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RETURN IT TO THE ORIGINATOR.

DISCLAMER
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FOREWORD

B

The transition from development into production is an important and
complex step in the life cycle of a new missile system. It represents the
successful completion of numerous engineering, testing and planning tasks;

: recognition by higher authorities that the system is ready to enter

L, production; initiation of the many activities needed for production start-up;
and manufacturing of the system. -The coordination and execution of these
events is alvays 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 nev missile systems.

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

b £°

1ifford M.
Chief, Production Engineering
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1.0 INTRODUCTION

y
R

One of the most important steps in the life cycle of a new missile aystem
is the transition from development into production. It encompasses ocompletion
of engineering development; a succeasful outcome of the milestone review pro-
g cess 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 mspect,_ion 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 aystems

F acquisition process, the transition from development into production has been

N receiving increasing emphasis in recent years from all levels within the
decision making chain. This emphasis is reflected in new regulatory guidance,
such as DoD Directive 5000.34, "Defense Production Management,” &nd in the
creation and use of new management tools, such as Production Readinesa
Reviews. It 18 expected that the emphasis on smooth and efficient transitions
from development into production will coantinue to increase as competition for
nev funds intensifies in the future and means are sought to reduce the time
required to develop and field fiew weapon systems.

D e e ——

Yoyt This gnme has beéen prepered to assist Project Managers for major and

s non-major systems in planning for and executing the transition for new missile
systems. This chapter provides a bdrief introduction to the acquis{tioa pro-
cess and explores what is meant by a "transition” from development to produc-
tion. The types of problems that are frequently emcountered -during the
transition and issues that must be considered, as wéll as the importance of
tatloring trinsition-related activities for the system being developed, are
also discussed. lLater chapters address specific concepts and activities that
should bde undertaken during dtvolomnt to help ensure a emooth and efficient
transition.

. N N T S8 T e
e 1

1. 1_Tbe Acquisitign Process

3 Basic policies for ﬂu mu.ition of ‘jar nmn -y-tm m
E : established in:

S 1. Office of nmmt et mt Circular A=109, “Najor Systems
' Acquisitions.”

2. DoD Directive 5000.1, "hjtt Systea Aoquisitioms.®
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3. DoD Directive 5000.2, "Major System Acquisition Procedures.”
4. AR 1000-1. "Basic Policies for Systems Abquisition.'

The need for a new Aray missile system is generally 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 nev missile system development program. Because the latter
alternative is the most common means of satisfying Army missile aystea needs,
this guide will focus almost exclusively on new missile system development
prograus.

As illustrated in Figure 1-1, the acquisition process for a new missile
systea is initiated upon DoD approval of a Mission Element Need Statement
(MENS), which defines the operation task to be accomplished by the new systesm.
Approval of the MENS is referred to as Milestone O. 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 miassile 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 (DCP) and Integrated Program Summaty
(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 aystem is ready to enter the
next phase. :

2. Validation Phase. This phase consists of the following steps: ,
Verify preliminary b) Definitize system requiremerits including
reliability, availability, and maintainability c) Accomplish nec-
cessary platning d) Analyse trade-off proposals e¢) Resolve or mini-
mige logistics prodblems f) Prepare a Required Operational Uifpadbility
(ROC) requirements document g) Validate the system oconcept for full
scale development. ) '

Prototypes are developed and teated in ofder o estimste the prospec-
tive system's technological fessidilify, military utility, cobt,
environmental impact, human enginvering, operditioni) effedtivedven,
operational suitability, amd ‘to iaitially évaluste producibility com-
siderstions. The DCP and IPS are widated dufing fhe valldation phase
for ASARC/DSARC review st Nilestone Il for wntsy into full sosle
development. : ' _




3. Full Scale Development. During full scale development, the wmissile
P system, including all items necessary for its support, is fully deve-
Lo loped and eéngineered, fabricated and tested, and a decision is made
i whether the system is acceptable for production and deployment. The
; intended output is, as a minimum, a preproduction system that closely
approximates the desired 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
E reliability growth results which demonstrate achievement of the
E - ~ characteristics stated in the ROC. During this phase, emphasis is
3 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
5 Initial Production (LRIP) period prior to full scale production. In
: 'b , eitber 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”

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

1. Satisfactory completion of full scale development.
T 2. Plannihg and engineering needed to establish a production base.

' 3. Department of the Aray and Department of Defbnae approval to
P enter production.
i v

4. Actual production start-up.

; ‘Using these key elements as a basis for defining the trnnatttony it is S
A easier to establish where the transition ends then to define its bégimning.

: 1 The transition ends when the missile system has efiteired ymoduqﬁaon. ‘e mao-
. ; cessfully passed Pirst Article Tests and o%hcz production’ teats.and is being
1 routinely msnufactured. In other words, the transition is cofipleté when it
has been successfully demonstrated that the qyit-l on. 1indesd be llun!hctutud
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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:

1. The missile system design meets the performance requirements
specified in the Required Operational Capability and has
succesafully passed dev910pment, operationa’ 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 wanufacturing and achieve unit production
coat 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 tranaition and sufficient time and funds
to implement it.

In summary, the transition bridges the full acale development phase and
the production/deployment phase of the acquisition process. It is a period
characterized by intense activity as numerous engineering development tasks
are completed, milestone reviews are prepared for and executed, and productton
is initiated. The smoothness of the tranaition is greatly affected by aotivi-
ties and decisions made early in the acquisition process. Pew, if any,’ ittnr
sitions from development to production take place as originally planned.
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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 new 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 procesases.

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 cosis - 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 sachedules are
missed due to the unavailadility of some components and materials in
the necessary timeframe. This has become an increasing prodlem 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 vhat 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 prodlem. Thus, produc-
tion contracts predicated on optimistic estimates of these types of
compor.ents and materials freguently encounter delays.

3. Poor quality - One of the major problems occasionally encountered
during the first production contract is failure of newv missile
systems to pass quality acceptance tests. Sometimes this is due to
poor quality assurance procedures on the part of the ocontractor,
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 t00 severe, it can lead
to the shutdown of the entire production line and will result in
mejor slippage of delivery schedules.

7




4. Lack of production capacity - Occasionally, new 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-
ments for the aystem, including spare parts for initial provisioning;
vhen 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.

S. Design changes - As a missile system evolves during development, its
baseline configuration continues to undergo changes in response to
deaign 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
rav 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 Manager and his staff, the contractor, and the
MICOM functional support elements. -

1.4 Managing the Transition

Although many difficulties may be encountered during production start-up
for a nev missile system, most of these can be traced to circumstances
existing during the development phase of the system's life cycle. In fact,
some aspects of the transition into production are affected as early as the
conceptual phase of the acquisition process. Therefore, the Project Manager
sust have a good understanding of the factors and forces influencing the tnn-
sition throughout development of the n:lssile syste:.

Pirst, it must be recognised that many aspects of the systeam's oon-
figuration, cost and production methods are locked-in early in the development
progran (see Pigure 1-3). This comes about because firm comsitments must be
sade to operational requirements during the comceptual phase which in turn
linit design options for the system. As the system progresses through deve-
lopment, these constraints become even more rigid to the point where it is
almost impossidle to make major changes to engineering prototypes that have
passed developmental and operational testing and qull:lﬁctt:lon. There is
little that can be done to prevent this natural "freesing” of the systea ocon-
figuration other than rocoguung that it does happen and taking steps to pre-
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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 Manager 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 suc-
cesaful 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 must
be made between technical performance, producibility, reliability, main-
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 must be achieved if the develop-
ment program is to proceed on schedule. Thus producibility of the asystem
design may be relegated a lesser priority than desirable during development.

The design trade-off problem between performance and producidbility is
sometimes made even more difficult because of the natural "gap” that exists
between the engineering and production functions, both within the government
and the contractors’' organisations. Historically, engineering and manufac-
turing have been highly independent functions within most organisations and
the cross-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 producibility 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 new product must
be designed for both performance and producibility, 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 %o influence the producibility of the design
before it "freeszes” and to plan and execute the necessary activities for a
smooth transition into production in a timely fashion. This is the reason
Producibility Bngineering and Planning is executed during engineering donloy—
ment of a nev migssile systen.

Another ummont-mlated problem rroquently -encountered during develop-
ment that adversely impacts the transition into production is lack of adequate
resources (both tike and funds) to fully undertake certain sctivities that
contridtute to a successful transition. Occasionally the problem materialises:
because resources are not adequately planned and budgeted during the early
phases of the development program. At other times the shortfall comes sdout
because of unexpected difficultles during development. This ususlly results -
in reprogramsing of funds from trafisition-related efforts, such as
Producibility Engineering and ‘Planning;- #o correct the mm«u. Consequently
some transition-related aotivities are not m;m.l: or are hhpt
and the transition is ndnmly i-pww . ‘

10
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Thus, it osn be geen that there are mumercus obetacles and counterproduc-
tive forces that, if not overcome, would severly impact the transition of o
nev missile system froa mh’nut into production. These prodlems cen be
overcoms, however, through the proper applicsation of seletsted managemsut teoch-
niqm and tagks, as described in later chapters. o N ,

hud on lessons learned in transferring previcus missiles from develop-
ment to production, there are tonr key issues affecting the sanagssent of the
transition:

1+ Develo an effective uisition strat The basic acquisition

stntm or a nev xisaile system is estsd hlud during the concep~
It should be tailored to the smpecific needs of the

uy-tcn and should take into consideration such factors as the desirs-
bility of competition during later phases of development and produc-
tion, major activities and end-products during each stage of
development, and overall management approaches to insure that
transition-related problems are avoided.

2. Establishing mlut:lc cost and schedule thresholds. History has
own that original estimates of development coats, schedules, pro-
duction leadtimes, unit production costs, etc., have usually been too

optimistic. Some of this optimisa is justifiable in that it ia
impossidble to foresee some of the problems that ocour later in the
development program. 1In other cases, however, overly optimistic cost
estimates and schedules are due to unrealistic assessmsats of what
must de accomplished to insure a smooth transition and the time
required to complete these activities. Such unrealistic estimates
almost always guarantee the system will experience transition-related
“ffimti‘lo

3. Barly :ldontiﬁcation resolution of tmaition-rohtoﬂ risks.
gioning in the conceptua) -

transition-related risks should h mont:lned nd resolved. m-
4includes production risks and costs. Although it is difficult to
sccurately identify transition-related risks early in the aoquisition
process due to the fluid nature of the system deaign, sany of thess
risks can be pinpointed during the conceptual phase by oonmduoting
assesssents utilising upuﬂmu pnmi from the NICOM Mtiml

umtt clmta.
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In summary, the transition froa dovelop-ont to produstion for a n"
missile system is an important and complex task which begins early 40 ‘the
development process and ends when the system is routinély being ssnufactured
in the necessary qnnntition and within the required cost limits. To théct .
smooth transition in today's acquisition environment requires a well théught-
out and adequately funded scquisition plan, along with close management atten-
tion on the part of the Project !nnactr and his staff to early’ idontitioition .

and resolution of transition-related risks.
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2.0 MAJOR PROGRAMS AND AC‘HVITIIS

This chapter provides the reader v:lth an overviey of major programs and
activities that have a significant impact on the transition of a new missile
systen froa developmeil to production.

2.1 Producibility Engineering and Planning

t. DoDD 5000.2, "ln:)or Systems Acquisition”

2. DoDD 5000 34, *Defense’ Production Nanagement”
3. AR 'm-1 Am Ruumh. Donlomnt -nd Acquuition
4. NICOMR 70-33, "Production mginocring

Production Enginesring Divsion, System Enginesring Directorate
(um-nﬂ)

‘Gensidesadle engineering and pmmug effort is mu:lnd during the deve-

; of & mow missile aystem to prepare for _production. Prototype designs

voviewed from the standpoint of producibility and changed to reduce

ag costs and facilitate production; special test squipment and

Yo designed and documented; production equipment requirements
sed and plant layouts prepared; sad a mnufacturing plan must

for ﬁu—mﬂ production atnrt-up. 3 '

sstivities m W!M for by an mm-a Producibility
‘-nd Mu (PEP) effort tgwtpt sgpben phich is executed

§§E§5

il

paralliel with full scale developmesit. PEP may begin in either sivanced deve-
lopaent or engineeriag development and may overlsp Aha first produdtion

.Mumm ummummmm-
' . Conducting PEP during. full socule.. ) ,-
mmnoa da&muﬂduﬁu&-




The purpose of PEP is to ensure the relubio producibility of a new

nissile aystea prior to entering production. Specifically, the objectives of
PEP are to:

1.
2.

e
4.

‘Jdentify and resolve production risks.

'Incorporate producibility conaidontiona in the systen 8 design and
documentation.

Design and document special tooling and special :lnapoct:lon (SII).

Provide the necessary fdmrd-phnnihg for production start-up.

Specific cqntractdzf efforts under PEP usually includo‘:

1.

2.

Producibility analyses and trade-off studies for hardware designs
and incorporation of changes to make the hardware more producible and

less costly. The objectives of these analyses and trade-off studies
are to:

be

Maximise: Simplicity of design; use of standard parts; Mr
of potential suppliers and producers; process repeatadility;

product inspectability; :lntorchumbu:lty. and ease and speed
of assembly.

Minimige: Manufacturing costs; leadtime; use of critical or
limited data rights materials, parts and processes; special

teat equipment; special purpose tooling; edjustaent or align-
sent at assembly; and special handling or safety precautions.

Development of a manufacturing plan, to include:

e
b.
c.
d.
@
)
&
he
1.

Hake-0r-buy mlyus.

Leadtimes for 311 1tm. either procured or mﬁeturod
Production flow charts.

Plant h:out-. :

Nenpover uqu:mu. R =
SIE and monl tooling mmm.

Ocur;l purpose proamtion esquipment needs.
Capacity constraints.

Production control systems.

s e e
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3.

4

s,

6.

The
include:

1.

1o T

Je
ke
Lo

Re

Time and cost standerds.

Time-phased plan for production start-up.
Production line traising reguiressnts. N
Process specifications. '

Pnp-ution of manufatturing prooou data, includifig shop floor
proc». sheets and methods standards.

I-tabnnhnnt of a qmnty uumoc mm u! p@mdm-.

nonin. and documentation of SIE end .p.cm gages, tooling, fixtures

31" ’

‘eto., and preparstion of opontiu and ulihntion uctruc-

tions.

Design, doouuntution and validation of critioal nuuncturlu
Processes.

major sctivities involved in planning and executing a FPEP effort

during the oon-

ooptul phase of &t mlﬂtionmmo and uﬁm as the systes.

progresses through development. This should be accomplis
of an overall production feasidility ssaesasent during’d

phase whioch identifies production risks, m-odmibuity eomm. the

need

‘effort, consideration should be givea to including e .l uﬁd
. program in the walidation phase (sdvanced development) hmm

for new msnufacturing technology, etc. Vhen

overall producidility of the system, identify oandidate components
and assesbdlies for intensive producidility studies Suring full scale

development and determine long leadtime items fur produﬂu start-
mmammuwmw,»m n as

UPe

vgez

s i et s e i
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3. Preparation of the PEP Scope of Work. In addition to speocifying the
taia mﬁui under. the ﬁ effort, the scope of work should also
require the contractor to document the proposed strategy for
integrating manufacturing engineering with design engineering to
accomplish producibility trade-offs and identification amd resolution
of production risks. Sample scopes of work for FEP programs, along
with appropriate data item desoriptions can be obtained from the
Engineering Directorate's Production Engineering division.

4. mtn. PEP effort. The PEP program should be olonly rol.loud
by one or. more represéntrilves of the Project Manager's staff to.
ensure that it stayr properly focused and is successfully oompl.ted
Also, progress of the PEF offort should be an integral part of m
major program revius. Technical management and unpport for PEP is
usually provided My the .iystem Engineering Directorate's ?mduction
Bngineering Divisi: v,

2.2 initial Prodzetion Facilities

1. AR T0-1, Arq lumroh. Development and Aoquiaition
2. AR 700-90, “Arsy Industrial Prepareiness Progran”
3. NICOMR ?0-33.( *Production mi;wrlu

IIGOI FOCAL FOLINT:

Production humriu ‘Divisionm, Systen Mmﬂu ’umtouto
(mw)

In order to initiate lov rate M«n of a.mev missile system, a con-
siderable asount of spécial tooling and epscial tést equipmint wist be fabri-
cated, verified and installed. This is provided for under ¢ procirens:
funded Initial Production Pacilities (IFF) effort for ile ayste ‘
and supporting documentation for special teoling and special test equipmes
an end product of the TP effort for the system, therefore IFF s 1Nt
translsting those desigle 1nto a fymctioning product! ¢ 1o
canes, mmmmummwu ties it home
speciel nature and are dedicated to supporting he nev aiewil
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It is the respomsibility of the Project Manager to establish the scope,
budget and timing of the IPFF effort, as: well as overall management of the
eoffort while it is underway. The preliminary requirements for IFY should be
estadblished during the validation phase and refined during engimeering deve-
lopment. Because leadtimes for special tooling and test equipment ocan de
extremely long, special attention should dbe given to the time phasing of the
IPF coatract. Assistance muminc IPP efforts should bs cbtaimed from the
System Engineering Directorate's Production Engineering Diwvision.

2.3 Mamufscturing Nethods and Teohmology

REFERENCES :

1 DoDD 5000.2. "!u;lor Systen Muilitim _

2. DoDD 5000. 34, ‘Dofenn Production lauguent" | |
3. Bob I 4zoo 15. *Ranufacturing Technology P:ogm’ o
4 AR T0-1, "Army mmm. n.nzamt and Acqnmum S
5. AR 700-90, “Army Indutml Preparedness Progrea®
6. MICOMR 70-32, "Manufacturing Technology”

NICON FOCAL POINT:

Nanufacturing Technology Diviaion. Syctn Mmrinc Du'octom.
(DRSMI-RST)

The onnab:u:lty of appropriate manufacturing proum- and -oguipnent
plays an important role in the transition of a new missile systea froa deve-
lopment into mductiou. Such processes and equipment have -a #jor impect on
the missile system's cost, quality and performance. Because most new missile
systems represent an advancement in the state-of-theéart; they: mﬁ
roquiro the development of new mrlctmu nﬂwﬂi. N

New and unproven ‘manafacturing ucmolou mpgmm. & mjor 3
risk for missile system developments predided ﬂ sohndlog
Omr“hlwﬁummmu e

«mm 1mu.




New manufacturing methods are developed in several ways:

1.. Contractor's independent nmreh and d.nlopunt progreas.

2. 6.1, 6.2 and 6.3 w programs, particularly in materisls rommh'
and manufacturing technology development.

3«  As part qf Producibility lngineor:lng and Planning efforts for a
specific missile syatem.

4. If generic (i.e., the technology is applicsble to more than ome

weapon system), under the procurement funded Manufacturing Nethods
and Technology (MMAT) progras.

Because most nev manufacturing technology is developed under the MNAT
prograr and PEP, which is discussed elsevhere, the remainder of this section
will focus primarily on MMAT. _

MMAT projects provide the engineering effort and prototype hardware
required to investigate, evaluate and adapt new manufacturing and inspection -
methods, processes, techniques, tooling end equipment which will emhance
materiel reliability, accelerate production, reduce cost and facilitate econo-
mic quantity production of missile system components and assemdlies.
Specifically, the objectives of an M project will include one. or more of
the following:

i« Reduce production costs

2. Assure end item producibility

3« Assure economic availability

4. - Reduce production leadtimes

5. Conserve onirgy and soarce resources

6. Increase productivity

7. Improve process and product reliability

8. Bliminate or iiam Frodustion entety uum

Ilﬂmjcctommcum m«umzmmm,-.wm
neet several criveria. First, the project must address a néed for new er-
improved manufacturing technology; MBAT projects do not piovide for e W-
cation of existing technology to a specific system. Secondly, the laboratory
feasibility of the technology must be demonstrated prior to initiation of the

18




Jiot.‘ m. fmiunty demonstration can coms tro- ‘such sources as 6.1,
6.2 and 6.3a RAD programs, industry ressarch eto. Thirdly, the results of the

i A 1 MNST project must be applicable to more than one missile system. And lastly,
S the prajects must be structured to provide for implementation of the results
: t and have specific implementation tnrgata.

2 , Sipoe 1965, NICON hes initiated more thap 100 projects under its MNAT
: progran. These projects span the eatire range of manufacturing technology
am., uomd:lus , .

2 G

2. Plastics, composites and ceramics
3. Propellants ’
4. Electronics

b i A R 5T

5. Test and humoetion

7 A A 20 I R

"‘ 6. Computer sided mamufacturing

nthouch each projoot will vary mordin; to ite spoeific nseds, the pro-
joctu monnx provide for:. '

, o 1. Process and equipment design

A

2. Iabdrication of prototype production equipment

3 Plot line production of hg'rdnfe to refine process ptinotor-

4. Process analysis, :lnclnding-toelm:lcai and cost data

C S. Preparation of draft standards and specificatiohs for the process
| 6. Preparation of un hplmntat_ion plan ‘

7 A final report |
8. An end-of-contract industry demomsteation -
¥ 9. JFollow-up implementation surveys

MUT projects are mmaged Wy W Manufecturing Techmology Division of the

Iagineoring Directerate, h«uunﬁnmmt neer in the labora-

; . tories or & Pyojess o - offion. ﬁmﬂaﬁmnh for

: yregarution of a M08 (the muumwum?mh).m-

‘. mdhmmdﬁ-m. partigipating in some selection

‘. ~ for the esmiznet, m peegrets of the project’s ezecation, prepare-
1 _ tion of stotes mperts, d mw« ﬂ'c of project results.

19
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Bach PN, however, is responsible for the early idemtification of mannfac~
turing technology requirements and undertasking the necessary sctions to :lmro
that this technology is availadble vhem the aystea enters ’roduet:lon.

The major .ctivitiu in initieting and moat:lng m projects are

diascussed below. -

1.

2¢

e

ldentify manufacturing techmol needs. Early in the systea deve-
lopment process, an analysis I?'guld be made to determine what, if

any, nev manufacturing and inspection technology will bde required to
manufacture the alternative system design concepts. This analysis
should take into consideration the inherent design characteristios
and production rates of the system that will dictate manufacturing
methods and the current state-of-the-art in these areas. MNajor oost
reduction opportunities that could result from the development and
application of new manufacturing technology should also be iden-
tified. How the PN plans to develop this technology should also be
resolved.

Inputs to ASARC/DSARC reviews. Manufacturing technology needs and
hov they will be satisfied should be addressed in each of the -program
Milestone reviews. '

Prepare P-16's for MMAT projecta. That technology which the PM pro-
posed to develop under tho progras must be documented by a P-16
as described in AR T00-90, "Army Industrial Preparedness

The P-16 is used to plan the project and jutify :l\mding. lajor ele~
nents of the P=16 include:

a. A description of the mmturing toohnology need and pro-
posed solution.

b.. Work to be completed under the project. .
c. Benefits to be achieved

d. Systems supported

e. Cost estimates

fe Project end items

g+ Related efforts

he How the results will be uplmntod,

The P-16 M“"“'Pl“duﬂlrummm’m'wm"W% ,
Asmnunmmutouammmg funding and easoutions




4. Conduct MNAT projects. Following funding approval, the NMMAT projects
are norsa executed during full scale development so that the tech-
nology is availadle vhen the system enters production. This activity
entails the normal tasks in executing a project: preparation of an
RFP; source selection and contract negotiation; and contract moni-
toring. Execution of the MMAT project should be closely monitored by
the P to insure that ucceytablo réesults are provided in a time frame
required for the system's development.

2.4 Production Readiness neviewq

REFERENCES:

1. DoDD 5000.1, “Major System Acquisitions”

2. DoID 5000.2, “Major .Systo- Acquisition Process™

3. DoDD 5000.34, "Defense Production Nanagement"

A4. DoDD 5000.38, "Production Readiness Reviews"

S. AR 15-14, "Systems Acquisition Review Council Procedures”
6. AR T0-67, “"Production Readiness Reviews"

7. MICOMR 70-33, “Production Engineering”

MICOM FOCAL POINT:

Production Engineering Divia:lon, Systen mgineoring Directorate
(DRSMI-RSE)

Aray missile systems subject to DSARC review at Milestone III (production
decision) must undergo an independent OSD assessment of production readiness.
This independent aasessment is conducted by the DoD Product Engineering
Services Office (PESO). Prior to the PESO assessment of the system's produc-
tion readiness, the PM must execute a Production Readiness Review (PRR), which
is a formal, documented, systematic examination of a system undergoing full
scale development to determine if the system design is ready for production
and 1f sdequate plinning has been accomplished for the production phase. An
initial Production Readiness Review (IFPRR) must also bé undertaken hy the PN
early in the engineering development program to asseas the production readi-
ness of the systes design and identify potemtial production und Jogistics
probleas. lan-ujur systems do not require an IPRR.

the pﬂury pirpose of a PRR is to identify and quaniify rifsks in tren-
sitioning a new missils system from development $6 production: ‘Such risks
must be st an acveptabdle level to 1nclude not breaching thresholfs of ovet,
schedules and techniounl porfcrunce before the production M oan be
glven.
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except that an IPRR is conducted early in $he full scale development progrem
or, on occasion, during advanced devalopment (validation phase). An IPRR is

used to surface luction readiness mlmn hat m\nro resolution duriu

enginsering devel mnt. _

hch or Any mtu development must hnvo oonplotod an IPRR 12 months
prior to ASARC IIT and a PRR 2 months prior to ASARC III; however, the speci-
fic scope, timeing and level of effort for these reviews is somewhat at the
discretion of the PM and will depend on the unique circumstances surrounding
the system's development program. For example, aissile systems which are .
being developed by a prime contractor and several major subcontractors would
require - 1nerounta11y executed IPRR's and PRR's for each major subsystem and
the prime contractor's integration efforts. Similarly, IPRR’s for sisgile
systems in advanced developmsnt (which may be the case when competitive deve-
lopments are being pursued) would not be as extensive as those conducted
during ugimr:lnc -development and would not.focus as heavily on the adeguacy
of a contractor’'s production planning efforts at this stage of development.
Thus each system's IPRR's and PRR's should be planned, budgeted and oxecuted
by the PX in accordance with the systen's apoo:lﬁc requirements.

In general, the following factors are invostigated during a PRR:

1. Product Design o
a. The design is low risk from the standpoint of préduéibility.
b, Design chnage activity has sta'ﬁiiiﬁad at a‘iov lml.

(1) vValidation demonstration of the design has beea
accomplished, including qualification of subsystess and
components as agpropriate and the denonututm of pnrfor-
siance and RAN characteribtios.

. (@) .th portions. ot the a«m are mmiﬁaa and Ao not
. ;inﬁrodm ignificant ﬁm to prodnc bions T
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2. Industrial vesources .

Critical and mm utcrhlu are wsed otqa whbro acmpa lv
required perfo rxoh wie 1s mﬁmh ‘with nilmchd
non prioritin and an dons.

Alternates for critical uaterials or mmu m Mﬁod in
the design.

Production cost projcctim m. bnn -ndo and are well -uy-

Flant Pacilities, Prodnotion lqnimt. Test iqupoat wd ;
!0011u0

(1) Plant capacity is adequate for the uquir.d mmtlea ﬂh i
taking into consideration othn production efforts. . . ;

B

(@) Consideraticn has been given to nset surgs (peacetime) ebd . '

mobilisation (declared emergency) production mlim _ ;
A commitment to participete in m moﬁ ndustrial _

ness phmiu m has 'bun ul

(3) consmtor and governmen‘-ovned Mn“ﬁw
squiment, special tooli.g, and special tes
been identified in tevms of specifiocatioms, .
finances. munt&mm iu ¥ion " ,“
muizmtn. " '

(4) Needed p).nt ndom:;tion and yrodwkiviw hanoesents..
" have besa accomplished, including sivantageons smplaymeht
CAD/CAK and ofher sutomated techniques. Aesooisted o1

software has been Mlopod. N

(n‘\_,_, Y. |

FaydE - zomy .
(!) b -nm wur um m m m , .
Lo _ : e b *‘!q%?rwnﬂi "*ﬁ'w o~ - .

Q‘Y?f'ﬁ. fre) "w‘i s QPM 't“

&;é?é ﬁ‘ NW ¢
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S c. The pature and sequence of manufscturing methods and processes,
S togotlur with associated facilities, ul:lpioat, tooling, and
] a}»-!’ plant layout, represent muniul nppnoutim of mm tech~
S nology consistent with:
= (1) Product specification and quluty requirements.
: & | . B
‘ ; (2) ‘Quantity and rate requirements.
- ; (3) OSHA, environmental, and energy conservation requirements.
s d. There is demonstirated aggreasiveness in applying value engi-
neering and in seeking cost reduction improvements.
_ e. Alternative produotion approaches are availdble to meet ocon-
| ‘ tingency needs. - ,
. f. Drawings, standard and shop instructions are sutficiently expli-
g, ' cit for ,oo'met mtorpr.tation by manufacturing personnsl.
; ! g+ Configuration management is adoquto to assure configuration .
' L identification, control and stat\u accmting during production. g
. b ' h. Provisions have been made for determining producidility and cost _‘
E - i ,. impacts of wmﬂng clungcs Introuueta during production. i
’f' | 4. A prograa matisger has been nsuigned the anthorny and respon-
sibility for manufacture and delivery of th‘ uystem and the func-
‘ tional elements and staff of this manager's organisation have
§ been identified. Policies and procedures have been documented. s
\‘ Jo A management Momtion systen exists which provides the status
E L of production and sufficient visidility of problm to etible 1
4 i responsive managerial uotiona- 1
E 4. Naterials and Purohused Parts ;
a. A complete and scourate B411 ‘of seterials hds ‘been m
2 ? b. “Nake-or-buy" determinations have bevn mele for ail ‘sigutfios
- 1 or oritical olmnts of the system and are nmm Yy W
- ; Juotiﬂcutiou. [ o , _
o. long lead time materials have been zmem.a m -omn wo o
tiated for sdvance procurvment. s et
! d. 8010 source items m “ﬁﬁﬂﬂ ﬂ miﬂﬂ’ W : : T
b 0. Oonmt umm htor!n ﬂ' I| ,
R _ tified and fully integrated with progrem | ,j f
b inoluding aescofated. mamm,@: ’
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K f. The contractor's msterial mtul/im%fy"m'h ofequate.
F & i 8- Te comtrector's material procuremént plan provides: |
2 s (1) Bffective procedures to determine material Ml. htdtuu.
| : . - and delivery achedules.. - ‘ _ ;
288 : (2) cutorh for nlactioa of -ubeontmtou and nnngn which
S ; enphasise timely dslivery of acceptable material in suf-
% i ficient guut:ltiu st a reasonadble ocost. _
| - (3) Multi-sourcing of critical items to the extemt practicable.
f | ’ .} (4) Bcono-ic lot a:lu ordou. ‘ \ ' 1
i (5) Visidility snd control of veadors and suboontractors. '
De QE_Q 1}_}1 m : ‘
) ,.’.j The Quality Auurnnco function .'a orpniutiouuy placed uul
L -tructurod %o permit iudepcndont und objectin judméc.
3 * I b. The contractor's quality program is in accordance with the
2 B i : . contrect requirements and the qmit: plan is Approyrutc for the
- ' _production program. ; :
; ' ' c. Necessary quality oontrol procedurea and qunlity lceeytanu ori-
4 _ tcru hsu boon utlblishod ; , o
4. The Qul:lty Auuum ormint:lou 1- a pu'ticimt in th. pro-
} ; - -duction plamung and facilitiution effort.
ey g s .
) %!; 6. . Logisti _
i g _ ‘
i iz a. An integrated logistios support plan exiats which identifies sup~
£ port requirements, schedules and critioal aupport ailestones
3 -which. mrt the phmd I0c. . . C

5. Brofuotion capscity Sxiats to mennfi .'i ; ik :
- Ancluding @Wu for ﬂ& nsage 1
- deployment.

Ce




7. Contgct Ammltuﬂon

‘8. Adequate government represeatation (u-b,ou. mnuu. and
functional responsibilities) will bde MM at the major pro-
duction l:ltu.

Y. Appropriatc liaison exists between ﬂu Dod mt Program
Nanager's Off:loo, the on-site Government representation, and the
oontuctor '8 proauction ormiqtion.

c. Effective Government procedures have ‘been uubnm for timely
proonq:lu of elum propouls and hmnm of change orders.

Major activities portnniu to the palmning and execution of Il'!l'n and
m'. are bdbriefly described in the following paragraphs.

CM PRR requirements for lntul o
' nitial planning paent programs
systems should reflect requirements for IPRR's and ‘PAR’s. . ma ‘helps
insure that adequate development funds are available to execute the
reviews and desonstrates to DARCON, DA and O3D the soundtess of the
development plans as t’hw prtun to the tranéition from dsvelopment
into yrodnction. _

- Plans for mdacting m"t and m‘
‘ omution for. the ml.ntm T and
n:uostm II procrn reviews.

Prepare IPRR and PRR inp ts'to. gin , " _

ntractor support is required %o mcut. he- IPHR"s an '
Although thess reviews rely primarily on dats am m m ~
for other purposes during the ﬁmlopunt pro&ru they & require
the contractor(s) to provide this data to the reviev teams and inter-
face with the teams while they are cn site. ‘ ‘
development RFP should reflect this mirmnt for nmrt hrlu
the m.. and PRR'i.

DCAS or other cmesite pvm-ut wuwu‘ mm— o
other ;ovomt maﬁﬂn. e Wcﬁ.

lent nxumwmmmwﬂ‘m Nilall' Semii we ,
bership, muummmﬁmu X
m&i«no&mm mmunmamm
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industrial and production treining and u’orxmo and will nclﬁo
representatives from all sreas affecting the development/production
decision, such as production ouimr:lng. configuration sanagement,
and quality assurance.

i Fes iF S A -

Conduct IPRR. After finalising nruuennta with the oodtncton(l)

or . government ggencien, the IPRR. is ognducted en eaite and
takes approximately one week to .gopplete. . Prior to this on site
review, the IPRR team will have met at least once and will have
reviewed the necessary wpd- 1ts. The osatrsstoz(s) will
also have been notified of the types of data required to support the
review prior to the vieit.. During the review, the teas: will -evaluate
the areas described previously and identify those issues which
require resolution during the remainder of the engineeriag develop»
msent prograa. numau to be oo-pleto at least 12”,&1“&

. ASARG. III.

%ﬂ IPRR ﬁ rt. The IPRR report will oonlilt of objectives 1
onclusions on the review findings. This assessmeat will idea-
-tify- potensial problem arees ma could cause. productien, oees, i
quality, Jegistios or. ; Bach risk will.be expressed ia

 terms ot up amm mm ml potonthl dtoctna
8-"- ey

it Mld inclu&o purtlcipttion w individnh from DoDI a8
observers, thus preparation of the plan should be ooordiuw with
_that organisation. The PRR plan must also be submitted to. hg DARCON
Office of Nenufacturing 'rochnolou -at least one -onth ,prim- m- ,
Min& the review. . .. . e

ady 'V.I,TMPﬁ i- oomuctod 1n mtuuy tho lmmr u |

%

3 iR desorided in activity 6, adoye, tut ja wore detel \
mmmﬂmnbmmMudhnm i contt

facility, although shorter times may be-used for ca site review 6f w
suboontractors. m.m-mtbo oumtu mmm pﬂ&rhm ‘
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23 Contigeration Nanagement
) .
t. AR T0-%7, contu\u‘tion w

2. DoD STD 480, "Configuration Cdutrel « m .-.u.
Deviations and Waivers.®

3. NIL 8TD 490, ‘Bptctﬁutiai Moi-' S
4. MNIL-8:83490, “Specification, Types sad Fores®
RICON JOCAL POINT: -

Eaginesring Standards and Data sy.tou Division, m m
Directorate (m-m)

Coatiguration luw t provides for the 1mmum-. bovemmmtetise,
ococatrol ‘sullit of Mml uﬂ el characheristios of. h pii

tuam.&muh

mmeawuannmmuwamm
and a coaprebensive disoussion of the mabjoct i buyend the soefe of Wis
gaide. Therfore, only those Coanfiguratiocn Nazagement issupe that hiave a
direct bearing on the transition will b discusesd here. Mui Muu

mumM:uabmthﬁ , b en
of this seotion or contact the Ny gl i
and Data ?nmu Division, mw: uﬁbmwuﬁt wwﬁ

Key tm-nimhm mﬁmﬁu m m um mm»
uuuummthtwmmmt w
data m aod mﬁam nutm Ve

soale muomt.

oontrollsd by u Config % $ B

Wmit is. mzy
mu isitiel muoq ot

nmnm(m w
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the TDP until sfter lov rate mtiumormu.i&m-mt
inevitably take place. Although the goverspent would asill hews to pay for
the design changes, this would expedite the turparound Sise fer approving
ohanges and reduce costs because of elimination of the need to modify the pro-
duotion contract. Therefore, when preparing the Configuration Nansgement
mmmn«umgm«mmmmmm
the adwntages and 4i, govermment 1
mmuaum;mm@.m,_ TR

conﬁgnut:lon -wm- are also imrmt trensition-related events. The
three major configuration audits are:

1. ? : miion Audit (PG Mamdituamotmb
: elopms - ' Muxtcphnm
mumny. mmammuumaﬁmm
mmmMMpmmnnnsaummnu
Mtim, as mmm W m teat m

. ' Ting this audit the TOP is W

miut thc h-t developmental prototype for completeness and
808UPAY mmoncfmmutoinmomtﬂ. !lh\:llt"

- ‘ bed by thp domhg&on abmuto m mm
. of, m&uptm mh g, the nvmt The Md- mm h' a
special team motmd m mm orders. . = ..
! The crva is a tech-
it pert , r— ion itema to vali-
date that the hnrdnro produced m to “the m, including
approved chcng« at the time of the eudit.

In sumsary, configuution Kenagement pliys an important role in the thn-
sition from development to production by jwoviding & TDP that acoyretely
reflects the systeam design and qvulity assurance moodum m a ssans of

ooﬂrolnuw:tothm-,-r : _ .
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using -stendards is verified during the engineering develdpment as paft of:

‘Audits; and the Production Reediness Reviev.

100w yocs pore:

anummuummm
Birectorate (DEMMI-BSD):

m»mmawaunmummunuumm ‘]
the adeption of stendard oriteria, procedures and components. The use of :
standardised compoments, for example, generally reduces or sliminates ocom-
ponent development m. inoreases the mumber of suppliers and d.em unit
costs.

Daring full scale development the contractor uhould be mum to pursue
a vigorous staadardisation progran for the missile m, perticularly in
terms of compoment parts, materisl standards and processing and inspection
procedures. However, it should be caphasized that the application of stan-
dards should be Gome on a cost effective basis. In some cases staniards are
applied that attually exosed the requirements for the system and theredy
increase soquisition costa. Thus the development contractor should be
Wh.ﬁﬁo-qﬁmhl&uhﬂmm—mwmnnﬁm
of stanfards.

mmmmmmammnmumm--m-
dardisation progras Tor W% stesile wystem. The oontrsctor's effectivensss in

the initisl veview of technical drawings ssd specifiocatiocns; the Producibility
Engineering and Planning effort; the Functionsl M ‘Piysiocal maation

1. DoDD 4155.1, "Quality Assursnce”
2. AR T02-4, "Procurement Quality Au'umu"f

KICON FOCAL POINT:

Product Assurance Directorate

Quality Assurance (Qh) o W that ‘fu ‘
ensures that material conforms to e m'm gun Y. performance, o
reliadility standards of e 1P W - ol ’ ‘
establish QA standards, design of irmapection iﬂ test qu&w w to
deternine product acceptince, and to insure uut coet conforuance %
requiressnts. N

. ' ‘ ' 0
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The followiu activities, which wers pmimly dimuod. should b
undertaken during full scale development:-

1. Estadlish QA n‘qu:lrmntn for inclusion in the TOP.

2. Develop a QA plan for inapection of the system and its
during initial production, imcluding "fly-to-buy” oriteria if
appropriate.

3. Design and document special gauges and SIE.

The success in transitioning a missile system from development to predue-
tion is highly dependent on the quality provisions of the TDP as it emerges
from the development process. It is during the design process that com~
sideration must be given to such key production-influencing factors as inspeo-
tability, testability, component qualification requirements, critical process
controls and the nature of test equipment employed. If these issues ‘are not
adequately considered during development, then problm are inevitadle M
the system enters production.

A recently developed technique to insure that quality aspects have bnn
adequately incorporated into the TDP and production plamning is the Quality

Readiness Review (QRR). The QRR is a formal, independent upnlnut of the

quality assurance provisions and uccoptance test proccduru -hich is oon&uotod
to verify that:

1. The design is adequately characteriszed in the -m'.
2. Acceptance cArii;ot'iaj relate to design and pdrfomm.

3« Quality assurance tests dmnotmto system perfomm and
reliability. _

The QRR is conducted late in the full scale dol;glomt phase and is
aimed at minimising quality sssurance prodlesms during the tréasition from
development to production. In the future, it is anticipated that QBR's will
be conducted in parallel with Production Roadinon m«-.

The PR sust determine who will be tasked to conduct the reviey. (o....
Product Assurance personnel or the comtractor), what the review should

accomplish, who will pnrticipnto in the review and the nepessary -nutom to
oontrol. the effort. Specific issues to be addressed during the meview m
tailored to the unique requirements of the unﬂo m hin& ssssened.

Yor each key to Ybe included 4 Ao min. the foumi. Mm are
typically inocluded .'m the umt: .

t. What are the quality assurance provisions asd m/mu
requirenents for each area? -

2. Do these provisioms ad u«am relate to m 1«-‘- pmm
m'm-:mu? ) : .
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How are these muim.'nt. ilﬁlmtaﬁ? T P gt e

Are these requirements propcﬂy defined anid cost effective?

Vere dovolopu‘n’c prdblm issocia‘ﬁo& vtth produetion propdﬂy
addressed ‘and el:minmtod? e

Are d;fect classiricatiou proporly categoriud (critieal, ujor,
minor)?

Are saspling plans adaquitc o achio"n tho dos:li%d 1"01 of qut‘lfty?
blﬁat typel of inspoetions are raqu:lrod for thc dofectu‘?

Are proper" empl.es, si’anﬂar&s aml uumtm analhblo‘ M m
‘1nspdct:lom R ;

What special inapection oquipl*ent is roquired?

P

vIs this oqu:lpent properly designqd for i‘ts int'onilcd rol.c?
Amt* ste the :ln-prmss mtmis used and g]:amd fbr prodwctioﬁ?

Are the tolerances of the components consistent with the fo’l,om :
of the end itea?

. L
% .

Is the TDP adequate to -urtain consiatont quqlity fron —nufaetmr
to manufacturer?

Is the end {tem meeting the porforuncc chnetcriatic& oruiuny
established? : ,

Pollowing co-pﬁtion of the QRR, a“fifial ropogt 11!“1:1‘0’!1"#* umng all

findings and recomdendations’ n&o by thc M
corrective ‘sctionm. T e «
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Design to cost is a management compt wherein unit cost goals (production,
operational and maintenance) are established early in the development phase of
the msterial requisition process to guide hardware design end oontrol program

The design to Usit Production Cost (DTUPC) geal is the.unit cost goal to
be achieved in the production phese of the 1life oycle and is besed upon the
existing best estimate of gquantity, production rate, time frame, and, when
availsble, cost/quantity relationships (learaing curves). The DIUFC goel set
forth in the development coatracta should be difficult but achievadble. The
~ DTUPC goal represeats the recurring hardware unit eoat- not including the
costs of government furnish equipment. .

S '!houjorthmtofmmrcwtwtktodwolop-mn-mcmh
produced for a pre-established, affordable cost. To meet this objective,
trade-offs must ensure the lowest cost while achieving the design effort that
the proposed end item can be produced at the agreed to schedule (quantity and
rate) at the stated unit production cost goal, while meeting minimum essential
performance requirements. The DIUPC slements of cost will Be atructured so
that DIUPC values can be clearly tracked into actual produgtion cost proposals
from the contractor. An active Producibility Engineering and Planning
program can assiat a contractor in meeting ita DTUPC goals through improving
the producibil:lty of the system.

2.9 ‘Vlluo noqri
. < .‘

1. DA PAN 5-4-5, "Value Engineering Handbook"™
2. DARCOM R 70-8, "Value Bngineering Progranm”

NICOM FOCAL POINT:

Value Engineering Office, Systems Engineering Directorate (DRSNI-RSV)

Value Engineering (VE) is an organised effort directed at analysing the
funotions of defense systems, equipmwent, installation, opevation; etc., for
the purpose of achieving: the required function at the lowee: votal cost of
effective ownership, consistent with requirements for performance, reliabdi-
1ity, quality and mmintainadility. VE has proven to be.an effective means of '
uduciu soquisition costs, particularly if applied early in the life aycle of
the ".t“o

Savings resulting from contractor-proposed VB chuos sre gomuny
shared with the ocontractor as provided for in the contractual olauses. Since
the advent of design to cost; however; VE provisions are-only. selectively
appiied to development comtracts because under the dnun 0 coet provisions,
the ococatractor is already bdeifig conpetusated for cost reduetion efferts.

3
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The key. transitiom-related sctivity congernsd with VE is to insure that
the first production contract incorporates appropriate VE incentive clauses. -

2-10 Integreted Logistios Support
REPERENCES:

1. DoDD 4100.34, “Devslopment of Iotegrated Ioguuul Supply for |
Systens and Equnipment” -

2. AR 700-127, "Intcgmted Logistics Support"”

‘ 3. ™ %703 Sﬂ'ics. "Intogmtaﬂ Iuogiwu Support

4. Dobb 5000 39. Aoqnim:lon and hmgmnt of Inmtod log:l.t»ic-
; K sumrt for Systems and Equimt

ILS Office

Integrated logistics Support (ILS) planning is performed within the Aramy
to. establish support and maintsnance objectives for systems and squipment over
their life cycle. The ILS process is integrated concurrently with 4Ahe.
systen’'s development process. The lack of timely and systematic support
planning can adversely -ffoc't opowbionnl availability and total life egcle
costs.

Major elements of ILS plann:lng during develdp-ont 1ncludez |

1. >A maintenance plan. ‘ - o

2. Support and test equipment.

3+ Facillities uqmtrcd for opcutm md mppbﬁ' of. tho mtcn. o

t

4.  User tuiniu, iuluﬂm mdum m oquim

He Teohnionl data such u mntinc mnruotim m u:nm
mi’- S RN

6. Pomnnol phnn!ng.

L

7. Supply: support includtng scquiring, oateioging, peckaging, pre--
servizg, storing, tessisg and disposisg of spere parie.

- e ‘hn-pomnm ud mnu hﬂ.ﬂm Mw«, qumt n&» : ‘
facilities.

9. lLogistic support M@ln‘.




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 considered: ~

|
2.

3.
4.

5.

Does production capacity exist to manufacture 1nit:la1 spares?

Is the state of development and acquisition of support n’ﬁimnt and
test equipment sufficient to meet the systeam deployment schedule?

Can train:l_ng' devices be produced to support the deployment schedule?
Are contract technical logistic support data and requirements
available to insure concurrent delivery of system support and hard-
ware elements?

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 am
attempt to improve the transition from development to production. These con-
cepts and technigques are briefly discussed below.

1.

2.

3.

Production Line Verification. In the early 1970's, the DRAGON
Project Office employed a technique known as Production Line
Verification (PLV) 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 deteramine if there was con-
sistency between the TDP, the contractor's internal manufacturing -
documentation and the work being performed on the ashop floor. Both
the prime contractor and major second tier vendors underwent PLV"s.
It is believed that this type of audit helped eliminute production
start-up problems and resulted in a high reliability of initial pro-
duction units.

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 reducticn. Such
contractors are prohibited from participating in follow-on hardware
procurements for the system. Their role is to provide an unblased
second opinion on alternative aystem design concepts and cost reduc-
tion opportunities. It is difficult to evaluate the cost effec-
tiveness of eamploying such contractors due to the inability to trace
the time origins of cost reduction ideas.

"Design maturation”- sms. One missile system curreatly ian full
scale development, ﬁ. ﬁo foregone the traditional engineering
development approach in favor of a "design msturation® effort. The
"maturation” phase consists of finalising the system design, qualifi-

cation testing, and preparation of the TDP. Concurreat with ini-
tiation of low rate production, the initial production facilities

35
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missile systen. Threat projections, technological fo ots, |
Service and Army plans are examined to determine operatiopsal oapabi .
doctrine, organisation, and potenmtial .msm aystens thet will improve Army
foroces. The technicsl, military and sconomic bases for M »
established and concept formulation initiated through pertinent stw
the development and evaluation of experimental h-m C¥itioal u.u ond
logistioal support problems are ideatified for investigation ud anhtiu ia
subsequent phuo- to minimise futun development risks. : e

The mmnl ph”e is a highly intersotive process MMMﬂn por-
formed simultansously and/or sequentially. ‘How long a system remains in the
conoceptual phase depends on the characteristics and status of the o ,;ﬁm
and technival factors making up the propoded program, the urgency of mseting
the perceived operatiomal threat or miromt. and resource mtmm

. Initiation of the conceptual phase is. depsndent upon Dod. approyval vot a
Mission Element Need Statement (MENS), which defines the operational task to
be-accomplished by the new system. utcmtinmtmmhmm
explored under the asgis ox.mnmromormm I Gronp. -

plan. Also, a Decision Coont x;.gg
proposed for DA and DoD ﬁiutm Teviews

At, the oonphtion of the conceptual phase, the folle :
sidered at the Milestone I review for emtry into the m&ﬁu ﬁn (ﬂ
15-14, "Systems Aoqwllit:lon nmm Council .l'zoodum") )

l__a_ogz The aission ele
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3.2 Aoquisition 3tretegy

An initial muq:tion strategy mst be developed for qqtn during
the conceptual phase. This strategy will define the mmber of altésmative
qamuummuwutsummmmm the ‘
muircuntl for Govomt Purnished hﬂmt. the desirability of a second

wotre Wy out, contract types, nhnud
hh. gtc

nthouh the initial aoqnintion otntou sy b mﬂl durisg later :
phases of development, it is importaat mgmmum ‘ &y Yo realistioc

and effective. If the ox-wm -tf:aw o0 optiniatic ium m fally

Mﬁn-.

m consideratisns vhen WMM glu muﬁuen m WMS
004 m;o.-m u p«om- h el

3. W11 Initisl Production nmni_
are the time frame and mm |

4 W11 lonig 1eadbine 1ww % be plrod
in order to mest M&ﬁu ‘ b

5. Ii & ‘.loﬁ u*h Mﬂa i o

IO s s b on

o in e 5 A PRSI S v

R




A O g

.
o

hm. mmntmuummm onoept
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predustion feasibility asvesmient of sltersstive syston oomospts to identify

produstien ridks snd he m producitility-1elited actions requived
during develoguient; of & realistic usd effegtive euquisition
.tuﬂé; and ‘the mm-ﬁﬁt ‘of mﬁhiury iuun 0 m oaln.
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utility, cost, snvirenmenysl -ispact, human:engineering; .

c‘:’ﬂ. Vrff |
‘!ho unution mu consists of &ou ltno mry to Wm

nary design and engineering, accomplish necessary plamning, snslyse trade-off

pPropasels, resolwe or siniwise -logisties Prodlens, prepare & fomlmn—

- ments docunest; andvalidete the speten concept for full sosle dewslogeent...

The validation process may b condueted hy compesitive .or eole mm—
tors ox hy in-house laderetories. . Wm develeped -and deated in:
order o estimate the prospesiive m;a technolegio -feasidiliny, ﬂum

openntinanl. .
tiveness, operational suitabdility, and to initially evaluate produeiuut}
considerations prior to mtorsag full scale Mlomt- _

At the completion of the wvalidation yhnc the following items are con- ,
sidered at the Milestone II review for eantry into full scale Mlomt (no
AR 15-14, “"System Acquisition Review couneu Procodum): k:

1. Need: The mission element task is reaffirmed to be essential: '

2. 'nlruts The updated threat is credible, sddresses the correct tisme
and has been nud-t«l.

3. gmuw Altcmtim: B ’
@ Satisfies tho uuion clount need.

be I- cost effoetivo

c. Is within established constraints
4. 1Is supported by results of demonstration and validation.
‘e. Considered fouign and other nm« alternatives.

£. Provides for nrvico and B0 mm-ua and moa-epoa-
pility.

g+ Takes ‘iato sccount wnt nmoo mm.
h. Takes into sccount -mm1 mﬁﬂ.
1. Estadlishes mlur mdnunw cﬂw

4.

Re Imm QIMMo Mauw “ PR
- hbiut].




C. m«-mufomumm,mmmmm

o Addresses hpaat on ws ttmtm and wu«m u-muu.
f. Includes use of simulators for individial asd unit treining.

S e ,_

g+ BEstablishes porfomnco goals and thruhoul.

he Recommends disposition of cufrent ruﬂy or series of quip-
- . ment being replacad or phased omt.

S stical Pactors:
a« HNinimise operation and support vobltl. R
b. Ninimise maintenande and support perecunel

o Establieh unabsnta, hiiunuﬁ and Naintainability goals
nnd throoholdl. o -

4. Plun for Inw.m Duistiu &lmort.
6. cOItt

a. Establishes vnudity of cost estimates, 1u1mu cost and
_operational cftoctivmu analysis.

" b.. Sstablishes muotie dui.gn to cost goals nﬁ thresholds for
" hardware and operat:lon- and mpgort. -

Ce Progrn ooat thruholdn and fiscal year thnuholu.

7-5&&3&1&?&&&*

a. Hss been updated, cffcetin].v supports achievement of proguﬂ
objectives, and is being executed in the oconduct. .of muu
, management.
b. aonquwtm butun Mummﬁnﬁm,

" . -Comtract types sve ovhaistest -gt the M aharo-

V‘Ftﬂiniﬁ.' ﬂ»mo dhae
d. mmuuw -l mau risk considered.
‘o Planning for selection of major sidbeysbéns is alearly stated,

sed sustained ‘competition, ulmmmmu‘
, llllﬂlu ad Wﬂ. oguipe 1ate.
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f. Roqu:lmcnt- ntabnmd for long leadtime proourement n-.
verification qf production ring and design matyrity
(io.o' Mcﬁ* ”“dim.i‘ V‘“’. ﬂd .'Mlimn‘ the

) Pmmtion MO Saenta DR o . R -

8. eh___c__dulo: Gocls md thu-holda Oltablilh.d. L

9. Risk: B P I PP
a. Uncertatnties and risks identified and sogeptadle.
_ b. Adequate plans to resolve remaining ucertsinties and risks.

10. Testing:

a. Mltc of devélopaent mu “and o’owtsdnl ‘besting during
validation ﬂut mﬂ mum. e

i - A :?:i“m‘*.?&t”ﬁim.
and plaa for further testing. ;,
o Update of Ovoidimmtos Sod Progras ¢
1. wo » = o
‘be_ Selected lquutin Meport, (!&l) mtum i ngyropﬂm.
2. Legsl Review: Conmsisteat with ufomuoul laws o

Although there are msny separate’ aottvitios ﬁtt st w ww %o
successfully end the validation phase, the issues descrided hﬂ } ’lm
paragraphs are particularly um-me to the tramsition’
production. ‘ :

i

s

o

Ceiferl o

2 e

The mmnwuﬁw M m-& e bohosiu
be updated and expanded in the u«’m:m m This can b
means of u separite mnnﬁ 1 il PRaiil
advanced developement or® - 188
scope of work.

& g
P AR R R

The mauemmy
include: T
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2. Producibnity mlutim of sslected assemblies aad components to
reduce cost and simplify manufacturing.

3. ldentification of. -:m- special tboliu and test equipment require-
nents and estimation of duisn. fabrication -nd ’rogﬁu costs end
leadtimes. . y

4. Bvaluation of nnd for nev or i-provod muchtnriu and :lu,poct:lon
~ technology that will be needed to support production.

5. Determination ot tnoint:lu and oqu:lmnt roqnind t'or production and
sdequacy of existing capabilities.

6. Batimation of leadtime required for production start-up and the need
for advanced procurement of long leadtime items. - _

4.2 Initistion of Nemufacturing Methods and Technology Projegts

Nanufacturing Methods and Technology (MMAT) projects can take several
yoars to complete. Therefore, it is rocomndod that any MNAT project sup-
porting a aystea be initiated during the system's validation phase to insure
that the technology is available in a time frame that is useful to the
systea. In order to be useful, MMAT project results shoud be available early
in the full scale development phase so that it can be incorporated in the
Producidility Engineering and Planning and Ini«tul Production FPacilities
eofforts. Stopo for mt:latinc mr m'o)cots \nre dilcuoaod in mptor 2.

4.3 unﬁu Dou&to cqot Go;lu

Besed on the results of the advanced donxomt contract, . the design to
cost goals should be revised/updated as sppropriate. - Information gemerated
during the preliminary producidility aralysis and actual oosts incurred for
fabrication of validation prototypes should dbe oonaidonﬂ, alou with any -
cmcn in planned product:lon rates and qmtitiu. '

As the validation_phsse nears mloﬁon, the &o:«t mr should have
& better wnderstanding of the activities that will dbe required duriag full
scsle develogmens. Ia partiowliér, the requirsments for Prodweidility
Bagineering end Planning, Jnitisl Production Juacilities, long lesdtime pro-
curements, low Rate Initial Production and Production Readiness Reviews,
should be mi“nd in ﬂhﬂ IM lnohm 1n m lilutm IT review.

g
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muu 911 soale mxomnt. the *ﬁnéi;e mtu. including all items
necessary for its support, is fully developed and engineered, fabricated and
tested, and a decision is made whether the mta is acceptable for production
and deployment. The inténded output s, 85 a mininim; a preprofuction system
that closely approximites the desired final ‘product, thé dooumentation
necosur,y to enter the full scale or lov rate production phase, the planning
and data required to field and sipport sn intégratéd system, and test results
which demonstrate achievement of the chnnctiristico stated in %h- requirement
document.

The important objootivn during the full scale awnopunt pnu includes

1. cont:lnuo system engineering and oonﬁguntion management to insure
tha the technical data matches the developing system and remains
under oontrol.

2. 'Undorco formal mm uldcﬂon, when this proeoss appiiu.

3. Phn {or and oonduct Moiomnt and operat:lonal tests (DT II and
’ O’! II

4. ‘Co-plotc tho qnu acﬂnition (smificaﬂon. mm- and ssso-
ciated documentation) so a¥ to be aliequate for production purposes.

S. Sufficiently define thruholda and design to cost mh to assure
identification of major developmeht. snd Mntinn m viriances.

6. Continue to prepare ‘for the production phade by ob-plttiu
‘ Producibﬂity Engineering and vmmu. 7
£s - - A
10 Complete Nateriel. Hddiﬁ. le. W! of issue Pm' Wﬁ“’ﬂ
training publications, integrated lo.htiol sapport, m. LB

8. Achieve type clasaification "Standard” for these qntm to enter
' full scale yproduction as the next phase or type Mﬁuﬁm
. "Limited Procurement” for those mtm ‘Mch 1111 udor;o lmv rate
‘1nitiml production. i

9. mmu«mry-tw-'um mamu “l
© grams to aScomimodate low rate imitisl me:a i»r ﬂwa is a&'«

Durtu the full scale Momt nuu. -;huit -ut h mod on

' reducing technical risks and establishing confidsnce that. the systea will

function in the intended envirosment. The systen or item’ developed

this phase must be fully representative of the materisl to be dslivered as
production items, differihg only.in the mamufacturing aspects nmzvo to
"soft" tooling versus "hard™ or Motiu muu.

6
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At the completion of full scals development, a Nilestons III reviev is
held to determine if the system is ready to enter the production and
deployment phase. The following items are oconsidered at the seview (see AR
15—14. “Systess Acquisition Heview councu Procsdures”):

1. HNeed: The mission element task is reaffirmed to be essestial.

2. Threat: The updated threat is credible, sddresses the esrreet time
, and has been validated.

3+ Recommended System:

a. Satisfies the miasion bolmnt nsed.

b. Is the most cost-effective alternative.

6. Is within established constraints.

d. Is affordabdle. | |

e. Providos -for NATOQ standnrdin-tion and interoperadility.

£, hhnco- cost, schedule and porfomnce offoctinly through
trade-offs.

4. Operational Fsotors:

a. TForce structure and schedule for phase-in.

b. Impact on Reserve Cmpononta. - _ : _

c. Impact on MOS structuro and :lndividul tu:ln:lu. ,
d. Use of simulators for :lndi.v:ld\ul and unit training.
0. Parfomnce goals and thresholds mtfimd

O Diupo.ition of current family or uriu quiyunt bo:lng
replaced or phased out. , . ‘

Se Logoticnl Yactors: '
a. Minimigzes operetionsl and sapport ouu.'
“b. Minimises ¥aistenance and nppoﬂ persoanel.

c. Reliabflify, Avuhbinty and Mnmuunw (m) pnn m
thresholds reaffirmed.

'd. lotegrated Logiatic Support planning to meet nesde of opere-
- tional wnits. \
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 ‘a. Validity of cost utlutu, including cost and oporatiu
effectiveness analysis.

®. Dosign to cost goals and thresholds reaffirmed for hardware
and operating and support costs.

7. Acquisition Strategy:

a. Has been updated and is being executed. -

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

c. Requisites defined for future production decisions.

d. Conpetition/ucond source.

8. Schedule: Goals and thresholds reaffirmed.

9. Testing:

a. Rcaulta of dovoloplont and operation tests support recommen- _
' d‘tion'o ] E

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

10. Production Readiness Review co‘nllctcd.

: 11. Program Management Structure.
o 12, Legal Review: Comsistent with International lav

L1 Although all full scale development activities are important, the issues
3 . discussed in the following paragraphs are pd!ﬁculaﬂy eritioal to the pre-
paration foi* production entry.

“ .

5.1 Produoib1ity Engineering and Plenning

' Producidility Engineering and Plamung (PEP) should bo started as aocon as
possible after initiation ‘6f full stale development and should continue
through correction of «ﬂcicnciu cnooqntorod durin‘ m II/O! II. Specific
PEP tasks include: .

1. .Sudjeqt product designs to 1ndutr:lq1 end product:lu sngineering
snalyses to insure thet the techmical htn neke mw reflests
producib:lnty considerations. ‘

SRR WA oo g R




o 2. Include producidility oouidorations in eost-cftoctivomo tmﬂmff
P studies and analyses.

yoF

3. Perfors special studies to uontrfr apd resolve potential producuon
problems, including details of uniquo .nufacturing processes.

b 4. Identify the need for, and prepare smy critical or m:lquo process
specifications or other engineering documents that must be incor-
porated in the technical data package.

N e F

5. Design and document special prodnction equipment gnd tooling,
including calibration and operating data and maintenance instruc-
tions.

f 6. Deaign and documentation of (SIE) and other inspection equipment and
! gages.

7. Prepare a production plan to support low rate and full production. r
The plan will contain described skill centers, manufacturing oper- :
ations, inspection stations, production control functions, and
scheduling and inventory requirements including production leadtimes. 1

include required operations, set-up time, operating time, test and
inspection time, repair and rework time, and required tools and
equipment.

r ] 8. Prepare detailed production data for each Army part number, to

9. Descriptions of’mnufacturing nothoda for all assembly operations for
'~ the purpose of orienting production workers and 1nd1cating required
production quantity.

10. Requirements and plans for fao:llitioa, standard production equipment
Ny, and manpower. ‘ .

11. Maske-or-buy analyses for all items of system hardware.
i An effective PEP program is a key step in readying a new missile system
; v for production and has a major impact on the adbility to achieve design to cost
goals. Thus PEP should be closely followed and managed by the Project
Manager's ofﬁcc and should be an integral part of a11 major program reviews.

5.2 Production Readiness Review

Each major Army system must undergo an IPRR at least 12 months in sdvance
of the Milestone III decision to enter prodaction. A follow-on FRR must be
] completed 2 months prior to Mileatone III. Specific considerations ia the
1 . phming and exdcution of IPRR's and PRR's vere d:llmnil in M‘hr 2.

5.3 . .ctional Gonf;‘gution Audit

., An YCA is one means of nndatiag that dovolomnt of a aystem has been
% completed sstisfactorily. JFOA's are ganducted on configuration iteas to
x assure that the teohnical documentation acourytely reflects the items func-
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E sy

tional ‘Met;ﬁnucl. as well as those necessary mux : &tﬁbﬁulﬁc‘-;
and that test and analysis date verify that the item has schieved the pérfor-
mance mmm"m 1ts funftional or alicsated Somfiguration: ucntiﬁmﬂou.

are .
quate for acceytance of produetion an:lta.‘ m outoon of the PCA’ I8 formal

acceptance of the technical data package which sfies the oont: ctual obli-
gation. The ‘PCA marks the ﬁg:lnnang o, umhtei'y. ﬁnring &hi dontiol -
for dcsign changog ‘ B " f mAE

to produce or grocngq and are ‘ptc:lng 1tems
are idmﬁfudﬂ”a on‘ly o ' )

“year prior to the ?;:n'mgmmm
procurmnt is budgated it all of the tonow:lne eritorh are waty’

2.  There is a demonstratadble mu:mnt for thm oupomts _,m p b
 ““4lie subsequenit year's my o{ ‘the intmdaﬂ muﬁ 1- sed.
and apprepriatod. '

The oqnwmtn m £6 Do P
(m)_uﬂm‘ ihtn a gn




Iaprication and welidation of Spacial Ingpection Myvizment (SI) and

‘5. Initial nt up of the production line, 1f appropriate. ..
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Type Slessification. Type classifioation/reclsseification:

A. Identifies ihe life cyole status of a materiel mystem.ly thé assign-
ment of a type classification designation.

'B. Records the status of a materiel asystem in relation to its overall
1ife history as a guide to procuresent, suthorisation, logisticsl
support, aseet snd readiness reporting. The type classification
designations are limited procurement, @#tandard, contingency emd -
obaclete. ) » .

udtie ). A oouncil within the

oe, Secr of Defense to advise the Sscretary of Defense on milestone
decisions for major aystems and such other acquisition iesves ee Gecmed’ ‘
appropriate. HNembers of the DBARC include a Defense Acquisition Rxecutive
(DAR) designated by the Secretary of Defense, the Under Secretary of Defense
for Policy (USDP), the Under Secretary of Defense Researoch and Eugineering
(USDRE), the Assistant Secretary of Defense (Manpower, Reserve Affiire snd

-

- Logistios) (ASD(MRAAL)), the Assistant Secretary of Defense (Comptroller)

(ASD(C)), the Assistant Secretary of Defense (Prograa Analysis and Bvaluatics)
(ASD(PASR)) snd the Chairwan, Joint Chiefs of Staff (CJCS). Rormally, the
DSARC reviews the Service Secretary recomsendations to: initiate validations
initiste full scale development; and initiate full production. Additiomal
DSARC reviews may be required fer procuresent of long leadtime materiel or for

evalustion of low rate initial production.
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