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FOREWORD

This guide describes typical project management accivities
and key decisior points essential to effective production plan-
ning for the manufacture, test, delivery, installation, demon-
stration, and incdustrial support of DcoD systems and equipment.
This type of production planning is necessary for centinued
preparedness to meat cur defense commitmwents. The guide out-
lines a systems approach to the planning and integration of sys-
tems and equipment design, production, and logistics support.

It describes typical relationships among project management and
subordinate elements trhroughout the eguipment life .ycle, all

of the producticn planning events and their relaticnships form a
pattern from which project and other managers within the Depart-
ment of Defense and industry can selectively tailor program net-

WOrKks.

The guide provides a "kit of tools" for use by production
spevialists and cther interfacing program personnel. It is in-
tended to assist them in defining plans, actions, and interfaces
tailored to specific¢ programs. While the guide 1is not intended
to be incorporated in a contract, it does provide a checklist of
contract considerations for both government and industry planning.
Application ~f the guide will depend upon such factors as the mix:
of existing versus newly designed equipment and the degree of
government and industyy involvement in various phases of a

program,
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1. INTRODUCTION TO PRODUCTSON PLANNING

Defense components and industry have developed many new
production end production planning concepts during the past
twenty-five years, As part of a systems approach tc weapon sys-

| tems project management, these many new concepts require actioas

which will integrate production management activitiles to achieve
an appropriate balance between equipment performance, ava.lability
and cost, The purpose of this guide is to identify the interre-
lated activities that will provide an 1integrated systems approach
to production management. It places production activities 1in
perspective with mission objectives and such varied functional
management disciplines and techniques as syvstems enylneeriny, }
y
procurement policies, life cycle costing, confiaguration manaJge- ;
ment, value engineering and cost reduction, gual:ity assurance,
status and requirements reporting, and other functional and

administrative directives and preocedures {sece Frgure 1),

The guide places emphasls on the planning acticns required

to place equipient desiagn 1nto production apd outli—ews eofficrent

time phasing for production activitros, U provides tor continu-
1

aus schedule balance aronag all producst:on ranacement clerents,

i . .
actions, and resources. The guide provides a "reoadrap” of the ;
key project actions apd decisior posnts in the life oycle ofoa

iypical major equipment prodram. It 1s intended as oo reierence . :

document for use 1n plannina for production, It derives s

basic structure from existing Dol objectives, policses, and

directives.

i : : o
A l:st of elerents for produrTtion 1s provided in paraaraph




THE PRODUCTION MANAGEMENT
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In essence the guide describes the proiect wanazement task
of integratirg production planning wherever neaded in an equip-
ment life cycle, Production planning, as a part of project
management, is the integration ¢f elerments and cvents neccessar
to systematically define, ccordinate, and direct all activities
an rfluences s0 that gquality systems, equipment and supporting
resources will be produced on time and at reasonalble cost.
Figure 2 outlines the basic elements that are part of production
management. 1t alsc lists comparable elements that are tvpical
of the system design, support, and administration and contro!

functions.

The guide covers the interfaces  nng s stem design, pro-

duction, and logistics support management (see Figure 35).
' g 81

=i

t
structures production activities and responsibilities in a logic
flow that provides continuity in the systematic development,
production, operations and support of weapons and equlpment,

The maintenance of the interfaces and continuity among activi-
ties 1s essential to accomplisbing new equipment procurements
where program opjectives call for high availahility and readiness
at low cost. The guide emphasizes the schedule balance and con-
trol ~f resources and data among the subcontractor, contractor,
service projects, command urnits, and other areas directly con-
nected with the production-to-use process, This emphasis is
intended to -ssure sufficient visibility for management decisiocns

v impending changes and program rescheduling (see Figure 3),

Review of the many service, industry, and other documents
and haandbooks relating to production led to the realization that
terminolongy and lack of continuity in the descrigtion of produc-
tion plainaing actions were impediments to a clear picture of

production managenent., This resulted in the necessity to use
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common terms and to structure a typical planning events network.

Seme terms may be used in the context of this guide in a
manner unfamiliar te those who are more familiar with meanings
peculiar to a specialized technical or management discipline,
To prevent misunderstanding, an attempt has been made to use

dictlcnary meanings in lieu of (. chnical jargon,

1,1 APPLICATICN

Integrated planning for production will provide visibility
of the actions and decisions essential for improving life cycle
costing, value engineering, and systems engineering analysis
trade-cffs, Such integrated production planning facilitates

achievement of lower cost per eguipment unit use throughout the

—

ife cycie of the weapons system. Inclusion of producibility
c¢riteria in the functional, design, and production baseline
specificaticns will imprcve control of major costs and provide
the contractor with better plans and ccntract specifications,
The guide specifically recommends a systematic analysis of the
production requirements and considerations with the system design
and support requirements for their interdependent impact on each
ther, This analysis 1s progressively accomplished during the
concept formulation, contract definition, development, and early
production phases. The pattern of planned actions and decision
points described in this guide is designed to minimize later
costly changes to hardware resulting from modifications during
the operational time period, The guide places emphasis on pro-
duction planning early in the equipment life cycle where poten-
tial benefits from feasibility studies and tradec-o!ts are at a

maximum (see Figure 4),
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The guide describes discrete manacement actions which are
performed by contractor cr military program managers, Program
plans and contracts must specify the assignment of responsibility
for these actions. Only key proaram actions and approval points
for systems and equipment of average complexity have been inclu-
ded in the production planning network., They would require sim-
plification for off-~-the-shelf or minor equipment procurements and
expansion and elaboration for mcre specialized and complex systems.
The guide provides a check list of the actions and decision points
for each elerment of producticon management. Each military project
manager and industrial contractor should tailor his production
to accomplish the activities and events outlined by this gquide.
Procedures and interfacing procurement practices must be screened
for selective application to the program. Compatibility,

clarity, and simplicity must be the goal.

1,2 PLANNING FCR PRCODUCTION DURING THE EQUIPMENT LIFE CYCLE

In order to pr~—ide a pattern for an integrated planning
approach to production, the following elements were selected as

part of a basic model:

¢ Producibility (P) © Plans and Controls (PC)

® Manufacturing (M) v Inspection and Test (IT)

@ Facilities (FA) o Equipment and Tools (ET)

© Industrial sSupport (IS) e Personnel and Training (PT) -
o Control Data (CD) ¢ Funding (F)

Certaln departments and agencies within the Department of
Defense may classify elements of production management differ-
entlv., Such differences are of secondary importance as long as
two basic requirements are met, The breakdown used must include

consideration of all reguired production management actions, and
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the elements chosen mu: © be function and product related to
permit their assignment to task-oriented individuals and organi-
zations., The element breakdown must allow tangible events and
activities to be structured for program action. They need not
contain or describe techniques or disciplines concerning "how'
to accomplish each event, Information on how to accomplish the
production planning tasks may be found in manv available produc-

. . 1 , .
tion handbooks  and other gevernment and industry documentation,

The ele ents, events, and decisicn points described herein
are functionally related and do not indicate assiqgned organiza-
tional relationships., Those relationships for each project or
program should be defined in the implementing documentation,

The clear assignment of responsibility for accomplishing the
activities outlined in this guide is one of the most impertant
functions of production management., When accompanied by similar
clear assignment of responsibility in the design and logistics
support areas, such action 1insures a complete and integrated

apprcach to acquisition management.

Figure 5 outiip~s a systems cnglncering approach to inte-
grating the project management functions of support and produc-
tion with system design, Key life cycle events for ecach of
these functions are depicted. A summarizat.on of these events

for each phase of the life cycle follows:

e Concept Formulaticn: Production planning activitics

begin with the definition of top level functions and require-

ments needed to satisty a required operational capability: eo.q.,

For example, the Production Handbook, 2nd Ed., as cdited
by Gordoa B, Carson and published by the Ronald Press Co., New
York, in 1958,
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weapcon system or equipment., Included in a required operational
capability docment is an estimate of the current production
capabilities which may be considered in alternative eguipment
concepts. These trade-offs may be among existing coip+=ting
capabilities or among proposed new processes designed to produce
equipment which cannot be manufactured by existing production
capabilities. The best of the producticon concepts are selected
and included in the Five-Year Defense Program along with the
prime equipment and support concept selections, The selected
concepts, together witn the requirements to be levied on the
contractor for contract definition, are included in a production
plan requirements section within the system development plan,
Management should provide for cctinued use of production plan-
ning personnel who participeted in concept formulation during
contract definition te assure continuilty of production planning.
The preservation of technical corpetence and continuity of experi-
ence throuagh all life cycle phases are major factors in avoiding
unnecessary expenditures, Managenent prerogatives availlable
withipn all DoD and contractor arcas to maintain such continuity
in project management plannang include: (1) 1insuring policy

and procedure compatibility between the tunctional and project
oraantzations; (21 establishira personnel policies which make
crficient use of experience through trainirg and reassignments
between production planning and production organizations;: (3)
ivplement ing effoctive procedures tor the timely collectaion,
analysis, and dissenanation of management | pertormance,  amd
historical data; and {(4) judicious use of contract representa-

Yoven, oontract technicrans, consultants, and other services,

e Contract Defirition:  Preoduction planning activities are

ased on the production plan requirements in the systen development

plan, The technical and ranogenent requirereats are conbined to
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provide guidance to the respective military and contractor
project managers,

These requirements must be included in requests
for proposals. Evaluaticr

criteria for cortract definition and

production contracts also are documented for subsequent use by
source selection personnel,

Contractor proposals should be evalu-
ated for: (1)

the degree to which they meet or exceed minimum
; requirements for production,

(2) comparative credibility of
their production cost estimates and impact on life cycle costs,

(3) comparative producibility and risk of their manufacturing

processes, (4) an effective plan for demo:rstrating the product

against production specifications, and

(5) the adequacy of their
make/buy relationships. Successive 1terations of the proposal

activities often are necessary to select an optimum system and

equipment design/support/production approach,

The above actions
result in general specifications for equipment and 1ts production
and support.

The selected contracter's production plan and detailed

techrical and management criteria for development plannina are

combined into a production plan for inclusion in the development
contracts,

Anticipated regquirements for producibility,
and controls,

clans

use and sharing of production equipment,

tools and
facilities, make or buy relat:ionsiilps,

mix of contractor

and
government support and other production planning intertface

mation are identified,

mnror

Development contracts must wetfine pro-

ducibility requirements in terms of

schedules, controils,

responsl -
bilities,

product demonstrations,

ang test un:t

versus production

run commitments.

where the program reguires state-of-the-art production

only,

the contract may be developed to cover production runs as part

of a total package procurement,

where the program requires




advancing the state-of-the-art, tne contract may be developed to
cover only test units as part of development., Complex programs
may requlre separate contracts »f both types and later additional
contracts for preduction runs of the advanced state-of-the-art

equlpment.

n Development: Production planning activities begin with
the definition of detailed production concepts and requirements.

These concepts and requirements are based upon the continuously

y

evolving equivrent dosigns and loglstlcs suppert requivements.
Production activities, times, locations, and the detailed require-
ments tor equiprent and tools, facilities, personnel, and data
are refined, Production persennel participate irn equipment desion

and logistics support reviews and demonstrations, They must

evaluate all chanaes tor theilr impact upon the production require-

-

ments,  Desian/support/producs

s

~1lity trade-coffs are conducted,
These trade-otfs should couns:der the use of standard parts and
materiels, especyally where the possibiliity ©f repetitive pro-
dudoron exists,  Prograr maragerent approval based on these
trade-otfs results in the establishrent 0t o proposed product
vaseline contirouration and release ot initial production contracts.
Included within these contracts must be the specitications for
ard the reans by owhich nitial production hardware stems are to
e tested amd approved,  Devendibg on the tyvpe of procurcerent
{e.o., total package procurerent ror Jdeveloprent and production
or procuarerent tor Jdeveloprent only), convracts at this peoint

mast detine schedules, apportionrents, responsibilities, and

>
-
S
‘
-
,
.
J
-
3
I
o
3
te
~
4
v
r
-

ther roequirerents cssential to o follow-on pry

e Product:ion:  Planning act:imities start with the corpletion

3 3 e - 3 3 ~ 2 . - = - ~ . Py N - % - -
and release o detarled procurerent specitications and o8t
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targets for hardware and supporting items. Limited quantities
of these items are produced for test. A first article inspec-
tion is conducted to evaluate hardware and support items against
their specifications. Acceptance of first article hardware and

support items establishes a firm product baseline for follow-on
production,

Production personnel evaluate changes resulting from service
tests conducted in a preplanned operational environment. Produc-
tion requirements are changed as a result of design/support/
production decisions. Production resources are provided, as
previously negotiated, to equip and support the first operating
organization, Combined or separate government and contractor

logistics support activities during this period are based on

phaseover plans and schedules.

o Operation: Production activities continue in accord
with phaseover plans, schedules, and previously negotiated con-
tracts. Equipment and operational support changes made as a
result of operational suitability demonstrations are reviewed
for their impact upon production., All deficiencies are identi-
fied and evaluated by design/support/production trade-offs prior
to making modification decisions, Production runs and operating
unit support, if applicable, are modified and documented., The
information is made available to future production of the con-
figured items and to future weapon system and equipment planning.
Production preparedness plans (e.g., mobilization to perform
added missions, government plant production decisions, govern-
ment/contractor production relationships) must continuously be
updated with information which poses a change to equipment and
support configuration. These changing plans are a part of the
operational and eystem support command function and may cause

new project action, extension of existing production and support

. e e s AR L €AY MR BRSNS LT LA
O s o v . -
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activities, or result i1n a phasecver of production due to tech-

nical advarcements Or mission cranges,

1.3 USE OF THE GUIDE

This guide provides examples of production planning actions

which are normally accomplished during the life cycle of a typi-

§
§

cal equipiient project, It .s a 1lexible deocument, It is intended x,t

as a tool for use by prcject managers 1n tailoring their own pro-
gram actions and milestonus to fit thelr own unique develcpment
requirements and funding li~i1tations., These reguirements will
vary by syster or egqulprent type {(e.g,, munitions, missiles,
aircratt, tanks, ships, radar) and their complexity, as well as
the degree tco which government and contractors particlpate in
each acticen., Procurerent peolicies will have an 1mpact upon how

ach prograr 1s conducted., I any case, a pro’

}

1on of the com-

4]

osi1te of all production elerents and ali plarned events will

e

cesult In a more systepatically detfined, ccordinated and directed

production proararm.,

Althouagh the guide 1tseld 1s not intended as a contractual

document, 1ts bas:c precedures are workable within the tramework £

.

ot extsting policies and directives.  Incoppatibilities amona

iy gurde and exist:inag policies and directives should be care-

s

tully eraluated o Jdetermine approrriate managenent action,

Tect managers and contractors should plan proaram acrvion sequen-
SJes Dasea onoas much of the egquaprent lite ovele depicted by

this wuide as possable,  hrs will assist 1o maintaining proaram
sontinugity, especially where a series of contracts (o needed o

ODINY anugd proaduse a systen

Chaprer 1 obas provided an overview of the purpose, applica-

tion, ot ooontents ot ke Crhapter J descrites the systern
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design, support, and production management relationships neces-
sary tc the planning for production. The remainder of the guide
describes the life cycle prugram events for the selected produc-
tion elements. After reading this first chapter, the executive
seeking a gereral understanding of the systems engineering
approach tc production planning should read the introduction to
Chapter 2, paragraph 2.1, and review in detail the last foldout
chart, Figure 6. This will provide an overview of the life cycle
relationships among all production elements in terms of their
specific actions as well as their interfaces with desian engi-
neering and logistics support. Produ~tion managers may find it
convenient to read consecutively numbered action block descrip-
tions as they follcocw the chart, The Chapter 2 descripticns
cover the design engineering, production, and logistics support
management level, and Chapters 3 through 12 cover the detailed

production element level,
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A Systems Approach To The Integration Of Logistics Support And
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2, SYSTEM DESIGN, LOGISTICS SUPPORT, AND
PRODUC™TON PLANNING INTERFACES

2.1 INTRODUCTION

Planning for production of systems, equipment, and support
resources requires a close and dynamic working relationship
among system design, logistics support, and production manage-
ment, It involves repeated review and refinement of the pro-
duction requirements and their probable impact on current cost,
cost in production, system design, and support planning. Figure
6 depicts the planning events typical of weapons systems or
equipment of average or greater complexity. These events cover
system design, support, and production management as well as
selected elements essential to production planning, Together
they form a pattern frecm which project and other managers within
DoD and industry can selectively tailor their own program networks,
The tailoring of each network depends upcn such factors as the need
for new equipment, the mix of existing versus new equipment, and

the degree of government and contractor involvement 1in each event.

Qualitative and guantitative producibility characteristics,
as well as operational characteristics, must ke included in the
system and equipment specifications. These producibility charac-
teristics include materiel and machining standards, tolerances,
and limits for design; the alternatives or selections for casting,
forging, forming, riveting, and welding of materials and parts:
the requirements for single versus multiple production line
capabilities; inspection and test frequencies and durations;
personnel skill restrictions and liwitations upon design; and

critical materiel risks based upon the most recent experience,

19




20

Also included are the control specifications for assuring these
characteristics are ccnsidered in designs,., The characteristics
must be identified in a manner which will assure equipment pro-
ducibility throughout its life cycle, Specified production
characteristics must also be compatible with these portions of
the specification which outline the operational and logistics
support characteristics of the system, Especially important is
a free flow of consultaticns among desian, logistics, and produc-
tion efforts to ensure effective use of parts standards, process
standards, and performance standards., Coordinated management
decisions, directives, and criteria implementing standardization
objectives should he established as early in the production
CyciZ as possible,

System identification, selecticn, programming, control, and
evaluation of materiel, cost, ard industrial resources must be
accomplished throughout the production planning and production
life span. Production management must assure that its subordi-

nate element..
1) Understand the mission, system and equipment;

Define actions and resnurces required for the complete

e
~

production planning cycle such that designed equipment
may i*e rapidly put into production without undue con-
tract delays:

3} sSchedule actions and commit resources to develop equip-
ment nd support future operations and logistics
activities;

4) Apply the maogsi recent and applicable techniques and
disciplines for program aswurance of quality, value
eng:neering, scheduale balance, and total production

requirements 1dentirfication;
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5) Request and utilize funds in a preplanned sequence and
maintain cost control to minimize production cost over-

runs and program delays; and

6) Use data and standard control techniques to maintain
configuration accountability and an information and

experience exchange among a'l project elements.

The following paragraphs describe the system design, support,
and production management events typical of a weapon system or
equipment program of average or Jgreater complexity. They pro-
vide a systematic identification of actions prerequisite to
achievement of the operational and support mission. It 1is
recommended that the reader simultaneously review Figure 6 for
complete visibili.y of the relationships among all events.
System design and logistics support management events which occur
at roughly the same time in the life cycle are described concur-
rently with the vroduction management events to provide an .nte-
grated view of the project activities, System design and logis-
tics support activities (SD and SM) are shown with titles 1in
light underline. Production management activities (PM) are

shown with titles in heavy underline,.

2.2 DETAILED EVENT DESCRIPTION

SD-1 REQUIRED OPERATIONAL CAPABILITY

The system or equipment life cycle begins with the rdenti-
fication of an operational deficlency or the need for a new
military capability. This required operatienal capability 15
usually defined by the nature ot the threat, the anticipated

operating environment, variations in basioc mission and the con-

straints of policy, fund ng, gross schedule requirerents, and
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winsmum systen operational performance criteria {e,g., speed,
ranqe, capacity, firepower, target acquisition, vulnerability).
These needs result in a tentative requirement for a new vessel,
aircraft, missile, vehicle, communications systems or gear, or
for multiple combination: of such hardware. These requirements
nust underyo screening and approval prior to further concept

tormulation action.

SM-1 DEFINE LOGISTICS SUPPORT CAPABILITY REQUIREMENTS

Support representatives must analyze the required opera-
tional capability to determine the logistics support capability
needed. These capabilities should be stated in terms of (1)
gquantitative readiness performanrce criteria {(e.g., system avail-
ability, utilization, permissible scheduled and unscheduled
maintenance downtimes, operator and maintenance reguirements 1in
terms of aross skills and manning levels, firing rates, launch
rates); and (2) qual:itative readiness requirements f{e.g., com-

patibility with existing replenistment techniques, operational

r

ficlency in remwcote areas, personnel skill level

unit seltf-su

%]

liritations, automated fault 1solation techniques).,

Support considorations are provided to the required opera-
tional! capability document by (1} rdentitying the needed support
capatriity, () proposing modifications to the operational re-
Jquirerents staterent which will enbance overall ettectiveness,

and {3} recemrending substitute capabilities or alternate

salutions,

D=2 APPROVE REQUIRED OPERATIONAL CAPABILITY DOCUMENT

The desired syvstem capabilities (8D-1), the logistics
support requirements {sM-1), and the current capabllity to meet

these requarements (sM-0 and PM-2) are essential anputs for the

PR e




review and approval of the required operational capability docu-
ment. These inputs provide informa:ion for mission analyses and
preliminary d~sign necessary to develop system concepts, techno-
logical approaches, and related cost and schedule information.
(lear government and contractor £': .y responsibilities for the
development of requirements for schedule, costs, work breakdown

structures, etc., must be made,

SM-2 ESTIMATE OF LOGISTICS SUPPORT CAPABILITIES

An :nteqrateu package of each support element's forecastcu
ability to satisfy support readiness requirements (SM-1) 1is
prepared. For example, thc package mialt i1nclude readiness per-
formance experience together with lessons learned on previous
similar systems inclua:nc utilization, availability, incidence
of unscheduled maintenance, causes of ma:intenance downtime,
facility requirements, training requirements, technical data
display techniques, fault 1sclation techniques, the bienetits of
tracking repailr parts usage, and the maintaipabiliity goals to be

considered from similar systerm and egu!nent de 1gr experience,

!

Probable support reguirements over and gbove existing capabrla

ties are identified for further action,

PM~-2 ESTIMATE PRODUCTICN CAPAB.LLITY
T

An estimate must be made 0f the current capabriily (1o pro=
duce the types of equipment beinag considered., It 14 hased upon

HESEIE SO0 R

e

the operatiovnal and support requirerents and capaba b
and SM-2). This estimate will be based on dato coveringy sairg-
lar ystem or equipment productich capacities, problerms associ-
ated with producipility ©f past systers, exXperiense or produdtion
emergencies or unscheduled {ield rodificat:ion requirements,

critical experience 1n achievina value and quality 2 prooot

K : . ’
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timing and 1mpact of numerically controlled tools upon past
development and production efforts, the problems associated
with various types of materials and their availability, and the

current availability of facilities and funds,

wWhere current production capability will not support the
equipment under considerati.on, preoposed or projected capability
that may exist 1n time to support the program should be consid-
ered as part of the production capability estimate. Both
government and industry proposed and projected capability should
be con.1d~red, Program risks assoclated with planning production
ased upon propesed and projected capabilities should be iden-

tified.

SD-3  CONDUCT SYSTEM FEAUTBILITY s5TUDIES

Based upon the approved opcrational capability document
(SD--2) and implermenting studins, several preliminary system and
equipnent ideas are developed to explore aiternate ways of
achiroevindg mission objectives, system/cost Jeffectiveness trade-
ot O Jdetermine the »ptimum chorce among the several system and
S prent s concent s, Lodrsties support and production require-
rents Jdefined duraing these feas:baility studies permit comparison
Detwoen varyons lire oyveole cost alternatives,  These studre:

may e samrarised ror prooaran panaorement review ami o should record

seleceion rationasis beland each consuicred convept,  They incolode
Slnston o andalvases Ur cde-ctns o anveblvaing systen and support sceleco-
tion, developpent cost o oand schedule estamates, production enty-
aten, lite vyole Tt estairates, aand prelaninary pertormance
& DlIat v,

T N R
N TUERNAT YRS

Ty Y . .2 EEST A o . - Syt el v . v
The learstics suppaort ddeas ancoarporated an the system
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feasibility studies (SD-3} consist of an integrated package of
operational and ecoriomic trade-off results (e.g., equiprent
redundancy ox bhigh reliability versus maintenancec upon failure)
and selection of each elewent’'s best approach to overall support.
Maintainability, reliakility, and cost are the focal point for
trade-offs combining system desiagn alternatives with concept
inputs from each support element. Failure to consider the com-
bined trade-off alternatives can result 1n a support concept
which leads to excesses and shortages, duplicate facilities,
and poor use of existing capabilities. Use of simulatioi. tech-
niques and mathematical modeling as trade-off aids should ke
resorted to when complex problems ar~ encountered. With proper
design, the data base for simulation or mathematical modeling

may be used later as a dynamic management data baseline.

PM-3 DEVELCP PRODUCTION EEESIBILITY ESTIMATES
S S AL T W AR S ek T

Concurrently with the conduct of system feasibility studies
and the develcpment of support alternatives, production feasi-
bility est mates should be made for each of the alternatives,
These feasibility estimates should include consideration for
using existing ~roduction tecrniques for each alternative b ing
studied, They also should consider advanced production tech-
niques available at that point in time and their risk to equip-
ment production, Gross schedule ccmparisons and evaluations

for aiternatives should te made,

Requirements for critical raw materials, long lead produc-
tion capabilities, and long lead system equipment should be
carefully examined. Plans should be made for procurement and
control of these items as soon as sufficient d:tailed iden:ifi-

cation is available, Specific control systems for configuration,
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gquality, cost, and schedules should re identified, The fezsi-
pility estimates should then become part of the overall system

studiecs (5D-3).

s$D-4s  APPROVE PROGRAM CHANGE REQUEST

when a systenm concept is developed to the point where its

technival and economic feaszibility can be verified, a Program

o1]

Chanue Reguest (PCR) is prepared to incorporate the selected
procgrar i..tc the Dol Filve-Year Defense Program, OSD approval

ranted by a Prouram Change Decision (PCD).

SD-48 APPROVE SYSTEM CONCEPT FORMULATION PACKAGE

The system concept formulation package assures higher
authority that the selected concept 1s the best way to satisfy
the i1dentified operaticnal rneed and recommends the resources
needed to pursue further development, The package contains a
description cotf the proposed system, the costs and schedules,
and the rationale supporting the concept selection. It provides
for a preliminary program review prior to preparing a system

develiopment plan,

SM-44 PREPARE LOGISTICS SUPPORT PROGRAM CHANGE REQUEST

The logistics support section of the Program Change Request
is prepared., This section chould contain information on readi-
ness performance goals {including maintainability and reliability
design performance requirements), maintenance concepts, support
impact on organizations, preliminary estimates of life cycle sup-

port costs, and major support developrent milestones.

SM-4B FREPARE SUPPCRT CONCEPT FORMULATION PACKAGE

The selected support concepts (SM-3) are documented for
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inclusion in the system concept formulation package (SD-4B).
The package also includes the estimated costs and schedules,
the concept selection rationale and the specific funding needed
for further development, The package provides justification to

the logistics approval authority for the selected concepts,

£§f4 PREPARE PRODUCTION PROGRAM CHANGE REQUEST

When preliminary production feasibility for the design
concept has been verified, the production concept, cost esti-
mates, preliminary schedules,and anticipated risk areas should
be documented. This information consists of preliminary sket-
-hes, system level schedules and gross projections d% anticipated
production requirements and costs. These aré‘included in the

concept formulation package for the system {SD-4B).

SD-5 APPROVE SYSTEM DEVELOPMENT PLAN

The systems development plan is the functional baseline for
further engineering development of performance specifications.
The plan includes functional and technical descriptions of opera-
tions and support requirements, preliminary systems and equip-
ment configurations, production concepts and requirements te be
levied on the contractors, and trade-offs to be further con-
sidered. Emphasis is placed on areas of high technical risk,
gschzdules, and life cycle costs. The plan also identifies fund—
ing requirements so that contract definition and further develop-
ment budget allocations can be made, Acceptance of the Develop-
ment Plan is a "Key Approval Action" requiring review and approval
prior to contract and funding release by Service level or 0QSD
authority, as appropriate to existing policy on weapons tech-
nology and dollar thresholds. Program reviews leading to this

"Key Approval Action" should insure adequacy of planning for the
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production of equipment and for the logistics support of opera-
tional maintenance activities. They must be conducted with
participation by production and logistics staff members at the

appropriate Service or 0OSD decision level,

SM-5 DEVELOP SUPPORT PLAN REQUIREMENTS

The support plan reguirements are included in the system
development plan (SD-5) and the request for proposals. These
requirements include gross suppert functions that meet system
or equilpment requirements; the design and suppeort goals in terms
of performance, readiness and cost-to-produce criteria to be met
during engineering development; support, operation and cost L  t
trade-off criteria tc be considered; and support program manage- i
ment activities and decision points anticipated during subsequent
development events’, Specific inputs to the support plan require-
ments include maintainability and reliability requirements, main-
tenance support concepts, preliminary support equipment estimates
and design criteria, and preliminary supply, facility, personnel
and training, technical data, tiansportation, handling, packaging,
schedule, life cycle cost and funding requirements, 7 » support
plan vequirements should be clearly defined and quanti fied for
"Key Approval Action" specified in SD-5. They should be included

in the request for proposals.

PM-5 DEVELOP PRO.UCTION PLAN REQUIREMENTS
A O S S A AT LA S

duction plan requii.. on' s should we developed in conso-
nance with the logistics suppoirtl plan requirements for ianclusion
in the system development plan (SD-5) and request for proposals.
They provide the basis upon which contractors can propose their
production plans during contract definition activities. The

depth of detail is dependent on the type of procurement and the
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degree of configuration identification at that point in time,
Production plan requirements must include the concepts and
criteria for producibility, production plans and controls, in-
spection and test, facilities, equipment and tools, industrial
support, persounnel and training, data, schedules, value engineer-
ing, costs, and funding. Emphasis should be placed on production
risk schedules, and cost estimates for the equipment life cycle.
The requirements should be specified for both government and
industry activities. Responsibilities and relationships should
be identified, Ccnsideration should ke given to production quan-
tities, mobilization policy, automated programming for tools and
configuration management, quality, cost and schedule contrels

and flexibility. Funding requirements by major milestone also
should be identified so that contract definition and further

development budget allccations can be made.

SD-6A APPROVE SYSTEMS CONTRACT DEFINITION

An advance procurcement plan initiating sole source or com-
petitive contract definition for the selected system and support
concepts is issued following approval of the development plan,
Procurement and budget authorizations are provided to the devel-

opment command in this management plan,

SD-6B APPROVE SUPPORT AND PRODUCTION REQUIREMENTS

As an integral part of the systems contract definition
approval, support and production requirements are approved through
direct coordination with responsible managers at all appropriate
DoD levels, This approval is the basis for beginning development

of the logistics support and production management plans.,

SD~-7A APPOINT SOQURCE SELECTION AUTHORITY

Early contract definition effort consists of detailed
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englnee .ng to define cperations and support perfoimance require-
ments. This effort is aimed toward the preparation and approval
of an "allocation” baseline for acquisition of the system and
equipment., Contract definition may involve competitive propo-
sals by several contractors. A socurce selection authority is
appointed to provide DoD in-house evaluation of these proposals.
Assis.ance 1s provided through representative staff elements of
the Services, The purpose of this assistance is to help estab-

lish the source selection criteria,

SD-7B  PROVIDE SUPPORT AND PRODUCTICN REQUIREMENTS
TO REQUEST FOR PROPOSALS

The logistics support and production plans requirements
{sM-5 and PM-5) provided as a part of the systems development
plan (SD-5) are included in the request for proposals (SD-7C).
It is of utmost importance that these requiremeants thoroughly
define operational, readiness, and producibility specification
goals., They also should specify the support :nd production
management approaches to further development and acquisition of

resources,

$D-7C  REQUEST FOR PROPOSALS

The request for proposals 1s prepared for i1ssuance to con-
tractors, It contains results cof prior studies and the current
system specifications. Included are such key characteristics as
performance, readiness, and producibility targyets, with criteria
for their further development, test, and demonstration. Required
program management criteria include assignment of responsibili-
ties and selective identification of specific portions of general
directives, policies, and procedures that are to apply to the

selected procurement approach., Complexity and cost of equipment
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may require successive iterations of the request for proposals

and proposal evaluation before contract definition can be

completed.

Where appropriate, requirements for life cycle cost estimates
should be included in final request for proposals. Program man-
agement should consider and define representative cost elements,
time elements, and the simplest appropriate methodology to be
followed by competing contractors in developing and updating
life cycle cost estimates for (1) program funding and budget
coritrol and (2) cost of use (and ownership) comparisons., 1In
simple equipment procurements, product use guarantees alone
might satisfy these requirements. Similarly, where the contracts
include contractor assumption of support responsibilities and
associated costs, maior life cycle cost elements may be already

included in the cost of acquisition.

SM-7A DEVLLOP LOGISTICS SUPPORT MANAGEMENT PLAN

The logistics support management plan is established to pro-
vide an outline of specific organizational responsibilities and
functions for further development and acquisition of support re-
sources and monitoring of contract effort. A separate plan for
each support element program is included 1n the support manage-
ment plan, The plan should i1dentify organizational interfaces;
define working procedures and personnel responsible for such
things as implementation of the logistics support development
program, monitoraing of the contractors® value engineering, main-
tainability and reliability efforts; and establish policy regard-
ing maintenance engineering practices and procedures for all
levels of maintenance, development and acquisition of support
equipment and facilities, procurement and distribution of spares

and repair parts, implementation of the personnel and training




proaram, procurement and distribution of technical data, and
implementation of the transportation, packaging, and handling
program, The plan should include related funding, schedule

and data management information, relationships and responsibili-
ties between development and support commands, and designation

of the logistics support manager.

SM-7B  ESTABLISH LOGISTICS SUPPORT CRITERIA FOP
PROPOSAL EVALUATION

The logistics representatives on the source selection board
establish criteria for evaluation of proposed support plans.
These criteria include policies for determining how well each
proposal meets readiness performance specifications and cost
requirements, takes advantage of current resources, minimizes

technological risks, and considers life cycle support costs.

PM-7A DEVELOF PRELIMINARY PRODUCTION MANAGEMENT PLAN
.-

The preliminary production management pian should provide

specific organizational responsibilities and fuactions for fur-

ther planning and development of production resources, 1t should

incliude policies for meonitoring contract definition., Production
element inputs identify organizational interface working proce-
dures and personnel responsible for such things as:
® Ilmplementation of the production resources develop-
ment program;
® Monitoring of the contractor's producibility program
et fort;
® Monitoring the contractor's contrcl-of-cost-in-produc-

tion design taryets;
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@ Establishing policy regarding plans, controls and
analysls practices and procedures;

® Development and acquisition of production tools,

equipment, and facilities;

® Procurement, control and distribution of industrial

resources;
® Implementation of personnel and training preograms;

® Identification and control of critical materiel items:

and
¢ Funding and control data.

The mar.agement plan includes related cost and schedule

b e s i s

information, the relationships and responsibilities arong pro-
duction, system design and support management, and Jdesignation .

of the production manager,

PM-7B ESTABLISH PRODUCTION CRITERIA FOR PROPOSAL EVALUATICN
D

The production manager's representat:ve on the source
selection board establiches criteria for ovaluation ot contractoer
proposed 1initial production plans., These criter:a include poli-
cies for determining how well each proposal meets 1ts production
specifications and cost requirements, takes advantaige ot current
resources, minimizes risks, anticipates i1nitial and follow-on
production requirements and estimates the cost for a co; plete

production program,

SD-8 EVALUATE SYSTEM PROPOSAL - INCLUDING SUPPORT (SM-i)
AND PRODUCTION {(pPM-8)

The source evaluation board reviews and scores each pro-
posal based upon the previously established criteria. subse-

quently, selected competing contractors continue to detine the
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performance requirements of the system elements and their plans
for production, operations, logistics and training, The result-
ing system proposal is then evaluated. This final evaluation
determines the technical soundness of the proposal in meeting
performance requirements, degree of identified risk, contractor
understanding of tasks in the proposal work statements and his
ability to accomplish them, best features of each proposed de-
sign, support and productior approach, costs and schedules, and

comparative impact of proprietary rights.

SD-9A APPROVE SYSTEM DEVELOPMENT

Development plan specifications and terms (SD-5) constitute
a functional baseline which the project manager uses as a nego-
tiations floor. Improved specifications and more definitive
terms may be incorporated into the contract as a result of pro-
posals and negotiations. The updated plan includes procurement
specifications and detailed demonstration methodology: edquipment
requirements and support and production element resource require-
ments (including government furnished items); cost and price
estimates; and any special contract clauses. Review of the up-
dated development plan is prerequisité to "Key Approval Action"
by the designated project approval authority. This review endor-
ses the plan as an allocation baseline for the development con-
tract awards. It should include participation by logistics
support and production staff members at the appropriate military
or 0OSD decision level to insure adequacy of logistic support and
production planning for producibility as well as maintenancé‘and

readiness of equipment in the operating environment.

SD-9B _SELECT CONTRACTOR(S)

“Upon approval of the system development, contractors are
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selected. The selection is based upon the proposal evaluations

(SsD-8). Multiple contractors may be chosen, particularly for
sub-systems development, under the direction of a system project
office, High cunfidence in achievement of the required mission
capability must be the first selection considération. After
specified operational performance, readiness, and producibility

requirements are assured, other considerations may then be weighed.

SM-9 ESTABLISH SUPPORT DEVELOPMENT PLAN

Subsequent to the proposal evaluations, the logistics
support portion of the system development plan is updated to
reflect the results of contract definition. The support develop-
ment plan also includes the updated management plan covering the
controls, policies, funding, scheduling, etc., for development,
acquisition, and distribution of the support resources. The sup-
port development plan is an integrated package of time-phased
support element plans and requirements. It includes the main-
tainability and reliability requirements and related performance
incentives, including value engineering incentives, and the
maintenance concepts and the procedures for acquisition and
distribution of support and test equipment, spares and repair
parts, facilities, personnel and training, training equipment,
goverﬁment furnished materiel and technical data. it also in-
cludes updated funding and management data requirements and
schedules for each support element identified Ly organizational
responsibility. Approval of the support developnunt plan is a

part of the "Key Approval Action" specified in SD-9A,

PM-9 ESTABLISH PRODUCTION DEVELOPMENT PLAN
O, O

Subsequent to the proposal evaluations, the production plan-

ning portion of the system development plan is updated. It must
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reflect the results of contract definition. These results

include the production management plan covering the controls,

policies, funding, scheduling and responsibilities for develop-

ment, acquisition and distribution of required production

resources. The production plan is an integrated package of

individual time-phasad production elemeai requirements. It
includes the following:

Producibility requirements and related incentives;
Production concepts and plans:

Procedures for acquisition and distribution of common
and special production tools and equipment, including

their interchangeability and replaceability;

Manufacturing processes and controls for numerical

programming of tools, quality assurance relationships’

among production elements, and contractor-subcontractor

relationships for make/buy;

Procedures for inspection and test of hardware, from
test and prototype through first article and produc-

tion equipment;

Procedures for acquisition and use of facilities;

Procedures and controls for acquiring and using indus;w

trial support items including critical materials;

Procedures for the government/industry interface,
training and distribution of personnel to support all

element activities:;
Updated funding and control data requirements;

Production element schedules identified by organiza-

tional responsibility; and
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®# Procedures for changes 1in the producticn plan,

Approval of the production develcopment plan 1s a part of

the "Key Approval Action” specified in SD-9A,

SD-10A AWARD SYSTEM DEVELOPMENT CONTRACT

Based upon system develcpment approval and contractor

¢2.oction {3D-9A and B}, the contracts are avwarded,

SD-10B BEGIN DETAILED SYSTEM DESIGN

o
Sy

4}

tem and equipment specifications, inclucinag operational
performance, readincss, and producibility criteria (design re-
quirements), are the basis for detailed system and equipment
design, Maintainab:ility, reliability, and cost-in-production
target parameters are included in the design corsiderations,
Continuous cocrdination with support and produciion elements

1s requirad to assure that a proper balancc 1s maintained
between deslign performancce and cost rsus support and produc-
tion requirements and their cffect on equipment delivery and

readiness.,

SM--1¢ MONITOR AND GUIDE LCGISTICS SUPPORT EFFORT {Continuocus)

Logistics support requirements for all elements are gencr-
ated by detalled maintenance engineering analyses of evolving
equipment designs, Initial provisioning documentation for spare
parts, maintenance. tools und test eguipaent, facilities, and

other logistic support is released,

Muintenance englneering analyses, as part of the total
systems engineering effort, influerce design development through
evonomic trade-offs among operational and support requirements.

The mz1ntenance analysis also uses design schematics and drawings
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T

0 define the basic support requirements. Support management
monitor continuall, and assure that each support element’'s
reguirercents are properly generated, interfaced, and programmed
1o establish maintainatility arnd reliability goals., The mainte-

nance engineering analysis documentation system supports and

~
[

QDUNTION DEVELOPMENT EFFORT (T%ST UNITS

The requirerents needed to define production element resocur
ces for test units are generated by detailed engineering analyses
of tre eguiprent designs and support requirerments., These analy-
ses, as part of the total systems engineering effort, influence
n o

iesi reflecting the results of economic and opera-

U
rer
[
o
m
3
\
[
Vo)

b

sicnal trade-cifs among egquipmrent reliability, maintainability
and producibility considerations, Production management guidance
for all production elements is provided continually throughout
all development activities, Preoduction management should assure
that ecach element's requirements are properly generated, 1inter-
faced and programmed to established producibility goals. The
production engineering documentation system supports and controls

this recurring analvsls,

PM-10R INITIATE PRODUCTION PLANNING FCR QPERATIONAL UNITS
T P Y S S ST O TS e . S K A SO S

Concurrent with the production nf the test units, planning
for the operational units is begun., This continuing effort is
aimed toward the cstablishment of ine production definition
plan (PM-17B). This planning cncompasses des. in and support
changes which occur during detailled design. It i1ncludes produc-
tion changes resulting from subsystem and syster testing, All
changes are considered in the identification of »arer:al require-

ments, This effort i1s accomplished to provide . opesed product




baseline for follow-on production runs (PM-17B), 1Its accomplish-

ment and timing are dependent upon the procurement method selected.

5D~11 COMPLETE DETAILED DESIGN OF SYSTEM/EQUIPMENT

System and equipment design is a continuing effort through-
out the development phase, Subsequent reviews, tests, and
demonstrations create a feedback of engineering changes and new
requirements which in turn must be analyzed from an economic and
operaticral viewpoint and programmed into a new design cycle,
The typical feedback loop is shown in Figure 6. The impact of
these changes on lcgistics support and production is included
in thas evaluation {SM-12B). The engineering drawings, specifi-
cations, test procedures, and other production engineering docu-
mentation becore the basis for contractual control of each end

item to be manufactured and tested,

SD-12 REV1IEW AND APPROVAL SYSTEM DESIGN

Review and approval of system ard equipment design 1s cci~
ducted at designated review milestcnes, Included are all aspects
of design such as performance, maintainability, packaging, struc

; ture limitations, safety, standardization, as well as support
% requirements which have been generated based upon the design,
Changes are incorporated in tlhe engineering documentation and
detailed specifications. Design review and approval results in

concurrence of the development command to commit the design to

e

fabrication of prototype models. It is also the basis for pro-

visioning planning and preparing preliminary technical data.

! SM-12A REVIEW AND APPROVE DESIGN CHARACTERISTICS AND
: SUPPORT EI EMENT REQUIREMENTS

Designs are reviewed and approved tc assure that establishad

quantitative and qualitative logistics support requirements can
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be satisfied, Resulting changes and their impact on support
requirements are reviewed for compatibility. Support manage-
ment assures that the reguirements of each element have been
included and that full consideration has been given tc avail-

able items in the DoD inventory.

SM-12B EVALUATE IMPACT OF PROPCSED SYSTEM AND/OR
LOGISTICS SUPPORT CHANGES

Support management evaluates the impact <of all changes on
support, Trade-offs are made to develop alternative approaches
to eliminate discrepancies by changes to the design, support,
or tc performance predictions. Coordination cof trade-offs and
choize &f slternatives with design engineering and production

1s mandatory.,

PM-12A APPROVE PRELIMINARY PRODUCTION REQUIREMENTS

A1l system and equipment designs are reviewed and approved
tc be sure that established gquantitative and qualitative produc-
tion vequirements can be satisfied. Trade-offs, prime equipment
changes, and loyistics support changes are reviewed for their
impact upon producticon, The preduction manager assures that the
requirements of each production element have been included and
that full consideration has been given to use of available items

in the Department of Defense and industry inventories.

PM-12B EVALUATE THE IMPACT OF DESIGN/SUPPORT CHANGES

At the time of the design and support requirements review
and approval, the production manager evaluates the impact of
all changes on production, In cases where the design or changes
to the design or support requirements do not meet producibility
requirements, trade-offs are made to guide correction of dis-

crepanclies, Discrepancies may be due to such things as machine
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tolerances, material fabrication processes, lcng fabrication and

excessive testing requirements,

assembly times,

etc, Coordina-
tion of such change actions

among production, design, and
support management 1is required,

SD-~13

CONDUCT SUBSYSTEM DEMONSTRATION

oS ; As the design and test specifications are being completed,

¢ subsystems prototypes are fabricated and tested, Performance to

detailed specifications should be demonstrated. Wherever possible,

support requirements are verified during demonstration,

Results
are evaluated and problems resolved.

SD-14 CONDUCT SYSTEM DEMONSTRATION

Demonstration of the prototype hardware system, value engi-

neering design reviews, and o' er corrective actions shorld be

accomplished while there 1s time to change specicilcations anc

still impact the system as little as possible. Verification of

support requirements

(sM-13) is part of the systom demonstration,

Corrective action results from the change activity {(see change
loor Figure 6,

SD-'1 through 14).

The Governaent and contractor

joint tests demonstrate:

(1) system capabilities and limitations;

(2) performance, control, maintainability, and reliability;

’
(3) availability and validity of technical data; (4) compati-

bility of subsystems; and (5) adequacy of logistics support

planning,

R ot g s P Bhp i e

SM-13 and 14 CONDUCT DEMONSTRATION AND VALIDATTON
QF SUPPORT REQUIREMENTS

Support management assures that all support requirements and

criteria (e.g., access prov.sions, technical data on the equip-

PRI PUREESIEP T

ment, repair time limitations) have been included in the design

and test specifications. In addition, prototvpe support
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resources {e.g., test equipment, tools, technical data, handling
equipment) are demonstrated to validate configuration and
specification requirements., To the maximum degree possible,
these demonstrations are conducted as an integral part ol sysien
tests to assure that all support requirements are reviewed prior
tc production release, Simulation models, laboratory tests,
mathematical models, and actual field tests are used. Testing
and vaiidation continues until the total system capakility is

demonstrated,

PM~-13 and 14 VERIFY AVAILABILITY OF HARDWARE SPROTOTYPE)

In preparation for the subsystem and system engineering test
and demonstration, all prototype hardware and their supporting
items are delivered for test., Production personnel support is

provided.

$D-15 ESTABLISH PROPOSED PRODUCT BASELINE

Completion of system demonstration and incorporation of
the resultant clhanges establishes the proposed product configura
tion baseline consisting of all the gpecifications necessary

for initial production and first article testing.

SM-15 UPDATE SUPPORT PLAN

The support plan is updated concurrently with escablishment
of a proposed product baseline configuration, Due to long- lead
item release to production and the frequent lag in support
resource identification, limited commitment of some support re-
sources may be required. Commitment of resources to productioas
are coordinated with all support elements to insure compatibility
of requirements and keep later changes to a minimum. Inputs to

$D-15 include well-defined maintenance performance and measurement
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criteria, drawings and specifications for support equipment and
facilities, spares and repair parts lists and specifications,

technical data by type and format, personnel, training reguire-
ments, training equipment funding allocation for production, and

management data requirements.,

PM-15A UPDATE PRODUCTION REQUIREMENTS
L o

The prodrction plan is updated concurrently with the estab-
lishment of a proposed product baseline configuration. At this
time production management reviews the long-lead time releases
for both hardware and support resources, Appropriate action 1is
taken to commit time critical resources to manufacturing,
Commitment of all resources is coordinated with all production
elements to insure compatibility of requirements., Coordination
with system design and support management is necessary to assure
that the updated production procedures, schedules, ard require-
ments agree with the proposed product baseline ana the suppert
plan. This coordination will recuce later changes. Inputs to
the proposed product baseline include well-defined quality, time
and cost goals, production drawings and specifications for thc
equipment and facilities required for initial test units, manu-
facturing processes and schedules, inspection and test plans
and procedures, industrial support procedures, personnel and
training requirements for fecllow-on production needs, and the
funding and control data criteria for subsequent fiscal funding

allc~ations and data feed-back requirements,

PM-15B ESTABLISH PRODUCTION CONTRACT DEFTNiTION PLAN
RS B e e = R e e e e e S e e e e e

Concurrently with the updating of production requirements
for the test unit and when required to meet follow-on production

needs, a contract definition plan is established for follow-on
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production, This plan will be:ome the Lasis for mass production
of operational units. It shovld include criteria for contractor
bid propcsals for the follow-cn units, 1ts planning reguirements
should be similar to those previously Jdescribed in PM-9, Schedule-
balance requirements for the follcw-on units should be included.
It also should delineate the requirements for government-furnished
versus contractor pr.ducticn equlpment and facilities, detailed
procurement specificat.ons tc which the prime contractors and
subcontractors must abide, make/buy crit ria, detailed cost cri-
teria fo. estimates required to support further budget and fund
allocations, -"ritical! material requircments, and a "change pro-

cedure"” which pr.ovides for renid management review and decision

on any . .oducticn ~hanaes,

L

SD~.6 INTTIATE : RODU TION

Establishment of the proposed baseline configuration (SD-15}
is followed by production of initial units tor the first block or
user sorvice an. operational suitabillity test items, Further
production and subsequent corncurrent support commitments are con-
tingent upen formal acceptace of product bascline specifications
{sD-178), Ssupport resources may or may not ke acquired under the
same production contract, df perding on the procurement method
selected, the nature ot the svstem and equipment, and the con-
tractor capability. ¢ne exasple might be consideration fco
multi-year procurement, Priorities may be established on line-
of-balance type schedules to assure del:very consistent with
operationil objectives, Where appropriate, corellar, procurcment
action should to taken to acqu re additional in:valiations and

tacilitios.,




SM-16 AWARD SUPPORT RESQURCES CONTRACT(S)

The legistic support section of the contract is based upon
the quantity, schedule, and planned utilization of operationai
equipment, Common resources are ncrmally procured through
appropriate DoD commodity inventory managers., Logistics support
management must define their procurement requirements for common
material and related technical data ir time to support test and
operations., Contractual exhibits and work statements reflecting
test, activation, and operational support requirements arc neqo-

tiated,

M-168 INITIATE PRODUCTION OF TES W UNITS

The procurement specifications for 'niti | hardware urits
are released. Materials are allocated ..nd ¢l r.rst test unit.
are fabricated, Provisions are nade to ass” n tirst arcicle
inspection. Production inspect:on and test of he initial hacid-
ware components 1s accomplished in support of c¢ngineering demon-
strations, Facilities used in 1initial production are ovaluatoed
for change prior to further production. sSupplemental training
should be accomplished to take care of initial production per-

sonnel needs,

PM-168 REQUEST BID PROPOSALS FOR FOLLOW-ON UNITS
L ]

Production follow-on rontract bid reguests should be 1ssued

to the competirg contractors. Proposal evaluation criteria, sirs -

lar to those described 1n PM-7B, should be established,

S$D-17A  CTOMPLET . DETAILED PRODUCTICN SPECIFICATIONS

Tre contract end 1tem specifications are compieted,  Tiose
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are the "build-to"2 specifications and production engineering
drawings and documentation upon which acceptance and testing of
the first production article and follow-on production can be
based.

SD-17B__ CONDUCT FIRST ARTICLE INSPECTION

First article inspection consists of a review of drawings
and specifications against the first article of hardware. Accept-
ance of this product baseline configuration establishes a "Key
Approval Point" upon which follow-on production is contingent.
The review includes system design, logistics, and production
staff participation from the appropriate Service or OSD decision
level. The review should insure that producibility in design has
been achieved without compromising gystem concepts, maintenance
supportability specifications, performance, and costs. Changes
beyond this point usually result in block modifications which
are generally very costly in comparison to prior specification
and prototype changes. Any changes as a result of the inspeétion
must be made in conformance with current configuration management
directives and instructions. 1Inspection approval denotes formal
acceptance of the detailed specifications as audited and approved

contractual documents,

"Build~to" specifications and drawings are the documents
which describe in detailed technical terms the form, f£it, and
functional requirements that the system/equipment was built to
meet. These requirements are very wide and complete in scope.
They include such considerations as mechanical and electrical
characteristics, reliability, maintainability, materiels, pro-
cesses, human engineering, packaging and marking, corrosion
control, safety, interchangeability, etc.
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SM~17A COMPLETE SUI'PORT REQUIREMENTS SPECIFICATION

- Completion of support requirements specifications requires
action similar to SD-17A for support equipment and facilities.
Support management should assure appropriate inclusion of logis-
tics support test requirements in production specifications.

Each specification requirement should be reviewed to assure that
technical data, personnel and training, and supply support inter-
faces are compatible with applicable configuration management

directives and instructions.

SM-17B__CONDUCT PRELIMINARY SUPPORT EVALUATION

A preliminary support evaluation of the production units
should be accomplished during the first article inspection (sD-
17B). It is important that support feptures which contribute to
equipment readiness have been incorporated in the hardware in
accordance with specifications. Results of this evaluation are
reviewed as part of the "Key Approval Action” specified in
SD-17B. '

PM-17A TEST FIRST UNITS TO PRODUCTION SPECIFICATIONS

Production support for first article ingpection and test
will be provided during demonstrations that confirm the equipment
meets "build-to" specifications. Review and acceptance of this
test establishes the product baseline configuration upon which
"Key Approval Action" for follow-cn production is contingent.
This review and approval is conducted by production management
in coordination with system design and support management at the
appropriate service or OSD decision level. This test must con-
firm that producibility in design has been échieved without com-
promising system performance and equipment readiness., Corrective

action is taken where necessary. Production management is
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responsible for the release and manufacture of follow-on items in

accord with the audited and approved specification documents.

PM-17B EVALUATE PROPOSALS AND INITIATE FOLLOW-ON PRODUCTION

Concurrent with the acceptance of the first test articles,
proposals submitted by the various contractors for follow-on pro-
duction are evaluated. A selection is made, 1In cases where prn-
duction quantities are very large, several contractors may be
selected. This may be done for normal operational requirements
or for future contingency planning. For major production runs,
product baseline approval establishes the configuration which is

the basis for further funds release.

SD-18 CONDUCT USER SERVICE TESTS

-

Service tests usually occur at a user test facility in a
simulated environment, Resulting system, equipment, and support
changes are reviewed by the user and developer and incorporated
into follow-on production planning by engineering change proposals.
Test results include limited performance experience, technical
data validation, support and test equipment performance experi-
ence, equipment operator evaluation, and servicing and maintenance
experience, Requirements for significant changes may result in
the immediate initiation of a modification cycle as described in
blocks SD-23 through SD-25,

SM-18 COMPLETE DEMONSTRATION AND EVALUATION OF
SUPPORT REQUIREMENTS

Demonstration and evaluation of initial support resources
and procedures are accomplished concurrently with the user ser-
vice tests and equipment acceptance (SD-18 and 19), These tests

should demonstrate achievement of all operational support readiness

B UL
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ces are utilized as viannmed or justify oany anae s, Manaaerent
evaluat:ions and tailure &nalyses are accomplist i where support
element functions and hardware performance fa.l ¢o meet specifi-

cations and goals. Redquired changes are processed in accord with

applicable configuration management directives and instructions.

PM-18A DELIVER SERVICE TEST UNITS
SRS S S R e S e B e =

The hardware and supporting requirements are delivered to a
selected test facility for impending user service tes*s, Close
coordination between the development commands, contractors, and
the user is mandatof;. Acceptance tests are conducted as appro-~
priate. Deficiencies in delivery and acceptance actions are ncted

and fed back tc production planning for corrective action.,

PM-18B PROVIDE DEMONSTRATIONS SUPPORT
L B A S S R I e

Previous production planning and contractual arrangements
should have included the requirements for production support to
demonstrate the first units at the user service test facility.
This planning should call for the proper mix of contractor and
government support, It should define all responsibilities for
accomplishing the test, Production support for this demonstration
should be based upon the requirements of the established opera-

tional and logistics support demonstiation plan.

SD~-19 ACCEPT SYSTEM FOR OPERATIONAL TESTING

Saticsfactory completion of the service tests provides program
management with the confidence necessary to continue wroduction
and acceptance of hardware in those quantities required for ini-
tial deployment to operational units. Further tests establish the
degree of achievement of operational readiness performance speci-

fications required by the contract (SD-22).
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PM-194  UPDATE PRODU " UN REQUIKEMENTS
L s T

Production regulrements are updated by all elements based
upon the results of the user service test evaluations, The produc-
tion manageme..t plan for follow-on units is updated to reflect any
changes in responsibilities, policies, controls, coordination,
communications, and schedules. The updated plan i: used for hard-
ware production activities needed to egquip and support follow-on

operating units,

PM-19B INITIATE CHANGES TQO PRODUCTION UNITS
R R T A ST A Y TRt SRS

As a result of changes made in production requirements (PM-
19a), equipment in production should be evaluated. Those changes
which will have a favorable impact on the requirements of ini+‘al

operating crganizations should be incorporated,

SD-20G VERIFY AVAILABILITY OF ALL REQUIRED SUPPORT RESOURCES

Prior to equipping the first operational organization,
availability of all s stem and support resources to planned
schedules should be verified. System/support commands, contrac-
tors, and using commands review and evaluate shortages, schedule
balance, priorities, delivery plans, inventory distribution, and
other applicable materiel management considerations, Coordination
between the operational and system/support commands is necessary
to apply corrective action and assure complete planning for opera-
tions and support. Time-phased activity schedules include the
exact need dates and phase-over actions required to furnish equip-
ment, tools and test equipment, spares and repair parts, techni-
cal data, trained perscnnel, training equipment, and other system

and support resources to the operating units.

e s e
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PM-20 COCRDINATE DELIVERY OF ALL RESQURCES

Production support of the first operating unit requires the
coordinated delivery of all system and logistics support resources
acccrding to platined schedules, Producticn management should re-
view and evaluate shortages, schedule balance, priorities, deliv-
ery plans, inventory distribution, and other applicable management
considerations for corrective action, Production schedules should
include the exact need dates and phase-over actions required to
furnish equipment, parts, data, perscnnel, and other resource-
necessary for the operatirg units support. These actions and need
dates, included 1in previously negotiated contracts, should ke in

schedule balance with all plans and funding allocations.

SD-21 EQUIP FIRST OPERATIONAL ORGANIZATION (TEST)

Equipping the first organization can vary from the complex
installation and checkout of a missile system to the delivery or
a test unit, Similarly, the system activation and support effort
covers a broad spectrum. Contract end itenms of equipment are
shipped to the location of the designated test organization.
Appropriate phase-over actions are carried out by both develop-
ment and operational command perscnnel Yo assuie L rapid and
complete accomplishment of this task in accord with preplanned
schedules. Installation and checkout includes receipt and accept-
ance of equipment and support resources, assembly, installation,
test, integrated system checkout, and verification of the system

and support resource performance as installed. Compatibility of

all interfaces is verified,

SM-21 UPDATE LOGISTICS SUPPORT PLAN

Subsequent to user tests and during equipping of the first

operational organization, the logistics support plan is updated

R |
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to reflect operational support changes to responsibilities, poli-

cles, controls, coordination, communications, schedules, etc,

The updated plan is used for equipping and supporring operational
¢ anizations. The plan is the basis for staff actions in all
required support areas at successively higher levels of manage-

ment within the DoD.

PM-21A INSTALL EQUIPMENT AND CONDUCT ACCEPTANCE TESTS
I e A S T T S A S Rl

Production support is provided to accomplish the actions
described 1in sD-21, The exact mix of contractor vs. government
support should be stipulated as requirements in the previocusly
prepared production plans and negotiated production contracts,
Phase-over actions by development and follow-on systems support
command management personnel assure the rapid and complete accom-
plishment of this task in accord with schedule agreements.
Appropriate acceptance records should be completed. Planning
deficiencies should be recorded for feed-back through the control
data system to future planning of follow-on units and similar

systems,

PM-218 CHANGE HARDWARE AND PLANS

Ct 1ges to the hardware and production plans should be made.
These changes should be based upon system/support/production evalu-
ations of the deficiencies found during the installation and
acceptance tests, The impact upon the production elements require-
ments should be analyzed and apprepriate action taken te time-

phase those changes into the plans and hardware.

SD-22 CONDUCT OPERATIONAL SUITABLE DEMONSTRATION

A predefined demonstration of a full complement of equipment
is conducted by a typical user organization such as a ship, squad-
ron, company, or regiment during routine training operat.ons for

a specified time pericd.




The demonstration objective is to verify achievement of
operational requirements {(including readiness performance)} through
mission accomplishment in a defined environment with measured
manpower skills and established equipment and fac:lities support,

(See SD-92 through SD-1CA on contract specifications development,

The value of the demonstration will be in direct ratio teo
the realism of the test ground rules and environment. Considera-
tions should include personnel selection bascd on available skills
and average manning levels, spare parts provisioning, test mission
profile mix, special test data requirements, special test equip-
ment, facilicies, transportation, weather, etc. Management
evaluation and control of such an operational test should be
directed toward containing the test within these established
rules ard cbjectives. Care should be taken to avoid interference
with the detailed operations and aiuatenance management of the
test organization that would inject unrealism in the test situa-

tion,

PM-22 PROVIDE DEMONSTRATION RESOURCES
T S RO . S

Production resources required to support the operational
suitability demonstration should be based upon the requirements
previously defined in the system operating, support, and produc-
tion plans. The requirements should define productior support
within the ground rules de-~ribed in SD-22. The government and
contractor actions should be structured to avoid interference
with the detailed operations and maintenance mariagement of the
test unit, Appropriate control of production records should be
main.ained such that data feed-back through the control data
activity (CD-16 to 24) assures adequate information for follow-

on production evaluation and future equipment production planning.




CDh-23 TIDENTIFY DEFICIENCIES

A typical change or modification cycle may be initiated by
any one of several operational situations such as {l) the inability

of the system or equipment to sati. fy its current recuirements,

LY
{®) changes to mission op2rational and support roles, (2) correc-

tion of discrepancies where the forecast operational and support
goals were unrealistic or inaccurate, or (4) equinment failures
caused by improper design or fabrication. In all cases deficien-
cies are identified and evaluated. Operaticnal and value engi-
neering trade-off studies are performed to determine the effect
of these deficiencies upon future operaticns and support, A

decision is made with regard to further program actinn,

SM-23  EVALUATE SUPPORT CAPABILITIES

As part of the operational suitability demonstration {5D-22)
and concurrently with the identification of deficiencies {SD-23),
the planned logistics support capabilities are evaluated to deter
mine how well they vatisfy support goals including readiness per-
formance specifications. Support management reviews all element
interfaces to see that control, communications, coord ation and
data reporting systems do no 1impede attainment of the logistics
support requirements for readiness and cost, Detailed evaluations
include verificat: a of personnel skill levels, training and train-
ing equipment, adeqguacy of technical data, availability of spares
and repalr parts, adequacy of facilities, capability cof support
equipment, adequacy of data collection and distribution plans,
and assessment ot the overall support system capability to meet

its readiness requilrewents,

PM-25  EVALUATE IMPACT OF DEFICIENCIES ON PRODUCTION
\ - __
Deficiencies in equipment operations and lcgistics support

should be evaluated for their impact upon the planned production




resources,

These deficiencies may result from the conuitions
described in SD-23 and SM-Z3.

In all cases, production manage-
ment must evaluate these deficiencies for the’

production

impact upon the

resources and element tasks.

Trade~off studies should

determine the impact o these deficiencies upon future
production planning.

be made to

Study results should be included as infor-
program management decision,

mation for

SD-24A PROPQSE MODIFICATIONS

Based upon the identified system and support deficiencies

(SD-23), alternate approaches for modifying the system and support

resour~es and procedures are developed,

These alternatives incor-
porate the best of the field experience r:commendations as well as

‘ innovations created by advances in technology.

Emphasis 1s placed
upon the correction of the deficiencies by procedural or simple

workaround changes that do not degrade readiness,

For example,
new methods of field vepair for electronic cards using available

tools and test equipment may be better than the risk and effort

involved in a functional design change to the electronic system.

The best approaches are proposed in the modification package along
with schedules, manpowar,

and cost estimates. The proposal should

comply with the requirements of applicable configuration manage-
ment directives and instructions,

SD-24B DECISION TO MCDIFY

Configuration control action approving the modification

package should be in accord with procedures implementing current

configuration management directives and instructions.
cedures,

These pro-
and instructions also establish levels of

directives,

approval authority. Review and approval action at the appropriate

decision level should include logistics and production staff




participation to insure adequacy of planning for further produc-

tion and the logis. ic support of cperatlional railntenance activities,

SD-24C_ INITIATE ACTION TO CHANGE PRODUCTION

wWhere major system or equipment chenges are required, a new
production cycle (beginning with SD-16) for follow-on operational
units is initiated against the new configuration baseline, 1In
such cases, modification studies involve planning sequences and
actions which are equivalent to the definition and development
phase tasks icading to a normal product baseline, The detail for
each required action 1in this testing and analysis secuence may be

reduced as appropriate to the modification requirements,

SM-24 EVALUATE SUPPORT IMPACT OF PROPOSED MODIFICATION

Support management insures that the impact of any proposed
changes on the logistics support plan is evaluated by each
logistics support element. The combined resulty of these evalua-
tions are weighed. 1f changes are required, all changes to
logistics suppoit requirements are included in the proposed modi-

fication package.

PM-24A EVALUATE MODIFICATION IMPACT N PRODUCTION

Rased upon the decision to modify the equipment (5SD-248),
production man;qement should evaluate the 1mpact upon future pro-
duction planning, Changes to production plans and resources
should be made in accord with the conditions described 1n SD-24A,

B, and C,

25—248 CHANGE PRODUUTICN REQUIREMENTS AND INITIATE REPROCUREMENT

As a result of the modification decision, production manage-

ment should assure that detailed specification changes are made




tor special and common equipment and tools, tacilitics, materiol
and such production plans and controls necessary to either etfect
a production recycle or support . modificarion programr under field
conditions. Reprocurement action should be initiated for any
resourccs required, Schedule balance for operatirnal and support

requirements must be maintaired,

SD-25 MODIFY EXISTING SYSTEM/EQUIPMENT

Tc assure mission success within the time constraints im-
posed by operationa. requiremrments and to satisfy safety, perform- . l

ance, economic, or other factors, it is often necessary to retro- i

fit existing equipment. In this case technical compliance change o
packages are prepared which specify the change requirements, S
responsikiiities, schedules, and funding by which the military
organizations or selectel contractors are to perforw the required
modifications., These changes are accomplished av field, depot,
and contractor facilities as Jesignated by the appropriate system/

support authority.

PM-25A PRQVIDE MODIF1CATIONS SUPPORT £
(T S R

Previously negotiated plans should include the policies anu
responsibilities for providing modification support through elther
government or contractor means. This modification support should
be scheduled in a manner to maintain optimum balance between
operation of the system production schedules., 1t 1s based on the
modification priority necessary to achieve both operation and
logistics support objectives., Consideration is given to the

planned availability of resocurces and persornel,




PM- U5k PROVIDE UF DA 0D RPQUTREMENT AND LU EL e

av I

e

The preoduction rescurces to be used for eqippine the follow-

e

R ®
on operatang units should be refined, This in.ormation 1s used

by the systems support commands to prov:idge updated planning for
further procurements, repair, and modifications., It is also use- -t
ful as experierce information for project managers ergaged 1., the _q“
planning of new sgystems and equipment. These updated require- '
f rents should include production schedule valance for the remainder
‘ of the preograr., They should consider reallocation or disposition .
| of producticn resources based upon changes to the required opera- :
: tional capability, equipment obsolescence, operations and mainte- .
nance cost, and new eguipment which 1s ontering the inventory.
Alternative production plans are prepared and/or updated for a
proauction preparadness progran covering expected contingency

conditions which are part of the most recent furce structure

torecast .,

sM-26 0 EQUIT FOLLOW-ON OPERATING UNITS

Arter satistactory completion of operational suitabaility

toesting, follow-on operating units are cgulpped,  Operational

comrands direct mission assiuannents obf o suborlinate oraganizations

ard mopirter their support pertermance,  Local analysis of "tai-

lure data” {surmarizing maintenance actons) along with pertorm-

on rission accarplishment wnd support responsiveness,

ance ddata
permits unit conranders Lo separate true bardware deficiencies

mainienance procedures, supply

trow defi1olene @ in o mannimr,

response, organisational management, eto. Thais evalusted data i

should be summarized for transprttal to haigher operational and
tunctional oommands ., Correctaive action beyond the capabalaty of

higher comrand action,

unit companders becomes a requirement tor




Subsequent command anilysis invcoclves comparisons of the foilowi

ng
type among the operating units:

(23

{1) wission performance, (2)

maintenance effectiveness, supply respcnsireness, and (4) hard-

ware failure trends.,

Unit performance of such parameters can ke
weighed against command averages and trends

Concurrent with cope-ational command management analyses,

the system support command will receive raw hardware failure and

s Jport data for analysis by the project system support marager

{and/or commodity manager). The results of these analyses are

used to update support ard production planning for further pro-

curements, repair, and modification., They also provide experi-

ence information to project managers engaged in the planning of

new system. and equipment,

Reallocation or disposal of operational, support, and pro-

o duction resources is based upon consideration of changes to the
e .

required operational capability, technological obsolescence,

operations and maintenance costs, and the acquisition of new

equipment into the inventory. Integrated lor .stics support and

production planning for future eguipment development and acqui-

sition should include data from operations and support experience
as an aid to management,
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3. PRGDUCIBILITY

3.1 INTRODUZTION

Producibility is the compesite of characteristics which,

when applied to equipment design and production planning, leads

to the most effective and econcmic means of fabrication, assem-

bly,

inspection, test, instailation, checkout, and acceptance of

systems and equipment. Froducibility includes considerations of

the materials, tools,

test egquipment,

facilitics, personnel, and

procedures wnich support the production cycle., Early operational

and economic trade-offs of the characteristics irn equipment de-

sign, support, and production reguirements provide increased

production effectiveness at least total cost. Producibility re-

quirements should be incorporated into equipment design and sup-

port system design specifications. They include such things as

anticipated production rates, material limitations, standardiza-

tion, manufacturing constraints and risk areas (e.g. fabrication

limits on capabilities when forming, casting, forging, and ma-

chining), alternative schedules, numerically controlled tools,

etc., “"Producibility" should result in the optimum end result of

production resources availability, equipment readiness, perform-

ance, and cost effectiveness,

Surveillance over changes to designs and logistics suppoert

requirements is required to prevent degradation of producibility.

As equipment designs are released, demonstrations with the pro-

duction resources must be conducted to see that the producibility

requirements are met, The results are analyzed and trade-off stu-

dies are made to improve producibility of the system. Inclusion

of producibility considerations in system trade-offs results in a




production., Maximum

firm specification baseline prior to mass
{(See Figure 4.)

bernnefits are gained during early trade-offs.

Figure %5 ard the following paragraphs describe the relation-

logistics support, producibility, and

ships among system design,

the other elements of prcduction management.

3.2 DETAILED EVENT DESCRIPTICN

P-2 PREPARE PRODUCIBILITY ESTIMATE

Based upon cxperience data (CD-2) from simila: systems and

s e | " T ot

equipment, producibility estimates are made for inclusion in PM-2,

These estimates include cconsideraticon of common versus special

materials, supply of critical items, high risk areas intrnduced
automated control techniques

by new manufacturinag processes (e.g.,
such as numerically controlled tools), capability of government

and industry production units, and recent techniques and con-

straints. Experience data from previous programs provide a sum-

mary estimate of the current capacity for producing equipment and

should be considered in preparinc the production capability input
This 1s essential

to the operational capability document (SD-2j}.

to systems trade-offs so that the need for exploratory develop-

ment can be separated from state-of-the-art conditions,

Y-3 PERFORM PRODUCIBILITY TRADE-OFFS

Producibility considerations in system feasibility studies

(SD-3) require that design/support/production trade-offs be von-

The trade-oifs determine the optimum balance among the

ducted.
operational, logistics support, and production requirements and
These

cavabilities prior to establishing producibility goals,

trade-offs should consider such things as:
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i
{
; ¢ Alternative forming and assembly methods and capacities

(e.g casting, forging, press forming, riveting, welding,

ete,):

grinding, milling, cutting; and manual, automatic,

i

!

i

% € Alternative machine capabilities (e.g. lathe turring,
é

%

3

numerically controlled, etc.);

Single vs, multiple fabrication, assembly and test lines

[

for optimum total production flow rates;

5 § ® Installation, inspecticn, test, quality, cost and sched-

i ; ule balan.2 technigues and controls;

® Available vs. new production equipment, tools, and

i facilities;
@ U 1itical material items status and forecast:;
® Available vs. required personnel skills and guantities:;

@ Preliminary estimates for funds allocation and control;

and

; ¢ Risks associated with production planning based on pro-

posed and projected capabilities, especially where

"state-of-the-art" advances are required,

Producibility trade-off decisions become 1 significant input

5 to the production concept (PC-4).

P-5 ESTABLISH PRODUCIBILITY PLAN PEQUIREMENTS

Selection of a total systems concept, including logistics

support and production, is followed by development of specific

, producibility requirements for inclusion in the production plan
) ‘ requirements (PM-5), They include producibility goals (1i.e.

results of the considerations in P-3) for design definition,
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requirements for the identification and tailoring of production
specifications, and selection of methods to demonstrate achieve-
ment of producikility during subsequent phases. These require-
ments should be compatible with other production element inputs

to PM-5, They should be specific cnough to be included in contract

definition work statements and specifications.

©-7 ESTABLISH PRCGDUCIBILITY EVALUATION CRITERIA

Criteria shouid be established to evaluate the contractors'
ability to develop a producibkle system design., The criteria
should include suitaeble methods for evaluating the ade uvacy of
guantitative predictions and neasurements for equipment, facili-
ties, time, and cost as well as proposed plans for demonstrating
the attainment of producibility during the early portion of pro-
duction and test phases. Emphasis should be placed upon areas of
high risk to total production which might jeopardize schedule

balance, product quality, and total cost.

P~8 PERFORM EVALUATION OF PRODUCIBILITY PLAN PROPOSALS

The contractors’® producibility program proposals are evalu-
ated and scored. The proposal which best fulfills the criteria
of P-7 1s selected as a pattern for further contract definition,
It becomes part of the production management evaluations (PM-8).

The contractors’' producibility plans should contain:
® Producibility characteristics and goals:

® Re.iow demonstration and evaluation plans that will
lead to product baseline specifications adequate for

follow-on production runs (PM-17A);

¢ Producibility trade-off and qu.ck change procedures; and
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® Producibility guarantees and incentives applicable to

the particular system and equipmeit contract.

P-8 ESTABLISH PRODUCIBILITY GUIDELINES FOR DE. iGN

The characteristics, requirements, and goals are translated

into explicit system and equipment design criteria, such as:

@ Constraints on critical types, quantities, and use of

materials;

® Forming, machining, and assembling constraints based on

estimated production capability;

® Estimated lead times for high risk production parts by
type and quantity; and

® Common item procurement limits and change conditions

relating to replacement of old with new production items.

P-10 UPDATE PRODUCIBILITY PLAN

During system and equipment design, the producibility plan
is updated to provide more detailed criteria. This action results
from the continuing analyses of production methods, drawings and
specifications, production engineering, systems engineering, and
support documentation. The objective 1is to identify all key pro-
ducibility "design to" characteristics .Jor hardware components to
reduce production time and technical skills, establish optimum
schedule balance for the production phase, improve producibility
analysis techniques and inspection and test routlnes, minimize
requirements for special tools and equipment, proviude cor onality
between similar logistics support and preoduction requirements, and
provide control data feed-back to expedite design and production

capability evaluations. Maxinum emphasis should be given to the

operational and value engineering trade-offs between reliability,




maintainability, and preducibility during th.s design phase.
These integrated trade-offs must be performed such that the
resulting requirements impact on all elements can be evaluated cond

justified,

P-11 APPORTION DETAILED PRODUCIBILITY REQUIREMENTS

As system specifications, drawings, and other production
engineering docvrentation are completed, producibility require-
ments are apportioned to the detailed design of equipment., Pro-
ducibility constraints and limits for maintaining quality and
reducing time and cost for total production are assigned. Trade-
offs, performed as necessary, 1include analyses of types of
material, fabrication techriques, and assembly methods. The effect
of changes on equipment design and logistics support as well as
production should be considered. Producibility functions should

assure that operational and support effectiveness is maintained,

P-12 EVALUATE PRODUCIRILITY OF INITIAL TEST HARDWARE

During production of prototypes and hardware needed tor sub-
system and system testing, acceptance evaluations are conducted.
The evaluations must include exan.nation of all production methods
and equipment for compliance with the producibility requirements
previously incorporated into the specitications and plans. Defi-
ciencies must be cvaluated for thear impact on system aesign,
support and production plans, Corrective action 1s nade by con-
trolled changes to the drawings or production plans. Thesco
changes must be in accord with confilguration management directives

and 1nstructions,

P-1' and ~14 EVALUATE PRODUCIBILITY IN TEST CHANGES

Design/support changes made as a result of the subsystem and

TP o A RER A o
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system demonstrations must be evaluated for their impact upor
producibility. Evaluation results should be cocordinated with
system design and logistics support so that all pertinent con-
sideraticns are included in trade-off studies. Approved changes
are incorporated intoc the drawings and specifications. End item
production drawings, specifications, and other data are changed
as necessary. Data resulting from these evaluations should be

made available for future planning of other production programs,

P-15 UPDATE PRODUCIBILITY PLAN

The producibility plan, including design guidelines for
further production hardware, 1is updated to incorporate all approved
changes. The plan becomes part of the proposed product baseline
(sD-15). It also may be part of the contract definition plan for
production depending on the equipment, type of contracts, and

rates of flow expected for follow-on production {PM-15B},

P-16 DEFINE PRODUCIBILITY CRITERIA IN PROPQOSALS

Depending on contractual arrangements and timing, produci-
bility plan requirements are 1ir iuded in the request for proposals
for follow-on production, The requirements {similar to those
described in P-5) should include well-defined specifications up-~
dated by the results of previous testing of the init:ial prodic-
tion units., They shovld specify needs and constraints relating
to schedule and cost. Balanced output of future production units
and allowance for contingency planning for futurec emcrgency con-
ditions should be the objective. For example, low to high flow

production may require alternative con.:derations for rachining,

forming, assembling, and numericai programming.
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P-17 EVALUATE »1RST UNITS PRODUCIBILITY TO THE PROPOSED PLAN

First article inspection actions should piace emphasis on
reviewing producibility deficiencies noted in previous tests and
system and subsystem demonstrations. This will assure that pre-
vious deficiencies have been corrected without imposing new prob-
lems. Producibility requirements should be reviewed against

hardware tc be certain that engineering changes up to this point

have not degraded producibility nor introduced problems which

may affect operations and support,

when required, and concurrently with the evaluation of the
first article, contracter producibility plans for follow-on pro-
duction will be reviewed and evaluated., The best proposal 1is
sclected, The selected producibility plan becomes part of the

product baseline tor follow-on production (SD-17B and PM-17B).

P-18  EVALUATE SERVICE TEST CHANGES

Conduct of the aser servicoe test (8D-18) may result in
changes to the operational and logistics support plans. These
changes should be evaluated for their impact on producibility.
Final contfigqurations should be based uron combined design, sup-

portab:rlity, and producibility trade-offs,

P-19 UPDATE PRODUCIBILITY PLANS

The updated prodducitslity plans become the basis for ovalu-
ating and verifying achiovecent of producibalsty during the
aszerbly, installation, acceptance tests and final checkout of

ecquipment tor the tirst operatine unit {(sD-21),

P-21 VALIDATE PRODUCIBILITY CRITERLA

During acveptance testing, anstallation, and checxout of

cquiprent tor the irst o cperating anit, produc:t ity speditication
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requirements are evaluated against the equipment and procedures.
Changes are made to the prcduction hardware and plans accordinaly,
Evaluation results should be reported through the control data
system to assure that future planners will have visibility of

problems encountered.

P-24 FEVALUATE OPERATIONAL TEST RESULTS

System and equipment changes resulting from the operational
suitability demonstrations are evaluated for their impact upon
producibility, Producibility changes should be rapidly reviewed
and incorporated into production (PM-24A and B) to maintain con-

figuration and quality control,

P-25 ESTABLISH PRODUCIBTLITY PLAN

Based upon the results of completed tests and the modifica-
tion reviews and decisions, the producibility plan 1s updated
for use in future producticn, It 1s used by the system support
and commodity c-mmand functions for tollow-on procurements of

hardware and other resources,
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4, PLANS AND (ONTROLS

4,1 INTRODUCTION

The plans and controls element defines requirements for prc-

duction procecuures and controls for maintaining configuration,

quali _ @ssurance, schedule balance, and cost effectiveness
~hroughout the prcduction cycle. It provides direction, regula-
tion, and coordination necessary to meet produacibility goals and
regquirementsz, To satisfy operational and loglstics support
requirements, production plans and controls events must include
the functions necessary to support development, fabrication,
assembly, installation, acceptance, test, and checkout <f the
prime system and equipment. It also must p.an for and control

the acti ons, techniques, and resources needed to perform those
functions. Engineering analyesls is accomplished to assure that
all requirements are defined for those actions and resources which
must produce the major systems and equipment. Quality, configura-
tion, current and future cost-in-production and controls are
developed tG assure production of the system or equirment to the
established reliability, maintainability, and producibility
requirements, Although sub-elements of plans and controls may be
separately organized, their events and interfaces are described
here in a manner which will provide an integrated plans and con-

trols approach for the complete production management cycle,

During concept Fformulation and contract definition, produc-
tion plans and controls assess the current production capabilities
against the evolving system, The assessment is the basis for the
development of alternat.ve production concepts and requirements

which are rther considered in the system and support feasibility
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trade-off studies. As development prcogresses, these concepts and
requirements hecome definitive specifications toc be met by prcduc-
tion procedures and resources, Detaliled production engineering
analiysis must be accomplished concurrently with hardware and
support system design and updated as the system design evolves,
The engineering analysis documentaticn provides identification
and description of the fabrication, assembly, installation, test,
checkout and acceptance tasks, and the equipment, tcols, facili-
ties, personrel, and procedures iecessary to accomplish those
tasks, It .includes guantification of the above items by time and
place, personnel skills, t_pes of facilities and use, and critical
material requirements, These analy.es are included in the control
data system for use by all elements in their further planning
cfforts. Plans and controls are selectively tailored to the com-
plexity of the hardware and the production program detail required.
In addition to establishing the requirements and procedures fo.
accomplishing all production actions, controls must be selectively
defined which will assure that configuration, quality, schedule
balance, and cost-effectiveness are maintained to meet program
objectives throughout contract definition, development, and pro-
duction. As used in this gquide, the controls include such things
as:
® The procedures, processes, evaluations, coordination,
records, reports, reviews, and approvals necessary to
identify, maintain status accounting of, and manage the
configuratiorn of the item being produced and the associ-
ated actions and resources essential to its production,
Planning for and changes to the production configuration
must be in conformance with applicable configuration
management and werk breakdown structure directives and

instructions,
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The procedures, processes, evaluations, coordination,
records, reports, reviews, and appr vals necessary to
diagnose, sample, measure, gauge, analyze, etc. the con-
figured item being produced and the associated actions
and resources essential to its production to assure
quality of delivered product. Planning for and accom-
plishment of quality assurance must be in conformance

with applicable directives and instructions.

The procedures, processes, evaluations, coordination,
records, reports, reviews, and approvals necessary to
provide srhedule balance among all production element
actions and their interfaces essential to the planning,
producing, delivery, and subsequent production support

cf the configured item, Selected schedule balance con-~
trols must be in conformance with applicable DoD program/

project management control directives and instructions,

The procedures, processes, evaluations, cocordination,
records, reports, reviews and approvals necessary to
provide cost control {e.g. 1in procuremeit specifications,
budgeting and accounting procedures, work-lcading pro-
cesses, production milestone checkpoints, fiscal funding
breakdown, etc.,) among all production elements and their
interfaces through~ut their planning, physical production,

and subsequent production support actions,

Plans and controls events, policies, and responsihilities are
dependent cn the romplexity of the pregram, degree of government/
contractor involvement and the type of procurement, Figure 6 and
the following paragraph descriptions cover typical relationships
between the plans and controls element and other elements of

production management.
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4.2 DETAILED EVENT DESCRIPTION

PC-2 PRQVIDE PLANS AND CONTROLS ESTIMATES

Plans and controls concepts used during the productinn of
similar systems and equipment are provided, Requirements esti-
mates for alternative producibility concepts are developed. The
concepts and requirements estimates are included in the produc-
tion capability estimate (PM-2)., The plans and controls estimate
should include current information on product configuration,
quality, cost, and schedule balance techniques, high-risk require-
ments experience from previous programs, summary information on
equipment, tools, facilities and personnel, and experience on

previous problems and deficiencies,

PC-3 EVALUATE SYSTEM AND SUPPORT ALTERNATTVES

Concurrent with the development of producibility alterna-
tives, plans anid controls concepts are defined and analyzed,
Preliminary production engineering analyses are conducted to
determine gross requirements for cach of the alternatives. These
requirements are used to support the producibility and cost trade-
offs in the system feasibility studies {(P-3 and s$D-3). The plans

.nd controls evaluation should include:

@ (Qualitative and quantitative estimates of the personnel,

facilities, equipment, and tools requirements;
L

® Cost estimatrs for definition and development phase
p-oductien support and the 1initial and follow-on pro-
duction requirements based on estimated quantities of

produced units;:

® Plan; and controls techniques reguired for each alterna-

tive: nd

o ol KBV < PO S )

e




® A comparison of the identifiable high-risk areas for

each alternative,

P -4 ESTABLISH PRELIMINARY PRODUCTION CONCEPT

A preliminary production concept is documented to provide
guidance to the other production elements and for the definition
of further requirements. Depending on the depth of definition

required, the production concept should include:
© The estimated production locations;

® Gross schedules for fabrication, assembly, test, instal-

lation, checkout, and anticipated wodification;
® Criteria for goverrment vs. contractor support;
€ Preliminary inspection and test concepts;

® Types, quantities, locations, and use of equipment,

tools, and facilities;

® Materiel procurement concepts and vritical i1tem control

and use;

® Personnel and training concepts, including manpower

curves; and

@ Preliminary cost estimates and con:rol data roquirements

of all elements,.

The concept document should be _ubmitted in sumrary form for

inclusion in the production program change re uest (PM-4),

PC-5 ESTABLISH PLANS AND CONTROLS REQUIREMENTS

Production plans and ccntrols requirements are developed for

inclusion in PM-5, These requirements are the basis for contract

developed plars and controls during contract definition, They




must identify project and contractcor responsibilities for
further production planning events. The requirements may call

for or include, as a minimum:
@ Definition of the contractors' production processes;

# Planning milestones and their interface with the

hardware design and logistics support schedules;

® The criteria and technigues tc be used for configura-
tion, quality, cost and schedule control, &nd their

demonstrations,

# The selective plans and controls management and ana-

lytical techniques to he used;

2 The criteria and limitations for definition of government-

furnished production equipment and facilities; and

e The specifications for engineering analysis documenta-
tion and cotner detailed and summary data which may be

required,

PC-7 ESTABLISH PLANNING AND CONTROL EVALUATION CRITERIA

Contractor-proposed plans and controls should be evaluated
for their responsiveness to the requirements (PC-5). The evalu-

ation criteria should include means for:

¢ Comparison ot the relative production costs 1n terms
of man-hours and 1nvestments 1n specral eguipment and

facilities:

® Comparing the impact of risk area modifications or changos:

and

® Evaluating the production performance,/cost 1mpact of
trade-off rationale relating schedule against current

production rates.




PC-8 EVALUATE PLANS AND TONTROLS PROPOSALS

The plans and controls proposals should be evaluated to the
criteria established in PC-7.

The results are included in

production management cvaluations (PM-8),

the

PC-9 APPROVE PRELIMINARY PLANS AND CONTROLS

Updated production plans and controls are arproved for use

by all elements during development and production,

PC-10 CONDUCT PRODUCTION ENGINEERING ANALYSES
AND MONITOR PROTOTYPE PRODUCTION

System and equipment cpecifications and drawings ard pro-
gram plans are the basis for a production eng.neering analysis

to determine the required manufacturing actions and resources

considering freguency,

time, and location., The analysis 1s 1inter-

faced with the system design and support analyses through docu-

mentation which identifies and controls changes among .Jdesian,

support, and production requirements,

Production enygineering
analysis iden’ifies the requirements for manufacturing personncl
skills,

equipment and tools, facilities, matecrial i1tem require-

ments, specific manufacturing processes, and

schedule balance for

P R ST e

integrated production of the hardware 1tems. The analysis Leagins
]
on a preliminary basis during early development and 1s continually

refined to form the production planning contribution to the pro-

posed product baseline {SD-1%;., Although

the deta.led analys:s

1s used as a workiny tocl within government and :rlustry produc-

tion organizations, summary analyses are provided for visibarlity

to program, design, and support management thiughout procuremnent,

testina, and follow-on production,
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PC-12 UPDATE PLaNS AND CONTROLS

Production engineering docu. "ntation is provided to inte-

grate the requirements, pclicies, procedures, and responsibili-

i
!
%

ties for initial and follow-on production. This documentation
wlll provide the basis for the control of revisions to configura-
tion, gquality, cost, and schedule balance during subsequent

planning and manufacturing effort,.

PC-13 and -14 EVALUATE DESIGN/SUPPORT CHANGE IMPACT

Changes resulting from subsystem and system demonstrations,
and logistics support evaluations should be reviewed for their
irract on production, Further reguirements for initial and
follow-on production should be definel, ReqQuirements for re-
sources common to logistics support and production should be
integrated. Special attention should be given to long lead pro-
curement items, high cost items, or high risk items: that may

impact follow-on production,

PC~15A UPDATE PLANS AND CONTROLS {TESTS)

Chanyes resulting from the Iest evaluations should be
incorporated in the proposed product baseline plans and controls

(PM-15A),

PC-1%B  ESTABLISH FOLLOW-ON PRODUCTION REQUIREMENTS

The updatod plans and controls tor test units form the
basis for requirements for the tollow-on production plan,
These requirements should be similar to those descraibed 1n PC-5,
They are expanded to include follow-on considerations such as the
make/buy criteria, government,/contractor relationships for expan-
ded facilities and equipment, and the procedures, responsibilities,

and limitataions tor contiragurat:ion, quality, cost, and schedule
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control through all levels of production. They should include
requirements for information necessary for production management
decisions on block changes to the follow-on units. These require-
ments should be included iu the request for proposals for systems
and equipment requiring additional procureme:t action at this

point.

PC-17A EVALUATE FIRST ARTICLE CHANGE IMPACT

Tests of the f.rst hardware units to their "build-to" speci-
fications should be reviewed. The updated plans and controls
are included in the product baseline configurat'on (PM-17B) for

further production.

PC-17B EVALUATE AND APPROVE PLANS AND CONTROLS

Prcposals submitted by the various contrectors for follow-
cn production are evaluated and scored. The proposal selected
for the production of operational units becomes an integral part
of the production baseline (PM-17B) approval for further funds

relcase,

PC-18 EVALUATE PLANS AND CCNTROLS DURING ACCEPTANCE TEST

Discrepancres found during the acceptance ot the systems
and equipment Yor user service tests should be evaluated, Chan- ,
ges to plans and controls, made as a result of any discrepanciles,
should be based upon goals and Ilimits establishea during contract

negotiaticns for production,

PC-20Q EVALUATE PLANS AND CONTROLS -- FIRST UNIT DELIVERY

System/support commands, contractors, and usina conrands
review and evaluate the shortages, schedule problems, priorities,

delavery plans, .nventory distribution, and any other appl:catle
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management considerations for possible corrective action, Con-
current review of *he production plans and controls 1s required
to assure that their time-phased activity schedules 1nclude the
exact need dates and pha:.eover actions to meet the availability

requirements for all system and support resources,

PC-21A EVALUATE PLANS AND CONTROLS -- INSTALLATION AND CHECKOUT

The product:on schecdules, procedures, 1nterfaces, coordina-

tion actions, and conf.guration efforts which suppecrt installation

and checkout are reviewed and evaluated for any necessary changes.

PC-21B  UPDATE PLANS AND CONTROLS

Plans and controls are revised to incorporate all of the

changes reguired tor equippina follow-on cperating units,

PC-£J  EVALUATE DEFICIENCY IMPACT ON PLANS AND CONTROLS

system and support changes . osultaing frop the operational
suttabrirty demonstration are reviewaod, All dethiciencies should

be evaluated for their npact on productron plans and controis.

PC-24a  PROVIDE PLANG AND CONTKOLS FOR MODIVICATION EFFORT

Jupplerontary plans and controels are prepared for chanuaes
to pradustion resources for ield roditications,  These supple-

e sncluded an the production

mentary plans and controels should
Tanagerent evaluat:ions (PM-24aY ) They ray be the basis £or re-

guirerents initirating addrtional procurerent for modification

PC-24B  UPDATE PLANS AND CONTROLS (FOTTOW N UNITS)

¥

Plans and controels resuiting fror all changes are inoorpe-

rat~d inte the rodification requirerents packasae,




PC-25A EVALUATE INPACT OF MODIFICATIONS

Plans and controls should be reviewed and evaluated during

actual modifications.

PC-25> PRCVIDE UPDATED PLANS AND CONTROLS (FUTURE PLANNING)

Plans uind controls are updated to i1nclude all supplemental
information resulting from equipping the first organization and
conducting operational suitability demonstrations, ‘iirey should
be provided as part of the overall preduction reguirements pack-
age (PM-25) for use durinag subsequent organic or contractor
support efforts. The information also shoulid be furnished for

future nlanning (CD-18B to 206),
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5, ManUTMCTURING

5.1 INTRODUCTION

The manufacturing element should include all of the planring

events necessary to assure the eccnomical fabrication, assembly,

test, delivery, installation, checkout, acceptance,and physical
demconstration of the sjuipment and systems to their specified

operational and support goals and requirements, These activities

may be accomplished in support of engineering test models, mockup
units,

prototype hardware,

field test hardware, and egquipment

delivered to the operating units. They may be in suppcort of

military field and depot or industry supporting activities.

Por better understanding, the following descripticons are

in order:

® Fabrication includes the actions essential to creation

of a part by forming, cutting,

lathe turning, milling,
drilling, and welding of raw materials;

Assembly includes all steps necessary tc fit the fabri-

cated parts into equipment, subsystem or system units;

o Delivery encompasses all actions necessary to assure the

transfer of materials, parts, assemrblies, etc.,, from

their point of origin te¢ the point of use;

Installation includes all actions hecessary to position,

hook up, and/or make ready the weapor systems and equip- :

ment for service or ‘se;

® theckout includes those actions necessary to verify

Em——— e R L A
T s i A

that systems and equipment interface properly to each




34

other and to the facilities, and cperate within the
iimits specified by their specifications, drawings, and

procedures;

® Acceptance encompasses the monitering and approval actions
necessary to provide formal written agreement between
parties that the system, eguipment, and support resour-
ves have met a specific porticon of a ceontract, or the

total contract; and

& Physical demonstration involves the operation and physi~
cal tests to prove that the weapon systems, equipment
and support resocurces will perform, within prescribed
environmental limitations, to established goals. Such
demonstrations wmay be used to establish technical and

management procedures.

As applied to the manufacturing element, the descriptions
in this section are limited to providing technician support for
ali manufacturing events necessary to meet program acceptance

milestones,

The manufacturing program primarily supports the production
phase of an equipment prc ram. However, it may be called on to
support concept formulation, contract definition, and both early
and late operation phases. The manufacturing planning events
and their sequential relationship to other production element

events and to productlion management are shown in Figure 6,

5.2 DETAILED EVENT DESCRIPTION

M-3 FABRICATE SYSTEM AND EQUIPMENT MODELS

Development of feasibility estimates described in SD-3,

SM-3, and PM-3 requires that different manufacturing techniques
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be explored. The various techniques are developed to the extent
necessary to provide harxdware which supports the systems and
logistics engineering tests cof models and equipment fabricated
for the various study alternatives. They, must include such
things as techniques for processing new materials which may re-
quire different skills for welding, numerical programming of ma-
chine tools,and various forms of multiple machining tasks. The
system and equipment models may be wtilized through the contract
definition phase to assist in requirements definition and to pro-
vide a means of testing selected alternatives without having to

produce large mockups of actual hardware assemblies.

M-~4 PRCOVIDE MODREL TEST SUPPORT

Alternative concepts using models developed in M-3 are
tested to make the proper selection of a final concept for con-
tract definition, Manufacturing technician support during this
period should be provided to evaluate the skill and model require-

ments for system definition and development,

M-7A to -9A4 FABRICATE SYSTEM AND EQUIPMENT MOCKUP

During the definition phase, mockups are developed to pro-
vide a simulated form-fit-function display of the complete system
and its equipment, Manufacturing support must be provided to
fabricate equipment and assemble and install the mockup to accu-
rately portray the requirements defined by 1nitial specifications
and preliminary sketches and drawings. Special technician sup-
port is provided for limited engineering test of those high risk
equipments for which prototype hardware is built early in the

program,
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M-7B to -9B PROVIDE MOCKUP INSPECTION AND TEST SUPPORT

During proposal preparation, evaluation, and subsequent
approval, manufacturing technicians perform tests which assure
that producibility and quality criteria have been incorporated
into the system and equipment drawings and specifications.
Records and reports of these tests should be made available for
proposal evaliation {SD-8). These records and reports alsc may
be reguired vor mockups being developed for government use. The
information should Le utilized for development of the production
plan. Use of the mockups may continue intc the development phase
to allow system design and legistics support engineering person-
nel to evaluate required functions as they complete their detailed

design and support requirements,

M-10 to -12A FABRICATE EQUIPMENT AND ASSEMBLE SYSTEM (PROTOTYPE)

As detailed analyses and design progress, equipment and sub-
systems are fabricated for experimental test., The productic.
run plans and controls designed to route materials, equipment,
sub-assemblies and assemblies through the shops are verified
against the experience gained in the manufacture of experimental
test equipment, The plans and controls encompass different forms
of machine groupings and shop mechanization. Initial numerical
control programming of machine groups or individual machine
setups may be tested in preparation for future high [low produc-
tion. Tooling combinations should be tested to provide the best
"mix" for programmed production units. Plant layout for equip-
ment (machines, tools, jigs, fixtures, etc.) and personnel will
be veritied. "ore test hardware way vary from that scheduled
for production of initial units, these variations orded,
and separate enaineering and manufacturing fabrication and assem-
bly models of the precduction equipment shculd be tested prior to

product:on of the first operational units,
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M-11 to -12B PROVIDE EQUIPMENT AND ASSEMBLY TEST SUFPORT

Components, equipment, and subassembliecs will be tested for
their performance to specification. Technician support is pro-
vided to conduct engireering form, fit, and function tests of
experimental hardware, Deficilencies are recorded in the manufac-
turing records, Appropriate action is taken through plans and
controls to assure that all drawings, procurement specifications,

and fabricated hardware are compatible,

M-13 and -14 PROVIDE SUBSYSTEM AND SYSTEM DEMONSTRATION SUPPQORT

Technicians are provided to assist 1in engineering demonstra-
tion of the hardware. Loglstics support requirements are tested
to the degree practical on the prototype systems, Initial pro-
duction planning procedures are followed explicitly. Producticn
records must be kept on all deficienc.es which occur during the
subsystem and system demonstration. A techniclan to engineer
interface is maintained throughout this demonstration to assure
that design/support changes are correctly incorporated into the
specifications and drawings, Appropriate action 1s taken to
change and retest hardware to the revised specifications prior

to establishing the proposed product baseline,

M-16 and -17 FABRICATE FI1..,T TEN UNITs AND PROVIDE
FIRST ARTICLE ACCEPTANCE SUPPORT

Award of production contracts for initial hardware and sup-
port resources 1s followed by release of production orders tor
fabrication of the first test units. Proygramming ol these test
units through the fabrication cycle 1s accomplished to balan-ed
schedules established 1n the plans and controls., Components,
equipment, subassemblies and assemblies are produced and

delivered per schedule by the government ard prime, assoclate,

et e o
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and subcontractors. These units are scheduled for first article
inspection to evaluate their conformance with specifications.
Technician support is provided for this inspection, Production
records are maintaired on all actions and deficiencies. Manage-
ment records should note the adequacy of planned facilities and
tooling to meet production specifications, schedule of produced
items agalnst their program milestones, mechanized control ot
discrepancics for fabrication (e.g. numerical programming, class-
of-work, arrangenent of machine tools, progressive manufacturing
arrangement f{or materials and personnel), and manufacturing to
cengineerina test interface problems during flow of manufactured

units,

M-18A PERFORM ASSEMBLY AND CHECKOUT

Subsequent to first article acceptance, manufacturing support
1s provided to assemble, install, and check out the cquipment 1n
the operatinag and support configuration required for user ser-
vice tescs, Depending on the pregram, the assemb:ly and check-
out effort may be conducted at erther o contractor facility or
government tacility, A combinaticon of contractor and service
personnel may be used. To the maxamunr degree practivable, the
skills of the support technicians should auree with the skills
specified for user operation and naintenance.  Generally, a com-
hined technicran/enyineeor team is used for the dermoustrations and
cvaluations. Combined contractor/user production and coordina-
ti1on records assure that deficie cres tound auring service tests
are recorded and reported tor appropriate design o action atg re-

vision of the production specitications, plans, and controls.,

M-18B  PROVIDE PRODUCTION RUN FABRICATION AND SUPPORT

Upon award ot follow on production contracts, ranufacturing
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organizaticns begin production of equipment on schedule released
by production order, This action beyins with a rimited effort
to equip the initial operating unit and gradually increases to
the needed capacity for achieving nlanned production rates. The
effort continues through the production and operational phases
until all follow-on operating units have been equipped and modi-

fications accomplished,

M-20 PROVIDE RESOURCES DELIVERY SUPPURT

Manufacturing support is provided to deliver resources 1n
accordance with the schedule milestones previcusly cstablished B
in the plans and controls., Approrriate phaseover actions between
contractor and government ur.its responsible for the delivery and

acceptance of resources must be planned and accomplished. Oraani-

zational policies and procedures must include a complete manu- e

facturing delivery and support interface, Records are malntained
for all delivery actions. Deficiencies are fed back to plans and

control units for corrective action. +

M-21 PROVIDE ACCEPTANCE, ASSEMBLY, INSTALLATION, AND
CHE "KOUT SUPPORT

. P
o
18

Manufacturing support similar to that described in M-18A
provided for acceptance, assembzly, installation, and checkout ! /-
support c¢f the 1initial operational test units schedaled tor saita-
bility demeonst:at: »n, For systems such as aircralt or groand
transportation, there may only be a requirement tor an acceptance
function. Systems such as misslles, complexes, and other Fiwed
installations require combined contractor, developer, and uner
support durirg the ascerbly ond cheoho Lt Thas suvport may Jon-
tinue through the operatiornal suitability deronstration and
beyond. 1In ail cases, tormal acceptance records should e estal -

lished among the contractor, system support corrand, and the




using command prior to conduct of the controlled suitability

Jdemonstration,

M-22 PROVIDE DEMONSTRATION SUPPORT

Technician support 1s provided for the operational suita-

bi1lity demonstraticns in accordance with negotiated contracts.

1f necessary, should ncot interfere with

Menufacturing support,

the normal owerat:ons and maintenance provided by the operating

organization,

i
1 1-24 FABRICATE AND/OR RESTORE RESOURCES

1= L

Based upon the decision to modify the hardware {(SD-24B},

new plans and controls may require new production equipmert or

rmoditication of existing equipment, Adjustments to the manufac-

turing tacilities and tooling also may be required, Manufactur-

e planpin: must be accomplished 1n accerd with previously

describod events,

MoOSA PEOVIDE MODIFICATION SUPPORT

Tose madifications requiring field support by the manufac-

turing organysat ton must be an accurd with supplemental plans and

controls Jdescribed in PC-24A.

ModHB PROVIDE SUF }f};}&P_‘_Q:{)I.,IJ()'N ~ON OPERATING UNITS)

S

Manutacturang support 1s provided to equip all follow-on

Lpoerating units.,  Fireld rtechnicran support may be required at

ch toliow-on operating umt based upon phaseover requlirements

[AKS RN e

previoasly neantaated,  Manufacturing support should be a result

the most effective and

conducted Lo achieve

studies

ot trade-otl

installation, checkout and support

~oonormical delivery, assembly,

intervediate, or depot units., The

prograr for organizational
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i\l

support should include the "mix" most favorable to the operational

readiness of equipment. It should bLe furnished i1n accordance

with updated plans and controls used by the syster operating and

support command functions. It should be in conscnance with the
delivery requirements for the follow-on operating units., Planning
must include safety and emerjency requirements essent:ial to over

all production and support eftfectiveness.
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6. INSPECTION AND TEST

6.1 INTRODUCTION

""he development of new equipment and the 1linpr.vement of
exlistlng equipment requires ever increasirg machine precision

and test measurement in manufacturing. The major objective ot

the inspection and test element is to identify and correct pro-
duction engineerirg documentation and practices which would

otherwise lead to unsatisfactory materials, parts, subassemblies,

and assemblies becoming the basis 1or high volume production,
whereas plans and cortrols described ir Chapter 4 dealt with the
qQuallty controls aimed toward the prevention of defects, the
descript:ons in this section cover the planning for procedures

and physical determination which assure that parts, materials,

eguipment, subassemblies, and assemblies conform to the drawings

and specifications. In generai, 1inspection and test :s the exan-

ination or measurement of equipment to compare 1t with specifica-

tion and/or contract rcquirements. Inspection and testing must

include consideracion cf tolerances, allowances, lirits ot s:ire,

and various forms and fits., It also pust conslder variouas Kindsy

of 1nspection (o.qg. itr:al run, pirlot prese, sarpling, porcentago,

functional, endurance, destructive, pPlece wWOrk, corputer pro-

gramming, . Of prime importance 18 the regquirenent to raintasn

quality and uniformity ot product throuchout the production Oyo i

Inspection and test plannaing must anchude, bar oo oot

limited to, requirements for the tollowinag:

@ The 1dentitircat:ion and dencript oy ot ohspections and

o
o]

tests which assure that the manufactyr

pro<iuces equipment wh i meets system speciiioal

i
|
!
;
:

o ot gt
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® The identification and description of the records and

reports which document the results of inspection and
test;

® Quantification of inspection and test resources sched-

uled by time and place;

e The identification and description of the government/
contractor representation and interrelationships for

conduct of the inspections and tests; and

e Technical assistance to design engineering during iden-
tification of requirements for inspection and test

equipment and development of test procedures.

Figure 6 and the following paragraphs describe the direct
relationships among inspection and test and the other elements

of production management,

6.2 DETAILED EVENT DESCRIPTION

IT-2 REVIEW CURRENT INSPECTION AND TEST CAPABILITY

Current inspection and test methods and procedures a#e
reviewed for their application to the type program being consid-
ered, Although little may be known about the equipment to be
designed, it is necessary to identify inspection and test experi-
ence along with other production management requiruments for use
in the program development plan. This should be done prior to
the trade-off of al:ternative systems and equipment., Problems.
which have occurred during previous program inspections and
tests ‘e.g. endurance and destructive inspections) should be
made known. Operational and logistics support experience should

be examined to determine the risks on similar programs,
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1T-3 DEVELOP INSPECTION AND TEST ALTERNATIVES

Varicus system and suppcort alternatives reguire the coasid-
eration of inspecticn and test corcepts. These concents should
apply different tecnhniques, equipments, and prodramming approacnes

to accumplish inspection anw test., Based upun experiernce, data

inspection standards for materials should bLe reviewed., Technigues

r

for dimension inspection of parts durinag their manufacture shouid
= be reviewed. advantage should be taken of other studies which

have recently examined technolngical progress. The inspechion

1

!
and test alterratives should be an integral part 9f the produci- AR
{

bility trade-coffs described in P-3,

IT-4 ESTABLISH PRELIMINARY INSPECTION AND TEST CONCEPT

A preliminary inspection and test concept is included as R

part of the precduction concept (PM-4) selected as a result of
the producibility trade-offs (¥-3). 1t will be the basis for

the definition of further inspection and test requirements, The

inspection and test concept will include, but is not limited to, "?

such things as:

e .stimated inspection ar? test lccations:

® Schedule milestones ror the inspecticrn. and tests:

® The criteria for and relationships of organic and con-

tractor inspection and tests during experimental, initial

production, and follow-on production;

3 The documentation technigques to be used;
® Preliminary facilities estimates;

® Special equipment, versonnel, and training criteria

which may be required for inspection of risk elements;
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¢ Preliminary inspection and test cost estimates; and

e .ontrol data requirements for inspection and test docu-
mentation recessary to configuration quality and cost

contrels,

The 1inspecticn and test concepts should be included in the pro-

duction concept package {(PM-4}.

IT-5 ESTABLISH INSPECTION AND TEST PLAN REQUIREMENTS

Irspection and test plan reguirements must be developed for
inciusion in PM-5, They are the basis for development of more
detailled inspection and test plans and specifications during the
contract definiticn phase. The req :irements must ldentify ser-
vice and contractor responsibilities for inspection and test

actions during the production program. These reguirements include:

® Definition of the inspection and test practices to be

considered in the proposals:

& Inspection and test milestones and interfaces to other

elements;

e Guidelines and specifications for demonstrating the
inspection and test procedures early in the production

program-
@ Selected methods and analytical technigues to be used;

© Criteria for and limitations of government representa-

tion during contractor inspection and test:

& Methods by which records and reports will be acquired and

documented; and

e Procedures and specifications for documenting the analy-

ses and other detailed and summary data requirements,
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IT-7 ESTABLISH EVALUATION CRITERIA

The criteria to evaluate inspection and test plans should
include responsiveness to all reguirements previcusly defined 1n
IT-5. The criteria should also include compatibility with the
producibility specifications, plans and controls, relative ability
to effectively limit defects in equipment and procedures, and

comparative rigk to schedules and cost.

IT-8 EVALUATE THE INSPECTION AND TEST PLAN PROPCOSALS

The inspecticn and test plan proposals are evaluated in
accordance with the criteria established in IT-7. The evalua-
tion results are included in the production plan proposal evalua-

tion {PM-8).

IT-9 APPROVE INSPECTION AND TEST PLAN

Inspection and test plans are approved for further defini-

tion of procedures during the development phase.

IT-10 PREPARE PRELIMINARY INSPECTION AND TEST PROCEDURES

Inspection and test procedures will be selectively prepared
to fit the manufacturing processes, personnel skills, equipment
and tools, materiel item requirements, and schedules essential to
integrated inspection and test of all hardware items throughout
their life cycle. The documentation will specifically include
means for maintaining change and cost control of the inspection
and test procedures. It must include the interrelationships
among the subcontractor, contractor, prcject, and command func-
tions to assure management visibility throughout equipment design

and production unit inspections and tests.
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IT-12 CONDUCT INSPECTION AND TEST OF ENGINEERING
TELST COMPUNENTS

During fabrication and assembly of the production items
{(M-1C to -12-A), inspections and tests are conducted in accord-
ance with the procedures required by IT-10., To the maximum
degree practical, computer programming techniques should be con-
sidered during this experimental production phase, Numerically
centrolled measuring devices which measure distortion, shrinkage,
and surfacec variations may be used for the tests. Program tapes
and cther records of inspections and tests must be kept for evalu-

ation purposes.

IT-13 and -14 CONDUCT SUBSYSTEM AND SYSTEM INSPECTION AND TEST

Subsystem and system inspections and tests may cover endur-
ance, destructive, assembly, and procedural demonstrations on the
prototype systems. Inspection procedures should be followed
explicitly and records kept on all deficiencies, Inspection and
test technician-to~engineer interface shoul!d be maintained
throughout the demonstration to assure that design/support chan-
ges are correctly incorporated into the inspection procedures and
drawings. Where necessary, retesting should be conducted to
assure that the revised specifications and procedure. are veri-
fied and approved orior to establishing the propcs,ed product

base’ .

IT-15A UPDATE INSPECTION AND TEST PLANS AND PROCEDURES

The inspection and test plans are updated to include all
changes resulting from inspections and tests of prototype equip-
ment, The revised plans and procedures should be cle«erly inter-
faced with plans and controls established in PC-15A. Changes

which may affect the overall production goals will be included
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for .valuation in the updated producibility plar (P-15). The
updated inspection and test plans and procedures become an
integral part of the requirements for the initial production of

equipment (PM-15A).

IT-15B ESTABLISH REQUIREMENTS (FOLLGCW-CON PRODUCTION)

Concurrently with preparation of inspection and test plans
and procedures for the ‘nitial production equipment, inspection
and test plan requirements must be establiished for inclusion in
the production contract definition plan (PM-15B)., The require-
ments should be similar .» those described in I1IT-5. They shculd
be expanded to include fuollow-on production requirements such as
the criteria for the interfaces among the commands, projects
and contractors, policies, and procedures for inspection and tests
and schedule and change control system responsibilities. Manage-
ment visibility requirements for identifying schedule slippages
and defective parts o1 equipment should be included. These plan
requirements should be provided for inciusion in the request for

proposals for follow-on production (PM-15B).

IT-16 CONDUCT INSPECTION AND TEST OF INITIAL HARDWARE COMPONENTS

Inspection and test procedures are applied during fabrica-
tion of the first test units. Insgpection and test control points
should be established between projects and prime, associate, and
subcontractors. Rigid control system disciplines should require
immediate corrective action on defects. Results from the inspec-
tions and tests should be evaluated and effective corrective
action taken through quality control procedures to prevent defects
during follow-on production, Drawings, specifications, procedures,
work carus, and other production engineering documentation should

incorporate accurate and detailed inspection and test requirements,
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I7f-17hA 7ONDUCT : TRST ARTICLE INSPECTION AND TEST

Test and inspection technician support should be provided
for the first article acceptance, Records should be maintained
on all actions and deficiencies. Specific change actions must be
accomplished where inspection and test procedures are found to

be deficlient, Management records should cover such things as:

e The adequacy of the inspection and test procedures ‘o
measure and demonstrate the hardware to the production
specifications;

e Achievement of the inspection and test efrort to the
scheduled ri1lestones:

® The adeqguacy of manual and/or mechanized inspection for
making determinations of hardware acceptance; and

@ Compatibility of the communications and documentation
interface for uninterrupted flow of data on manutactured

anits,

IT-178  EVALUATE_AND APPROVE FOLLOW-ON PRODUCTION
INSPECTION AND  EST PLANS

Proposed inspection and test plans should be evaluated and
scored. The evaluations should be based upon the requirements
established in IT-1%B. They should consider changes made during
first article i1nspections and tests on the 1nitial hardware.
Coordination should be maintained to assure that inspection and
test requirements are thoroughly understood by all gqovernment and
contractor participants. The updated inspection and test plans

are the basis for requirements 1n follow-on production contracts,
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IT-18 to ~22 PROVIDE INSPECTION AND TEST SUPPORT AND
UPDATE PLANS AND PROCEDURES

Inspection and test support 1s provided during fabrication,
assembly, delivery, installation, and checkout of the equipment
provided for service tests, The inspections and tests must be
in accord with previously negotiated contract requirements, Com-
binations of contractcr and service inspection and test persconnel
may be utilized during this period. It 1s mandatory that the
change control system provide for rap:id technical and management
review of defects fcound during inspection and test of the 1nitial
operational test units, The defects shoula be recorded, evalua-
ted, and corrective action taken for high volume production.

The inspections and tests must be accomplished 1n schedule bal-
ance with all other production element actions, Management
visibility of slippages which may affect the production program
is essential, The inspecticon and test effort 1s continucus
throughout the remaining prcduction and operat:onal phases as
required to equip follow-on operating units., Procedures must be
continuously updated to provide a kaseline tor any turth r modi-

fications or reprocurements which may be required,

IT-24 EVALUATE CHANGE IMPACT

Desism, support, and production changes are evaluated for
their impact upon the inspection and test procedures, which
should be modified as necessary, The adjustments should be an

accord with the plans and controls revisions made in PC-24B.

IT-25A CONDUCT INSPECTION AND TEST DURING MCDIFICATION

Inspection and test of modified or recesigned equipment 1is
accomplished. These activities should be 1n accord with previ-
ously negotiated ground rules and should include tueasts of con-

tractor and government support capabiilties.
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1T-25B UPDATE INSPECTION AND TEST PLANS AND PROCEDURES

Plans and prcocedures should be updated to include all sup-
, lemental 1nformat:ion resulting from tests of the first operating
organization, Threse plars and procedures should be included 1in
the production reqgquirements package {(PM-25) for usc during subse-
quent goverr. ent and contractor suppert effort., Together with
the management tecliniques employed during the production cycle,
they should ke furnished as information for future planning
(CD-18B to ~26). They provide a bascline for ongoing production

tests and should be included 1n DoD-Industry preparedness plans.

»
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7. EQUIPMENT AND TOOLS

7.1 INTRODUCTION

The equipment and tools element must assure the availability
of required equipment and tools to perform production and common
support functions at all locations for the lowest overall cost
during the equipment life cycle. The ability to perform planned
manufacturing actions and unscheduled maintenance actions, which
may cavse downtime on production equipment, depends on the ade-
quacy of equipment and tools identified and develo»ed concurrently

with the prime system and lngistics support resources.

Equipment and tools consist of all the machine tools, jigs,
fixtures, handling and test equipment necessary to support the
entire production process. They may be categorized into special
(peculiar to the program being considered) and common (commerci-
ally available or currently in government inventory) groupings.
Consideration for the common use of equipment and tools must be
included in the operations, logistics support, and production
planning. Where feasible, existing and/or standard equipment
and tools should be used to achieve progiam cost benefits. This
must be done without jeopardizing operational and support perform-
ance and readiness,

The equipment and tools planning events and their sequential
relationship to the other elements of production management are

shown in Figure 6,
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7.2 _DETAILED EVENT DESCRIPTION

ET-2 PROVIDE CURRENT EQUIPMENT AND TOOLS ESTIMATE

Included in the production capability estimate (PM-2) is an
assessment of tools and equipment used to conduct similar pPro-
duction efforts at various subcontractor, contractor, and govern-
ment locations., The estimate should consider recent advances in
techniques for the design and fabrication of equipment and tools
as well as their use in experimental and operational test pro-
grams., Assessments should include uses of computer controlled

equipment for manufacturing, inspection, and test processes.

T-3 DEFINE FQUIPMENT AND TOOLS ALTERNATIVES

Equipment and tools trade-off studies are conducted to
satisfy the alternative production concepts being considered
(P-3). As part of the producibility trade-offs, consideration is
given to available equipment and tools experience (ET~2), These
trade-offs should consider the technical feasibility of numerical
control programming ar.d other new techniques. The overall cost
and desirability of developing new equipment and tools to manu- |
facture components for several different systems must be consid-

ered.

ET-4 ESTABLISH PRELIMINARY EQUIPMENT AND TOOLS CONCEPTS

£Zquipment and tools concepts are selected on the basié of
maintainability, reliability, cost, and producibility trade-offs
(p-3), and in accord with the plans and controls concepts (PC-3).
These concepts are documented in the form of equipment and tool
requirements needed to support anticipated production rates.
They are the basis for the initial plan requirements (ET-5).
They also must satisfy the selected system and support concepts

(sD and SM-4)., The concepts are documented for inclusion in PC-4,
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+T-5 ESTABLISH EQUIPMENT AND TOOLS PLAN REQUIREMENTS

As part of the preducticn plan requirements (PC-5 and PM-5),

equipment and tools planning criteria is defined for:

e Types and combinaticns of machine tocls and groupings
required for the manufacture cof the prime equipment and

support resocurces;

® Special fabrication, inspection, and test equipment and

tools;
o Use of available plant eguipment and tcols;
¢ Funding of new or additional equigment and tools:

¢ Development and acguisition plan for acguiring and/or

fabricating new equipment and tools;

e Plan for additional quantities of contractor/government

furnished equipment and tc ; and

¢ Schedules, responsibilities, and interface reqguirements
for contractor/government relationships during the acqui

sition and use of equipment and torls.

ET-7 ESTABLISH EQUIPMENT AND TOOLS PLAN EVALUATION CRITERIA

Eva’:ation criteria are developed for determining the com-
peting contractors' resp nsiveness to the equipment and tools
plan requirements (ET-5). The evaluation criteria should also
cover the identification of and justificaticn for proposed special
equipment and tools, equipment and tools maintainability, common
utilization for production and logistics support. and the cost to
design, develop, and procure recommended special equipment and
tools. The evaluation criteria are included in PM-7 f. v overall

production proposal scanning.




ET-8  EVALUATE EQUIPMENT AND TOCLS PLAN PRGOPOSALS

The equipment and tools plans should be evaluated against
the criteria cstablished in ET-7, Evaluaticn results are inclu-

ded as pert of PM-g8,

ET-9 APPROVE EQUIPMENT AND TOCLsS PLAN

An equiprent and tcols plan is approve  for use and further
definition during the development prase, It becomes part of the

sroduction plan (PM-9) for inclusion in the develcopment contracts

rment of producticn equipment and teools in guantities reguired
for fabrication, assenbly, and tests during development. Based
upcn lead times for experimental production, action is initiated
for precurement of special equiprent and tools in the guantities
estimated to be required, All special and common equipment and

tools are evaluated for make or buy decisions. Procurament action

1¢ scheduled to meet fawrication, assenbly, and test need dates,.

ET-10 UPDATE REQUIREMENTS AND BEGIN DESIGN

The equipment and tocls reguirements and plans are modified
and updated continuously to agree with changes to design, new
design, and the plans and contrels reculrements (PC-10). The
selection of equipment and tools for experimental production
should be compatible wherever feasible with those anticipated
for production of operational urits. Continual interface actions
are required among system design, support, and preduction engineer-
ing to assure that common equipment and tools can be utilized
where possible. Equipment and tooling design is accomplished as
a result of the emerging system, support and production require-

ments (SD-10, SM-10, and PC-10).
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ET-11 EVALUATE SPECIFICATIONS AND SYSTEM DESIGN

Specifications for equipment and tools are evaluated against
program equipment design and logistics support systenm design to

assure that ail interface reguirements arec met.

ET-12 to l4 UPDATE FQUIPMENT AND TOOLS SPECIFICATIONS
AND DRAWINGS

Changes resulting from system subsystem, and support test-
ing are evaluated for their impact upon the equipment and tocls.
Equipment and tocls specifications and drawings are updated to

agree with changes to system and support design.,

ET-15 PROVIDE EQUIPMENT AND TOOLS PLAN REQUIREMENTS
{(OPERATIONAL UNITS)

The requirements for equipment and ‘ools are included as
part or the contract definition plan for production (PM-15Bj.,
These requirements should be similar to those of ET-5 as modificd
by the experience gained during fabricatlon and demcnstration of
experimental test units, They should include the results of the

latest specifications and drawings changes in ET-12 to 14.

ET-16 UPDATE DESIGN AND PROVILCE EQUIPMENT AND TOOLS
{INITIAL PRODUCTION UNITS)

Equipment and tool design drawings and specifications are
updated by changes resulting from review of the proposed product
baseline, Special tools are fabricated or procured for the proc-
ductlon effort, Long lead item equipment and tools should be
fabricated or procured early in development, This action is
requ.red to maintain schedule balance for productinn of inritial

units,
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ET-17 EVALUATE CHANGES AND MOQODIFY TiiE EQUIPMENT AND
TOOLS FOR FOLLCW-ON PRODUCTION

Changes vresulting from the first article inspection should
be evaluated for their imrpact upon the egquipment and tools.
Rapid medificatien action must be accomplished to make equipment
and tccls availlable for follew-on production, All revised speci-
fications and drawings become part of the product baseline for
review and apprecval of the configuration and for funds release

for ecuipment and tocls needed for follow-cn production.

ET-18 EVALUATE CHANGE IMPACT ON EQUIPMENT AND TOOLS

Crhanges resulting from service test of the prime system and
sugport ceguirencincs should be evaluated for their impact on pro-
ductlnn cguipment and tools, Common equipment and tocls to be
used later during user operational and maintenance activities
stould be evaluated for performance relative to meeting system

maintainability and availakility reguirements.

ET-19 UPDATE EQUIPMENT AND TOOLS REQUIREMENTS

The equipment ard tcels requirements are updated to provide
configuration compatibility with the prime system design and
logistics support resources, Egquipment and tools are modified

or procured as required to meet the changed requirements,

ET-20 PROVIDE CCMMON EQUIPMENT AND TOOLS

Common equipment and tools required for government mainte-
nance or for combined government and contractor use in preparing
for operational sultability demonstration should be delivered as
scheduled. The equipment and tools may be used for inspections

and tests, assembly, installation, checkout, modification, and




maintenance actions, <Ccontractor to government phaseover plans

should include all requirements and actions,

ET-23 EVALUATE CHANGE IMPACT CN EQUIPMENT AND TOOLS

Producticn plans and control changes resulting from the
operations and support evaluations conducted during the opera-
tional suitability demonstratiocons should be reviewed and evalu-
ated for their impact on eqguipment and tools, Recommendations
should be included in the prcduction management evaluations

(PM-23}).

ET-24 UPDATE EQUIPMENT AND TOOLS REQUIREMENTS

Prcduction change reguirements {(PM-24B) developed as a re-
sult of the decision tc modify the system znug equipment (SD-24B)
may require changes tc the equipment and tools. These changes

should be in accord with the revised plans and controls (PC-24A)

ET-25 TPROVIDE EQUIPMENT AND TOCLS FOR MODIFICATIONS
AND FJTURE PRODUCTION

Supplemental information resulting f-om tests und modifica-~
tions are incorporated into the equipment and tools plan. New
or modified equipment and tools are provided for field or future
production use, The updated requirements should be furnished as

control data to future production planning,
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8. FACILITIES

8.1 INTRODUCTION

The facilities element assures the availability of required
facilities for experimental, initial, and follow-on production
activities. Facilities planning is based on the combined opera-
tions, maintenance and production analyses, the prime equilpment
drawings and specifications, and all production docurentaticn,
It defines the ty,e of facilities, locations, space needs, envi-
ronpment, duretion and frequency of use, and personnel facility
interfaces, and incorporates the installation, assembly, test,

and fabrication activities needed for the p.oduction program,

Schedules for Jdevelopment, construction, and activation of
facilities should consider construction delay experience caused
by seasonal weather and other effects such as labor negotiations,
soil conditions, etc, Facilities planning for production reqguires
close management attent:ion through all phases of the equipment
life cycle. Positive cooriination with all other project ele-
ments is required, Early determinations of ownership and joint

utilization plans for facilities should be made.

The facilities planning events and their relationghip to

the other elements of producticn management are shown i1n Figure o6,
b ] 1

8.2 DETAILED EVENT DESCRIPTION

FA-2 PROVIDE CURRENT FACILITIES ESTIMATE

Assessments are made of exlisting facility capabilities tor

producing similar systems and equipment. This assessment 1s
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based on available production experience data (CD-2). Consider-

aticon should Le given to:

o Initial facilities trade-offs (FA-3) which define pro-

duction locations, common use, duration and frequency,

© Facility seiection ground rules (e.g., consideration of
required mate 1a  resources by type, quantity, anu loca-
ti1on as well as construction {orce needs in terms of

ski1lls, nurmbers, and ava..ability);

& Con raints vo be considered for the type c¢f facility
ind the arrvanaements of equipment and tools: and

e The prox mity of materials and transportation services

necded ‘o marntain quantity production,

-

e oprelaman v o faciiitvy estimates are included i b -2,

FA- 3 PEREOM FACILITIES 7L DE-OFE

system leasibirlity, suppoert, and preducitality trade-oftfs
are eovaluatod for therr impact on current tacilities. Facilioy
trade ottt studies are conducted by the government ov contractor
te raent2rv alternatives 1 f1lling neow roquirements.,  The {rad -
ot { aprroache: shovld coroader use of contractor or govornmoen.
tacilities, machine groupin s for which tacilitios space must
be provisied, proximity of oxistimg tacilities to locatioans for
tabracatyen, asseroly and anstallatrop of manutactured parts,
and the copparctave Lite cycle cont and budgot estaimates Tor the
acgeasttion ot teocrlhirties anchieding downst rear ac and i sposa -

toon valuoe.
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FA-4 ESTABLISH FACILITIES CONCEPT

The facilities concept 1s selected on the basis of the

ducibility trade-offs (P-3) conducted concurrently "-1th

x*

tem and support feasibility studies {(sD and SM-3)., The

the

fac

Pl

pro-
Sys-

1lveses

concept 1s included in the preliminary productlon conZept pacragc

{pCc-4).

FA-5 PROVIDE FACILITIES PLAN REQUIREMENTS

Facilities plan requirements are prepared
in PM-5., They include, but are not limited to:

e Cri'eria for contractor .ind gcve: nme

to produce experimental and fcil w~- n

equipment;

® Real estate and construction specitic .tions;

modifications, reprocurements, depot level

¢ Phasing plan criteria for use and disposition ot

try and government facilities;

¢ Life cycle cost and budget estimates tor the

schedule (F-5); and

I

e Location guide,

FA-7A SELECT, SCHEDULE AND/OR DESIGN FPACILITIES

Procurement lead time and construc ion of 1nitial i

systems an

L4

activit:

1

1
H

Combrined production/support facilities requirement:

i

tundin.g

for i1nclusion

. owred facllitaes

for

NS
085,

U

oduc-tion

facilities requires early project act:ron to develcop facility ae-

sign specificat:ons. This architect-cngineering task mpay

by
L

Y

"




115

accorplisted Ly sovern ent or contractor 1n accordance with

prograr peeds and current service instructicas and procedures.,

FA~-T7B  LESTABLISH I'ACILITY PLAN EVALUATION CRITERIA

Tecknical and managerent evaluaticen criteria are developed

1

nag the adeqguacy of the fasi1l:itv plan requirements

s

for detesmar

"

(Ta-5) and the archicect enjineering desian specrfications
(FA-7A), These criteria, as part of (PM-7B), include the factors

necessary to evaluate:

e Funcrt:onal pertorrance characteristics for production

o {wLg., nstalled cquipment relilabliaty, main-

tainabrlioy, usetul lite, environmental desian and

transportabailyiy)

® Dotinitive desian and conssruction specitications,

standards, angd ~onstraintys:

¢ Detarled racilities concopts tor cormon and spoecial

procictren suppoert {e.a., tunctional reguirerents, pro-

et oon policies, survival reguirerents, and policies,
e L), siting and layoul {o.a., area plans and sate plans

Such as acees:s paving ansd dramnaae, contours, volimgne roe-

Tolrerents, ote,h, oand crvil, o architectaral o struciaral

’

roo hanteal, o an?t o cleorrioal reguirerents: o ansd

Fune oo, oscobendule, and managsement contrels tor those
faC1iit1es redguirsng expoertrentatl o aed o initiel production
stiraction amnd testaing (e,
rent, Coovironrental centrol, electrical power, proot o amg
destruct con testanet, aind oany ot v omimalar o critaorial
FA—d  (VALUATE FACILITY PLANS

-

They "QRUTactor or overnmesth proponod rlrties plan shoeuld
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be evaluated for responsiveness to the requirements (FA-5),
identification of and justification for new facilities, and cost

tc design, develop and acquire the proposed facilities.

The evaluation ratings, recommended changes to requirements
and schedules, allowable deviations, and contractor recomrended

revisions should be included in the production management evalu-
ation report (PM-8).

FA-9 APPROVE PRODUCTION FACILITIES

Proposed facilities construction is approved and funds are
allocated for experimental and long lead initial production
facilities, PFacilities design is completed and construction
bids are solicited for the initial facilities, Programming action
is initiated to request tentative funds authorization for follow-
on production facilities, This actio; is based upon the type

of procurement and scheduled use of facilities.

FA-10A BEGIN FACILITY CONSTRUCTION (PROTOTYPE)

Selection of the best construction bid marks the beginning
of facility construction. Continuous surveillance over develop-
ment of all system design, logistics support, and production
requirements is needed to ensure that design and support changes
are given proper consideration for their impact on facilities.
Changes impacting facilities require reevaluation of funds and

schedules by all production management elements.

FA-10B _VERTFY AVAILABILITY OF INITIAL FACILITIES (MANUFACTURING)

Initial production facilities are evaluated for their com-
patibility with the plan requirements. Progressive reviews for

facility adaptability to system design, support and production
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requirements ldentified during installation, checkout, and test
of facility equipment are evaluated and corrective action is

initlated,

FA-11 VERIFY AVAILABILITY OF FACILITIES (EXPERIMENTAL TEST)

racilities for experimental proof and destructive testing
and the subsysten and system demonstrations are evaluated for
their compatibility with pla; requiremernts and their capabilaty
to satisiy system, support, and production testinag regulirements,

Changes 1dentitred during use of these facilities are evaluated

and corrective acticn 1s initrated.

SA-12 0 APPROVE TUEN(ATIVE PRODUCTION FACILITY PROGRAM
{INITIAL UNTTS)

Where tollow-on production requires the ownership or com-
Lined use of acvermrent.soontractor tacilities, tpproval must be
Jives ror o thexr construction.,  Provisions are made to incorporate
contlauration changes into these tacilities as the exverimental

production testing proaresses,

Fa-192  VERIFY AVATLARILITY O

CFACILITIES (INITIAL PRODUCTIONS)

Avaatat r ity ot gnrtial productron facilities will be vera-
tend proor o coptract awarsds ter production of o amitral ancre-
rents ool the cperational gystes, In sime cages, prograr discrsions
POV redu e dse 0 eXistind oohsractor facilities for anstial
productsan, wWhore trade-oi: ostudies show an advantaae to the

rovernpent, foeilow-op productaon tacilities may be separately




11

FA-158 ESTABLISH FACILITIES DEFINITION PLAN
(FOLLOW-CN PRODUCTION)

Where it can be shown as an advantage to the government to

provide fac. lities for multiple program use, optional facilities

definition plans may ke prepared for hid proposal as part of the

follow-or production proposal package., This plan should consider

requirements similar tco those itemized in FA-5,
should be eapanded to include

They should be in accord with

established in PC-15B, including early scheduling for long lead

production,

FA-16A EVALUATE FACILITIES PROGRAM (INITIAL PRODUCTION)

Facilities programmed for initial procduction will be evalu-
ated during the manufacture of initial hardware., A close inter-
face will be maintained among system, support, and production
elements during these evaluations so that changes are reviewed

and new facilities requirements identified in a timely manner.

FA-16B PREPARE FACILITIES BID PROPOSALS

Selected contractors complete proposals for prc ‘uction

facilities required to produce follow-on equipmert (FA-15B).

FA~-17A EVALUATE FACILITIES PROPOSALS

Facility proposals submitted by the contractors are evalu-
ated and a contractor selection made. The selected propo:zal
will become part of the product baseline for apprcvai of final

configuration and funds release for facilities.

The requirements
follow-on production facility needs,

the plans and controls requirements
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FA-17. INITIA. CONSTRUCTION-FOLLOW-ON FACII.ITIES

Facility construction will be released to meet lead time
requirements. Equipment and tcools installation, checkout, and
testing tor these facilities will be accomplished pricr to initi- !

ating follow-on production.

FA-18 ACTIVATE PRCDUCTION FACILITIES

Incorporation of changes resulting from review of the

product baseline configuration and the user service tests marks

the point of acceptance of facilities for follow-on production.
Facility design will be further tested and verified during the

initial manufacturing actions.

FA-21 UFPDATE FACILITIES PLAN

The facilities plan is updated to provide guidance for
later production activities (PM-21B). Critical volume require-
ments, rearrangements of machine groupings to support follow-on
schedules, identificati n of special interface requirements
between contractor and government elements, and other special

requirements are included,

FA-23 EVALUATE CHANGE IMPACT ON FACILITIES

Changes resulting from the operational suitability demon-
strations should be reviewed and evaluated for their impact on
facilities. Recommendations will be included in the production

evaluations (PM-23),

FA-24A MODIFY FACILITIES

Production change requirements (PM-24B), made as a result

of the decision to modify the system and equipment (SD-24B), may
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require some change to the facilities. These changes must be
compatibie with the revised production plans and controls require-
ments (PC-24A)., Facility modifications and support for those
modifications will be in compliance with previously negotiated

contracts,

FA-24B  UPDATE FACILITIES REQUIREMENTS

Supplemental facilities information resulting from the pre-
vious actions is incorperated into the facilities plan, The
updated plan is provided as part of the overall product’on manage-
ment package {PM-25), It is used during subsequent service or
contractor support efforts. It should include all management
procedures and technical information to be employed during the
remaining production period. The plan should be furnished to
control data for future project planning (CD-18B to 26). It
also should be used as part of baseline data for future DoD-

Industry production preparedness planning.
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9, INDUSTRIAL SUPPURT

9.1 INTRODUCTION

Rapidly advancing technology, the advent of larger and more
sophisticated weapons systems, and the urgency to maintain our
country's defense position have brought akout new demands for a
closer teamwork between industry and government. This providecs
us with a challenge to deliver highly reliable and maintainable
systems and equipment on time and at least total cost. Our com-
plex systems and equipment encompass every field of manufacturing
expertise, They involve multitudes of suppliers. The suppliers,
in applying their special skills and knowledge, must meet the
system requiremeiits. The government must outline the require-
ments in sufficient technical detail to insure an effective
syst=m. In most complex systems, a continuing serizs of govern-
ment -contractor iteration of the requirements at ever increasing
levels of detail is necessary, These actions demand an interde-
pendence among service projects, commands, and contractors such
that each opportunity to reduce costs or improve the product must

be evaluated with respect to the impact on the total system.

Industrial support is the element of production management
within government and industry projects and functional organiza-
tions that maintains gJeneral continuous surveillance over, and
asses.ment of, the combired production materials and resources
egsential to the acquisition and use of all current systems and
equipment. The industrial support element within government and
industry projects controls the selection and programming of ma-

terials and other resources essential to a project's procduction

122
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processes, It includes the planning events, decision points,

and interfaces essential to:

® Establish effective relationships among projects, prime
contractors, associate contractors, subcontractors, and

procuring elements:
@ Establish priorities for critical materials distribution;
® Control multiple orders for common and special items;

® Establish standard and state-of-the-art manufacturing

processes and controls;

® Establish systems for regqulating and reducing costs and

changes for multiple program production activities; and

© Resolve conflicts among government, military, and pri-

vate sectors of the economy,

Figure 6 and the following paragraphs describe the events,
decision points, and relationships of the industrial support

elements to project management and its elements,

3,2 DETAILED EVENT DESCRIP1ON

15-2 PROVIDE CURRENT ASSESSMENT

Estimates of 11...strial support capabilities for systems and
equipment having similar production reguirements must be provided
to assure their proper consideration in the system feasibility
studies. As overall systems specifications and production con-
cepts are defined, the production requirements will be analyzed
to determine the degree to which they are fulfilled by existing
industrial support capability. The current industrial support

capability estimate is essential to this analysis (PM-3).




Industrial support assessmerts should include summaries of

problems and deficiencies previously expe' 2nced on similar pro-
duction programs, They should cover priorities for obtaining
materials, capebilities of similar system production teams,
techniques and policies for material cordering, and collection
and evaluation of techniques (e.g., valu~ @ngineering, cost
reduction, change control, performance measurement, resource
criticality, and advanced production techniques). The assess-
ment should cover both the techniques required by DoD directives
and guides and advanced techniques developed or being developed
by public and private technical management specialists. Source
information for these considerations may be fcund as part of

the production experience data {(CL-2). Information applying
directly to a particular system and eguipment project should be-

come part of the current production capability estimate (PM-2),

I15-3 DEVELOP INDUSTRIAL SUPPORT ALTERNATIVES

Industrial support alternatives are defined and analyzod.
These alternatives will specify different ways and means of using
the total n¢ :icnal industrial resources and controlling their
priorities, They wili assist i1n developing the concepts beoing

studied in P-3,

I1S-4 ESTABLISH INDUSTRIAL SUPPORT POLICIES

Industrial support policies are documented concurrently
with the selection of a preliminary production management con-
cept (PM-4), They provide guidance for further definition of
production requirements. Depending on the depth of definition
required, the 1industrial support policy should include criter:a

for:




o The relationship between government and contractor

production units during production resource development;
® The priorities and scheduling orf critical materials;
e Application of techniques and infecrmation (IS-2);
® Government plant representation;

© Utilization and control of programming techniques such

as nunerical tool control:; and
® Inter-projects, 1lnter-services, and government inter-

agency support.

I5-5 DEVELOP INDUSTRIAL SUPPORT PLAN REQUIREMENTS

Industrial support vlan reguirements must be developed for
inclusior in PM-5. These requirements become the criteria for
development of the industry and government portion of the¢ pro-
posed plans during the contract definition phase., The require-
ments must 1dentify both the government project and contractor
manager responsibllities for development and use of industrial
support to production. They must specifically call for all, or
portions of, existing directives, 1nstructions, and procecures

which apply to the 1industrial support concepts (Is-3).

I15-74  ESTABLISH INDUSTRIAL SUPPORT MANAGEMEMNT PLAN

Industrial support management criteria are ecstablished in
the production management plan (PM-7A), Organizatlions, TesSponsi-
biilties, 1nterfaces, and working procedures must be identified
tor such things as:

® Industrial support application to the equipment project;

e Craitical 1tem control;
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@ Review and allocation of materials (1.e., priority and

schedule balance);

® Governmert/contractor interface (i.e., plant representa-

tion, productior commodity ltem procurement, and

inventory, etc.); and

® Procedures and controls for government furnished equip-

ment, property, and data.

The industrial suppcrt management plan will also include

related funding and schedule information,

IS-7B ESTABLISH EVALUATION CRITERIA

Evaluatio. <riteria are established for comparing and rating
contractor responses to the policies and recnirements previously
described, These criteria are included in the production manage-

ment evaluation documentation {PM-7).

I5-8 EVALUATE PI YPOSED PLANS

The source selection board evaluates all industrial support
plans as part of production manacement evaluations (PM-8),
Industrial support elements are >valuated and scored for their
responsiveness to the criteria anil requirements,

I15-9 APPROVE INDUSTRIAL SUPPORT PLAN (TEST UNITS)

The selected industrial support plans are approved as part
of the production development plan. They should be updated to
reflect the results of contract definition and the management
plan requirements covering the controls, policies, funding,

schedules, and responsibilities for industrial support. The

industrial suapport ovlan shouid include specific information on
PP C p




the detailed concepts and reguirements previously outlired in

It should include specific reference to specifi-

I15-4 and -5.

cations, or portions thereof, wiiich apply to resource use

controls such as configuration, schedule, quality, cost, data, R

budget and finaace,

inventory, procurerent, materiel, manpower,

The interfaces with all production management

and security.

elements shoula be defined,

I15-10A PREPARE INDUSTRIAL SUPPORT ACQUISITION DOCUMENTS
AND ALLOCATE RESOURCES (EXPERIMENTAL TEST)

of test units and thle pro-~

manufactur~

the

Concurrent with

duction planning for initial operat:ional units, documentation

should be established for acquiring anrd allocating materials and

resources for engineerina test. This documentation provides

guidance to prcoduction management for review and allocation of

materials and other production resources in accord with the

descr-bed 1n

schedules and the production enginecring analyses

FO-10, It places ermphasis on the distribution of cornmoen resour-

1n o support of Jdeveloprent, It initrates the cas

0

Ccen usoed

control the mater: -

relationships which

aqoavernment~to-contractor

WwOork force, materyals ordering

I

als, major and mainer wtems,

contral systems, and specitac

process, pertormance, value. change

ake/bhuy apportionnents,

throuvabout early oxperimental pro-

v Is-10A ghould

the detarled docurencation developed b

Juctiion,

and specithe plan require-

and updatoed

Vo reviewed, evaluated,

should be datines tor imitial production,

menrt g
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IS5-14 UPDATE INDUSTRIAL SUPPORT DOCUMENTS (ENGINEERINC

Industrial support documentation i1s updated to reflect
requirements changes resulting from system demonstrations,
Evaluation and approval by system design, logistics support, and

production management is required.

IS-15A UPDATE INDUSTRIAL SUPPORT PLAN (INITIAL PRODUCTICN)

The revised industrial support documents (15-14) becocne
the basis for an updated industrial suppcrt plan proposed for

initial production.

I5-15B ESTABLICH PLAN REQUIREMELTS (FPOLLOW-CN PRQDUCTION)

Concurrent with the establishment of a proposed product
baseline cenfiguration, industrial support planning is accom-
plished for f~llow-on production units, This planning should be
accomplished in time to guide long lead item releases for materi-

al and other factors essential to foullow-on product.ca (PM--15B).

IS-16 ALLOCATE RESQURCES (INITIAL PRODUCTION)

Industrial support resources are allocated for init.ial
production in accord with the industrial support plan ( S-15A),

The allocations and thelir control are based upon the plans and

controls requirements (PC-16).

15-17A EVALUATE FIRST ARTICLE CHANGES

Industrial support evaluations should be conducted to
determini the impact of first article test changes upon commodity
items or other common resources to be used for future production.
These changes are reviewed for interface effect upon other pro-
jects cor contractor activities which may be involved 1in similar

svstem and equipment development,
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The industrial suppert requirements are update
resources allocated as a result of product baseline approval.
A1l irductrial support interfaces with otho~ production manage-
ment elcrents and the assignment of responsipility for delivery

and use i i1ndustrlial suppcert resources should he roviewed for

PR

their adejuacy in suppdorting the producticn program,

I5-19 UPDATE INDUSTRIAL SUPPORT PLAN

]

~

-1ng initial unit production and service test, the indus-

Joa

t

tr:zal support plans are evaluated for use in follow-orn producticn.

Liaiscon actions and comrminication channels among plant represen-
tatives are reviewed for their ability to malntain established
schedules. Where schedule slippages occurred due to the improper
delivery or use of material itews, management action should be
taken to cevelop approvriate recovery plans and all these plans

should be reflected 1n the updated industrial support plan.

I15-23 EVALUATE CHANGE IMPACT

Deficiencies in follow-cn production, equipment operation,
and logistics support should be evaluated for their impact upon
the industrial support plans. Trade-cff studies should be made
among all elements to determine the impact of these deficiencies
upon future industrial support planning. Study vresults should
be inciuded in production management decisions for further pro-

gram action,

15-24 UPDATE INDUSTRIAL SUPPORT PLAN AND ALLOCaT'E RESCUKRCES

Approved requirements changes are included 1n an updated

industrial support plan. This information is utilized by the




systems support commands and contractors to provide planning
for further procurements, repairs, or modifications., It is

~

also provided as experience information to prcject managers en-

gaged in the planning of new systems and equipment., The infor-

: mation should consider reallocation or disposition of industrial

support rescurces based upon operaticnal changes, equipment

: obsolescence, and other operations and support factors. Alterna-
i tive industrial support plans should be ir-ludci in any produc-
tion preparecdness planniny and should cover expected future

contingencies,

e
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Interface Responsibilities:

1

t

} © Producikility Requirements and Perscnnel
! Performance Demonstration Criteria

Plans and Controls Including Concepts, Policies,
Tasks, Times, and Demonstration Procedures

()

0o Manufacturing Processes, Tasks, Procedures,
and Policies

o Inspection and Test Policies. Frocedures, and
Limications

@ Equipment and Tools Drawings, Specifications,
and Operations and Maintenance Requiremonts

o Industrial Support Reqgiirements and Policies

0 Facilities Requirements for Specral Skills
and Treining

© Funding Reguirements, Allocations, and Cost
Criteria

o Control Data Requiremeontg for Experience and
Performance Measurement




10. PERSONNEL AND TRAINING

10,1 INTRODUCTION

The personnel and training element defines the reguirements
for, selects, and trains the personnel needed to produce the
system and equipment. =EZarly in the system and eguipment life
cycle, realistic estimates of current production manning capa-
bilities must be made. These estimates are made in terms of the
numbers and skills needed to produce similar systems and eguip-
ment., As alternative hardware concepts are develcped, system
design and lc~istics support decisions must be made with due
consideration for their impact con the production manpower and
training requirements, The selected requirements are translated
into specific manning documents in terms of numbers of personnel
and e types of production skill classifications needed. Early
projections of training reguirements should be made. Training
requirements should consider system and equipment complexities
and production lead times so that training can he completed prior
to the time maximum production rates are established., Personnel
requirements established by the contractor, government, and sar-
vices should be evaluated against manpower availability. All
deficiencies should be corrected by training actions and timely

manpower commitments to maintain production schedule balance.

Figure 6 and the following paragraphs cover the events and
relationships among personnel and training and the other ele-

ments of production management,
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10.2 DETAILED EVENT DESCRIPTION

PT-2 PROVIDF CURRENT PERSONNEL AND TRAINING ESTIMATE

Estimates <f personnel available for production of the
specific system or cquipment should be developed, These per-
connel and training sstimates are predicated upon current and
similar equipment production experience., These estimates are
recorded in terms of quantities, skills, special training re-
quirements, and cverall frend curves depicting the availability
of trained personnel during the expected life cycle. The infor-
maticon must be included in the production capabili’ 'y estimates

(PM-2}.

PT-3 DEVELOP ALTERNATIVE PERSONNEL AND TRAINING CONCEPTS

Estimates of the personnel and training reguirements are
made to support the various producikility trade-off study alter-
natives (P-3). Consideration must be given to the expected
tasks, identification of skills, manpower availability (PT-2),
special training needs, availability of training facilities, and

the impact of the requirements on other production elements.

PT-4 ESTABLISH PERSONNEL AND TXAINING CONCEPT

Fervornel and training concepts are established as a result
of the producibility trade-offs (P-3), These concepts should be
in accord with the system design and loglstics support concepts
cstablis ed in $D-4 and $M-4, The concepts must also be compat-
ible with the plans and controls for production, manufacturing
concepts, and the government/contractor interface concepts.

They include tentative identification of any special personnel

requirements not urrently in the groduction skills inventory,

A AR ———

e e~
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assessnunt of conceptual changes to existing pe® onnel use pat-
terns, ana evaluation of the tentative impact -pon training
equipment and facility needs for future production, These per-

sonncl and training concepts become an integral part of PM-4,.

PT-5 DEVELOP PERSONNEL AND TRAINING PLAN REQUIREMENTS

Personrel and training plan requirements are developed &s
inputs to PM-5, These recuirements include criteria for the
development of productinn personnel and training programs during
contract definition, Preparation of request for proposals does
not always require definitive production personnel estimates,
However, if total package procurement and life cycle cost esti-
mates are required during contract definition, personnel and
training estimates must be established by both government and
contractor production elements. In support of these requirrments
and previously established personnel and training concepts (PT-4),

the requirements for proposed plans must 1include:
® Production manning policies and ground rules:
@ Criteria for determining and justifying personnel needs:
® Training and use of available industrial personnel;

® Criteria for training equipment design, procurement,

fabrication and use; and

® Joint utili.ution of personnel for production and

logistics support,

PT-7 ESTABLISH PERSONNEL AND TRAINING PLAN EVALUATION CRITERIA

Cviteria are established to evaluate the contractor respon-
siveness to the personnel and training requirements (PT-5),

They should provide a means of comparison among proposed approaches
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for the use cf personnel to achieve overall production require-
ments, the cross-utilization of personnel among logistics support
and production organizations, the use of available versus new
skilils, and subcontracting training versus establishing new
training programs and facilities. The evaluation criteria are

included in PM-7.

PT-8 EVALUATE PERSONNEL AND TRAINING PLAN PROPCSALS

Personnel and training plan evaluations should include com-
parison and scoring of the various proposals against requirements
and evaluation criteria described in PT-5 and -7, Evaluation

results should be included in PM-8,

PT-9 APPROVE PERSONNEL AND TRAINING PLAN

Personnel and training plans are approvecd as part of the
overall production development plan (PM-9). The plans should
include the most decsirable features of contractor proposals,

They should consider the development and user agency plars for
interfacing, scheduling, funding, and centrolling development of
later personnel and training i. Juirements, Manpower trend curves
covering the current uand projected use of personnel should be
inciuded. The plan should describe the means by which contractor
personnel and training will ke provided to assist with later

systems and e¢quipment phaseover into the using comsands inventory.

P1~-1C to ~12A PREPARE PIRSONNEL AND TRAINING PACKAGE AND
CONDUJCT FABRICATION, ASSEMBLY. AND TEST TRAINING (PROTQTYPE)

Production training packages are prepared to record the
A

wi1lls and gquantities of production personnel needed to accom-

ply:h the tasks defined in the production enginecring analyses,
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Requ: ~ements are correlated to manpower specialty classifications,
established personnel learning levels, and performance standards,
Identification is made of those particular skills not presently
available, and requirements for new training courses, aids, and
equipment are identified, 1Included in the training packages are
methods for demonstrating training effectiveness, updating the
packages during follow-on preduction, and plans for the gradual
transition of training responsibilities to the system support

commands who will later support the system and equipment,

Concurrent with preparat.on of the training package, train-
ing is conducted to satisfy the needs of experimental equipment
fabrication, assembly, and test programs and to familiaraize
advance productior personnel with the hardware and cost and sched-
ule requirements. Tralning lead times should be sufiicient to
assure that personn.l can be trained to perform assigned produc-
tion tasks without inducinyg schedule delays. Where practical,

contractor and service perscnnel should be trained together,

PT-11B to -14 PREPARE P’ GSUNNEL AND TRAINING PACKAGE
(INITIAL PRODUTTION UNIT

Concurrent with the fabrication, assembly, and test of
prototype hardw-re, requirements for personnel and traoining to
support the manufacture of initial production units are prepared,
The requirements are included in the contractors' propoesed pro-
duction baseline described 1n PM-15A., Personnel and training
requirements should support all actions needed to accomplish
manufacturing, 1inspection, and *~st as described 1n Chapters 5
and 6. In addition, person.el and training reguirements also
cover materials control, methods study, plant layout, plant mairn-

tenance, production plannring and contrel functions, industrial




suppcert furwtions, quality control, value engineering, safety

and fire prevention, stores keeping, work measurement and time
study, work simplification, »nd other functional areas associated
with each of the above elements. The personnel training require-
ments packages as well as the actual conduct of some training
must be verified prior to estaulishing the product baseline

{SD-17B).

PT-15 ESTABLISH PERSONNEL AND TRAINING PLAN RECQUIREMENTS
{FOLLOW-ON PRODUCTION)

Using the experience gained during talrication, assembly,
and test of the experimental hardware and durina development of
the personnel and trainin, package for initial production units,
personnel and trainina plan requirerents are established for
tollow-on production, These reguirenents becore part of the pro-

duction contract def:nition plan Yoo In addition to cri-
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pe

teria siwilar to those descrited Yor preovicus traiming packages,

tiey 1nclude quant

tative and schedule changes necessary to fur-

mish perscernnel and training ror hioagl volure production of follow-
on units,  Specllic regquiremencs for responsibilities, intertaces,
schedute balance, Tundimy, and other 1nformaton essentral to

'

contract 1d reoeguests are provisied,

PT-le  JONDUCT SUPPLEMENTAL TRAINING (INITIAL F
supplerental trainine craineted wnoa o result o of chanaes
Pal oare appr ovest burirg o estoblosiarent o0 Uhe prooponest Dreiust
el one, This trasrnins sl P e evalaared i Tilied oproor
PO INCOTPCTal e O Dew TUADIn D reguirerontn o an the proopeal s
Pern o sarritted,
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PT-17A EVALUATE PROPOSED PERSONNEL AND TrRAINING PLANS

Perscnnel and training plan proposals submitted by the
various contractors for follow-on production are uvaluatedu
This evaluation should be accomplished concurrently with the
evaluations of all other production management element require-
ments. The evaluations should include comparisons of the
training packages for quality, cost, schedule balance, manpower

impact, special training required, and proposed phaseover actions,

PT-17B CONDUCT TRAINING (FOLLOW-ON PRODUCTION)

Based upon the proposed plans, production training 1s con-
ducted to provide sufficient quantities of personnel with ade-
quate skills for the follow-on equipment production, Training
lead times should be sufficient to maintain schedule balance 1n
accord with negotiated requirements, This task 1s continuous
throughout the remainder of preoduction to provide for modifica-

tion of equipment and personnel replacement,

PT-19 UPDATE PERSONNEL AND TRAINING PACKAGE

Fersonnel and trainlng plans, procedures, schedules, quotas,
and other requirements are updated as a result of evaluations
made during the 1initial production processes and the productaon

support provided to the service tests {(=D-18)

PT-21 EVALUATE PERSONNEL AND TRAINING -- ASSEMBLY AND CHECKOUT

Personnel and training evaluations are conductod Jduring
equipment delivery, assembly, and checkout :n preparation for
the operational suitabail:ity deronstrations {(sD-2J)V. Trese evalu-
ations may bhe accomplished on a combined service-contractor basis
depending on the negotiated ground rules tor use of contractor

Junnort,

e .
]
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T-23 EVALUATE CHANGE IMPACT ON PERSONWEL AND TRAINING

All proposed systen desiyn, logistics support, and production
cha~1es are evaluated for thcir impact on the perscanel and
training requirements, The results are recorded and included 1in

the overall production ecvaluations (PM-23),

PT-24A UPDATE PERSONNEL AND TRAINING PACKAGES

Personnel and training changes resulting from the opera-
tional suitability testing (SD-22) and the manufacturing support
{M-22) are included 1n an updated personnel and training package,.
Estimated perscnnel and training resources used for equipping the
tollow-cn cperating units are veritfied, This information 1s
transmitted to the systens/support commands for further procure-
mert planning, 1t should cover support to ncermal operations and
the production tasks which are to be accrmplished at depot or
Iintermediate support areas.  Close cooraination should be main-
tarned arong the logist:c support and preduction elements during
this action., The intforration should be made available to other 1
ranaygers engaged 1n the production planning for new systems and
equivnent, Training plans should cover expected contingency

conditions.,

PT-248  CONDUCT SUPPLEMENTAL TRAINING

:’

supplermertal trawning s conducted 1in accerd with thoe up-
dated personnel and train:ing packades (PT-24A) .,  This training 3
should cover geverncent and cortractor production tasks to be ;
perromred durina the rerainder of the production cycle, |
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11, FUNDING

11.1 INTRODUCTION

Successful producticn planning rec-ires management atten-
tion to the interface between the production elements' funding
requirements and defense budgeting and financing. The production
funding element shoulc be closely interfaced with the system
design funding elemen: and the logistic support funding element
throughout the equipment life cycle, These funding elements
should be included as part of the overall program budgeting and

financing activities and should require the:

® Early determination of production funding estimates
which, together with the experience factors from simi-
lar production programs, allow accurate forecasting of

the equipment life cycle costs;

6 Accurate updating of torecasts for timely fiscal plan-
ning and apportionment of required research and devel-

opment, investment, and production funds:

@ Allocation of available program funds to each produc-
tion element based upon the justified need, with empha-

sis given to schedule balance and task priorities;

® Accurate accounting of funds expenditures using work
breakdown structure and measurement criteria to insure

the proper use and redistribution of funds; and
® Schedule flexibility in case of buduet changes,

Essential to the control of funds for the production program

is the establishment of a cost control system which, as part of

141
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production plans and controls (Chapter 4), can maintain adeqguate
cost and schedule balance among all elements. Figure 6 and the
following paragraphs describe the direct relationships which

should exist among the funding and other production elements.

11.2 DETAILED EVENT DESCRIPTION

F-? PROVIDE FUNDING ESTIMATE (PRELIMINARY)

Preliminary funding estimates for concept formulation are
made, They are based on the effort needed to estaklish produc-
tion concepts and reqguirements not currently in beina, The
estimates should include funding for all preduction planning
studies; exploratory development of machine tcols or other such
items requiring state-of-the-art advarcement: and preparation
of production plan requirement:., Bared on cost experience data
(PM-2), preliminary production funding estimates are made, Cri-
teria are estai.lished for further definition of these estimates

and the range of flexibility that is da:sired.

F-5 DEVELOP FUNDING SCHEDULE AND PLAN REQUIREMENTS

Funding schedule and plan requirements are developed for
inclusion with the production plan requirements (PM-5). These
requirements are based upon the selected production concepts
(PM-4) and an estimate of each production element's budgeting
and financing needs for the definition, development, production,
and operational phases, Detinitive estimates of the funding
requirements for definition phase production planning activitices
are made. Work breakdown structures with line item cost estimates
for each element are required. Due consideration is given tce

appropriate fiscal budget cycles, schedules, and trade-offs.
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These requirements, as part of FM-5, are essential to "Key

Approval Action" (SD-5).

F-6 ALLOCATE FUNDS FOR DEFINITION PHASE

Funds for production element participation in contract defi-
nition are allocated in accord with the approved development
plan and prcduction requirements (SD-6A and B). Their alloca-
tion also should be in accord with the funding schedule require-

ments established in F-5,

F-7 PREPARE FINANCIAL PLAN FOR PRCDUCTICM (EXPERIMENTAL)

Production elemen: funding plans should be prepared at all
levels of management. These plans delineate the distribution
of funds (F-6) for all task efforts. Consideration is given to
both government and contract cost, with separate _ategories for
each, as required, Production management reviews and approves
this plan for incorporation into the equipment program financial

plan,

F-8A UPDATE FINANCIAL PLAN

New production requirements resulting from the evaluation
of the proposals (PM-8) are the basis for updating the financial
plai.. Estimated funding needs are evalua'ed and previous budgets
are refined to more accurately refloect future dermands., Reasons
for changes should be evaluated to determine their validity and

generai: application for future p'anning.

F-8B CONFIRM AVAILABILITY OF FUNDS

The financial plan for experimental production (F-8A) 18
compared to nctual fund authorizations for their adequacy to

support the program. Funding deficienclies or excesses must be
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identified. 1In perticular, expected production program risks
due to insufficient funding are documented, The deficiencies,
their cause, and resultin: risk areas are coordinated for pro-
ject management review prior to submitting the production devel-

opment plan (PM-39) for "Key Approval Action" (SD-9A).

F-9 ALLOCATE FUNDS FOR EXPERIMENTAL PRODUCTION AND TESTS

System development approval and contractor selection (SD-9A
and B) require allocation of production funds for the develop-
ment phase. This allocation should be in accord with the fund-
ing decisions resolving previously identified problems (F-8B),
Funding allocation responsibilities and interfaces should be
defined and the funds allocated based upcn a work breakdown
structure of the tasks to be performed during the development
phase, This should include all government/contractor interfaces
for the production effort. Because of lead times required for
complex manufacturing equipment and tools such a2s numerical pro-
gqramming equipment, the allocation of funds for those particular

rtems should be adjusted to earlier procurement,

F-12A UPDATE FINANCIAL PLAN (INITIAL PRODUCTION)

The tinancial vlan for production 1s updated to reflect new
requirements stemming trom design, support, and production chan-
ges (PM-12B). This action depends on contract type, specific
funding limits, and the type of chanq; (e.g., contractor or
government 1n:itiated),., The revised plan becomes the baseline

for future budgeting and financing activities,

F~-12B CONVIRM FUNDS FOR INITIAL PRODUCTION

The updated plan (F-12A) must be reviewed to determine the

adequacy of funds authcrized for production., FExpected program




risk areas, and poten

nated for review and

prcduction funds (F-1

F-14 ALLCCATE FUNDS

risks due to insuffic

rent funds are documented. Deficiencies,

tial areas for cost reduction are ccordi-~

resolution prior to allocation of the

4).

FOR INITIAL PRODUCTION ZND TESTS

Successful test

prototypes (SD-13 and

support an’

(SM-13 and PM-13) mus

support resources,

support requirements,

production tunding requirements have peen identitied

funds for i1nitial production of systen equipment and loglstics
These allocated funds must cover ull defi1ned o
rescurces essential to the production of major, minor,

and common items to satisfy the

F-15 UPDATE FINANCIAL PLAN (FOI.LOW-ON PRODUCTICN;

and demcnstration

of sy tem and cqulpment

-14) and verification that all logistics

t be accomplished prior te auchorization of

special,

systen,

equipnent, and loaistics

F-16

The financ:al plan
new requil..ment stemming from changes to the manutacturind

cesses or other activities durina experimental produc

CONFIRM FUNDS FOR FOLLUOW-ON

for production 1s updated to retlect any
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SD-15,
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ments for all producta

contract derfinrtion pl
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requirements in the plan., Expested program risks due te insuffi-
cient funding should be documented, All deficiencses and risk
areas should be coerdinated for review and resovlucion prior to

allocation of the production funds (F-17).

F-17 ALLOCHTE FUNDS FOR FOLLOW-oXN PRODUCTION

Compatibility of svecifications for all eguipment and sup-
bortinyg resources with the rst production a cle shoy be
Ort resour with the fairst luctio rticle should be

assured prior vo allocation of funds for 'oilow-on production,

Thi1a 1s the responsibility of proauction ranag ment and 15 essen-
tial to Koy Approval action (IM-178). Participation in the
reviews leading to this key approval action is reguared by both
system design and logistics support nanagement personnel,

Product baseline approval 1s the antrorazation for all follow-on

production fiscal funds release,

F-18 CONTINUE FISCAL FUNDING CYCLE

Product 1on manageroent ron. ters tundaing requlirements and
allocations to see that cach production element receives and
accounts tor 1ts share of the funds. shortages or overaases are
recorded and adjustirents made to the tiscal tunding requests or
to the prouram requiring these funds, Work breakdown structure
and schedule balancing actions pust be accomplished to assure
that these tiscal fuending reguests are properly roade and that

any deticrencies are imredlately made Xnown,

F-1 UPDATE FINANCIAL PLANS FOR PRODUCTION

Chanues resulting trom service testing or the manufscturing
processes require financial plan updating to reflect revysed
funding requirerments,  Adjustments in fiscat funding allccations

are rade based on these approved chanaes,




147

F-24A UPDATE FINANCIAL PLAN (MODIFICATIONS) AND CONFIRM FUNDS

Modification cycles may bLe the result of deficiencies found
during suitability testing or subsequent ojperations (SD-22 Lo
SM-26). Depending on the deficiency, new equipment design or
redesign of old equipment may require rew production contracts.
Preliminary funding estimates for projected equipment and support
modification should have been part of the early development phase
forecast. These estimates should have beenrn based on productionr
experience with similar systems and should reflect past funding
expenditure patterns including times 0f need during the life
cycle period. The plan is updated to provide more accurate
estimates of the funds now required for preduction. The adequacy

of authorized funds i1s then confirmed.

r-24B ALLOCATE FUNDS FOR MODIFICATION

Previously forecasted funds confirmed during the action of
F-24A are allocated for any modifications thit mey be required,
Continuous assessment of deficic..cies, risk areas, and other
specific items which may cause schedule slippeie are coordinated
and reviewed with appropriate command management porsonnel,
These reviews should include trade-offs among all production
element budgets for resolution of these deficiencies within
available funding limits. Funding experience based upon the
actions to this point 1s furnished to advanced production plan-
ning for incorporation into tuture production estirates (F-2).
Alternative budgeting and financing plans should Le prepared to

cover any expected future contingency conpditions.,




CHAPTER 12

CONTROL DATA

Interface Responsibilities:

Producibility Specification and Demonstration
Data

Plans and Controls Analysis, Test, Cost,
Change, and Schedule Data

Manufacturing Plans, Processes, and
Experience Data

Inspestiocn and Test Data for Acceptance,
Endurance, Destruct, Tolerances, Allowances,
Quality Limits, etc.

Equipment and Tools Requirements and Use Data
Facilities Requirements and Use Data

Industrial Support Experience Information

Personnel and Training Special Skills Analyses,
Demonstration, and Use

Funds Requirements, Allocations, Expenditures,
and Coat Data ‘
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12. ‘CONTROL DAT2

12,1 INTRODUCTION

A control data element is essential to the performance,
configuration, cost, and schedule control for production of
systems and equipment. This element should meet the separate
technical and management needs of organizations which have dif--
fering production requirements, This control data element is

responsible for collecting, programming, and distributing:
® Production engineering analysis documentation:
® Production inspection and test records and reports;
o Schedules and records of milestone achievement;:

® Configuration and coding systems for identification of

requirements;
@ Production effectiveness reporting s§stems;

¢ Plant maintenance management and failure data informa-

tion; and
® Other gequirements and forecast information,

Farly in development, production management identifies the
extent to which the above information systems will be implemented
during all phasesa oi the equipment life cycle. Determinations
are made as to where, when, how, and by whom the data will be
needed. Wherever common usage of these data is essential to
both government and contractcr, the data and data collection
system should be compatible with the current directives. The

data should be appropriate to the level of detail, type, complexity,

149
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and cost of the production resources. In some cases, they should
Where different management levels
require the use of information in summary form, the requirements

be classified as working data.

should delineate that information by type, depth, and use as
appropriate to the management level. When sampling or summary
techniques cuin provide needed information on a one-time or
periodic basis, redundant production report processing can be
eliminated, The data systems should be oriented to the use of.
the data to "manage," rather than to the "management of data."
Hardware quality, cost, configuration, and schedule control

policies also should pertain to the data systems.

Acquisition and operation of new and complexkproductionv
equipment and tools may justify electronic data proéeséing.
Where this approach is used, care should be taken to eStablish‘ k‘v
workable interfaces with normal data repofting systems. Care %;
should be exercised to assure that all management levels receic;‘
ing production summary data as raw tape, cards, etc.\haygyiﬁmédi-
ate access to compatible processing systems, Trade-off!éfﬁdieé”‘
should be conducted in advance to determine the advantages off;

utilizing the new process for the total production effort.

12,2 DETAILED EVENT DESCRIPTION

CD-2 _INPUT PRODUCTION EXPERIENCE DATA i

kS

Based on the systems and logistics support requirements,f,
qualitative and quantitative production experience data should .
be provided. Those data should include production experiehCéron

similar programs such as:

» Estimates of the current use of production tooling:aﬁa

facilities:; o




N

¢ Current production capability trend fcorecasts-

® State-of-the-art producipbilaity criteria (machine pro-
cessing restrictions, numerical toc ng capability by
lecation and quantity, ctc.):

© Current and forecast critical raterials data (e.y.,
volume, processing times, urage patterns, etc,)

@ Industrial support experience {contractor versus

orgaric) brsed on missior essential needs:

¢ Techniques, policies, and problems for cost, charge,

and schedule control; and

® Production concepts, plans, records, and reports

common to the system and equip.aent.

CD-3 PROGRAM ALTERNATIVE PRODUCTION MODELS

Concurrent with the definition of system and suppcrt alter-
natives, preliminar production models are evaluated to the degreec
necessary for defining concepts and life cycle cost estimates,
Data processing of quantitative estimates for facilities, equip-
ment and tools, manpower, and materials may be required. These
data should be recorded as justification for concept decisions,
The data models may be included in the overall system feasibility
studies, They also should be structured toc allow ready access

to production summary data.

CD-4 ESTABLISH CONTRCL DA+A CONCEPT

Based upon the production concept selection (PC-4), a
preliminary control data concept should be established which will
previde a pilot model of the way management data needs are to be
satisfied during subsequent definition, development, and produc-

tion events,




CD-5 PREPARE CONTROL DATA PLAN REQUIREMENTS

Tre control data eliement, in coordination with production

management, should identify requirements for:

¢ Production engineering analysis and controls documen-

tation;
Inspection and test demonstration reporting methods;

® <Configuration, schedule balance, and current cost and

cost-in-production cost control tracking system;

e Standard production codes and material item identifica-
ticr procedures in support of production management

needs:

@ Identificatio:. of each production management elament s

specific data needs and outputs;

© Acquiring and evaluating status reports which show
achievement of schedules, slippages, shortages of
material, equipment and tool items, manpower versus
personnel requirements trends, inspections and tests,
and summary data to satisfy government/contractor man-

agement needs; ¢°d

® A production management effectiveness reporting system
which will reflect overall progress and problem resclu-

tion during high flow production runs.

CDh-7A SPECIFY DATA MANAGEMENT REQUIREMENTS

Based on the specific data plan requirements (CD-5), manage-

ment responsibilities and interfaces should be defined for:

e Collecting and reporting raw data information;

2V TORP
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® Collating data for analysis;

® Research and hardling of varicus types of industrial

support information;
¢ Dissemination of data and reports;

® Evaluation and analysis of reported data in the light

of knowledge needed by each production element; and

® The reporting of selected production performance for
use in future planning,

Definition of the control data plan requirements provides
a means for identifying data needs and sources by time, place,

and production specialist responsibility.

e oL RPN TRIS AT IR BRI SIS

CR-7B  ESTABLIiSH DATA PLAN EVALUATION CRITERIA

Contrel data plan evaluation criteria should be established
to rate contractor proposals in response to the data portion of
the bid package. The data plan should be evaluated for adequacy,
currency, simplicity, and validity. The critergia should provide
for comparison evaluations of how each specific production element

will implement data collection, dissemination, and use tasks and

T apeor s

responsibilities. Evaluation should also consider plans for fur
nishing and collecting data to and from subcontractor and project
offices, Consideration should be given to communication, propri-

etary, and security limitations.

CD-8 EVALUATE DATA PLAN PROPOSALS

Data plan proposals from each contractor w:ll be evaluated

|
% in accordance with the criteria specified in CD-7B,
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CD-9 APPROVE CONTROL DATA PLAN

Approval of the control data plan consists of a combined
contractor/project management roview and sign-off of individual
and intr:facing data responsibilities., This review must insure
a clear understanding of terms, conditions, ard definitions. It
is a part of the negotiations preliminary to award of the devel-
opment contract., The control data plan should also consider a
method for retrieval and feedback of data information to block

CD-2 for futuce planning,

CD-10A PROGRAMMING OF PRODUCTION ENGINEERING DATA

BRecinning with the use of preliminary research and develop-
ment documentation representing designs that have not yet been
fully stabilized, production engineering information and manufac-
turing and test information are progressively incorporated into
a decumentation system which allows complete cconfiguration,
schedule balance, and cost control of all future activities,
Where computer processing innovations allow, specif:ication,
design, and manutfacturing processes information should be pro-
grammed directly into that system. Means of extracting and sum-
marizing management data must be provided in accordance with the
requirements and criteria previously established (CD-9), To the
degree practical, all data required to support the production
elemenrts should be included in one set of documentation or within
a single data processing system, Control ot each element of these
data, however, may be based upornn an analysis of what organiza-

tion needs what data element for what use,

CD-10B  cSTABL "1 STANDARD PRODUCTION CODES

In accordance with overall standard system/eguiy /support

codes, a set of coemmon productiron codes should be established 1in

il




terms of work elements which are assigned to cover:
@ Production engineering analysis control systems;

® Manufacturing, industrial support, and inspection and

tect management systems:
e Production performance demonstration evaluations; and
® Production materiel items anrd personnel systems.,

Codes are developed in accordance with NoD methods and
standards to assure appropriate commonality in terms of overall

system design, support, and procduction reference.

CD-11 to -14 COLLECT AND ANALYZE EXPERIMENTAL
PRODUCTION TEST DATA

Performance results should be ted back to each production
elem.nt for evaluation of attainment of the assigred production
objectives, Each charge in requirements triggers a new evalua-
tion cycle to define the impacts and develep trade-coff choices
among design, support, and production modifications., Measures
of performance for specific wanufacturing, inspection, and test
actions should be in accordance with the inspection and test
criteria previously established and include thesc factors neces-
sary to maintain quality and cost contrel., In complex develop-
ment projects, data services for production endgineering analysis
documentation can provide the manager with a mechanized system
to control and record all changes. In simpler procurements,
however, documentation contrcl may be done manually. Data col-
lection should encompass procurement orders, shop orders, delivery
notices, acceptance statements, inspection ~ecords and reports,
and other significant documentation which will establish a con-

tinuous chailn of recorded events for the maintenance of schedule




156

balance throughout the production cycle. Use of the data con-
trol system during experimental production and test will check

out the system before high volume production,

CD-15 UPDATE CONTROL DATA PLAN

Production control data m :t be evaluated for their effect
on subordinate element actions (e.g., data collection, processing,
evaluation, and analysis). The control data plan is updated for
inclusion in the production contract definition pian (PM-15B)

and the product baseline (PM-17B).

CD-.b to 24A COLLECT AND ANALYZE DAT. ON
INITIAL PRODUCTION UNITS

Beginning with the initial production of systems and equip-
ment for user service and operational suitability tests, data
should be collected and analyzed by all production management
elements. The data shoula be in accord with the requirements
established by production engineering and analyzed to the per-
rormance criteria established by producibility and inspection
and test requirements. The data collection and analysis effort
should be part of a change contreol systen whose objectives in-
clude timely corrective action within schedule milestones and
cost control parameters. The data collecticon and analysis effo-re
shc '1d be continuous throughout i1nitial production and should
cover all events concerned with manufacturing, test, acceptance,
and problem resclution. It should cover production element
interactions and management interfaces among project, prime con-

tractors, and subcontrartors,
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CD-17B EVALUATE PROPCSED PLANS

Contractor proposed data systems are reviewed and evaluated
to the criteria established in CD-7R, <Conformance to all produc-
tion management element needs are verified and a control data
system selected for fcllow-on production. Control data services
responsibilities and relationships among contractor and military
crganizations are established to allow for a continuous data

flow to future operations and support.

CD-18B to -26 COLLECT AND ANALYZE DATA DURING
FOLLOW-ON PRODUCTION

Initiation of follow-on production (PM-17B) 1s the starting
point for collection and analysis of control data to assure con-
tinuity for all subsequent production actions while maintaining
schedule balance and cost control, Collection, analysis, dissemi-
raticn, and use of these data i1s 1n accord with previously estab-
lished plans (CD-17B), Lessons learned from the initial produc-
tion data system are incorporated, To the maximum deqree practical
the changes should be kept to a simimum and the services continu-
ous a ' campatible, Experience information should be callected
on the phaseover of project and contractor activitles to systems
support commands. <Contincency pracduction plans and experience
informatior should be incorporated for rapid extraction and

summary use as port I 3 production preparedness prograr,

Element interface data should be collected and analyzed to
maintain compatibility among system/suppert and production man-
agement actions during the use and control of all production
regsources, Summary performance and cost reports, appropriately
and selectively applied at all management levels, continue for

the balance of production during the equipment's life cycle,
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