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The transition from development into production is an important and
complex stop in the life cycle of a new missile system. It represents the
sucoessful completion of numerous engineering, testing and planning tasks;
recognition by higher authorities that the system is ready to enter
production; Initiation of the many activities needed for production start-up;
and manufacturing of the system. -The coordination and execution of these
events is alway. demanding in today's acquisition environment. How well the
Project Manager, in conjunction with MICOM functional elements and the
contractor, can bring about a smooth and efficient transition into production
greatly affects the Army's ability to deploy effective, maintainable and
affordable missile systems.

This guide reflects the transition process and identifies major
issues/actions that must be taken. It has been written for use by Project
Managers, their staffs, and other MICOM elements involved in developing and
producing new missile systems.

This guide will be updated as required to improve its content and incor-
porate changes in the acquisition process. Thus, comments on ways to lmprovw
future versions of the guide are welcomed.

Chief, Production Engineering
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1.0 ITRODUCTION

One of the most Important steps In the life cycle of a now missile system
is the transition from development into production. It encompasses completion
of engineering development; a successful outcome of the milestone review pro-
ose for production entry; initiation of the activities needed for production
start-up; and routine manufacturing of the missile system. Because of the
large number of diverse events that must be successfully orchestrated to
achieve the transition, it is a complex and difficult challenge.

Occasionally, major difficulties are encountered in the transition from
development to production. These difficulties can include design deficiencies
that require correction; higher than anticipated unit production costs; unu-
sually long leadtimes for components and materials; problems with special
tooling, manufacturing processes, and test and inspection equipment; failure
to pass production acceptance tests and a myriad of other difficulties. Such
problems adversely affect costs, delivery schedules and deployment dates.

Because of these difficulties and a desire to improve the weapon systems
acquisition process, the transition from development into production has been
receiving Increasing emphasis in recent years from all levels within the
decision aking chain. 'this emphasis is reflected in new regulatory guidance,
such as DoD Directive 5000.34, "Defense Production Nnagement,* and in the
creation and use of new management tools, such as Production Readiness
Reviews. It -s expected that the emphasis on smooth and efficient transitions
from development into production will continue to increase as competition for
now funds intensifies in the future and means are sought to reduce the time
required to develop and field new weapon systems.

N This guide has been prepareo to assist Project Nanagers for major and
non-ajor systems in planning for and executing the transition for now mislsle
systems. This chapter provides a brief Introduction to the acquisition pro-
ons and explores what is meant by a *transition" from development to produc-
tion. The types. of problems that are frequently encountered -duing the
transition and issues that must be, considered, as well as the laportance of
tailoring trisition-related activities for the system being developed, are
also discussed. Later ohajters address specific concepts and activities that
should be undertaken during development to help ensure a smooth and efficient
transition.

1.1,, Aflsitium Process

Basi policies fbr Ut acquisition of ajar lisle iystams as
established in:

I. Office of ftnemet ed 3miot Ciroular A-109. *ftJor stess
Acquisitions."

2. DoD Directive 5000.1, wtjor Systeis Aquisitifts."
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3. DoD Directive 5000.2, "Major System Acquisition Procefres.

4. AR 1000-1. "Basic Policies for Systems Acquisition."

The need for a now Aray missile system is gsnerally satisfied through one
of three alternative methods: product improvement of current standard
equipment; the purchase of existing designs from other Services or allies; or
initiation of a new missile system development program. Because the latter
alternative Is the most common mans of satisfying Army missile system needs,
this guide will focus almost exclusively on new missile system development
programs.

As illustrated in Figure 1-1, the acquisition process for a new missile
system is initiated upon DOD approval of a Mission Element Need Statement
(NES), which defines the operation task to be accomplished by the new system.
Approval of the UENS is referred to as Milestone 0. The remainder of the
acquisition process is divided into four phases:

1. Conceptual Phase. This is the first phase in the life cycle
'of a new missile system. Threat projections, technological
forecasts, and joint service and Army plans are examined to de-
termine operational capabilities, doctrine, organization and
potential missile systems that will improve Army forces. The
technical, military and economic bases for proposed systems are
established and concept formulation initiated through perti-
nent studies and evaluation of experimental hardware. Critical
issues and logistical support problems and actions are identified
for investigation and resolution in subsequent phases to minimise
future development risks. Additional tasks during the concep-
tual phase include: preparation of an intial cost and opera-
tional effectiveness analysis; preparation of a Letter of
Agreement (LOA) requirement document; and preparation of a
Decision Coordinating Paper (POP) and Integrated Program Sumaiy
(IPS) for review by the Army Systems Acquisition Review Council
(ASARC) and Defense Systems Acquisition Review Council (DSARC)
at Milestone 1 to determine if the system is ready to enter the
next phase.

2. Validation Phase. This phase consists of the following steps:
&) Verify preliminary b) Vsfinitzse system requiftme"fts itel ding
reliability, availability, and aintainability a) Accoplish me.-
cessary planning d) Analyst trade-off proposals e) esolve or mini-
iss logistics problems f) Prepare a Required Opratonatal 1pility

(ROC) requirements document g) Validate the system concept for fIll
scale development.

Prototyp s are developed and tosted in ofter 60 5Uvote *te phgpeo-
tive system Ie chnolooot ea ibility, miuta er,

* . .~~~nviroan~ntal Impact, human 9* eVouew . ope'to dtv~b
operational euitabiity, ~std -to iially dfallu- pW1livitbmti4er
sitevations. !&6 DOP and Ift afte 9_$"td du4iii hil 4afl~tibi e
for ASAZC/PBARC reviev '-it MIUatene lt ior -'ft Into 611allsel
development.
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3. Full SBale Development. During full scale development, the missile
system, including all items necessary for its support, In fully dove-

A loped and engineered, fabricated and tested, and a decision in made
whether the system Is acceptable for production and deployment. The
intended output is, as a minimum, a preproduction system that closely
approximates the-deired final product, the documentation necessary
to enter the full scale or low rate production phase, planning and
data required to field and support an integrated system, and test and
reliability growth results which demonstrate achievement of the
characteristics stated in the ROC. During this phase, emphasis is
placed on reducing technical risks and establishing confidence that
the system will function in the intended environment. At the comple-
tion of full scale development, a Milestone III review is held at
both the ASARC and DSARC level to determine if the system is ready to
enter the production and deployment phase.

4. Production and Deployment Phase. At the Milestone III review, a
decision will have been made to type classify the missile system as
"Standard" and proceed directly into full production or to type
classify the system as "Limited Procurement" and undergo a Low Rate
Initial Production (LRIP) period prior to full scale production. In
either case, the full system is produced for the first time with pro-
duction tooling. If the decision is made to enter LRIP due to tech-
nical or operational difficulties or risks, then a subsequent
ASARC/DSARC milestone review is required prior to full scale produc-
tion. Also during this phase, operational units are trained, equip-
ment is distributed, logistical support is provided and product
improvements are undertaken as appropriate.

1.2 Definition of "Transition"

N There is no universally accepted definition of what a transition from
development to production encompasses. For the purposes of this guide,
however, it is assumed that the transition includes the following key
elements:

1. Satisfactory completion of full scale development.

2. Planning and engineering needed to establish a production base,

3. Department of the Army and Department of Defense approval to
enter production.

4. Actual production start-up.

Using these key elements as a basis for defining 0he trasitons It is
easier to establish where the transitiOdn ends than to deTfni i0* mgng.
The transition euts wen the missile #Wstea has otesd pfoduq,,*n. see-
oessfally pasod First Article Tests and othe- production'.4ste.,0d.a ia.boing

- routinely mmfaoctured. In other wsod*, the tra"ition is 1 60 it
has been uaoepifully demonstrated that the system, oa indee be m aftotated

,-, 4 ~
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at the required rate and cost, while still maintaining the necessary technical
performance. The beginning of the transition, however, is more difficult to
pinpoint because some actions and decisions, such as acquisition strategy and
funding thresholds, taken early in the acquisition process will have a major
impact on the ability to successfully enter production. Thus in some respects
the transition starts as early as the conceptual phase and intensifies as the
system moves closer to production. This is illustrated in Figure 1-2, where
the shaded area depicts the transition. Although It is difficult to precisely
define where the transition begins, transition-related activities should be
viewed as those actions and decisions that have a major impact on production
entry.

A successful transition from development into production implies

I. The missile system design meets the performance requirements
specified in the Required Operational Capability and has
successfully passed development, operations.' and production
testing.

2. The system design has been adequately documented, controlled
and verified through configuration audits.

3. The systems design is stable and reflects producibility consid-
erations to facilitate manufacturing and achieve unit production
cost targets.

4. The diverse resources and knowledge needed to manufacture the
system have been adequately planned, implemented and integrated
into a properly functioning production system.

5. The necessary logistics support, such as initial spares, field
test and diagnostic equipment, training devices and simulators,
and training and maintenance literature, are available and ade-
quate to support deployment.

6. Proper control of the transition and sufficient time and funds
to implement it.

In summary, the transition bridges the full scale development phase ad
the production/deployment phase of the acquisition process. It Is a period
characterised by intense activity as numerous engineering development task*
are completed, milestone reviews are prepared for and executed, and prodiction
is initiated. The smoothness of the traswition is greatly affected by atfti-
ties and decisions made early in the acq*4sition process. Few, If "W9t1ain -

sitions from development to production take plaie as originally plamned.

mj 6



1.3 Problems in Achieving the Transition

The transition from development to production is difficult for most
weapon systems due to the inherent characteristics of the systems acquisition
process, with its limited resources, time pressures, milestone review proce-
dures and regulatory constraints. The transition for now missile systems is
particularly troublesome because they are complex items that are produced in
relatively small quantities and frequently require unique production capabili-
ties, highly skilled production workers and the use of non-standard materials
and manufacturing processes.

From a product standpoint, some of the problems that have been encoun-
tered during the transition of new missile systems into production include:

1. High production unit costs - Occasionally the number of systems to be
manufactured and delivered during a particular time period must be
reduced from initial plans because of unanticipated growth in unit
costs. There can be numerous reasons for this cost growth, such as
unusually high inflation rates, incorrect learning curve rates, curve
rates, changes in manufacturing techniques employed, design changes
due to performance irregularities, unanticipated increases in
material and component costs, lower productivity, etc.

2. Long leadtimes - On occasion, production and delivery schedules are
missed due to the unavailability of some components and materials in
the necessary timeframe. This has become an increasing problem for
the DoD in the past decade and particularly impacts new systems
entering production because they usually have to compete with on-
going demands for the same components or production capacity.
Certain items, such as forgings, precision castings, specialty
alloys, specialty fastners and some high-reliability electronic com-
ponents may have leadtimes that fluctuate from six months to two
years depending on current demand. Further, it is difficult to fore-
cast accurately what leadtimes will be experienced in the future.
Although use of the DoD Priority Rating System to expedite purchases
may help, it has not entirely eliminated the problem. Thus, produc-
tion contracts predicated on optimistic timUates of these types of
components and materials frequently encounter delays.

3. Poor quality - One of the major problems occasionally enoountered
during the first production contract is failure of now missile
systems to pass quality acceptance tests. Sometimes this is due to
poor quality assurance procedures on .the part of the contractor,
while in other instances it reflects the natural problems involved in
adequately defining and controlling production processes and training
production workers. If these problems become too severe, it can lead
to the shutdown of the entire production line and will result in
major slippage of delivery schedules.

~7



4. Lack of production capacity - Occasionally, now missile systems can-
not be manufactured in sufficient quantities due to inadequate pro-
duction capacity. This typically occurs when production capacity is
shared with other defense and commercial products; when inadequate
capacity has been provided to incorporate total production require-
mont. for the system, including spare parts for initial provisioning;
when special purpose tooling and test equipment has not been designed
to provide the necessary throughput; or when insufficient leadtime
has been allotted for acquiring the necessary equipment and facili-
ties. Usually these capacity problems only restrict the production
volume of a few components or assemblies, but the end result is to
limit the production and deployment of the entire system.

5. Design chancs - An a missile system evolves during development, its
baseline configuration continues to undergo changes in response to
design refinements and correction of design deficiencies. Such
changes, if they take place during the production contract (and some
inevitably do occur), are expensive to incorporate and cause delays
because they may entail scrapping and reordering of components and
raw materials, redesign of production processes and tooling, and
modification of systems and assemblies already produced. Therefore,
the more stable the design, the easier the transition into produc-
tion.

For a successful transition into production to take place, each of these
pitfalls, and others, must be avoided while not breaching thresholds of cost,
schedule, and performance. This can only be accomplished through a well
planned and executed development program which adequately reflects the activi-
ties needed to ensure a smooth transition. It requires an Integrated team
effort between the Project Nanager and his staff, the contractor, and the
KICOK functional support elements.

1.4 Nanaging the Transition

Although many difficulties nmy be encountered during production start-up
for a now missile system, most of these can be traced to circumstances
existing during the development phase of the system's life cycle. In fact,
sow aspects of the transition into production are affected as early as the
conceptual phase of the acquisition process. Therefore, the Project Nanager
mast have a good understanding of the factors and forces influencing the tran-
sition throughout development of the missile syste.!.

First, it must be recognised that many aspects of the system's con-
figuration, cost and production methods are looked-in early in the development
progrmm (ee Figure 1-). This comes about because firm oouitments mset be
made to operational requirements during the conceptual phase wich in turn
lalt design options for the system. As the system progresses thwough deve-
lopment, these constraints become oven ore rigid to the point there it is
almost Impossible to make major changes to engineering prototypes that have
passed developmental and operational testing and qualification. there is
little that can be done to prevent this natural "freeming of the sWstem om-
figeration other than reooqnising that it does happen and taking steps to pro-
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vent unnecessary restrictions early in the development cycle. However, the
fact that the design does begin to firm-up early in development does provide
the Project anager with the opportunity to identify and resolve transition-
related risks prior to the first production contract.

Another "natural phenomenon" which tends to add to the problem of a auo-
cessful transition into production is the relative importance that Is placed
on prototype technical performance during the development phase at the expense
of other design features. In almost every design situation, trade-offs mut
be made between technical performance, produibility, reliability, win-
tainability, etc. However, during the development phase there is a tendency
to "overdesign" the prototypes to insure adequate technical performance. This
Is because successful prototype performance mast be achieved if the develop-
sent program is to proceed on schedule. Thus producibility of the system
design may be relegated a lesser priority than desirable during development.

The design trade-off problem between performance and produibility is
sometimes made even more difficult because of the natural "gap* that exists
between the engineering and production functions, both within the goverment
and the contractors' organisations. Historically, engineering and manufac-
turing have been highly independent functions within most organisations and
the cros-fertilisation between the two has been minimal. Very few product
development engineers are sufficiently familiar with manufacturing processes
and equipment and how they are impacted by design parameters to adequately
analyse the produibility of a design. Similarly, manufacturing engineers are

not sufficiently versed in product design from a performance standpoint to be
able to develop a properly functioning product. Because the now product must
be designed for both performance and produoibility, a team approach involving
both types of personnel should be used.

It is preferable to undertake engineering development and production
engineering in parallel in order to influence the produibility of the design
before it "freezes" and to plan and execute the necessary activities for a
smooth transition into production in a timely fashion. This Is the reawon
Produibility Rngineering and Planning is executed during engineering develop-
sent of a new missile system.

Another unagement-related problem frequently encountered during evel*p-
sent that adversely impacts the transition into production is lack of edeqmate
resources (both time and funds) to, fully undertake certain aotivities %hat
contribute to a successful transition. Occasionally the problem mtefialloe
because resources we not adequately plamned and badgete4 daftla the early
phase of the development program. At other tims the dortfall oes abeat
because of unexpected difftoult*ey during developeat. 'This waally tseults
in reprogaMainge ot funds from triiwltion-relatst effortssash mao
Prodnoibility Usgineering and ~?ana ocretthe prebim6 sneml
some transition-velated aotivities ae not O"Ute fue or an d eispe
and the transition is adversely iapacted.

.. - .+. . . . .



Thu, t "a be see. that *Mer ea aws"u obetaco and ooerprod"c
* ~~tive focsthat, if, not Ms. I -a, esqA 40"t),' imt" etesiia@

* m~~ow assille system ftem 40lgss aeprdaio9Ie pob1ms*b
Overome however, thmoug Mhe Peeer appliestion or seleted masgemeat tech-

heaed on leso. learmd In, trasefftriug prqvifte mOisSfs ftim develop-
senat to production, there are tr Mey loses affecting thbe fnoeest of the

* transition:

10 0 )v~pn an effective acquistion stratemr. The basic acquisition
straaff or a now missile system is estab lsbed during the concep-

tual. phase. It should be tailored to the specific needs of the
system and should take Into consideration each factors ash desira-
bility of comptition during later phases of development and produc-
tion, major activities and end-products during each stage of
development, end overall management approaches to lasure that
transition-related. problems are avoided.

2. Istablishing realistic cost end schedule thresholds. History has
shown that original estimates of development costs, schedules, pro-
duction leadtiues, unit production. costs$ etc., have usually been too
optimistic. Some of this optimism is justifiable ia that It Is
Impossibl, to foresee some of the problems that occur later In the
development program. In other cases, however, overly optimistic cost
estimates and schedule* ore due to unrealistic seset of %hat
suat be accomplished to Insure a mwoth transition and the tim
required to complete these activities. Such unrealistic estimates
almost always aresntee the system will experience traition-related
difficulties.

~.0 1aFU identification sdresolution of tranito-related rsas.
AwginnIng in the conceptual phase and threughout deveOPImn,
tranalti ca-related risks should be identified ad resolved. Wei
Includes production risks and. costs. -Although It 1% difficult to
accurately Identify transition-valstod risks early In the acquistion
process due to the fluid nature 'of the .4stem design# AW ot these
risks' can be pinpointed durIng the conceptual phaee 1W onductifg
assesamnts utili sing experienced personnel from the own0 heatiml
support elements.

vitesbach asftdali* %glfng -fMWft O mAt

start-ippbmsdnds s t."wedpomto i
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inIn vsMarYP the transition from developmnt to produtit 9r a aswmissile system is an Important and complex task which begins early was
development prcess end ends hn h system totoutinely~a m wus

ithe necessary quantities and within te required cost ulmtd. T6 Oftaot
smooth transition In today's acquisition environment requires a well thomojt'.
out and adequately funded acquisition, plan, along with close innmgemsut atten-

- - tion on the part of the Project Motogr and his ataff to early Ideitiftdion
sad resolution of transition,-related risk.
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2.0 MAJOR PROGRAMS AND ACIVIYIIS

7 A ~AIX<G, Tim MMN TION

fhi. chapter provides the reader ith an overview. of major program, and
activities that have a significant impact on the transition of a new missile,
system from dovslopw~il to production.

2.1 Producibility lkwineering and Planning

1.* DoDD 5M0.2, "Major Systems Acquiition"

2. DoDD 5000.34, wDefense Production Management"

3. Alt 70-1, *Arm Research, Dsv4omeaut and Acqusition*

4. KICOKR 70-33, "Production NaginoerIng"

Production Mgineering Divsion, System, UMgineing Diteotorate

0"W~i e. epimsezimg and planning effort is nquire during the A.vo-
loaSf s m mi"l* vysies to prepare for- production. Ptototy-pe designs

wt to av e~ d from the standpoint of produolbility and ohAmgod to reduce
oit*~tm In ete a"ftoilitate production; special test; equipsmbt end
s"eliait to desid ad documented, production equipment requirements
Wat ha 4.tKaad MA plant 1ayouts prepared; *ad a mafearing plan mst
ha ftUenlse hr timepbeed production start-up.

fame estivities are provided for by an MD2U-fuaded Produilbility
~e~ase a puloig (Pm) effort owst~ q* topvih sw- *muted

pSSSaIkt MlU male dsv*lopsdt. Itam bin In eiher dvemoed devo-
:1.1:00" r In WWui s16o4Pseat an" amy or~inp flee pedpotion

esmtemet," aeini s the speoii 0-00- uiotao Wtoa he' qeteml'e
ievsl.,mt ~ ~ ~ ~ ~ ~ "IA~ /u~.Oautn ?dte ulsaq pe~m$help

aeras tatpWedsstia riea are mdimalsed and a m tlawlustienfrotes
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That purpose of PNP Is to ensure the reliable producibility of a now
missile mystem prior to entering produotion. Specifically, the objectives of
POP MVto:

I., Identify and resolve production risks.

2. Incorporate producibility considerations In the system's design and
documentation.

5. Design and document special tooling and special Inspection (SIB)..

4. Provide the necessary forward-planning for production start-up.

Specific contractor efforts under PEP usually Include:

1. Producibility analyses and trade-off studies for hardware designs
and incorporation of changes to ske the hardware more producible and
loe costly. The objectives of these analyses and trade-off studies
are to:

a. Maximi se: Simplicity of design; use of standard parts; number
of potential suppliers and producers; pocess xepat Mrsty
product inspectability; Interchangeability; and nme and spend
of assembly.

b. Minimise: Manufacturing costs; leadtimel use of critical or
limited data right. materials, parts and processes; special
test equipment; special purpose tooling;. adustisent or tuigs-
sent at assembly; and special headliag or safety pmeoautiofte

2. Development of a manufacturing plan, to Include:

a. ake-or-buy analyses.

b. Leadtimes for all items, either procured or OMnfctrd

a. Production flow charts

d. plant larout..

so knapbfer requireftes.~

f. S12 and special tooling requited.

g. General parpose production equipment nseeda.

h. Capacity Constraints.

i., production control ystems.

14



To ime and cost stauads

* k. tiae-phosed Put& for palestiom start-Up.

-I1. Production Uise traiig requiremnts.

a. Process speoitiostioms..

3. Preparationm of mateturing process batap InolvAi* shop floor
process shoots and metbods standards.

4. Utablishment of a quaility assurace program sed procedures.

5. Doesg a" docuseitatlon of OX ad special Sal" tooling, fixtures
~$s. ec. an pepaaton oeratlin ' ob34 aki tion. 11ttc-

tious.

%.Dsign,, dcocustation and validation of critical manufacturing
Proce**es

%Se major activi1ties involved :is planning and executing a PNP ef#A1< Include%
i. olgMNgM ad X f reuirmaents. ish abope, timing

andreour " iflu g ar"W hot es dia 'amln t on
ceptual Ikae @f the 49es~~Itiom Micesnd rohuns as "the syste.
progresses thwo"A RFeVWIRemI .. Ihis should be IIIal~e as part
of an overall Us e eies esibility "s"egsant d*u heconcept"al
Phase shl Identifies production risks, produaibility comerms, the
nwed for now masfatuwing tecknology, *tc, Mhem n 7 I= e
effort, consideration should be von to including a,
PrOgraS n s 0h validation Annse fad:ancdqvelopqapt) to assess the
overall produability of Soe ostem, dniyaetpt~cmoet
ad asebls for intensive producibdlity stadies 'au'ng fil scale

develoymont amA determine long leootims Item for production start-
up. So W effort data#g f~l essle qvlpa nsdIqn as
e&UAS psoi"le and evwwlep 16e4its Pss1114ilii.
cotrat lucb -revidee Wte UMawl I 401ue. a i ,t IdIMsAt

larg 01 to eclto eMAi be. 0S i0Now
mi b ellae t t~Owd.e

.....ia a s ...... a id g
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30 PE~ratiox of the PIP So; of Work- In addition to specifying the
tssrequired under the PPeffort* the scope of work should also

require the contractor to documbnt the proposed strateg for
integrating UNMruacturing engineering with design engineering to
accomplish producibility trade-offs and Identification ad resolution
of production risks. Sample scopes of WO rk for POP peogrIIIsr along
with appropriate data Item descriptions can be obtained from the
Ingineering Directorate s Production hineering division.

4. ftnadn the PUP effort. The PIP program should be closely followed
by one or. more repreeitu~ve of the Project Nanaser's staff to

enuethat It stay:' pwcaerly foaused sid is successfully oomplcted.I
Also, progress of the PIP effort should be an Integral part of every
major program rev*i. "bchaical masgoomnt aund support for PIP io

usualy rovded10,theJytem SaginerIvag Directorate* s, Production
hEineering Divis$- v t.

1. Ath 70-1, -AnW Research, Development and Acquisition"

2. At 700-9, Ahrmy ndustrial 1reparobe~nstiProgram"

3- 3IC0 70M3, "'Production M41i*ser1Ag

NS Producti on geeic iiseytmhineigX ooae

Is order to Initiate low rate prodoofti of &a sw missile sytea, a con-
sideralle "Gat of qOftsl tooling am 4oa test etuipeat *(et to fubri-

sate, WtfI.4sad imtsald . 'si I* pwyied ftc 11e1 C ,.9 ~ st
funde Initial ftodutima hoililee (1Il) shtort ftr, we: syete. Ik dmi
ad mupporting dooieassilo for Soi. sl21g so1 "'seil test .Isopft 1.

caseia tho u i.Vde toobte a.ltt fteeftii*baeo

special astuw -m are inzeealut apPortAng asto al - 0 systm. W

this tpe held beb Swunkshed *W h .attw It aOoIsee =up eaft
Pat@usseIMO D~ilipgltiom.



It is the responsibility of the Project NaWr to establish the soope,
budget and timing of the, MJ effort, as wel ts overall mnagmemt of the
effort dole it to underway. Yhe preliminary requirements for I should be
exsitabUsl d flringthe validation phaseamnd rafi**l darizg enlmserlng deve-

*lopment. ecause lealtimes for speola-ltoo]lng and tat eorui pet vis be
7 extremely long, special attention should be given to the time phasing of the

IPF contract. Assist noe scm erning Ml efforts should be obtaine from the
System bgineering Directorate's Production bwgtsering Divis im.

2.5 Manufacturing ,thods Ad LSMbozwg

REU ECS:

1. DoDD 5000.2, "Major syue *qnstioms

2. DoDD 5 3000. 4 'Defes Production Management"

3. DoD I 4200.15, *lMnufacturing Techwoog Progrm '

4. AR 704t, -Ary Issearebg Development add Acquisi ti."

5. AR 700-90, "Army Industrial Prepredness Programe

6. NICO R 70-32, "Manufacturing Technoloa"

MIOON IFOCAL POll?:

N Nanufacturing Technology Division, System Ngnesriagl rectorae
* (DIMAwl-)

lhe availability of appropriate mnufaoturing Preses pml o ut
plays an Important role in the transition of a new missile qetA from d -ve.
lope nt into production. Such processes and equipmet h ae a J 100"t on
the missile system's cost, quality and performance. Baue m ot new missile
systems represent an advmacemost in the *tate-*f-,bedttj ttiq m ft
require the development of now masufaotwdg motheds.

New . unproven mawfacturine teohology repneets a ajo pteduo"ie
risk for missile syatem deelgmd O puv*4 mmb teiuw&.*I '~ Am
appear to be a promising mmatra a u Eto b e sweiB
due to technical difficulties bi wtims low Jield, Su. lfwram, it tne-

es f takes Se"wo ea tbto d o * do. leI MOM

S14"17
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New manufacturing methods are developed in seereal ways:

1. Contractor's independent reearsch ed development prog ms.

2. 6.1, 6.2 and 6. 3 RD progrm s, partioularly in materials research
and an8afaoturing tehnology development.

3. As part of Producibllty btneering and Planning efforts for a
specific missile system.

4. If generic (i.e., the technology is applicable to more than one
weapon system), under the procurement funded Wanufacturing Nothode
and Technology (NUT) program.

Because mst now manufacturing teohnology is developed under the M12
program and PIP, which Is discussed elsewhere, the reminder of this section
will focus primarily on I&T.

M&tT projects provide the engineering effort and prototype hardware
required to investigate, evaluate and adapt now manufacturing end Inspection
methods, processes, techniques, tooling and equipment which will inhence
materiel reliability, accelerate production, reduce cost and ftacilitate econo-
mic quantity production of missile system components and assemblies.
Specifically, the objectives of an NOT project will inolude one or more of
the following:

i . Reduce production costs

2. Amsure end item producibility

3. Assure economic availability

4. Reduce production leadtimes

5. Conserve energy and scar e resources

6. Increase productivity

7. Improve .prooess and product reliability

8. Eliminate or reduce production safety hasar

OW projects are 1 aoacmnt m udd rter than EM'U d md web
met several criteria* It t, the project mnt eidreea a, 06 r t* O 1
improved mufactarin teOhnology; WT proJeets do not pedie. tor at "o us
cation of emsting technology to a specifio Wetew. Seeadly, ** lsabwtoe
feasibility of the technology mut be demonstrated p 1or to iititlon or so



proROSt. htM* reOi1blty- ostatleoa cm a om froI auo sourcesi 6.1,
6.4 and 6.3a ID POeM, industry rsearch oat, Y-irdI$. the results of the
Aft project must be applicable to more than one missile i ite. And lastlys
the M ojots mst be stmature, to provide for Ilsm Ion of the results
and have specific Impleaentation targets.

ginm 1965, NICON has iritiatod more thav 10 projects und@r its DET
progra. Thee.. pojects qsn the eatire ws of wmafaoturiag technolog
al., includings

2. Plasticp, cmpsites and ceramics

. Propellants

4. Electronics

5. Text and Inspection

6. Computer aided manufacturing1lthough each project will vary according to its specifo needs, the pro-
ects aSrally provide fors

1. Process and equipment design

2. Fabrication of prototym production equipment

. Plot line production of hardware to refine process parameters

4. Process aalysis, Including technical and cost dat

5. Preparation of draft standars and lspecifloatlaot for the process

6. Preparation of an Implementation pam

7. A final report

B. An end-of-ontract industry demnstwttioa

9r. Follow-up Implemntation surv

S o prejeets em i I te Mmows..ag ebslW f1visio of the

Nase i Muee siww m wi W& Jetiee in the labora-

I V I to -1

t~A. aa~se bm W.effli*. Aft p*#Jvf p~d'f eossile, for

pan"" Se a* "*a&" peWM at 00We , "pawtpatine Ina sooe selection
Ae *e fem***t soia .900 lift S t"e rejeet a moatifms prepava-
sims St sdelo. 511 b IN isela qps9eate 9'a f ec t reemit.

.2. 47, .



Eoh PK, however, Is responsible for the early identification of maefao.
turing tohnology requi'enmts mad vw nM th UaouaWT aotions to insure
that this technology Is, available ea the qsten oates's production.

The major activities In initiating and eaouting RM project@ are
discussed below.

1. Idetfy needs. Efruy in the system deve-
lopment process, an analysis should be made to determine what, if,
any, now manufaturing and inspection technology will be required to
manufacture the alternative system design concepts. This analysis
should take into consideration the inherent design characteristics
and production rates of the system that will dictate manufacturing
methods and the current state-of-the-art in these areas. Najor cost
reduction opportunities that could result from the development and
application of new manufacturing technology should also be iden-
tified, Now the PR plans to develop this technology should also be
resolved.

2. Inputs to ASARC/D hIC reviews. Nanufacturing technology needs and
how they will be satisfied should be addressed in each of the -program
Ni lestone reviews.

3. Prepare P-16's for MWp1ojects. That technology which the PK pro-
posed to develop under the !R program mut be documented by a P-16,
as described in AR 700-90, Army Industrial Preparedness Program-
The P-16 is used to plan the project and justify funding. Najor ele-
ments of the P-16 includet

a. A description of the manufacturing technology need and pro-

posed solution.

N b. Vork to be completed under the project.

c. Benefits to be achieved

d. Systems supported

e. Cost estimates

f. Project end items

g. Related efforts

h. Now the results will be implemented

The P-16 asuld 'be, ompleted as early as possibi tat Ut MaeU AN
AM 1U to allow adequate time ftr prejet fnd~a amd SemUOn.

20
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4. Conduot M? projects. Following funding approval, the VW projects
are normally executed during full scale development so that the tech-
nology is available when the system enters production. This activity
entails the normal tasks in executing a projeot preparation of an
RIP; source selection and contract negotiation; and contract oni-
toring. Execution of the MIW? project should be closely monitored by
the PS to insure that acceptable results are provided in a time frame
required for the system's development.

2.4 Production Readiness Reviews

1. DoDD 5000.1, Mtjor System Acquisitions"

2. DoDD 5000.2. "Major System Acquisition Process"

3. DoDD 5000.34, *Defense Production Management"

4. DoDD 5000.38, "Production Readiness Reviews"

5. AR 15-14, "Systems Acquisition Review Council Procedures"

6. AR 70-67, "Production Readiness Reviews"

7. MICOIR 70-33, "Production Engineering"

MICON FOCAL POINT:

Production Engineering Division, System Engineering Directorate
(DRSMI-RSE)

Army missile systems subject to DBARC review at Milestone III (production
decision) must undergo an independent OD assessment of production readiness.
This Independent assessment Is conducted by the DoD Product Engineering
Services Office (PIS0). Prior to the P380 assessment of the syem' s produc-
tion reediness, the PR must execute a Production Readiness Review (PRR), which
is a formal, documented, systematic examination of a system undergoing fall

male development to determine If the yste desi Is ready for produotion
and i aidequate plinning Mae been acoomplished for the pwr'duotion phase. An
Int12 Production Readiness Review (IM) must also be undertaken 1W the PR

early in the fo"OrIng development progra to seaoaa the sso ',ton eadt-
•~sa Orib O syseatem design and Identify potential production an oglsttcs

problems. Ion-majot "ste do not require a Im.

* the primary pdwposs of a PIR Is to identify ad 4tntitb rtaks An tran-
sitioing a now missile system ftkoa development t6 produtlo*, Soh risks
met be at ma aceptable level to include not breadhng 4weshils of cost,
schodule and teohnical performance before the* produotion go-asead an be
given*



lbo pupse and ob~ectives of ma IMU an eWmiar to those of a HiR
except that a IMR. is. 0044040 early In MWe ftJ4 aue4sqsa ge4~ ~ ~ o; o an oeao durins amaoed Aweolomt (allation$ae. n~ i

Us" o W!VZ~n, COU1L emaimess prblems xt. 1equre resolution during

J, hob major Army system develogment msint have completed* a WI 12 months
prior to ASMt III and a MMi 2 month# -prior to AMhC 1=1; however, the speci-
fic scope. tineing ad level of effort for thoe. reviewisowatt Vie
discretion of the PR and will depend on the uniqye circumstanoe"nriudn
the system' a development program. For eumujl*, mdsle systems 'lick ate
being developed by a prime contractor and-several major subcontractors would
require incrementally executed IMl' s and MD's for each major asstqp and
the prime contractor's* integration efforts. Similarly, IMZ's for missile
systems In advanced development (which my be the cse when oopetitivet deve-
lopments am being pursued) would not be as extensive as those conducted
during engineering %developent, and would not .,focus As heavily on the adequacy
of a contractor' s productionr planning effoirts at this stag. of developmest.
Thus each system's IM's end PR'so should be plansed, budgeted and executed
by the PK in accordance with the system's speoific requirements.

In general, the following factor. are investigated during a PO!:

1. Product Design

a. no. designt As low risk from the standpoint of producibility.

b. Design change adtivity bas stabilized at a low! level.

(1) Validation demonstration of t.he design bhas beem
accomplished, including qualification of maubsystem.s u

Scoposqts as, appropriate and rthe dem9"otrtion of perfor-
"Ace "a "NI Aara~oritics.

(2) _14oompleto portjosqf the design are identified Aad do not
itrodu"e signl neat i*s to poduotM.a

A A178st ooatiguration audit bas b~een sooopllib4 "It
discojanclos resolved.

(4) !iOe d9010 is In consonan~e wi th *e operttv"ml, *11*

dome4000m

"A
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S.Critics.al er sa Sm"VIS" ave
god ~ WINwh' $tte

DOD priorities sad alZooaFIoms.

f.Alternates for cri tical NterMI~SOrF OSMgaIdniedt
the design-

go Production cost projectfon s hv been made sal aWO *el saP-
ported.

2. Indutr ecwe

a. Plant 7aoillties, Productioni Nqilment, Tes uut VqUadt
Tooling.

(1) plant capacity is adequate for the: requitred prodUctioR A~
taking Into onsideration other production *f0rt8!

(2) Coniderstin has been gIven to meet Surg (peacetime) Ab
mobilization (declared SMOIpoW) Vro4uotion a p1~W
A com0itmewt to 94fticilate in the iDob xnisr. j4 -
gees planning ProgramS has been ~e

( C) u otor -n gWremaipmowad ffl~i o;sw oa~

equipmnto special t1001.g, a" Special test qis e
£ bee idenifiedin te of

fiuasesw Acquisition animta~to

(4) seem plant inodr iasation agnd yroductiVItp
N hae, been aoooepli abed,, Including, adOMOaeM" ~ ANf

N oLD/a* and o~hew autowated. teohuniqusA. Aae*e ~
software has been developed.

m*~ U eaq psm pl O stst wo

(3) a. major labz' atIN pral& ewe ftffaft.

b. wehtie ssdeae ieoempsthle With 401 0"b awuwi

4.-.



a. The nature and sequence of mnufaturiM. meftods and VZaroeses.
togotor with ssocotod, ftolitleaq equijint, toolling, anid
plant layout,0 represent eoonomical applications of provea tech-
nologf consistent hith:

(1) Product specification and quality requirements.

(2) Quantity and rate requirements.

OSHA511, .nvirommental, and energy conservation requiremente.

d. There is demonstrated aggressiveness In applying value mmgi-r
neering and in mseking cost reduction improvements.

so Alternative production approache are avalible to meet on-
tingency needs.

f. Drawin"s, standard and iaop Instructions are sufficiently expli-
cit for correct Interpretation by manufacturing personnel.

g. Coafiguration management is adequate 'to assure configuration
Identification, control and status accounting during production.

h. Provisions have been made for determining psodulblilty and cost
Impacts of engineering changes introduced during peoowttiom

i * A progra Smsnaer bas been assigned the authbority and respon-
siblity for manufacture and delivery of the ftstm ad Uthe func-
tional elements and staff of this manager's owganizatits bove
been Identified* Policies and procedures have been dooumented.

j.A management Information sVotes ezista which provides, tbe statue
of prbduction and sufficient visibility of problems to obmble
responsive managerial actions.

= 4. iXatriala and Purchased Parts

a. A obaplete and accurte bill f Materia has'boft PruPGtd*

b. Nftke-or-bvy eermaim aebahmd ftt all emisioitc
or critical oeeets of fte system and afe suppoted byfm
justifications*

a. Long lead tim mterileU have toen identfied ad -action ll
* tialt for advance preNO memat.

80,1o9 source item t"4 4munfw m Ofatiuity o -*IWq 40
assured.

e. amvrament Puriehed W62,142 or 3kullm"nt (OU1/fY110 Uso-.
tite ad tally Inteated with 9" pem d proedos~ *mas
includime eSOOtated Lead tum ad Okdu Vhiostu.

24
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f. f oontrotor' a material oontrol/investo6vy vwtew to 01eqate.

"0 "Pta~mW a material W~mnINaa inmw

(1) f feotive proedures to deterane mateAal u s. leadtilams,
and 43le7uhd1s

(2) Criteria for selection of. sboontraotors ad mupplors dd h
mphmuse timely 4elivery of acceptable mterial In vat-
fiolent quatitis at r easable st.

(3) %lxti-souroiag of critical items to the ztent pjaoticable.

(4) Sconomic lot ise orders.

(5) Visibility and control of vendors and subcoatraotorp.

5. Quali Assmo

a. fe Quality Assurance fUnotion Is orgniutionally p .ao
structured to permit independent and objective sos

b. The contractor's quality progra is in accordance with the
contract requirements and the quali4 Typa Is appropriate for the
production progma.

a. Necessary quality control procedures and quality aooeptance crl-
te'a have been established.

d. The Quality Assurance omaisation is, a participant in the PWO-
duction planning and foalitiation effort.

6. asto

a. An integrated logistics support plan eilts Ohih Identflo. sup-
port rquir m nts, schedule* and critical p piart milostoms

Loh- aiort Ush. planned .

b. o1c1*u.tioapacity exists to +as xr e i + i+tial =,.
i~olu on ptingencies for high u'sa Itema Oriss ~tb

C. Operational .uppot, test and 64iagaaio" tui hewe
- Gue op and thir~ state to produo1~on *anuI. me

qfor 4#*ftiw_

"I ,,

++ : ++ .. " + - +
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70 Oontwmot Admimstraton

a. Adequate govreat rersaaim(inhpirs Utblis, ma
4 functional resposibiitle) will be provided at maejor we-

duction site$.

b. Appropriat, liaison exists between he DO3 obepmt Progrm
Vanaper' a Of fioe, the on-site Goverimmt reproee*ationg and the
Aoctraotor'.s proedtion orgsnistion.

a. Effective Goverameht proceaure. ham been established for timely
prooevoing of change proposals and. issuance of dhms.p oters.

Major activities pertaining to the punning and ezeoution or IM3's and
M'si are briefly described In the follovibg paragraphs.

i.* Detemas It and 1#A VALIrements, for Initial itoa t sam n

systems sould reflect requirements for IP31's asA Ill's A -e~ps
Insure Phat adequato devolopme~t ftnds are avillable to yasaite IMe
reviews MA delonstratep to bAICOU DA and -0 the sonaftees of the
development plane. as the pertain to the transition from defelepusat
Into ptoduotiono

2. to ASAIC Plan for condaUcting 11 , 6 md 133'.
1iIU U cted I h U-m otation for, the Militme I sad

Nileitone I1 program reviewe.

3. Prevere 1131and PgRlin to to e uei dm t
Mntrator support Is reqjired to, execute th Msan PR's

Although these reviews rs2.r primarily ani data that hoef Ownrated
for other purposes during the developmn program, hyd eur
the contractor(s) to provide this data to the review tftase ma Aste-
face with the teams whilI* they are on site. 1thus# the iam
developmet UIP should rof eot this requirement for aupot &at"
the 1111's sad PER*.

4. le otiate contractor and etheraA ftj

-neerIng d*V*.lonet bontvaq't, *he !ree T ADA abo 'A
for 'the necsfary ip~via ui~a
DCAS or other on-site gperImeat repesettVons 4W dhts
other government oipmttWs a priate.

structure and pesoml rsqiresestal and .sateM4Iof !A P
d"IVh ""siti ftbu * b uq Aol *

1i . Im Whult e~ bo a Owot "W "MN apit.
lest selected bV J t $iOt bN4 :fd Vill Aft~t*J Uf o
berihIpt orgasise d *Wp te tae Mffet and Opverw
preprtion of t4e fledlugh. %e *WN'" wil smiat ot gmem hwise

J'A !' '
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Industrial and production training andexpeian. a", in include
rprosestativeo from aln areas affecting the develoqment/produtin

doeoi su mch as production angaeringo configuration iansaet,
and qulity assurance.

6. onduct If!. After finallainzg arrafgusents Ilit the otractors(s)
Iiri~~.im~t qpniyI*,the MR, Is oqadueted. eon . m

taken epptoidatoly on mW9 ",p ea9p~e '1rior to this en aits

reve tUe IMI Ums will, have net at lnet aso nd will bove
also bow* been notified of the types of data required: to da"rt the
"eView prior to the v#sit..Tqj ah rvtew, the tew U pul"It
the area described previously and ideniify this. issesw

trequire resolution during the remsinder of the snOineew4 *m&slo
meat program. The IMI to to be complete at least It :16 ppwial tn

7. !msIM re rt. Th. nuE rePart, will o t of ebjeatives
co.aso s" an mhe "View findings. This asse5somt i WIdea"

-tif tesi~pelss..wih ol as prgdois 9$
qwsltv,~pgst~o ow up$u)~ wih.. h risk 0l be atpre~edi

It should Include participation by individuial f srim DO) POO 'a
Observers, thus preparation of the plan should be ooordinatsd. with

ovS"Os&Uiaet os The PE )le g~pLob abqittdt
Oft~e o Umnfacur4~!ecaola t leost one month.prir to,."

duoting the revLw.

* ~ ~ go d v _no * ls RIs; *onduted in es.tal a". *psr. an
p r Wood in. aivitr 'bib~y. t S*' mos taml. the

rit -Umre*uire, about am: q&e as ste at ithe viam onzme.L
failtyaltoug shrte ties my be- used ftr em ite view .)

mabonratorse the Il must be ompleted two maths prier to A"W

too 063 o
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to* Al 70-379 wOotl~pntls,~amt

2. DOD RD 48 0 Coseat 6dtlel b06U1W

gn WI 8D 490. 8ollaosPeie'

4. uIL-3.S%4g0 *8Pq~fl*&tlft9 Tn" Os m e

biWeria. ftaalawdsan mlha Bystems Diwielem. 1ts00su6a

Ia apowa;profitw r te lft"'IfttwM. sstm

"Otm a t~ empii:te'oI is 6 bwy *lemea "a th tb
l~w~lqm t eprot#( befosum the tsogial Ulta lsose (t) agetFW"4 or,~tt Abeo the ol t-VU be3 .W*fuet it,

Os~lfwt valwaut Its a *0li *46li am ftotn" dimi4plia
@md a .eseai* ulslao' beti Os h t woi

i4.*. Stereu'e, sIy thos 0afiwatles bt~meat 18006 UO Un, a
&"at leaula oan So tressitiom wl be diemsew bo., beadat OMewlg

N ai~mit stftmitia 10 the 0163t Oel"~l eEw~a sad
of Oda sntlm or atthet Oeietap ig htt~ ~u
sad late *StIS Diwisis bi I" d e I pist £Fv Ag

* alalg Ome tSo veuat asd te~ ee hft ottel at to t lea
- ~data peikep Mlw f~ei~ml.

meal eveopaetAs the bals eve e Is pesftbet Mu*w

forma Owto2 of A #he -fW1"T3

ustew ~eIstu
fi t" k W6 toSd 41t~ ta* 49 t

eestmt. =-OW lESS I'dM :

CA



the Sp until after low rate P"odetIes becamme of the 6eelis esos tat
Inevitably t*W-4404.*th W OpomaWN.04 ~W W to ow for
the desig 4haaes, this woulid expedite 0 the b*Iws ta Awoomi36

* oaases and redue cofts because of alllostia afte Us so to mdify Us pro-
duOtion Cootraot. Iherefore, AhM PVOperlag 10eet0iuratioa kaPOSmeSt

theo tes au avepmapwfad a,*a theNP we bt * taim imatepi ot
the mw, bacare vokim #, fis A o~ol 77

Cofigaration audits are also imprtant treutica-rolated *Mstn* Mh
three, major configuration audits aoe

ftt :w it f"611" o r W, aet lt" hans hees apleted

oUs 2DPaPA Isbol. Dring this audit the Yb0 Is cbqp~pd
against the last develoimeutal prototype for oompleteness end

2 - OcoUIOOT. Yb purjpos of tePCI is to ita~eta h a u

ofprd pties opaiqte nb"t '.3~ poUo qa

pealteas awplteaua et~ order.

3 ., Confilurstion It.g Vorlflqoation leview (CMII. so CURI is a tech-
MORI audit performed an Gs Of limb Awt *0660tlsio temo Vali-
date that the hardware produced aufO6 to -te V'YI aludIn

N approved changes at the time of the audit.

*~I mmaOyf Coufiguration 1"sueement ion a iportqat role ift tie tftu-
sitin fm de~loowt o podution1W rov~e aIM a amtely

reflecte the mstem dsign. and quaality sssuramoe procedure., and a mosm of
ostrolliag ohobSe to the .
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*4480049 soin wd Stmade5 Diviion* ervss ieu

* TheM bjeetivs Of stse~Iinltion a" to reduine aOftdet4*. tests AgmOs
the ahpti on of otam&W owl teri., ps'oosdre slid cmposents. soe use ot
standardized smuoineats. for esamole. gusra13 reduces or simatoe vonm-

* posest devlN@0mo osts Isress the umber of supplIers und deoresss vmit
costs.

urin full seal. development the outractor should be required to pursue
* a vigeros stawkdszuieslo pikWou for the nmssle "*",es vaitimIut3y in

terms or ompossat parts, ateria standards end Processing end inspection
prooedwee. buwevvirl It dhld be emphasized, thwat the application of stem-
dards 14al be bee as a ooet effective basic. In sme, case steandavB are
applied that asteall Maeea the wequiz'meats, for Use gsm sad theveby
Increase acquisition couts. rb.. the deo m contractor shold be
encourage to *$Mie = opftim balance betues over- end tabr- utilization
Of staftwoue.

soe full es l dmlgm st areat should contain provisions fur a stas-
dardisatias pi.$ w tr ih; missile qetMo. The ooetraoto's effecivems in
usine eteaderde is vefifed bwit tew~seriug ofe6met~t
the initial review of tealoal drawns MAd spoificatioae; twhe Ptuibility
haiaering md lamalag etfbwti Soe ftioaafl ed Vhysical 0oaftaration
Audits; and the Production baodiness Review.

2.7Qalt sum/n1ere

1.= 03D~t5. t Quallftsrandae

2. AR 702-41, 'Procuremeat Quality Assuraoe

31001 lCA& POMSi

Product Assurance 1hroatoafte

Quality Assurance (Sb)A eawc011NOW tu fmufflon luckshe
ensures that material onform to the stated %1611-w, Me'a~eut** s
reliability standars or f tetr EN al-? me i wiameo t ~
establish Qh standards, dseia of itbpewtioa did test ot"00010 ossqU to
detormine, produt acoopt""te Md. to Isu"reast *"It eshwoue to ader

requl eseWts



The following, activities, which were previously disne", wim be
undertaken during full scale developmeants-

I. * stablish QA requirements for Inclusion In toe WoP

2- Devlo a2A for Inspection of the syatem and its m Imt

appropriate.

3. Design and document special pauges and SIN.

*The success In transitioning a missile system from develpmet fie peme.
tion Is highly dependent on the quality provisions of the ?9P as It amseWs
from the development process. It in during the design process Ohat oem-
sideration must be given to such key production-influencing factors as inspee-
tability. testability, component qualification vequirements, critical pesll
controls and the nature of tost equipment employed. If theme issesare set
adequately considered during development, then prob;lems ame inevitable whm
the system enters production.

A recently developed technique to insure that qualit aiects have been
adequately incorporated into the ?DP sad production plasniheis the Quality
Readiness Review (QRR). The QRR is a formal, independent as'sessment of the
quality assurance provisions and acceptance tost proe re whtich is conducted

* to verity tOat:

1I. The design is adequately characterised In the YI)Po

2. Acceptance criteria relate to design and performance.

3o Quality assurance tests' demonstrate system performance and
"eliability.

Te QRR Is conducted late in the fall scale dewlogmeat ph"se a Is,
aimed at minimisimS quality assurane problems I4utig he ti~itioa from
development to production. In the future, it is anticijpatd. that q~R's:wi).
be conducted In parallel with Production Readiness Iiews

Use ps must determl im wh will. be tasked to cudo the reviewf (seag.#
Product Assurance personnel, or the contract), what th uie WuWAdz
accompli1sh, who till participate In the raeviewad the apeaesary milestones. to
control. the effort. Specific iLsoe to be addressed drring the sprw emet be
tailored to the unique requirements of Uhe smisle arbl" be" i - I

ow eekh keiy to 140 Included In tSo review, the tfol~lftAg quesims are
typically Included In the apsesemeats.

to OaWt a"e the quality saame provisions sad teq*/teP9Oeti
requIremenb for each aft&?t

2. Do these psovisioms ad requrameake relate, to the Item'spetrmo
4114tseIstiesl
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3. How are these requirements impi4ented?

4. Are these req~uireeots p*opez'1 deftid ad 0661; effective? A

5.* IWO ft , oppe~t prbles ssocidtte 4ith production PVw,7addresse'd 'mnd :eliainabtd?...

6. Are defect classifications properly categorimed (critical., major,
minor)?

7. ~ ~ ~ .1 Ar...e. tAiln Pliaa*u O 4640Mve -the desmii lev~l ofquality?

a. viat types of inspections are required for'the defect? -I

9. Ar::Jpper 'IOps, sta dards andaoilibratiO avai Ub1 t f* ti -

10. Vhat special inspection equipwbnt is required?
f.' Is this equipment proper y.designed Tor its intended role?

t2. Vhat a 41 the in-p ois cqntrals used and planned ft r ptdodcU60n

13. Are the tolerances of the coaponents consistent with the toleo
of the end item?

14. Is the TDP adequate to maintain consistent quality from manufacturer
to manufacttez?-

15. Is the eida Item. eetifg the performantoftraterstise originally
established?

Pollowini comp1utiou of the QUR, aefti1 report ispea~~Zital.1
findings and "oo1aeatio" mkl* by the a"""Mt 't.o

2.8 ,esign to Cost

1. AN 70-1, -Are' Rseroho, rao,"t Aftu i

2. DARCO-P 700-6, OPsign to OMt"t-

Oset *antiating hna4r~, i.Pvip~a, 0so$rllr

So major objet~o of 't*eden10 to ost.m~tS 46 LOSch t .veavins

requiredP aa ihnap dq~o 4~ m~~a.w w s~** *4L
'



Deuign to coat Is a asagameat concept iwerein vait coat poals (production,
operational ana inint..ne) awe esbised early in the development phase of
the ateial, requsition pie es to p140 bardwar. beaijp and sostrol pwar.
cost"

Me. design to %hit Production Cost (VMI) pal t. the enit cost pal to
be achieved In the prodmotiem phsse of the lit. cycle sid in based upon the
weitg best estimate of quatity, production rate, time frame, and, when
available, oast/qusatity relationships (lesuming curves). ?b.e!I at sut
forth In the develoment ostatuets should We difficult but achievable. Th.
MTUPO pal represents the ieoanwist hirduanwsnit costs unot including the

* costs of government fawmiSh equipment.,

e. major threat of Us MY effort Is to develop a design. that can be
produced for a pre-establiahe, affordable cost. To meet this objective,
trade-offe Mast aSU"e the lowest ost Iddli achieving the desin efort that
the proposed ond item can be produced at the spreed to sc -d-l ('anit .d
rMAe) at0 th ted Unit PrOdUotlon cost Aflo wile meeting miniM.m eseta
performance requirements. Us, ~ elements of cost will be structured so
that DTUPC values can be clearly tracked Into actual production cost proposals
from the contractor. An active Producibility Inglaeering and Planning
program can sssat a contractor In meeting Its MUP goals through Improving
the producibility of the system.

*2.9 Value Inaineerins

I.* DA PAN 54-5, "Value bnginerring Hndbocis

2. DARCON R 70-8, *Value Engineering Program!

NICON FOCAL POINT:

Value hnginetering Office, Systems Engineering Directorate (DII-RSV)

Value auginering. (VI) is an organized effort directed at analysing the
fonotions of defense systems, equipment, Installation, opevation, eto.,* for
the parpose of achieving- the reqired function at the l~o/, "1 "oal t of
effective ownership, consistent with requirements for performomce, reliabi-
lity" %Muty ant mainStai nability.e Vp Us prven to be- ax, .fttotts means of
reducing acquisition coets, particularly if applied ea rly In the lif, cycle of
the system.

* Savings resulting from contractor-proposed 1 &uangs. eoe generally
samd -withb the contractor. as prvided for in, the ontratual, cdease. Sinace
the advent of des ta'ocost, haoevr, 13 provisions se ayn seolectvely
applied to development ontracts bemase under the design to cost provisions,
the coStusetot to already being compensated fot cost s? eduetion efforts.
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Vhs ksy. teawitionwasated ativity oonoeri with 13 Is to insure "th
the first production contract incorporates appropriate 13 Incentive claussa'

I * DW 4100.34, 'Drns.poent of Integrated Logiatimal. Supply. for,

2.' AR 700-127, -Integrated Logistics Sbpprt-

3. 230-8703 Series, "Integrated LogItis Uuppiort"

4. DOW, 5080.39, *AcquisltiOn and Munageoent of Interated Logistics
P ~Sugport fr Systems and Bquipeet"O

KIJCR VOCAL POIff,F 11.8 Office
Integrated Logistics Support (11.8) planning is performid wit~ain the, Army

to establish support and maintenance objectives for system and equipmeant over
their life cycle. The 11.8 process is Integrated concurrently ith ~bhe
system's development ptoes. The leek Of timly and systematic support'
planning can adversely affect, operational availability and total Ufa cycle
costs.

Major elements of 11.8 planning during development include:

1. A maintenance plan.

2. Support ad test equipment.

* I 3. facilities required for operation and spp#Ot -ofteinen

4. User training, Including procedures -mad equipment.

5. Technical data such. e operating inktvuotieas md W14istemn

6. Personnel planning.

7. Sepoly Support: inohut acquihtag. cs"14.gimg Webgas r-
serIft, "Ontoaef tsI* and disoelt of. "a"r Pavi

8. Ysasprtatoa sd Imdhi G iA6mIng PreedureaSeuma
facilities.
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A comprehensive discussion of ILS planning during development is beyond
the scope of this guide. However, from a transition to production standpoint,
the following key issues should be cousidered:

I. Doom production capaoty exist to manufacture initial speres?

2. Is the state of development and acquisition of support equipment and
test equipment sufficient to met the system deployment schedule?

S"3. Can training devices be produced to support the deployment schedule?

" 4. Are contract technical logistic support data and requirements
available to insure concurrent delivery of system support and hard-
ware elements?

5. Are the "out years" logistic support requirements Identified, planned

for, and budgeted?

2.11 Other Concepts

Over the years other concepts and techniques have been employed in an
attempt to improve the transition from development to production. These con-
cepts and techniques are briefly discussed below.

1. Production-Line Verification. In the early 1970's, the DRAGON
Project Office employed a technique known as Production Line
Verification (PLY) to help insure smooth production start-ups. The
objective of the PLV was to identify and resolve potential production
problems by auditing production lines to determine If there was con-
sistency between the TDP, the contractor's internal manufacturing
documentation and the work being performed on the shop floor. Both
the prime contractor and major second tier vendors underwent PLV"s.

N It is believed that this type of audit helped eliminate production

start-up problems and resulted in a high reliability of initial pro-
duction units.

2. Use of "watch dog" contractors. Several .recent missile system deve-
lopments have employed the services of a contractor to assist the
Project Manager in system evaluation and cost reduction. Such
contractors are prohibited from participating in follow-on hardware
procurements for the system. Their role is to provide an unbiased
second opinion on alternative system design concepts and cost reduc-
tion opportunities. It is difficult to evaluate the cost effec-
tiveness of employing such contractors due to the inability to trace
the time origins of cost reduction ideas.

3 e! M. e atumtion0  !eM . One missile system currently In fall
*"I* develoluft, MM9 bee foregone the traditional engineering
development approach in favor of a "design maturation" effort. the
"saturation" phase consists of finallsing the system design, qualifi-
cation testing, and preparation of the TDP. Concurrent with In/-
tiation of low rate production, the Initial produotlon feailiti.e

V .35
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3.0 "Am,!013.! AC!VMU E!5

me Cospept"a1 -ks to the first 0" in the Up ,
mIssile qjtwe lbreat pro~etiODS, teohbso1giis1 foremetel Ud 301St

Gootrim, Gownatioa, I ad potential materiel qrstems tbitViliovs
force. the tMOWASIoa 41141 06.3 00051011 baes fti 39SS#mtn an
sstablsh MA ossoept to ~in itiate tmoe~ pewtiuqt 1es em
the swvelopmsat and' evalation. Of 4.ewaetal bauvawe. O14tioal low"e Mi
isgostleal wapport ptoblems are 1dentIf1.* for InvesUtt1s MA nnlutif to

wbeetvat hasses to Malamise future 6sveloment rists.

Mhe oncoqtual -phase Isa1":tvatv ro"U w tvitIss pr-I

at teshmiosi1h~eto making uap the propohed pWg, the uw or ofeieting
the paj~e1ve4 operatioia threat or sawwomunt, sed resmroenontaas

Initiation of the oonoeptual phase I* 4epondent Dio oP rpwval of a
YAslon Ulsment Noed Statement (3318), *Mwhob iefiaee te "*ratinl t#Ak to

be Aco. akied ty the amw qse. Alternative systems conoepts a"e then
splowed umer the aegis of a Special ?as& Yoree or Ups.a Ortmp.

tW ootma opeftont1 offoc vao** smalyw1A; mamaplitlon of O Jattor of

Agret~trequirement. document; and preparation of ad uineI~ squiatium
plan. AsaDcision Co jat1i*C-Pj. -ad, Integrted Prorm SNu Wo

propsedfor DA end DoX) milestone 16eviefte

At. the ocapleton of the onoaptual. phkavsn, ft l.owg Items wes qss"
sldered at the Vllestone I, revIew foeaetl Into the va~idtfa ~e(Am A
15-14v 'ystems Acquisto **i Cuci rOedurew*) I

10 Ngli the mission element ta*k Is feaffirmed to be smmil

2. 2 A tatis credible, M~tro"es 00""-ettefue
WO bee Validated*

a. Satiety the 'mieics element eMe4-

b. Adequatel -tef te e05#W

~~ of u
fair -"ve
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feability. 11*IIouR datailid *s a"e not avleable, at tbS$etg Of
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3.2 Aggglwittem 3

Aa initial &oQwqItiom.s trate& =st be .velopm for he wqtm 4406m
thUm ooptami vhp. "his strategf will doting the =Ober of 4 *iftt
sysems to be jpms.6 during validation an ftu. eqelq ev.elmto the
vequirements for Govowmmat Parsimbe 3401plesto the 4**1biU* Of a Inman

~u~9 p@4~t1~a tractor sapG Ceppet~tve ot m0touot t pee p.me
proddet on ~~ m nmt~ )aft1 aabl;~7*e

Altbough the Initial aoquiettlen strateg mW be dmpf Our1g later
phesee of develoment, it ie Important thae4 Ike O41.el t~ 1'n s
and effective. If the original stmteq j tj* 4tft e 6jjjr agt% ftl
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Yhe validation 3hese consists of t*oAe step neessary to ve*frPmln
nary design and engineeringo s l A lamieislroc tlse'fr
propmolo, Xeeelfem at shme -b"A tso pawob* .qins Mo A4o-O o~

The -v*Allintl n ow aw "te e0 kdasidW.sed~eo oe 0gt

order to o*Uxmf tWq AWWA 1 t11~eWV 0ts~ tg sk "5b*Ar m
Utility, csm~qie~ ist ~.w~*OesI~~f~
tivewpm, operational suitability, ad to initially evaluate producibli*
considerations prior to entering full goals develolIeIt.

At the compltion of the validation phase, the following itis Us =a,-
sidomd at the 1ilestons II review for entry into full soal developeIt (se
At 15-1t, 'Rvmte Acusto eview Council reur)

isNeeds M ssion ejmnt task Is. T r eafire to be essential.

2. Tbot: The updated threat is credible, addresses the corect time

1FG-d ha boon validated.

3. 4soae prosPrae Atretvs

a. Satisfies th ission element need,

b. Is Ocost effective

a. Is within established constraints

d. In supported by results of demonstrmtion ad validation.

. onsidered foreign and other servioe alteratives.

f. Provides for servi ce and MtY stai de Istift Itdela re-
bilty.

g. !%hes late account Joint service, saueut"in

h. Ukee Into eOSout esVIwwMetslj 5oemmiwtftes

I- fttaWUOAe 8nsleaw .swifbi~l ewitea

-abi ity.e" " " 1 :**of-
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a- Provides adequate toce structure Plas m d eshedule, for Oase

4. in I~m as U~wqQma~.

e. i.ddreeee Ipact. m US stwuotare 4* lAiiVlduImi rimiag

f. Includes usne of simulatorn t individdal a"d uit tPOSIng.

a stablinbe pewtorneaoe Palo amd twebols.

h. 3ooends disposition of ouwwesat £mdly or series of equip-

* wmt being replaced or phased ast*.

-a. Itamine operaNtion and, sapport oosts.
b. Kiniaise saintenscoeand s 1p4tpwaae

atabliah 04liability, Avilability and N~ainability Voals
*and throosholds.'

*d. plan for lateswated WOAistios ftPport.

-I. 6. Soats

a. letablisbes validity of cost eatiustes, including cost and
operational effectivnes analysis.

b. ib.lishem realistic" design to moat soals ad thresbolds for
hardware and operations and support.

a. Prograa cost thresholds and ftiscal year thgembolds.

a. lea been updated, effect ivelY Vpprts aO&OIvAet Of psesusa
objectives, and to being eleouted in the coadmot - o props

naaeuent'O
b. Morwt" and loft-tern. bwusines J slig saupprt h "teffe

.. oa~'cttypes ane .q0 is"tet u 6k PFON dpm"-
tmisttae, riss, p sRt

d. Prodsobility and pu'sweties risk cemaide".

mx$P*A "tal d om.e"Ump m 6000U a No 4f
"dou"I 1014 43

77 7-7777-'T:T



f. Requirements established for long leadtime proculmest Items,
verification 9f PrqdUotiou O neriss am ep trt

* ~~~prod"i#in se

8. _82btgle: G oals and, thresholds eptablis *he .do

9. Risk3

a. Uncrtainties and risks Identified and ac, .tablw.

b. Adequate plans to teo" Ve" U~e~ig On~tite~adrss

10. ?estifte:

a . Results of dwklegp t *toisa sad opeil*tial -testiwj durits&
validata.Om sse mert wimomaations.

be .ui f teta,k eritigel Iemmes reomtsIA to, be resolved

and Pla for htbw teetiag.

a. uptse of

b. _Selected As~aete sw R3 itated' if earpIate.

12. Imeggi Rview. Comsst ISOh Itoemtlm. lime-

NAl thoug there oft ift someaft -activitis Shat Owt W~iftoletel to.
successfully end tbe vellamdsti phe, 11 isses desoribel ins as f~
paragraphs aue particuwlarly tapoitet the tramatbis I Wj production.

4.1 mrlnar Vu@e t Aaaius

ofudae and expaded In USe volidation Phase. W -a

noe produol it ty m2Lie istill ti. detu"0 &ACO 40"m.3
incoludes
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k 2. Producibility evalutions of gsloot;o assemblies and components to

reduce cost and simpli fy o-nactur ig.
'. Identification of major special tooling and test equipment require-

mate s ad stimation-ot desgn, fabricatson and proofing costs and
loa4tis.

4. Svaluation of need for now or improved mmufroturisa and Inspection
toohnolog that Vill be needed to spport production.

5. Determination of facilities and equipment required for production snd
adequaoy of" eleting capabilities.

6. Estimation of leadtiae required for production start-up end the se
for advanced procurement of long leadtime items.

4.2 Znitiation of anuf acturina Mthods and!oobnoloA Pr oets

Naufactuing Usathods and Teohnology (II&T) pro jects can take several
yam to complete. Therefore, it is reoomended that any WAW project sap-
porting a qystem be initiated during the system's validation phase to insure
that the technology to available in a time frame that is useful to.
instems _In order to be usful, WAV project results shood be a inale early
In the full scal development phase so that It can be Inorzporated in the

Produaibility Dql~neeori~ng azO Planning andInitial Production Im"Aties
efforts. steps for initiating hm& proeots were discussed in Chapter 2.

4.3 lo eftIa emi to cgstokls

eed oan the esults of the advanced developuont oatraot;, the design to
N cost 1pale should be revIsed/updatod as appropriate. Information gnerated

during the preliminary producibilIty aial"Is and actual Mosts Incurred for
fabrication of validation prototypes should be considered, alone with any
changes in planned production rates and quantities..

4- .4 RafSn st o ulSs*DvlietAtvte

As Us vO od nea feat letiOtOh0, i a .. .. d ae"
a better uiewstem diag of the ativities that will be required &uing full
g r3oe t 44100,In. a prtllie, the veWsreets for Prowibdity
bgiaesrimg sed planning $a4ts1 Production faii tiess, low -lett pro-b
ou e sato low Inte Initial Production and Productiona sadi )We Olm,
should be oomsidterd in detail and inoluded in the tilestone I tims.
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5.0 ~IIlkUt~ ChZ1 il

uting fall smale ivelopeAt the -*is eL otan, including all items
necessary -for its support, is fully developed and engineered, Itktitatd and
tested, and a decision is ado vether the sytem is acceptable for production
and deploynent- Yb.I intindd- output is, is a minim'i a preoueta" on Wotem
that closely approximAtes the deatrdl' finalprd4uct,' the Doinentation
necessary to enter the full cale or low rate production phase, the planning
and dita "equired to field and imp~tt-an htrtd s'sti, and test results
which demonstrate achievement of the ractistics stated in to r irement
document.

* The important objectives during the full scale developmtt phase includes

1. Continue system engineering and oonfiguration management to Insure
the the teshnicail data matche" the developing systea and remains
under control*

2. itndergo formal source selection, ihen tMs process applies.

. Plea for And conduct deveopment and operational tests (D' I aid

4. C=pete te syst i deiition (spoClficationi , sa s
ciatd documentation) 46 ao tobe adequate for proa*t purposs.

5- Sufficiently define thresholds and design to cost goals to assure
identification of major develop"e i paid to rmiia e.

6. Continue to- prepare ftr t#* prod atiof p eb r ty otplfttin
Produlibility Mgineering and lbaning.

7. Complete ateriel Molding PlaAt Issis of tssa plaI, tfiait'
training pblications, intsgraie listis spport, a te

8. Achieve type classification mStandard for the systems to enter
full scale production as, t mat *aps or 11y* o 'lfoloaitie
"Limited Procuremt" for those sytems which wllU isdergo 'ic te
Initial produoti".

9. Nka the maeessasiatetmn sobetossats Itaof schrues 6is.s

rasto aImosk vo te tatitial Pat LotMes t'f sO a
pateid-.

Daring the full scale develoymant plise, emphais met be piaoeG on
rednol" technical, risks and establishing ooafidoe that te sto V11l
function in t intended osviroest. Use Wota or item dvlopod daig
this hase mat be fully tproentative of t00 materiel t be livre to
production item, dffteuihs Clyi ti hie Mmaufe ng aspects relative to
*sort* tooling Tersus "bardor oductio toilitn.46



At the completion of full scale development, a 11lotome 1I1 viev isShold to determine If the system to ready to enter the produconm d
doploympnt jbape. The following Item are oonsidered at te wvera (see t
15-14, *Sjstems Abquidition Rview Counci Pro", uee")s

1. No_: The mission element task is reaffirmed to be emeustiel.

2. Threats The updated threat is credible, addres"s o emot time
.ue and has been validated.

Reosmnded stemt

a. Satisfies the mission element need.

b. Is the most cost-effective altenative.

a. Is within established constraints.

d. Is affordable.

e. Provides for NATO standardisation and interoperablity.

f. Balances cost, schedule and performance effectively through
trade-offs.

4. Operational raotorsi

a. boros structure and schodule for phase-in.

b. Impict on Reserve Components.

oN c. Impact on 1D0 structure and individual training.

d. Use of simulators for individual and unit .raining.

e. Performance goals and thresholds reaffirmed.

f. Disposition of current family ot series e uipment being
replaced or phased out.

5. Logistical Factors:

a. Minimises operational and spport coate.

b. 11m1i4es i* tenanoe and support persoea.

a. Rliablit, Avfailability and fitawaabilty (NA) p a t
thresholds reaffirmed.

4. Integated Logistic &pport planmi g to see90 of r m-
toral =Its.
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6.. o.t:

a. Validity of cost estimates,-including cost and operating.
effeotiveness analysis.

b. Design to cost goals and thresholds reaffirmed for hardware
and operating and support costs.

7. Acquisltion Strategy:

a. Has been updated and is being executed.

b. Business planning supports the acquilition strategy and
provides flexibility for production rates and quantities when
options are used.

o. Requisites defined for future production decisions.

d. Copetition/second source.

8. Schedule: Goals and thresholds reaffirmed.

9. Psting:
a. Results of development and operatio tests support recommen-

dations.

b. Adequacy of testing, critical issues remaining to be
resolved, quality of test efforts, validity of test results,
and plan for further tooting.

10. Production Readiness Review Copleted.

11. Program Nanagement Structure,

12. Legal Review: Consistent with International Law

Although all full scale development activities are Important, the issues
discussed in the following paragraphs are pdrticulaily critical to the pre-
paration for production entry.

5.1 Produeibility n n4 PlaAi

Produalbi lltyI' nieowing and Planning (MI) should be started as oona
possible after initiaton of fallbale 4velomt uA sh d continue
through coroetion, of defiliencles enountered duroing PP 11/? X1. Specific

MIP tasks include:

1. - bj.1t product dlsio to industrial and produotlft smgimeaing
analysee to insure that the teoeo ll ata P"60 fl relmats
producibility considerations.
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2. Include producibility considerations in cost-*ffotvexe&s trado-off
studies and analyses.

3. Perform special- studies to identify a!d eslve potential production
problems, Including details of unique manufaoturins processes.

*4. Identify the need for, and prepare smy critical'or unique process
specifications or other enieri m g d ouments that muat be iscor-
porated in the technical data package.

5. Dsign and document special production equipment and tooling,
including calibration and operating data and maintenance Instruc-
tions.

6. Design and documentation of (SIR) and other inspection equipment and
gages*

7. Prepare a production plan to support low rate and full production.
The plan will contain described skill centers, manufacturing oper-
ations, inspection stations, production control functions, and
scheduling and Inventory requirements including production leadtimes.

8. Prepare detailed production data for each Army part number, toIinclude required operations, set-up time, operating time, test and
Inspection time, repair and rework time, and required tools and
equipment.

9. Descriptions of manufacturing methods for all assembly operations for
the purpose of orienting production workers and indicating required
production quantity.

10. Requirements and plans for facilities, standard production equipment

and manpower.

1i. ake-or-buy analyses for all items of system hardware.

An effective PEP program is a key step in readying a now missile system
for production and has a major impact oa the ability to achieve design to cost
goals. Thus PEP should be closely followed and managed by the Project
Manager's office and should be an Integral part of tll major progrm reviews.

5.2 Production Readiness Review

Each major Army system must undergo an IPRI at leat 12 months in advance

of the Ilestone III decision to enter production. A ftllow.oa P2t mast be
completed 2 months prior to Ailestone 111. Specific oonaidratios I the
planning and esdoution of IIR's and PRR'd were discuased in Chapter 2.

5.3 - o~tional Configuration Audit

An ICA is one means of validating that development of a system has been
completed setisfaotorily. 10A's are qoandutod on oonfiguration item to
a ssure that the technical dooumentation acountely vatloats the Items flano-
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tional. Chavatrate s, as well as*A*neesay @44ttto s
and teat test and nlyl0daavr et*6feha ova 61p'e-

~ same moiftit IAIs tn. im ia~alcatd atiganmQU

5.4 ._Msial Cniueon

The PI A is- i mevlu of establi.Aing the Pditb" M* la"i
the pfoduct Configuration identifl~atlontA Is66 hto.a
acceptance of the units of a configuration Item. Thke PCA jnmir. tbam
loan built"oatutto of &-'nit matcohis the ttwli* tas O1 amd tat
the aoo~ptk~o. testing requirens' e p oEbe b.Q the iomuai~aeas
qviat. for acceptance of pr'oduction unIts. The outcom of the PCA is tozesi
acceptance of the -technical. data package which stisfiesO te ontu~ctool obli.-
gati on., fte PA ilark. the biuning of usndat@o 'e!ng~ 6ont*o
for design change.s~

5.5 Tang Ltm Item Prouz'ani.F ,Requiresints for oponents which will require substantlily greator time
to produce or procure and are pacing items for oveafl leqdtims of the , "*US

are ~ ~ ~ ~ ~ o id'bi4a s'$as~~b. *w1,te prourement Of ibeae
itess will* oeour mII.wa o lthk l It Is pe.imsttie to boet for
long l~eatims oomponotts In the year prior to the year in which the Votes
procurement Is budgeted if all of the following criteria are stt

Ite oompononts have a leadtize which is ,eigf tontI loge-thia te
rest of the ooupan6uts which wep so the sy~tea. -

* 2. Theft. Is a deionstratable requ4rsment,for these components m #
the: stibsequoet earl a buy' of the intended mysiik is not'u i4
and appropriated.

3.The oomponants *to to he prouid as 4overvmtt WMMdetq1aimt(M ahr hnapart Qf thand Its it ptit Wt tt

least 2 y~tpd 64
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a. i atiomUs e4V"106~ at blfw3pettea R I31, t and m

3. wj mt po rteprodutiolnUet Iappopriate-

o3.emi4 te myosm as -Mdie V"aw ot mw moomw #.MI otA..
p:7tow to f~u msale production. In el*r c,* ul44 J PP'4
for the first tise with production toolin. 2OR*use *hard* solim In being
used for the first tiae, tha. my beaeed for mswous 4bops to the toob-
J1a date pooksgqo. !bs a strong onfiguraion makatn efot will inftwe
that hI)V ossestial1 bane are approved and that the ImitialI podctto mw
will erve to IUpWrve te qmal.ty of the technfical OAa~ package for suabeent

The ipawtaat eblotiwe of the poduton Vhee Inocaadet

1. *wartl of the prod~tIon *ntet.

2. Aaceptance of the Iniil Proo4ctope Faciitie.

~.Pla for and condct production tsts.

4. Review all loistics support and tra g.dooumente prepared during
full scale daveo..nt to Impare full omptibility with Us~ actual
initial production configuraton.

5.Peooma onfuration audit to oospare oa*1y prdcto Ia with

6. Udate the sb4O&).I data pekg In.&6C~e MI A O"400
atags or footto*.
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OMII tF * operaiona test to 3Wt a tll &*I* ftoomn deo.1s=
at"SI Ua

it Is nt uoum.a to omomkeV 'djdlon *Eo ormiAM4* W/

Support uwt b available *arI the tuomwii to fall prodstIem to
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