'n -ilets prepared (luffrin fies. For items not to be .dentified on a design
phase IB become s.etions 3 and 4 of the Part I sheet the nomenclature .and index number (ref-
r'etail Specifications whidch are required prow- erence attachment 1) shall he entered. The
MIts of phase IB. It is mandatory that require- design sheet shaU be reserved for contractor fur-

ments be stated in engtineering terms. Specific nished equipment. Detail requirements for
numerical input-output performance values aiid preparation of the design sheet are specified in
allowable toler.tines shall le used rather than attaclunent 1.
-eneral -ratement!. For example. -tatemewt- e. Design requirements to be satisfied by
such as "the CEI shall be designed to he mAin- DOD standard items of equipment and facilities
tamable" is not acceptable. Rather. the re- shall be directly translated from schematic dia-
,luirements im),i-eI by V,.maiInabinnilitv ihatll Ie arams and RASs into the requirement sections
'rated in qutantietl or Iwt-estimnate quitntified of the appendixes of the Inventory Equipment
or well-qualified terms whicih define slwcitic (le- Requirement Specifications (reference exhibit
sign features (see ML-4 -M-26512C). V, AFSCM 375-1). The contractor shall use

,-. The basic intent of the desivn sheet. is to the AF technical information file (M•%IL Hand-
provide a single f,.'il point for ro,isiderat ion of hook 300) and any other means available to in-
all design and viateories I and II test require- sure maximum considerations of (1) equipment
mnents for a ('El. I ,sign and rest requirements defined by current Government specifications or
-hall reflect input. from va r'ios disciplines such modifications of such equipment: (2) off-the-
AS lesipil enigiiuerilui, facility enizineering. shelf equipment currently in DOD inventory:
-afety eiigineeriig. Im0at, engineering, amin- and (3) other off-the-shelf equipment or modi-
tainability, survivability/vulnerability, relis- fications of such equipmernt. The inventory
bility, transportability, value engineering, and equipment requirements shall be quantitative
test and shiall be hased on design and test re- and include the functional characteristics of the
quirements in the System Specificatiion. RAS. item in the system, subsystem, installed environ-
trade study. and nyU other system requirements ment, and complete item identification (i.e.,
documentation (reference block 20). Entries Federal stock number, part number, nomencla.
will vary considerably depending upon tlhe com- ture). The functional characteristics and de-
plexity of tlhe ('El. the preliminary design en. sign requirements are to be derived from the
gineering accomplished lhiring the definition systems specification, RAS, trade studies, and
phase. and sy-et.t ret(iirrenients. During pre. other system requirements. The Inventory
liminary dlesigit engineering and in the l)rocess Equipment Requirements Specification is used
of trade studies, design solutions to design re- directly in lieu of the design sheet whenever the
quirements develop. The design sohltions se- contractor intends to recommend existing un-
lected by the contractor niow become reconi- modified DOD inventory equipment to fulfill )
minded design approaches. the functional characteristics and design re-

d. The design and test requirements for each quirements. The design sheet is used for inven-
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tory equipment and commercial items which arm 'qurement for scileniatic diagrams are in attach-
to bie substantially modified. The Part 11 De- ment 1. An example of schematic diagrams is
rail Specification format for prime equipment presented in paragraph 8.0, attachment 2. De-
i reference exhibit 11, AFSCNM 375-1) is appli- tail requirements for logic diagrams ami pre-
cable for defining unmodified or slightly modi- sented in NIIL-STD-806.
fied commercial equipment. The nomenclature g. CEI test requirements developed at this
part number and/or Federal stock number of point shall be limited to the initial definition of
the inventory equipment item shall be entered on vategory I tests necemmr to dlemonstrate comn-
Thle RAS in the --Equipmeunt Identificution" col- lpliance with the performance and design re-
iinu and adjacent to the corresponding design quirements specified in section 3 of the design
requirement which the item of equipment sheet. Fort the purpose uf this manual, category
,atisfies. I tests are defined as including system. sub-

f. Schemeatic diagramis aire tizd to reassemble -vstem. and CEI enaineering evaluation tests:*
the design requirements on thme RASs into an preliminary qualification tests*: formal quslifi-
integrated set of design re~quirements cornpnis- cation tests: tests and demonstrations of effec-
ingaCEI. Inthedevelopimmenitund use of ache- tiveness factor--: amnd engineering critical imii-

inatic diagrams and the preceding functional ponents qualification tests necessary as part of
itiechanization drawings. trade studies may be the design and development program. Accept-
required. Schematic. (iagrrms shall depict the ance tests for CEIs. subsystems. and systems are
functional oper-ation of the recommended equip- not part of category I tests. Test requirement
mneat in a system installed conifiguration. Later entries in section 4 of thme design sheer shall refer
these schematic diagrams shall be revised to to the section 3 requirement to be demonstrated
include maintenance characteristics determined and shall indicate whether compliance wil be
from the RAS, developed in :mmaly7111129 mutminte- demonstrated by engineering evaluation tests,
nance functions. The schematic diagrams shall preliminary qualification test&. formal qualifies.-
show how the design requirements on the RAS t ion tests. tests and demonstat ions of elfective-
are to be satisfied by the propoeed CE! or sub- ness factors, engineering critical component
syvstem designs. They shall show the flow of sig. qualification tests, or combinationt thereof-
mials and sequencing requirements. toget~her with iReference AFR ,!0-14. AFSC.M 373-4, and
interface requirements with other subsystems exhibit 11 of AFSC51 37.5-1 for category I teat
atnd CEI9. ,Scheinnatic diagranib shiall identify objectives.) Where selected section 3 require-
the RAS and fuinctions heing satisfied. They ments compliance demonstration must be de-
%hiall illustrate end-to-end and. or closed-loop ferred to category 11 testing due to (1) the in-
functional relationships of the hardware to tegral system relationship of certain CEIs or
satisfy design requirements for the operational (-2) the need to make such tests in an operational
mode and shall latter be revised to include die enviroament, these categor 11 teat requirements
maintenance mode. The evolution of schematic shall be specifically identified on the design
diagrams starts with functional1 diagrams and sheet. AD category I and category II tet re-
leads to functional mechanization U.iagrams. quirements shall be identified in section 4,
which lead to f unctional schematic diagrams -Quality aeguirance,** in the System Specifica-
and detail schematic diagrams. The terminol- tion and Part I Detail Specifications.
ogy of theen diagrams is not standard. Func- h. Teat requirements developed shall be in
tional mechanization diagrams may be referred consonance with the test concepts and require-
to&a& logic diaigrams. However, there are other ments established by the program requirements
types of logic diagrams which are used subse- baseline. Test requirements for category I teogs
quently to schematic diagrams, as in the case of should not duplicate each other and should not
electronic circuitry used to prepare detail draw- duplicate the acceptan~ce. I&C, and category 11
ingp. Mechanization, schematic, and logic dia- -____

grams ai o required at different loevels, just as eNow.: Limited to tests meeting thecreiteifa In
--design" occurs att different levels. Detail re- vibibit 11. AFSCX 315-2.
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teat requirements. To minimize test duplica- Block 26. Develop Operations Requirements
tion, reliability tests and demonstrations shall for Facilities.
be performed as an integral part of other cate- a. Facility system engineering (FSE) shall
gory I test and category II tests to the greatest integrate facility design requirements into fa-
extent poeible. Effort shall be made to provide cility CEIs in the same manner as for other
test program continuity from a test -meare- operations CEIs (reference block 25). Facil-
ment-to-be-acoomplished" and a time.sequence ity CEIs may be represented by complete
bai For example, engineering evaluation and facilities such as ADC control renters, SAC
qualification tests may quantitatively verify launch control facilities, and TAC alert hang-
that a specific pull force will open a critical tam which also serve as facilities for mainte-
module drawer under all operations conditions nance, or by critical RPIE subsystems such as
expected to be experienced by the item: &cept- power generation and distribution and environ-
ance tests would more simply measure the force mental control systems. In some cases facility
required to open the module drawer at ambient CEIs may indenture to other CEIs. Facilities
conditions on the specific item being accepted that must be constructed for system operation
to determine whether manufacturing tolerances or in support of system operation shall be de-
are such that the pull force was within the fined in Facility CEI Specifications (reference
allowable maximum/minimum ranges specified exhibit III, AFSCM 375-1). Equipment so
in the contractual specification: category II identified s6all be defined on design sheets, and
tests would not measure the required force at the determination of RPIE/AGE designation
all, but may determine whether the required pull will be made by the Air Force in acrordance
force was within the capability of the personnel with AFR 400-41 prior to initiation of the ac-
simulating the operations situation. quisition p1 ase. Facilities or equipment avail-

i. CEI, subsystem. and sytem category I test- able in Government inventor" shall be defined
ing shall be done before acceptance of the initial in the Inventory Equipment Requirement Spe-
CEI, subsystem, and system. In some instances. cifisction (exhibit V, AFSCM 375-1).
acceptance testing may be conducted on a devia- b. The essential inputs to the facility CEI
tion basis. For example. when CEI qualifica- Specifications and equipment design sheets shall
tion testing has not been completed before come from (1) functional diagrams; (2) sche-
acceptance of the initial CEI. a contractual matic diagrams: (3) RASs: t4) facility inter-
deviation must be granted before initiation of face sheets: and (5) engineering analysis, eval.
the CEI acceptance tests. uation. studies, and site investigations.

j. Based on the test requirements for oper- c. The facility functions identified by other

ations CEIs, the test functional diagrams and contractors shall be analyzed by the FSE and

corresponding RASs, schematics, and test further developed into specific facility func-

equipment design sheets siall be further ex- tions depicted on functional diagrams. This

pended or initiated to define new test functions, analysis will normally result in the development

teat sequences, and requirements for special teat of lower indenture functional diagrams and

equipment, test facilities, and teat personnel, preparation of RAS by the FSE to further
A dequipmentte iition phase ses, d test personnel, define the facility requirements and concepts of
As the definition phas pre tesd and facit- design.
ration functions, and related equipment, facility d. Facility interface sheets prepared by other
personnel, and procedural data requirements contractors shall be analyzed by the FSE and
that are generally defined at this point shall be collated into design requirements for specific
expanded into test and activation requirements facility CEIs. When being prepared by con-
in the same manner as operations and mainte. tractors other than the FSE, the facility inter-
nance requirements. Test and activation re- face sheet is a work sh2et and a checklist to
quirements and solutions shall be subject to the assist the contractor in developing the facility
reviews and controls specified for operations support requirements for operations equipmentL
and maintenance. In this manner, each of the participating con-
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tractors states his requirements for facilities technical evahintion of the ,need for and extent
support of the operations CEI lie is defining, of facility change required. Design character-
The facility interface sheet is the means for istics shall not restate available information.
transmittal of requirements data to FSE. In bIt shall reference the identifying number,
the hands of FSE, the facility interface sheet location, and real property records describing
becomes a working tool for the FSE to collect tlhe existing facility.
and collate all interface requirements imposed g. Facility schematic (iiai.rams shall be pre-
on a particular type of facility subsystem. pI.red and tied in trade -tuidie' and in prepar-
For example. all facility interface sheets show- ing design sheets. The diagrams shall present
ina CEI requirements for electric power are the subsystem components in the same logical
collated, along with RAS requirements, to pro. and sequential manner depicted on the facility
vide input to the preparation of the power sub- functional diagrams. .Specific points of inter-
,ystem chlienatic block diagramn and design f:ae ,hall 1* indicated to depict the subsystem
-heet. The same facility interface sheets may in n total zvstem installed niode. More than
be sorted by specific locations or areas to derive one schematic diagram may he devoloped to
the structural and environmental requirements indiicate aitenate methois ui -:i;isfying fun.,-
for a particular building. tional requirements. When this is done, the

e. The FSE shall originate facility interface diagram shall be identified and classified in
sheets where the definition of a particular oper- reference to the asnigned subsystem.
ations facility CEI results in an interface with It. The requirements derived from all sources
another facility CEI: e.g., launch duct require- .,nd analyses are arranged by the FSE into a
ment for cooling water. They will be handled basic facility concept. Attention shall be given
and processed by the FSE just like any to grouping design requirements on schematic
other facility interface sh..±t. The extent diagrams and design sheets :o that the integrity
of entries on the facility interface sheet of TSRP, NSRP, and critical RPIE sub-
will depend on the extent of definition of systems is established and maintained while
facility CEIs and operations CEIs in block 25. recognizing the requirements and procurement
Paragraph 7.o. attachment 1. specifies the detail policies of the military construction program
requirements for completing the facility inter- (MCP). Test and activation considerations
face sheet. In conjunctiom with the preliminary must be developed in the test and activation
design of facilities using schenmatic diagrams, system engineering documentation for facility
it will be necessary to make site surveys to con- ('EIs. as well as requirements for particular
firm the preliminary site surveys made earlier facilitie imposed by system or other CE! test
to acquire civil engineering data not otherwise andiactiai i unctions.

available. The site surveys shall take into con-

sideration topography, aerology/meteorology, i. The integrated civil/structural/architec-

and geological and geographic areAs The tasc tural operations design requirements for facili-

of Assessing site capabilities with respect to r- ties shall be supported by facility perspectives

moteness. industrial, or support considerations depicting the area plan, site. elevation, and floor

shall be defined by the SPO for the FSE con- plan. An area plan should show location of the
(ducting the surveys. Incident to site snr- facility with respect to general area. A de-
veys, the investigation of mubsurfaces and the tailed ite plan should include aseem require-
analysis of water supplies shall be conducted ments, special widths, required relationships
and reported as prescribed by the SPO. between outside elements, clearances, parking,

f. Inventory Equipment Requirement Speci- loading required setbacks, paving, etc. A floor
fications shall be used only for existing Govern- plan should include dimensional requirements,
ment facilities and minor modifications thereof. height requirements (cross section), doors,
Basic technical requirements to be entered di- widths of entrances location of special electrical
rectly in the Inventory Equipment Specifica- or mechanical provisions, clear space require-
tion shall be to a level of depth that will allow ments and blockouts, elevations, anchor bolts,
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or other provisions for equipment identified to equipment or aids. The Fersonnel, training,
1e housed in the facility. and training equipment required is based onthe cumulative effect of the line entries in theblock 2?. Develop Requirements fe Oporetflen "Personnel and training equipment" column of

a. With se ipment, computer prTrsrae and the RAS. Just as the design requirements are
to be grouped into CEIs, the tasks are grouped

facilities defined in terms of integrated desip into Air Force specialty codes (AFSC), the
requirements on design sheets and the Inventory trainint requirements are grouped into courses,

Equipment Requirements Specifications, the the class of training equipment recommended

RASs shall now have additional entries made is synthesized into training equipment on design

to identify personnel, training, training equip- sheets, and the procedures are grouped into pro-

ment. and procedural data requirements ia- cedural data. Where the procedure for opera-

posed by the equipment and f-ioilities defined. tion of equipment and facilitiet is not obvious.

1). When function and design requirements and procedural data are required, the type of

on the RAS demand man-equipment interface procedural data and identifying number shall

(human performance to operate operations be entered under the Procedural data require-

equipment or facilities): personnel, training, meent" column. Detailed requirements for

training equipment, and procedural data re- completing these colunens are specified in

quirements shall be entered on the RAS. In attachment 1.

determination of these requirements, inputs d. The information developed in the "Time

-hall be made from engineering, safety spe- require nf column serves as an input to and

'ialists, personnel subsystem specialists, and verification of the estimated required times de-

technical publication personnel. The data do-

veloped at this point, plus the data to be veloped for time-critical operations functions
produed later, shall po , puseda thesore data oin block 22. Time-line sheets shall be used inproduced later, shall be used as the source data performing trade studies between the least time
for determining the (1) extent of training re- pefrigtaesuesbwenhelstimquired: (d2) preliminary list of training equip- required to perform a given function and the
qiens: (3) list of required procedural data: and best use of perscnnel and equipment accom-

nt(4 ) qualisative o d r quantire tdat a: aondl plishing the function. Results of these trade
e) qualitative and quantitative personnel studies may lead to a change from the manual

requirements information (QQItRI). The operation to automation or mechanization; i.e.,
SPO may require the contractor to prepare se- in the case where the time for man to calibratelective task analyses to provide more detailed an electronic CEI will not meet reaction time.
data for determining detail design of man- a n the abot peel re quime-
equipment interfaces: determining the training e. Based upon the above personnel require-
required; determining progrtmed instruction ment and task information, category II person-
requirments; electing and designing traino nel subsystem test and evaluation concepts and
requirements;nd seletin and drepiaing thae- requirements can begin to be formulated to pro-
ing equipment ad aids; and preparing the vide inputs to the appropriate test plans.QQ.PRI. Thee. detailed data shall be based
on the criteria contained in the RAS required Slock 28. S -lc AVE and/or O0 and Facll-
by contract and shall be developed in accordance Hies.
with MIL-D-26289 for personnel information. a. This action represents the contractor',

c. The "Personnel and training equipment identification of equipment, facilities, and corn-
requirements" column shall have entries defin-
ing (1) the major tasks required to be per- puter programs emential to the performance of
formed by personnel: (2) the time required to the intended mission. These equipments, facil-
accomplish the tacks; (3) the significant human ities, and computer programs (reference para-
performance requirements determined by or graph 19b, chapter 6) shall be defined by means
constraining the tasks, including sustenance of design sheets or Inventory Equipment Re-
and life support requitements; (4) the extent quirements Specifications in terms of design )
of training required; and (5) training equip- requirements necessary to meet established sys-
mnent or aids, including the clan of training tem functions. This selection of equipment
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includes only the equipment which performs Block 30. System Requirements Review.
the operations mission: e.g.. booster, spacecraft. a. The SPO will review the selected AVE
command and control console, and radome. and/or OGE and facilitie,: the personnel re-
Subsequent selections treference block 41) will quirements: the effectivenezi factors apportion-
include equipment and facilities required to ment. and hich-risk areas fnr the purpose ofmaintain equipment relected for- the operations assuring that .ystem requirements are being
mission. met. The :yrt em engineerinz documentation

h. En'ineeri m• urm ,,li;,.,•aent emphalizs is re- fiinal hazram-;. RlASs. schematic
,luired to! i.ure ,'hat tiie :election of equipment dliagrarus. des'ium -hleers. inventory equipment

rind facilities is valid and based on sound engi- requirement anid CEI Identification Specifica-
neering judgmemn and supporting docuienta- tions. facility interface :heets. trade-study re-
rion. By tracinz the logic of the process from " tport-. time-line 4heets. and facility prpectives,
-y iteni requirelmient- t,, f ,i.tions to design re- o p en f

qluirenients. the engineerina manager can sub- ities) will be selectivelo -reviewed for technical

stantiate the validity of the equipment selected adequacy. l selection of roieumentation to he

and. if required. direct additional engineering reviewed and the depth of review will be escab-
definition effort. This step represents a major lished by the SPO. Spevific attention will be
decision point and mnanagemient must be assured directed toward a review of interface documen-
that a thorough job is accomplished. Subse- iscion between related rontractors to assure
quent effort may treluire changes in the selection thatl.i 5tem compatibility i; being maintained.
of AVE and, or OGE and facilities: however. The schematic diagrams will furnish the basic
mnaimum management effort should be directed information necessary for the review and evail-
to keep these changes at a minimum. The untion of interface problems and solutions.
equipment and facilities :elected shall be iden- b. Actions emanating from contractor and
tified on the specification tree in the S;ystem SPO engineering chances will be documented.
Specification. Where inventory equipment is identified by con-

tractors. the SPO will determine availabilityLlock 29. Idemsiy High Risk Areas and tong of the items. Special emphasis will be directed
Lead Time Items. by the SPO to insuring maximum use of equip-

a. The contrat'or -hall ilentif. hiah-risk mnent in the DOD inventory and to meeting
arens and lona-lead-time CEIs which are .'ther than exceeding or falling short of total
either time. roct. or performance critical. Aystein requirements by the equipment design
These high-risk area!. and long-lead-time items requirements. Where it is apparent that the
include items which are state-of-the-art prob- contractor is undertaking a desirn effort that
lems, critical materials, engineering critical clearly exceeds the s=ate-of-the-art, allocated
components, significant dollar cost items, and fund;, or imposed schedule. appropriate action
items which require extensive manufacture or will be taken to redirect such efforts.
testing time. c. The prime objective of this system require-

b. The purpose of this identification is to di- ments review is to assure that the definition
rect specific emphasis where required to assure effort is proceeding in a logical manner toward
that unforeseen delays, costs, and schedule t si its ultimate objective. All contractors shall

pages uire not built into ths, program. Whle participate in this review. The SPO will as-
pthes conepnotbual and hearly progr . phase sure that the review is conducted so that crea-the conceptual and early definition phase tive or proprietary differences between contrac-
efforts will have idemiihed some of the problems tom are not compromised.
to be anticipated in high-risk areas, this action
is to assure that these problems are studied and $lock 31. Update System Specificatleion.
resolved. For example, schedule adjustments, a. The contractors shall use the results of the
selection of alternative design approaches or engineering effort to update aind refine their
early procurement act ions may be required. portions of the -ystem Specification specified
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in the phase IB contract. Though shown on a Equtipment maintenance can b~e categorized into
step function to indicatte a sigrii cant milestone. Ntandard functions. It is. therefore. possible
maintaining an accurate riystemn specification is to select from a itandardized list the equipment
a continuous effort. Particuilar attention shall maintnenance functions required. The list con-
be paid to the design., performance parameters tains the following functions: test-checkout,
of the subsystems based on interface require. 'ah1ibrate. adcjust. remove-install. replact. re-
utents identified In ehtetnatic diagramsa. It p~tir-fwerhaial. protee't-~er-vive. %-isual check-
4ilall he the fuinction if the SPO ilepurvy direc- inspect. vle~an -pciirae- fil er-rontani nat ion. comn-
for for enizineerinL' to :?-litre that !,.ibh-.steni% pnsite test. ;vsrem :ilia-rnnent. Qtore-hiandle,
3re properly interfaiiedl mid that ove~rall ,vstein monitor-operate. aind interface. The end-item
interritv I., maintained throitihi the itte of the maintenance -hmeet i refeirence attachment 1)
Aystem Specifientiomi. The* vsymetit engineeinu .Ontains The standaird list of maintenance func-
.lociinintit ion a. h*e, -iumviý in formatition for on.mi7:tnd l ballI he iiaseh to record the maintenance
thme reqiaiiirvment, (ontaimed III m ime System $peci- requirements for eachi CEI. Fo' facilitiesonly
fication. Changes to this 4locumentation sliall .'ritirril RPIE zubrhsvtems chall he analyzed
lie reflected in tlip *ývtemn Specification. mittilizinar'dvr nia:i~ ten~inre !zh.ots to dleter-
C.haniges to the Syvstem s ýpecification include inine dec mii immaintenance requlirements.
expansion of the ,pecipfication Tree and devel- v. In identifyine the functions required to
opment of the ('E l Ik tom reflect eqluipment ma~intain thip AVE andior OCYE and critical
.-elected by the :ictlvitY uesc-ribed in block 2q. RZPTF -iiksytenis appiropriate .-onsiderations

b. Updating and n-fiiiin, ilie Systemn Speci. #if flie varioiis niodes !-hall hie included. For
ficauion may chliange flie performance/designl example. 1 1 the preventive or corrective main-
requirements wichid %%ere identified ;is. part of teniance required to keep the -system operating )
the program relliiirmeimwics baseline. (1mian ,es while the AVE and/or OGTE are in their oper-
to these requirement, ýliatll be accomplished Miting configuration i svstem, Installed) :(2) the
using system requirements ECP~s in accordance maintenance required on eaich reparable tVE
with exhibit VIII. AFSC1 .37.5-1, and OGE assembly which may be removed/in-

block 32. Develop End-item Maintenance -ta11led in the zy~tem installed configuration
functions for Critical EPIS Subsystems, AVE, ut.,. imodiflar dtrawers Ini equipment racks)

and/or ODE. 311d 13) maintenance required on each reparable
issemblv which mav be remov-ed, installed only

31. The niext -.rr'uip -f lihocks ieserihes the after its next higher' assembly has been removedl
innintenan'-e dresicrii ''-rnaeeritw actions con- from the systemn Installed i.'ontiguration (e.g..
thiacted to (jefine the ;,i~ainemiaame dhesigni re. computer elements. v-alves. and( p)rinted card
quirements of the sy-;temmm. The ultimate goal circuits).
of this series of act ions Is to assure that main- d. 'Maintenance functions for each item of
tenance implications, are considered in depth AGE and/or OGE and for critical RPIE sub-
prior to the additional preliminar-y design of svstems shall he identified down to the lowest
operations equipment/ facilities. it is neces- reparable nonstandard component. In deter-
sary to consider the ,equential maintenance mination of the maintenance functions to be
function requirement,; leading to the selection performed on AVE and/or OGE, the following
of equipment (reference block 34) and the sequence shall be used. First the CE1s are
maintenance function requirements generated analyzed as a unit. The nest step is to inden-
by the equipment previoimt.ly selected (reference ture eatch CEI into its major assemblies, then to
block 28). indenture each major assembly into its lowest

b. The first action in this group of blocks is reparable components. The above sequence of
to indenture tie operations equipment, diefined indentures shall be listed consecutively on the
by the preceding actions into components and end-item maintenance sheet. At this time it will
to determine the maintenance functions which be impossible to indenture the equipment to the
must be performed on these components. lowest reparable level. The basic intent is to
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accomplish the lowesi, level of indenture possible vided. In the case of the test Zet. jacks would
and to develop lower level indentures as addi- have to be designed into the AVE to permit the
tional information becomes available. The pur- performance of the checkout function.
pose at this time is to assure that design param- c. Each mainteinance function entered on the
eters of the equipment selected do not impose end-item maintenance sheet shall contain corre-
excessive or impossible maintenance require- spond;ng design requirement entries on the
ments upon the system. RAS. The end-itemn maintenance sheet fulfills

e. Maintenance funcionns provide it basis for a purpose -imilar to that of the functional
apportionment of effectiveness values to CEIs. diagram: namely, that of delineating the func-
aud components predicted to he the reparable tions which the system elements have to per-
at organizational and field levels: design1 of form. The RAS is used for hoth the end-item
maintenance iriuipment :determining !umian maintenance sheets and the functional diagrams
performance requirements for maintenance: to translate finnctions into desin requirements.
and provisioning. Attachment I specified the Thefe requirements shall he stated in specific
detailed requirements for determining the main- terms. For examnle. input and outrut voltage"
tenanco requirements utilizing a manual should be specified f,,r a malitetiance deco-d-r
procedure. which is required to replace the OGE decoder

Block 33. Develop Design Requirements for during test. An example of a specific state-
End.Itiam Maintenance Functions. ment might be "Internal test points shall be

provided and must be brought out to test con-

a. Following the establishment of the fun-. nectors on the drawer fronts to allow the con-
tions required to maintain the operations CEIs nectionof the test equipment.
(critical RPIE subsystems. AVE. and/or d. Facility design requirements emanating
OGE), it is necessary to translate these func- from AVE and/or OGE shall be entered in the
tions into design requirements. The contractor "'Facilitv requirements" column of the RAS.
shall record the product of this effort on the This column contains the data for FSE to de-
RAS. Maintenance implications of the TSRP terraine facility equipment required to support
functions must be considered alone with the .•A"E and/or OGE.
AVE and OGE. Not only do facilities design e. The maintenance design requirements de-
requirements derive from AVE and OGE main- termined will be preliminar- in nature due to
tenance functions, but also the facilities them- the limited preliminary desi*vi. The detailing
selves must be maintained. thereby imposing of the requirements will necessitate additional
maintenance requirements on facilities design preliminary design of the CEL. Nevertheless.
and, in some cases. requiring MGE for critical sufficient information concerning requirements
RPIE subsystems. The RAS provides the should be available to make a preliminary as-
documentation necessary to insure consideration uesuuent of the design approach to be pursued.
of each function and establishment of corre- Us a minimum, sufficient information will have
sponding design requirements. been acquired to proceed with the establishment

b. After maintenance design requirements are of the initial parameters of the NfGE and facil-
determined, it is necessary to assure that the ities required %o support the AVE and/or OGE.
requirements are either incorporated as main-
tenance design features into the operations Block 34. Develop O.talled System Mainte-
CEIs or that the design requirements are met nance Functions.
by MGE required in support of the operations a. While this action is proceeding concur-
CEIs. An example of the former would be the rently with the action required by block 32, it
utilization of a computer accomplishing a guid- is a distinctly different effort. The action of
ance function to check CEIs employed in per- block 32 is concerned with the maintenance re-
forming the flight control function. An ex- quirements generated by CEI design. This
ample of the latter would be a test set required action is concerned with maintenance require-
to verify that adequate power is being pro- ments generated by system design. While there
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will be an interactive effect between the two d. The contractor shall assure that mainte-
efforts, the levels of functions are distinctly nance functional diagrams are indentured to
different, the level necessary to completely describe the

b. The contractor shall identify system main- maintenance functions imposed by system re-
tenance functions on functional diagrams in the quirements. Detailed requirements for the
manner prescribed for the formulation of oper- preparation of functional diagrams are covered
ations functions. As in the case of operations in attachment 1.
functional diagrams. it is not anticipated that Block 3S. Develop Design Requirements for
functional diagrams will he iMdentured below System Maintenance Functions.
the third level. System maintenance require. a. F ol n t he estaui en te
ments were translated into gross functions such a. Following the establishment of the system
as "Launch and launch control maiienaace,' maintenance functions, the contractor shall de-
"-Support base mnaittenance." and "'AVE re- velop requirements for a design to satisfy the
cycle and depot maintenance." on the top-level prescribed function.-. This task -,hall employ
functional diagrams i reference attachment 2. the methodology ,sed in deternining operations
W•Thile gross maintenance requirements have design requirements I reference block .2). De-
been previously incorporated into the initial sign requirements i-.6ii be deterrnined for eanh

function and shall be documentt. on the RAS.design parameters of the AVE and/or OIGE In determination of maintenance design re-and facilities, the detail definition of svstem n i netent ion selece d /or
maintenance functions will ,lepend upon the qirements. p wviously selected be a Vj E and/or
specific AVE and/or OGE selected. i.e.. it Is OGE equipment deig be a major constraint.
necessary to determine "'what" before the -how" For example, the design requirements neessary
",an be thoroughly explored, to satisfy the function Remove command

c. Each gross function is indentured to the module" -ill hatve been predetermined to alevel necessary to insure adequate description of large extent by the design parameters of the
the system maintenance requirements in func- command module, including size. weight, en-
tional terms within the design parameters of the vironmental requirements, etc. This is not to
AXF and/or OGE and facilities previously imply that trade studies between maintenance
selected. e and operational requirements zhould not be con-•ystem, it will be necessary to identify the func- sidered but, rather. that there is a direct rela-tions which must be performed for the prefen- tionship between selected AV'E and/or OGEtion whch mst e prfored or he peve- Md maintenance de-ci~gn requ .irements. Alter-tive and corrective maintenance of the space and matenance . ig reqcirentf.nclter-
vehicle, booster, guidance package. the AVE re- na be m odsifor in pr b c
movablo from the booster, including separate be ciderin depth.
stages as appropriate, and other identified OGE. b. Facility design requirements for etSRP
Thus, "Support base maintenance" functional equipment and structures, building, etc., will be
diagrams would be prepared to cover tho recorded on the RAS in the amte manne as
functions involving the receipt, hindling, stor- other equipment. In this case, the "Facility
age, and transportation of out-of-commission requirements" column will describe the inter-
AVE and OGE at the support base. "Launch fmce between facilities and other system equip-
and launch control maintenance" subfunctions meat: e.g., OGE designed by other contractors.
would be established to cover the functions in- The establishment of design requirements in a
vol'ed in removing and replacingz the space systematic manner through the use of standard-ovehice ind rmaovr end item lai the b aer: e. ied documentation provides the means for
vehicle and major end it,,ms of the booster: e*.. assuring that design interfaces between equip-
guidance package and propulsion stages, ment and facilities have been properly consid-
Maintenance function requirements such as mal- ered and that a communication link has been
function isolation or corrective action after dis- established between the various contractors in-
covert" of a malfunction would also be covered volved. This requirement is especially signifi-
in the "Launch and launch control maintenance cant in the case of long-lead-time facilities
subfunction. where construction must begin prior to the com-
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plet ion of the design of equipment. In this case. Block 37. Ptiform Trode ONf Stuedies (Mainte-
the fitcility design becomes a coaistraint, upon nonce Elemernt of the System).
thib design of the equipment: e.g., booster length a. The next sequence of engineering actions
will be restricted by the size of the silo which (blocks 37. 38. 3P. and 401 is directed toward
provides environmental protection and control. the definition o' the basic maintenance ele-

c. The zitabilit-- and depth of i.esign require- et ftesse G.X~ aiiis
ments, recorded the RAS will .depend upon and personnel).* 11hile each action is discusssed
the extent of uiesign in~formaition aVailL'ble. ieparately, the actions are interrelated and ~nus*.
WVhen rdditi-nnal design information is ac- 6ec performed concurrently. The objective of
quirped. design requirements will become mum~f this series of engineening' actions is to provide
detailed and stable. In the determination of a firm basis for the selection of maintenance
design requirements. the preselection and -'ystern elements which best fit the design re-
grouping of design requirements on thme basis of urmnspeisYsecfd.Frahv-

preuonceeved eqevipmelt speifed faclit achieve-atireoncsh iued oequvipmentad. fclt c a mneat of this objective, it is necessary to evaluate
non houl oeavoieddesign alternaitivec nn the basis of time. r'ost.

Block 36. System Requirements Review. ai'd performiance. In some cases. engineering
a. This action is similar to the activity de- judgment will be adequate to justify the design

scribed in block 23 but shall be. primarily li- choice or there wrill be no alternatives to choose
rected toward a review and evaluation of the from. whise in other cases alterniatives will have
mainitenatnce functioi.I.- and requirements. Dur- to Lbe considered in detail before valid decisions
ing this review, the SPO will assess the progress can be made. The coi,.tractor shall acomplish
of the definition effort and identify the working trade studies necessary to provide techniical sub-
effectiveness of participating contractors. stantiation of requirements for end items, facil-

b. Maintena~nce functions developed will be ities. personnel, and tmivining required to accom-
reviewed to determine that the support concopts plish maintenance ftunchioib.
are valid, technically feasible, Land understood b. This act ion shall employ the rationale used
by the participating contrm~ctors. Functional i odcigriettde'o p-tosee
diagrams will be reviewed for continuity and I cnductsii tfrende h rudie for4) Mae ntionan taele
accuracy. The allocation of functions to partic- ttidies shall lie reported in accordance with theipating contractors will be reviewed to assure reurmnso tnhiltI-Rsit halbthat interfaces have been adequately covered. refletiied~,i of appropriaefncti.oneals shallbe-The RAS will be reviewed to assure that ex- RAflectied Ol u~in ore shes feignictioiil diheagramsplicit. requireiments have been entered for func- R~,tm-~eser.dsg l~n. ceai
tions identified on the functiotatl diagramn and diagrams, and end-item mainrcnance sheets.
end-itemi maintenances sheets. It will not be the Appropriate feedbacks shall be made to opera-
function of the review to perform an on-lie- t ions requiruoments where maincenance selections
spot technical integration of the system but, result ini changes to previonsly selected opera-
.rather, to review how well the integration effort r i-ams elemnents. The objective of thIese trade
has been accomplished. As a product of tk~e stidz- is to achieve a sysem balance based on
review, the SPO will identify and assure reso- ciie coimsiaerut ion of irnil requirements. By
lution of any technical integration problems placing specific emphasis ont maintenance as a
emanating from the definition effort. separate entity, the cowiitnrur muid time SP'( are

c. To assure that this review and all subse- able to vis'nahize thme entnir , ' stemn. Trade study
quent reviews accomplish the intended purpose results will p-ovide it firmn basis for the alloca-
and do not delay the contractor's effort during a. tion of mnaintenance functions mid design re-
critical part of the definition or acquisition quirements. Maintenan~ce trade studies to be
phase, it is essential that the contractors and .he conducteKI at this time are t hose required tco sup-
SPO be equaly responsive to actions rwulting port the ncr ion;- specified ii, block., 38, 39. and
from the rev-iews. 40.
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Block 30. Develop Design Requirements for quirement. for operations i reference block 26).
maintenance End Items. The design requirements contained on the RASs

a. A critical step in the design process is to shall be grouped by means of cehematic dia-

develop the design requirements into deliver- grams and recorded in Fa,.ilitv 'EI Specifica-

,ibleCEl packages. This tepisbasedonprevi- tions and or. design sheets. Existing facilities
ously acquired design knowledge, the results of .shall be identified through the use of Inventory.

trade studies, and rite dei'ription of the system Equipment RequiremenitS •ve'if(ar ions.

it functional terms. The,'ontractor shall deter- 1). 1cause of leadtime requitretents. facility

,nine how system requiremnents will be met in 'onstruction is often :equivitru prior to t(le com-

erens of maintenance (Ehs. Additionally, pletion of deeignaml faibrtication of equipment.

aerospace ancillary equipment i.AE) required Furtermore. onrrced facilities usually do
to support the nmaintenance and operation design not provide flexibility for chances 'e.g.. launch
-hall iie identified. Specific .,teps m'vquired ia facilities and ha nia r-. "heii ha Imrie' i. are cost ly
rhe development of ,lesigu requirements for to modify). Therefore. thie earl" rtablislunent

maintenance end items are similar to those pre- equipment and facity intae ontrol Is

,ented in block 25 for operations CEIs. ,ritical.

b. The task of design engineering becomes v. The facility interface :hlttt , reference par,.
one of grouping the desigi requirements appear- 7.0. attachment 1) chall he umed by all con-

tug on die RASs through the use of schematic tractors to (ouet atd iz'in.mir faciliry tO-
,liagrains into CEIs. Results of the .-roup in e 'uirments o enerter l hy riue t le.,,ii requi-r e
;Ippear as design requirements on itie design itets of other eriinlmenr. Ths tn!teet provides
sheets. Each design requirement appearing on a means for reording frod tnounmmitring facility
the RAS shall be covered on one or several de- interface informi fromuntifaciliry contruc-
4ign sheets. These des•ign requirements will he tor4 to the FSE ;and will hie,.oite the basis for

fdrther expanded to assure that quitatitittive te development atd ;.s.e.-.-eer ot maintenanceinput/output information is included which facility design requirements. The facility inter-

adequately describes the total design require- face sheet serves as an interface control docu-
inents of the CEI to ie designed. tested. and ment for insurine identification of equipment
delivered, requirements huavin an Impact on facilities.

. MGE resulting front tits tiriviry is irs- Facility interface sheets ire to lie used by the
level maintenance equipment: i.e.. primarily FSE to record farilitv interfite informationorganizational and. in c ome causes, ield equip- resulting from the des.in requirements formnent required in support of operations equip- RPIE. For ex:ample. a fixed crane or hoist de-ment. AAE resuling from thuis action is that fined as maintenance RPIE will require facilityequipment required to train personnel or t power and structural bupport. A facility inter-
stall, assemble, checkout, test, or repair the sys- face sheet for the crane would summarize these
tem. These items of equipment do not become requirements for input to the preparation of de-
organizational equipment: i.e.. they are --dead sign sheets for the power or structural support
ended." Examples of AAE are flight-test in- facility items.
strumentation equipment, safety-destruct equip- Block 40. Develop Roquirements for Molnts.
ment. and a mission simulator. Detailed re.- nnce Personnel and Training.
quiruments for preparing design sheets are pre- .Sseatd inpargrtulu8.~attut~imen 1s. Sufficient information has been acquired to

specify the initial requirements for maintenance
Block 39. Develop Mointenance Requirements personnel, training, training equipment, and
for Fociltiles. procedural data. Requirements for mainte-

a. The FSE shall translate and groutp the nance personnel and training shaUl be developed
facility design requirements for maintenance by the contractor using the RAS the same as
into facility CEIs using the methodology that described in block 27 for operations personnel
wvas employed for grou:ping facility design ie- and training requirements.
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h. As in the case of operattions personnel and Block 42. Identify High.Risk Areas and Long-
training requirements, the requirements speci- Lead-Tim. Items.
fled for maintenance personnel and training ,I. This block describes the action directed
will be preliminar.- in nature. The identifica- toward the identification of hirh-risk mainte-
tion of complete personnel and training require. nance areas. The action required is similar to
ments is dependent upon additional design ef- that performed under block :29 and is a result
fort and the identification and selection of the of the trade studies dieQt'ril)ed in block 37. In
total MGE. AAE. and facilities required for trade studies. high-risk areas may have been
maintenance. However. sutfficient information identified. For example. lhe tire of an airborne
.an be acquired concerning personnel and train- computer to perform checkout functions may
ing requirements for an evaluation of the se- become a high risk until sufficient experience is

al'cmmnfulated to determine that the computer canlected sy-stern elenients: e.g.. personnel, facilities. iomls btfncii.Oheeapesfarc'•omlplish both functions. Other examples of
and equipment on the basis of the design re- h.rh-risk areas might he ul1) the feasibility of
quirements appearing on the RAS and design ,e*eloning ar, :',:rniatic rnilfwv.ticn detector
-heetE of the totai ýv%'Len in a -vystem installed configu-

c. The personnel and training equipment en- ration: (:2) the lead time involved in construc-
tries on the RAS will provide information to ting a new maintenance facility where the total
answer questions such s-: Hasa proper balance requirements for the facility i in terms of specific
between the various elements been achieved? environmental tolerance,. power requirements,
Are certain areas overloaded? Are skill levels etc.) will not be established in time to meet con-
and tasks too demanding? Are training re- struction start dates: and (3) the uncertainty
quirements excessive to the capabilities for of availability of Government test facilities at
training? Should a higher degree of auroma- the time required.
tion be achieved? b. There are many maintenance and support

factors which must be considered: however, the
Block 41. Select MOE, AAE, and Maintenance prime emphasis shall be on major trouble spota,
Facilities. and the criteria for the selection of these can

a. The contractor shall select the MGE and only be based on sound engineering judgment.
AAE necessary to support the operations ele- Where a trouble spot is identified, it may be

•selected in blqck 28. Thecon- possible to eliminate or reduce the risk throughnments previously slceinbqk:.Th o. the selection of an alternate item of equipment.

tractor shall select the additional facilities pe-

culiar to maintenance which are necessary to Block 43. System Requirements Review.
satisfy the facility design requirements de- %. The SPO will review effectiveness factor,
veloped in blocks 88 and 39. This activity apportionment, personnel requirement, high-
represents the first iteration of engineering ef- risk areas, and the hardware selected as stated
fort to define the total list of maintenance in block 41. Documentation leading up to the
equipment. All major items of MOE, AAE, selection of the equipment. such as maintenance-
and facilities required shall be identified. oriented functional diagrams, schematic dia-

b. Subsequent steps include the balancing of grams. RASs. design sheets, and time-line
selected MGE against previously selected fa- analyses shall be reviewed for technical ade-
cilities and/or OGE. the analysis of MGE to quacy and system continuity. Specific atten-
determine additional maintenance require- tion bhall be directed toward the detail review
ments and identification of related MGE, AAE. of interface documentation, high-risk ares, and
and facilities for test and activation. Mainte- results and progress of selected trade studies
nance equipment, facilities, and AAE selected involving maintenance. Where inventory
will be identified on the CEI list and the speci- equipment has been identified, the SPO shall
fication tree in the System Specification. determine availabilitv of the items.
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.b. As in block 30. the purpose of this review the Part I Detail -ýpecihicat ions for prime
is to assure that Appropriate procress is being equipment. tacilitv. Idlentification items, and
made in defining the system and that actions critical components (reference exhibits 11.
required as a result of previous reviews have 111. IV. arnd VI. AFSCM 375~-1). Additional
been accomplished. Where interface or other specification sections required by AFSC.N 375-1
technical problems cannot be resolved between shall be prepared and -' ombined writh sections
eontimctors. the -SPO zhtall arbitrate to Assure 3~ and 4 to fortit the initiatl veision of the Part
that necessat-v technaical decisions are reached I Detail Specification. Iii' entory Equipment
311(i that the definition procesis is permitted to (CtI Mpecificarions -hall be detveloped in ac-
proceed in at tinmely enantir on a total ý-ystem 1.ordance with exhibit V'. kFSCM% 375-1, and
I)aIis. :15 all intezmra part of the systern engrindeering

Block 44. Perform Trod*.Off Studies (Opera- process. kppropriatp -*hanves and additions
lions Design vs. Maintenance Deig) -hall lbe imaile to rthe -ý.%tpn %m pecification to

*59fl*reflect the content of the Detail Specifications
it. The purpose of this!step is to integrate the prepared.

*'nernrions design with rhe maintenance (lesixti h. The Part I Detail Specification. as the
~o o mnie al maor v~tci ciniets. he asic document for ýpecifying all design anu

-'oitractor shall perform any necessary trade test requirements. jprovides'a single line of comn-
-;tudies to insure a hailance of selected operations amuiticatiomi between the dlesignier and the SPO.
311d mainitenrince eqpiipmenr. faciiities. person. Thie accumulation of ~ds~it tdtest infor-
'tel. and related raest mnd avt ivatioti require- mat ion in tile Pam I Tetaml Specificat ions re-
anents for the purpose of evaluating the defini- stilts in establishing the design requirements
tion Accomplished in terms of meeting rather lhaselime at the cornplet ion of the definition phase
thian exceeding eorm. tinme, and performance (reference chapter 2. AFSCMN 373-4 16 March
requirements. 1964). Though the block portrays specifica-

b. These studies shall consider how, well the tion preparation as a single activity, a continu-
system defir.ed has considered effectiveness fac- ous relationship must be maintained between
tors and ýhe requirements for performance. opeirations design arnd in~iintemince design and
maintenance. personnlel. development and rest. the uniform specification prarm As addi-
an.tid production. The consideration of factors tional items of equipment Are selected, corm-
involved in system downtime such as mainte- sponding specifications -haill be prepared.
uiance and personnel requiiremients represents a Chances in destign and test requirements shall
h)reliminary assessment of the effect that a par- he incorporated in the approp~riate specifica-
ticular configuration has upon elements of the tions.
*ystem involved in maintenance 01GE, per- Block 46. Update Design Req uirements for
sonnel, facilities). Decisions resulting from OprtosFnin.
the comparative .anialysis of operations and a.pTerat~ uctions.dsrbdi lok 6 7 8
maintenance requirements shall be reflected in a.n 4Theree n aci ns desr nibe on blcn detai of, th,
the system engineering documentation, aneiou d0epresnitian expnson ihngedetai of the

block 4S. Propaer Detail Specifications. tions functions, design requirements, test re-
a. One of the major objectives of the system quirements. activation requirements, and re-

engineering process is to provide the foundation quirements for equipment. facilities, personnel,
for the uniform specificat ion program. System and training resulting from manintenance con-
engineering has systermauaically identified And siderations shall be recorded in the system
defined complete "design-to" requirements And engineering documentation.
related category I anid 1I test requirements for 1). Design requirements for operations func-
each CEI. The dlesign sheets which have been tions saltl be updated by the contractor through
prepared shall now become the "Requirements the use of functional diagrams. RASs, trade
and quality assurn'mce*' cections (3 sind 4') of studies. and time-line sheets. The reallocation
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Of design. test. and activation requirements re- 13) _%pecify detaiil reqIt-irtments for veri-
-tiltingi from trade studies. its wvell as the assign- fication of performanice and design of the
menit of maintenance functions to operationsq Oompiuer prograrm CEIz and general test
equipment. shall be recorded ill the RAS and methodology to lwie :ied.
time-] mne sheets. Block 48. Update Operations Requirements lot

Black 4?. Update Design Requirements for facllities.
Operations End Items. 3. ( li;1IIizt' re-11tiie fromt balanicinig opera-

:1. The i'ontracttor zhlua Iuipda~te lie dlezi-an and :10115 itia I~IrM 110:11: lie'j 1Iurments and solu-
test reciiiirenient ., vontaiiielue in thle alpllicnlble t ioni, Lis well aIs te-t andl act: iat ion requirements
D~etail Specificat iojis. This is ;w.'uuuplI_-4ed ill Mid 7:olut ion-.. -hal 1W rI le rcred ill facility
the aine manner as iniitiail (1er-i±n and test re- -locumeneutat iou. The --ont racior :5hall make
-wuirenment 5 for ( *FIs were- tle-v.liped I referenice- I lpropuiate lu Toie die P i-lart I Detnil spec-
block :2.-). Wilih fihe exception that th~e schemat ic irientiont. NA-. ficihiry iuiterface s-heets.
diagrams find Detail Speci fleat ion now contain facility scteuinatic dliagramus. and facility per-
notiantenanee design fentiur-:. ' ig. ett tapý. -cc:t I vesý u-t-uopI,)-md v I -.,: ( F i -IceuIce blc L.
rest gage5. and quick disconnect requirements. to assure that tlie Impact onl facilities has been
Chiange,; to Detail Spet-Ificat ions will ranige duly considered. Chlange- I,) facilities will
fromn iinor cha~nges i toh le deletion. auddit ion. Xurv from umuior *ahangeeý u) thle deletion or
and repackaginig of CEJs. In the ctise of addi- :r(ldit ion of equipment anli faviliteie.
Tional CELS. :f will be nlece-sary I,) prepare ;.. Nequ utreuli: e l v* I' flion thle actions
backup end-item :naintenanice nheets and [lASs s.pecified inl blocks :.,I anid 19~ have identified
to assure that mnainteinince imiplicat ions have facilities to fulfill a dlire,'i -upport functional
been considered. role such as alert hanum-,~ protective silos. run-

b. Th71is nction represents applying tie results W;vas, propellant loa~d ing (a.i Ii ty. and mainte-
of the efforts made inl integrating operations. Miance (locks. It is now- po2.sible ro identify newr
maintenance, test, and activ-ation requirements. facility requirements imuposed by the facility
The contractor shnll assure that design require- dlesign itirelf fi.e.. electric power. emergencY
iients entered in the Detail Specifications in- I"'m'e** tdehie. etc.)I andi to further define
,?litte the decisions made as the result of trade tile r-equirenments Inipo~ed onl facilities b~y the
,ziudies and additional desian effortf. For ex- ;ystem test and activatiohi reui~rementis.

;uuple intheui~of hecrouie y-tms.all Block 49. Update Requirements for Operations
uipdating of the design requiremientf. for the Personnel and Training.
computer program would:

(1) Specify detail pet-for-nance and design a. Changes to personn .el and training require-
requirements for the computer program CE19 mients to support operations, its well as test and
and identifiable elements within these end activation, shall be incorporated on RASs and
items; specify constraintls, limits, and standards time-line sheets to reflect the personnel and
necessary to insure interface compatibility with training aspects of the systfem that have been
the other computer programs and equipment considered as par~t of the trade studies end de-
(Els: and specify details of the functions to ,ipg effort. The personnel requirements of the
he performed by eachk computer program CEI. system engineering documentation s"al be
This includes necessary logic, mathematical ttpdated and. where contractually required, fur-
formulas, decisions. Fmequencing, data formats. tlier dletailedl into thle initial QQPHI document
dlatat base requirements, etc. ii- accordance With thie reqtiirementa of XIL-

(2) Specify computer programs CEI per- l)-26239. This dlocument establishes the duties
formance in terms of the functional require- Anld positions of personnel required to operute,
ments. This iticlucles requirements which es- maintain, an' -n'ntrol the system and defines the
tablish the efficiency/effectiveness of the CEIs basic tasks assigned or allocated to the positions.
its viewed by the user. Physical location. time to ac'cotuplish. and indi.
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vidual technical capability are major factors in leock SI. Update Syste•" Specification. This
determining personnel positions and duties. action reprv ints th aeration of the Sys-
Assignment of tasks to positions must be done tern Specification d : phase IB. The con-
on a logical basis, tractor shall incorpcratx, into the System Speci-

b. Concurrntly with the formulation of the fication. the decisiors resulting from the
initial QQPRI, the system engineering docu- engineering required by blocks 32- through 50.
mentation pertaining to recommended training Changes to the specification tree shall be made
eluipment and extent of training required shall to identify the equipment resulting from the
I* updated and. where ,ontractually rmlnired. actions described i*n blocks 41 and 47. The
restructured into a training equipment p)lan- system specification -hall incorporate appro-
ning information (TEPI) document. The priate system engineering dorumntation: e.g..
formulation of the .tv.1tem training equipment functional diag-ams to le!-cribe functional re-
Ipackave is dependent ulton the etfertive group- quirements and 4ehemiarmc ,liastsams to portray
inca of training equipment in relation to the interfaces.
estent of training required on the positions Block S2. Complete Votail Soeciflcatlons. The
identified in the initial QQPRI. Close coor- Detail Spe.i'atziomi.z mnitu.&td in biock 45 thal,
,iination regarding anticipated student load be completed at this time. The contractor shall
and availability of training facilities is re- eomplete these specifications on the basis of the
luired between the SPO. ATC, and the using -ystem engineering dorumeitat ion accumulated.
,ommand in order to achieve realistic t nining The Part I Detail Specifications for the opera-
requirement4, tional, utility, and -upport computer pro-
Block SO. System Design Review, grams may not be completed until Part I Detail

a. The SPO will te'iew the system design Specifications for the prime equipment have )
approach and the system element:; dlefined. Ieen prepared. The completed specifications
The review is to identify how the final conimi- 3ihall be part of the phase IB final report (ref-
nation of operations, maintenance, test, and ac- erence AFSCM :375-4) and will become contract
tivation requirements has affected program requirements for the design and development
'oncepts: affected quantitieu and types of portion of the acquisition phase.
equipment: established new or modified facili- Block 53. Estimate Quantities of AVE and/or
ties: and established new (or modified personnel OGE, Facilities, and AAE. The contractor shall
requirements. The .PO will determine that estimate the quantities of AVE and/or OGE,
the requirements for each system element are facilities, and AAE supporting the operations
essential and are in consonance with the pro- mode of the system. Quantity determination is
gram requirements baseline. The review is to based on variables such as force size, reliability,
determine whether the system design defined alert status requirements, and maintenance
presents an optimum balance of system ele- downtime and, therefore, bears a direct rela-
ments and that a technical understanding of tionship to the design approach selected. The
all requirements has been reached, impact of the selected design approach on the

b. This is the last in.proceus review during quantities of equipment and facilities shaH be
phase IB, and it is essential that the documen- evaluated and assessed. Where necessary, spe-
tation developed Ie critically examined to cific trade studies shall be conducted to asasre
insure attainment of the objectives of the that optimum quantity requirements are
definition phase. The documentation to be
available for review hliall include functional achieved. Quantity determination can only be
diagrams, RASs, trade study reports, schematic estimated at this time: nevertheless, thes gross
diagrams, time-line sheets. initial Part I Detail estimates are required to aid in determining
Specifications, facility interface sheets, facility program cost and schedule estimates for phase
perspectives, end-item maintenance sheets, and, II and for the period beyond phase II. As )
where applicable, the initial QQPRI and design becomes more definitive, thewe initial
TEPI. estimates shall be adjusted accordingly.
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Block S4. Estimate Quantities Of MOE, Malin- 3.3 Phase IC:
tenance Facilities, and AAE. Figure 5 shows a Slock 56. Technical Evaluation and System
parallel activity in the maintenance design line Engineering Synthesis.
for determining the quantities of the MGE, a. Upon receipt of the vo.-it: ctor's phase 1B
maintenance facilities, and AAE supporting the final reports the SPO will i I ) evaluate the tech-
maintenance test and the activation modes of nieal portions of the final reports to determine
the system. This action is similar to that de- whether the yvstem defined is technically sound:
scribed in block 53 iand i.s a predecessor of u.') evaluate high-risk area-i identified: (3) evLi-
blocks 70 through 73 (maintenance loading) ziate the final report to determine whether the
and blocks 86 and 87 (provisioning). The test corntractor has :-atisfactorily fulfilled technical
and activation system engineering documenta- tasks of the phase Ifi statement of work: and
tion shall be used as a basis for the system allo- 14) -vnthieize the best featnires of each contrac-
cation document required by exhibit XI, tor'.s design approach into an optimum system
AFSCM 375-1. These quantity estimates shall within the overall performance. cost. and sched-

be updated as (detail diesigns becomne avLu;iabie. ide reqiuirements and pr,,p-ie . i..
B). Engineering synthesis shall be made only

plrck 5s. Provide Inputs to Phase lB Final Pie. when major deficienciesare iir evidence or major
ports and the Phase II Proposals. This ac.ion ;idvantageswouid ;rcr-ue. l)uringthis synthesis
depicts the relationship between engineering ac- tile SPa will gener.te new or revised functional
tivities and the final report. and the contractor's diagrams. RAS. trade .rzitlv reports. schematic
firm proposal for the acquisition phase (phase diagrams, time-line sheets. Detail Specifications,
II). The phase 1B reports and phase II pro- and effectiveness models, if the requirements
posals (reference AFSCr 375-4) shall contain specified in the final report do not reprient the
the cumulative results of system engineering. optimum system or are not .onducive to fixed-
Inputs to the final report include: price, fixed-price incentive. or cost-plus-inoen-

a. Information acquired from trade studies rive-fee contracting.
rt. Evaluation of each final report and phase

required to summ .rize their restihs. I proposal will determine the technical ade-
h. Functional diagrams. schematic diagrams, quece of the following documentation in light

RASs. facility interface sheets, facility perspec, of the program requirements baseline:
tires. aind ) fi-item maintenance sheets describ- 11) The updated Svstem Specification.
ing the rationale and design approach selected. (2) Functional diag'rams and related RAS

c. The Sy~em Specification and Part I Detail and time-line sheets.
Specifications emanating from the system en- (3) Trade study reports. system edtective-
giriesring documentation. neos models (including cost effectiveneu data),

d. The list of required procedural data based and other technical backup data.

on information acquired from the RASs. (4) Part I Detail Specifications and re-
e.oTechnica information nurdf oetheRA r. h slaed schematic diagrams and facility interface
e. Tchnical information necessary for the sheets.

preparation of the contractor's phase II pro- (5) Contractor's phase II program man-
gram management plans. agement plaus

f. The adequacy of theiogistical support plan (6) End-item maintenance sheets and re-
for the acquisit ion phase. lited maintenance RAS.

g. The identification of high-risk areas and d. The Part I Detail Specifications. modi-
long-lead-time items. tied as a result of evaluation and synthesis, con-

h. Information necessary for the development stitute the defined design requirements baseline.

of incentive features. 4.0 Acquisition Phase lequhroments:
i. Estimates of the quantities of equipment, Block S7. Inputs to Development Contracts.

personnel. and faciliies requirpd. The products of the definition phase (namely
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the System Specificationt and the Parr I Detail tion aind niaintemnane requirements are vh
Specificat ions. as atmended by proscram redirec- dared.
tion andlcontenct negotiation) ,.#ie as theba~ic Iock 59. Conduct Preliminary Design Reviews
requirements for the tde-igi and dlevelopment WPON on Operations fquipment/foecilhios.
00nrracV. Engineerina dletinit~on continueseinriiesPR hl
throughout rthe acquisition phase until the sys- at. Prelmnarvdeinrvws PR shl
tern has been descrilwil ls* Part 11 Netiil%-pei he co~nducted hW the cnlitrartor nn each item of
tii'arions muid dralwitiL". A, additional detailed AVE. OCGE. .AAF..and facilities inl accordance
.lesign iilforiniation her-nne.. availahile. chua with the requirenients -pevihied in exhibit XIV,
to existingz re irenients will Ile nieremarv. For AFSCM 3I75-1. Pl)R~. shlzl be conducted for
example. category I ftes rr~iilts miay dictare de- the purpose of a~surmiar thatr the enigineering de-
-,ion rhansre' iandi the aii'esa~ry for hirther dieli- saiin approarch !-ele-Ited to -,afisfy the specified
natimi. A linae itemi w"ill Io.. aialt-14dl aft ile de- * lesalat aeqmmierneia i- a -:i'eptable. It is neces-
-igt :amll tievelopanlenti .'uu a-.wt1 to provide for !-r to detereminie a -pecific *lemign approach in
.lehinina additional NIGE. AAE. and facilities order to proceed with more dlerailed design.
,it ,rder to permit !zubkeomaenr tleveloprnent, of Ths aykitor ''nei-oaleaie

ile~ie itemis. In o.rder to) t-mre that des4ign approahita~ i!,at iiumm-, i~t -miirii~i and evaluated.
efforts are 4ronstantittl olirectedI toward rvstem The PDR and its relationship ro other reviews
requirements duirmicypint-. 11, it i.i necessary to Anld baseline aman~arenieat ks Ide-' ribed in chap-
apply progt-tstivply tioigtert cnatrols upon the fer 4. PT)Rs are not intended to restrict design

naiineeritiff pro,*"s Fm. examiple. filie e-ontrol tlexibility. );irti'IihrlY detali 'k;agii. but are in-
l~uring desigu and developmient wi-ll be achieved tended to prevent raminior. uincoordinated

hv contracting agiiiiist rile Pamrt I D~etail Speci- chlanges
licaions whih 4*n~'itut th : pove 'leignb. PDRs shall be conducted on related group

requirements basieline. Thae !teps ne'eecsnry for of operations equipment and facilities in order
Additional definitioni of le-ig~n and for con- to insure direction of follow-on derail design
trolling design in it ivtmemanni fashion are (Ie- toward meeting establ ished design requirements..
".cribed in -Atbse~tient blre It will be recalled thac the Parr I Detail Speci-

ficationts, against which the design and develop-
Block 58. Accomplish Preliminary Detail Design. ment contract was neirotiated. formed the de-

:1. Based lipon the S *ysten Sper'tication and zign requirements baseline. Changes to the
die Part I D~etail 'Iitiu.mthe 'ontracror requirements contained therein are subject to
-hall initiate preliminary rv lrail iesign. The contract negotiation and change. Therefore,
effort may include *levelopitia detail logic din- engineering efforts directed outside the purview
girams, engineering brezalboarfls. mtockups. etc.. of existing requirements in Parr I Detail Speci-
required to complete preliminary detail design. fications are without contract reference.
The evolving systent design wivil begin to idA-n- c. Since the design of operations equipment
tify detailed constraints and additional require- and facilities determines the requirements. for
ments applicable to thte maintienance. manimfac- maintenance equipment and facilities, it is es-
turing, rind depot-level definition effort. sential that an operations design approach be

b. Preliminary design for facilities will mnit i- established prior to the initiation of detail main-
ate engineering'erfort for thme prepairation of tenance design and detailed test and activation
Part 11 Detail Sperifirfitinns itraditionnily design. Therefore. a PDR on opeirations
called Facility Coumstructinn Ciontract Plnnsand equipment/facilities must be conducted before
Specifications) in accordance with exhibit III. the commencement of detail deigun for mainte-
AFSC.N 373-1. Part 11 Detail Specifications nance, test. and activation equipment. The
for facility elements wha'lm are not likely to be PDR should include consideration of the main-
affectedl by system r-hmange will be prepared first. tenance concepts resulting from blocks 32
with progressive phasing in of Part II Detail through 43. PDRs shall be conducted on an
Specifications for higher rik elemients as opern- incremental basis. Each review shall be an
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integrated review encompassing all design engi. formanceidesign requirements Specified in Part
neering areas and technical disciplines having I Detail Specifications can be effectively met.
an input to the CEI design. Separate formal PDRs therefore, serve to validate the Phrt I
design reviews shall not be conducted to deter- Detail Specifications of the equipment/
mine adequacy of a particular design engineer. facilities.
ing area (e.g.. electrical or mechanical) or tech. b. Changes to Part I Detail Specifications re-
nical discipline (e.g.. effectivenes, reliability. quired as the result of PDR actions shall be
maintainability. iafety. or human engineering). made tisina desirn requiremen's ECPs in ac-
Action items resulting from PDRs shall ie cordance with exhibit IX. AFS:CM 373-1.
covered contractually and will be binding upon Blck 61. Iniil* Dell Design of Operations
PDR participants. Schedules and the tech- . /o nt ie ti
nical agenda for the PDRs shall be established Eqtipment/FaciltIes.
by the contrnctor subject to approval by the ;1. The detail desion effort transitions from
SPO. The SPO may elect, however, to par- the definition of detail requirements to the defi-
t icipate in formuJation of the agenda and PDRs nitioe of detail design solutionE. While detail
on high-risk or complex designs. Attendance design may have been sceornpimsl...! 0o varynr_
at PDRs by the SPO or the designated AFCMD degrees during the conceptual and definition
reprmeentative will be at the option of the SPO. phases, the major detail design effort will not

d. PDRs shall be conducted on facilities and have started until nfter the design requirements
critical RPIE subsystems, by the AFSC di- baseline for the system has been approved. The
vision civil engineering activity to review the subsequent completion of PDRs results in an
preliminary design effort to verify compati- approved design approach and establishes a
bility of the preliminary design approach with firm foundation for detail design. The result
Part I Detail Specifications. This will include of a PDR influences continuance of detail de-
reviews of the facility support elements (main, sign in accordance with the approved design
tenance data, personnel, etc.) developed to date approach. With the advent of detail design,
and changes resulting from updated mainte- engineerig documentation begins to evolve as
nance requirements. TSRP and critical RPIE detail drawings, interface control drawings, and
subsystems design should be approximately 50 Part II Detail Specifications for the operations
percent complete before these reviews are held. equipment/facilities. The documentation rep-
Industrial facility and NSRP design should be resents a further detailing of the design ap-
approximately 70 percent complete before proach validated as a result of PDR.
PDRs are conducted. Though the data for b. In the case of computer programs. the de.
facility design are greatly dependent on the tailing of the design approach consists of (1)
development of other system elements, conatruc- detail descriptions of individual computer pro-
tion Iadtimes often force early framing of grams or program packages according to input/
facility requirements and, therefore, influence outputs and functional requirements: (2) de-
the phasing of facility PDEs with respect to tail descriptions of program sequencing, timing,
the rat of the systam. Nevertheless, the basic mode of operation, and storage allocation re-
function of the PDR for facility CEh is the quirements: (3) specifleatior of interprogram
same a for other CEIs. communication requirements and executive

control features for the computer programs.lock 60. Validate Op~ueHjos Equipment/.e. and (4) specification of limits and tolerances,
ulhllle8 Part I Detail Specifcations. and the translation into data base storage re.

a. The contractor shall incorporate the results quirements, the data base element character-
of the PDR into the appropriate AVE, OGE, istices, and computer program apcuracy
AAE, and facility Part I Detail Specifications. requirements.
The PDR determined that the design approach c. Control of detail drawings shall be exer-
wAS feasible and sound from a design, develop- cised by means of the contractor's engineering
ment, test, and activation view and that the per- release system (reference exhibit XII. AFSCM
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373--I). SPO control of design requirements c. Analysis of maintenance requirements for
will be exercised using Part I Detail Specific&- critical RPIE subsystems procured under the
tions. Rigid drawing and Part II Detail Speci- NICP will be I~mited to the level of hardware
fleations control will not be enforced until after detail contained in the Part 1I Detail Specifica-
FACI in order to provide for flexibility in detail tions and supporting drawings (reference
design. block 58). Where detailed equipment selction
Wlock 62. Perform Trade-O# Studies (Mine.- o)r design is left to the option of the construc-
nence Elements of the Systeml. The contractor tion contractor. rhe detailed analysis of mainte-
ihall identify and eonthirt trade studies of hence requirements to the component level will
maintenance, rest, and activation requirements be delayed until ,-omponent selection is made
to determine detail requirements imposed by and design documented.
the AVE or OGE. N[GE. and AAE selected d. Sufficient information will be available to
'ltring phase 1B. Typical uhbjecrs for study determine the rrpilrements for depot-level
include levels of maintenance. quantity of maintenance. The followving paragraphs shall
equipment, estimated range and depth of re- apply for determinine depot-level maintenance
quired spares and spare parts, facility utiliza- requirements:
tion, test and activation equipment, and total (1) The contractor shall review and eval-
predicted costs. Since there are detail mainlte- uate production support plans for the purpose
nance considerations which have extensive im- of insuring the maximum continued utilization
pacts on the total System such as downtime. 1)f production ..pipmenr for depot-level
,'osts, and in-commission rates. these detail main. maintenance. Contractor production tooling
tenance ares shall be handled in the same sys- shall be evaluated for possible application to
tematic manner as were the major operations depot maintenance. W'henever a depot func-
and maintenance trade studies conducted earlier. tion is identical to a function performed by the
The trade studies shall I* documented as re- contractor in production. the production equip-
quired by attachment 1. The performance nent shall be recommended for use by the
of trade study effort requiring a change in fund- dtpot.
ing of the phase 1I contract shall be subject to (2) The SPO will identify the CEIswhich
negotiation. the contra:tor is to analyze for depot-level

elock 63. Develop Detail Maintenance Func. maintenance requirements.

tions. (3) The identified CEIs shall be analyzed
to the indenture level required to determine

a. Sufficient preliminary design on AVE or special repair activities (SRA) reparable items.
OGE, MIGE, AA.E, and critical RPIE subsys- and the depot tooling and test equipment re-
tems will have been accomplished to allow more quired to perform SRA repair functions. Pe-
detailed analyses of maintenance requirements. culiar depot tooling and test equipment shall be
The next series of blocks (blocks 63 through 67) analyzed to the level required to ideetify any
depicts the areas of revising and detailing of peculiar maintenance equipment and all cali-
maintenance requirements. bration requirements. .Yonreparable parts

b. The contractor shall identify maintenance shall not be identified in the end-item mainte.
functions which must be performed on previ. nance sheets. Guidelines for the determina-
ously selected MGE and related A.AE using eand. tion of reparable items are presented in
item maintenance sheets. This action is similar AFSCM 65-2/AFLCM 65-3. For SRA, depot
to that described in block 32. and includes the tooling, and test equipment functions, end-item
expansion of end-item maintenance sheets previ- maintenance sheets shall be completed. In pre-
ously prepared for AVE, aGE, AAE, and paring related RAS, the contractor is not re-
critical RPIE subsystems. Maintenance func- quired to complete the "Facility Requirements"
tions shall be indentured down to the lowest column or the "Personnel and training equip- )
reparable nonstandard component for each ment requirements" column, with the exception
CEI. of the "Time required" subcolumn. Entries in
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the -*Time required "subcolumn shall be the time strained by the development of preliminary de-
required on test equipment to fault isolate and ta.il design information, it could not have been
verify repair, accomplished during the definition phase.

(4) As depot tooling and tet equipment is Therefore, the indenturing to be accomplished
identified, end-item design sheets shall be pre- represents contractually the detailing of exist-
pared. In addition to the performance, design, ing requirements rather than the identification
and test requirements. each design sheet shall of new requirements. For example, the design
contain a list of the basic part numbers of all and development contract will have previously
reparable it.ems to be maintained by tie trecom- scoped the effort required to define the new
mended end item. Subsequent to review and items identified. The design sheet shall be used
approval of the end item, the contractor shall to document engineering requirements ftr the
incorporate the design sheet in a Part I Detail additional CEIs. These design sheets become
Specificarioni. Inventory equipment require- sections 3 and 4 of the Part I Detail Specifica-
ments shall be prepared for the depot tooling tions to be placed on contract for the develop-
and test equipment items available in the DOD ment of these additional CEIs. Where inven-
inventory and the SPO will determine avail- :or" equipm~ent meet,, esata&i.nhed r-quiremen:.3.
ability of the items. CEI Identification Speci- the Inventory Equipment Requirement Speci-
fications shall be prepared for those items that fication shall be used.
are simple in function and design. b. Development of detail design requirements

block 64. Develop Detail Design e*quirements for MGE to support RPIE may be delayed un-

forMMaintennce Functions. The contractor shall til the conclusion of the competitive equipment

develop design requirements for the detail procurement under the MCP. It is necessary
maintenance functions using RAS as explained for FSE and the construction agency to identify
in block 33. The contractor shall revise pre- these requirements as early as possible in the
viously established design requirements appear- construction cycle to insure availability of long-
ing on the RAS to assure that the most current lead MGE at facility acceptance. The proce-

preliminary design information has been re- dure used to identify MGE to support MGE

corded. For example, in the establishment of shall be followed for identifying MGE to sup-

functions and design requirements for lower port RPIE. This will assure that MGE for

level items. it may be determined that a lower RPIE is compatible with total system physical

indenture item can perform the function pre- and support requirements. that it is not dupli-

viously allocated to a higher indenture item. ,acing other MGE in the system: and that main-

Appropriate adjustment and changes shall be tenance and calibration implications of the

made to reflect engineering decisions of this MGE are considered.

type. Additional information shall be added /ock 6". Develop Detail Maintenance Require.
to the RAS to define in detail previously deter. mants for Facilities.
mined design requirement& a. Since preliminary design efforts will have

Meck 6•. Develop Detail Design loquiremonts established such specific equipment design pa-
for Mainteneane Ind Items. rametere as tolerances, sizes, and power require-

a. The contractor shall identify changes to ments, detail maintenance facility requirements

previously selected MGE and determine addi- can now be developed. The contractor shall de-

tional MGE and AAE required to satisfy the termine required changes to previously defined

detail design requirements appearing on the facilities resulting from preliminary design
RAS. This action is similar to that discussed changes to existing MGE and A.A E and identi-
in block 38. The difference is that the equip- fication of additional MOE. The stop is neces-
ment being identified at this point is the MGE wary to assre that previously selected facilities
and AAE required in support of the MGE and can still accommodate the equipment and that
AAE selected at block 38. Since the detailed power, environmental, etc., interfaces have been
definition represented by this block is con- considered. Changes in facility requirements
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ihall be made to RAS. facility interface sheets& purpose maintenance facilities that can be de-
design sheets, Pnd facility perspectives as re- signed and constructed independently from

quired by block 39. previously identified integrated operation and
b. At this point the total facility design will maintenance facilities. The equipment and

have progressed well toward completion. inclu+- facilities selected shall be recorded in the CEI
ing those maintenance elements that are integral list required in the System Specification. The
with operations facilities. sueh as work plat. requirement to develop additional equipment
forms in silos. organizational maintenance areas and facilities will he incorporated into the
or shops, and utility services for portable .GE. development contract.
It will. therefore, be necessary to evaluate pro- Block 69. System Requirements Review. The
posed facility changes resulting from this de- SPO will review additional selection of main-
tailing agadit trade ow! the design impact of the tenance elements resulting from blocks 62
aianlite against the 'on.trai,|t or rhe existing through 67. The SPO will take action to con-

facility" design completion. tract for the development of these additional

Block 67. Develoo Detail Requirements for CEIs. using the Part I Detail Specifications.
Maintenance Personnel and Training. Where inventory equipment Uas liin ident-fied.

a. As a part of the detailed definition, the the SPO shall determine the availability of the
contractor shall determine the impact of pre- item. As described in chapter 4. this review is

liminarv design chances and additions to per- conducted to approve the establishment of any

sonnel and training requirements see block 40). additional maintenance dlesic'n requirements,

The basic tool to be employed shall be the RAS. including facilities. System and CEI effective-
Aks design requirements are changed, changes to ness requirements shall be updated by use of theAsesinnenn requirements arechangedchanlges d. data developed in blocks 62 through 67. Thepersonnel and training requirements shall be de- review to be made is similar to that described
termined in terms of personnel tasks to be per-
formed, performance times required. training in block 43.
equipment required, and changes to procedural Block 70. Perform Maintenance Loading trade-
data requirements. The initial QQPRI and Off Studies.
TEPI shall be further detailed, if necessary, to a. The actions described in blocks 70, 71, and
reflect the results of additional preliminary 72 are accomplished concurrently. The con-
dlesign.2aracopihdcnurnl.Teo-

des Wile tractor shall perform the trade studies necessaryb. While the above act ions i blocks 62-6, ) are
shown as separate steps. they are accomplished to determine the combination of equipment,
on a concurrent basis. A continuous balance spares. and personnel required to effectively
must be maintained between the requirements maintain the system.
imposed by all elements of the system within the b. In deriving information necessary to
constraints of time, performance, and cost. "maintenance load" the system, it will be neces-
When equipment requirements impose heavy sary to conduct cost-effectiveness trade studies.
demands upon personnel and training, an alter- Maintenance loading analysis provides an ana-
native equipment solution should be sought. lytical means to determine the quantities of
When facilities constrain equipment deuign. maintenance equipment, spares, and personnel
alternative possibilities must be considered. and to examine plausible combinations in ar-
Block 60. Select Additional MOC, AAE, and riving at a best fit. Trade studies may be re-
Maintenance acliltles. The contractor shall se- quired to establish the basic ground rules neces.
lect additional MGE, AAE, and maintenance sary for conducting maintenance loading
facilities to complete the list of maintenance analysis. Examples of basic ground rules may
equipment required to support operations, main- be "Loading will be accomplished on a single
tenance, test, and activation functions. Nor- failure basis." or -'A CEI is in a maintenance
mally, any new maintenance facilities identified mode from tlke point of malfunction indication
will be depot-level maintenance or other special- until the unit returns to the supply bin."
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Block 71. Correlate MGE, Personnel, and Spares rides the necessar" data for evaluating the im-
to Maintenance Functions. pact of design changes. For example, when

a. Sufficient information should now be avail- the reliability of the system changes there will
able to assess the impact that design has on the be an effect on the quantity of equipment and

quantity of MGE, personnel, and spares r. personnel required to maintain a constant in-
quired to maintain the system. The contractor commission rate.

shall assure that the design identified will result Block 73. Revise Quantity Estimates of Equip.
in attainable maintenance requirements: i.e.. mant and Personnel. U~tilizing the data derived
that the quantities of equipment and personnel from blocks 70. 71. and 7"e. the contractor shall
required to maintain the system are not exces- revise the quantity estimates determined in
sive. blocks 53 and 54. Quantity and location in-

h. To determine the impact of design on the formation inputs shall be made to the system
quantity of equipment. personnel. and spares illoration loI.nient required lhv exhibit X1.
required to maintain the system, it is necessary AFSC'M 375-1: the QQPRI document for
to correlate the required NIGE. personnel, and quantities of personnel: and TEPI for train-
spares with the maintenance functions. The irg equipment requirements.
documentation to record these correlations is Black 74. System Requiroments Review. The
suggested in attachment 1. FPO will review the information acquired from

r. Inputs to the maintenance loading analysis the activities prescribed by blocks 70 through
include information appearing on time-line 73. The specific task will be to evaluate the
sheets. end-item maintenance sheets, RASs, and impact of design on maintenance requirements
Part I Detail Specifications. Other inputs determined as the result of the maintenance
necessary include information derived from loading actions. Since considerable detailed
the M•aintenance Plan. System Specification. information concerning equipment and person-
and other documents listed as source documen- nel quantity requirements is now rvailable, the
tation (block 20). For example, such factors effectiveness of the planned use of equipment
as the number of days deployed before units re- personnel and facilities can be assessed. The
turn for preventive maintenance, the number of maintenance loading analysis data will be re-
units to be deploved concurrently, the hours of viewed, as well as the updated quantity esti-
work per person, and equipment availability mates. As in the case of other SP0 reviews.
must be considered. previous review actions will be followed up.

Block 72. Determine Total MOE and Mainte- This review action provides the basis for tech-
nance Personnel Required by Location. nical direction rejquired.

a. The correlation of MOE, personnel, and Block 75. Continue Preparing Arrangement,
spares to maintenance functions, including the Envelop*, Conetruction, Plan, and Interface Con-
effect of queuing, permits the determination of trol Drawings.
the utilization frequencies of MGE by mainte- a. The detail design initiated at block 61 may
nance location and the quantity of MGE re- require development of arrangement, envelope,
quired to support a given force structure. A construction, or plan drawings. Arrangement
suggested way to document this data in sum- drawings show any projection or perspective of
mary form is described in attachment 1. items with or without controlling dimensions

b. The contractor shall develop personnel and to indicate their relationship. Envelope draw-
equipment utilization data to evaluate the im- ings show outline, overall and mounting dimen.
pact of system design on maintenance require- sions, and other dimensions and data necessary
ments and to determine production requirement to discloee mechanical, electrical, functional.
and training loads. For example, the person. and physical interchangeability of items. Con-
nel utilization data shall be used as a guide for struction drawings illustrate the design of build.
structuring crews or teams when uftd with ings, structures, and related construction, indi-
derived time-line data. The information pro- vidually or in groups. and include pertinent
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services, equipment tilities. and any other enct- Interface control drat-inrs shall be available
neering features required to establish the inter- for use in CDRs and become part of Part I De-
related elements of the ,lesion. Construction tail Specificatious. Interface control drawings
drawings present design information by pic- are not used for production.
torial plans. elevations. sections. and details. Stock 76. Contnve Prepad,,g Assembly, instal-
Maps. perspectives, and site plans are not to be latin, and Diagrm Drawings.
"onstrued as constnrction drnwines. Plan
dirawings depict fottidation fraining, floor, or a. With more detail dle-izn accomplished,
roof plans. A plzlan urawinar indicates the detail drawings, ;uclh ai :ieinhly. installation,
shapes. sizes. and materials of foundat ions. their and diagram. zhall be dleveloped. Some of
relation to the superstructure. and their eleva- these drawings may have heen prepared earlier
tion with reference toa tixKi datum plane. Iota- and are not necessarily complete at this point.
tion of walls. partitions. I mlkheiuls. -trnctures. They form the basic for produ.ction drawings.
coompanionways. columns. -tairs. 'entilators. b. Assembly drawings depirt the assembled
shape and size of roof. etc. These drawings relationship of two or more items or groups of
shall he prepared in accordance with MIL--D- items and assemhbcs. or -t ..,op of rub-
70327and Nn L-STD-7. assemblies required to make tip ;in assembly.

b. Construction and plan drawings are typi- c. A.n installation drawing ihows general
'al of those prepared iii ;upport of facility configuration. attaching" hardware, and infor-
design for inclusion in Part 1I Detail Speci- mation to locate. po,ition. .tnuI mount an item
fications. formerly called "'Facilitv Construe- relative to fixed points .and ,,ther items. An
tion Contract Plans and Specifications" installation control drawing sets forth dimen-
(reference exhibit ITT, AFSCM .75-1). sional information. clearances. and cable attach-
whereas arrangement- and envelope-type draw- ments required to install an item to other items. )
ings are prepared in support of detail design d. Diagram drawings are detailed schematics
of hardware. These drawings are representa- of electrical and electronic circuits and fluid
tive of the type that are to be prepared to mechanics piping/valving diagrams. These
document the progress of the detail (lesion be- detail diagram drawins are to be derived from
tween the PDR and critical design reviews schematic diagrams and detail design. The
ICDR). Applicable detail design drawings detailed schematics shall indicate all interfaces.
shall be available for use in ('DRs. Some of piping, valves, controls. wiring. terminal. re-
these drawings will have beeni prepared in pre- lays, and other componenti ,omprising the
himinarv and sketch form during the latter CEI in their operatinig relationships. Circuits
part of the definition phase and prior to the shall be depicted on an end-to-end basis. For
PDR and are now made more definitive, example, one function of the launch control

c. Sufficient detail design information such subsystWer might be "transfer from ground
as schematic diagrams. is available to prepare power to aerospace vehicle power": the detail
interface control drawings, which are to be schematic would indicate the circuit from the
controlled as specified in AFSCM 375-1. In- initiating control switch through all of the
terface control drawings are used to define and wiring internal to racks, consoles, and cables,
portray physical interfaces between equipment through the aerospace vehicle wiring to the
being designed or procured by different con- activating motor-driven switch/relay (which
tractors, to define interface design responsibili- transfers the power) and back through the sys-
ties within a contractor organization. and. in tem to the indicator which shows that the
the case of facilities, to supplement the facility function was performed. All wires, terminals,
interface sheet. These drawings are actually connector/conductor pins. relays. indicators,
prepared as interface responsibilities are de- and/or switches used in this circuit would be
fined. Some of these responsibilities may have included in the schematic.
been defined during the definition phase. par- e. These drawings are representative of the
ticularly in the ca.s of facility interfaces, type that are prepared to document the prog-
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ress , ' the detail design. Each system will conducted as described in block 59 of new spe-
dictate tha type of detail drawings required. cial maintcnance facilities selected in block 68.
Anplicable detail design drawings shall be Block 78. Validate Maintenance Equip.ent/
available for use in CDRs. Engineering pro- Facilities Port I Detail Specifications. Tht PDRS
duction drawings shall be prepared in accord- conducted on maintenance facilities will have
ance with MIL-D-70327 and the types of draw- determined that the design approach for these
ings shall be in conformance with MIL-STD-7. items is feasible and sound from a design, de-

P0'ick 77. Conduct PORs on Maintenance velopment. test. and activation view and that,

Eqaipmont/Facilitles. therefore, tile Part I Detail Specification is
valid. Changes made to the contracted design/

3. In light of the design approach estab- performance requirements (luring the PDR
lisbed during the PDRs on operations equip- shall be reflected in Part I Th.ail Specifications
ment and facilities, the contrav'tor hiall develop tising design requirementF, ECPs.
an engineerina approach tn the detail design of Block 79. Initiate Detail Design of Maintononce

MIGE. maintenance, test, and activation facili- Equipmont/Facilltios. This action is similar to
ties and A.AE. PDRs shall be conducted to thiat t.pecified in bluck ta. the items to be di-
review the design approach for maintenance signed in detail are maintenan'ice items; i.e.,
equipment and facilities, as described in chapter MGE, maintenance facilities, and .AAE. As
4 of this mannal. and :pecifie+, in exhibit XIV. ,tated in block 63, explicit design or identifica-
AFSCN1 375-1. The objectives of PDRs are tion of NIGE to support RPIE may be delayed
:o assure that 1) the design requirements base- until the RPIE to be maintained is specifically
line approved, established. a' contracted identified by the construction contractor.
against at the end of the definitnor, phase can Block 80. Continue Preparing Arrangaomsint,
he achieved. (2) the enaineerine clecigrn ap- Envelope, Construction, Plan, and Interface Con-
proach taken by the contractor is technically tral Drawings. This action is similar to that
feasible and sound. and (3) the detail design specified in block 75. except that the drawings
can commence to implement the design ap- describe the CEIs and facilities required for
proach. Action items resulting from PDRs the maintenance of the system.
rhall be covered cont.'actuallv and binding Block 81. Continue Preparing Assembly, Instal-
upon PDR participants. Changes to the de- lotion, and Diagram Drawings. This action is
-i,-n r~quirements baseline established by the similar to that specified in block 76 with the
Part I Lhtail Specifications shall be made using exception that these detail drawings relate to
design requrement ECPs in accordance with the maintenanceof the svst'm.
exhibit IX, AFSCM 37.5-1.

b. Changes to system engineering documen- Block 82. Expand Category I lost Requirements.
ration shall be made to reflect changes to design a. The following category I test prograum ef-
and t-s requirements, design approach, func- forts have been completed:
tional requirements, facility requirements, (1) Category I test concept identified in
training and training equipment requirements. PTDP was implemented on test functional dia.
personnel tasks, and procedural data require- grams and related RAS (reference blocks 3 and
ments. Schedules for PDRs shadl be estab- 4) which provided inputs to the category I teAt
lished by the contraotor subject to approval by plan (mfeknoe AFR 80..14 and A CMM 8.3-
the SPF. 4).

c. For maintenance facilitics, PDRs will es- (2) Category I system and subsystem test
tablish that the maintenance facility require- requirements were developed (reference blocks
ments updated in blocks 62 through 73 are still 10, 17, 31, and 51) aad documented in the Sys-
compatible with facility drign accomplished tem Specification.
ir, blocks 58 and 61 or that design requirements (3) CEI category I tet requirements were
ECPz have been initiated and approved to meet develoned on design sheets which becAme sec-
updated facility requirements. PDRs shall be tions t. id 4 of Part I Detail Specifications.
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(4) Category I test sequences were do- in the flow is shown to indicate that there is a
veloped using functional diagr.ms and time line continued requirement for repeating the process
sheets and documented in the category I test to reflect changes to engineering decisions as
plan. detail design progresses. Iterations will acco.,-

(5) Category I test equipment and facili- modate differences irt time phasing of system
ties requirements were developed using sche- elements; e.g., facilities will pace the elements
matic diagrams and design sheets (reference they aresupporting because of lonaconstruction
Ialocks 3S. 41.47. and 48). lead times, and facility procurement under the

16) ('ategory I test personnel requirements MCP makes it necessary to perform final iden-
were developed using RAS (reference hlockls 41 ritication of facility ('EIs late in the construc-
;Ind 49). tion period.

b. Using the detail desiirn developed, the con- Block 8S. Prepare Calibration Requirements
tractor shall expand the test requirements iden- Summaries.
ified earlier and outlined above. These test

requirements shall be the only basis for the a. The SPO may elect to pre.-are calibrationpreparation of category I test proceduers. requirements stummaries tCRS,&) utilizing in-
" ohouse Air Force resources or may direct them

Block 83. Review Category I Test Procedures. to be prepared by the contractor. When di-
Test procedures shall be reviewed on the basis rected contractually, the contractor shall pre-
of system engineering documentation, specifica- pare CRSs for erauatine existine or establish-
tions, and detail design data. The reviews shall ing new calibrat on certi fieat ion. and mesurig
be selective and shall primarily concern thecate- standards for AVE, aGE. MGE, AAE, and
gory I test procedures for the system and major facility equipment at organization, field, and

subsystems and CEIs. This review shall assure depot levels of maintenance. The data in Part
that the category I test requirements can be I Detail Specifications and RAS provide the
iffectively implemented. input/output parameters requiring calibration,
Block 84. Support Category I Tests. Engineer- certification, and measuring. The FSE will
ing support of category I test shall include (1) identify calibration requirements for critical
test result evaluation and (2) the identification RPIE subsystems. If the equipment requiring
and resolution of problem areas. Test result calibration is to be procured by competitive bid-
evaluation shall utilize the -ystem engineering ding under the MCP, identification of specific
process. :ie System .'pecificat ion. Part I Detail parameter values may be delayed until selection
*4pecifications. and detail design data to assure of specific equipment during construction. In
that compliance with performance and design this case, the CRS will be completed by subse.
requirements has been successfully demon- quent iteration.
strated. This process shall be applied in rsolv- b. Calibration, certification, and measuring
ing technical problem areas arising from the requirements shall be determined during the
test including definition and justification of system engineering process. A CRS should be
required changes. (leveloped and produced in two phases. The

NOTE: !teratioma of System Engineering contractor's obligations for both phases should
Process During Detail Design. Figure 5 iden- be covered in one contract.
tifies iterationsof the system engineering process (1) The first phase would cover the cali-
during detail design. Since successive itera- bration requirements from the start of CEI
tionsor repetitions of the process will follow the determination through category II testing.
same logic as the initial sequence of activitieE. These calibration requirements would be con.
each repetition resulting from the progression solidated by the contractor and are those which
of detail design is not shown. It is not possible are to be complied with by contractors.
to predict the specific nature ard depth of the (2) The second phase would cover the
iteration required for all systems. To portray calibration requirements determined during
all feedbacks and loops for every engineering category II testing and through the operational
decision is not practical. Consequently, a break phase. These calibration requirements would
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be consolidated by the contractor with assistance or associate c'ontractors shall be s-egregated in
from the SPO and the using commurand, and are s-eparate sections of tl,. CRS.
those which are to he complied with by AF g. The calibration requirements information
operations and maintenance personnel. Phase shiall be prepared ii. the format specified in
11 calibration requirements wo-ild reflct the attachment 1. The CRSs shall be revised when
experiences gained during the eariy portion of corrections or revisions to the Detail Specifica-
the operational phase. tions or other detail de-ii.ra etinineering docu-

c. The calibrations workload and out-of- mentation reflect :I design chiance in parametric
commission Lime are significant factors that valies or meinsof measuremient.
must be reviewed (luring the detail design pre;- )I. Cal ibrntilon requ iremientIs deve loped fort the
ess to assure that the total svstemn can be effi- purpose of vontrolling t(ie acrui-acy of the con-
ciently mainained. The end-itemn maintenance trnetors* meansirine and te-t equaipment shall be
!cheets shall be examined to establish an estimate developed in u""rordlanuve with MILr-C-45662A
of time, manpower, skills, and equipment re- Anld MI ,-P.A Unless otherwise speci-
quired for calibration. fied. CRSs shall be initiatedi at this point and

d. TIM (PTh, _-hall provide aI 4-part summary bubijmted to tnl ej() aiter t~iv- CI)Rt-
outlining the design requirements for measure- Block 86. Prepaer Part it Detail Specification#.
ment of pitraileters at e;%wlu echelon of measure-
mient. The taininiary p~rovidles for displaying The contractor shill prepare Part IT Detail
the paraumeters of each itemn uf the system to be .$pecificait ions for equipment and facilities.
measured or calibrated. The CRS'shall i~ndi- Part 11 Demil :-pecificat ionis shall contain ref-
cate the r-anges and accuracies of the parameters erence to an approved top (lrtr'ing for the CET
to be measured by each specific device compris- and shall be prepared in accordance with ex-
ing the chain of equipment from the operations laibits 11. 111. IV. and VT. XFSCII 373-1.
requirement to the basoe standards laboratory. This block does not represent the initiation of
CRSs shall summarize test equipment require- engineering and detail design required to for-
ments in both kind and quantity and thereby mulate the Part IT Detail Specfcation, but it
assure that nll parameters to be measured ar d .oes represent the start of formal document&-
considered andl S.utistied and that the potential tion of the engineering and detail design. The
workload of it lbase precision measurement translation of design into hardware must be
equiipment laboratory aj~M can be ~ap- c'onstantly assessed within the design require-
p sd inents andl design approach e~.rablished by Part

e. It is not intended to provide calibration I Detail Specifications. Emphasis on the "build
capability at local babe PNMEL level to calibrate to** documentation (i.e.. Part 11 Detail Specifi-
all working standards. Where it is not eco- cation) is necessary to assure that the delivered
nomical to provide this capability, the items will product matches the requirements against which
be exchanged. If the working standards ane the the product is to be delivered and accepted.
property of the squadron (category 111), the Stock 8?. Determine AVE, 009, AAU, and MOE
bane PMEL (category IV) will be responsible Oventhiles Required.
to have a calibrated exchange item on hand at i.System engineering documcntation estab-
the correct time for exchange. Examples of lishes and maintains continuity between engi-
such items are deed-weighit tester and stand- neering and provisioning. The contractor, with
ard cells. . approval from the SPO and SSM, shall estab-

f -Summaries for more than one type of equip- lish final firm quantity requirements for AVE.
meat or parmneters miiy be contained on one (OGE. NGE, and AAE. The contractor shall
page. Similar typer* of parameters (category base CEI quantity determination on the system
1) should be grouped on successive pages; ho'w- engineering doc*umentation and quantity esti-
ever, It is not desired that data be held until matas made earlier. The required CEIs for
a large number of similar summaries can be test, activation, and the operational inventory

acumlaed 1at pov~ld y ubonratos shall be procured against Part IT Detail Speci-
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fications in sufficient time to insure availability necessary test duplication and to permit the
when needed. selection of optimum test requirements in niew

b. MGE quantity requirements for test, acti- of the total planned test program, the definition
vation. and the operutional inventory shall be of all test requirements shall be coordinated as
determined as described in AFPI 71--650. The one action. In defining test requirements, em-
establishment of firm quantities of NIGE shall phasis shall be directed toward assuring that
he based on the system engineering documenta- (1) major CEIs and subsystem functional in-
tion. particularly eud-iient maintenance shleers. terfaces are verified: (2) operations equipment

and UGE. rather than zpecial equipment ex-
Bloctk##. Provide Engineering Inputs to the lusively for U&C or testing, are used to the
Selection and Acquisition of Spare Parts. maximum extent possible: (3) the l&C require-

a. The purpose of this action is to provide meats which are an integral part of testing ap-
engineering inputs to the -eectiotn and lcqjiisi- proximate the oljewrt iotis environniett : and (4)
tion of the quanttities of spares required to sup- the system is operable and maintainable in the
port I&C and category II tests. In order to operations environment.
:assure that spares selection is compatible with b. CEI acceptance test. verification require-
the requirements of the system. the results of ments shall be developed by the contractor for
the system engineering effort shall be used as inclusion in section 4 of Part II Detail Speci-
the foundation for the selection and identifica- fications. The test/verification requirements
tionof-pparesquantities required. Major inputs shall be limited to those necessar. to demon-
• o this atation shall he the data provided on the strate compliance with the section 3 require.
maintenance lowding siteets. This latter infor- ments. The contractor shall define detail test
mitnion shlil form the basis for spares provi- functions and test equipment. personnel, and )
lioning action for the onrttiomtal inventor-l as facilities necessary to implement the acceptance
required later in the program by AFPI 71-6-74. test/verification requirements.

b. Operational program spare parts for AVE. c. Acceptance tests of a CEI may be made on
OGE. MGE. and AAE shall be selected and an incremental basis: i.e.. testing of a sub-
acquired as set forth in AFPI 71-473. The assembly may be required prior to its incorpora-
system engineering documentation establishing tion into the next higher assembly. Acceptance
the detail maintenance requirements shall be testing may or may not be concurrert with cane-
used as the basic source of information in select- gory I and category II resting.
ing spare parts. Spares shall be selected on an
incremental basis as the required information Stock 90. Define instalion and Checkout RI-
becomes available. quitmments. The general requi rements for I&C

of the system contained in the System Specifi.
c. Spares for RPIE will be provisioned as a

cation shall be amplified and made more defini-that adequate, realistic recommended spare tive. The appropriate activation functional

parts lists are developed from maintenance con- di, ramr, RAS. time lines, schematic diagrams,

cept, facility Detail Specifications, vendor data, and Part 11 Detail Specifications shall be ez-

and maintenance data for delivery as required panded or initiated to assure identification of
the functional requirements and the attendantby AFR 400--41. The selection of RPIE spares euimnproe, dfaltyeqr.

may be delayed until the award of facility con- equipment, personnel, and facility require.
struction contracts (block 94) and the subse- ments. Activation functions may include (1)

quent updating and expansion of detail facility equipment handling, storage, and installation
engineering and support data. at the use site and f2" equipment post-installa-

Block 89. Define Acceptance Test/Veriflcation tion verification tests.

Requirements. Block 91. Expand Category II Test Require-

a. Acceptance testing, I&C, and category 11 monts.

testing have similarities of purpose and phasing a. Category 11 test program requirements
in system acquisition. In order to avoid un- shall he further defined by the contractor to i 1)
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expand the previously dleveloped category 11 1). These revi ews are conducted on an mnecre-
test requirements in th System Specification: mental basis to insure acceptability of the detail
12) exipand and integrate th CEI test require- design accomplished since the PDRs. T1he
ments deferred to category II testing by the dletail design presented on drawings. schematics.
Part I Derail Specifications; (3) define the spe- and mockups or actual hiardware shall be re-
ritic category 11 test functional requirements viewedl against thme desig-n requirements aind de-
and Meatedl test eqiiipment. facilities. and per- ;ian approach in the Part I Detail Specification.
,wonnel requirements. Since this effort will iin- The objective is to determine whether the rec-
cludle formaml demonstration tests prepliratory ')lnrended detail tle:ign -.Oliitioim .atisfies the
to tuirnover of thle system to tlime titing agency, it desigm requirements and l):L-ic approach estab-
necessitates developing test reilnirements whiich Ikhed by Part I Detail %ýper 'ct ions. The
inake maxinium iise of ti-sint agency operimtions niaterial reviewed at a CDR will v-ary% depending

md uiu mre~mihepersonnel and of tiumi I opera- 1i pon thle c-niplexit~ 4f t~ li *El . In ý-omre cases.
iions anid manilitenance piwoeditinhl data. For a reviewv of the drawings provided with the ini-
deuinitions and objectives of catecory 11 test. hial Part 11 Detail ;ýperificatlon wrill suffice: in
reier to AFR 6(O-14. other ca~es the contractor may be re44uird to

b. Category 11 tests assure that the system. present soft or hard mockups. breadboards. or
subsystem. and CEI qualification testing lii'i prototype, hardware to establish that an ade-
been satisfactorily completed and that mini-mieilti einslto spoie.C~

utui areptble elibilty.mainainbilty, are intended to include incpect ion of all aspects'-afety. and othfer system effectiveness require. of the design such a.z performanice. packaging,
ments have been successfully demonstrated
prior to the turnover to time using agency. Ptirr. Eafc t D shallbe facitogr.aned sevfety.

v. The resultiris: acceptance test. I&C. aind EchCRsllbaniegtdreewy
vittegory 11 test requirements and the test re- aill design engineering area-, and technical disci-
quirement/facility detail design data shall be plines having an input to the CtI being re-
utilized for the preparation of detailed tet viewed. Separate formal design reiiews shall
procedures. I&C p~roceduires. and the uising nor he conducted to determine the adequacy of
agency turnover plan. a single particular design encineering area or

flock 92.-Conduct Critical Design Review (CDR) technical discipline: e.g.. mechanical, electrical.
on Operations and Maintenance Equipmentli o ananblt n aev ealdpo
Facilities. cedures for CDRs are specified in exhibit fl

a. ~meconracor hal coduc CD onthe AFSCNM 37.3-1. The relationship to other ris-
operations and maintenance equipment /facil- tieos itms specifibedi ciivered cotabove. CD acd
ities. CDRs may or may not be attended by he tinteshalbcoedcnrctlyad

SPO r te dsigateddevlopentwill be binding on CDR participants. Changies
ing representative depending on the results of reltnfomheCRsalbicrpaedn
PDRs, the detail design efforts. and the com- the system engneering documentation and ap-
plezity of the CEI. Thie schedule of CDRs propriate Detail Specification.
shall be ebtablished by the contractor subject d. For other than f rcilitirs, the result of a suc-
to approval by the SPO. CDRs for facilities cemsful CDR is to commit design to production;
will consist of the traditional final design re- i1e., the contractor is permitted to produce
vie". of the facility detail design and w'ill be equipment in accordance with the detail design
conducted by the aippropriate AFSC division presented at dhe CDR and reflected in Part 11
civil engineering activity. This review will re- TDetitil Ap~eciftent ions.
suit in completion of part II of the Facility CEI NOTE: Continue Systemn Engineering Proc-
Specifications (kblock 93) and their issue as "bid e#, During Pirodtsc'on. A break is sho.uown in
psackage&' to the appropriate construction figure 5 to indicate that there~ is a requirement
agency. to continue the b~f-tem engineerMinr process dur-
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ing the production effort. As the design and tracted for separatelY lthroueh the N[CP. The
development effort is completed and the pro- :k'vard of the const ruct ton cont ract is sigriit ica nt
duction, effort is expanded. the updating of and in its phasing to ot her systemi elements. part icu-
changes to system engineering documentation larly since it signifies the start of a further iden-
are reduced until it becomes primarily a change tification cycle for system equipment through
evaluation and justification tool for ECP ac- competitive procuremnent of commercial standl-
tions. At the start of produiction, the SPO will .Ird mid --off-tlie-dielf- hardw.are. This late
determine when updating and changes to systemi phasinz of (le(nileil information places a. re-
engineering docuimentauion will Ie terminiated itiiiiement on FSE to p~rovide the I~ezt compro-
and wvill identify the Iv% el oif effort required tin- mise between total sy-tem needs, andl thle military
til that time. construction environment bY etfectively plan-

Bloc 93 Coplee Prt t DeailSpeifiatins. nine and forecasting thp 'Inca availability and
Blok 3. omlet Prt i etal pec~ctios. estabi ishluFli~t :i 1111 ,ign-,i',ii ý- I itlu lez. In oidler

a. The contractor bliall comnplete Part 11 De- to meet these regmireniem.t. FSE must be fullY
tail Specifications prior to th~e first article con- aware of the needs of tlie total .ýv '4eni engineer-
figuration inspections iFACI) . The Part II ing process during zhe apiiinpi-ize. W:'h
Detail Specifications and referenced drawings the awrard of construction c:ontract. F:SE
are the complete --build to" doewunentation nec- changes from a role of essentially system design
essarv for the control. logistic support, and re- to one of primarily monitoring ilhe constrmiction
p~rocurement of the (Els. These specifications and of updating thle suppor-t da-a.
represent the product of the detail desipgn effort Block 9S. Re'vie Acceptance Tosu/Vieriflcation
.4nd define the product configuration baseline Procedures. The acceptance test verification
(reference AFSC0s 3Th-l and 375-4). poeue eeoe oipeetTets e

b. Part 11 Detail Specifications for facilitiesz (lirwtires (lev efined in )(- to implen the t re- pel
will be arranged in appropriate packages for for compatibility with the re-t re'i~iireinents in
construction bidding and contract award as pro- the System Spe'cification, the Part I Detail
vided for in the 1MCP. All documentation, Specification. and the system engineering docui-
drawings. design calculations. procurement mnain eetv eiwo ~etners
specifica tions, control estimate. special condi- procedures shiall be accomplilteui for major sub-
tions, etc., necessary tar the execution and main- ivstems arid Els. Quialiticknioii resting should(
agement, of conitruction traditionally included I"e completed prior to, rte ?-irat of acceptance
within the Facility Cunit ruction Cont ract Planis testing. M~ien qualificatioii ce-ts are not coni-
and Specifications will make up part 11 of the plete. acceptance testing shall be accomplished
Facility CEI Detail Specifications required by- on a contract deviation basis.
exhibit III, AFSCM 375-1. For critical RPIE
subsystems, Part 11 Detail Specifications shall Block 96. Conduct first Article Configuration
be completed in accordance with exhibit 11. Inspections (FACI) an Operations and Mainmo.
AFSCX 375-i. noance fquipment/Facilitlivs.

Block 94. Inputs to Production and Facility a. This action results in the approval of the
Construction Contract. product configuration baseline and completes

a. Wth he onfrmaionbv OD/USA of the transition of control from "design to"' to
a. Wth te cnfiratio byDODUSAFof *build to" documentation. The requirements

word to proceed with production and the num- fo A sarqpcie in xiibt I.
ber of units to be prodluced having been specified Afor 1751 FACs ar p cified e ine exhib t Xi
in the production -schedule, contracts for pro- SC ;1Z-.FCsom rete eti
duction quantities are awarded. These con- drawings and specification with the hiardware
tracts for hardware are negotiated against the produced from these drawings and specifica-
Part 11 Detail Specifications. tions. The produict of a FACI is formal ac.

b. The actual acquisition of a facility, which ceptance of the Part 11 Detail Speriticarions
is comparable to the production cycle of other and is a prerequisite to CEI acceptance test'
system elements. is normally funded and con- ve.-tification. S,:ubsequent to a successfuil F d.C
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changes to the Part II Detail Specifications electronies-meteoroloazcid installation inspec-
shall be made by means of preliminary and tion certificate," reference T.O. 31-1-6. This
formal ECPs in accordance with exhibit IX. inspection shall insure demonstration of the
AFSCM 375-i. technical adequacy of newly installed. modified.

b. There will be FACIs for facility CEIs or modernized ground communications-elec-
described by Part 1I Detail Specifications de- tronics systems.
veloped under exhibit II. AFSCM 373-1. B/ock 97. Review Instollation and Checkout
There is ito F.d required for facility CEIs Procedures. The contractor ýhall review I&C
defined ttnderexhibit III. AFSC31 373-1. The procedures using rsytem engineering documen-
equivalent to a FACI for these CEIs is a series ration. theSystem Specifi-at Ion. the Part ie De-
of reviews and events during construction and tail Specificamion. Inven'totr opecificat ions,

activation. For example, the submission and ;nd related detail deiiii .Ura. The review
approval of shop drawiii.rs, fabrication draw- 1l1dll be delectire and -hail irez n rily be ac-

ings. iuaterhil samples. etc.. documents the de- complished on te stem and major subsystem
ta'l design or .,juipment selection by the con- checkout Droceduren and l% , mi nv criticatl in-tal-

szruction rontr•tr. Once approved, these otion pirce,,a.resl I . 'e\'i :uaii tJ1 i-
data further define the product configuration ted towat
baseline. Individual equipment and materials requirements are properly implemented by the

are subjectequirementionare preperlstrunioneinenprocbduthe
are subject to inspection by the construction I &c procedurei.
agency to insure it:; compliance with Part II
Deail Specifications requirements. Thlese . Block 9. Review Category of Test Procedures.
spections iimty take place at the supplier's fa- Category II test procedop t it e shtll be reviewed
cility or at the construction site during installa- for compatibility with categos 11 osystem and
tion. Completed facility elements must be major subsystem d et requtrements. This re-
inspected for compliance and -as built" draw-g view shall be directed toward aosuring that the
and must be prepared to document field changes selected tes procedures specified or referenced
and options esercised by the construction con- in the system test plai have been properly con-
tractor in thr. actual pheysicl construction and sidered and will fulfill the appropriane cate-
arraanpcri.nt of equipment. Where perform- gory 11 test requirements reference block s9).
annec is specified. acceptance testing will be Block 99. Support IC and Category it Tests.
!.:+complished and documented prior to the ac- . engineerinz support of the IC
ceptance of the facility from the construction ll pilSstem enoinerine p'urport of the il-
contractor and transfer of accountability by shall be provided for the purp le of (1) facil-
means of DD Form 1354, Transfer and accept- alastng the resolution of technical problem
ance of military real property" (reference AFR areas: (-2) supporting any resulting change
88-9). Through this proee., the shop draw- definition and justification; (3) spporting any
ings, vendor data, and "as built" drawings all re(4uired retest during the I&C operations, andbecome part of the specification package. (4) failure analysis.

becoe prt f te secifcaton ackge.b. Category 11 test support shall include (1)
c. Because of these differences, it is essential b. Category to essurthal includea(1)

that the AFSC division civil engineering ac- test reultevaluation to assure that performance
tivity establish the proper controls during con- and design requirement compliance has been
struction to insure the timely availability of the demonstrated; and (2) identification and reso-

specification package and that the data be re- lution of problem areas including changes.

sponsive to the needs of the system engineering Block 100. Conduct Technical Approvcol Dom.
process as well as the facility construction onstroCton. There is a requirement to conduct
proces. technical approval demonstarations as part of

d. Where communications electronics facility the turtover of the sy-stem to the it. ing comm,'i]
installations are involved, the equivalent to (reference AFR 80-28). Thesedemonstrations
FACI is an inspction which results in the execu- will be conducted ont major systems for the pur-
tion of an AFTO Form 88, "Communications- pose of demonstraiing accepting the complete
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systein in thle operational envi ronment. Systemn Iility studies to denine itoit jutiify major system
engineer .ing shall support technical approval miotIilicat ions required as a re-tilt of product
dentonst rations to be vonducted agaiis~t, reuive- improvement chliume's o~r rhatiaes ro operational
ments in the System Specification. The require- iviquireniente when iI ) hle A F.S has engineer-
ments for technical approval demnonstrations inr resrxonsibilities- for rtme S *s-temn or (2) the
s~hall include using coinmnand turnover require- AFLC has engineering rer-pansibilitY but re-
minens and acceptanice pmiren-ueimts nina: can 1* ilite-.ts teclinivaI -mIppe~ti freontme rAFSC. Such
denimomn-traiteil iimml iiitn a svsteiii- tins.lled uojeru- mundifivaionsaoi. tire ltmfit id i- do-- IV and class
riuiil ellviro~lmiiemit. NlutNiimetl -whetlules amnd N' nmodificat ions in A FR ',--4.
procedures will be esitablishhed byv the SPO. 1). Sy-tem engineerina ýtippoin1 of such modi-
Stock 101. Assist in Doeinition of Category fi ficftiohl% is idlentical fo -tipport of previous
Test Requirements. System encineeringsu- dage ie. liYtrel-ilelnroesad

pot ndei itt-LImII teu - dipiem s te moiitin'itifi,mmtio 4, e..i-timi- awl or develop-
portmit li~im~am reqiremnts nem of new fumnt iomut I diaoranis. RAS. time-shall be provided lby rile contractor Mihen dIi- ieset..e.ýalb i~ipihdt ulrecred hv rthe :i'P) troferenice AFR ;ý.-1. lneset.e..ille c-npledofuy

Categor~y III rest objectives include assessment 'I-ieamitiivJ m * .r~cma m
of system operational capabilities and evaltma- phiasis shtall lbe placed nii determining and de-
tion of the logistic svstem. personnel. and pro- fnigteotlyte imatfthchg;

cedual dta. v~met-oiemmt~d fnctinal in- i.e.. defining equ ipmnteun. per-~oinel. facility, and
gram. RS. inie~lie seet. ~stei Spcifca- procedtivaldnioa inipaect, t'rarterted operations.

tion. mind r-elated des'igni ditta blitill he used to inneimc.atia n mi erfntos
identify 11) systemn requirements data and (2) block 104. Define Follow-On Development Test
backup enaineering rationale reqluiredl to define Requirements. The system enigimneering process)
,.ategory III test mequirenkenmis Although thme a1nd related datit nhaiml be utsed to 'leine the de-
using command oir airemmcY will be responsible velopmenr. test requir-einents for follow-on sys-
for the development of category III teat re- tern modifications. Stich tebtimmz iitaY be neoes-
quirements. specific system engineering inputs sti-v because oif 1I) .ignificamti changes in
should be made to insure using command/' Svsm cailt or clistilres in -vstem appli-
:igettt'v cog"aizomice o'f tlte category 1. I&C, and cation that were inot. te-te(I durinir category I
eategot-v II testing previously accomplished. and~ 11 rests amd are ntot part of ;in overall series
5.0 OPERATIONAL PHASE RIOUIRIMENTS: elitmane or 12) clitingei nit -nirevr ;y-tem clefici-

Block 102. Review Category fit Test Procedures nisfrwchetntce eenoavlbe
and Support Tests. Review of category III test during cntegoy Iland [I tests.
procedures and the support of category III test block 10S. Review follow-On Development
shall be provided by the contractor when di- Test Procedures and Support Tests. Review of
rected by the SPO. Test support shall include follo-w-on developmental test procedures and
necessary indloctrnnation of using command/ test support shall be similar to that accom-
agency personnel in rthe system characteristics plished for category TI testing (reference
and mode of operation, selective technical re- blocks 98 and 99).
view of the eategory III test procedures, find
assisting in technical evaluation of the test re- Block 106. Update System Sptictiftcatlon and
sults and failure reports. Part It Detail Specificauions. Changes to system

performantce' design requi remem s or CEI prod-Block 103. Develop Follow-On System Modifi. uct configuaraioni iequirements resulting from
cations. t4sting or system modification shill be reflected

a. The systein engineering process and re- in updated specifications in accordance with ex-
lated dlata shall be utilized in performing feasi- hibits VIII and IX, AFSCN V'7#&-1.
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Exhibit 2

IMPLEMENTATION REQUIREMENTS

1.0 PURPOSE AND SCOPE. This exhibit pre- c. Definition of communication channels be-
sents minimum requirements for implementing tween the participating Air Force organiza-
AFSC31 37.5-5. These requirements shall be tions and the SPO. and between Air Force or-
complied with by the 6PO. uther Air Force or- ganizations and participating contractors.
ganizations. and contractors involved in the d. Interpretation of Air Force regulations
specific system or project. necessary for the -ucce-sful accomplishment of
2.0 GENERAL. As required in paragraph 10, the requirements of the manual.
chapter 4, the SPO will assure that the require- 3.0 GSE/TDC OR SIG/RST RESPONSIBILITIES.
ments of exhibits 1 and -2 and attachment 1 are General system engineering and technical di-
specified in the system engineering implementa- rection shall be acocmplished by SEG/R&T or
cion plan iSEIP. reference pitru. -. O), and that GSE!TDC to assure (hat overall system tech-
the contractor responsibilities des.ribed in par- nical objectives are being met itn an economical
agraphs 3.0 through 6.0 arm contractually ap- and timely manner. In general, the tasks for
plied to all contractors. participating in system which the SEG/R&T or GSE.'TDC shall be
programs or projects for which the definition responsible include I1) analysis of basic system
or acquisition phase is applicable. The appli- requirements and formulation of the initial sys-
cable task describing the required system engi- tern performance/design requirements specifi-
neering effort shall be established by the deputy cation, (2) system design verification, (3) eval-
director for engineering and included in the uation of technical adequacy of system, sub-
work statements. The SPO will assure that an system and equipment interfaces, (4) system,
SEIP is prepared to implement the require- subsystem. and equipment design and perform-
ments and objectives of this manual in the most ance integration. 0) analysis and evaluation
etdective manner. Specific consideration will of system, subsystem and equipment develop-
be given to applying selected requirements of ment and test. and (8) technical direction asso-
this manual to system programs or projects for ciated with system, subsystem and equipment
which a detfiition or acquisition phas in ac- engineering integration. GSE/TDC or SEG/
cordance with AFR 375-1 is not specifically RAT shall support the SPO in accomplishing
directed when the program would benefit from the activities described in exhibit I or which the
such application (reference pars. 11.0). The SPO has primary responsibility. Definitive
SPO will establish memoranda of agreement levels of effort required by the SEG/R&T or
defining the responsibilities of participating GSE/TDC to implement these technical tasks
Air Force organizations involved in system en- should be negotiated and established in a mem-
ginering th. specific uystam or project. Thes orandum of agreement. Specific responsibili-
agreements will include: ties for each program phase are included in the

a. Definition of the specific areas of respon- following subparagraphs.
sibility. For example, the participating 3.1 Concie"ul Ph.. (Conceptual Tansilton).
AFCM]D organization will support the SPO in SEG/R&T or GSE/TDC responsibility shall
monitoring and evaluating the contractor's sys- be established at the tinie the SPO cadre is
tem engineering functions, actions, and results. established. During this phase, the general

b. Definition of intrasystem and intersystem system engineering and technical direction
interface responsibilities, tasks are directed toward meeting the prerequi-
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sites for definition phase de-cribed iII AFSC0 in accordance with the pro,:edures specified in

.5-4. This effort shall itclude zupportii, the cxibit I..AFSC.'I I7",-.

SPO to: .,. Provide techni,:ali iuput_ to the request for
a. Expand the requirements contained in the proposal i RFP). includinir statements of work.

SOR/OSR/ADO and evolve tecluxical concepts d. Provide ,larification of the technical
and definitize requirements to a level which will portions of the RFP as required. No contrac-
provide a basis for definition pha.w. Specific tor elirection will Ih --riven during proposal
,ystem ensvineerinc ai.onti ,lrinug ,.onceptual preparation.
transition include ,'-ial~lishmIl't oJf nission e. Prepare criteria for mid evaluate the tech-
requirements: derivation of gent.ral system re- nical ,:ontent of each propl-al in -upport of the
,luirements. including consideration of facilities. source selection board. .\,,i•t the -ource selec-
test. and activation development. personnel tion board as appropriate.
requirenienti. and maintenatie: timia -l nthe- f. Revise the detinition plia-p -ratements of
sis of requirenments into harlware terms :tnd. work in preparation for pha-e 1B negotiation.
as applicable, computer program terms: trade 3.3 Phase 18. The SEG R&T or GSE/TDC
.tudies: identification of mai,,r technical risks: zhall review. evaluate. advise ime -;PO on. and
and preparation of technical inputs to the initiate technical direction as required to obtain
PTDP. including --design to- ,'riteria, overall maximum results from the contractor's phase
reliability. :urvivabilitv,'vmmlnernbility, main- IB report. Dtiring conduct of phase IB, thetaitability :and safety paranmeters. The result •EG, R&T or ';SE. TD" ,hall inform the SPO

.,f this errort by the IE.G rUT ,,r GSE,TDC if a rontractor's approachl itmt compatible with
will be initial ,ystem engineering documents- the requirements in tihe System Specification.
tion: namely, functional diacrams. RASs. trade SEG/R&T or GSE TDC actions during the
,tudy reports. time line:. and dthematic 'ontractor's definition ,ri,'es, 4hlall include )
diagrams. technical evaluation of il incrementally de-

b. Formulate. review. antid approve the plans veloped system engineering documentation
and tasks which will be used to implement and from all technical aspects: i.e.. hardware, per-
control the system engineeriiia erfort during the ,onnel. facilities. and procedural data: (2) con-
definition and acquisition phases. The SEG, trictor's expansion, revision of the System
R&T or GYSE,TDC will be responsible for Specification: 13) contractor-developed Part I
preparation of time z-EP to implement the re- Detail Specifications: and (4 CEIs which in-
quirementsand objectives of this manual. This volve development of the ,tate-of-the-art, high
qlawilmet ptechnical risk, or higlh acquisition costs. To
plan will be prepared in accordance with para- accomplish the objectives established above, the
graph 8.0. SEG/R&T or GSEiTDC slh'l support the

c. When contracted studies are required, pro- SPO to:
vide surveillance and review of contractor a. Provide technical clarification and inter-

efforts. Where evaluation indicates a new or pretation of system engineering documentation
changed requirement, initiate technical guid- and specifications to all contractors at the guid-
ance or direction. ance meeting.
3.2 Phase IA. The SEG/R&T or GSE/TDC b. Schedule and accomplish in-process re-
shall support the SPO to: views and technical interchange meetings as

a. Prepare the basic system engineering necessary on system requirements and system
documentation required by this manual to de- design. These reviews and interchange meet-
velop technical inputs to the initial System ings are specified in paragraph 11. chapter 4.
Performance/ Design Requirements General The SEG/R&T or GSETDC participation
Specification (System Specification). shall include selective technical evaluation of

b. Prepare the technical portions of the ini- the products of the system engineering process
tial System Specification required by AFSC31 and shall compare the technical evolution of the
375-4 and defined in exhibit I, AFSCM1 375-1, system with pro-grnm objectives and total re-
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1uirements. Based upon this evaluation and 3.5 Acquisition Phase (Phase II Development).
comparison, the SEG, R&T or (SE/TDC shall SEG, R&T or GSE. TDC during phase II will
make appropriate recommendations to the SPO. include svsteni/sub-vstem design and support

c. Initiate technical direction as required to the SPO deputy director for test and deploy-
assure that the definition phase technical objec- ment to accomplish test evaluation covered by
tires are obtained. Technical direction way the System Specification and the Detail Speci-
result from evaluation of the results of a fications. Since a sianificant part of general
SE TD review or technical interchange meet- -vstem eneineeriz o.~urs during the system
ing. or from a request by the 6PO. formulation effort in conceptual-transition and

d. Prepare criteria for evaluating the tech- phase.s IA and 1B. technical direction required
nical content of the contractor's phase IB final in regard to resolution of system problems dur-
report. ing hardware development iIn phase II should

e. Resolve technical interface Iroblem-. be minimized. (inly in tle inStance where a
including those which develop between major technical question arises from data re-
contractors. view. test resiflhs. or orher .timulus shall te.-h-
3.4 Phase IC. The SEG."R&T or GSE/TDC nical direction be ueu. T, •EG/R&T ur
shall evaluate the technical content of the con- GSEiTDC shall assure that sws eg ineer

tractor's phase IB final report. The SEG/ inG and technical direction ster engineer-

R&T or GSE/TDC shall support the SPO to: plied to 1) sstem subsyste efforts shall be ap-

a. Perform technical selection of the most tion and control, s2 s e m'aluation of technicalpromising design approach and of the related odequacy of system and subsystem performance
system/subsystem elements from each proposal. in view of test results, and p3) assuring that
When required, synthesize these elements justi- the phase II designs are in fact evolving into
fying selection of proprietary items into a an effective system reflecrina a practical corn-
system which best meets program requirements. bination of equipment. facilities, personnel. andb. Revise the system engineering documen- procedural data. The SEG.R&T or GSE/

tation and system effectiveness models and TDC shall support the SP0 to :

originate new system engineering documenta- a. Participate in design reviews, acceptance
tion and system effectiveness models as appro- tests. FACI. and technical approval demonstra-
priate to accomplish the evaluation effort and tions as specified in paragraph 12. chapter 4.
to define an optimized system configuration. As appropriate, the SEi R&T or GSETDC
Documentation generation or revision will be to shall make recommendations to the SP0 and

the extent required to define system require- shall te rec tion.

ments in a manner to permit negotiations of initiate technical direction.
Rxedprie, fxedpric-inentie, r cot-pus- b. Selectively perform technical evaluationfixed-price, fixed-price-incentive, or cost-plus- end recommend approval of or changes to sub-

incentive contracts for phase II development itd ro ducts of th stm ngeeringeffortmitted products of the system engineering
effort.

c. Update the System Specification and Part process.4.0 APPRO ItSSPONSlISI~lTIS. The AFPRO
I Detail Specifications as required and prepare de4.0 egnri o ffi Te an pro
inputs to the PSPP and technical portions of development engineering office and production

the haseIl sateentsof wrk.dirision will provide engineering support to thethe phase II statements of work. SPO in accordance with th. following sub-

dL Make technical recommendations to the

SPO relative to the contractor's continuing en- 4.1 APPhsO Development :ngineorin. The

gineering and development in required areas development engineering office at each AFPRO

during phease IC. is responsible for support to the SPO under
e. Provide technical guidance to contractors Memoranda of Agreement and as stated in

on their assigned tasks as required. Techni- AFSC 283-89 and AFSCM 375--. This sup-
cally support the source selection board. port is in the area of resident surveillance of the

f. Provide technical assistance during the contractor's design, development, and engineer-
phase TI definitive contract negotiations. ing effort. The objective is to provide engineer-
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ing support to the SPO and to reduce 5.1 Phase IA. Since phase LA is an unfunded

total decision-making time through in-plant effort, the following etforts are suggested:
engineering evaluation and management u. Preparo and use system engineering docu-
surveillance. mentation as necessary to formulate the techni-

4.1.1 The aruas in which development engi- cal portion of the phase 1B proposal and phase
neering can evaluate and monitor the con- II specimen proposal. This should include ez-
tractor's activities to provide SPO support are: pansion of the initial System Specification, ez-

a. Engineering managrement. including pansion of the system engineering documenta-

such areas as planning. scheduline. allocation of tion provided in the RFP, and the performance

manpower. and budget control. of trade-od studies as necessary to identify

b. Reliability program. overall requirements for equipment. facilities,

c. Engineering! -tudies. proposals. and de- and personnel.

sign approaches. b. Prepare detail phase IB and phase II mile-

d. Test plans. test directives. arad test s5'ne schedules for inclusion in the phase IB

proposal and phase II planning proposal.

e. Conticuration inanacament. These schedules should be prepared with-n the

f. Engineering changes. framework oi the 6EIP to inciude recom-

g. Engineering data control and technical mended dates for system engineering process

publications, evaluation, documentation review, and input

h. Value engineering program.. requirements from other participating agencies.

i. Engineering subcontracting practices. 5.2 Phase IS:

4.2 AFPRO Production Engineering. The pro- a. Prepare, maintain, and use required sys-

duction division of the AFPRO or other con- tem engineering documentation to formulate the )
tract administration organization is responsible technical portion of the contractor phase 1B

for support to the SPO in surveillance of the final report and to provide a basis for specifica-

contractor's integration of systems en.ineering tion preparation, system element identification
Teb i and quantity determination, test planning, and

with production requirements. The objective change evaluation. This shall include syste.
is to provide production engineering support to marie definition of requirements for operations,
insure producibility and the integrity of devel- maintenance, rest and activation equipment,
opment/production scchedlies and cost. facilities. personnel. and procedural data: per-

4.2.1 The production division will eval- formance of necessary preliminary design as
uate and monitor contractors' actions during all required to accomplish this definition, updating
phases in such areas as: of the initial System Specification; and prepa-

a. Plannning and scheduling of design re- ration of Part I Detail Specifications.

lease to production. b. Prepare definitive phase II milestone

b. Producibility and m an u f a c t u r i n g schedules within the framework of the SEIP,

methodL including dates for system engineering process

c. Value engineering, evaluation, system engineering docamenation
review, and submittal dates for input require-

5.0 PARTICIPATING CONTRACTOR RESPONSI. ments from other participating agencies; tenta-
SILITIES. Participating contractor3 shall be rem tive PDR, CDR, FACI, test and technical ap-
sponsible for accomplishing the contractor ac- proval demonstration scheduling; and tentative
tions described in exhibit I for the portion of the hardware drawing release schedules.
system covered in their contracts. Definitive c. Submit input data to the integrating as-

levels of effort required by the participating sembly contractor (IAC) or prime contractor
contractors to comply with the following (PC) as required for system level integration

subparagraphs shall be included in work (applicable only when an IAC or PC is

statements, participating).
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d. Review the technical content of system en- a. Take the same actions as are stated for a
gineering documentation prepared by other participating contractor for the portions of the
contractors which affects their area of respon- system covered in the IAC's or PC's RFP.
sibility and effect required action. 6. Make and document system-level studies as

e. Conduct required reviews and participate required to interpret, develop, or expand overall
in technical interchange, technical direction. system requirements.
and integration meetings. Submit copies of the c. Prepare. muintain. and use integrated sys-
minutes of the reviews and meetings to the SPO tern engineering d'ocunentation.
for review and any required action. 62 Phase It:65.3PPhaseIIC:
5.3 Phase IC: a. Assume the sam'e responsibilities as ave

a. Provide technical clarification of the phase stated fora participatincolr)ntiactor for the por-
IB final report including phase II firni proposal tions of the system covered ini the IAC's or PC's
upon request. contract.

b. Accomplish additional system engineering b. Make and document system-level studies as
as specified by the SPO during the "'holdina required to interpret, develop. vr expand overall
period." system requirements.

c. Review the system engineering documenta-
5.4 Acquisition Phase (Phase 11 Devo!opient): tion prepared by the participating contractors

a. Accomplish system segment preliminary for compliance w'ith overall system requirements
and detail design, production, test, acceptance. and technical adequacy.
training, installation and checkout, and other d. Prepare, maintain, and use integrated sys-
actimities necessary to effect system segment tern engineering documentation.
acquisition. e. Convene and conduct integration meetings

b. Prepare. nmaintain, and use required sys- as necessary to accomplish timely integration
tern engineering documentation as necessary to of participating contractor inputs.
provide a basis for accomplishing paragraph 6.3 Phse IC:
a, above.

c. Submit input data to the IAC or PC as a. Provide technical clarification of the phase
required for system level integration. 1B final report including phase II firm pro-

d. Review the technical content of system posal upon request.
engineering and other documentation prepared b. Accomplish additional system engineering
by other contractors which affects their area of as specified by the SPO during the "holding
responsibility and effect required action. period."

e. Schedule and conduct required prelimi- 6.4 Acquisition Phase (Phase II DevelopmeOnt).
nary and critical design reviews as specified in Asume the same responsibilities as ar stated
paragraph 12, chapter 4, and participaw in for a participating contractor for the portions
technical interchange, technical direction, and of the system covered in the LAC's or PC's
integration meting. contract.
6.0 INTEGRATING ASSEMBLY OR PRIME CON- a. Make and document system-level studies as
TRACTOR RESPONSIBIUTIES. The IAC or PC required to interpret, develop, expand, or syn-
shall accomplish the contractor activities de- thesize overall system requirements and prelim-
scribed in exhibit I to smums detailed definition, inary detailed design solutions.
integration, and satisfaction of the system re- b. Accomplish system preliminary and detail
quirements. Definitive levels of effort, required design, production. test. acceptance, training,
by the IAC or PC to comply with the following installation and checkout, and other actions nec-
subparagrsphs, shall be included in their work esary for system acquisition. Maintenance of
statements: the integrated system engineering documenta-
6.1 Phase IA. Since phase IA is an unfunded tion shall include acting as lead contractor to
effort, the responsibilities listed below are sug- implement the SPO and GSE!TDC or SEG/
gested: R&T comments or approval conditions.
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c. Expand, maintain, distribute, and use inte- and conditions of approval to assure chat the
grated system engineering documentation as -ystem engineering docunientat ion is integrated.
required to provide a basis for system synthesis. c. Schedules for yvscem engineering docu-

d. Convene and conduct integration meetings inentation preparation. submittals. review, and
as necessary for timely integraion of partici- use including requirements for the submission
pating contractor inputs. Record and distrib- of system engineering documentation to the
ute minutes of these meetings. SPO. the GSE.TD(" or sEG/R&T, the 1AC
7.0 INTEGRATION OF RIQUIREMENT DOCU. or PC. and the liarticipatnll, contractors, as
MENTATION. The SPO will take specific steps applicable.
for review of proposed contractor work state- d. During phases I and II. appropriate por-
ments to insure well.defined contractual and tions of die SEIP -hall lIe incorporated as task
technical interfaces between the requirements requirements in the 'onrractor work statements
of this manual and the requirements of related Aizd the SEIP ,:hall he kept cur'rent throughour
military specifications. including bulletins, ex- the program.
hibits. and standards that are not wholly i 9-
cluded in this manual: e.g.. reliability require- 9.0 SUMMARY OF SYSAC.M ENGINEERING

" ~DOCUMENTATION AND Ar.)" A',--0,N CRITER:A.
:..e~lts of MIL--R-27541: ma;itainability ve-
quirements of 111L-.11-26512: safety require- Figure 6 provides summary criteria for the
mentsofMlL-S-38130: personnel requirements GSE/TDC or SEGR&T in the selection of
of MIL-D-26239: cockpit design requirements applicable data formats in this manual for a
of MIL-P-25996: and human engineering re- specific program. These criteria m-hall be ap-
quirements of MIL-H-27894. plied with care to assure that the basic system
8.0 SYSTEM ENGINEERING IMPLEMENTATION engineering process reflected in this manual is
PLAN. A detail SEIP shall be prepared by not compromised. For example. for a small
the GSE/TDC or SEGiR&T for inclusion in program. it may not be necessary to prepare,
section 17, "definition plan," of the PTDP for publish, and maintain maintenance loading in-
the definition phase, and as section 17 of the formation in the specific AFSC, .V75-5 data
PSPP for the acquisition i.Iase. The SEIP formats in order to develop required NIGE.
shall identify: spares, and personnel qtantities in a systematic

a. AFSCM 375-5 requirements that are ap- manner. However. the necessary analytical ef-
plicable to the system or project which will re- fort to correlate maintenance and personnel re-
suit in the most effective system engineering quirements by location in determining these
shall include (1) identification of specific SEG/ quantities must still be made. Additional cri.
R&T or GSE/TDC and contractors' responsi- teria for the selection of system engineering
bilities (reference parm 3.0) for the system data are given below.
engineering effort; (2) an adaptation of the a. There are three other factors that must be
system engineering management process speci- considered in specifying the data requirements
fled in exhibit 1-; (3) identification of the ap- that will document the engineering process pre-
plicable documentation and adaptation thereof, scribed by this manual. Two of these are (1)
specified in attachment 1, to be provided by the the engineering documentation which must be
contractors; (4) identification of and plans for prepared by the contractor and (2) the docu.
required reviews--namely, system requirements mentation which must be delivered to the Air
reviews, system design reviews, PDRs CDRs, Force. The two are not necessarily the same.
FACIs, and technical approval demonstra- The engineering documentation generated by
tions; (5) definition of contractor working re- the system engineering process should be se-
lationships; and (6) establishment of contrac- lected for delivery to the Air Force on the basis
tor communication channels. of its actual ieed. not just because it may be

b. Specific requiremcn," for the IAC or PC available in the contractor's plant as a result
to take lead responsibility for incorporating of implementing the requirements of this man.
SPO and GSE/TDC or SEG/R&T comments ual. Both of these requirements must be con-
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d. Review the technical content \)f system en- a. Take the same acions as are stated for a
gineering documentation prepared by other participating contractor for the portions of the
contractors which affects their area of respon- system covered in the IA(-s or PC's RFP.
sibility and effect required action. b. Make ý, nd docun.ent sv-tem-level studies as

e. Conduct required reviews and participate required to interpret, develop, or expand overall
in technical interchange, technical direction. system requirements.
and integration meetings. Submit copies of the c. Prepare. maintain, and use integrated sys-
minutes of the reviews and meetings to the SPO tem engineering do.unmen~ation.
for review and any required action. 6.2 Phase I1:

5.3 Phase IC: a. Assume the same responsibilities as are

a. Provide technical clarification of the phase stated fora participating r ,owractor for the por-
IB final report including phase II firm proposal tions of the system covered in the IAC's or PC's
upon request. contract.

b. Accomplish additional system engineering b. Make and document system-level studies as
a.t specified by the SPO during t!,e **hold.:.,!! required to interpret. develohp. oropand o.erall
period.* %ystem requirements.

5.4 Acq.[s1..~a Phase. Whae 11 DevelopIment). c. Review thie systen engineering documents-
tion prepared by the participating contractors

a. Accomplish system segment preliminary for compliance with overall system requirements
and detail design, production. test. acceptance. :and technical adequacy.
training, instalircion and checkout, and other d. Prepare, maintain, and use integrated eye-
activities necessary to effect system segment tem enginetring doci ..ientat ion.
acquisition. e. Convene and conduct integration meetings

b. Prepare. maintain, and use required sys- as necessary to accomplish timely iM.tegration
tern engineering documentation as necessary to of participaitng contractor inputs.
provide a basis f:r accomplishing paragraph 6.3 Phase IC:
a, above.

c. Submit input data to the IAC or PC as a. Provide technical clarification of ti.e ,hhis
required for system level integration. IB final report including phase II firm pro-

d. Review the technical content of system posal upon request.
engineering and other documentation prepared b. Accomplish addihional system engineering
by othei contractors which affects their area of as specified by the SPO during the "holding
responsibility and effect required action. period."

e. Schedule and conduct required prelimi- 6.4 Acquisition Phase Phase II Devs.alpment).
nary and critical design reviews as specified in Amuuae the same responsibilities 'A ar siated
paragraph 12, chapter 4, and participate in for a participoting contractor for the portions
technical interchange, technical direction, and of the system covered in the IAC's or PC's
integration meetings. contract.
6.0 INTEGRATING ASSEMBLY OR PRIME CON- a. Make and document system-level atuii•s as
TRACTOR RESPONSIBILITIES. The LUC or PC required to interjret, develop, expand, (.r syn-
shall accomplish the. contractor activities de- thesize overall syt tem requiremeuts and prelim.
scribed in exhibit I to &asure detailed definition, inary detailed design soluti ons.
integrationr and satisfaction of the system re- b. Accomplish system preliminary and detail
quirements. Definitive levels of effort. required design, production. test. acctp!.inc,, training,
by the IAC or PC to comply with the following installation and checkout, and other actions nec-
subparagraphs, shall be included in their work essary for system acquisition. Maintenance of
statements: the inti'grated system engineering docuumenta.
6.1 Phase IA. Sbi .e phmse IA is an unfunded tion shall intluide acting as lead contractor to
effort, the responsibilities listed below are aug- impkitent the SPO and GSE/TDC or SEG/
gested: R&T comments or approval conditions.
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c. Expand, maintain, distribute, and use inte- and conditions of aipproval to az~ure (hat the
grated system engineering documentatiora as zvscem engineering d'wumnieiat ion is integrated.
required to provide a basis for system synthesis. c. Schedules for :,ystem engineering docu-

d. Conven. and :onduct *integration meetings inentat ion preparation. *ubnhitrals. review, and
as neiceeswzy for timely integration of partici- use including requirements for the submission
pating contractor inputs. Record Lad "itrib- of system engineering documentation to the
ute r' .iutes of theses meefings. SPO. the GSE.,TDC* r -sEG",R&T. the IAC
7.0 INTEGRATION OF REOWEEIMUNT DOCU- or PC. and the paJrticipatingt contractors, &i5
MENTATION. Thf: SPO will take specific steps applicable.
for revies of propotced contractor work state- d. During phases I and I1. appropriate por-
menrts to insure well-defined contraCLUSl and tions of the SEIP ýhafll be incorporated as task
techni'al interfaces between the req~uirements requirements in the rontractor wvork statements
of this manual and the requiirements of related .11d the SEIP ,hialI 1* kept current throtighour
.c!Iilitary specifications. including bulletins, ex- the programl.
.)ibits. and standards that arm not wholly in 9.0 SUMMARY OF SYSTSM ENGINEERING
cluded in this manual: ezg.. reliability require- DOCUMENTATION AND C.3?L'CA~i,,N CRITEft:A.

Sof 11IL-r,-2.54~:. rna~iiainabilictv re-
quirement~s ot IIIL-11-26512: safety require Figure 6 provides summary criteria for the
ments of 1lL-S-38130: personnel requirements GSE/TDC or SEGR&T in the selection of
of N1.L-D-2(2-39. cockpit design requirements applicable data formats in this manual fur a
of MIL--P-2r996 n ua nieeigr- seii program. These criteria shall be ap-

qUiziments of MII.-H-27894. plied with care to assure that the basic system
6.0 SYSTEM IN(CIN.:RING IM-PLEMENTATION engineering process reflected in this manual is
PLAN. A detail SEWf shall be prepared by not compromised. For example. for a small
the G:S 7./TDC or SEG/R&I for I.nclusion in program, it may not be necessary to prepare.
section 17, A'dcflnition plan.- of the PTDP for publish, and maintain maintenance loading in-
the dbftnittion phas?, and &4 section 17 of the formation in the specific AF.5CM 373-3 data
P:SPP for the rao.nisit ion phase. The SEIP formats in order to develop .-equired NIOE.
sh~la1 identify: spares, and personnel quartities in a systematic

a. - LFSCII 375-5 requ~rements that are ap- manner. H%,wvever. the necessary analytical ef-
plicaile to the svsc:!m or project whith will re- fort to correlate maintenance and persoanel re-
Sult in the Most effective system ernginearing quirements by location in determining these
shall include (1) identi~cation of specific SEG! ouantities must still be made. Additional cri-
R&T or GSE/TD( ard contractors' responsi- teria for the selection of system enginetring
bilities (veferen.ze pa- 3.0) for the system data are given below.
engineering offort; (2) an idaptation of the a. There are three other factors that must be
system engineering management process sp-ci- considered in specifying the data requirements
fled in ezh'bit 1; (3) identiflt-stion of the ap- that will document &th rgineering process pre-
plicablk 4oc..mentation and adaptation thereof, scribed by this manual. Two of these are (1)
spec;,fied in attachment 1. to be provided by the the engineering documentation which must be
contractors; (41 identiti.ation of and plans for prepared by the contractor and (2) the docu-
required reviews-namely. system requirements mentation which m~ust be delive-ed to the Air
reviews, system design reviews, PDRs CDRs, Force. The two are not necessarily the same.
FACIs, and technical approval 4emonstra- Thie engineering documentation generated by
tior.s; (5) definition of contractor working re- the system engineering process should be se-
latioish~sbi: end k.6) esablishment of contrac. lected for deb'ier-y to the Air Fi)rce on the basis
tor communicatior channels. of its actual need. rot just because it may be

b. Specific requi-emnitn' for the IAC or PC available in the co.ntractor's plant as a result
to take icad reepcnrsibility for incorporating~ of implementing the requirements of this man.
SPO and GSE/TDC or SEG/R&T comments ual. Both itf these requirements must be con-
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sidered independently and clearly identified on b. Provide requirements for inclusion in the
tihe DD Form 1423 of the contract. initial system specification and revisions/expan-

b. The level of detail to which the engineer- sions thereto (functional diagrams, RASs,
ing documentation is carried by the contractor Trade Study Reports, time-line sheets, ache-
is the third factor that must be considered and matic diagrams, and design sheets).
specified in the contract. Normally this should c. Provide requirements for reliability and
be limited to the CEI level or the level to which system effectiveness models (functional dia-
all items of deliverable hardware are identified gramins. RASs. Trade Study Reports, time-line
:and for which speciticariois are written. A sheets, schematic diagrams, design sheets, fa-
specific level (e.g.. 6th indenture) should not cility interface sheets, and maintenance sheets).
be specified since this could result in more detail d. Provide test concepts and overall require-
than necessary. Configuration management. as ments to support test planning and develop-
specified in AFSCM :7:.-i. is basically con- ment (functional diagrams. RASs. Trade
cerned with the CEI level. and the engineering Study Reports, schematic diagrams, and design
management specified by this manual need sheets).
complement it only with the engineering data e. Prn,'. 'P ekunreni'irornent lorumenta-
at this same level. tion to support tile phase 11b wori statement
10.0 SYSTEM ENGINEEtING DOCUMENTATION and phase II specimen work statement preps-
USES. Uses of the system engineering docu- ration (functional diagrams, RASs, Trade
mentation will vary depending upon the spe- Study Reports. time-line sheets, and schematic
cific nature of a system or project. As a mini- diagrams).
mum, the system engineering documentation f. Provide basic requirement documentation
defined herein shall be utilized during the sys- in support of contractor phase IA proposal
tern life cycle as specified in the subparagraphs preparation effort (functional diagramns, RAs,
set forth below. The primary system engineer- Trade Study Reports, time-line sheets, sche-
ing documentation to be utilized is parentheti- matic diagrams, design sheets, and facility in-
cally noted after each required use. System en- terface sheets).
gineering documentation integrated by the IAC g. Provide basic requirement documentation
or PC shall be used by all contractors and Air for SPO and GSE/TDC or SEG/R&T and
Force organizations subsequently to its submis- contractor reviews of the phase 1B effort (func-
sion or availability for use in whole or in part. tional diagrams. RASs, Trade Study Reports,
Prior to the submission or availability time-line sheets, schematic diagrams, design
of the integrated documentation, individual sheets, facility interface sheets, and maintanen
contractor-developed documentation shall be sheets).
utilized. h. Provide performance, design, and teet m-

10.1 Cencepwal Phase Us*$: quirements for Part I Detail Specifications, in.

A. Provide technical inputs to the PTDP eluding upeciflca:ions for test and activation

(functional diagrams. RASs, Trade Study peculiar end items (functional diagrams, RAS.,
Reports, time-line sheets). Trade Study Reports, time-line sheets, sche-

b. Provide justification and rationale for matic diagrams, design sheets, facility inter.

technical data in PTDP (Trade Study face sheets, and maintenance atests).

Reports). -i. Provide requirements for personnel, train.
10.2eo rts. Ping, and procedural data in the form of initial
10.2 Deblglen Phase Uses: QQPRI, TEPI. and procedural data list ms-

a. Provide a basis for preparation of the spectively (functional diagrwms, RASs, Trade
initial specification tree and revisions/expan- Study Reports, and time-line sheets).
sions thereto (functional diagrams, RASs, j. Provide documentation to support the
Trade Study Reports, time-line sheeta, ache- evaluation of contretor phase IB and n pro-
matic diagrams, and design sheets). posals and phase 1B final reports (functional
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diagrams, RASs, Trade Study Reports, time- g. Provide requirement documentation for
line sheets, schematic diagrams, design sheets, defining the training program i functional die-
facility interface sheets. and maintenance gnims. RA~s. Trade Study Reports, time-line
sheets), sheets. schematic q1iair-inis. maintenance sheets,

and maintenance loading documentation).
1h. Provide Insic rmquirement data for equip-

a. Provide a basis for the expansion and veri- inent aind facility 41Itantit ae. -parS part pro,,i-
fication of the System Specification and Detail -ioning...ervi.ii,. tluipmient calibr-ation. depot
Specifications and preparation of drawings overhaul. anid otler hngisti:-.-,upport require-
(functional diagrams, RASs, Trade Study Re- meats (functional diagrams, RASs, Tirade
ports, time-line sheets, schematic diagrams, Study Reports, time-line slheets, sch-.-atics,
11OE, design sheets, facility interface sheet, maintenance loading documentation including
and maintenance sheets). 3[GE utilization -IheetI. manitiiremlance sheets,

b. Provide category I. ,:ategory II. accept- A[GE provisioning lists i Figure A), and call-
ance. and I&C test requmirements for inclusion bration reqiiirementc cimunnritr i.
in the .•ystemi Specilication and Detail Speci- i. Proide b i•,jmiim'-ummens tr L." ittid

flicaion and in support of the development of selected critical prmluction actrvitite ifunc-
detailed I&C, category I. and category II test tional d,agrans, RASs, Trade Study Reports,
procedures. plans. directives. and other test doc- time-line sheets, schematic diagra:ms, and main-
umentation i functional (liagrams, RASs, Trade tenance sheets).
Study Reports, time-line sheets, and &-Iiemauic, j. Provide basic requirement documentsaion
diag•anms). in support of category III test requirement de-

e. Provide basic requirement documentation velopment, test procedures. test plans, and othe
to support reviews, including PDRs and CDRs. tat documentation i functional diagralub
'Ind provide backup requirement documentation R.t.s. Trade - tudy Reports. dime-line sheets,
to support. FACis. acceptance tests. and tech- and schematic diagrams).
nical approval demonstrations (functional dia-
grams, BASs. Trade Study Reports. time-line 10.4 Operational Phase Uses:
sheets, schematic diagramis. facility interface a. Provide basic requiremenit documentation
iheets. and ma .nrenance sheets). in support of follow-on operational test require-

d. Provide haic system element requirements nient development, test procedures. test plans.
for inclusion in activation, operations, and and other rest doculnentation (functional dia-
maintenance procedural data (functional dia- c-rams. RASs. Trhide Study Reports. schematic
grams, RASs. Trade Study Reports, time-line diagrams, and time-line sheets).
sheets, schematic diagrams, maintenance sheets, b. Provide technical requirements in support
and maintenance loading documentation). of (1) problem evaluation and required chaqnge

e. Provide basic requirement data in support to category III and follow-on operational test-
of problem evaluation, tam result evaluation. ing, (2) the analysis of system test data, and
and required ,change definition during accept- (3) follow-on system modifications (functional

nce. I&C. category I, and category II testing diagrams. LASs, Trnrle Stidy Reports, sche.
(functional dingrnnis. RASs, Trade Study Re- marie diagrums, (ime-iine sheets, maintenance
ports, time-line sheets, and schematic sheets, and maintenance loaditig documenta-
diagrams). tion).

f. Provide the basic quantitative and qualita- 10.5 Engineering Change JuslUcatioi. The
tive requirements for personnel to prepare system engineering documentation shall be used
QQPRI (functional diagrams, RASs, Trade to provide definition and justification of tech-
Study Reports, time-line sheets, maintanance nical changes to design requirements, specific&-
loading documentation including personnel uti- !ions, drawings, and equipment/facilities ii
lization sheets. maintenance sheets, and calibra- support of AFSCM 375-1 configuration man.
tion requirements stuinaries). agement activities: e g.. providing the st, 3tan.
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tiation of performance effectiveness required by or project is categorized in an exploratory or
block 21 of the ECP form ifunctional diagrams, advanced development program element, to the
RASs, Trade Study Reports, schematic dia- system engineering etfort reluired in the event
grams, time-line sheets, facility interface sheets, that the system or project is reclassified as an en-
desigp sheets, maintenance sheets, and mainte- gineering or operational system development
nance loading documentation). program element : and i 4) provide a st ructured
11.0 SPECIAL APPLICATIONS OP APSCM source of system relurements to facilitate corn-
373-5. It is advantageous for systems and munication within the contw.ltor's organization
projects that arm in the explorutory or advanced and between the contractor anid the SPO.
development program element of the R&D pro- 12.0 SYSTEM ENGINEERING DOCUMENTATION
gram VI to implement selected requirements OIRMAL SUBMITTAL. Contractors shall corn-
from this manual. plete and submit system engineering document&-

a. The developmen: of three basic s~stem en- tion required on the DD Form 1423 (reference
gineering documentation elements can most con- pare. 8 of chapter 3) in accordance with figure
tribute to such programs: nAmely, functional 7 sad the contrnictu.i ,,ni,1 schedulps.
dliaqram. s.heniatic diag.imni, and directly re- Only the data w: .... " . :,r Uti'h V:"
lated engineering studies. Functional diagrams on the DD Form 1423 will be submitted.
can be prepared to identify and interrelate the Figure 7 represents a typical participating
basic functions necessary to accomplish the iye. contractor/IAC/PC submittal and TD/com-
tern or project objectives. Engineering studies ment loop during the detinition and acquisition
can then be performed to define the require- phases. Final formal submitta! during the
ments amociated with the functions in conjune- definition phase will be as a part of the phase
tion with the schematic diarrams and to appor- 1B final report. Where only a prime or single
tion them requirements to equipment, contractor or contractor team is involved, sub-
personnel, and facilities as applicable. Studies mittals shall be made directly from the con-
should reflect the oerall content requirements tractor to the SPO. The system engineering
of the RASs and Trade Study Reports. Trade- documentation shall be "packaged" for formal
offs would be an inherent part of such studies. submittal in accordance with the following sub-
For certain advanced development program ele. paragraphs unless otherwise agreed to by the
ment systems or projects such as X-15, the addi- SPO and the contractor:
tion of the RASs and design shets can be bene- 12.1 Vlunme I-I-tmductien and Imdxe.
fi-ially utilized for determining total integrated This volume shall include general irstructions
requirements. for the use of all the volumes, including a brief

b. Advantages that can be gained through explanation of each documentation element, its
the selective %Wpliostion of the requirements of use, and its rolationship with other documenta.
this manual to such systems are that it would tion elements. Included shall be a listing of
(1) accomplish the system or project objectives source data such as the SOR/OSR/ADO, con-
in a systematic manner starting with an analysis ceptual study reports, and spew.Wlized data re-
of the function and the subsequent determina- lated to a specific aspect of the syLaem. It shall
tion of the system functional requirements that also include a general table of contents for all
must be intiled to meet these objectives; ther- volumes, and a general index which shall be
by providing a functional framework to be used subject oriented and relate to specific volumes
as a rwmplete checklist to amure that the system and pages. The index subject headings will
,liemcnts are developed in view of all system depend on the nature of the specific program.
requiremnts and constraints. (2) provide a For example, it may contain such general head-
permanent record and rapid determination of ing as "Equipment" under which may be limted
the rationale behind the decisions made during "Launch Complez OGE" or "Electrical Power
thra accomplishment of the system or project oh- Equipment," "Vehicle Handling Equipment,"
jectives; (8) facilitate transition of the system or "Guidance Equipment," etc. Correlation to
engineering effort aceomplished while a system the related system engineering documentation
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Partic o tiwl no or, P

bet for each subheading. )nother general be included. Equipment cnltegorization within

heading may be iPersonnel," under which may this volume shall "be as follows:
be listed "AFSC," "Maximum Personnel per a. AVE.
Maintenance Teem," etc. Individual volumes b. OGE. )
and logical groupings of data within these c. 3aGE.
volumes of over 25 pages shail have functions d. ,AAE.
or equipment/facility end item identifiers re- e. Facilities.
lated to page numbers. 12.6 Volume VI,--Equipment/Facdily Minte..
12.2 Volume II--Functie.,al Documeutation. nonce Requirements. This volume shall contain
Th~is volume shall contain operations, test, and maintenance functional diagrams and mainte-
activation fu~nctional diagrams and related nanue sheets.
RASs and ti' c-line sheets in numerical and 12.7 Volume VII--Meintesance L~oding Decu-
decimal sequence. mentetleni. This volume shall contain all the
12.2 Volume lIl-Trade Study Reports. This maintnance loading sheets, M1GE utilization
volume shall be used to r~port the required sheets, and personnel utilization sheets,
trdestudy prepared inl support of the system 12.8 Volume Vlll--Colrbomlim Requirement
engineering effort. The Trade Study Reports Summaries. This volume shall contain the cali-
to be submitted shell be direte by the SPO. brarion requirement summaries sectionalized by
12.4 Volume IV--khem.Wc Diegiums. This equipment category as in vclume V.
volume shall contain system and subsystem 13.0 SYSTEM ENGINEERING DOCUMENTATION
schematic diagrams organized in a logical, CHANGES. Changes to any portion of the sys-
progrmlive manner. tern engineering documentation that have been
1l.$ Volume V-41quipmenh/Pindfll Decumen- submitted to the IAC or SPO or that have been
Ration. This volume shall contain equipment made available for the participating contrnc.
and facility design sheets and facility interlace tori internal use shall be specifically con-
sheets. An the design sheet becomes Part I of trolled and issued in a timely manner to
Detail Specifications, they shall be replacxI by insure currency of the submitted or available
a reference to the specific Dei~ail Specifications. documentation.
Where design sheets, are not prepared for a. Changes to system engineering documen
equipment (e.g., inventory equipment require- tation resulting from or leading to engineering
ments items and identification items), a refer- changes that are controlled in accordance with
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the requirements of AFSCM 375-1 (class I the IAC or PC and shall contain, as a mini-
changes) shall be submitted as part of the speci- mum, a title block identifying the documents
fication change notice, and system requirements, to be changed, date, origiuator, etc., a duscrip-
desie requirements, sad normal ECPs. The tion of change, section identifying the old and
specific word change to the system engineering new information, a reference to the related
documentation, amplified u necessary to define AFSCM 375-1 change proposal identifier, and a
or justify the specific engineering change, shall signature approval block.
be included in the change proposal. c. A DRN shall be forwarded with each vol-

b. System engineering documentation changes ume initially submitted. In this case, the text
leading to or resulting from engineering within the body of the DRN under "Description
changes not requiring approval by the SPO or of Change" shall state -Initial Submission."
in accordance with AFSCf 375-1 (clan II A da's (-) shall be entered as the identifier
changes) shall be incorporated in the integrated following the document number.
documentation on an -as identified" basis. d. A DRX shall be used to forward each

c. Changes to system engineering documenta- change submitted. In this case, the description
tion shall be reflected in the participating con- of change information shall, in addition to
tractor data and the IAC integrated data. describing the change, reference each affected

d. System engineering document changes element of the system engineering documents-
shall be submitted in the same manner as origi- tion; i.e, function number, number identifying
nal submittals as represented on figure 7 when the design sheet (CEI number), paragraph ref-
not amociated with AFSCM 375-1 change pro- erence, etc. The DRE will be identified with
posais. When associated with such chamn the revision letter of the document to which it
proposels, they shall be submitted as an integral applies followed by a sequentially assigned
part of the change proposals in accordance with numeric suix; e.g., "LU 1234-C-2" would be
AFSCM 375-1. the sscod DRN issued against the C (third)
13.1 Revisiens. The following is a suggested revision of the functional diagram identified by
method of editorially revising system engineer- drawing number LU 1284. When used to sup-
ing data: port AFSCM 375-1 cheang proposal etc,

a. Documentation requiring revision of over DR&'a shall be appropriately amplified and in.
50 percent of the original pages shall be sub- tegrated with the change proposal to completely
mitted as a total revision identified by a letter dufine sad/or justify the basic system change.
changie e. Revisions directed by the SPO shll not be

b. Documentation requiring revision of lees constituted as authority to delay documentation
than 50 percent of the content shall be changed change incorporation by means of DRN proce-
by the submission of Document Revision dum A master file of complete chnep statum
Notio (DRN). DRNs shll not be required shall be maintained in a control location within
for documentation changes prior to initial sub- each participating contractor's orimatan.
mision or availability of the documentation. This master dle shall at all times ruise the
The format of the DRN shall be established by current system oonfigntion.
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DETAIL REQUIREMENTS FOR COMPLETING SYSTEM ENGINEERING DOCUMENTATION
1.0 PFIIPARATION OF FUNCTIONAL FLOW .,veral levels to preserve the continuity of func-
BLOCK DIAGRAMS. Functional diagrams am tions and to minimize the number of flows
drawings, to be approved and relessed internally required to functionally depict the system. The
within a contractor's facility in the same man- general criteria for the number of functions and
ner as other engineering drawings. Functional level of indentures appearing on any particular
diagramsare developed for the primary purpose flow shall be accuracy and clarity of presenta-
of structuring system requirements into func- tion based on judgment.
tional terms, and the main emphasis shall be on 1.2 Functien Reference. Each functional dia-
acuracy and completenme rather than upon gram shall contain a reference to its next, higher
format. However, as an aid in developing, in- functional diagram through the use of a refer-
terpreting, and providing standardization nec- ence block. For example, function 4.3 should
essary to accomplish interfaces between contrac- be shown as a reference block in the cam where
tors. certain basic rules and symbols have been the functions 4.3.1, 4.3.2, 4.3.n, are being used
developed and shall be followed, wthenever to expand function 4.3. Reference blocks shall
practical, in the physical layout of the func- also be used to indicate interfacing functions as
tional di m These requirements am cov- appropriate.
ered in subquenr paragraphs. The functional 1.3 PFunctien 1eAk. Each separate function
identification and basic symbols for functional on a functional diagram shall be present in a '
diagrams arn illustrated in tigur. 8. single box enclosed by a solid line as depicted
1.1 Fumcto Nuabe•ieg. Functions identified in figure 8. Blocks used for reference to other
on the functional diagrams at each level shall flows shall be indicated as partially inclosed
be numbered in a manner which preserve the boxes labeled "Ref." Each function may be as
continuity of functions and provides informs- gross or detailed as required by the level of
tion with respect to function origin throughout functional diagram on which it appeas, but it
the 5 stem. Functions on the top level func- shall stand for a definite. finite, discrete action
tional diagram hliall be nwubered 1.0, 2.0, 3.0, to be accomplished by equipment. personnel, fu.
etc. Functions which further indenture these cilities. or any combination of the three. Ques-
top functions shall contain the same parent iden- tionable or tentative functions shall be inclosd
tifier and shall be coded at the next decimal level in dotted blocks as depicted by figure 8.
for each indenture For ezample, the first in- 1A Plew Cemeedien. Linei aonneting func.
dentured function of function 3.0 would be &I, tions shall indicate only the functional flow, and
the second 3.1.1, the third 8.1.1.1, etc. For ex- shall not represent either a lapse in time or any
pension of a higher level function within a intermediate activity. Vertical and horizontal
particular level of indenture, a numerical s- lines between blocks shall indicate that all func-
quence shall be use\1 to preserve the continuity tions so interrelated must be performed in either
of function. For example, if more than one a parallel or series sequence as indicated. Di.
function is required to amplify function 3.0 at agonal lines may be used to indicate alternative
the first level of indenture, the sequence shall sequences (cases where alternative paths lead
be 3.1, 3.2,3.3,. . .3.n. For expansion of func- to the next function in the sequence). In this
tion 3.3 at the second level, the numbering shall latter case, the use of a diagonal line indicates
be 3.3.1, 3.3.2, 3.3.n. Where several levels of that any of the functions so interrelated will
indentures appear on a single functional dia. lead to the next indicated function.
gramn, the same pattern shall be maintained. 1.5 Flow Direction. Functional diagram
While the basic ground rule shall be to maintain shall be laid out so that the functional flow is )
a minimum level of indentures on any one par. from left to right and the reverse flow, in the
ticular flow, it may become necesary to include case of a functional loop, from right to left
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Primary input lines shall enter the function any of several alternative paths (alternative
block from the left side; the primary output functions) converge to or diverge from the
or "go" line shall exit from the right and the "OR" gaze. The 'OR- gate thus indicates that
"no go" line from the bottom of the box. How- alternative paths may lead to or follow a par-
ever, where other considerations dictate a dif. ticular function.
ferent arrangement to highlight a physical area, 1.7 GO-NO GO Paths. The symbols "G"
level of maintenance, or other significant, cm- and "0" are used to indicate "GO" and "NO
sideration, a different arrangement might be GO" paths. The symbols are entered adjacent
employed, to the lines leaving a particular function to in-
I6 Summlng Get. A circle shall be used dicat alternative functional paths (reference
to depict a summirg gate. As in the cam of fig. 8).
functional blocks, lines shall enter and/or exit 1.4 Numbering Procedure for Changes to Func-
the summing gate as appropriate (reference tional Diagrams. In order to provide a rapid
fi. 8). The summing gate is used to indi- means for changing flows without causing ex-
cau the convergence or divergence of parallel tensive or chain reaction revision of numbering,
or alternative functional paths and is anno- the following pro'-edure shall be used. Addi-
tated with the terms -AND" or "OR." The tions of functions to existing data shall be ac-
term "AND" is used to indicate that parallel complished by locating the new function in its
functions leading into the gaze must be acoom- correct position without regard to sequence of
plishd before proceeding into the next function numbering. The new function shall be num-
or that paths emerging from the "AND" gate bered using the first unused number at the level
must be acomplished after the preceding func- of indenture appropriate for the new function.
tion. The term "OR" is used to indicate that Example:

2.5 2.1 2.2 2.3

Function tha lol Function h d ietion

1.3

.Added

C Fun ction

When previously established functions must be considered as a now addition to the acquiring
redelisgue to a diferenmt functional string, the aringa and thall be treated an above.
function to be moved shall be considered rstiMu ExaLmple:
and the new locatin of that function sh&ll be

Flow A Flow B

Change: Function U. from Flow B to Flow A.

Flow A Changed Flow B Changed
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1.9 Example of Functionol Diagram. For ex- for maintenance functions reflected on the main-
amples of functional diagrams, reference at- tenance sheets as well as operational and main-

tachment 2. tnrance functions identified on functional
1.10 AFSCM/AFLCM 310-1 Deft Item Number. diagrams. The objectives of the design require-
Reference S-,2-6.1. ment entries are to (1) establish fur.ctional and

2.0 tEQUIEEMIMTS ALLOCATION SHUET. Re- design requirements for inclusion in the design

quirements allocation sheets (RAS) shall con- sheet and, subsequently, into the requirements

tain an analysis of each function or group of section of the Part I Detail Specification; (2)

functions depicted on the functional diagrams initiate recognition of intrasystem and intersys-

and sha'l be submitted in the format* presented tern interface requirements and facility require.-

in figure 9 in accordance with the following meats: and (3) initiate recognition of personnel

requirements: requirements Design requirement entries shall

Blork A-Refrence the title and number of include:

the drawing containing the functional diagram 7. Description of the function including

from which the functions being analyzed orig- the "what" and "why" of the function; i.e.,

inated. When the RASs are used to document answering the questions: Why is the function

the analysis of the functions on the end item necsar.0 Why should the functions be ac.

maintenance sheets, enter the nomenclature and complished at this point in the sequence of

number of the CEI. The number shall be the actions? What engineering .haractristics of

applicable CEI number, of index number (ref- this functon are related to enginering charac-
erence column E2). teristics of another functionI

Column B-Enter the name and number of t. Specific design characteristics created by

each block on the referenced functional diagram the function; ie., input, output, performance

in numerica] sequence. Subfunctions which values, and allowable quantitative tolerances.

evolve as a product of the RAS analysis but Include maintenance requirements as applicable

which are not identified as discrete functions on such as checkout limits, calibration limitations

the functional diapgsm may be identified in this and requirements, accessibility requirements,

column to minimize unnecsary diagram ex- limiting prerequisites such as identification of

pansion. Functions shal be expanded by a list pressurized and toxic environments, critical dis-

of these subfunctions only when additional de- assembly requirements, etc. Detail should be

sign requirements are generated. When the sulScient for direct uss as criteria which ini-

RAS is used to document the analysis of the tiete and control the system and systew element

functions on the end item maintenace shed, design. Included should be technical detail

column B shall contain the following: sutcient for engineering to extmracet portions of

1. Line item--the horizontal lina number one or more WASs and in conjunction with

entry on the end item maintenance sheet. schemiatics rmeamble them into the design sheet

f. Desption of the mainteancet fu•c- e integrated design requirements
tu on the nad itu maintenamn ase. . Requiruasmts which consmtin or have

Colusmn rC-This column cestalm deip m•- significant infiuetce on design such as power,
quirements which reult f aaldysi of the physical dimension and weight, controlied and
function identified in column B. Thea require natural environment, and human performance
mente sl be developed and expanded in detail capabilities and limitations. Time constraints
to provide technical criteria for uso a either created by or contraaining the function
and evaluating methods of matislying eAch "bal be identified. Illnration of such con.
functional requirement in tewm of a given con- str•ints might be computation-solving times,
bination of equipment, fsailti, and persaonel. ecuntdown or event timing, and time budgft
These requirements are developed in equal depth allocations etablished an part of system avail.

yONOI :vmst doaa tor an dma ability or effectivenes studies.
•uird byT• " taeliaw" tWizan be et -with 4. Requirements for effectivenms be-

cood c ral Puc t-e. t mbl e eem at tan ton (i.., reliability, maintainability, and
Proidg a e wwb Is•e6" am vitetto- transportability), safety, and survivability/
7%. sheet "m ue ag &MU be eeor tsa bewts vulnSrSbility.
seO am au cootractm to ian. awanaoma tsmg J. Funetional and technical interface y-
coatractom quirements evolving from analysis of the fune.

Aituchment I P0
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tion shall be separately identified to facilitate services it must provide, and whether or not
interface surveillance and collection. The re- time is a factor.
quirements describing the interface shall be b. Dimensional requirements evolve from
specifio and quantified. Where intersystem in- the controlling features of the major item to be
terfacs is specified, the configuration of that housed (such as transporter dimensions).
system shall be specified together with the tech- c. Heating and ventilation requirements
nical characteristic of the interface. NOTE: am established from equipment operational
Where the above requirements are products of and/or personnel needs. Environmental re-
Trade Study Reports or other backup studies, quirements derived from such n-,eds should be
specifications, etc., a specific reference to that stated in specific terms, such as "Room tem-
document shall be made. perature shall range from 70"-800 F. dry bulb

Columnt D-This column shall contain the and relative humidity shall not exceed 55 per-
facility requirements imposed by the design re- cent at 800 F. dry bulb. Heat disipation
quirements in column C. The entries shall of - B.t.u./hr. will be emitted from the
identify: equipment.

1. Controlled and natural environmental d. Acoustical requirements are 6stab-
rmuirements: e.g., temperature and humiditY. lished ro ins're w.-ceprah'e n "ie lev']_n.
ranges, illumination and noise levels, wind and e. Communicuions requirements (ax-
snow loading, precipitation, penetration and eluding electronic gear) for cabling, towers,
abrasion effect, and atmospheric pressure. ducts, and public address systems are derived

L Ultility requirements; e.g., power (dee- from the urgency of certain tasks.
trical, hydraulic, etc.). air conditioning, venti- /. Services such as electrical power re-
lation, and heating to be satisfied by the facility. quirements must be stated in volts, amperage,

3. Civil/structural/architectural require- or KW losd and frequency; illumination in
meats. Requirements for structures shall be in terms of required intensity; and water in terms
terms of functional requirements, induced en- of required flow a.nd pressures. )
vironment, and minimum dimensions. Require- 3. Speial Equipment:
ments for space, access, and monitoring in exist. a. Crane requirements must be supported

lng structures shall be described in terms of by the required capacity, number of hooks, en-
minimum dimensions necessary to accommodate velope to be serviced by the crane, speed of
the equipment. hook, or bridge travel.

4. Facility equipment, if identified earlier b. Elevators should be supported by their
in the system engineering procesas prime use, required capacity of freight/pu-

The following is a list of considerations for sengers, number of floors to be serriced, and
specifying site. building, and special equipment whether operation should be manual or auto-
requirement.: matic.

1. Site Pmpamtion: c. Requirements for moving platforms
a. The need for disposal of commercial shall state acces, location (including required

and domestic wastes, and whether buried sarv. elevators), capacity, and manual or power oper-
ices (electricaa, telephone, water, gd propel- ation, as well as time elements involved.

lants) are required must be stated. d. Mobile structures are defined by their
b. To support road and rail requirements, prime use, loading, envelope of service, time

such items as maximum wheel load, radius of elements, special requirements, services onsuch temsstructure, and personnel involved shall be
turns, widths, maximum grade, and parking strtued
needs must be gtd. st c. Power generation requirements mustc. To determine clearances for facilities, be supported by the criticality of designated
define acoustic, blast including fragmentation loads, their demand and load vs time pattern,
pattern, and toxic levels, as well atseurity and and reliability of service required.
access requirements. /. Propellant storage requirements must

2. Building,: gate fuel to be stored, its toxicity and handling
a. Occupancy of a building must be de- hazards, capacity required, pumping and trans-

fined by considering its prime ftnction, the fer method, and whether fire water systems and
number of personnel it must accommodate, the decontamination systems are required.
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iFor facility system engineering contractors. a:ice task requirements wliioh constrain or sig-
this column shall contain requirements on other nificantlv adect accomlpli.-iment of the rem1uire-
RPIE subsystems or civil/strructural/architec- ments stated in columns 13 and C. These task
tural requirements imposed by the critical requirements shall he specified t -lie level of
RPIE subsystems under analysis in column C.) technical depth that r-ill facilitate Fientifica.-

Columrn E: tion of human engineering requit-ments and

Com.'o n El-Enter the short-form nomen- pro.edure development. Detail task identifica-
clature of the end item of AVE, OGE, M3E, tion ivid analysis (wien required) shall be a sep-

.A-E. or facility equipment, or items of equip- a.rate but correlated effort. Procedural instruc-
meent for which a design sheet or applicable tions ahall tiot be included. As task is dehined
Detail .'Specification is not required. Once as a concie statement Of a unit of work that
nomenclature is used against a given function cannot be reduced into two or more significant
or within a given ftnction, the item may be parts. If a breakdown of a -tatenient of work

identified thereafter by number if available, would result in stating obvious actions such as
Column £2-Enter the CEI number or ap • -Bolt in place- or --open access door." the break-

plicable Detail Specification number or index down is not to be con'idered -i-,nificant. If a
number corresponding to the nomenclature, statement of work to be performed by equip-

merit, facilities, personnel. or some combination
(Items ncessary for the support of the mission thereof, can be broken into twro or more sig-
not identified on design sheets or Detail Speci- nificant parts. it is a function. For example,
fications shall be identified by an index number. "'Install communication equitipment" can be bro-
A list of these items shall be prepared and ken into at least two significant parts: "Install
maintained by the integrating or prime con- transmitting equipment" and 'Install receiving
tractor with inpute from associate contractors. equipment. Task requirement -hall be identi-
Examples of these items include locally pro- fled by alpha-numeric extensions of the funs-
cured/base purchased. technical operating ton number in column B. For example, tunc-
equipment, vehicle authorization list, locally tion 3.1.2 would have corresponding tusks

manufactured items, special tools, and common numbered 3.1.2.a, w 3.1.2.b. etc., 3.2.c.n, with task

hand tools. Greases, lubricants, abrasives, etc., breakdown numbered :3.1.:2.b .e,.1., wi.2. etc.

shall also be identified. The list must contain br oludmn F2nm Enter the elapsed time re-

the Federal stock number and LP/BP coding quired to accomplish thee ask in seconds. min-

or the manufacturer's identification if the FStaa e

is not available and usage and quantity recom- utes, hours. or days to the first decimal. I-seis nt aailble nd sag an quatit reom- S'•sec., M-rain., H-hour, D-•day, e.g., 3.5 S
mended. The list shall identify the specific meansse 3.5 eonds.

item and reference the RAS on which the re- Column F-For the task requirements

quirement for the item originated. Indez num- outlined in F1 which demand human perform-

bent shall bw assigned by the integrating or anue, make the following entries as appropri.

prime contractor to each item in the list to pro- ate:

vide an appropriate reference number for the 1. Crew coordination: i.e., if the task
RASs. Care should be taken in assigning requires more than one person. define the co-
indez numbers to prevent duplicating CEI num- ordination requirement, including the commu-
bets.) AFR 67-3 should be used as a guide in nication ressary, inyludinumbe of e-
determining locally procurediase procured nicatiom neesary, i an', and number of per.
items. sne involved.

Column F-For functions that are to be com- 2. Job knowledge; i.e., state whether
pletely automated and will not involve person- theory of operation is required or just an uin.
nel, this column may be eliminated. For these derstanding of the procedures necessary to ac-
functions a separate theet may be used with complish the task.
columns B, C, D, and E only for efficient J. Making decisions; i.e., if the task mr-
presntation. quires judgment or decision, summarize action

Colimua FI-Enter the human perform- and the criteria which control that action.
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4. Safety procedures; Le., if the task ments; class II includes actual AVE, OGE,

requires more than normal caution to prevent MGE, or facility end items and parts and corn-
injury to personnel, or oquipment malfunction, ponents thereof; and class III includes training
summarize the procedunrl criteria which will aids such as (1) animated panels, (2) cuways,
minimial rink. (3) exploded or site displays, (4) trainingfilms,

8. Performance under stress; ie., if (5) charts and transparencies. Requirements
the personnel actions an to be performed un- for mobile training units (MTUs) shall be
der time or technical stres, summarize the saig- identified. For training equipment end items,
nificant conditions under which stres occurs. the CEI number of applicable Detail Specific.-

6. Skill demands for critical tasam; i.e, tion number shall be entered in this column as
define perceptual judgmental, and motor de- appropriate.)
mands. Column --Functions which produce corm-

7. Define sustenance and other life plicated or hazardous requirements involving
support requirements imposed by the functions personnel will generally dictate the need for
and design requirements. procedural information. Column G provides

Column Pt--Enter hataining aund train- Eme means for a.iEurmng that the contractor has
ing equipment requirements to indicate the considered available data, and, where not avail-
extent of training required and whether train- able, has programed development of the prow.-
ing equipment or aids are required as well as dural data. Entry in this column shall in all
the recommended type for the functions Lan cases be specific. For engineering development
tasks identified in columns B and Fl. The f4-i- programs where a technical order contract has
lowing code shall be used to indicate the extent not been established, enter the nomenclature,
of training required: number, and type of procedural data available

X Requires no training. or to be established (teat directives, tat prooe P
A Requires a general familiarization dures, or specific equipment procedures).

through discumion and/or demonstration. Where the requirements are applicable to opera-
B Requires a briefing on the knowl- tional military programs, include the T.O. num-

edge or job task to meet the job requirements; ber in existence or to beestablished; the type of
does not need to apply the information received. T.O.; e.g., operating instructions, explosive ord-

C Requires a briefing on the knowl- nance instructions, and calibration require-
edge or job task to meet the job requirements; meats. Include the applicable T.O. preparation
needs to apply the information received in a specification against each type of daa to be pme-
non-job-like situation, such w written tetas or pared. Commercially available publicatiros
verbal problem-solving situatios. may be applicable to either developmet 4.gi-

D Requires a briefing on the knowl. nering effort, or operational miitary pro-
edge or job task; needs to perform or apply grams. Application of these data shelU be hdi-
repreentative portions of the job teak or knowl- cated by title, document number, and supplier.
edge in a job-like situation either on actual In any category previously described4.anges
equipment or trainesm required to make existing procedural data seit-

E Requires a briefing on the knowl. able for the technical requirement involved shall
edge or job task; needs to perform the complete be noted by a parenthetical (c) following doru-
job task or apply the knowledge in a job-like meat number; i~e., Sperry Gyro 254 G (a) or
situation on actual equipi smnt or trainen. T.O. 21m-LGM 26C-1-2CL4 (c).

F Same as E but performed a su- 2.1 Wdnutfylng Infermaflen. Appropriate
cient number of times to insure proficiency in identifying information, including the revisimo
all phases of performance. letter, data, approval, document number, and
(The training equipment or aids recommended page number, shall be entered at the bottom of
shal be oe of the following three clamss clas the shest. -• -
1 includes trainers such as (1) mimion simula- 2.2 IEemple ef HAS. For an example of a
tor, (2) part-task trainer, (3) training attach- RAS, reference attachment 2. .
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2.3 AFSCM/AFLCM 310-1 Date Itemn Number. Reference S-53-4.4..
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Figure 9. Reqauirements Allocation Shoot.

3.0 TRADE STUDY REPORTS. The content of capabilitips. rost. time ccied~iles. rp~ourro limi-
the study report may consist of extracts from tations. or 'Le o~~~:- : p :~ i

designers notebook, contractors* internal mem- tern requirement documentation. For each po-
orandums, minutes of meetings, reductions of tential and alternative design approach listed,
presentation charts and formral engineering re- the contractor shiall identify significant ap-
ports, etc.. as long as the study report contains plicable characteristics. These characteristics
as aminimnum the following; shall relate and be restricted to the attributes
3.1 Identification and Listing of Functional dnd of the design approachlibenring most directly
Technical Design Requirements for TmodiiiOff. on its feasibility in relation to the requirements
Identify and list the functional and technical set forth above. The sicnificant chtaracteristics
design requests which are subject to trade-off. shall reflect predicted impact on such factors as
The functional requirement is listed first, and cost, effectiveneas, personnel and training re-
then related technical design requirements are quirements, technical orders, schedules, per-
listed. For example. -Deter-mine quantity of formance, surrivability, vulnerability, growth
loaded propellant" would' be a functional re- potential, facilities. security (clandestine rul-
quirement and "The propellant loading incas- nerability), transportability, procurability, and
urew.rit system must he capable of indicating producib~ility.
the quantity of propellant loaded to each tank 3.3 Comparison Matrix of Design Approaches.
to an accuracy of =.85 percent by weight of Prepare a matrix to compare the design char-
propellant required" would be a design require- acteristics for each design. approach to deter-
ment. Immediately following each listed ro- mine the degree to which the design approaches
quirement, a reference shall be made which iden- satisfy the functional and technical design re.
tifies the source of the requirement if available; quirements. The objective is to facilitate rapid
this reference shall consist of the title, file num- comparison and evaluation of potential design
bsr, date, page number, and paragrph number approaches and to allow preliminary screening
from which the requirement statement WAS ex- out of those design approaches that are incon-
tracted. sistent with the functional and technical design
3.2 identifiation of Possible Design Ap- requirements. For submittal purposes, the con-
preaches and Then Design Characteristics. List tractor should attempt to combine the matrix
the possible design approaches and identify sig- information required with the information re-
nificat design characteristics of each design quired in pargraph 3.2 above. Where appli-
approach. Utilize any weighting provided in cable, include cost-effectiveness models and
the contract work statement. The list would be cost-analysis data.
generated concurrently with the above require 3A Selection of Design Approach. Select the
ments. Only reasonably attainable design ap- most promisin~g design approach and provide
proaches shall be pursued considering technical reasons to substantiate the selec-tion. The res-
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sons given for the selection shall be in the form portionment of require.--ents between major
of schematic diagrams, outline drawing%, in- systems, within the system, between the ale-
terface detals functional diagram., reliability mente of the system (equipment, peromnnl, f a-
data. maintainability data, statistical infervaoce cilities), and between end items; end-to-end
data., and narrative and any other backup data and/or closed-loop, relationships; and the main-
deened necosnry to support the selection. The tenance or checkout aspects of the proposed de-
ressons shail cover the requhamasts the selected sign. The amount of detail shown in the sche-
approach itupome on othe ama of the sye- matic diagram will vary depending upon the
tern The rquinmumt imposed on failities point in time that the schematic is prepared, the
training, tr~lnng equipueont, human perform. leviel of inormation available in the RAS and
ance, and procedural data dhal be determined trade studiles, sand the level at which hardware,
and entered on the RAS, requiremanto are being descrbed. (systemt,
3.5 Trade *Wuy 2epet Imdex. Tbe conftactor major subsystem, major end item, black box,
shall prepare and maintain a current Trade etc.). Suffcient detail shall be shown to ilus-
Study Report ainex identifying all the trade trate how the design requirements ane to be
studies requirtd, the studies completed, and met. As system dehnition progresses, the sche.
those to be completed. matic diagrams are updated to incorporate new
3.6 Ixumple ef Trade Skody Repest. For an requirements such as maintainability features,
example of a Trade Study Report, reference self-ttst capability, read-out indications, mon-
attachment 2. itoring capability, critical presures, voltages,
3.7 AFSCM/AP.CM 310-4 Dat Uem Numb.. and other quantitative expressions of system
Reference 8-84-4.1. performance.
4.0 SCHEMATIC BLOCK MA@BAMS. Shos- 4.2 Chatedeul~a of Sehemefti DtegeMS.
matics shall be prepared to identify (1) inter- Schismatic diagram. shall be prepared in accord )
system relatiomehipe (sg., a caMmand/coutrol &noe with standard engineering practices, iden-
system, interfaces with a Anst&te weapon eys- tified and controlled aso drawing&, and included
tern, etc) ; (2) intrOBastM relatGionhis in- in *18CM 875-1 specifications. Reference
cluding the relatlcahip between constituent IM S-TD-7 for definition and examples of
elements of a subsystis; e~g, in a communica- electronic and mechanical schematics. Sche-.
tion subsystam ipterface beatwee closed-circuit matic diagrams shall have the following charac-
TV, work station intarmam, rawte aite commu- tuuistics in common (the diagrams and signifi.
nication, spacecraft communication, "tc; and cent, eleenta within the diagrams shall be
(3) smbordinat. detailed schematics as required uniquely identified to proride the basis):
to augment (1) and (2). above.. The imuntial a .6menrating a family of lower level of do-
characteristic of a schmafteins to delineate by tail diagrams traceable from the top down or
symbole (abonatlo r* tetr electcmlc, trom the bottom up.

mahematcal structursl, li"Wan'e, tc the b. Collecting sand apportioning effective RAS
features and reloatinships of end items, sub@ys requizurnata or trade study requirments
tuns, =oMpID*ts and parts chunatic block against applicable system or subsystemi equip-
diagrams are uand as the basis for reassembling ment.
functional and technica raquiranents and cr1- a. Idsntiiation of major inteusystem and in-
teuia as eablished and dooummtei within the trasysteni requirement. and interrelationship..
Trade Study Reports and RAft iaInto an inte- 4.3 DrroeSphv Schematic Diagrams. The
grated at of desig renir~mets comprising a besic tWhnquefor developing schemaxtic block
system (including interfaces with ather ups- diagrams is illustrated in figure 10. The first.
terms), an and item, or a group of relate ed level schematic diagram shall be complete for
items. the subsystem or subsystems being developed.
4.1 DOMCeeu e Sbm~e Diepom& The sehematic shall depict 'a ,cloed, low
The schematic shaW be suvatnred in a manner including a block depiction of intersystem
that will show thre fin ons- interfaine and ap. intwfuacw.'
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BZoek C-This entry is applicable only for 5.3 AFSCM/AFLCM 310-1 Data Item Number.
funCtions involving maintenance. WIhen appli- Reference $-56-6.1.
cable, indicate preventive or corrective main. 6.0 DESIGN SHEET. Design sheets, utilizing
tenance. source information from the RASs, shall be

Column D-Enter the functional diagram prepared according to the format shown in
drawing number, function block number, and figure 12. A design sheet shall be required for
document number of the RAS containing the each prime equipment CEL facility CEI, and
function. Enter the end item maintenance modified inventory equipment item or engi-
sheet line item and CEI number whenever the neering critical component, but is not require )
function has been derived from the end item for identification items, unmodified inventory
maintenance sheet. equipment items, or company standard parts.

,olumn E-Enter the functions and corre- The contractor may find it necessary to utilize
spouding tasks (if applicable) contained on additional internal documentation to supple-
functional diagrams or RAS. Corresponding ment the design sheet in order to establish and
tasks will not be applicable for all time-critical maintain control of his design effort. Such
functions. For time-critical functions involv- supplementary documentation will not be in-
ing human performance, identify the Air Force eluded in the Detail Specifications.
specialty code (AFSC). Block A-Enter the short-form nomencla-

Column F-Enter the elapsed time estimated ture of the contract end item, and abbreviated
to ascomplish functions and corresponding category of equipment; i.e., AVE, OGE, MGE,
tks if applicable in seond minutes, hours, A.&AE, or facility equipment.
or dayi to the first decimal in bar chart manner. Block B-Enter the CEI or critical corn-
The total time in days, hours, minutes, and/or ponent code identification detail specification
secnds shall be entered at the ond of each time number assigned to the item. Thene numbers
bar. Use S-see, Minmin, H-hour, D-day; shall be assigned in accordance with the require.
e.g., 3.5 S means 8.5 seconds. Time estimates meats in ezhibit X, AFSCM 375-1.
shall assume optimum utilization of equipment Column C-The information entered on the
and personnel, design sheet shall orgpnize the requirements
5.1 Identifying Inferm.Hen. Appropriate under the paragraph headings shown in figure
identifying information including the revision 12. Each design sheet shall contain both a
letter, date, approval, document number, and "Requirements" section (section 3.0) and a
peg number shall be entered at the bottom of "Quality Assurance Provisions" section (see-
the 3h11t.L tion 4.0), which physically become sections P
5.2 Exemple o Time Use Shoo4. For an ex- and 4 of Part I Detail Specifications. Whe
ample of a time line sheet, reference attach- appropriate, indicate the function block number
meat 2. appearing on the functional diagram or the
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line item number/nmster control number ap- terms of the CEI itself and not by reference to
pearing on the maintenance sheets which gen- equipments/facilities with which the CET must
erated the particular requirement. This be compatible. Quantitative requirements shall
hfnction source reference shall be entered im- be included within the principle subparagraphs
mediately to the left of the applicable require- set forth below.
ment. The subparagraphs of section 3.0, Parae rap ;3.1. "Per'formnmce." This para-
"Requirements." shall contain, in addition to graph shall specify CEI performance in terms
the basic requirements. a description of the of functional requirements. This paragraph
contractor's intended design approach which shall include requirements which are suitable
describes how the requirement will be satisfied. for proof during twt and which establish the
The design sneets for prime equipment CEIs capability of the CET as viewed by the ultimate
and for technical support real property user. Requirements included herein shall be
,TSRP) facility C(FIr sh:ill eomply with the specifiedto thelevel of detail neeessarytoestab-
paragraphing requirements in exhibit II, lish limits for desi,..n. Quantitative require-
AFSCM 375-1. The design sheets for non- nients shall be specified within the two principle
technical support real property shall comply subparairmphs included herein.
with the paragraphing requirements in exhibit Paragraph 3.1.1. "Fuinctional Carizcteris.
III. AFSCM 375-1. The content requirements ties." This paragraph shall specify, within the
for these paragraphs are repeated here for subparagraphs included herein, the limiting
e'onvenience. and in some instances requirements functional characteristics of the contract end
have been empnnded to provide additional in- item. This includes performance characteris-
formation. These additions are identified by a tics which are established by and are the prod-
vertical line in the margin opposite the addi- uct of analysis as well as performance chdran-
tion. For those paragraphs which do not apply teristics which are determined by design. Quan-
to the CEI covered by the design sheet, the title titative requirements shall be specified within
of the paragraph and the comment "N/A" (not the principle subparagraphs included herein.
applicable) shall be entered. Where fairly complex functional interfaces with
6.1 Identifying Information. Appropriate other equipment CEIs exist, care should be
identifying information including the revision taken to assure that the required functional
letter, date. approval, and page number shall characteristics represent requirements indicative
be entered at thp bottom of the sheet as of the basic "end result" function of the CEI to
indicated. be developed, as well as CEI specific input/
6.2 Exampl, of Design Sheet. For an example output characteristics. For example, functional
of a design sheet, reference attachment 2. characteristics for an item of OGE required to
6.3 Paragraph Content Requirement for Prime check out a space vehicle flight control syStem
Equipment and ?SIP Fedlity ClIs Secten 3, shall include quantitative identification of the
"elqulremnents." This section shall contain flight control equipmeaut parameters (and re-
performance and design requirements for the quired tolerances) to be verified by the OGE as
CEI. This section shall include the functional well as the direct input/output signal chrne-
requirements for the CEI and establish require- teristics of the OGE item itself.
ments which are suitable for proof during test. Parag"ph 3.1..1. "Primary Pr
This section shall define the CEI and specify Chantmeristic.." This paragraph shall speidfy
design constraints and standards necesary to in- in subparagraphs as appropriate, the primary
sure compatibility of the CEI with existing in- performance characteristics of the CEL Re-
ventory as appropriate. For CEIs which di- quirtments specified herein are the product of
reetly support systems, performance and design analysis, stated in terms which do not prealet
requirements included are allocated from, iden- design solution. "Primary performnane char-
tical with, or in recognition of, requirements adteristics," u used herein, are the limiting
established by the system specification. Re- performance parameters which must be speci-
quiremmts included herein shall be specified in fled to constra;n design when requirunets W-
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tablished by primary mision/use of the CEI: craft of an aircraft weapon system as a CEI, it
e.g., for aircraft, this could include limiting may be necemary to index specific requirements
mission profiles, armament, etc.: for an engine under hydraulics, fuel supply, or direct current
this could include thrust, thrust to weight ratio, electrical system within the aircraft specifica-
etc. Requirements included herein shali be tion. This indexing of requirements is accept-
stated in quantitative terms, within tolemancee, able. This should be accomplished by address-
using standard, measurable properties of the ing a separate subparagraph within paragraph
CEI itself. Primary performance characteris- 3.1.1.2 to each such subsystem grouping. Care
tics shall include power requirements and limi- must be exercised when this method of specify-
tation. Performance characteristics should be ing requirements is implemented. It is not the
specific enough to permit direct progression into intent to permit the redundant specification of
detail design effort. For example, in the case performance characteristics for a given CEI
of aspace vehicle engine, a performance require- within the specification of n second CEI by
ment to "provide sufficient thrust to propel the identifying the first CEI as a subsystem in the
space vehicle" is obviously too general to iden- second CEL. For example, considering again
tify technically meaningful criteria. Rather. an aircraft weapon system, it is not acceptable
specific vehicle dynamic limitations, engine to specify the characteristics for the engine in
thrust requirements, engine ISP, ,,wpne charac- the CEI specification for the aircraft. In this
teristic velocity, etc., are required. Another case, the aircraft is a CEI and is specified in a
example would be a requirement for an item separate and distinct specification. The engine
to be compatible with a particular type of new is a CEI and is specified in a separate and dis-
propellant. Rather than simply stating that tinct specification. The specification for the
"the item shall be propellant compa: -.le," the aircraft would list, in paragraph 3.2.2.1, thp
specific type of materials to be used in the item engine as a CEI installed therein. There woul )
in order to insure propellant compatibility may be, in paragraph 3.2.1.2 of both the engine speci-
h^ required. fication and the aircraft specification, an exact

Pamrgap& S.1.12, "Secondary Perfoemmcne callout of the interface between the engine and
Ckarrcteritii.." This paragraph shall specify the airframe or a reference to the interface
in subparagraphs as appropriate, the second. drawings or other engineering documentation
ary characteristics of the CE!. Performance which defines the interfae and controls the
charactertics included herein generally presup- design of these two CEIs.
pose. or are recorded after, a basie design ap- Pamgra p 31e. "Operability." This para.
proach has been established, and in this sense graph shall specify performance requiremnnta
are a product of the design pr. . "Seoond- which are general measures of efficiency of the
ary performance charaeristice," as used CEI as viewed by the ultituate user. This in-
henrin, are those paameters which are not uec- cludes the classic "ilities" such as rliability,
emarily mision/use critical but which must be maintainability, transportability, survivability,

specified to properly constrain complete design vulnerability, etc., as well as ability to operate
of the CEI; e.g., for an aircraft this could in- in the natural environment, human engineeing
clude such things as ground towing speeds, vari. featurvs, self-checking features, safety featura.
ous emergency operation characteristics, etc.; etc. For CEIs which directly support systems
for an engine this could include maximum con- performanm requirements included are aslo.
tinuous operating time at emergency rated cated from, identical with, or in recognition of
power, etc. Requirements included herein shall requirements established by the system specifcs,
be stated in quantitative terms, with tolerances, tion. To the extent practical, such require
using standard, measurable properties of the meats shall be incorporated herein by referealee
CEI itself. For complex CEIs, it may be nec- to the system specification and system documen.
emery to specify secondary characteristics in tation. Quantitative requirements shall t "
terms of functional subsystems to properly coa- specified in subparagrapha to include thws,
trol design. For example, considering the air- sated herein.
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Paragraph 3.11.1. "Reliability." This pars- It shall specify requirements for the operating
graph shall specify reliability in quantitative status of the equipment during service and/or
terms, such as measures of availability, mean access; e.g., power on/power off, organizational
time to failure, or duration of single downtimes, level remove and replace only, depot level bench
whichever is appropriate and based on the cor- repair, etc.
rect system reliability measure. All measures Paragraph 3..12. "Useful Life." Thisparn-
will include the definition of success (or fail, graph shall specify useful life requirements for
ure) at a stated confidence level and time period the CEI. It shall include requirements for
necessary for complete demonstration of relia- shelf-life as well as operating life, and combina-
bility requirements. tions thereof, and shall be compatible with pars-

Paragraph 322.2. IMaintainability." This graph 3.1.2.2.1 in terminology used to specify
paragraph shall specify maintainability re- useful life. "Useful life" is defined to be the
quirements for the CEI. Requirements shall period from time of delivery of the CEI to the
he stated in quantitative terms (e.g., mean time procuring agency until its identity is destroyed
to repair, maintenance man-hours per operating by classifying it as salvage and/or it is subjected
hours. etc.), with tolerances or otherwise speci- to cannibalization.
fied in a manner which can be verified by in- Paragraph 3.1..4, "Envrenmertal." Stand-
spection or demonstrated by test. Also included ard of natural and dynamic enviroment which
shall be an explicit description of the mainte- the CEI is to withstand shall be included here-
nnnce concept established for the item. The in; e.g., wind loading, snow loading, precipita-
determination of the maintenance concept shall tion, ranges in temperature: humidity; atmos-
consider the nature and frequency of the ached- pheric pressure and density; wind shear;
uled and unscheduled maintenance require- vertical velocities; turbulence; shock; aoeelera-
ments, the capability of military personnel to tion; noise and vibration: salt spray; sand;
perform the maintenance taks, and the coat dust; penetration and abrasion. The standards
of physical constraints of providing the neces- for space environment shall be included if sp-
sary maintenance resources. The maintenance propriate; e.g., energy input from solar traia-
concept shall form the basis for justifying ac- tion, particle maen and energy spectrum, etc.
quisition of maintenance resources in range, For CEls which support sy"tan this pargraph
depth, and configuration. Also indicated shall shall incorporate the applicable environmental
be the major factors which led to the establish- paragraphs of the System Specifications by
meat of the maintenance concept. In addition, direct incorporation or by reference. For CEIs
maintainability-related characteristics shall be which require an artificial environment at all
specified in subparagraphs to include the t•ies the controlled environment shall be speci-
following: flied herein. In such cases, this paragraph shal

ParagrpA ph .,3e.1, "MaJ•kmnoe and Re- begi with the note OThis CEI requires a con-
pair Cyce." This paragraph shall specify re- trolled environment at all times as specified in
quirements for maintenance cycles for the CEI; "his pmgmph." Constraints of the controlled
e.g., scheduled organization maintenance every environuent such as cooling air, air presre,
25 operating hours, depot overhaul every 1,000 ma-imm and minimum temperature and hu-
operating hours, etc. midity, illumination lovels, and noise levels.

ParorapA 31d1.1, "Servic. and Aoee." PWWM' pA 31JJJS, "Trseiportabil.y." Re-
This paragraph shall specify requirements for quirments peculiar to trasportability shall be
as of service, such as access doors, built-in specified herein. Requirements peculiar to
tools, self-test capability, inspection windows, "transPort mode" specified in paragraph
test jacks, sealed and life warranted bearings, 3.2.1.A, "Detailed interface definition," shall not
expendable plug-ins, etc. It shall include re- be redundantly specific in this paragraph.
quirmenta for capability of the CEI to be This paragraph shall specify restrictions on the
drained, discharged, snubbed or otherwise e- maximum dimensioes and weight of the CEI
cured, provided with quick disconnects, etc. as crated for shipment and shall include pecu-
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liar or unusual tie-down requirements imposed standby circuits, etc.. necessary to prevent dam-
by specified methods of transportation. If mo- age to equipment or injury to personnel, or
bility is a significant feature of this CEI, this recovery of the CEI in the event of damage or
paragraph shall include the time, in terms of failure. Requirements shall be specified in the
man-hours and/or elapsed time, allocated to following suoparagraphs as appropriate:
prepare this CEI for transport. This pars- 3.1.2.71 Flight Safety.
graph shall also specify detail requirements for 3.12.72 (round Safety.
packaging and packing for shipment wherein .3.1.7.. XNclear ,SZafety.
the packing and packaging methods themselves 3.1..7.4 Pergonnel Safety.
require development and qualification. Mate- .3.2 .7.5 Explo*ite and/ar Ordnance
riels handling requirements and, where possi- Safety.
ble. modes of transportation shall be specified. Paragraph 3.21. "CEI Definition." This par-
Transportability criteria and limitations shall tarurxph shall. in subpanmtgraphs included herein,
be in accordance with AFR 80-18. specify the mechanical and functional relation-

Paragraph 3J126. "Human Per 'fomanrce.'" ship of the CEI to other equipments/facilities.
Human performance requirements for the CEI identify i:mtiiv'iduda critic'al c,,,upmnents incor-
shall be specified in this paragraph. For CEIs porated in the CEI which require individual
which directly support systems, this paragraph detail specifications.
shall cite the appropriate paragraphs of the Paragraph .3..1. "'InterMace Requirements."
system specification which establishes the hu- This paragraph shall specify, either directly or
man performance/human engineering require- by reference, requirements imposed on the de-
ments for all systems equipment and incorpo- sign of the CEI because of its relationship to
rate requirements peculiar to this CEI on an other equipment/facilities. This includes sche-
"add" or "delete" basis. Include requirements matic arrangement and or other suitable data
imposed upon the CEI to protect personnel which establishes limits for detail design and is
from environments which inhibit human the product of system engineering. It also in-
performance. cludes detailed interface definition, which is in

Paragraph 3.12.7. Safety." Requirements part the pr6duct of design and is developed dur-
for this CEI which must be specified to ing the design and development of the CEI.
preclude or limit hazard to personnel and General and descriptive material may be in-
equipment shall be specified. To the extent cluded in basic paragraph :.2.1. Quantitative
practical, these requirements shall be imposed requirenents shall be included in the subpara-
by citing established and recognized standards. graphs included herein. The interface require-
For CEIs which directly support systems, this ments for the CEI shall include not only intrs-
paragraph shall cite the appropriate paragraph system interfaces but, where necessary, any in-
of the system specification which establishes tersyste interface requirements.
system safety requirements, amending it on an Paragraph 32.1.1. -'Schematic Arrangement."
"add" or "delete" basis for applicability to this Tite relationship of the CEI to other equip-
CEI. The requirements specified in this sec- ment/facilities with which it must interface
tion shall not duplicate requirements contained shall be graphically portrayed in this pars,-
in other sections. Limiting safety character- graph. This paragraph shall incorporate, in
istics peculiar to this CEI due to hazard in as- subparagraphs as appropriate, either directly
embly, disassembly, test, transport, storage, or by reference, a schematic diagram, inboard

operation, and maintenance shall be specified profile, or equivalent engineering drawing of
when not provided by standard industrial and the CEI. The graphic portrayal of the CEI
Air Force practices and regulations nor pro- shall be accomplished to the level of detail neoes-
vided by the system specification. In addition, sary to identify the existence of physical inter-
"fail safe" and emergency operating restrictions faces between the CEI and other identifiee
shall be specified. These shall include appli- equipments/facilities. The graphic portrayal
cable requirements for interlocks, emergency and shall be accomplished to the level of detail neces-
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sary to identify the nature of the interface. e.g., nent equivalent items incorporated in the CEI
mechanical, hydraulic, electrical, communica- which, because of their engineering or supply
tions, etc. significance, must be individually specified.

Paragraph 8.2.1. "'Detailed Interface Defi- This paragraph shall list these items within the
nition." This paragraph shall specify in sub- categories established and defined in the sub-
paragraphs as appropriate, in quantitative paragraphs included. The terms "component"
terms with tolerances, the mechanical and and "property," as used in this paragraph, in.
functional relationship of the CEI to inter- clude both mechanical assemblies such as mo-
facing- equipment and facilities, to the level tore, drives, etc., as well as materials such as
of detail necessary to permit detail design. hydraulic fluids, fuels, lubricants, bonding
Mechanical relationship of the CEI to interfac- agents, etc., and includes tapes and/or EAM
ing equipment/facilities shall be expressed in decks, containing computer programs, if part of
terms of dimensions with tolerances of the CEI the CEI.
and related equipment/facilities, at the point of Paragraph 3.22J, "Vovernlwnt -Furnished
contact, referenced to a common datum plane or Property List." This paragraph shall list the
point. The means of mechanical connection Government-furnished property which the CEI
shall be specified; e.g., bolt circle: marmon must be designed to incorporate. The listing
clamp, mounting pad. etc. Tolerances shall be shall identify the property by reference to its
established to permit the widest practical lati- nomenclature, specification number, and, if ap-
rude in manufacture while maintaining the engi- propriate, its CEI number or part number.
neering integrity of the CE!. Functional inter- The term "Government-furnished property," as
faces shall specify the input/output require- used herein, includes other CEgs which as.
ments of the CEI in terms of voltages, pressures, semble into a given CEI as well as components
accelerations, limiting temperature ranges, and materials which must be incorporated into
thermal shock limitations, loads, purity require- the design of the CEL. NOTE: The GFP list
menits for chemicals, etc. They may be the is a produot of the definition phase and should
result of direct mechanical interconnect of the be available prior to the design and develop-
CEI to other equipments/facilities, or they may ment portion of the acquisition phase.
be the result of performance relationship; e.g., Paragraph 3.eB, "Engineering Critical
autopilot gain and missile bending modes, fire Components List." This paragraph shall list
control response and aircraft pitch and roll the engineering critical components within the
rates, etc. (In circumstances where there are CEr. The term "Engineering critical compo-
distinct modes for equipment (e.g., storage nent," as used, is defined to be a component or
mode, operational mode, transport modes, etc) a component equivalent item which, because of
and the functional interfaces differ with the
change in mode, the requirements shall be speci- p the critical impact of its potan-
fled in a manner to be clearly identifiable with tial failure, anticipated producibility problems,
each mode.) Tolerances atablished for func- or the qualification of which can be eztrapo-
tional interfaces shall be as bro.' a practical lsted to and be accepted as complete qualifica-
to permit use of unsophisticated equipment tion for the CEI, must have an individual speci-
while maintaining the enginecrinj; integrity of fication which includes qualification require-
the CEI. This paragraph shali incorporate, mants. Engineering critical components are
either directly or by reference, interface draw- further defined to include all computer pro-
in1 , and/or other engineering documentation grams which are a part of the CE!. Engineer-
necessry to specify the mechanical and func- ing critical components shall be idenitifhed by
tional interfaces of this CEI with other equip- n-meoclatore specification number, and, if ap.
ment/facilities. propriate, basic part number. Components

Paragraph 3.22, "Component fdentifoation." other than those listed as engineering eritica:
This paragraph shall identify, in the subpara- shall be oneeidered individually qualified, for
graphs included herein, components or compo- purposes of reprocurement to support the CEI,
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upon acceptance by the procuring agency of the For example, paragraph 3.1.2.1 wiU require a
CEI itself asaqualified item. CEI to meet a specific reliability MTBF re-

Paragraph 32.2. "Logistic. Critical Compo. quirement. Design and construction requiro-
nents List." This paragrph shall list the logis- ments should identify the specific design re-
tics critical oomponents within the CEI. Logis- quirements and features that are necemary to
tics critical components or component equiva- meet this MTBF figure (e.g., requirements for
lent items are thaw. items which are selected for selection of high reliability parts, requirements
multiple source reprocurement in support of the for the adoption of specific circuitry design
CEI, and thus require individual specifications. techniques. etc.). Introductory material may
Logistics critical components shall be identified be included in basic paragraph 3.3. Quantita-
herein by their nomenclature, specification num- tive requirements shall be specified in subpara-
ber. and, if appropriate, part number. NOTE: graphs to include the following:
This list of items will. in general. closely paral- Paragraph 3.3.1. "'eneral Design Features."
lel the list of vendor-supplied items which the This paragraph shall. in subparagraphs as ap-
contractor procured from outside sources for propriate, specify design features and limiting
assembly into the CEI. The individual speci- physical characteristics of the CEI, e.g., size.
fications for logistics critical items vill nor- weight, shape, individual critical dimensions,
mally be delivered to the procuring activity at packaging constraints, etc. Requirements spec-
the time of delivery of the qualification data on ified herein may be descriptive (e.g., "Access
the CEI itself. The procuring activity will panels shall not be designed to carry primary
establish requirements for the selection of logis- structural loads") or expressed in quantitative
tic critical components and for the delivery of terms (e~g., "Landing gear tract shall not ei-
specifications for them as part of the design and ceed 20 feet"). Requirements to be specifie,"
development contract. This paragraph of the shall normally be verifiable by inspection ,
specification shall be amended to incorporate the CEI. Arrangement drawings, three-view
individual logistics critical items as they are drawings, list drawings, and equivalent engi-
identified during the progress of design and neering documentation may be incorporated in
development. this paragraph either directly or by reference.

Paragraph 3.3. "Derign and Construction." Included shall be design features for the con-
This paragraph shall specify design and con- trols required by man to operate and maintain
struction requirements for the CEI. This in- the equipment, fault isolation, accessibility,
cludes both general design features, e.g., dimen- packaging, calibration; e.g., use of tea points,
sions and weight, as well as detail standards taps, disconnects, etc., certification, measuring,
and specification, which must be satisfied by the and monitoring. Design features for monitor-
deign and construction of the CEI. To the ex- ing shall include, in terms of equipment, the
tent possible, requirements included herein, displays required by man to operate sad main-
other than those included in paragraph 3.8.1, tain the end item, the source of monitoring in-
shall be specified by reference to established formation (i.e., signals, pressures, malfunctions,
military standards and specifications. For etc.) and the displays required by man for mon-
CEIs which directly support systems, the con- itoring the status of the end item. Included
tent of subparagraphs included herein, with the shall be human engineering design criteria ap-
exception of paragraph 3.31 and subparagraphs plicable to insuring safe, reliable, and efficient
thereto, represents recognition of a requirement operation and maintenance.
established within the system specification. Paragraph 3J,2, "Selection of Specifationa
The appropriate paragraphs of the system spec- and Standards." This paragraph shall specify
ification shall be referenced herein and amended requirements, criteria, and constraints perti-
for applicability to the CEI on an "add" and nent to the selection and imposition of Federal.
"delete" basis. Design requirements and fea- military, and contractor specificaions ar t
tune should be specified in sufficient detail to standards; e.g., "All standards or specifications,
permit direct progrmesion into detail design. other than those established and approved for
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use by the Air Force. must be approved by the designer so that it will be properly called out
procuring activity prior to incorporation into on drawinrs and other engineering documenta-
the CEI specification." For a list of specifica- tion. A sample entry might read. "The CEI,
tions and standards. see Federal Supply Clas- including all narts and assemblies, shall be con-
sification Listing of DOD Standardization structed and finished in accordance with MIL-
Documents. For use of specifications and STD- - . Thoroughness of soldering. wir.
standards, reference MIL,-STD--143. ing, impregnation of coils. marking of parts

Par,7oraph .33.J. "-'bateria14. Parts. and and assemblies. plating. painting, riveting, ma-
Prore.tsee,.' This pararraph specifies require- chine-screw assemblage. welding, brazing, and
ments for. or prohibits the use of. individual, freedom of parts from burrs, shall comply with
and types of. materials. parts. and processes. MIL--STD-
.Materials. parts. processes, and special tooling Paragraph 3.3.0. "Electromaznetie Interfer.
inrluded in this parnaeraph ;hall be identified ente.' This pranraiph shall Fpecify require.
by reference to pertinent specifications. ments related to electromagnetic interference.

Paragraph 33.4, "Standard and Commercial in terms of the environment which the CEI
Part.'. This paragraph shall specify iequire, must accept and the environment which it gen-
ments pertinent to the use of standard and erates. Included shall be requirements to as-
,ommercial parts. sure that electromagnetic interference signals

Paragraph 3.3.5. "Moitture and Fun~gur Re- are not radiated or conducted which would cause
;Wtanfe." Moisture and fungus resistance re- malfunction of other equipment. including elec-

,tPirements shall be specified in this paragraph. tro explosive devices, and that interference is
Paragraph 3.3.6. "Corro&ion of Metal Parts." maintained within prescribed tolerances.

This paragraph shall specify requirements for Paragraph 3.3.10. "'ldentifwation and Mark.
the use of protective coatings and other corro- ing.'" This paragraph shall specify the ident"-
sion control requirements. Whenever dissim- fication and marking requirements for the CEI.
ilar metals are in direct contact, the method for 'Identification and Marking" entries in this
controlling electrolytic corrosion will be speci- paragraph shall include coding requirements
fled. for wiring, plumbing, identification of hazard-

Paragraph3.3.7. "Interrhangeabiity and Re. ous conditions, explosive components, etc. A
piaceability." This paragraph shall specify re- sample entry might read: 'All electrical wir-
quirements for components. assemblies, and ing contained in this CEI shall be identified in
parts of the CEI to be interchangeable and m- accordance with MIL-STD-- ."
placeable. Entries in this paragraph are for Paragraph 3.3.11. "Storage." Requirements
the purposA of establishing a condition of de- peculiar to making the CEI storable shall be
sign-not to define the conditions of inter- specified in this paragraph. This shall include,
changeability that are required by the but not be limited to, specification of mazimum
assignment of part number. For example, "All storage duration, storage environment, retric.
fairings and cowlings for the aircraft shall be tion pertaining to maintenance while in storage,
designed to be readily removed and replaced by etc. To the extent that storage environment
quick disconnects and shall be interchangeable has been specified in paragraphs 3.1.2.4 and
within a type, model, series of the aircraft to 3.2.1.2, it shall not be redundantly sp--cified in
the extent required by MIL--I-8500." NOTE: this paragraph.
The relationship of interchangeability to part Section 4. "Qwality Assurance Provisions."
number identification is defined in MIL-D- Requirements for formal verification of the per-
70327. formance, design, and construction of the CET

Paragraph .-.38. "Wor•!wanehip." This shall be specified in this paragraph. Formal
paragraph shall specify the general require. verification of performance. design, and con-
ments for workmanship incident to fabrication struction of the CEI shall determine saoptance
of the CEI. Requirements shall be included of design and development engineering, under
herein to make the information available to the the terms and conditions of the design and de-
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velopinent contract. This paragraph shall engines, preliminary explosive classification
spe.ify formal verification requirements to a tests for ordnance and propellants, sensitivity
level of detail which: levels of electroexplosive devices to radio fre-

a. Specifies a verification requirement and quency and electromagnetic fields, etc.
method in section 4 for each performance and c. Formal Quclification Tests. Formal
design requirement in section 3. The methods tests oriented primarily to satisfy specified re-
of verification to he specified herein shall in. quirements of the procuring activity for formal
dude inspecwion of the CEI, review of analyti- demonstration of performance and design ade-
cal data, demoinstrations, test. and review of quacy of the CEI for inventory use.
test data. d. Reliability Test# and Analyses. For-

b. Specifies each requirement for verifica- mal tests and analyses oriented primarily to
tion. other thrin by inspection of the CEI. to satisfy specified requirements of the procuring
the level of detail necessary to clenrly establish activity for demonstrated reliability. .OTE:
the scope and accuracv of the test method. Data whicit are included in reliability analyses

c. Permits ready i.detilication of each veri- comes from many sources. "Reliability tests,"
ficatiorn requirenient specified in section 4 with as used herein, are limited to testing which
the appropriate performance/design require- would not be done except for the need for re-
ment paragraph in section 3. liability data.

d. Allocates verification requirements to e. Enrgineer'nq Critical Component Quali.
the sibpararraphs inchided herein. NOTE: fkcation. Formal qualification of identified %nd
ioormal verification to be specified herein shall specified components/assemblies which are con-
not incorporate, either directly or by reference, taiLed in, or a part of, a CEI. It is not the in-
detail test planning documentation and operat- tent to include in this specification all category
ing instruction. Requirements specified he-ein I test requirements. Only requirements f )
shall be the basis for preparation and valida- category I test which satisfy criteria as estab-
tion -if such documents. lished by the following paragraphs shaUl be in-
Anl test/verification requirements shall be eluded herein:
specified within the subppragraphs included Paragraph 4.1.1. "Engineering Test and
herein. Evaluation." Engineering tests which satisfy

Paragraph 4.1. -" "tegory I Test." The term one or more of the following criteria shall be
"'ratego."y I tes.," as used herein. is defined to included herein:
include all testing of the CEI other than that a. Require ase of Government test facili-
accomplished during the formal category II and ties, e.g., verification of requirements specified
III (or equivalent) system test programs. in paragraph 3.1.2.4.
(Refeience pe,-. 4.2 beWow.) Category I test- b. Are intended to be the only source of
ing is subdivided into the following broad types data to satisfy specific requirements in section
oa the basis of primary reasons for acquirJtAg 3; e.g., static test of aircraft structure to sat-

the test data: isfy requirements in paragrapb ".1.1.1 or pare-
a. Engineering Test and Evaluation. An graph 3.3.1; screen room testing to satisfy

integral part of the development process, ori- requirements in paragraph 3.3.9.
ented primarily to acquire data to support the c. Must be accomplished as part of an ante-
design and development proces; e.g., aircraft grated engineering test program involving
structural test. materials test, etc. other system/iwventory equipment; e.g., verifi-

b. Preliminary Qualificaoion Test. For- fication of requirements in paragraph 32.1.2.
real tests oriented primarily to achieve interim Routine engineering and laboratory tests ac-
aceeptiice of performance and design charac- complished in support of design and develop-
teristics, pror to (1) committing the CEI to ment, which do riot satisfy one or more of the
manned operation or (2) committing the design criteria above, shall not be specified herei" "•
to a costly, complete formal qualification pro- NOTE: Requirements for verification includeb,. -
gram; e.g., preliminary flight rating tests for in the system specification, which are directly
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related to requirements specified herein, may be of section 3 to be verified by thle method. For
incorporated by reference to avoid redundant example:
establishment of the requirement. # 413 Forrnwl QdIfi'toiTa-h

Paragraph 4.1.2. **Preliminary Qualificatio7L following subpnawrar.phs specify the require-
Tests.� This paragraph shall specify only ments for &and methods of formallY verifying
those preliminary qualification tests wh~ich re- that each requirement in section :3 has been
qutire formal recognition by the Air Force: e.g., sAtisfied:
verification of requiremnents specified in para- -41.3.1 1n.pertlimn-Tle following re-
.-raph~:... prior tn thle intrrndiction of thle quirements of sectiont 3 shall be verified by an
'El ito a ';ovenimeiit test facility: preliini. iwzpectlon of thle CEI at tlimeand place of qual-

nary flight ratine te~tz, on engines prior to first irication testing:
tliaiht or start of formill qualifictition: etc. "Paragraph -.....Service and Ac-
]I rpliuini;,rY qiialifir':in io e:stine ;icroiplished cess*
hv t6e contractor In support of desi~'n and de- "Parneraph -.~1 General Design Fea-
N elopment which dloes not require recognition tures (the following listed dimensional fe4-
by the Air Force, other than that it is within tures only):
the general terms and conditions of contract, 4Paragraph 3.2.1.1, -Schematic Arrnnge-
o-hall not be specified. Requirements for pre- ment*
l1iniinry quahificat ions specified herein shall "Paragraph 3.3.3, 'Materials. Parts. anid
reference specific requirements in section 3 if Processes'
these tests tire to be the formal basis for the "Paragraph 3.3.4. -Standard and Comn-
verification that specific requirements of section mercial Parts'
.3 hanve been satisfied. *'Paragraph 3.3.7, Ierhnsiit

Paragraph 4.13. "Formal Qual ification and Replaceability*
Teixt*.q This paragraph shall specify require- "Paragraph 3.3.8,*Wrmnh'
ments for formal qualification of t~e CEI to "Paragraph 3.3.10, *Identi~fication and
demonstrate or verify that each requirement es- Marking,$ etc.
tablished in section 3 has been satisfied. This "4.1.12 .4nalyse.'-The following re-
paragraph shall. in subparagraphis as appro. quirements of section 3 shiall be verified by
priate. specify the requirement and method of review of analytical data:
verificatio.a for each requirement specified in "Paragraph 3.1.2.2, 'Maintainability.'
section 3. with the following exceptions: To include a review of the maintenance portion

a. The requirement in section 3 has been of the system engineering documentation and
identified with, and verification that it has been contractor internal documentation analyzing the
satisfied has been accomplished by, one of the anticipated modes of failure of the CEI.
tests included in paragraphs 4.1.1 and 4.1.2 "Paragiraph 3.1.2.3, 'Useful Life.' To in-
above, clude analysis of contractor experien 'ce data to

b. The requirement in section 8 is peculiar date of review, vendor historical and analytical
to paragraph 3.1.2.1. Verification of relia- summaries, as well as stress analyses accom-
bility requiretnen's shall be treated in pars- plished on critical assemblies, etc.
graph 4.1.4, to follow. "4.1.5. Demonetratiorw--The following

c. Ihe requirement in section 8 is peculiar requirements of section 8 shall be verified by
to categor~y 11 type systemn testing and will be demonstat~ions:
idtýIfh'd in pa.,'gruph 4.2 io follow. "Paragrph 8.1.2.2.2, 'Service and Ac.

ý4.aLh requxirement shall be verified by inpc cma' The demonstration shall include one com-
Ziocn, review of analytical data, demonstration, plete maintenance overhaul cycle of the CEI as
or test and review of test data, or combinations required by technical manuals.
of thae. This paragraph may contain a sub- "Pararaph 3.12.5, 'Transportability.'
paragraph for each of the principal methods of The demonstration shall include a complete
verification and may specify the requirements preparation for movement, and movement of
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the CEI. This demoistration shall be accom- 6.4 Paragraph Content Requirements for NSRP
plished as part of the actual movement of the Facility C1l's Section 3, "Requirements." This
CEI to the environmental test facility. section shall contain performance and design

"4.1.3.4 TestRt-The following require- requirements for the facility. This section shall
ments in section 3 shall be rertified during include the functional requirements for the
the formal qualification test program, facility and establish requirements which are

"Paragraph 3.1.1. Functional Character- measures of the efficiencv/effectiveness of the
istics' facility as viewed by the ultimate user. This

"Paragraph 3.1.2.2, Maintainability' section shall define the facility, identify critical
"Paragraph 3.1.2.4, 'Environmental' interfaces, and specify desigjn constraints and
"•'Paragraph 3.3.9. 'Electromagnetic In- standards necessary to insure compatibility with

terference.' etc. existing or contemplated hardware. For inte-
*•The formal qualification test program shall grited facilities. performance and design

include three units of the CEI. One shall un. requirements included are allocated from, iden.
detro continuous test in the engineering test tical with. or in recognition of requirements
laiboratory. It Shall be operated continuously e-tablishcd *yv rhe system sp[etication. PIe-
for a period of 3 months while being used as quirements included shall be specified in terms
required by paragraph 3.1.1, etc. The second of the facility itself and not by reference to
unit shall undergo screen room testing, then equipment with which the facility must be com-
he transferred to shaketable testing, etc." patible. The followine represents an outline

Paragraph 4.1.4. -'Reliability Test and Anal- of specific information required in this FCEI
yses." Requirements for analyses to verify Specification (however, it is not to be construed
requirements of parasrraph 3.1.2.1 which have as preventing the addition of such information
been satisfied shall be specified herein. This as may he required to properly identify td
shall include the sources of data, volume of peculiar system facility requirements) :
data, assumptions basic to the validity of raw Section 3.1. "'Generid Concept." This motion
data input, and analytical method. Require- shall describe in detail the use to which the
irents for testing specifically and solely to ac- facility will be put: describe the flow of person.
quire reliability data shall be included herein, nel, material, and functions to be performed in
to the level of detail necessary to establish the the facility, including time elements, etc.; iden-
scope and accuracy of the reliability data to tify the maintenance and logistic policies to be
he acquired. and the scope of the test program, employed: establish design-useful life require.

Paragraph 4.1.5. -Engineering Critical Comn. ments; establish facility self-sufficiency re.
ponent Qualification." This paragraph shall quirements and special facility survival
identify, for each of the engineering critical requirementa.
components listed in paragraph 3.2.2.2, the Section S-. "Siting and Layout":
specification which contains its formal qualifi- a. Provide an area plan showing location
cation test requirements. of facility with respect to general area.

Paragrapla 4•2, "Category II Test Program." b. Provide a detailed site plan showing:
For CEIs which directly support systems, this (1) Access requirements, special width
paragraph shall identify requirements specified requirements.
in section 3 which cannot be verified until the (2) Required relationships between out-
CEI is assembled into or used with other sys- side elements.
tem equipment. Verification that the require- (3) Clearances.
ment has been satisfied must be listed as a (4) Parking, loading, required set-backs,
category II test requirement. For nonsystem paring, walks, drainage, etc.
equipment, verification that all requirements in (5) Existing contours.
section 3 have been satisfied must be accom- (6) Quantity.distance separation r'
plished within the testing identified in para. quirementa for explosive facilities and oper. )
graph 4.1 above. tions.
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(7) Blockouts, elevations, anchor belts, (7) General configuration of building;
or other provisions for equipment. number of Etories.

Sect'on 3.3. "General Criteria": (8) Barricades and shielding for esplo-
a. Civil: sive blast areas.

(1) Axle or wheel loads on roads. d. Mechanical:
(2) Special lane width of roads. (1) Interior potable water.
3) Turn and weight provisions for (2) Environment limits; temperature,

special vehicles. humidity, and ventilation.
,44) -lack loads, transfer requirements. (3) Compressed air.
(5) Parking inumber of vehicles). (4) Fire protection.
(6) Grades on roads, type pavement (5) Vibration and acoustical require-

Iflexible or rigid), walks, type (flexible or ments.
rigid). (6) Equipment cooling requirements.

(.) Special water and sewage require- e. Electrical:
ments. Quantity and nature of water and (1) Powerrequirements-type and mag-
sewae. if special. nitude.

(8) Special fire protection requirements (2) Light intensities.
(exterior). (3) Communications requirements.

(9) Fencing and security. (4) Grounding.
110) Location and types of existing util- f. Equipment (provide layout and list each

ities. if any (water. gau, sewer, electrical, storm piece of equipment) :
drainage). (1) Equipment name.

b. Architectural: (2) Units required (number).
(1) Personnel occupancy, types, hours (3) Purpose of equipment.

per day. (4) Size of equipment (governing di-
(2) Designation of us, of areas within mesmiona, weight).

facility, partition layout, haL..:dous areas, and (5) Power requirements-heat gain,
special treatment areas. BTUs per hour, type cooling, in-out tempera-

(3) Types of special doors required. tures, and relative humidities.
(4) Floor level requirements: floor (6) Minimum access requirements-

drainage, front, back, and sides.
15) Window requirements, if any. Section 4. "Quadit/ Aesurance Provisio"."
(6) Controlling dimension requirements. This section shall identify special testing, qual-
(7) Clear ceiling heights. ity control procedures, and/or performance
(8) Exterior armAitectural treatment verification requirements necemary to insure the

(concrete, masonry, brick, etc.). Indicate adequacy of special or unique facility prtvi-
whether treatment is to match existing, if siona NOTE: Standard facility verification
applicable- requirements shall not be included herein.

(9) USAF explosive safety require- 6. Pegiaph Content for Trainer Cenftst Ind
ments for construction.

c. Structural: fsmst
(1) Crane and hoist location and load; 6J.1 There is no change from content de-

control requirements. scribed in 6.3 except as follows:
(2) Floor and roof loads. special loads, Paraigraph sd.1, "Primar Perftonawee

seismic loads, wind loads, and clear interior Characteristics." This paragraph shall in.
heights. elude:

(3) Clear span and column-free areas. s. A summary of the training tasks to
(4) Blast loads; shielding requirements. completely qualify Air Force personnal to oper.
(5) Personnel ladders; elevators, at and maintain the system equipment repr.
(6) Transfer piers; dock loads. sented by the trainer, including identificatioa
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and locations of operational equipment upon Paragraph ,-1..1. "Reliability." For train-
which them tasks will be performed in the ers this paragraph will reflect a requirement for
operational situation. This summary should a specified period of continuous operation and
reflect both organizational and field levels of use in terms of "turned on- time in hours and
operation and maintenanm, number of training cycles. This requirement

b. A. list of the training tasks identified must be derived as a function of the scheduled
in the preceding paragraph which the trainer course and class load. organic maintenance capa.
will support, accompanied by a statement of bility of the user. and desired useful life of the
the method by which the trainer will support the trainer.
tasks listed (i.e., method by which malfunction Paragraph 31J*J. "Traeportubiity." For
can be inserted in the trainer system to prac- a trainer, state whether it is to be permanently
tics isolation of malfunctions or emergency installed at a specific location, road mobile, rail-
operating procedures). road mobile, or air mobile.

c. A statement of limitations inherent in Paragraph 3X.2. "Component Identifcation."
the trainer design which may preclude adequate Add the following: -This paragraph shall also
support of the total operations procedures and list the major iteniz of equipment requ.'< 1. '.c,

field maintenance procedures (i.e., bench repair operate with a trainer in an instructional situa-
of malfunctioned electronic chassis). tion by the following categories:

d. Other trainers -Reference to other "a. Contractor-furnished system operation-
trainers/training equipment or operational al equipment.
equipment to be used jointly with or to supple- "b. Government-furnished equipment (by
meat the trainer to cover the training tasks and expected source)."
limitations described in paragraphs 3.1.1.1 a sad Paragraph 322.2. "Engineering Critioa'
b above. Compowints Liat. Add the following: "Coin

e. Simultaneous training--Identification puter programh included in this list for train-
of the tasks covered by this trainer requiring ers will cite the specific system functional data
simultaneous student participation at different documents from which they were derived."
work stations. Training task numbers from Paragraph 3.11. "Generai Design Features."
paragraph 3.1.1.1 b above should be used. Add the following:

f. Class Size--The maximum number of ".a3.1.1 Trainer De4cript;on. A descrip-
otudents that may be efficiently trained simul- tion of the trainer identifying the major units
taneously with thli trainer in (1) demonstra- and their relationship to each other and to the
tion with ob~wervers and (2) student participa- represented operational equipment. Thea re-
tion. lationshipe shall be stated in terms of the -ig-

g. Fault Insertion-The types of faults nals to be received by the terminal equipment
to be inserted, the methods of generating such and how such signals will be generated or simu-
faults, where they will be inserted in the system, lated in the Lrainer. This text shall be sup-
4ource of information identifying the faults to ported by appropriate data flow diagrams of
be inserted, and a description of the provisions thea signals, indicating where provision shall
in trainer design for including additional faults be made for fault insertion and sequence
not identifiable during trainer design. interruption.

h. Special Festures--A description of "31131 Related Funetio"41 Srnudat'on.
the special feattirc of the trainer which make
it more flexible as a training device than the A description of how operational equipment or
operational hardware which it reflects--ie., the functions not physically represented in the
capability of controlling functions that are auto- trainer will be simulated. The degree of simu-
nistically sequenced in the operational equip- lation or visual presentations, control positions.
meat; simulation of system equipment to pro- and physical configuration of the operationi )
vide a capability of continuously operating/ equipment being reflected in the trainer shah
recycling in a training situation, be specified.
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DESIGN SI4EE1 NOMENCLATURE CRI NO. OR CRITICAL COM~PONENT
CODIE IDENTIFICATION

DETAIL SPEC; NO.______
(A) )

REQUIREMENTS FOR DESI ON AND TEST
(C)

3 REQUIREMENTS
2.1 PERFORMANCE

3.1.1 FUNCTIONAL CHARACTERISTICS
2.1.1. PRIMARY PERFORMANCE CH4ARACTERISTICS
S.1I.1.2 SECONDARY PERFORMANCE CHARACTERISTICS

S.1. OPI[RAOILITY
2.I.S. I RELIARILITY
3.1.2.2 MAAINTA#NADILIT-
2.1.2.2 USEFUL LIFE
2.1.2.4 ENVIRONMENT
3.144 TRANSPORTAWILIY
3.1.2.9 HUMAN PERFORMANCE

.12,SAFETY'
2.2 Cal DEFINITION

8.2.1 INTERFACE REQUIREME9NTS
"I...1 SCHEMATIC ARRANGEMIENT
3.2.1.2 0ETAILWOD INTERAFACE DEFINITION

2.2.2 COMPONENT IDENTIFICATION
2.2.2.1 GOVY-FURNISI4E0 PROPERTY LIST
2.2.2.2 ENGINEERING CRITICAL COMPONENTS LIST
3.&2.3. LOGISTICS CRITICAL COMPONENITS LIST

3.2 DESIGN AND CONSTRUCTION
2.2.1 GENERAL DEIMON FEATURES
3.3.2 SELECTION OF SPECIFICATIONS AND STANDARDS
3.2.2 MATERIALS, PARTS AND PROCESSES
2.3.4 STANDARD AND COERIZCIAL. PARTS
2.24 MOISTURE ANID FUNGUS RESISTANCE
3.314 CORROSION OF METAL PARTS
2.2.7 INTIZACHANGEASILITY AND RPOL.,ACU.ABILITY
2.246 WORIWKANSINIP
31.3. ELECTROMAGNETIC INTERFERENCE
2.2.10 IDENTIFICATION AND MARKING
8.2.11 STORAGE

4 QUALIM ASSURANCE PROVISIONS
4.1 CATEGOORY I TEST

4.1.1 ENGINEERING TEST AND EVALUATION
4.1.2 PRELIMINARY QUALIFICATION TESTS
4.1.2 FORMAL QUALIFICATION TESTS

4.1.3.1 INSPECTION
41.11.3.2 ANALYSES
4.1.2.3 DEMONSTRATIONS
4.1.2.4 TEStS

4.1.4 RELJASLIY TE8STSAND ANALYSES,
4.1.2 ENGINEERING CRITICAL C WETQUAUFICATION

44 CATEGRY Of SYSTEM TEST PROGRAM

NOTE: POO TSRP FAaLIIY COP 0siNge 041? 9WInN$. L6 AND
4 SDIA. 8 AS SPEOPIGS3 agmyg FOR PRI00E SnaIPMSNT
96W BGOSOO SOSE FOR XUSOP ACLITY OW SES@U SOU?19S
Two POLLUBoO SUILIW IRGvsmcO Aram. WWI. &SNIGIT
III I OKA" Of WOOL.

3.1 GENERAL CONCEPT
S.8 STIING AND LAYOUT
2.5 GENERAL CRITERIA
4 QUALITY ASSURANCEK PROIWSIONS

REVISION -APPROVAL ýDATE PAGE O..,O..
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".14 44 Human Enginee,';ng. For train- system equipment used as training equipment is

ers, identification of areas where operating, not normally required. However, an analysis
maintenance, or instruction station difficulties based on existing reliability data on weapon
have been minimized through human engineer- system parts and other components is necessary.
ing practices as defined in MIL-STD-6&3A. This analysis shall be sufficient to substantiate
**Human Engineering Design Criteria for Aero- the requirements of paragraph 3.1.2.1."
space Systems and Equipment. Ptnroqnp' .2 "Cttegory /I rest Program."

"'.i..J.14 .lMod ication. Descript ion of the Add the followina: -An acceptance inspection
ilesign features of the trainer which will allow covering the ftnctionnl clharacteristics and suit-
for modification of trainer system or subsys- a•bility shall be outlined defining the tests to be
tems to later system model .eries, used in determining the adequacy of the trainer

•-3";.3..; F*.,,- ,, .lfnd(J h,,o,. C'areful to accomplish the general and specific objectives
.'11",tiderarion ,hill he vriven to possible future of section 3. This outline shall describe the
,'htnges in the opertional equipment, and * of ,riteria. methods. materials. and personnel.

ficient desien flexibility shall be incorpoteei Further procedural checklists developed for
itt the trainer to permit rapid and inexpensive use with the rr.ti.ier will he "-oniputible with
modifications when such changes occur. Poe- and representative of the checklist and proce-

-ible futurt attachments to the trainer shall be dunes developed for the system which this
considered which will increase its training value trainer represents. The objectives of this ac-
in terms of an expanded operational mission. ceptance inspection are to determine:
When applicable, the design shall provide for **a. The functional adequacy and perform-
rapid and inexpensive connection of the device ance capability of the equipment in relation to
to related equipment so as to accomplish more its planned use in the training mission.
advanced training or to provide integrated crew "b. Design adequacy in terms of lay.
training as well as individual training, out. recording devices, tolerances, limits of

• .J.IS .•Simriplr;fy. System training ob- operation, proficiency measures, and related
jectives shall be analyzed to determine the mini- characteristics.
mum equipment complexity needed for essential "c. The adequacy of installation, calibra-
training functions. This:analysis shall consider tion, and maintenance procedures, including
such fnctors as 11) the degree of physical simu- training equipment parts consumption.
l;ation required for optimum transfer of train- "d. The suitability of the equipment as re-
ing. (2) the extent to which controls and flected in the responses of representative stu.
displays should be incorporated as operable dents, instructors, and operators."
equipment, and (3) the feasibility of automat- 6.6 AFSCM/AFLCM 310-1 Data Item Number.
ing the equipment or certain of its features; e.g., Refeec S-7-6.1.
incorporating automatic functions to relieve in-
structor and operator personnel of routine man- 7.0 FACILITY INTERFACE SHEETS. The facility

Ial operations.'" interface sheet (fis) shall be submitted in the
Panagraph 3.J.9. "'Electromagnetic Inter/er- for-mpt illustrated in fiLh.re 13 and prepared in

ence." Add the following: "Particular atten- 'Iccordance with the following requirements:
tion should be accorded the problems which Rlock .4--.o,nnita,,r,, an'd (El Number.
may arise from the use of didferent transmitting Enter the nometiclature aid identification of the
frequencies for the training situation than those eq1uipment (AVE. OGE. R P!E. etc.) for which
used in the operational situation. Additionally, the facility requirements are being identified.
the specific requirements regarding physical Block B-Or;q;nntor. Enter the identifica-
location of the trainer on a base should be stated tion of the contnictor or other agency originat-
so as to preclude unnecessary interference with ing the sheet and the equipment identified in
normal communications of the local populace." block A.

Paragraph 4.14 �Reliability 'est and Analy- Block C-S;te Effectivity. Enter the site.
*is." Add the following: -'Reliability testing on location, or genieral itrea of use of the equipment
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identified in block A. If the equipment loca- (4) Il/.m:'n,,,--taeniaxiuumormi-
tion is fixed within a particular facility area. imum illumination levels to le provided on con-
this area should be identified, along with the sole or work surfaces of equipment in foot

major location. If the equipment is portable. candles. for each surface of interest.
state this and identify general area of use; e.g., (5) Perto'id rfbrupancy--t ate number of
-Portable equipment, missile ready and main- personnel required for normal operation and
tenance areas. all squadrons.- Amplify the lo- their proximity to equipment. If special pro-
.ation information ws necessary in the specific vision must be made for signitirant numbers of
requirements. maintenance personnel, so state.

I¢]A T•I-Re fe,.nse FPunelions. Enter the of) Electro.m,,qnnc,r Interierence'Coin-
function numbers for which the equipment iden- ,it;b;ty--Enter tolernice limit.; of equipment
rifled in block A is used. and the appropriate for radiated electro-magnetic interference
II.\S rpfeveiie inildir, where the functions are i MI!) in% term- of ftreqien.i'yv ai.l power level
,liiinieiued. and for Iowerl ieground interference poten-

flhgk E - Env;ronmental Requirements. tials in terms of volts. etc.. and fr.quency. If
lUcinty the checklist at the top of the column. the equipment itself produces radiation or
enter the requirements data for each checklist powerline harmonics that will affect the facility
heading using the numeric designation from the environment. then these must be stated.
checklist. These entries will be derived from (7) Conta,n,'tdan Leel-Enter any con-
the appropriate sections of the design sheet, straints on facility enViromnient imposed by con-
e.g.. environmental, human performance. safety, taminant-level tolentnve of equipment; e.g.,
etc. Entries will be as brief as possible, stress- -Air in room shall coitain less than 100 particles
ing quantitative values, but complete enough to .5 microns or greater per Ilk, cubic feet of air.-
fully portray the environmental requirements Also, if equipment releases contaminants or has
and effects of the equipment as outlined in the potential of creating contamination hazards,
following description of each heading. When tliese limits will be stated.
the checklist heading is not applicable to the (8) Hazaard/•Safety- Enter qualitative
equipment identified in block A, indicate this and quantitative values of hazards or safety to
with an "V/A" entry for the corresponding personnel and/or the facility imposed by instal-
checklist heading number. lation of the equipment in the facility environ-

I 1) I';brato•n/Sholrk/.Aro'e1ti- Le,.,I-The ment, not covered under other headings.

maximum limits that the equipment should be (9) Heat Rejection Rate-If equipment re-
subjected to by the facility environment will be leases heat to facility environment, not covered

stated in qualitative terms. Likewise, if the under other headings, so state.

equipment itself creates vibration, shock, or (10) Critical Time Factor--Enter any

acoustics that will influence the facility environ- time critical operating or aceseability consid-

ment or surrounding equipment, this will be erations that will affect facility environment:

stated and the quantities entered. e.g., "Equipment must operate for a maximum

(2) Temnperantre and Humidity-Enter of 28 hours continuously every 48 hours without
access for service or degradation of facilitythe temperature and humidity extrem~e@ (high environment."

and low) that must be provided for the equip-i (11) Other nt. pecial Environmental Re-
ment by the facility environment. i1u 1Oemet,*--Enter any other special environ-

(3) Fon-ed Verntia.'o&n/Air ('Aange-If ueeZ-ntrnyohrscilnio-mental considerations not covered by one of the
equipment requires forced ventilation from fa- above headings.
cility air supply, state requirements in terms of Block F-I-,terfaele Daign Requiremena.
minimum and maximum temperatures and hu- In a manner similar to block E. this block and
midity, and flow in CFM. Air change require- checklist will be used to state the design require-
ments in facility controlled spaces will be stated ments data for the physical interfaces between
in air changes per hour. the equipment identified in block A and the ap-
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proprime facilities. The datit for these entries portable equipment into its location of use: e.g.,
will be derived from the applicable sections of "'Provide elevator or other hoisting means to
the design sheet to satisfv the following check- place tea set within 4 feet vertically of eleva-
list descriptions. tion 41 and within 10 feet horizontally of missile

11) Eneelope arnd ll'g;ght-Enter the center line."
physical envelope dimensions of the equipment (9) Fire/Hazard Provision--Enter spe-
:tnd its total installed weight. If special fix- cific location or eonfiguration requirements for
rures are required for its movement or installa- facility protective or removal levices: e.g., -A
tion, enter these weight and size parameters also. minimum of 800 GPM water deluge will be pro-

i . .V) Muinq Pro,.iin.--Enter method vided distributed evenly over top and four sides
locattion and controlling dimensions for fixed of equipment enclosure, to be actuated on com-
oquipment: e.g., 'Wall.mounted in silo with mand of controller. N'inety-nine percent con-
--enter liiie : feet above level 14: floor-bolted o'- tainment and removal iii enclosed drain required
-- x 4V pad within s feet radius of umbilicai for toxic deluge prodicts."
frwer base": etc. Portable equipment will be (10) Other .nfe/,; rnre Con*idera-
ili,'3te, l as portabie. hen,'h rest: portable. :n•--Aay -pei.i. i 'tort .are ,equirements n,,i
.a%.ter mounted: etc. covered by the above will le entered under this

:3) Electric Power--.tate power required category. Include critical uinie envelopes not
io operate equipment in terms of rolts, watts, covered under other headings.
frequency, power factor, stability, and toler- It is emphasized that the information entered in
.rices: e.g., "'480=. volts, 1..'5 kw.. .9 p.f. 60=0.5 block F as instructed above does not replace or
..p.s.'" State connection requirements- i.e.. per- substitute for interface control drawings. De-
manently wired, special connectors, source pending on the point in the system engineering
fuzed. etc. If electrical load is large (500 w. or process. this sheet may he the irput to the de P
greater) and cyclical in nature, state time vari- velopment of the definitive interface control
ant nature related to system functions and time. drawings, at which time the drawings become a

14) Electrical Grounding-State greond- supplement to the FIS to graphically illustrate
ing requirements in terms of ohms, connection and detail the physical interface. Where such
points, wire size, type, method of connection: a drawing has been issued, the appropriate head.
i.e.. solder, lugs, etc. ing entry will refer to this drawing and the

a0a) Water nnd G .• Servire--Enter re- drawingappended tothe facilityinterfacesheet.
quirenients for water. L-,ts. or other fluids to be Facility interface sheet entries are subject
supplied by facilities in terms of minimum- to iteration with the system engineering proc-
maximum pressures, flow rates, purity require- ea. Entries will always be made a completely
ments, minimum-maximum temperaturm and a pomible. Where certain information is nec-
water hardness-mineral content. ognized as a requirement but simply not avail-

(6) Acceas-Enter any controlled dimen- able, the entry will indicate the mising but
sion requirements, special platforms, etc., re- recognized requirement with a blank: e.g., "Re-
quired to operate or maintain the equipment in quired electric power will be 220 t18v., 60
itsinstalledconfiguiation:e.g., "Clearaccessre. z10 c.psa. 30 -k.w. at -p.f." Subsequent up-
quired behind console 72" deep by 20" wide by dating of rte format will continue by the orig.
84" high for removal of mercury column." inator until all requirements are stated and

(T) Povi;eon./Loere;on-Enter detailed po. blanks filled in. Where a reasonable estimate
sition, orientation, or location information can be established, it will be entered, followed
where critical to operation of equipment; e.g., by the designation "(est)." When verified, the
",'Console face must be within 10 feet maximum "(est)" designation will be removed by re-
and 6 feet minimum of display panel DS-10 vision to the facility interface sheet.
with top rear of console toward panel." 7.1 Idonttiylng Information. Appropriat )

(8) Handling Prori~iona-Enter require- identifying information including the revision
ments imposed on facility to handle or move letter, date. approval, document number, and
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page number shall be entered at the bottom of relect the ofi~cial part number used by the Air
the sheet. Pages will be numbered consecu- Force for procurement of the item as soon as
tively starting from one for each end item, and available. Normal evolution of system design
not consecutively by submittal or system. niay create instances where interim retrofit con-
7.2 Example of Faclity Interface Shoot. For figurations may be identified in this column.
an example of a completed facility interface If this occurs, the authorizing ECP and/or
lheet. reference attachment 2. SC.N number. together with a retrofit complete
7.3 AFSCM/AFLCM 310-1 Date Item Number. 'late, wvil be entered parenlthetically below the
Reference S-583-.1. noun and name entry.
6.0 END ITEM MAINTENANCE SHEET. Detail C'olumn E--Subsequent to design require-
requirements for manually completing end nelits baseline establishment. ECPs will gen-
item maintenance sheets are sipecified herein. erate a need for specific effectivity identification.
lmiil liten maintenunee.nheets slall he ibtitred The Ipecific efftetivity will be noted in this
in the format presented in figure 14 in accord- 'ohmn oppsitetheapplicableequipment entry.
rance with the following requirements: The purpose of the entry in this column is to

('obwn A-Enter the CEI number. inven. ,entify the end item of which the items being
tory equilpment or CEI requirement specifica- "aalyzed are a part. The serial number of the
Iion number of AVE. OGE. NIGE. or AAE on inext higher end item must be used because of
whicli the study is being made. hardware differences that might exist within a

omn B--Enter the letter "." for addi- �iven part number. Where configuration dif-lon. -'" for B'hange. and lt for deletion, as ferences exist within the next higher end itemtpplicable to f olumn .A . an ' umber following that would affect the usability of the item under
the letter shall be entered to indicate the num- analysis, insert the lowest and highest serial
hemred chmaiie or addition it is: e.g.. "-('6 would timber of the next higher end item. In cases
be change ti. and "'A2- would be addition . where the specitic item under analysis is usable

C(olumn C--Eiter the relative position of the on all serial maumbers of the higher end item,
item within the group assembly hardware insert the lowest serial number and "and sub-
hr-akdown starting with indenture -'V iden- sequent." etc. End items for which there is
tifving the Imzhest level of a given item of no higher end item will reflect only their serial
hardware to I~e lroduced or furnishmed as an numbers.hardware v tho ;oproduced.ornd roredns in ('olunn F-Identifies the configuration of,rder throegh I. '. I, e,.., in accordance with equipment at the time the maintenance function
the mnechmaniial disassembly relationship of the in column G is accomplished. Only one of thesepirts being ammalyzed. For example. 13 is a sub- columns shall be filled out for a maintenance
partssbemb ganaly zed. ofr exam;. 1 is a suba y ofunction; no entry shall be made if this is aassem bly of A ; C is a sub a m em bly of B ; etc. 6 w t n v r u c i n
The breakdown shall be continued down to the "whenever" fuction.
lowest maintenance significant item. Entries Column Fl--S ytein In5talled. Enter an
in this column shall indicate the order of dis- "*" to indicate that the preventive corrective
assembly its described in MIL-M-8910 of the maintenance functions required to keep the sys-
item under analysis. In the case of communica- tern operating are being performed while the
tions. electronic, or meteorology equipment, eqipmnemit isiI its operutingco|ifigurntion. An
MIl-T-9941 is the guiding specification. entry indicates that the maintenance functions

Column D--Enter identification (see .MIlE are required to keep the system operating or
M1-8910) of subsystem or equipment being an- retnnm it to operable status.
alyzed. For organizational and field levels of 1'oluyn Fp-ar) ubysytem Assembled (or e r i-
maintenance, reparable items will be listed by ,,lri A/iare). Enter a "x to note reparable
basic part number and any identifying dash etilamuient that is required as a •apre at uer
numbers: nonreparable or overhaul items will level. This column applies only to reparnble
be listed by the basic part number only. The equipment that can be removed and installed
part number shall be updated as necessary to (usually preivosue items), e.g., electronic

115 Attachment I



AFSCM 375-s 10 March 1966

drawers. cooling unit assemblies. An entry in- specified tolerance any subsystems. module, or
,licates that the maintenanee functions are per- component for the purpose of making the func-
formed on ai subsvstem or module that has been tional assembly (or assemblies) operate as a
removed from the system but not disassembled. uinit: e.g., setting of limit switches, pressure

Cohlmn F.--Subiy.rtem Di•a•vembled (or valves, adjusting clutch faces. Enter "A" for
Neeondar'y Sptre). Enter an "zx" to not repara- "adjust" in subcolumn G'2 when applicable.
hie equipment that is required as a spare. This Subcolumn G3-REMOVE identifies the re-
,oltitinn applies to repanblde equipment that is quirement to disconnect. unrnount. and physi-
VemioveuI anid in,,italled o ,o-recit a malfm'tioii cally remove any equipment configuration from
on eqttipitlt in an assembled .ubsystem M, pri- any other equipment configuration: e.g., remove
iary -Iare;: e.a.. power supply modules. com- a drawer assembly from an OGE console for a
litter elements and valves. .scheduled inspection. Enter "'R'" for "remove-

,1,,,,, tif-E-Itter identifiht:ion ,of the mare- in subcolumn G3 when applicable. INSTALL
temnaee functionis required on equipment listed identifies the requirement to connect, mount.

ridtler column i). Subcolumns 1 through 14 and physically return the item removed to its
A1entifv h:sic nhmtenance functions which may original coafiLniration. Enter "-'I* for "'install"

•ppiy to the equipment entered in column D. in the column G3 when applicable.
)nly one function entry shall be made per line Subcolumn G4-REPLACE indicates the re-

item. k.-; each entry is made in column G, the quirement to replace the items tinder analysis
preventive and corrective maintenance fre- with a serviceable item. Enter "'R" for .re-
,lueiuy of that function shall be entered in the place*" in subcolumn G4.
:,ppropriate sulcolunn of column H. Each Subcolumn G--REPAIR identifies the re-
major assemblv shall be anailyzed as a complete quirement to replace unserviceable compo-
:Iemnlyhi for maintenitnee functions and main- nents and/or parts or structural repair exclusive
temince freqtuency I1) in i system installed. (2) of complete disassembly or teardown of thA
for subsvstenl-assembled configuration. and (3) equipment. Enter "R" for -repair" in the sul'-
ais an end item. whether it is primary spare or column G5 when applicable. (NOTE: Repa,-
a secondary spare. After analysis as an end of subsystems and major tssemblies usually cotn-
item. the major tssembly will be broken down sists of the removal, replacement, and repair of
in a logical order of disassembly on successive lower indenture components.) OVERHAUL
.heets. The lower indenture items identified identifies the requirement for complete dis-
thereon shall be subject to ana!l:,sis as performed assembly, detailed inspection, rework, replace-
fin higher level equipment. ment of unserviceable parts, assembly and test

.S',btolumn( GI-TEST identifies the require- of equipment. Entry of an "O'" for "overhaul"
inent to isolate t;ie failures on malfunctioned in subcolwmn 65 indicates that the contractor
equipment. Enter letter "T" for "test" in sub- recommends that further repair or maintenance
column G1, when applicable. CHECKOUT of the item should be accomplished at a depot.
identifies the requirements to establish or aster- Subcolumn 06-PROTECT identifies the re-
tain whether the item ig properly functioning. quirement to provide environmenta.l protection
Enter "C" for "'checkout" in subcolumn G1 for any item of equipment in any configuration
when applicable. status; e.g., temperature control, humidity con-

Subcolumn G--CALIBRATE identifies the trol, air condition control, primurize, conttmi-
requirements to periodically compare installed nation detection, place in containers, etc. Enter
equipment with equipment established as an "P" for "protect" is subcolumn G6 when ap-
authorized or recognized standard and to cor- plicable. SERVICE identifies the requirement
relate or adjust as necessary the tested equip- for replenishing fuel, gases, liquids, chemical
ment to meet the standard. Enter "C" for solids, deesicants, and lubricants. Enter "S"
"..calibrate- in subcolumn G2 when applicable, for "service" is subcolumn G6, when applicable.
ADJUST (or aline) identifies the requirement Subcolumn G7-VISUAL CHECK identifies
to mechanically or electronically bring into a the requirement to visually inspect any equip-
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nient, configuration for all external defects that oomplere uraountu rh-'r e.g.. combined sub-
inay be identified visually, such as fluid or gas -ysrem test. grotind -iibsvýzeni self test.
leaks, dents, corrosion.,i and other physical con- Sl~roltinin (;iO-SYSTEM ALINE identi-
ditions. Enter "*V'* for **visual clieck" in sub- ties rthe requirement iaiter maintenance and
column G7, when applicable. INSPECT iden- composite teqtin,-! for restoring the system to
tifies the requirement. to perform necessary ac- totail mission 4'aI~abllity: e.gc., securing a facility
tion~s after maintenance to insure qnality of ;Inid renmoval of ma~inrenativme personnel and
repair. This function i'eneralhv applies to me- equipment. These requirements should nor-
-'hanicn itemnsand would inehide such functionws mally be identified in detail on rthe RAS and as-
;15 ins~pei-ting installation of ,afetv wires and wociatted ftuntticiual ihiavr;mims. Enter an -S
inspectingr welds. Enter --I*' for -inspect" in for system -ahiine" in subrolumn GIO when ap-
subcolumn G7. when applicable. lpliciable.

•,,h~/,;,,, U-( '.kAN ilentifies rthe r'e- ', d Im, (/ /-ST t ~ AD 1
.I~!eintt eoe emtaI euuf in f tunct ions atre l -. pintov:,ud will usually

dust, dirt, oils, fuels. L-aes. liquids. and lubri- he generated onit a -lieiiever" basis: e.g., an
''antc. I fl('jidje( in jior ''tetir~ition is rthe clean' ;r en mi-r lie h-i. m'4.t'mve'r it :s removed.
inix required in preparation for inspection. Enter --S- or "*H" for --;;ore*' or **handle1 in
Preparationi for application of preservation :uhcolumn G IlI when applicable.
substances is accomplished by washing with Sfibculpimnn t,12.-MOSITOR and OPER-
-oukp. water. (letergetits. solvetits. vapors, sonic. ATE. This entry indicates whether the item
or other clenniniz methods. Enter *'C"* for is either continuously moniitored orcontinuously
'.Cienn" in sulx'oltinn (ir when applicable. operated. Enter '"for "monitored," "0- for
PU-RGE identifies rthe requirement to expel "'Operated,"' and "B'. for "-both" in subcolumD
from at qihsvstem. or ;ms"emhly thereof. tin- G1'2 whten applicable.

COU III onainantils, futmes. vapors. guses. and Si6ibrolnin (a.-OTHER. This entry in-
liquids by mneans which (ho not require the dis- dicates that a function oither than those listed
iassembly of the subsystem or assembly thereof, is required to maintain the item under analysis;
hut rath~er ;ac.oniaplish rthe eleaning function by e.g., stop, disconnect. move, hold, etc.: enter
expelling or extractine lith- unwanted contain- *'x" in subcoltrnin G113 when applicable and pro-
inantfs Ihydrauilic fluid. flitoralube. etc.) from vide explanation in the RAS.
the envirominentr or environment vehticle. For ."obcoltimin G/f-INTERFACE. INTER-
exatilple. bileedinig ai hydrautlic sy'stem to re- FACE idlenitifes rthe reiluirement that two or
moVe atir, expellinia fueli vapors from lines and more suibsystemi or components to be used in
tanks by running dtry nitrogen through the sys- vonjunction to perform mnaintenance on a corn-
tern, or removing fluid from sulbsystem, rpn piete system ('onfigitration. Enter tin "x" for
fying and returning rthe satme fluid to the same -interface" in subcoluznn G14 when applicable
subsystem. Rinter "-P' for "purge- in stib- .1nd prov'ide ain explanation in the RAS.
column G18 when appplicable. DECONTAM- Column H-This column is subdivided into
INATE identifies the requirement to remove three subc-oltimns within which is recorded the
toxic contaminiants. Finter a "ID" for '-decon- contractor's frequency recommendation relevant
taminare"* in stibcohumn GA when applicable, to rthe requirements for prev'entive maintenance.
Enter ailso rthe appropriate haizard designation Also to be recorded is rthe frequency of correc-
ats specified in lparacraphl 3.2.6.2.1 of NMIL,-S rive mainten.ance for each applicable function
35813o. idlentified in column G1. If at specific function

Sotbrolbt,,n Wi-COMl'OSITE TEST (or occurs ait two different frequencies, a separate
composite chieckout) idienitifes the requirement linle will be used for each frequency at which the
to establish that rthe op~eratina parameters have function is accomplishied. Entries made in this
been met aifter Integrating rthe item with mul- column will be recorded ats follows:)
tiple subsystems. Normally, composite test is Sitbrolumn Jli-This subcolumn shall be
performed onl a comp~hlete aerospace vehicle or utsed to indicate thme valendar and/or operating
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time cycles that may be accumulated on the Subcolumn H3-When accomplishment of a
item under analysis prior to requiring accom- particular function requires that additional
plishment of the maintenance function indi- functions be performed, an "'x'" will be entered
cated on the same line to keep the item in the in subcolumn H3. For example, if whenever
ready status or to return it to ready status. a given module is replaced the system required
Periodic visual inspections, service functional "checkout," then this checkout will be indicated
tests, calibration, adjustment, and replacement as a "whenever" function to be accomplished at
of assemblies or parts are examples of require- the interval identified in columns fI1 and H2.
ments to which this subcolumn may apply. The "-'- in the -whenever" column refers to the
Frequencies of functions identifying operating preceding function.
or calendar time will be entered as a number Column J-This column identifies the period
followed by one of these letter codes: D-Days. of time. expressed in calendar months, when an
M.[wMonths. S-Seconds. H14=Hours. CfCy- item may remain in serviceable stock for issue.
eles: e.g.. "-11)" would indicate the functions At the end of this time, the item must be with-
were required every 15 days. The reporting of drawn from serviceable status for maintenance
the functions and their schedule will be in ac- actions to reestablish its operational reliability
cordance with the following instructions: Rea- for an additional period: e.g., replacement of
sons for the frequency selection shall be nar- cured dated parts. functional test required, re-
rated on the RAS in the "Design Requirements" new packaging and/or preservative. Enter
column to substantiate performance of the func. calendar months in this subcolumn or "IND"
tions. If the maintenance function is schedules if the item has an indefinite shelf life.
but not on the basis of time (operatirg or cal- Column K-This column is used to correlate
endar). the requirement shall be entered under levels of maintenance to be accomplished with
the prevent ive column usinz the following codes maintenance locations within the systems corn-
when applicable: plex. The column may be divided into sub-

(1) PI-This code identifies a maintenance columns for identifying the gross maintenance
function required PRIOR TO INSTALLA- locales of the system. For example, SRA,
TION in the equipment configuration for which squadron maintenance shop, support base, and
it is intended. flight.line maintenance. Each horizontal line

(2) R-This code identifies a maintenance entry identified by a maintenance function in
finction required upon RECEIPT from the column G shall be coded with the appropriate
factory/depot. subcolumns of K as to the specific area recom-

(3) PM-This code identifies a mainte- mended for performance.
nance function required PRIOR TO MIS- Column L-Whenever equipment is required
SION. to accomplish a function or to aid in accom-

(4) POM-This code identifies a mainte- plishing a function as determined from the
nance function required after every POST RAS, an identifying number of the MOE rec-
MISSION or poet start period. Post start ommended will be entered in this column.
would include an aborted missior condition. This number will either be CEI number, Detail

(5) PU-This code identifies a maintenance Specification number, or index number. When
function required PRIOR TO USE of the item. basm-procured (BP) or local-purchase (LP)

Subcoiumit Hf-This entry identifies the cor- items are involved for which the design sheet
rective maintenance interval for corrective or applicable specification is not applicable, th,1
maintenance functions. The failure rate shall contractor shall identify equipment recommen-
be identified in the terms of number of failures dations of this type by index number and
per month per unit such as wing or number of whether BP or LP. AFR 67-3 should be used
cycles of operation to failure. The code desig- as guidance for AF criteria in deciding on LP/
nating the time unit and the quantity shall be BP items.
entered in the same manner as subcolumn Hi Cokumn M-Every item of equipment listed
entries, on this sheet (system-installed, primary spare,
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secondary spare) is a spare confijur'uion re- item is used in the next higher assembly. "As-
quired by ma'ntenance. Column M iL subdi- sembly- is defined as -a number of parts or
vided into Sve subcolumns. Information re. subassemblies or any combination thereof
quired by provisioning, for each spare configure- joined together to perform a specific fu;a,'tion."
tion will be entered in the subolunms as .Sublcolumn Wl---Q•zntityArticle. Enter a
follows: figure indicatina the total number of times the

• brvolumwn .1I--vo,rre ('ode. The method item is use- in the next higher issembly. 'Ar-
of determining codes for this column after ricle is defined its "a component or components
equipment has been analyzed is contained in :rnd necessarv a.•emblies. •ubassemblies. and
part four. AFS0C A:2,.\FLC.1 6.-:l. En- parts connected or associnted together to per-
tries made in this subeolumn will reflect in codle form an operational function iend item).-
from thp analysis data contained in the pre- 8.1 dentifying Information. Appropriate
ions colunu nizriei which ~pertain to the equip, i1lentifyin- iuf,,rnatinn ii,'lIlgii t the revision

mert ,'uoie 'at 01ion 3S a !pare to be applied by
maintenance at a specified manternance level, letter. date. alpiuval. dorturnent number. and

."',tbcoluann .llf--1.,intenance Repair Le,''l paze number -hadl 1,e Pnreted at the Itort•m
C'ode. Enter maintenance repair leve, code. the sheet.

spbcoPiman .113.-IR. Interchangeable and 8.2 Example of End Item Maintenance Sheet.
replaceuble status shall be entered in this sub- For an example of an end item maintenance
column in -tccordance with MIL-85o, sheet. reference attaclhment 2.

Subroln.,,n .114-.Q,n#iti.y/A•embly. Enter 6.3 AFSCM/AFLCM 310-1 Data Item Number.
a figure inaicating the total number of times the Reference S-39-6. 1.

J)

nfl . . .. -, . --Ii • 1 -I ___t ____! i , ,

till,

01gwme 14. led Item M9iutewunqg Sheow I.W!twui!.

9.0 MAINTENANCE LOADING ANAlSIS. To ixidig requements Use of the formats pro-
determine the impact of design on. the quantity vided in figures i.n. 16. and I T is not mandit-
of HGE, personnel, and spares required to tory. The contractor may develop other for-
maintain the system, it is nelessay to corielate mats tailored to his system. The approaci.
the NCGE, personnel, and SPa~res required with choben, however, shiould combinie '.he 6eleeied.
the maintenance functions to be performed. data element requirements specifiel in the ex
Paragraphs 9.1, 9.2, and 9.3 present an example ample into ant effective maintenance loading
of a methodical way of correlating maintenance analysis procedure,
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9.1 Example of Maintenance Loading Sheet. LColumn H-Time Line (Hours). The total
Requirements for completing figure 15 are as maintenance loop time dertled from (ie time
follows: line sheet for a particular function is entered in

Block A-Location. Enter the area in which this column.
maintenance is to be accomplished. Column J--umber of Perionnel (AFSC).

Block B-Type8 of Vaintenance Preventive The number and types of personnel by AFSC
"or ('orreetive. Underscore the type of mainte- required to perform the function are to be en-
wince to ie performed as either preventive or tered in this cohlnn. Entries are derived from
,'orrective. the requirements information on the RASs.

Block C-T;me Line Sheet. Information in Colamn K--.lqn-Houi Maintenance. The
.'olumns D and E is derived directly from the total man-hours expended per AFSC per main-
time line sheet. No entry is required in block C. tenante finctio,, is entered in this column.

Column D-Saurre of Function. Enter Where one or more men of the aitne AFSC are
functional diagram number in the cases where occupied for the total elapsed time of the func-
the source of the function is the functional di- tion. the entry in this column is the product of.i'ram. Enter the end item maintenance sheet number of people frepienry of funcrion
line item and CEI number in the cases where (time line): i.e.. columns .1. G. and H. Where
the function has been derived from that sheet. several AFSCs are required to perform the

Column E-Fiunctionq ,and Corresponding function, the entries in this column are calcu-
, Enter the functions and corresponding lated from the time lines. The man-hours by

tasks tif applicable) contained on the RAS. AFSC are added together and multiplied by the
In the cases where tasks are applicable, enter frequency (column G) to derive the man-hours
the AFSC. nimintenance entry.

Column F-Indenture. Enter the equip- Column L--ilan-.llonthe. The time in thib
ment breakdown level appearing on the main- column is obtained by dividing each entry in
tenance sheet. column K by 140 (average productive hours per

C/ol,.mn G-Frequency of Function. The man per month on a single-shift basis allowing
r,,-.intenance frequency or average number of percentage for nonwork time).
tinmes per month that a given function and cor- Column .-- Doicn Time. Entries in this
responding tasks must be performed for a given column shall reflect the total time per month
system force structure is entered in this column. !hat the operational system is out of commis-
For corrective maintenance, the maintenance sion for maintenance. The time in this column
frequency and failure rate of the equipment be- is the product of the frequency of functions and
ing maintained is identical. The failure rate time line information contained in columns G
data are to be obtained from the design sheet and H. It shall be emphasized that the time
and the maintenance sheet. For example, if in this column represents the total length of
the force size involves a 50-unit wing and the time it takes to restore the system to an alert or
function to be performed is based on an MTBF ready status following the detection of a mal-
of 7200 hours. the frequency of the function function or the accomplishment of preventive
would be determined ias follows: maintenance. As such. it would include, where

neceary, travel time and the actual organiza-
Frequency rate- Force Size x Hours tional-level maintenance required to return the

(24 day × 30 day month) system to an alert or ready status.
MTBF Column N-Spare. Quantity/Alonth. En-

-50 x 720-5/Wing/month tries in this column show the number of spares
7250 required per month. The spares quantity is to

be based on a consideration of the failure rate
Preventive maintenance frequencies are oh- of the item, the optimum maintenance response
tained directly from the maintenance sheet. to fault indications, and, as necessary, the re-

Attachment 1 120



10 Match 1966 AFSCM 375-!')

pair cycle from tvmoval of the malfunctioning 9.1.3 AkF'C.N 'AFLC.NM3IO-1 Data Item
item to its restoration as a .ser'-iceable spare. 'Number. Reference -i)1t.

Column 0-.1IGE I'tilizationa. Entries in 9.2 MOE Utilization Shoot. Requirements for
this column shall indicate rthe number of times completing the NMGE utilization sheet ame as
per month each piece of 1MGE is to be used for follow~s.
A particular function i column G), the time re- Column A-.JIGE CE! Number. Enter the
quired to perform the function 1column H-). CEI number of the 11GE under consideration.
Andc the utilizat ion that is to hte made of 31GE. Column B-.Vonenclatt~re. Enter NMOE no-
The NMGE utilization is at product of the ntum- menclature in this column.
her of times per mouthI each piece of NMGE is to Colunin ('-fQii'tit tu ;nl V,, by Mlaintenance
be used for a particular function icolumn G) Location. Subcolumn lhealinsgs shall be added
311d the time required to perform the function to the chart whichi ident ifies rthe maintenance lo-

culiuiutim H) lividedi IY f~~iijpient a.vailability canons of the -*v-ieniz. U'niler each of these lo-
iasm~ime eqiiipnieut availlble for uce S hmours cat ions and opp's),ite ilie NIGE identified in col.

per day for 30) da ysa niuont Il. timns A and 13. the utilization frequencies
OohaInn P-.ViGE N~enti,iri',tn,. This col- :tpearinit in 'ohirn Oo 'f flhe uiv.aintenimce ]oad-

itin shall contain the identification of the NIGE ing sheet shall be tabulated.
to be tuied for eacit fuiction bv CEI number Colutin o~/vni,~ f .1IGE R.'com-
mid1( alplropri:tte noiienclature. ,,.ended. This ent rv shill summarize (across

9.1.1 1dentifviuia Information. Apro columns 1 throughl5 rithe quantity recommended
prim idntiyin inormtio inludng itere- to support a given !zysrern force structure, In
priae idntivin~infrmaton icluing he~ the computation of quzntity requirements, con-

vision letter, date. approval. document number. sideration shall be given to the utilization of
and page numbershl 1imI1* entered at cthe bottom items at multiple locations: e.g.. if aunit is usec
o)f the sheer as indicated. only 25 percent of the time at one location and

9.1.2 Example of Maintenance Loading 25 'percent at a~nother location, it might be pos-
Sheet. For an esam ple of a maintenance load- sible to employ a simple unit for both locations,
ing sheet. reference attachment 2. Information appearing in column D represents

C 
a
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the recommended provisioning quantity require- number shall be entered at the bottom of the
m)eflt. sheet.

9.2.1 Identifying Information. Appro- 9.2.2 Example of NMGE Utilization Shent.
printe identif~ying information including the re- For an example of a MOE utilization sheet, rw'f-
vision letter, date, approval, document and pegp erence attachment 2.

Now sm "aU "a

"~g~u 16. M"S W6IiW*M Sbmh ZO0)

9.2.3 AFSCM/AFLCM 810-1 Data Item ColumnL C-Mfan-Month. by Maintenance Lo-
Number. Reference S-61-18.0. cation. The subcolumn headings shall be iden-
9.3 Example of Personnel Utilization Shoot. tical to those established for the MGE utilize-
Requireme~nts for completing figure 17 ame as tion sheet. Under each of the subcolumnsi and
follows: opposite each AFSC identified, enter the man-

Column A-AFSC. Enter the AFSCa tabu. month figure derived from column L of the
lated on the maintenance loading sheets in in- maintenance loading sheet.
creasing serial code numbers. Columni D-Total Man..JfontAe. This col-

Column B-Title and Task.. Enter the title umn shall summarize (across columns 1 through
and corresponding tasks of the AFSC derived 8) the quantity of personnel recommen' ded. As
f romn the loading sheets, RAS, and maintenance in the case of MOE quantities, consideration
sheets. shall be given to the employment of personnel

9 4

aaeo
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at multiple locations as a function of personnel 10.2 Content:
availability. a. The CRS is divided into four basic cat

9.3.1 Identifying Information. Appro- gories of equipment. The first category of
priate identifying information including the equipment represents operational equipment
revision letter, date. approval, document and such as major subsystem, components of the end
page number shall be entered r.c the bottom of item, and operating ground equipment, further
the sheet. reduced to an analysis of the components hay-

9.3.2 Example of Personnel Utilization ing meaurement parameters requiring periodic
.;heet. For an example of a Iersonnel utilizA- calibration or verification. In general, each suc-
tion sheet, reference attachment 2. ceeding category of equipment represents equip-

9.3.3 AFSCM/AFLCM 310-1 Data Item meat that is required to calibrate or verify the
Number. Reference S.02-18.O. preceding category of equipment. Each item
10.0 CALIDEATION RIEQUIREMENTS SUMMARY of equipment in each sueceeding category is also
iCES) (see figure 18) : reduced to an analysis of the measurement pa-
10.1 Requirements. Calibrntion and •rtifi. rameters requirine ralibration or verification.
ration requirements shall be considered during The last category of equrpnitir represents the
all phases of system design and production. standards for calibration to be used by the Air
The calibration workload and the out-of-com- Force base precision measurement equipment
mission time are significant factors that must laboratory (PMEL). It is not required that
he reviewed periodically during the design the contractor complete this last category, ex-
process to assure that the total system can be ,, t where in item is required and is notdeflned
efficiently maintained. 'lie maintainability T.O. 33-1-14. (The space shall be provided
aspects of the components and the various sub. on the CRS for use by the Air Force activities.) )
systems shall be examined to form an estimate b. The information required on the CRS is
of time and manpower required for calibration. tn roi
In assuring a minimum calibration workload, eztraeted and transposed from the engineering
th.- contractor will normally give the consider. data furnished in the chain of approved CEI&,
ation to the use of test points or taps. end to and direct reference shall be made to the CEI
end calibrations. atnseibility, and degree of item name and number.
actual calibration required based on the opera- c. The summary shall indicate the ranges and
tional system requirements. An objective is to lccuracies of the parameters to be measured by
provide for calibration to proper standards each specific item comprisingthe chain of equip-
bahed on manufacturing specifications. Cali- ment from the operational requirement to the
bration requirements summaries shall be pre. base laboratory standards. This document
pared as condensed, factual records of the shall summarize test equipment requirements in
contractor's rmview and evaluation of the pa. both kind and quantity and thereby assure that
rameters which must be measured, the neesmary all parameters to be measured aft considered
accuracies, and the time involved in calibration, and satisfied, and the potential workload of a

a. Data shall be prepared on a summar7 sheet base PM'EL can be appraisd.
in acccrdance with figure 18 and shall be sub. s. canies ap reaised
mitted as full-size black-and-white copy, on a
good quality of paper equivalent to 20-pound equipment or parameter may be contained on
sulphite bond. An original and three copies one page. Similar types of parameters (Cat I)
are required. should be grouped on successive pages; how.

b. rilew otherwise specified, revisions to ever. it is not desired that data be held until a
CRSs will be accomplished when corrections or large number of similar summaries can be ac-
revisions to previously Approved CEI are Ap. cumulated.
proved or design changes in end items or AGE e. Dat. provided by subcontractors or aw- )
create changes in parametric values or means cuate contractors shall be segregated in separate
of measurement. sections of the CRS.
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10.3 Composition of the Calibration Require- valibratted. If there aire identical items that
mefits Summary. The fouir catregories ind ap. wvill usually be camlibratred duri ng th is time, the
plicable columns are defined as follows: time listed shall be thme consolidlated time out of

aCflqrj I-Opemitional system. subsys- commission for calibrating the group. How-
tern, or operating ground equipment whose ever, for nonsimilar items. the time listed shall
parameters are to be measured. verified, or ad- be the time out of commission to calibrate that
imisted to specific toleiranoes, item. altlmoutul ot her itemq migrht he calibrated

(1) ('on.en'No.-An identilicatlion or ref- ;it the same time.
"orence nmumber u.sed to digplay the spenveri of 1). ('a fe qoryp lI-Peculiar meaqurement equip)-
hreakdnwii or physical location of the item mnent required to chieck ouit. matintain and cahi-
listed in the nmext succeeding column. Only brate tategory I equipment. Examples: tesa
items of liardware and measurement require- ýPets. fault Nolationi equipment. etc. Applicable
iuent.-, will be ident stiedI with a content number. "1111111p;i Iarep

12) De-v-r'pt~on~ of Item-The identifica- (1) Il~iosy-;1 ifin ni Item-The identifica.-
tion of the system. subsystem, equipment.. as- tion of thme measurement equipment by nomen-
-embly. module or component by nomenclature. clature. manufacturer and/or part number. and
manufacturer and part number': and its func- its functional capabilities to support the pre-
tions which must be measured, tested, verified. ceding categories.
checked. adjusted. or calibrated in order to dle- (2) .1Zpec;iiint;on Ruange or S'pecifie Value-
term ine its opernt ional characeterist ics. If item The limnits of performance as defined by the
is identified as an approved ('El item. thme CEI manufacturer to meet the requirements in the
number shal! also be referenced. preceding categories.

(3) .Cpecqen#fhfn.- Raywe and Accurney- (3) ';peciifralion To/ervtnte-The amount.
The manufasctsmrer' range mid toleraince. Ex- Of deviation from the nominal as defined by
Ample: 2&-Ab-25 t-olts tc. 2 percent full sca le. the manufacturer.

(4) Operational Range or Specific Value (4) ('aIhbration, Interval-(Same as in
-The mrang or values required by the opera- Parm. 1O.3a(6).)
tional equipment that nmitst be calibrated to (.5) .Vrnthei' Per Squadron-(Same as in
meet the end item or AGE operaitional specifi- Pamt. 10l.3a(7).)
cat~ions. Example: 14-4-14 volts dc, 1.88 volts 0f) 4Time Required to (ilibate- (Same

(5) Operationali Tolerance-The accuracy c. rategory /1f-Precision measurement
requirements within which the equipment must equipment: (commercial or Air Force standard
perform to meet operational specifications, items) used for maintenance, trouble shooting,
Example: 5 percent full scale. testing, verification, or calibration of category

(6) Calibraiion Ivderralm-The calibration I and UI items. Applicable columns and de-
interval or time lapse recommended by the con- scriptions are the same as described in par&-.
tractors between cAlibration or verification, graph 10.3b.

(7) Number per Squadron-The quantity d. rareqory iV*-(se par&. 10.2a)-Calibms-
recommended for each squad ron. tion equipment used to calibrate items in cate-

(8) Time Required to Calibmete-The gory 11 and Ill. (These items are normally
elapsed time required to complete only the sec. asigned to the base precision measurement
tuttl verification or calibration of the particular equipment laboratory). Applicable columns
item. This should not include transportation are:
or removal and reinistallation timie. (1) Description of Item-(Same as pars.

(9) 5yefem Do'rnm T~me-The total elapsed 10.8b(1) or 38k technical order number.
time the system will be out-of-commission to (2) Speciflea~tion. Range or Speciyfl Value�
complete thte verification or calibration of this Tile limits of use as defined by the manufac-
particular item. The time listed shall be that turer or 88K series technical order calibratioin
required if only this particular item wits being instructions.
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(3) Specification Tolerance-The amount tots, etc. If this is the case, then these stand-

of deviation from the nominal as defined by the ards with their ranges and tolerances shall be
manufacturer or 3-3K series teclhnical order cal- referred to as category I items.
ibration instructions. c. If the overall panrameters being measured

(4) ralibration Intet-zal-(Same as in by the automatic checkout equipment can be
Pama. 103A(6).) readily identified. then they shall be so listed
10.4 General format Affengement e# nd lemms tinder category I and the checkout equipment
iens,. Tie format is arranged to permit read- shall be sho wn under category 11. In this came,
ing from left to right for each item of equip- the measured ranges and their tolerances shall
ment. with~ increasing accuracies in each cate- be entered in the columns for operational range
gory. There miay be precision measurement or specific value, and operational tolerance, of
equipment listed in category III used for category K. An example might be: DC volt-

~mantetane :idtrouble shooting equipment" ages from 14) volts to VN) volts plus or minus 0.1
helow the calibration or verification items prior volts, voltages from 10 to ,!l)w volts plus or
to noxt list of category I item. minus 0.5 volts. 320 volts plus or minus 0.5 volts.

a. Each assembly or AGE i-em will be listed AC, 404) c.p.s. vroitagvz.; tocC i.-to '*oir, et% Tais
under -Description of Item" column by CEI method will permit easy '-eritication of the suit-
number, specification number, and nomencla- ability of the referen.-e standards. Standard
ture. Assemblies shall be identified by numer- and commercial test equipment items fall into
Als in the,-Content Number" column. Each as- three classes as follows:
sembly shall be further broken down into (1) Precision measurement equipment
subassemblies for panels and identified by let. (PME) used for calibration and placed in cat-
ters in th~e -Content Number� column. A fur- egory III.
ther breakdown of the assembly shall be made (2) Maintenance and iro-ible shooting J
until each segment is identified presenting one equipment and listed in catetro-.v III.
or more param-ters to be measured (see fig. 18). (3) Components of pecul iar items and

b. Where automatic checkout equipment is listed in category I or 1I.
used, it may be difficult to identify all measure- Except when AGE items aire tised for milinte-
ment parameters accomplished by the auto- iiance and trouble haootinsr. lhe .ystem pat-nm-
matic equipment. Where it is not practical to ..ters to lie checked with the item shall appear iii
identify such parameters, it shall be sufficient the preceding openitioina rniiLce m'id tolerance
to identify the verification references or stand. volumns.
ards within the checkout equipment. These d. Theme will hie cases w-here an operational
reference standards might be such items as ref- system check in category I may require calibre.
erence diodes, standard cells, precision reis- tion or verification by an item listed in category

."ftMae m on" 0=09__________________

atomooa ove' OvLNS Ob. 9ý fL1V.0ý0 A4*0 " W

4 4
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III or IV due to lte u.cu•cwy requirement. In a, particular test stand. the test stand, would
these cases, the unused category columns shall be listed a.s a category II item.
be annotated -. '/A" to denote nonapplicability. f. It is not intended to provide calibration
The use of a category IV item to calibrate a capability at base precision measurement equip-
-ategory I item at the operating position shall ment laboratory level to calibrate all working
be avoided, whenever possible. standards. In those cases where it is not eco-

e. In the case of pressure gages, there will nomical to provide this capability, the items will
tio,,, aily be transfer gages to be connected in be exchanged. If the working sutndards are
the line for comparison and verification of the the property of the squadron (category III).
operating gitge The itrnsfer grage in thiscase the base precision measurement equipment
will be a cateegory I1 item, supported by a test laboratory oittecory IV) will be responsible to
Ntandl is at category III item. and the dead. Ihave a calibrated exchange item on hand at the
weight tester used by the PMEL to calibrate correct time for exchange. Example of such
the test stand will Ie it category IV item. items are dead weight testers. standard cells, etc.
Transfer gages may be designated as category 10.5 Example of Calibratlon *equireme•nh
III items and if no other test gnge is used. Summary. For i;ii e.,it.p.v ,i a .a,:orLUo'1
,'tregor" I1 will be marked "'/A. If the requirements summary, reference attachment 2.
basic gage is not it part of the system during 10.6 AFSCM/AFLCM 310-1 Data Item Number.
,ountdown but is used .as an operating gage in Reference S-4:3-23.0.
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EXAMPLES OF SYSTEM ENGINEIERING DOCUMENTATION

1.0 FUNDAMENTAL CYCLE OF SYSTEM INQI* electrical. hydraulic, and pneumatic approach
NKEEING MANAGEMINT PROCESS. Figures 19 may not. in a real case. require a Trade Study
through 2t1 provide ait pxample of the funds- Report, but is included here to present a simple
mental cycle of the system engineering manage- illustration of ai trade studv'.
,ient priress and ,itI, flentation described in 1.3 Step 3. Step 3 of the process is to accom-
,-iapter t;. plish and document the trade study as illus-
1.1 Step 1. Step I of the ptwcess begins with trated by a matrix in figure •4&. Trade studies
tihe preparation of functional diaarme. Step 1 may slipport itiher ;tep 1. "2. or 4 and may occur
of this example starts with tle thiri-level func- prior to. durin. ur .Attr ti.ee steps. Fur
tional diagram: figure 21. Figures 19 and 20 example. fi4.,ure -2 supports step 2. whereas fig-
show the preceding tirst- aind .econd-level func- ure 24 supports step 4. Figure 25 is a schematic
tional diagrams to provide background for the diagram in s.upport of step 3.
example. 1.4 Step 4. Step 4 involves the integration
1.2 Step2. Figure.2 zepresntsatrade study of design requirements on the RAS shown in
matrix in support of step 2. Step 2 consists figurs 23 into a CEI by means of the design
of an analysis of the funvtions on the third- sheet. One resulting CEI is shown in figure 20
level functional diagram through the use of For the purpose of this example, the stage late. r
tite requirements allocation sheet IRAS) shown activator unit was selected as a CEI due to its
in figure 23. The trade study matrix provides diverse requirements. The qualitative and
an input to tite RAS for it requirement for stor- quantitative requirements shown in figure 26 are
ing pneumatic energy to release the activators, representative of the depth anticipated at the
It should be noted that tihe trade study between end of phase IB.

)
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OlSION SHUET NOMCNCLATURC CE: NO. OR CRITICAL COMPONENT
COOlt IOEINTIIiCATION

124020A

STAGE LATCH A JXIOR UMI DETAIL. SPEC No.______

REQUIREMIENTS FOR 043S0i6 ANO TElS

3. Requirements
3.1 Performance

3.1.1 Functional Cbarecteristico
The stage latch actuating unit shall &*sure positi-'e assembly of stages 1 and 2
and shall also f-nction to properly *"nlock the stages u.pon receipt Of the
proper command.

3.1.1.1 Primary Performace Characteristics
a) The stage unlocking function must be completed in 200 milliseconds from

the time of unlock cazid.
b) The unlock coemand shall consist of a 28 VDC * 1.5 V)C pulse of 25 ms *

1.5 Is duration.
c) Zero-tim shall be the tim at vhich the command pulse reacnes .90 of

the minlumi voltage amplitude limit.
d) Power to accomplish the unlocking function shall be obtained from a

primary vehicle source.
a) A positive meehaizal lock machanlsa shall be provided.

3.1.1.2 Secondary Performanc Characteristics
.'-CTIQP a) The stage latch actuating unlt shall contain mechanical latches actuated
1.1.2.15 by a peuas tic valve vith the pmneumtic enerey being provided from a

pressure storage flask contsalnn helium.
b) Pressurlsed helium shall be released by an explosive valve to actuate the

unfastoning mchafiim.
c) Pnewmatic energ released at the separatiom signal shall cause four

pnrimtic actuators to retract sta"i latches from the stage 2 assembly.
A push rod shall connect the actuator with the latches.

d) The actuators shall consist of a cylinder and piston assembly. Piston
travel shall cause the required push rod/latch motion to effect separation.

e) The stage latches shall be caused to rotate by the push rod motion to
achieve disenagemnt from the latch striker "ssebly. Rotation sh1a
not exceed 30P.

f) The force provided by an actuator to overcame the latch grasp of separation
shell not exceed 200 pounds.

g) The weight of helium bled fia the A/B pasumtic nitfold to power the
step latch actuating vmit shall not e*=ed 0.250 pounds.

h) Stage latch actuator unit pamiatic presswe decay shall not exceed 100 psi
per hou. The decay rate shall not degrade the primary perfOrisnCe
characteristics.

3.1.2 Operability
3.1.2.1 Rellability
The WTMRF for the stag latch actuating unit in the operational mode, I.e., from
helium tank prossurised to a point before stage latch unlock cmnd, sba&l be
24 hours + I hur or shall be 10 presmurlse-epressurime cycles, whichever occurs
first. T- w MW for the unit in the actuate mode, I.e., fro stage latch unlock
command to stMe latches unlocked, shall be tvwnty (20) seconds, or shall be one
valve operating cycle, whichever occurs first.

REVISION ________APPIRCVAL-0 122 Olww9 -2yg N 1f S id- PACE NO.-l-OF~-A

A mV 26. Sep 4 f Symam bgseuog Menameul PMeow
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call"s SWEET NOMENCLATURE Cto NO. ORt CRITICAL COMPONENT
COOZ IOENTIFICATION

I!M3 =IC AMMUMO UMT ___________

OCTAIL SPEC NO.

*Ema"Welg1T Foot 06:510 AND TEST

3.1.2.2 Maintence
RwCrxo 3.1.2.2.1 MaixtelmabiUtY
1. 1.2. 14 a) The We& time to replace any am pomnat of the stage latCh actuWatn

unit idetfirld In pare~q 3..2.22.3 shall1 not exceed 30 man-minutes.
b) The poetmatic actuators, the pmsumotic regulator, and the pneumatic

prossuze senswr *hall be the ooly camoocnts subject to or~snizatioca~l
Mainte snace. psrCyl

a) The pressure sensor snail be calibrated each 1000 installed hours.
býTepressure regulator chall be calibrated each 2000 installed hours.

C A ein leak chock eh&U be coduacted following removal and replacement
of any cc lnft,.

d) The VneutIc actuators and the pressure regulator shall be sfubject to a
field uaaeic/vrelcycle foiloving each Insts.Lled period of 12
montbs.

3.1.2.2.3 Service and Access
a) The release valve, the poomtic actuators, the pres sure regulator, the

pressure flask and the pressure sensor shall all be reo4iW accessible)
for repleaomiat end/or repair.

b) The c o - - of %he st~ latch actuating uIit shallk be pachajed to
assuze removal or individual components without Interference with other
coponents of ths co~lete assembly or other parts within quadrant 3.

c)Provisioo shall be xad. to retain the airborne poeuvatic system pressure
if It is necessary to replace the stage latch actuator casiponents * A
shut-off valve shall be Installed between the airborne pneumatic miufold
andt ttg p. ssure flask to accomplish this bequirement.

d) Provision shell be mae to went pnoustic pressure from the stage latch
actuator unit.

e) The eta3e latch actuator vent valve shall be Interlocked with the airborne
pooeiazic system suppLy shut-off valve.* The interlock shall prevent
opening the vent valve while the airborne poexttic system "uply Valvo
is apes.

f) The staep latch actuator unit shall be depressurized durin~g any actions
requiring raemval and replacemnt of my compaest.

~)A switch shall be Installed in the acrmna pwar lead to the saplosise
*alve to prevent damag to the equimmt or In~jury to personnel wAm the
latch inscboim Is being inspected or repaired. The switch sabll have
the capability of grounding the wiplosive valve power Input terminal
while In the poer discamet position. The switch shall be constructed
to prv'rid moke-before-break capabiLity during both the connect and
disonmnect actuation.

3.1.2.3 UsefUl Life
a) The pressure flseh shall bae" an operaing life of 5000 hours in the

prossiwised made.
b) The so. ias life of all Iaa or the ste latch actuator imit

REVISION APOROVAL DATE ag PA09 No...L.ooPJL

ftss N Co~oe 1" 4 of -to bmssIi Mermagamos hfasd.
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CISIGN SIMET NOMENCLATURtE CE1 NO. OR CRITICAL COM4PONENIT
COOE IOrENTIFICATION

124020A
STJME LATCH ACTUATOR UrIT O'TAIL SPEC NO.

REQUIREMENTS POE elSIGN ANO TEST

s.all be six (6) years, except for maintenance parts suer as 0-rizL:s
and seals.

3.1.2.4 aiviromwent

3.1.2.4.1 Natural Evironment
The stage latch actuatin; unlt shall be capable of operating satisfactorily
during or fol.lovine te follovinS natural environmental conditions:

a) Atmospneric Pressure: 30.5 In. H; to 10.0 in. Kz
b) Ambient ?inperature: 30OF to 120w F

1) Dirt, Dust, Sand: Particle1 at velocities up to 100 ft/sec and
densities up to 2 ounces/fti /sec.

e) Solar Heatlzg: Standard M/ft2 /lr.
f) Salt At.!osphere: Exposure for periods up to 1000 hours.

3.1.2.4.2 Induced Environmnt
7he staoe latch actuating Anit ohall be capable of operstin• satisfactorily
during or follor'ing the followin; Induced enviroT•ental conditions:

a) Tvaperature: o30O7 to 220O' (pars ex o"d to atmosphere), . 60F
to 16COF (partz vithin thrust sectloni.

b) Atizospheric Pressure: 30.5 in. HI to 1.0Xl0"6 in. hg.
c) Vibration: 10 to 1000 cp1 @ 2.5 e. MS
d) Acceleration: 83.5G * 0.CI - 3.5G
I Radiation, Space: auinal for altitudes less than 1.0 X 100 feet;

mean tUi of exposure less than 60 seconds + 5 sec.
f) RF fields: less then 0.1 v/meter

3.1.2.5 Transportabillty
a) Perfor.ance of the Installed stage latch actuatine 'Anit s~nal not be dejraded

".:t transport vibration, shock, or other enviroment.
S) Perfornance of individual coponents shall not be degraded by transport

vibration, shock, or other envirownt.
c) 'rwnsport media appropriate to (a) shall be limited to (1) air transport

and (2) groun-anlln- tralor.
d) ransport awdia appropriate to (b) shall be (1) sir transport, (2) motor

carrier, (3) lift-truck, (4) h-nd-truck, (5) hand-carry.
e) Appropriate existing pac•kaing and packlAg methods shall be eployod

to satisfy roquirmnts of (b). l ef.: KML.P-7936.
3.1.2.6 Ruan Perform *e - Not applicable.
3.1.2.7 Safety

3..2-.7.1 Persoml Safety
a) The pressure flask assembly shell be promlnently marked to indicate

the danrer of explosion if not depressurised prior to rewval.
b) Electrical continuity of the explosive wvalve Igniter circuit shall be

checked by usine only a type PCT.8013 pyr•technic circuit tester.
c) The exnloslve val-e electrical censutor shall be equipped vIth a

shortinAg device installed an the electrical conmector contacts to
prevent valve actuation fr high-ener, radio frequency- fields. Th.
shorting plug shall be roved only for purposes of checking electrical
cmntinuity or for purposes of Instaflina the valve electrical cmwnctor.
At all other times the sTortlag plug sbell be Installed.

REVISION C APIMPOVAL D. me ALL0 L.....PAGE No. -A--cw.I
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CasiG" SmaET NOMENCLATURNE CE I NO. O00 CRITICAL COMPONENT
CODE IDENTIFICATION

ST&AGE tATCH AC7,;ATOR UNIT 1100
DETAIL. SPIKC NO. ______

"AEQUIVAENTS FOR DESIGN AND TEST

d. Other: See 3.1.2.2.3 C, d, e, f, -.
3.1-2.7.2 Bqui~mt Safety - Not applicable.

3.1.2.8 Soise and Vibration
Applicable acoustic induced vibration and mechanical vibration lin~its a"e
specified in paragraph 3.1.2.J'.2 c.

3.2 CE! Definition
RCTION 3.2.1 Interface Requiremeents

1.1.2.7 a) The separation signal shall be &a lescribed in Pa-.e. ?.1.1.1 t.
.2 ý In-e.. :~er-face conwc-.or s:aL. b a& -U.ai

!awel.
C) -h* latches shall be located as shown in drawing number _____to properi;-

ena-s the latch striker assembly.
3.2.1.1 Schemtic Arrangement

a) The schemtic arrangement of the staep latch actuating .Anit shall be as
shown on drawing~ n-usber

b) Physical. interfaces an a 5- by Irsving nurioer________
3.2.1.2 Detaile" Interface Definition

a) ?nt -achenical interfaces of the sta3e latch act,.a un; it ame identified
in drawinmjs and -and in Para_ýrapn 3.1.1.2.

b) Pimctioral inteSces of :ht t; atich actuatin, -.-nit are 4.lentified in)
param~rsph 3.1.1.1, and in mgiMwhrhag Docuulent ______

3.2.2 Component Identification
3.2.2.1 G-P List

a) zxplosive Valve Spec. No._____
Part No. _____

3.2.2.2. Mn.-inerLAC CriLiCal CG..apne*nt T'st
a) Pressuze vessel
b) Actuator

3.2.2.3 lajistic Critical C ont List
a)Pressure vessel

b) Actuator

d oivevl~ve
3.3 DosIgo and Construction

PUNEIZO 3.3.1 General DesiPi Natures
1.1.2.1.3 a)A pressure flasak shell be ezqloyed to store helium at pressures not to exceed

600 Voi ad at temperaturts not to exceed 1200?.
b)The peresAfe flask shall be located in quadrant 3, approximately at station

1M2. Mounting shall be by two brackets attached to the ~asi vehicle frame.
c)A pressure transducer shall be eiplw,e*d to provide a means of Indicating

vessel pressure at the ground mouitor. An on/off indicatina switch (for
wvitching 28 VDC power), a mometary test witch, and a zero adjust pot~ntic.

meter shall be provided for the pressure *oseanLg network.
4) The esplooire valve shall be a single body of stainless steel with an

electricall operated poppet interbody. The construction will allow rapid
evaluation of the valve cooitIon thraigh use of pressure and voltage checking.

1111VISION APPROVAL DOATE ) 2"' C" PAGE No..k...or.l )
RUMe 26 ICODOMImN. 210P 4 Of $YO~M 61slaeeula Mem~ms PI I
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OCSIGN SMCE? NQOiCNCLAUIRE CKI NO. 00 CRITICAL COMPON1IRM
COME IDENTIFICATION

DCTAIL SIPEC NO._______

REQUIRCEM(NTS POR DESIGN A111 T9ST

e)epressý-re rasi. $:'All I: constructed vith a minim~in~of openinC~s and
Weld~s. 7ne constrmc.1on s.*Ll allo., rapid and effec~i.-e evaluation of flask
condition '-:: .;se of :ý-ray and pressware inspeec.1on tecn.auques.

3.3.2 Selection of Specifi-ations and Standards
...pecIfiea:ions or... Z5twansris -or parng and m~ponmnts of t*.a. %;Sao later. act~atiflg
.;nIt a-iall '-e sellec.eý '.n accordance 't~2L,.3=-lL3-

3.3.3 :4ater'-els Farts and Processes
a) All tit.tin:s -_-All1 con form to ~;.- requirezuwn.s of MIL.F.5509A.
b) All1 pne-.aatIc piping shall be idetaified in accordance wJit,1:eS'-l24.7
c) ':he pne-x-.azlc syfl:ez seall be scaled by t~he (x) process.

3.3.L. Standaru and Comercial Parts
a) M4aximumi ;se vr-all be made of standard and comercial pants in the iasign of

the sta-,e laten actuatimLZ unit.
~)All connectors an the pmzaraic release valve shall coxnplyr wit- =ilitary

stazviarls for threads and fI*ttIns.
3.3.5 N.:ois.lre an'- Panmus Reslxtance.
&) Pune'us Resistance - NIot applicable
b) i-loisture P431stantce - Reference: 3.1.2.4.1 c.

3.3.6 Corrosion of' :*e;ai rc~rts
'..*renver dissi..ilar _'tals are in direct contact, suitable cwnszo.s for controllnaa
electrol:-Llc corro-ion s:.nll *- -.sod, cocaplying with l4IL-?-7l7. FteT: :433586.
3.3.7 Intercnan-eabi Ii;_ anid Replaceabilit-'
All ports and asse- .lies of L!. st&ae latch -mchanisa shall meet 0-A inter.
chanCeabilit.,- req'ziremnerso of ':IL-I-5500.
3.3.8 Jrkalr~

nh tago late;: ac&.~aIn- Anil. incl-.41nz all parts "n asst~olles Z-..all Ze
constricted and flnis;ed In accordance vith best comercial practices.
3.3.9 lero antIc nterference/Suaceptabllty

a) Zlectrow.aaýnetic Interference - Not applicable.

Moans snAl2 be provided to prevent detonation of the explosi v val~e fMLOw
extraneous voltages Induced In the 9irInC loadirAC zo the pover input terainal.

3.3.10 Identification and Yarkin.Z

a) Hazardous Conditions: Refereact 3.1.2.7.1. a.
b) Co~amnte. haU. be mrkd in accordance with MIL-Mr-130.
c) fuld limes shall be banded in accordance vith A1010375.

3.3.11 Storage
The atorme life of all c~omoents of the sta~e latch actuator unit shall be six
W6 years, except for 0-rlvn3s and seals ma& frma orpanic siaterials, vhich snall
rave a storav* life of 3 ýoa~rs.

ReVISION r________ APPROVAL _DT __anU'. II.PG
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OCSIGN SHEET NOiENCLATURE CEI NO. O0 CRITICAL COMPONENT

COOE IOENTIPICATION

ST AE 1=F CTUAOR XrT12LO20A
OETAII. SPEC NO._______

RiQUIRWMgNTS FOR OI$SIGN ANO TEST

-. .J.ai:" .\:s.rsnce Provisions
a) ?7.rfor.ance, desi•r and construction requirements specified In Section 3.

are for•.all " verified by the provitions of this section. Formal verification
s:'All esa;clish acceptance of design and development engineering.

:) acn require.-ent appearinrv in Section 3. is associated with:
(1) -erif•.cation •e*-...d (s)

(2) test cate:ories
(3) s'zbparaerapns of Section h. vrere t.e verification of suc•. Section 3.

. -e'.ire-.ent !.-a teen ac-oirodated.
-. ) .\ reference Index provides for accou.nabili:- o- esc 5ec:.o.-. .eqUire~er-•

and corresponding Section 4. verification provision. -,e index follovs
perarapr 1L.2.

:.I :-a:e-or'" I -est
-. 1.1 -n-i:eerin; Test ani Evaluation - Not applicable
.1.2 ?relL.ina." %ualifica:ion rests

?reli.:inar: q.',alifica:ion te$ts ame performed to acnieve Interim acceptance of
perfor'ance and de-d-n characteristics prior to Utillzation of the contract end
i.e:- -crer one or -ore of tne follovinZ conditions: a) Manned operations;
.) Inte rmted testine with otter equiprtenzs andlor vith facilities; c) Com1itting '
t:..e t:-.-n to an extensive, coscl" qualification proram.

'.1.2.1
(3.1.2.2.3.c)
'e.eonstrate provisions for retainin: airborne s•,.ten pnewaistic pressure d,•ring
.'-itnt~ence operations.
(.1.2.2.3)

:e::onftrate provisions for preventinZ inadvertent operation of erplosive valve
dir-in; latcn maintnerance operations.

-.1.2.3
(3.1.2.2.3-1)
De.oxnstrate pressure relief provisions for the stase latch actuating unit helium
pressuAre flask.

4.1.2.4
(3.1.2.2.3.e.f)
Demonstrate the Interlock proviulons for A/D helium systew pressure valve opec
and sta"e latch actuator unit helium pressure flask vent valve open.

4.1.2.5
(3.1.2.7.1.0)
By inspection, verify presence and proper message content of *;arning markings
on stage latch actuator unit pressure flask.

;.1.3 7ornal qualification Tests
?ornal qualification tests are conducted to satisfy specific requirez.Wnts of the
procu.rin-, azency to verify tht atl. requirements of Section 3. are satisfied.
Accompli-ihwnt of the verifications constitutes acceptance of desi-in and development
enmineerinv. Verifications are oranized accordinG to method of accoipllsIent.

.he .thods are (1) inspection (2) reviev of analytical data (3) demonstratlon and
(h) test.

REVISION t_ - APPROVAL DATE _ M.y ic'511 PAGE NO..LhOF_... L

Rge 26 (Cememwd). Sep 4 *f l109a IgmfeeEtfA M0n0sg0n9 t P,',c.
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DESIGN SHEET NOMENCLATURE CCI NO. OR CRiTICAL COMIPONENT
COOC IOENTIFICATION

ST•A$J LATCH ACNATOR UNIT n
DETAIL. SPEC NO.

REQUIREMENTS FOR DESIGN AND TEST

4.1.3.1 Inspection
The folloving requirewents of Section 3 shall be verified by inspection of the
CEI at tim and place of qualification testine.

a) (3.2.1.1; 3.3.1.b)
Schematic arrange.ent of stage latch actuatinG .Anit referenced to

g.. :110.
b) (3.2.2)

Randomly selected ccnponents/parts of the stale latc1 i actuat•n u..it will
be coopared again•t provisions of :L-ST)-l.3.

c) (3.3.3.a)
Randonly selected fittings vill be co=pared for conforwce to requirenents

of 1, 1IL-F-5509A.
•)(3.3.3.b)

Pnematic piping identification will be compared a3ain-st requirem.ents of
mrio-s.1247.

e) (3.3.3.c)

Pneumatic system sellng process v111 be examined for conformance vith
Process Std 30122.

f) (3.3.4.a)
T.he utilltation of standard and corcercial parts in the design of the
stsae latch actustim., unit shall be verified.

9;) (3.3.4,.b)

Pne••tic release valve connectors shall be exauined for conformance to
MIL-P-8564.

0.) (3.3.6)
MetaLlic interfacep shall be verified to conform with 1•FLT-7179 and
;S33586, electrolysis control.

1) (3.3.7)
Random selections of parts and assemblies sll be r:ade by the qualification
:eam to establish conformance vith provisions of ML-I-3500.

.J) (3.3.8)
Construction and finish of the stage latch actuating unit shall be verified
to conform to best -aminrcial assembly and process practices.

k) (3.3.10)
Coafora ce to M..-8D-130 for' Identification and marking of c¢ oents and
assemblies of the rtage latch actuatinig unit shall be verified.

1) (3.2.2,1)
VLerf installation of correct ,•nr-ment furnished parts.

4.1.3.2 Reviev of Analytical Data
a) (3.1.2.1; 3.1.2.3)

Review accumulated stage latch actuator unit longevity data. The data
shall differentiate bet veen periods of

(1) Unit dsenmergled (ko belitm)
Unit energised (helum loaded)
Unit ativated (valve released)

b) (3.1.1.1; 3.1.1.2; 3.1.2.4.ij 3.1.2.5)
Review analytical data to vrify pe•formace characteristics we acceptable

RIEVISION C APPeOVAI. - ATE 20 JaLy 1%4 PAGE NO...L--oOF.L•l..

Nguw 26 IWo oWsdl. USp 4 eo 1sesm &ntIRsda Mesegenuw PIOm,.
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OSSION SmCET NOMENCLATURE CEI NO OR CRITICAL COMPONENT
CODE IDENTIFICATION

STAGO LATC A=1¶AZV Mi ___________

DETAIL SPEC NO. _______

REOUIRCM90NS FOR DESIGN AND TEST

olvn:exposure .0 transpor- siiocks, loals, ana en-/iron..ent-1.
c) (3.1.1.2.o)

:.pIosive valve ?lav parameters "~c11 be verifiel b:- reviev of G.1 date.
d) (3.1.2.3.a; 3.3.1..)

Presnure flAsk operatin,- life s-11111 -e verifiediree of v!endor data
on A!.milar pressure *:-essels.

:Yplosi --e valve cervice life srnall te verifle. '. re-lev of ýFP data.

Z..stenas _n:±1r.Cerin- *AintainaA1ll:y: cr-~. - -0 r.1eVP.i ;o
compare pre'iictei railure riodes &,&in,-. fail1;re -aac..1ed d;rin.:
-ievelop..-en-.. ::ain:;enance periods 'or e-.-elop.-.en-.a! fall res are t~o .e
zo p~are,! a-ains-. predic,,.ed n.aintensance time reTiire en.!,.

De-ionstration-n rela;eA to -aninaina:1lit.y $..All :.a acco p.in-e. t- in & or-iAnce*.i
:ollovin -proviqions:

a) (3.1.2.2.3a)
'e:.ionatrate t.-.e accensitilit:/ of t.* stage late.: ac-.-ator co ponerits for
repair and replace;.*ent.
(3.1.2.2.316 -. r-;. 3.1.2.2.3::; 3.1.2.7))
Den!ona~raze provisions for removal of s..a.,c 1a--c.: act;&ýor co. .poonen, ri.

out interference wItai other coi~ponents oV tne co -plecte as-ce:-..l or o..ner
parts wit. in q3, 1by perforuiini' one comsplete main~enance inspec--ion :or t!e
starce latcri actulatinZý unit.

c) (3.3 I. d:)
De..-.ons~rate e.:plosive valve pn-::sica1 canditior. e-.alat1..on process b, -Ase
of press-ure and -iolta~e c .:ecics.

:.emornstrate e~aluation of pressure :lee!. p-.;sical corndi..on ..nrou-.;r. -.ee
o.' prescure a-%-. :-.-ra:' tec~.niques.

e) (..i
Dc. .onrstrate lsectrical interface capability.

f) (3.2.1b)
Demonst~rate pneumnat ic interface capability.

z)(3.2.1c)
De~iwnstrate mchanical Interface capability.

4.1-3.4~ "eats
a)(3.1.1.1 and 3.1.1.2)

Obtain statistical data to verify overall desi.-ý adaquac.' and confortmance
'o functional requirerxnts.

Obtain statistical data to verify performance citaracteris..ica are not
le-ýraded by e:-pasure to natuxal euvirosn.nn.

c) (3.1.1.1; 3.1.1.2; 3.1.2.4.2; 3.3-T)
Obtain statistical date to verify perfor..Ance c.'armcteri:-.tics are not;
(;emraded by exposure to Induced anvironwew;s.

d) Data required under 4i.1.3.4 nrtal be acquired thro-;:;Ž. .-,ro'.d enviroivaental

REVISION C APPROVAL -D...........ATE. 20 Mis. - ýh -PAGE 4o-.A...OF1.1L.

pnqwe 26 ICwWIVfted). Sftp 4 9f SYSIwe E"ng evng gM~rwflt Pvt'.
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DESIGN SHEET ~ NOMENCLATURE CE' NO. OR CRITICAL COMPONENT
CODE IDENTIFICATION

:.~cM AC7LVR9!.%
DETAIL SPEC NO.

REQUIftEMENTS FOR DESIGN AND TEST

Se e:.rplo -ed for -round an( si;n'ila.ýed environnee.: .el.s. -..ree
saz.ple3 o:~ data frw l~.. testin.: s.iaU. be provided fro.. ca-e-or
testin-; ýpccifie-.' for CZIr 4030, and voo varrples of lata sna-11 '-e providel

ro.~ cte r Ii~e -ra-.ed fli-,' ~.;eotin- of CZI -f30 -rj -310.
-- . . :-o -.e -e'erernce -.a).! *-e :.-) --'...e JILL ti ..,3 rm1eare ý' -al

:ctr~s a :.al..e of 22.-5 TXC; i.e., 0.^1 O n
- a-e la-tc'- act-.a.or release i.sa&ll ..ie concidereet e:-en;.eý *'-r- ---e lat.c-

lip .a, 3 clearance o: 0.1250 inc.',ers~ a ~ :
-. e !A.-tc - lip releaile are -.encraced t .e -notion Of -.-.p latc.. aro IQ-:
latcn pivot.

) Sa-e l~te actuator .ni- pareuete-rs :o I~e sa~ipled s. a12 cons'.-. of

()?-estv:re ye-gsel fill tjime refe-vnced to A/B pne:-. at~ic -anif~1'I ..eli.L-
load ~r

-et r veisel .-eli n ;e:mppra:-..rc wid pre-s-..re . -.rin-
(a) load
M.. pots.-loai to valve activate

(3) :1neu;.atIc actuator e.Iten-:ion posi:.ioii In respect to releste sinal
7ero ti-se.

()Pne-.a..atsic actuator force in respect to tero ti..-c refer-ence.
(3) Rclease latch an-~u.ar position an,- latr~i lip ntotion ir. mt~pect to

zero :Lae reference.
()Pressure reulator inlet andi outlet pre-s-ires.

*)Appropriate s2:all samle statistical t.es~s sý.~all be con! 1cled on -n2 data.

a) (3.1.2.1)
S'fficn:. relliability data is aequired fro.- i.istorical dtata sn_ .:Oý
.estin- requirmed L:.1 J.1, 4.1.2, 4.1.11.2 anui 11.13.1; to precl_ýc -...e
ne-et!it for acdittonal tests to acq-.ire reliabilit:.%aa

.1.5 :n-_incerInC Critical Component Qualification
03.;.2.2)
Zi.alificeition requirw~ients :or each Ma-Ineerin3 Critical Component are con..ained
in -he referenced specification.
Pressure Vessel Spec. _________

Actuator Spec.__________
4'.2 Cate~lory 11 Test
a) (3.1.2.2.1; 3.1.2.2.2; 3.1.2.2.3; 3.1.2.7.1)

Performi randoml; selected maintenance c:,rle operations e:.iplo:;in: appropriate
technical -Anuals and perilonnel.

Deawnstrate operation of the tank prensvre 7vound monitor, inclid4.n'; operation
or all. cont~rols sani Indicators.

REVISION _________APPROVAL DATE _2 111 ~ PAGE N.C

F19eee 26 lConMnwed). Stop 4 of $s@'u &*n~eed"$g Mau"g"mat feessi.
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111SOUIfltENTS FOR 019!1,;N AND TEST

:2~~ Z2~.A -::oz ..pp1icable 2- ?.evi2-i af Anal mica. Dat

~ec~n Demcons-m-lon - -est

~); - ~~ee~nZest & va1~tior I - Preli.1.i&r:. ý±zd.±ication

- rom-A1 ;.-aLiflcatlon - ?e1±ia~'5.1t :!3 & Ana1l'sit

_ __ _ - IIIZ TI01 7T A-C

- 7 *;.iI7ATION
l.: .:A 1 T 2 B Tl z-cv K r

3.1.2

3.1..2.1w -.. 1-3.2.f~

3.1.2. .. -L.2.&.

3.1.2.2.
3.1..2x - .1-3.2.f

A.1421:3:3. ,b
x 4.2.&

3.1.2.3 x x 4 .1.3.2.aA,e~
3.1.2.4

x x413.b

3.1.2.5 .. 4.1.3.2.b
3.1.2.6 x
3.1.2.7 x

.1.2.7 .2 
4.a

3.1.2.3x
3.2 ,

REVISION __APROAL ____________L'-O~j

ft*2 C.*~w~dJ. S"e 4 al ivehin EIfiaodml aMAeP"148 Prefe

147 A~achment 2



AFSCM 375-S 10 March 1966

DESIGN SHEET NOMENCLATURE CE' NO OR CRiTICAL COMPONENT
CODE iOEmTIFICATION

DETAIL SPEC NO._______

REQUIREMENTS FOR DESIGN AND TEST

*:ZpICAxoGN CROZS RUMF0-MC: fl:)Yý

:~O ~: :-:.A. * Dt Ap;-'1:atle 2- Reviev of Ana!1.ylcal Dat

-. ?:-i~ 3- Deosrto .- Test

:;: i z~:~ , - ~:er . est & Z-valuation B -Prelii"rar: -'..allfication

.'E 2 3B

x
x

2.d2.

-32

3.5
3.3.6 .. 1h
3.3.7 . ....
3.3.8 Ax 4;1.3.1.j

3.. x 4s.1.3. .c
3.3.10 x 4.1-3.1.k
3.3.1.1

REVISION _________APPROVAL -DATE _.=MAX 12L PAGE N...LP.~.

11evv. 26 lltoftftuud). 5sp 4 of $som~ Sufroweop A"~ plow~w~ lv..n
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2.0 TOP LEVEL FUNCTIONAL FLOW SLOCK DIA. bers on the top-level functional diagrams arbi-
GRAMS FOR A SPACE SYSTEM AND A MISSILE trarily indicate the relative importance and se-
SYSTEM: quence of preparing lower level diagrams; eg.,
2.1 Figure 27. Figure 27 shows am example function 1.0 would be expanded first, then func-
of a top-level functional diagram for a missile tion 2.0, and 3.0, etc.
(mobile type) siystem. The diagram contains 2.2 Figure 2S. Figure 28 shows an example
the gross functions whlich must be accomplished of a top- and first-level functional diagram for
to meet system objectives. The function num- a 6XX orbiting space system.

)

149 Attachment 2
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3.0 IECTRONIC SYSTEM FUNCTIONAL FLOW 3.2 Figur 30. Figure 30 shows the firstlev•l
BLOCK DIAGRAMS. Figures 29 and 31 provide exps -; if top-level function 5.0, "strike effect
examples of functional diagrams as applied to eva "
a 4XXL electronic system. 3.3 7€,ure*31. Figure 31 shows a second-level

3.1 Figure 29. Figure 29 shows the gross expansion of first-level function 5.2, "strike re-
functions required to totally satisfy the mission port verification," and includes the identifica-
of the system and the relationships between tionofdata input/output and data filessupport-
these functions. ing each function.

Atachment 2 152
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APSCM 37S-S 10 Monk 19W6 )
4.0 AERONAUTICAL SYSTEM FUNCTIONAL S FACILITY FUNCTIONAL FLOW ILOCK DIA-
ROW BLOCK DIAGRAMS: GRAMS:
4.1 Now* 32. Figpr 82 shows an ezample S.1 Rgum 34. Figure 34 shows an *• ample
of a top-level functional diagram for an F2XX of a secondd.levl functional diagram for fa.il-
aeronautical system. The diagram contains the ties, which expands the flint-level function 8.1,
gro= functions which must be acoipilhd to "Maintain fized and protective envunment"
m3s5 symitm obStiveU. S.2 R•lgw 3S. Figure 85 shows a third-leel
4.2 gm. 33. Figure 83 shows the At-level functional diagram epending the second-level
expnsion of top-level function 1.0, "Tatical function 8.1.1, "Generte and distribute power."
operations."
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OISTRIOuT E

S.. 1.2

CONDITIONN

--__ RRT.:A4

I N Al T Al NALLOCAEN AN

I PISEDSANO j
I PROTETIVEPRUOILCT

PRO~aCT~ig 01ACT 0UATE
9W4ROMENTS1. SEVEICES

NUCLEAR_ LOUR

FACILITY
ACCIBSS

PROVIDE
P Z R SO N N a 6
AND COUIPUENT
Sgft~nCE ACC986
AT V6NICL.9

WE Koun. caMMlilil

141CON LEYS. PUNCTIONAL
'sTI4 PSOS OIAORAWMUAWI PIXIED AND

Pro________pasas ROZIIENCVIRIONMENHT

-I' iro f FR uNCTION S.1-

Mr. W. 8A= 51 NONE a IM IOFPI

now@ 34. sogeod-tev PFeIGon.I Slegtimm 6m FeodUN. to kopso . M 5yST2111

159 AN~dwn'sm 2



AFSCM 375-5 10 March 1966"

Q 0

Iiij I
d6I d8

411

wasI

.d.£

-~ II

a 0

Attachment 2 160



10 March 1966 AFSCM 375-S

6.0 REQUIREMENTS ALLOCATION SHEET: been translated into design requirements on the

6.1 Figures 36 and 37. Figure 36 is an ex- RAS.

ample of a requirements allocation sheet (RAS) 6.2 Figure 38. Figure 38 is another example
which would be completed at the point of block of a requirements allocation sheet (RAS) show-
22 of exhibit I. Figure 37 shows the functional ing more detailed information in the facilities,
diagram containing the functions which have personnel, and training areas.

161 Afttchment 2
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7.0 TRADE STUDY REPORT. Figure 39 is an quantities of loaded propellants. The actual
exampie of a Trade Study Report on determin. Trade Study Report would consist of more data
ing a design approach for measuring accurate than are practical to show in figure 39.
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10 March 1966 AFSCM 375-5

TITLE r-ADC S1TUDY
~~~~Comprison of Mftnods f or RPR O

4eaS.tLnj Wantities of Loaeed IPOT NO.dustries o,,e.a.,.e-6

LLS - l~s trade study report presents at, eval.-.ýat":n :' -*'tt
.e....-.'. -e :.;ar.tites. :f -:aded prspe.-azt.s .La r.ecoer.os a -- e:•=
:es.cn appr,)&_ . :r trie "CC Space Launco Ve-icle.

. -:--.-..a. Te: -. ese.•n Reaulrete-ts.

-. e -As :f loaded pr-,pelý.acts ~s r~it'cal ;.n achieving specif.,ed BOB
:rcital ~srinrequ~lrezflits. Acc~rding]4y, tne propeLlazt .a.jsystem must
te -apaole :f l.ndicatlng the quantity of t.e propel.lant loaded i:. eacn taak to
in~ a::u4racY : 0.35t by weight cf przo ... Lnt requjired. (Reference *.*;..e 11,
Document Q-5230, dated 2 Aug 64, containing RASs specifying tne re;uireents
fzr -ne ..nc,::n "'Loemd Prope~lanxs": and trade study AX2340 Venac-e ?e:.--zance
..aa.ys-s, -late! 25 Jily 64.)

-.".he f-i. blend c¢nsiists of: 51.30.EI byd.razine (.V..L, . -. .. A),
. J-4.- (M1L'-?-25fO.3); and •.-14 maximum sf water ar. :-.e s:,lible

~w::s :'he nominal density sf tile fuel blend at -4 s :.~s cu ft.
A zasic deviation In density of the blend of ' 0.5% is rz'itted. .he coeffi-
cient of tntrn.a expansion at 650F is .0005753 In/in (Reference NIL-P-
27402 (USAF), -. Apr!.-' 1960, page 6, pars 3.5.)

:. .pelant temperaturet shall range beiveen 25:T to •c•.. A.cilent
"te-perst-ares vill range oeveea 25"F DB and 95'? DS. (Reference Pr:pellant
.i:'zation Study, 23 Auuat 1964, page 137, Pam 36.)

i. Ccnstr-ction materiLls utilized in the measurwment syste- th'at wil1
t- exposed lirectly t.: t*.e propelloant shall not be adversely affected ty sucb
ex;oýsure anz srna... be compatible wi1th the propeLlants. (Weerence 0 DWL ME
'-'.'•.OOK, -'.'. :4 arid Storage of Liquid Prop.LlAnts," 1. Jane 19cl, ;age 69,
=art -. 6.)

% . :te teasu"emen..- syste- s.'.All Ie required tc perf t. -- tne .-rz.rf :,f
:.3.-id vressures from t to 150 psig.

f. T•e zeasurennt system sAsLal be capable of indicating the quantity
ý. unused propeLlant recoved from each tank After a SC" or Flig•t Readiness
Firing to an accuracy of : 0.3" by Vwigt of propellant ressoed. If usae*-
sary, propellant trapped on board, wh•i cannot be refloved by normal P178
mean# after firing tests, shell be Accounted for by other means cf measure-
=enz or calcu.lation.

Design Approaches* and Significant Design ~arterlstlcs.
a. Four deign approaces were selected for study:

(1) Digit Wegt Systm

(2) Calibrated Storage Vessels

(3) Booster Tank High level Point Sensors

(4) Positive Displacement Flovmeter

APPftOVAL .," SiltonJen PA NO. Iof 0

PIgvm 39. Compi4sen of Meiheds few Meesring Quentites ef Leoded Propellent
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AFSCM 375-5 10 March 1966 )
TImgC TRAQ6 STUDY

~~zoo isoiU or 14Stnod f or 173-C E M4e surg 4 Quntties or L4aded OWPOR? No._________

\jdustr'ies _________15___SEP_ O6L

t. ?ýsit.-.e DispIlace~ent Floimeter.

The* f:174'U is a partial. list of typical cnr acteris--:S reiated to
"f Positive Displacement F-lovtetr.

f4 -7.,eter ::&n be caL~itrated t: s --:5%I
"a test .±Iqaid.

(2) 7e "A" type floiwmeter has been soaked in -xIIII:er 3zj: ~d
vapor fzr ;eorizd of sixA -eegs to demonstrate ca ,

and cl.eaanin, tne meter --%s run lIa water tests d'ýriag -4:.i::n
satisfactorily. (Ref Test Report 19325.)

(3) fe lowmeter measurement metnod and assoclated e:."=-ent L-re
shiowm scn.enati:al.ly in Ill.;stration 1 for the fu.el operation :r~j; .ne scrnemati:
fo.r :xI~IIer is nearly identical.

(*.) ~-.e operation of the flowmeter measuremeent netood and associated
equipment is lad icated in the scbemtic 84Vaam snovn on IZ.Iustrati=n 2.

(-,) .,(Za tne actu.al trade study report, a44itl'inal speo:.fic
;erfcrzEnce zapabillities, operability characteristics, mairntsiaerlc i.y :!.arac-
teristics, etc., would be idetatified Land listed.)

:.Cal-ibrated Storage Vessel

1. :I~ital ";,ig:-t System *

e. B-zoster 'rank Hign Level Point sensor

Ihe sigaiT'12ant cna~racteristics of the other three des~gz a;proac-nes w~ould
te stated in separate paragraphs.

APPROVAL._____________ PA" No. Z of' 6

Plgwi. 39 ECen0iflued. CoWevsea of Moths* for M#66vring Oventitie, Ol Leeded hP01pentea
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TIT1.E VWAOC STUDY
Comparlson of mevhods for

ZAC E M* .ori q~Amtities cf Loaded IMPORT NO. 17

dustries *Propllt 15T i S-P 6*.

ILLUSTRATION 1 SCHEMATIC OIAG*JS - FLOWAITIR MlASUISMKNT METHOD
IPUEL LOADING ONLY SNOUN)

0 IA

A~PPROVAL F___________ AG NO 3 or 6

plgvu. 39 lCaWtlevd). Co.mou.. of M.vilme for Mmomwing OveMot flee Loodedl hoPeimea
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<4 6 It :malo of 4*tnods for17

\4 dustries ro""'"______1__SE

ILLUSTRATION 2 SCHEMATIC DIAGRAM. P LOWNAIlTE OPERATION

I

g wag

5 I-

APP*OVAL PAGS 00. ;s of

Pg,39 IC~eft""Vd). Cox**""" of mhelbe fec MoesevIrq Own""" of Leaded P?,peIloai
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CaEPenUCc CC batbode forj. N auriN~ Qmftitiec of loadd 080. 173_________

ustrifOs 15lE______616 _

it. Corarisca matrix of DOSlM upramemes.

*b d~iWital wt system im- raitatmd asoo oas it was verified that the extent
of acewieC7 attainable -- e ! 9.15%. ___ ________________

FAIACt oval Waa Sigh Booster Tank Cilibrated Flowmeter
Technical Deuign lavel Point Sensors Storoge Vessel

1. Accurlacy of 0.289% -3C8% -0.205%

: 0.35% by
'migbt.

2. Titan Propmf used ina .2. Titan n fldae im favor Used for Mien I JIM
Ex~perience R&D missile launches, or point fewser lot missile fuel load-

In .os6junatiom with methd for Titan n lags 0peratioeil Titan
0.brat~d verierzo L progrm. I eye%=e wes for fuel

vessel. lrIa al.so.

3. S3milair Pro- Unlmou for this Name for this .1,1.- Thor R&D and tactical
Pm Mperi- application. catica. prograis (wo specific
toca 4&t& avail.able).

U - App~leiabglity Vith flownuetr replac- with vernier vessel, Capable of meeting s1ll
to Oemin Ing vernier vesaels cannot mee tim r*- functional requirmentse
Iawcb Vehicle for topping oIca", will quireneuts. If for I cadlnI and unload-
(OLY) ?I m meet tun. reqrmcants. floaaterc an used, Ing. ?oqualzes shortest

Camot perform mlaolding transfeor ceatrol PrTS operation time
mseaduwmeuts vt~m re- bcqIos~ mr omplex for loading and unload-
qAlred, except with and errors or am~ lag.-
vernier vessel or flow- dm*tbUla asgtide.
aetere. * anot perform vi-

ladting Measurments
-bsreqzuied except

wth venier V do61

5. ReIJablity Adqaqvte neltbility, Adqate reliabilityp ftesida reliabilitY,
W mu0O0 bre est 100 bum oct 100 bs acot 2000 bre

6. cattijabltty titan = ampaeul" fttoa UZ eIco , *t"er fvintloo after
with Propel- ""Giate* Wo pFvb2. iftloatee so pr*- 6-Week socokia In
lasto (8ee 2110. 0disar at N-P. so"
itais 0 at Nomtoi Aroeinl report
par 3.3) 00 prosii with fueol.

TeOta At VY21e Uabe Will
be used to confirm.
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Cinpftison of Methods for 173
""uurtng Quantities of Loed RPORT .

\Industries Pro 't @ATC 15 SEPt6

4. Cmparison Matrix of Design Approaches. (Cot 'd)

-?jnctional and H1ig 3ooster Tank Calibrated Fl.cvceter
Technical Desin6 Level Point Sensors Storage Vessel
Requirements

7. Procurability Sensors and vernier Procurement :.f .:SI "- Flimeters available
-or GL1 re- vessel =an cest bulkheads end -:err-ier I.:f.-t.e-sce...,
;uIred at AD serfedule. Special vessel. Z:eca. ! ±-± tay -esld tire.
Aug 19 build item. 120 item requires 240 day
required at day lead time. lead time. Scnedule
Cape Dec 19 vou.l be tignt.

..aintaln- Maintenance by replace- Bulheads in P.'J nsmper rerlodlc -aleerIrc
ability. ment of sensors. (See cleaning ef:rfts. ::'st and recalibratico :.
m•inini pad flow.eters for further be cleaned in ;'.ce. 7eters, zan 'e re-
time required. coment.) m--ed for -amr--ene:

spare meters required.

To ?rotect varraty,

meter disassembly
a.A reassembLy for
:-eanir4.

9. Operability.- Requires skilled Same as point seoszr Same as point sen-
Do not require operators to me" .ethod. s:r metbod. Hove.ter,
any peculiar cmputations before tnis metnod, depends
)r difficult 1oading and I.n appli- least :n operator
skills. cation or correction ski.ill •r.an other

1 &act:rs. zethods due to
autczria-.1 veight
determination cap&-
bliZ-ty.

10. Safety (see Safe Hazardous because Safe
item d of operators are required
par 3.3.) in the fuel and oxi-

dizer forms during
loading operations.

1. Cost 1.7 million (includes 1.5 aillion 1.062 million
floumters required See Tablo I

fo.. topping loads and
vernter vessels)

12. Producibil. Y, W/A N/A N/A

13. Vulnerability N/A N/A I/A

14,. ,roath Poten- N/A N/A N/A
tial

15. Etc. Etc. Etc. Etc.

APPROVAL _____________ PAWU wo. 6

Fium 39 (Ceog4iewd). Ceow4wdeoo of Metheds ff Mokees4ng Oveaa~les of Losded Prepelent
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• Cd ~ ITL'El[ "motR STUDY

Co'mpa~rison of Meth~ods for13C E uriag ,mtlties of" l.oaded OtWOr N.. " _

ustries

5. Recmended Design Approach.

The positive displacement flowueter is recmended for the following reasons:

a. A fiowmeter accuracy of 0.24 is attainable and meets the requirements
of the overaLl measurement system. (Best accuracy of those examined.)

b. Mairtenauce including calibration cf tte flovmeter$ is readily accom-
plished on a remove and replace basis to z..~. ze ped time.

c. It meets a&1 functional requirements including time constraints, in
terms of establishing the load In individual LV tanki in the shortest PM
operation time (dual loading technique).

d. Measurements of propellants removed from individual taWs after 5CF
and FRF can be readily accomplished without additional equipent.

e. The method depends least of those examined on the sL2ll of the operator.

f. The cmponents associated vith the system are "off-the-shel" and reaIly
available.

g. It is easily adpated to supporting the point sensor method if experience
indicates the need for an alternative.

b. Illustration 3 is a mechanization diapram showing the positive
displacement flowmeter within the fuel distribution unit.

A~PmIVAL. '_'PA"a 00. 7 of 8

fmm 39 ICsk0msd. COPWms ef Membds fw Memank%@ @mWGeofs teedsed ftepellwu

173 Alachment 2
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?RA06 I"hOY

CEN*aur1.ng Qmantitles of L~oaded WA wORTN. 17

4ndustales 1 SEP 64.

ILLUSITRAIION uI CMAMIZAT'O0 DIAGRAM Of MEg PROPILLA14T
TRA141FIR & UIMIRIZATION -2

dZa

aa

-9 1- 3w 0- W

aa

ii 00

2F1 I
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8.0 SCHEMATIC BLOCK DIAGRAMS: an entity to interface with amn existing launch

$3 Figure 40. Figure 40 is an example of a vehicle, spacecraft, and facility. The figures

schematic diagram portraying the f of portray three levels of detail of schematic
volvedin diarommunictayinthtions sub m diagrams.
volved in a communications subsryste. 6.3 Figures 44 and 45. Figures 44 and 45 are

6.2 Figures 41, 42, and 43. Figures 41, 42, examples of schematic diagrams for a propel-
and 43 show an example of a family of related Ilnt transfer and pressurization subsystem.
schematic diagrams pertaiing to a standard- These diagrams relate to the trade study exam-
ized launch-control system 9XX developed as pie provided in paragraph 7.0.

175 Attachment 2
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10 Met&k 19i, AFSCM 375-5 )
9.0 TIM@ UNI SHEET. Figurs 46 provides in
example of a time line for the time critical
function, "Launch countdown."
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10 March 1966 AFSCM 375-5 )
10.0 DISIGN SHEET. Figure 47 is an example panel CEI,
of a design sheet for a communications control

189 Affachment 2
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3. Requirements
Perforuance, design, and constructiona requirements specified t-erein are t-pplicatle to
the Comunications Control Panel (CC?). ::.c ::- is a part of the Gr--und 1.lectronic
Subsystem (GES).

3. . Performance
3.12.1 ?'uctional -haracteristics

7he CC? snaill provide tlie capability for selecting among designated :nuications
paths both receipt and in~itiation of voice coziunications, snd ona!-! alsc provide
the capability for signaling, monitoring, and i~spla-ying statu~s sf -.e variouas
z.amunacat'lon~s links and channels.
3.1.1.1 Primary Performance Characteristics

FUNC'TION a) A selection capability shall1 permit connection of the handset or headset tc
2.6.11l the following voice ccmunIcation paths:

(1) LAUnCh facilities (LF)
(12) Dial lines 1 Lad 2 (TELCW4 1 & 2)
(3) Hfardened Voice Channel (HVC)
(4i) Emergency War Order I (EWO 1)
(5) Emergency War Order 11 (EWO II)
(E) Security Control Center (Scc)
~7) Instrument Control Center (ICC)

5)High Frequency Radio Link (F)
(9) Ultra High Frequency Radio Link (UUF)
lOJ0 Very R~io Frequency Radio Link BF

11 Inter-Phone Cienuamitonti s (Pc)
FUNCTIO b) An audio monitoring capabil.ity shall be incorporated for the TELoCaK, HF, LTUF,

2.39.3 azA VHF links.
FUNCION c) Signaling capability shall be provided for selectively alerting other
2.39.i4  facilities to Incoming comunications.
.UNCTION d) Visual indication of ind~ividual voice path traffic status shall be
2.39.6 provided.
FUNCTION e) A comon audible alamu shall be provided to alert the CCP operator to incomng~
2.39.7 comunication& from any of the camunications l4inks identified in 3.1.1.1 a.,

excepting for the 12--DC (3.1.1.1 &.21).
~FUCION f) Provision sball be mase to permit connecting a single telpbone dial to
2. u".l10 either of the two dial Limes (2214M 1 h 2).
FUNCTION 4) Individual visual Indicat ore sabll be provided to indicate receipt of a9
2.145.2 Primary Alert Systemi (PAS) message from either the Strategic Air Com~and

(SAC) or the n3mered Air farce* Headquarters (MYN) circuiats.
7UNCTIN h) Two separate &AA distinct audible alais too*# sabll be provided to indicat*
2.145.3 status of the V~ssage Processingt Control Sstem (WICS).
FUNCTION i) A pro-amptive audio monitoring capability shell be provided for the 279L
2.145.4~ messages over all other azdible sipia. at the OCP.

.1) The CC shall meet the appUioble rmqdrmwats of the Oabl* Subsystem
Tranuaission criteria docummnt IO0Ul--Oand of Weapon Effects Criteria
document 34 75269.

3.1.1.2 Seconary Pirformamoe Characteristics
FUINCTION a) The CCP shall be equipped vith controls for intiating the function Of
2.6.11 switching the handset or bseaft from one talking path to another.

REVISION __________APPROVAL T. BMACK OATK inn 19flX6S _PAGE N..-rl

P119ft 4?. eegn Sheet tot ComaanmIenteA C~ewnI Panel.
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10 March 1966 AFSCM 375-5 )
03SON SN4ET NOMENCLATURE CEI NO. OR CRITICAL COMPONENT

CODE IDENTIFICATION
co6D.WQCA.•as COWI PAM (CCP) • 5678A

DETAIL SPEC NO. ._,_-_--

I1EOQUIREMENTS FOR DESIGN AND TEST

b The controls shall consist of three beaks of locking pLshbotton sLitches.
) Each beak of switches shall be equipped with a single clear button vhich

shall release any locked switch to its normal position.
4) Only one switch In each beak shall have locking capability at any one tine;

depressing a second switch in the sme bank sh•l. automaticaU..y unlock the
first switch and allow the second switch to lock.

e) Switch Bank One (S-1) shall contain ten switches. Each of these ten
switch"es sha.U control the voice path to an individua. and separate 7.

f) Switch Beank Two (SB-2) shell contain ei.g±n switches whicb c-or=ec.- 'ýe -c'c-e I
paths for 11, UHF, VHF, EW 1, EW 32, uVC, SCC, and ICC. One svitca only
shall connect to one voice path.

9) Switch Benk Three (-B-3) sball contain two switches: one switch for TELCOM 1
and .4 2; and one switch for connecting the VC with the I?.

rJNCTION h) Controls for audibly moitring T , BF, UHF, and VH shall consist of
2.39.3 four alternate action puhbotton switches, a panel mounted speaker, and a

volume control to adjust the speaker sound level. The ZLCM switch shall
connect the speaker to any desired voice path other than the HF, UEF, or V1W
channels. Ech of the radio channels shall be connected to the speaker by
depressing a corresponding switch. Only one switch shall be capable CC being
locked in at may one time.

3.1.2 Operability
3.1.2.1 Relibllity

The reliability factor for the CC? shall not be less than .9979 at a confidence
level of 95%.

3.1.2.2 Maintenance
3.1.2.2.1 Maintalnability

a) mean time to repair (MM) ay failed component of the CC? designated for
organizational maintenance shall not exceed 20 nn-minutes.

b) Mean time to repair (MM'•) any failed component of the CCP designated for
field -Intenance shall. not exceed 8 man-hours.

c) Fault Isolation necessa-y to isolate malfunctions to gross areas (e.g.,
equIpent reck, casole) shall be provided. A capability shall be pro-
vide4 to isolate malfunctions to the drawer or equivalent levels with the
CM in the Installed confipguation.

d) Fault Isolation shall be accompliuhed by maiatenanoe procedures end/or )4X.
3.1.2.2.2 Maintenace Repair Cycle

a) Scheduled rgan•izadtional miaenane shall be required after no less than
each 2000 operating hous.

b) The scheduled maintenance shall be accomplished in no more than 35 real-
time minustes.

3.1-2.2.3 Service and Access
a) Indicator lamps acd control knobs shall be replaceable from the panel front.
b The CCP sh*ll be remvable as a omplete unit frow the console.
ci Provisiona sh&al be made to -4-imize the effort required to disengage the

CCP plug-ia connectors fro the console mounted receptacles.
d) A positive plug-receptacle alimee. provision shall be incorporated in

the CCP to prohibit incurring plug-receptacle damage during COP removal
or installation.

REVISION ___ APIPROVAL OATS 4 i3 PAGE N o- r 2L

PwmVf1 47 IC2WieW4. "aso I" fee nmdeftm COfe. Peew.
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DCSIGN SMEET NOMENCLATURE CEI NO. OR CRITICAL. COMPONENT

COOD IOENTIFICATIOPN

CMUMCA1'IQS CONTROL PANEL. (cCC) 31 5678A
ODTAIL SPEC NO. -

RfEOUeREMENTS FOP ODSIGN ANO TEST

3.1.2.3 Useful Life - Not applicable.
3.1.2.I4 Eviroasental

3.1.2.4.1 Non-Operating Conditions
a) Ambient temperature: no cooling required.
b) Storage tperature range: -65OF to -150°F; duration not to exceed 15 days.
c) Bumidity range: 0 to 100$ RB.
d) Altitude: Sea level to 50,000 ft.; duration not to exceed 50 bours at

altitudes in excess of 7000 feet.
e) Vibration - (1) 3.5G RKS fronm 5 to 50 cps, double amplItude 'ti-it 0.4 inch.

.l5 1-5G MU from 50 to 300 cps.
vibration can occur in any axis.

3.1.2.4.2 Operating Conditions
a) Bumidlity Range: 4~5% to 60% EM.
b) Altitude: Sea level to 7000 ft.
c) Shock: Reference-Criteria Document OW75269. 20OG peak at equipnent attach

prints in each of the 6 directions.
d) Vibration: (1) 3r ms frcm 2 to 8 cps, double mplitude Limit less than

6 inches.
2 20 M4S fro 8 to 2000 cps.
3 vibration can occur in any axis.

3.1.2.5 Trwnsportability
a) The CCP shall be designed to withstand shipping and handling sbockts of 1000

peak acceleration.
b) The CCP shall be trvsportable by aircraft and motor vehicles.
c) The CCP sball be packaged in such a way as to preclude the possibility of

damage to the pnel or components.
d) Before being placed in its shipping container, the CCP shal.l be totall.y

enclosed by a suit•ble film mterial sealed to prevent entry of dust, dirt,
or other atmoephere-borne contu8amants.

e) PackaIng shall be In accordance with appropriate methods extracted fr=
MIL-P-7936.

3.1.2.6 Human Performnce
a) Design of the CCP includn controls and displays shall coply vitb b=an

engineerig iCriteria on console and panel layout specified In i4I,-SD)-803A-l.
b) Cmtrola shall be gouped by function to mi-niize operating effort and

complexity.
c) The basic colors for indicators and switcebs shall be black end white.
4) Positive lock and interlofk controls shaL.U be Incorporated throughout.

3.1.2.7 Safety
3.1.2.7.1 Personnel Safety

& CC grondin *bll be Iacccupl~sbed to confozu with drawing ninuhr 00-2 511437.
b 1 gaskets shabL be employed to shield against eoldrtic fie14 .

3.1.2.7.2, Equiwen Safety - Not applicable.
3.1.2.8 Bolee and Vibration

Components shall. not be employed in the CCP which simulate the sounds produced by
the audible oignaling devices.

RE VISION APPROVAL OATE I& JIMl 1CJ.5 PAGE NO.a1OV •d•

fgte 47 ECealowd). Design Seha eor Communketlona Cetral Poeol.
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OlSiGm SmEET NOMENCLATURE CEt NO. O0 CRITICAL COMPONENT
CODE IDENTIFICATION

CONhICA=03I C0WM0L. PAME (C4C?) 21,567
OCTAIL SPEC NO...

R(OQUINEMENTS FOR DESIGN AND TEST

3.2 CEI Definition
3.2.1 Intertar!* Requirements

The CCP sbai. interface vith the folloving:
a) Cmunications Control Console

Ref: CEI N.mber 141506A
b) L-tra Site Cabling

Ref: CE! umubers 140067A, 14o068A, 1i0069A
c) Voice Terminal Equipment

?ef: CE! Number 146&52A
d) SAC Cable Trnns-zission Equipiment (C1TE) a&W .::r Pa:.-

Ref: CEI lNuber 110112A
e) Es"set

Ref: CEI Number X0372A
f) Headset

Ref: CE! Number 11.0352A
3.2.1.2. Schematic Arrangement

a) Phytical CCP layout
Ref: Drawing umber 00-251437

b) Voice SWitch &W Control Interface Diagram
Rer: Draving number 00-25-251583

3.2.1.2 Detailed interface Definition
a) Pover, Electriceal

See: Table I, "?over F•rnished," Appeadix 10-3(a).
b) Sigal Interfaces

See: Table II, "Signal Lxterfaces," Appendix 10-3(b).
3.2.2 Z=p-ne.-. Idanti•ficati:r.

-. 2.2.. cover nent-Fur.±shed Property List - N l::a -e.
3.2.2.2 Engineering Critical Canponents List - :lot asp;.":nie.
;.2.2.3 Lglstics Critical Components Lis% :-3ct appi.-:acle.

3.3 2esin and :3nstruaction
3.3.1 General Design ?e~ures

a) The dimensions of the CC? aem shown on drawing mambers 01-253027, "Pawl,
Comicatiocas Control." The CC? shall be completely removable from the console
by loosening holding scre* (a the face of the panel and then jacking the panel
out of the coasole.

b) Connectinl4 circuits from the panel to the console shall be made ty plug-in type
comectors a80mted on the rear of the panel. Handles sh.ll be provided for
liftifn the Panal out of the console.

iMCT7i0 c ) Three banks of switchs sba&U be grouped according to function and further
2.6.11 LLeigrated on the anel to mixniize effort and cplelity during system

operation. A.11 witches shal be notably mounted on tbe front of the panel.
Each bank of svitcbes s&hll contain a single clear button. Only one svitch
shall be capable of being locked in at any oae time.

FnMCTIGN d) A tolephowe dial, telephone haneet, PK speaker, and volme controls for the
2.39.3 speaker and hadaet/hee"set to adjust sound levels shall be mounted on the front

of the pawel.
3.3.2 Selection of Specifications and Standards

a) KIi-STD-143 shall be the basis for determining usage of specification& and
standards.

I[VSION B -- ."APPROVAL 0ATI I" Jun 1965 PAGE No...o,_...
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E(SIG.N S•N•ET NOMENCLATURE CEI NO OP CRITICAL COMPONENT
CODE IOENTI'ICAT1O,

C0QWNICATICKS CONTR•OL PANEL (eCP) 34567eA
DETAIL SPEC NO.

*EQUIRE.AENTS FOR DESIGN AND TEST

.) A2 st�sadards ;r specificatl'ons, :ther than ".rose esCabllsr.ed and approved for
use ty tne Air ForcI must be approved ty the procc-.ng agency ;rizr to
incorporati.:r.

m. - aterials, .rF.s, a.nd r-ocesses
tr'ict.-s.. -est-:. L t.e :C? s-al-l incorpcra-e zater-.a'-s, f±~r':at'-:n, asse-bly,

and test reqilrements in compl-iar.ce with paragmph o.f...? . y.te £'steo Specifica-
".tion. Ma'terlals snall te selected according to ASLSA .ist !':. zply viwith
requirements of Ml.-E-415c.

1.3.4 Standard and Cciercial Parts.
Pw$.s shaLl te seletted accordlrg to the followlr4 prlorl.t~es:

s) PI: Reliabi1ity Improvement Plan (RIP) approved parts.
b) P2: RIP parts in the r.pproval cycle.
c) P3: mf-.-S' Parts.

".3.M M,.oisture and ?,rngwu Resistance
1.1.5.1 P.Lgus Resistance

"'he CC? shall utili:e non-nutrient materials thro~ughout.
3.3.5.2 Moist-Are Resistance

a) The CC? shall be protected by a pacigine technique to ;revent condensation
during snipment and storage.

-) The CC? shal-l be installed in a protected, cllmati:ez env:-:nde.. during
operation.

6 Corrosion c" Metal Parts
Use of dissimilar" metals in direct contact shall be avoided unless such metals are
electrolytically cmnpatible. Finish shall conform vith requ.lre-enmts :f .•.-STD-8C8.

3.3.7 Interc.azgeabilIty and Replaceability
The CCP shall be directly interckAngeable mechanically a.. electri:ally with uy
other CCP.

3.3.3 Worf•anmhlp
The CCP shall meet finish requirements of paragrapb 3-Z.1-6 -f tte System SpWcfi.-
cation, and saall ortherVise be constructed and fini•hed La ac:or-a"ce i.t-• bect
ccIercial practice.

3.3.9 Electr-agnetic Interference
a) Shielding shall be employed on am i•ividua.l basis at the rck level. Shielded

cable/wIre shall be used for al sigal paths.
b) •vIeted pairs shall be employed Ahere possible for all cirmuits to vionmize

Vire to vile surge voltage effects.
c) Lime sba•1l be equipped vitb Isolation trasformers to eliminate induced

longitli4na~l surges.
d) Voltage liniters shall be Installed across vI,•idngs on the equipment side of

tromforinme•.
3.3.10 Identification and Markings

Identification eW mar" tsh.1. comply with ""•-W•-130. Ideatification plates
shall. coform to HU42123. CQply vwth requirenents of KEL-T-704 wten paint aark.ing.

3.3.11 Storage
Reference paragraph 3.1.2.4.1.

REVISION R - - APPROVAL DATE , JU. 1965 PAGE . OFI-
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OESIGN SHEET NOMENCLATURE CEI NO OR CRITICAL COMPONENT
CODE IDENTIFICATION

Ca144XCATIONS CONTOL PANEL (cc?) 1-5`h;,
DETAIL SPEC NO.

REQUIREMENTS FOR DESIGN ANO TEST

A2PENDDX !:-3 (1)

TAOLE I
POWU FMURNISM.

S iMJ?. CE VOLAGE CE :'A qL, ICY F- "-
*.247 -24V DC N.A. : A.,

TABLE 11
SIGUAL 1I7 FAC.S

SIMLAL :B VOL -,._3" -. " :O. OF
sz2LA_ :w*SS OLzWE~g Lzan! .. :S N 0. LnfES

'.-0067A
Visual Monitor FacilIty-I 3-5 cpS N.A. 0 to -24VDC -ZZ366A I

To Visual "or.it:r F1:1.1-ty-1O 3-5 cpS 1
Select Line Facility-I -
To Select Line Faecility-lO -
Ring Line A."
Select Line I.nter•hones 2
Select Lirne Zia Line--
Visual M4onitor lial Line-I 3-5 cpS
Select Line Dial Line-II - 5
Visual Monitor Dial Line-I! -
Select Line - '.C- Radio 5
Visual Monitor "T Radio 3-5 cps
Radio Key Signal - 2
Select Lime - UHF Radio - 3
Visual Monitor UF Radio 3-5 cpS 1
Select Line - VV Radio - 3
Visual Monitor VV Radio 3-5 cps 1
Select Direct LI.- 3
Viua) Monitor Direct Line 3-5 cps 1
Select EWO I 3
Visual Monitor EWO I 1
Select RVC 3
Visual Monitor FVC 3-5 cps 1
RnA Line HVC (5 separate

Ring Lines)
Select EWO II 3
Visual Monitor rdO II 3-5 cpS 1

, . )
REVISION .,APPROVAL OATZ U Jun 1965 PAGE NO.. O
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DESIGN $MEE.T NOMEINCLATURE• CE•I NO. OP• CRITICAL COmPlONm[mT

CODE[ IDE•NTIFeICATION

CO"MCAICIN CWM'OL PANEL (CC:P) 345678A
DETAIL SPEC NO..,

RIQUIREMENTS FoR OrESIGN AND TEST

APFEDID 10-3 (b) (Cont.)

TABLE 11
SIGNAL ITWAC_3

SIGIkLA DB VOLT i'WYCE NO. OF
SzIGNA ?WGM.S FRQ C LEVEL LEVEL CZrI NO. UE

Rig 14M r•O I (3 separte
Ring l1nes) N.A. 0 to -24VDC L_ . 5

LAmp Test I 6
Select H" Monitor. 2
Select VHF Monitor I 2
Select UV? Monitor - 2
Select Tel Monitor " ' I 2
Hamd.set/liedaset Output Audio -15DBM 2
Handset/B/adeet Input Aadio -10DBM 2
Monitor and Alarn Audio 2

REVISION B APPROVAL -DATE --- 4. .. .5PAGE ..
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10 Match 1966 AFSCM 375-5 )
DESIGN SHEET hONENCLATUCE :E1 NO :Z ::'-cAL COMAPONENT

0=4MQCA'"IOUS COnTROL PANEL (CCp) - - :.,'

OETrAiL 1PEC : ________

OEOUIRCUIENYS 0rCR DESIGN ANO TEST

4Uaality Assurance Provis-.zn~s
a)Perforzaace, -,@sign, and Z'o--str~ction reqýLi~zeaets spejji jr. :tc.Ieo n I. %.re

ormal2.:j verified by th.e ;rovisionx cf t, is sectizn. S :tUAr _
establish acceptance of lesign sad development englooering.

b) EAcb requirt-ent, appearil= '-- 5ectl-on 3. is s~ssociate:-a
(-) er fl:atiie ý:et:.cC(S)
(-).eat ca-tegor-y(s)
()suop~rrs~.s of S-ctioa L6. *dnere t~ie ifi~a~;. -o Z:t1:n 3. require-

:ent h"a teen ecco-odated-
:)A re:erence index ;ro'riles for sczoun~AtC_..:y -.f esIZ. ; ~.;_.:eent and

corresponding Section 14. verification provisisn. The linex f:._!zvs ;axragrapn .4.2.
-. 1 ateqory I -.est

4.11.1 ZLineerlag Test and L.M1ation -:Not app-l1catle.
-&.1.2 ?Prelicina~ry -,ualication Tests - N~ot app~icable.

.. al t.lfoto ests sr-all ýe :snd-icted tco satllsf :- .are~ents 0z n
proc-Arnag agency to verify t.:.at all requirements of Sectior. --. ýLre iatisfiled.
Successfu~l accomplIutment of the verification shall coDs.t.~Lte &cooe;tanace of design
and development engineering. 7equirements of Section 3. *ii~les.. 1 In reliability )
are covered separatelY la pararapa 14.1.14.

Verifiat.i:U stre organized ir s-utpa~raqrsphs according t: -:%e -ef :oplib
=eat. -:he zetrnods are (1, 'naspection, (2) review :of &alr.!6 :,at&, ()demonstra-
tion, and (Ii) test.

'' flpectisa
:te f ~igrequ.iremerts o;f Lection 3. s:-AU. te verl.:ied :jse'~ f tne

.:at the time and place of ;-.alification testirg.
~.l.' ~ aF- ?erflorc~ance
>..2.71. ?ersonnel Safety
- interface requirements

- Scilematic Arrs.8gement
... 2.1.2 Detailed in-terface Definition
3.3.1 General Design Features
3.3.2 Selection of Specifications and Standardis
3.3.3 Materts.ls, Part&, and Processes
3.3.14 Standast and Ca~rcial Parts
3.3.5 Moisture and Fungus Resistance
3.3.6 Corro*iou of Metal Parts
3.3.8 Warknanship
3.3.9 Electromagnetic interference
3.3.10 Ideatlfication and M4arklng

14.1.3.2 ftview of Analytical Data
The listed requirements of Section 3. SbaLL. be verified by Review of Analytical
Data.

3.1.2.1 Reliabil4ty; See 14.1.14.
4-.1.3.3 'emonstrations

.he follavling requirements of Section 3. shJ" be ver'ified by dezzonstration
a) (3.1.1) Functional Characteristics

Verification of functional car~acteristics shall be acconpllsbed by

REVISION B______ -__ APPROVAL -DT 4J ý PG OaOr1

PNgwoo 47 (CondlnvedI. Detdn Sh~t (ot CemmovnieelIons Cenfrel Peno.I
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AFSCM 375-5 10 March 1966

OESIGN SmEET NOMENCLATURE :E, Z NC C iriC COMPO04EP-
T

C-OE IDENT"IICAION
CM4~TWICATIONS CMTMROL PANEL (CV.P) y5E7A

:EAIL SP.E NO

CEQUIPEMENTS FOR OESIGN ANt- IEST

;e.ornst.atiinS conducte4 .nder subpax'&rapns - S-5 .
t) (_..., '?riLt.ar erfOr-ax.ce CL.Aacteristi:s

,e.-ort.sr1:e, ty rando selection amorg :.-.e "'ari.;s ::r.-.uni:a-lons pat.t.s, the
ate!:-. 0" the CCP to -:onnect with any of su:r. a.=:.:r.te l S1-.atnei

-- •_- i :atns. 7he demons-.ra±i~r. s:.%" :.:ue, :. :.:r!.te sinu.2-
-::..;.qAes, ":er-.i:sati-:n 3:" %.e C: ;::e?--:$ .e 4.- " -

- ) ( •... 1.2 Secndazr- Pee.r--ance Ch~racteri.st.Cs.
:e-orsntrate :'ermtior. of s9vit:ning controls -,d ::.--.--::-re2.eas• :visions
f:r :-.ese :3nzrzls. Tte leonszrStriton sr.aA -t .t"o
t.ne voice patns for all- switch ba&sa.(- (•i;21) .'1aintairAbility
-e:onstrate, =y selection among componerts t esiriate- -:r orcu.1:ati.-rJl .ain-
tern.e, snc. employine apprcnriate procedures, tn.t ":!%e :-=.e re:.
"-!...s. .--.e .. es selected sh.all be deter•ine. .- an:-. s ecti::n. The
:enons:.-atizf shall •ncl-de onr.e (1) razd=i. selez;eý .&.-t-:.nternzCe te=

e) (3.1.2.2.2) MWIntenance Repair Cycle
3ne demcnstration snall be conducted of the schedule! orzanizati:nal Zaintenance
e.ploytrg a;propriate procedures. Use of panel .e=oval t:cl srall2 "-e demon-
stratez. The ti.-e factzr fTor the scrneduled rtAinter~An:e !na2. '- a-''usted to
-mper.sate for tecrx-IciLn far.iliarity, and approve- z. n.e .7.15-'fcation teez.

f) (3..2.2.--) Service and Access
The de.onntration required by e. shall include ver .caoif of 5et/ice and
access requirements.

L7) (3.11.2.1) Trnsportabl~ity
A demonstration shall be conducted to prepare tv': ::? z.its fzr =oveoent, Lod
shall include zovement -f these units from tne ;..a:e ;a, ; aceAE.ngo %c
the environmental test b:cation. The demonstratinn -2nal v:erify !.ncluslon of
all re.uIred packing: paciaging provisions f"r the :?s.

h) ( .;.2.: :1o1.se and Vibratizn
eOnonszrate that no components simulate sourds prod/cea :-y trie audltle signal-

Ling devices in conjunction with the primar. perf rm.n:e coaracterlstics demon-
stration required in 4.1.3.3.

i) (3.3.7) Interchangeability and Repl2aacnbilty
Lnterchangeability of the CCP shal be demonstrated by randm selection of a
CCP and subsequent installation in the console required for demonastrations of
d, e, f, and S. The requirement that a CCP Is Interchangeable in tenms Of any
console implies that one console shall be compatible with any CCP.

4.1.3.4 Tests
The folloving requirements of Section 3. shall be satisfied by test aed reviev of
teal data.

3.1.2.4.1 Non-Operatiag Conditions, Eviromental
3.1.2.4,.2 Operating Conditions, Yviroental

Envirommental tests shall be conducted to verify thea the CCP performs properly
during or fzlloving being subjected to ,arious environments. Two units shall be
utilized for all environmental tests. lefore testing betims, these units shall be
arbitrarily assigned control numbers CCP-l and CCP-2.

REVIStON __________APPROVAL. DATE 14 Jun 1-965 PAGEHO_ p1
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10 March 1966 AFSCM 375-S )
ZESiGN SmEET NOMENCLATUAE CE' 0C :P :QIm'CAL C.MPONET

COOE ,1ENT19Z.ATIO
CaA4MIJICATIONS CONTROL PANEL (ccp) ___ 4_______t______

I CETA., ýiPF. %C ._ _ ,

REoutIEMENTS FOR DESIGN AND TEST

:--?-- s.all -e store-, _.n .;t Snl;-In container, 'or a ;er-.O not !%ore t.AA
-5 i,-s It a temperat-.e of .•5OF and a pressure :;f -Z.3 I..:.es -er:ur-, at a
relAtive t•.idity a.proxi.mate!y il09. At the end of -. is :eriod, .he packaged

e.a-.1tel f:r .d.=,a-ors f ±a.ue, anrd then sr..i ;e s:-.e:e:eo -.3 z-e opermatn
--:;le. The equieent s.All t•.en be sujoected to s.Oocf. -est'.

S) ShocK Testirn
CZF-1 .. al". "it-hsta.r applied shocks, -':th the eq-¢i;-e, *.-. s-.-., , . "
n~ot cmuse equ~pment isr~e and, or zAlfunction. A'-eerea.:r. :ea,,s Of 2%Gý sn.&..
:e applied and measured at tne nor-al point f :C? ittac-ent. Dne s-ocA ir
eacr. ,f -. e six direction& shall oe applied. T-his l.rIt s.•AlI -..e. te e=ploye-
;r .- r.- zperating vibratlon testing. The rela-ive n.'-iiity :ri:.- sr.oc4 tes:z-.

".iill .-. :t ce controlled.
a)..-'r.Testing

rr 5 to 50 :ps (i-.ited to 0.4 ir.cn double ampllvue), =dA also 1.50 IS fro
ýC to cps. Sweep 1.-i-rtion snalU ce liited to one sweep at -.ne-.alf octave
:er n.-.ate, both increasing ar•, le:reasing in freque.cy.. -.ap el in esc' . )

rpendicu2Ar axis. CC?.- stall then be iperaoez :-.'es.
""i-tion snall ze evalia:e- at t-.e -onclLslon of ý.-Is '.es. --n a .-eoo-

•e.dat'zr. ;repared f:r tts d-sposition. :he Material F.e':e' Boa.r! sall =a~e
"-.e final disposition decision.

d ) A-.: '.t.de Tests
... ;a cae :Onditi:n, snal. be e

-"e -.nit .a"' -e ýa.e:ý in a old :old -cer and ,.e tecperat-.re - .e e :red.;::el
at ..e -re Of 5-` "er 1.n--ute .intll ::-e temperature reac-nes -,:I- at & :ressure
:f 3.." •n:nes .f -eru:.Ar. The temperature and pressure sna ze -:aintained fzr
- ýer`d.". to excee! 5: hours. --he unit snall tnen be ret-u.ceed to smoienat
--.- peratu.re, z.ipacied and inspected for da-age. The -. rni sna-. :, ýen be subjecte4

". .rze Operating cycle before proceeding to high temperat,-ure ;t;:.oUe tests.
e) -Z?-- zsaZ be subjected to an eavironmental tempeat.ure :f 15C'-': for a per-iod

not to exceed 15 days and a relative hiumidity of 40% to compensate for nonpro-
tective packaging. At the end of this period the CCP shall be retu~rned to
ambient temperature, and at a pressure of 23.09 inches of mercur- shall be
subjected to operating vibration testing.

f) Vibration Testiig, Operating
CCP-2 shall be subjected to sinisoidal vibrations of 30 RVS from 2 to 8 cps
(limited to 6 inches double amplitude), and alio 20 R4W :rom 8 to 2000 cps.
Sweep duration shall be limited to one sweep at one-half octave per minute, both
Increasing and decresaing in frequency, applied in each mutually perpendicular
axis. CCP-2 shaLL be energized during these tests, and shall be opemted 3
cycles upon termination of the vibration sequence. CCP-2 comiltion shall be
evaluated at the ccncluion of this test and a recomendation prepared for its
disposition. The Material Review Board shall =ake the firal disposition
-ecision.

.4.1.!4 Zellbility Test and Analysis
Verification of reliability fact€rs specified in paragraph 3.1.2.1 shall be

REISON____________APPROVAL. DATE ______m_______ PAGE NO __O
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?eiieGN SWEE :OMNCATUPE ~ CEO NC OPfl :C,.cnen_ COMPONE14T
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OESIGN SHEET NOMENCLATURE CEI NO ýýP CRITICAL COMPONENT

COQe IDENTIFICATIOr4

C044CATIONS C~ONRL PAN4EL (CCP) '456t7-A
DET~AIL SPEC NO

DElOUIREMENTS FOR CESIiGF ANO TEST

A. :;ot App2.±:able 2 - Fevlev cf .~:.

- ....Zt: jesti -a1a: -e!::r~sr.atrI :eat

Z*Forma1 Qa1±r1:at'lon :-3Rellab1..±ty ':est & Anah..jsis
-. eer~.Zr.Itlica1 Ccpovazxt 1±a;

.zC-_I1 3. L rBFCA1 STA CATEGORY SE -."

-.X - r,.. .. -. l:Z

3.1 A

x2 x 3. --a;

3.12. x

3.1-2.2.1 x 1 .l

xx

3.1.2.7
3.1.2..T.1 x x .4.1-.

3.1.27.2 x
3-1.2.8 x x 4133
3.12.7

3.12.1. x 131
3..2.1. x x 4.1.3.1k

3.2.1.2 x 4-1-3.1

3.2.2 x
3.2.2.1 x
3.2.2.2 x
3.2.2.3 x

RlEVISION - APPROVAL OATE 4 Jun i965 -PAGE N."Q

Rown. 47 IContmu.*dI. O..Igno PiO. for commtaenistion Conitrol PeA.4.
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CEýIGN 'ýNEET %OMENCLATURE :E! %:Z A. 40C.N

CZDIE ZE4N:c ZA%'C*
~a~V.JT;ICTIO 0 ZTRL P A::ZL (C P E7 A

: SAtL N Z________

QECJ!RE6EN1'5 FOR :ES'GN AND TEST

Zltical Componer~et ~ -

x
x

x
3.7x 3i

I x

REVISION -_________APPROVAL -DATE 6-U 95 PAGE N.1ýl

Figuv. 4? lCentinwed). Deuign Shoo.t for Commurnictiofiu C~fo P@nl.
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11.0 FACILITY INTERFACE SHEET. Figure 4• electro-themleelre -tr. .mzmwuth alig-mment.
i:sn example of i t:.ill it" inerf:tee zhieet for an

)
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12.0 END ITEM MAINTENANCE SHEET. Fhoare nrid indenture or radio *et .\,.[GRC 132. A

4.1 is an example of am end item maintenance portion of the ,orrespondinir RAS for the test
-heet for a telephone ,epeater which is the sec- maintenance ftinctiou .- shown in figure 50.
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13.0 MAINTIENANCE LOADING ANALYSIS: e4t-qupinew1 kki~edI ()if nt.w tr'iIot utdlizaTioi.
13.1 Figure 51. Figure .'51 is an example of a For the purpose of the examiple. ir wis .Lssurned
jimilirenmwie htIitmi.r -licer i~lii~rratina fli rp thaut 51) n its were deployeid , rhliiti C-I) and
corjiign oi inaintenaiice inftormatio agis there was oiily o ne e~achif the di.,er main' e-
ftiiiitioiis 1) v location. The NIGE utilization ULalie locations i columins &- thriough ('-ýi
:Ippem-- rI iin o-liin ( ) 1ý-inina rized on the 13.3 Figure 53. Figure i Q ;i'n example of
MOE F wdztnot/arin -h.et In 'Ieteniiuiiie roral qllmtf- :1 pIr-mTi01101telh;ti'.:itl~l1 -ileit 11lil-tIaitnetflipth re-

rp''.4iilte in -ohmmti 1,1 -*iiinnir~zed I, v .F~.-(* Thin, nifotnrmaint iý A ttiji; t vwnp 11w .,f flip infor-
;:*.iull.:i unmd jie-e~ntiedn m~ ~lnnumirY tfL'lililI inat ion :ippealrinu! inl c.i41iit1ti j' 4 life minta-
.1l flip Iter-imnll mt ifiiz:%lt Inliphel. t(flmiic low.djim-- -11"T. ( *rlliimI -X tentls mlEUttv

13.2 Figure 52. Fluirue, .7,2 is an example oif q'Xtl-lP'. :11)(1 111111 'lt fhlit eltjitwi;d rp:%mi iFlC

1 MGE itli 'mtuhu.-i'i -nevi -tvorlim- rite tii 1)f trmiti imm lii. hic 'jiimiii he ir'we i forl r in fime
~ ;i* I~-i''a in Ail. t~titvomietded quantity ot fornitmLition of tHie personnitieutlizaition data.
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14.0 CALIBRATION REQUIREMENTS SUMMARY. -j,', ii tirre •,4. Ei.erIrltr,,m nit rlte ('PJ for
Examples of excerpts from the ('RS for i pro- ;t rocket engine and a liudrrch on-ole are shown
pij)tionI -iil,,•.wten• :mid a .ru id:mire -iub_:vrrem are in fi•'ure 55.
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15.0 MOE PROVISIONING FIGURE A. Figure ure A of AFPI 7l-,t:J which refleets the modi-
",1 is im example of n .NIGE provisioning fig- 'icat ions specified in.ttachment 1.

)
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16.0 FACILITY PERSPECTIVE AND FACILITY parameters. Figure ):) illustrates further de-
SCHEMATIC DIAGRAMS. Figure 57 shows an tail development of work space within the main-

example of a facility concept perspective illus- tenance facility. Figures ,tio and 61 illustrate
trating the general layout and concept for a preliminary functional schematic diagrams
maintenance facility. Figure 58 is the site plan used in the analysis. allocation, and develop-
for the same facility concept. illustrating more ment of design requirement, for rritical RPIE
detail. slecifi, areas. amd critical dimension subsy-tenis.
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17.0 ELECTRONICS SYSTEM SCHEMATIC BLOCK mine interfaces between control position for
DIAGRAM. Figure 62 is an exzample of apply- 4XXL warning and surveillance system.
ing schematic diagram methodology to deter-

A n
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