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This Thesis develops a configuration management approach for use

v during the operational phase of the NATO SEASPARROW Surface Missile
System project. A brief description of the concepts and techniques of
configuration management as well as the background of the NATO
SEASPARROW project are presented to familiarize the reader with the
subject matter.

The sub-alternatives and constraints in the areas of organizationzl
form, authority constraints, and change control measures are enumerated
and evaluated agqinst the goals of the members of the consortium and
the requirements of sound configuration management. System alternatives
and constraints are then synthesized from the sets of sub-alternatives
to provide a final set of cohesive, viable alternatives.

From an evaluation of these system alternatives, the rccommended

solution is selected. An implementation plan is presented for the

selected alterﬁative.
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1. INTRODLCTION - ;

A. PURPOSE '

The purpose of this thesic is to present a déve1opmeﬁt of alterna-
tive approaches to the configuratfon manégement issues surrounding
the NATO SEASPARROW Surface Missile Syétem during the 'system's
operational phase., From these alternatives a recommended approéch !

i

to the configuration management question will be presented.
B. BACKGROUND z - ; . ,
The NATO SEASPARROW Project'is a NATO (NORTH ATLANTIC ThEATY: |
ORGANIZATION) sponsored multinationa] cons&étium. Thé member nation§
have formed this consortium f&r the express purpcss of designing, |
developing, and producing a shipboard, point-defense, surface-to-air
missile §ystem utiliiiqg{the existing Yni ted §tates S?ARROW air—to-éir
missile. o o o
Configuration management js the manabement of change. It.provides'
the method for orderly and effective management of‘sysfem design cor-
figuration through contro} of plans-and specifications, and fo; control
of hardware configuratjon through a regu1§ted'system of change review, '
approval, and implemen%ation. Copfjguratfon management is relat%ve]y

new as a distinct management discipline with practices reflécting

formalized configuration hanagement first appéaring in the eari& 1950's.

13

lEngoron, Edward J. and Jackson, Albert L., Jr., "Uni€orm Policy
and Guidance Established for Configuration Management," Defense
Industrial Bulletin, p. 1 v. 5, no. 1 January 1969.

}

,
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Before 1962 these configuration hanagement procedures were restricted
to "controlling changes to production hardware via the approval of
engineering change proposa]s."z

The role of configuration management in the world of complex weapon
systems is emphasized when the dynamic nature of these systems is
cbserved. The re-designs, changes, and modifications that occur to a
system as it evolves through its life cycle, from concept development
to operationa] use, are normally numerous and extensive. To provide
for proper logistic support maintenance, design modifications, and re-
procurement actions, the change:s to a system must be effectively
controlled and recorded.3 This thesis addresses the configuration
management function during the operational phase, the time span from
system delivery.-to the user until obsolescence, of one specific system.
The concepts discussed will, however, have a certain degree of common-
alty with other multinational endeavors concerning configuration mana-
gement, For defiritions of terms used in this thesis, which are
peculiar to the fields of configuration management and systems

achisition, the reader is referred to the glossary in Appendix A.

C. APPROACH TO THE PROBLEM

The approach used to achieve the objective of this thesis is to

develop sets of sub-alternatives and constraints which are discussed in

: detailr From these sub-alternatives and constraints, three alternative

2Samaras, Thomas T., and Czerwinski, Frank L., Fundamentals of

" Configuration Management, pp. 279-281, Wiley-Interscience, New York,
New York, 1971. _

3bid., p. 2

12

- v




I g AR G S TRy o S P Pt A R PR O T T e T AR R e o v s R T A A A R PN I AR i LI DT R~ o FRSEAS
R Ly

e — R

|

’i;ﬁ_k o

oo

e ’y!'éﬁs‘“‘*tzlﬁ:"ﬁ oG s R
Ko vy e Lo

P

system approaches are synthesized, evaluated against the objectives of

the plan, and the recommended approach is selected.
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D. SYNOPSIS OF THESIS STRUCTURE

S T e
e

R IARE

Chapter II provides a comprehensive look at the concepts and current

e

B

practices of configuration management in general, together with specific

=§ interpretations and applications in the United State Navy. Basic '2%5
,% Department of Defense and United States Navy configuration management %%?
i documents as well as those affecting the NATO SEASPARROW Project are ?2;
'5 reviewed. % %
; The background of the NATO SEASPARROW Project is described in é%%

s

Chapter III. The management organization is discussed in detail; as

S

is the existing configuration management plan being used during the

XTI 3‘-‘%‘1“»«
4 W“W"' - e
IS S IO R Y

PRS2

B S%
o et

S S bR g

development and.production phases. It is the intent of the authors to

s

provide a basis for understanding of the unique environment which

LR AR

surrounds this particular configuration management application. After

.
'1’"\4' "

reviewing the project history with appropriate emphasis on the con-

pet

figuration management aspects, the chapter concludes by summarizing

55 3;’-,«.‘(" i

the current status of the project.
The statement of problem, expressed in terms of the objectives of
the nations forming the NATQ SEASPARROW consortium is presented in
Chapter 1V.
Chapter V is a development and discussion of the objectives to be
attained by the confiéuration management approach proposed by this thesis.
Chapter VI delineates and discusses the advantages and disadvantages
of the sub-alternatives and constraints in the categories or organizational
form, authority constraints, change control measures, and actual

administration of the configuration management system.

13
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In Chapter VII, three configuration management system alternative

ke e

approaches are developed for use during the operational phase of the

[N

project. The alternatives are evaluated against the objectives developed

-

et e ke o ol

.
it

in Chapter V and a recommended configuration management approach is

i selected. ; é
it P
4 In Chapter VIII, an impiementation plan is presented for the i 5
é selected alternative. The organization, flow of change proposals, and ?

the responsibilities of the organizational units and personnel are

.

enumerated.
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3 I1. CONFIGURATION MANAGEMENT - AN OVERVIEW % E
f As noted in the introduction, configuration management, as a distinct i
: o
o management discipline, is of relatively recent origin. The basic func- § ;
:
; tions of ccnfiguration management, however, are not new. These basic % ?
4 %3
3 functions may be categorized as identifying and documenting changes as g §
o they occur, facilitating the coatrol of changes, and maintaining the 31
o 4y i
% status of change actions.? § ;
4 i
19
E: A, THE NEED FOR CONFIGURATION MANAGEMENT 4 :
1 The functions of configuration management have long been performed ﬁ f
% in the development and production of weapon systems.5 It has always % :
i §:
i been necessary for the contractor to know how a product was configured 3 ;
% so that it could be duplicated in production and for the customer to ; é
;§‘ know how ‘it was configured so he could be sure that he was getting : ?
3 what he contracted for, could support it logistically and could evaluate : %
¥ |
b the potential impact of changes. While this concept of cenfiguration i

3 management is generally valid after a system eniers production and Jﬁ

5% 'é‘!

3 becomes operational, the present day concept of configuration management ?i
;5 is much more encompassing. Currently, configuration management in the ;E

5% Department of Defense is concerned with a system throughout its entire §
-5 life cycle, which covers the time span as a system evolves from concept
formulation to engineering development, then into production, and
4Engoron, and Jackson, "Uniferm Policy and Guidance Established

for Configuration Management," Defense Industrial Bulletin, p. 1
5
p. 2.

Samaras and Czerwinski, Fundamentals of Configuration Management,

15
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finally on to the operation phasé. Section C of this chanter gives a
description of the system life cycle.

As a system evolves through the life cycle, its physicil and
functional characteristics also evolve. Changes are continually being
made to achieve the desired or improved performance of the components,
to correct deficiencies in the system design, to reduce cost and weight
of equipments, to improve system effectiveness, and to update specifica-
tiong. Change is a necessary and vital fact of life for every system.
It is assumed by the authors that for small systems the number of changes
are normally small, that the complexity is not great and that these
changes can be easily managed. When systems becomg significantly larger

6

the changes increase in number and in complexity.  As this occurrs,

change must be managed or chaos will resu'lt.7 The discipline of con-
figuration management, as it is known today, has been developed to manage

the evolution of change in a system during its life cycle.

B. DEFINITION OF CONFIGURATION MANAGEMENT
Configuration management, as defined by NAVMAT Instruction 4130.1, is,

"a discipline applying technical and adminstrative direction
and surveillance to ?1) properly identify functional and
physical characteristics of an item, (2) control identifica-
tion and changes to the characteristics, and (3) record change
processing and implementation status throughout the life
cycle of the item."8

S1bid., p. 2
"1bid, p. 2
8NAVMAT Instruction 4130.1, Configuration Management, A Policy

and Guidance Manual, p. I-1 Department of the Navy Headquarters Nav-1
Material Command, Washington, D.C. September 14, 1967.
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Samaras and Czerwinski base their definition of configuration mana-

gement on their concept of "progressive definitization" which states

%
%
that, %
"the configuration of a product is derived during development, §
determined during design, established during production and L
maintained during operational support.“9 g

5

Their definition of configuration management is, §
“the art of organizing and controlling planning, design, %
development and hardware operations bty means of uniform %
configuration control, identification and accounting of 4

a product."10 i

¥

Figure 1 shows the major facets and interfacas of configuration %
managenent. é
C. THE SYSTEM LIFE CYCLE g
The system life cycle is the idealized step-by-step evolutionary g

W

A
)
¥,

N
Ne:

process through which any major system should flow. This cycie has
been formalized by the Department of Defense in a series of phases or

efforts. Figure 2 depicts the life cycle phases as currently defined

P TNy L\ T e

in a RDT&E pamphlet.!!
buring the conceptual phase the military, technical and economic
bases for an acquisition program are established. This phase includes ?
{%

threat and mission analysis as well as evaluation of the technical
feasibility, cost estimates, schedule feasibility, and risk and trade-
of f analysis of the proposed project. The result of this phase

gSamaras and Czerwinski, Fundamentals of Configuration Management,
p. 3.

01pid, p. 7.

nResearch and Development in The Department of Defense....A Manac~ment
Overview, Office of the Director of Defense Research and Engineerin ,
Washington, D.C. pp. 34-41, November 1971.
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includes cost, scheduie, and opérational parameters which “1ave been

evaluated and approved. g i
The validation phase develops, through extensive analysis and some % i
hareware development. the major program characteristics including the 3 %

technical asvects, cost, and schedule and further validates the ‘% 3
operational need of the project. Eé §

During the full scale development effort. the system hardware and ég 2
all.necessary items for its support, including training equipment %g i
support equipment, cperational and maintenance manuals are designed, f% f
fabricated, and tested. The result of this effort is a hardware model E% é
(prototype) of the system components and the documentation needed to é%‘g
produce the system and to facilitate support. j% %

The production phase includes the production of the system, its j% }
training equipment, spares and associated equipments as well as the %% 9

iy

5 4

actual déployment of the system to operational units.

D. PRINCIPAL CONCEPTS AND OBJECTIVES OF CONFIGURATION MANAGEMENT

Common to both the official Department of Defense and the Samaras
and Czerwinski definitions of configuration management are the ccncepts
of control, status accounting, and identification. These three concepts,

and their related objectives, are essential to configuration management.

1. Configuration Control

Configuration control consists of the systematic procadures by
which configuration cHanges are proposed, evaluated, coordinated and
approved for incorporation., Its objective is to insure the smooth

functioning of the engineerirg change proposal preparation, 2valuation,

20
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approval and implementation. Brief]y. an engineering change proposal

.
%
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is a document which proposes a change to a configuration item in accord-

SRR

ance with applicable instructions. It includes such items as a descrip-

Ay
43

o3
tion of the change, its justification, and the effect the change is =
estimated to have on schedu'le.]3 A configuration item is a component ;%
wnich satisfies an end use function and is designated as a configuration ;%

Tt
»

item by the government. During development and initial production,

configuration items are only those specification items directly refer-

o v i
2V, ik o
KO

il

enced in a contract. During operational use, any repairable item

designated for separate procurement is a confiquration 1‘tem.]4 éﬁ
b 2. Configuration Status Accounting g%
f% | Configuration status accounting, thr. second conept, is the book- &
fi keeping process which records the cénfiguration item configuration at a é%
;é baseline and all changes made from that baseline as the system evolves é%
§‘§ toward the next baseline. Briefly, a baseline is a reference configura- :ég
4£j 7 tion established at a specified point in the system 1ife cycle. Base- ;%
.% Tine management is more fully explained in Section E of this chapter. ) :ﬁ
; The 6bjective of configuration status accounting is to provide the user %%
p with accurate, up-to-date information on the configuration status of ég

R
Sy

}fﬁi‘:’ﬁ

all configuration items entering operational status. The configuration

P T I T N
I e A A A S T S e e Fa R G

]:ZSamaras and Czerwinski, Fundamentals of Configuration Management, %%
]3Department of Defense Military Standard MIL-STD-480 Configuration ‘§§ 3
Control Engineering Changes, Deviations and Waivers, p. 15. g§§1§
. R
3
]4Nava1 Material Command Instruction 4130.1, Configuration 7j§ §

Manag?ment - A Policy and Guidance Manual, 14 September 1967,
p. viii.
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status accountirg technique establishes a record system which enables
the user to determine (1) where a product is located o installed, (2)
the identification of.se1ected product items by serial number and (3)
current modification stat:us.]5

3. Configuration Identification

Configuration identification, the third concept, is embodied in

the technical drawings, publications and related documents that describe

the configuration item at each baseline of its development. The objec-

tive of configuration identification includes the accumulation and

correlation of the approved technical, descriptive documentation required 3 9

for engineering development, fabrication, test acceptance, operation,

maintenance, and iogistic support of a weapon system. The establishment

and maintenance of the precise identity of each element throughout the
system 1ife cycle is facilitated by the use of standardized Department
of Defense identification methods.15 A principal tool utilired in
establishing configuration identification is the configuration audit.
The audit is used at predetermined points in the 1ife cycle to verify
such items as the design specifications, drawings, and manuals against

the physical item to insure their congruence.

E. BASELINE MANAGEMENT

The primary vehicle used to achieve configuration management is
the concept of baseline management. A baseline is a reference point
- --IT————

]358amaras and Czerwinski, Fundamentals of C&nfiguration Management,
pl L]

IGTR—133 Configuration Management Handbook, p. 3-1 Naval Ship
giasi1?9§%stems Engineering Station Port Huneneme, California,
ay .
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which serves as a point of departure for new effort or change. Config-

uration baselines describe the physical and functional characteristics

1
[T N PR T T T e
Ma%ﬂ.&%mﬁ?m-mm%hwm&@g

of the system at specific points in time. When baselines are supplemented

N
3

with the documentation of all changes made up to any point in time sub-

sequent to that baseline, the exact configuration of the item can be

8 e IR e 276

3

- -t
R IES Ao

established for that point in time. Figure 2 compares the life cycle

phases with the configuration baseline requirements as specified in

NAVMATINST 4130.1.17

e

1. Operational Reguirements Baseline

The first baszline established is the operational requirements

1|18

baseline. This baseline is required only on "major warfare or support

area systems. It consists of a general identification of the capabilities

needed, information on the operational concept that could lead to

intelligent evaluation of trade-offs and alternatives, and the relation-

el SO ARG

ships between the needed capabilities and those of other Navy agencies.

>
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The source of this information is the General Operational Kequirement

..,.
S

! B or Tentative Specific Operational Requiv'ement;.]9 The reader is refered

N

to the glossary for the definition of these information sources.

b E 2. Functional Baseline

The functional baseline is mandatory for all Navy material

requirements. This baseline serves throughout the system 1ife cycle as

]7NAVMAT Instruction 4130.1, Configuration Ma  ‘ment, A Policy
and Guidance Manual.

']8Research and Development in the Department:of Defense....A
£ Management Overview, Office of the Director of Defense Research and
g Engineering, Washington, D.C. pp. 34-41, November 1971.
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19NAVMAT Instruction 4130.1, Configuration Management A Policy
and Guidance Manual, III-9
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a description of the system's required functional characteristics,

description, operational concept, performance constraints, compatibility
criteria, related Department of Defense requirements, performance inter-
face, and key configuration elements. The source for the information in
the functional baseline is the Specific Operational Requirement and the
Technical Development P'Ian.20

3. Allocated Baseline

The allocated baseline is also optional and may be required due
to the c~mplexity of an item at its lTower level work breakdown structure.
When used, this baseline governs the development of selected configura-
tion items that are a part of a higher level item.2]

4, Product Baseline

The product baseline is a mandatory Navy requirement. This
baseline prescribes the necessary "build to", or form, fit, and function
requirements for a configuration item and the acceptance test for those
requirements. The product baseline identifies the current system
specification, the current specification tree, the master configuration
listing, the functional/physical configuration descriptions, the physical
and functional interfaces, the configuration audit resuits, and associated
changes and revisions. The reader is referred to the glossary for
definitions of these terms. The sources are vast and include the
specifications, drawings, parts lists, audit reviews, contract change
proposals, configuration control board reports, and logistic support

22

plars. The configuration control board is the configuration change

Drpid., p. 1I-11
2 bid,, p. 111-17
221044, , p. 111-23
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réview authority which evaluates engineering change proposals and )
f B H ] ! 1
approves them for adoption. ' _ ;

St AR )

5. Operational Support Baseline

SN

The final baseline is the operational support badeline which is

B ST Sk S B AP et I
: ) .- L

the items not having been developed specifically for the Navy. Such

g an extension in time of the prodﬁct baseh‘ne It is norinally developed - '
$ for Navy items for which prior baselines were not estab11shed due to ji.

TR

items are normally off-the-shelf type items utiiized in industry and

commerce. This Easeline may also be desired whgn there haé been a

e ey
TGRS

2 s,

substantial change in the product baseline after a number of years in !
23 ! ‘ 1 : . ' ®

service.

.
T R T R A RPN

. ‘ '
F. CONFIRUATION MANAGEMENT DOCUMENTS IN THE UNITED STATES NAVY

The present configuration management program was established in the

2T e S b

N Ve oy A - .

A b b

RN IR T
U

Navy in 1968 with the issuance of Department of Defense Dxrect1ve 5010.10.
"Configuration Management"” and Department of Defense Instruct1on 5010.21
"Configuration Management Implementation Guidance," These documen ts |
defined the scope-of configuration management and criteri§ which had
been established and were ;upported Sy a group of new:Military Stapdards
(MIL-STD). | ! | |

1. MIL-STD-480 | |

The primary configurat{on management document is MIL-STD-480.

This document provides: .

"(a) requirements for maintaining configuration control of
configuration items.
. (b) requirements for the preparation and submission of
proposed engineering changes, deviations and waivers.
zjlpid., p. III-29 . !




#
%
5
ii
#
(¢) requirements for submitting the technical, fiscal and % .
logistic supporting information necessary to define the ,§ ’
impact of a proposed engineering change. %5
(d) instructions for submitting the information necessary
to maintain the configuration identification in a E:
current status."2 % )
MIL-STD-480 also categorizes the types of engineering change proposals § ‘
. @
into two classes. A Class I engineering change is described as an ,§
engineering change which affects the functional or allocated baselines, é

the product configuration baseline as contractually specified, or the
technical requirements contained in the product baseline. A change is

: also considered a Class I change if it affects contract fee, incentives,

Sty s a¥e e n s eas

S S o

;! cost schedules and guarantees on deliveries, government furnished

1 " equipment, safety, test programs, support equipment compatibilities 3
retrofits, interchangeability, or electromagnetic characteristics. An é :
' engineering change which does not fall within the definition of a Class ? ;
I change is considered a Class II change. The change criteria, which % %
specify the justification for change, are also delineated in MIL-STD-480. %% g
MIL-STD-481 performs the same function as MIL-STD-480 for con- . f% 1
, " tracts involving the procurement of multi-application items or items % E
' for which the prescribed detail design was not developed by the % é
contractor, '3312

DU 2. MIL-STD-482
To assure the use of uniform status accounting management
information throughout the Department of Defense and defense industry,
MIL-STD-482 prescribes the standard status accounting data elements to be

used on all Department of Defense contracts.

! 2‘MIL-STD-480, Configuration Control - Engineering Changes, Devia-

tions and Waivers, p. T, Department of Defense, Washington, D.C.,
e October 30, 1968,
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3. NAVMAT Instruction 4130.1

NAVMAT Instruction 4130.1 implements current policy issued from
the Department of Defense as well as reflecting Navy policy and guidance.25
This manual defines the policy, relationships, responsibilities, and
procedures to be used in configuration management throughout the Navy.

4. NAVORD Instruction 4130.10

NAVORD Instruction 4130.10 establishes the NAVORD configuration
control board and states the policy, authority, and procedures for the

functioning of the board.26

A single configuration control board has
been established within NAVORD for review and approval of all Class I
engineering change proposals affecting systems within NAVORD cognizance.
Figure 3 shows the functional flow of an engineering change proposal
through the NAVORD configuration control board. This flow is prescribed
in order to insure the thorough evaluaiion of all engineering change

proposals as to their impact on performance, cost and schedule.

L el = oo 2% g L 3t " SX xR g Erb e
Lop b e s SRS g b s 3 SRt o Dol St o et N
SRR SRR et 4

e A e I

ZSNAVMAT Instructior 4130.1, Configuration Management - A Poiicy i

and Guidance Manual, Department of the Navy Headquarfers Naval Material S

Cor mand, 14 September 1967 §% 

é 26 , ' 2
NAVORD Instruction 4130.10, "Naval Ordnance Systems Command "

i Configuration Control Board; establishment of," Naval Ordnance :é%f
& Systems Command, Washington, D.C. p. 1, 22 September 1971, 32
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IT1. BACKGROUND

A. ORIGIN OF THE NATO SEASPARROW PROJECT

In 1966 the NATO Naval Armaments Group approved a United States
proposal that NATO develop a lightweight surface-to-air mis§i1e system
for small warships. The system was to be designed to accommodate the
existing United States SPARROW air-to-air missile and to be designated
the "NATO SEASPARROW SURFACE MISSILE SYSTEM (NSSMS)."

A planning group was established which included members from France,
Italy, Norway and the United States; observers from Canada, the Federal
Republic of Germany, the Netherlands; and an unofficial observer from
Denmark. The chairman of the planning group was from the United States.

The first meeting of the planning group in early 1967 produced pre-
liminaqy agreement on the nature of the threat, the cost-sharing formula
and management approach, and partial agreement on the technical approach.

The starting point for the technical approach was the SPARROW air-
to-air missile (AIM-7E). The SPARROW missile ic a'relatively lightweight,
short-range, and highly accurate weapon, utilizing semi-active radar
homing guidance with an all-weather capability. To further enhance its
appeal, it was the least expensive guided missile in production with the
desired attributes. Figure 4, illustrates the components and inter-
faces for a NATO SEASPARROW Surface Missile Systems, single direction
system,

The use of the SPARROW missile against the threat established by
the consortium required the development of a shipbgard launcher and

fire-control system capable of carrying a number of missiles in rec 'y

29
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service stowage, aiming'and firing them in a short interval, and guiding
them to the point target. Lightness of weight, Tow cost, ease of
installation, and small crew size were all desired to be consistent with
the system's ability to cope with the specified threat and to permit

installation on a wide variety of naval ships.

e . . - -~ T o« f oAl my
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At this peint of the technical development, the first major con- .%
figuration change was proposed. Al1l of the member nations, with the 4
exception of the United States, desired a modification to the warm-up »%
time required by the SPARROW Missile. A modification to the missile %%
was proposed which would reduce the warm-up time. The United States 3%
Navy considered the modification to be an unnecessary addition to Eg
missile cost and complexity; but, in the face of a strong stand by the ‘é
other nations, it yielded the point in.order to avoid a stalemate. The '%
occurrence and handling of this situation is an example of the nature .?
of the.configuration management problem facing the project throughout its 3%
existence. ﬁﬁ

3
B. THE RAYTHEON APPROACH i

Concurrent with the development of the NATO SEASPARROW System, the ;ﬁ
United States was developing a similar system called the Advanced Point éé
Defense System which also utilized the SPARROW Missile. The Raytheon ?i
Company, the development contractor for both the SPARROW Missile and the f%
Advanced Point Defense System, was also involved with the development %%
of the technical approach for the NATO SEASPARROW Project. Through the é%
adoption of the "Raytheon apﬁroach“ to the system description, the Raytheon 5%%
Company had gained unofficial recognition as the likely prime contractor %%
for the NATO SEASPARROW system development. %i
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In early 1968, a Menorandum of Understanding was agreed upon by
the planning group and was submitted to the member nations for their

governments approval. At this time, France withdrew from the project

and Denmark asked to join as a full-fledged member. The Raytheon
Company was selected for the contract definition phase and as the prime

development contractor.

C. DEVELOPMENT OF THE MANAGEMENT PLAN

In mid-June 1968, the NATO SEASPARROW Project Office (NSPO) was
activated, and in July the first meeting of the NATO SEASPARROW Project
Steering Committee (NSPSC) was held. The NATO SEASPARRGW Project Office
and the NATO SEASPARROW Project Steering Committee were provided for in

e B AU NIKEARS WA e

the Memorandum of Understanding (MOU) as follows:

"Control, coordinate, and monitor through the NATO SEASPARROW
Project Office, all aspects of the cooperative efforts of

. the participating governments involved in the planning,
development and production of the NSSMS,"27

st 2F oo

The Memorandum of Undeystanding divides the project intc two basic

stages: the development stage and the production stage. The break

- LTSI O
R . s b AT e Lt

between the stages is to be determined by the steering committee as the

system progresses.
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The NATO SEASPARROW Project Steering Committee is composed of one

e I,

member from each of the participating governments. Each member of the

steering committee is responsible for the coordination necessary with

the appropriate authorities of his own country.

The NATO SEASPARROW Project Steering Conmittee is chartered to meet
at least once every three months and holds additional meetings as‘request
by any member. The chairman is selected yearly by the members.
——

Memorandum of Understanding, 6 June, 1968, NATO SEASPARROW S:. face
Missile System.
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Decisions of the NATO SEASPARROW Project Steering Committee must

be made by unanimous vote on the following subjects:

]
%

When timely agreement cannot be reached, the matter is referred by

1. Decisions c21liny for approval of total cost estimates of the
development stage. g
2. Decisions calling for approval of prime development contract f%
and prime directed production contract and changes thereto. .é%
3. Decisions calling for approval of major schedule changes. ;?
4, Decisions calling for approval of fundamental configuration and %
: configuration changes of the NATO SEASPARROW Surface Missile ’%?
System and sub-systems as set forth in the NATO SEASPARROW j
é performance and compatability requirements. i%

each membe * without delay to his higher government authority. Al1l

S e e T b
SRR R

other decision of the steering committee are made b’ the vote of all %

members’, the vote of each member being weighed in proportion to the §
: financial share of the member's country in the cooperative project. %? g
; The NATO SEASPARROW Projecf Steering Committee is also responsible for ié %
? issuing such instructions, consistent with the Memorandum of Understanding,28 g% %
i as might be requ%red for system management. ~§§ %
Z The NATO SEASPARROW Project Office (NSPO), which serves as the %% %
EV executive staff of the NATO SEASPARROW Project Steering Committee is 5% %
: established in Washington, D.C. The staff is headed by a Project Manager ég §
? who is designated by the United States. Each participating government é%i ,§
% furnishes staff personnel for the NATO SEASPARROM Project Office in E% %

approximately the same proportion as the financial share of its Qovernment.

§ 2§Memorandum of Understanding, 6 June, 1968, NATO SEASPARROW Su face

Missile System.

;}31%7{ .
B U

%‘%&3}’&

P A A TR
o n ke SR
SN TS

Lop ik

33




R AR, KR A3 R ey S

A e e Dty
>

;_.
{d

AR

A

e, e \ipe £ e faien oy B
Shrki S fﬁu"{\pﬂi .2,%\""

“(:‘L ;s

.
A D

~ =N
» 35
i
P
)
X
39
aa
33
2
>
3
A
?
3

Ll Sl Bt e BB, v AR . e gt teEe . RN IER L xes wn g oo o=,
A O R N D e = A D

P I s e

The organization, mode of operation, duties, and responsibilities of
the rroject office are established by the NATO SEASPARROW Project ‘
Steering Committee. The project manager is responsible for the manage-
ment of the activities of the project office, consistent with the
assignments and directions of the steering committee and with the

Memorandum of Understanding.

D. SELECTION OF THE PRIME CONTRACTOR
During the contract definition phase, it became apparent to the

steering committee29

that a competitive approach to contracting for the
NATO SEASPARROW System would be required to bring about an acceptable
proposal. During this period there developed a rapport among the
representatives of the member nations which opened 1ines of communica-
tions and established mutual respects which have prevailed throughout
the project.

The Request for Proposal (RFP) for the Engineering Development (ED)
phase of the project was prepared and reviewed within the United States
Naval Ordnance Systems Command to expedite the completion of the final
document,

Upon evaluation of the three bids received the engineering develop-
ment contract was awarded to the Equipment Systems Division of the

Raytheon Company. The contract called for the production of three

prototype models, plus a production run to be released upon successful

completion of tests on the prototypes.

29NATO SEASPARROW Projest Office, History of the NATO SEASPARRC™
Surface Missile System, September 1970, p.II-8.
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2 E, PRESENT STATUS OF THE PROJECT § -j%
. In late 1969, the government of the Netherlands indicated that it % %
. i 2
; desired to join the NATO SEASPARROW Surface Missile System consortium. % %
= In early 1970, the Royal Canadian Navy indicated a desire to purchase 3 %
é certain components cf the NATO SEASPARROW Surface Missile System but § %
k! 3
i did not desire to join the consortium as a full-fledged member. The :é %
4 i 3
: steering committee developed acceptable arrangements for each of these é 3
e nations, and in February of 1970 the requests were approved. This % 3
% . ki :'z
3 action brought the project membership to its present status which % §
f inc'ludes30 the United States, Norway . Belgium, Italy, Denmark and g %
7 The Netherlands as full fledged members. In addition, Canada is %% %
o K %
; purchasing individual system components without. being a full member. ; %
? In March ]922, the first SEASPARROW system was installed on the g %
USS DOWNS, DE-1043. | ; %
' ?3 ;2):3
x F. CONFIGURATION MANAGEMENT BACKGROUND OF THE NATO SEASPARROW PROJECT % g
f The configuration management plan developed for use durind the ‘§ %
% design, development, and production phases of the NATO SEASPARROW 'ﬁ P
3 4
b Project is set forth in Section "K" of the contract between the E
3 & 4
: project and the Equipment Systems Division of Raytheon Company. gg %
: This plan utilizes the format presented in MIL-STD-480 for all §§ g
3 . - 5y
3 engineering change proposals. The approval authority for engineering R %
3 5
3 changes proposals has been subdivided between Class I and Class II changes, 'é% 2
€ ’ . ';E{’l? ;:‘é
Ag the engineering change proposals area of impact, and the phase of }§§ %
3 development or production. Each of these areas has been assigned to Aﬁf g
= 3
yistory of the NATO SEASPARROW SMS Project, NSPO, Washington, D.C., oA
: September 1970, B A
P
3 35 i %
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either the contractor, the NATO SEASPARROW Project Office‘or the NATO
SEASPARROW Project Steering Committee for final approval aiithority.
This distribution is illustrated in Table I.

A11 engineering change proposals {Class I and II) are “orwarded to

E The Defense Contractor Audit Agency representative then forwards those

§ engineering change proposals to the NATO SEASPARROW Project Office where
A

& contractor approved engineering change profssals are recorded, decisions

are made on those within the cognizance of the project office, and those

requiring steering committee action are reviewed and forwarded to the

T A A T S o o P i A

member nations for consideration at the nc t meeting of the steering

comittee.

A
g

T o
ST

A11 such changes received by the United States representatives are

e

then processed through the standard NAVORD engine.: .ng change proposal
procedures as established by NAVORD Instruction 4140.10, as described

Ry
Tt e

in Chapter II.
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the Defense Contract Audit Agency representative by the prime contractor.
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IV. STATEMENT OF THE PROBLEM

Lk

*; A. NATIONAL OBJECTIVES 11
; There are certain national objectives implicit in the forming of a § E
:z multinational consortium such as the NATO SEASPARROW Project. These é ;
3 4 2
4 objectives, briefly stated, are: ‘% ‘
% 1) to obtain a shopisticated weapon system which an individual %
g ':,
i nation might not have the technical, fiscal, and/or g
i managerial resources to produce individually. % :
. t
3 2) to improve the national technological base by designing § =
3 and producing some of the major sub-systems with its own ?% %
v industry. R
:5";’ . -::1, §
S 3) to reduce the foreign exchange cost of purchasing a similar f é
i i g
. system outright. 3 5
b ] 7
4) to obtain a standardized weapon to facilitate logistic é ¥
:é

support and employment tactics.

5) to promote the integration of European industry.3]

Y RPN "
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NATURE OF NATO MULTINATIONAL PROJECTS.
As will be discussed further in Chapter VI, most NATO projects have

previously been thought of as ad hoc efforts, efforts created for the

SNV S 2 ¢
SRR A e R R

sole purpose of purchasing or developing, and subsequently producing a

v
i, i P o 25 SRR L
PR g AR A M

specific system. It has become apparent that continuing responsibility
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<
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in the area of logistic support is necessary to insure the operational

A
oo i

W
R g

3‘Behr‘man, Jock, N., International Production Consortia: Lessons

Learned From NATO Experience, p. 3, U.S. Department of State Public tion
8593, August 1971.

P

38

e S At .sm&wgzmném.mmq}:},swmmm&m@mmzué,&,uii.«:m O A P A S sl e

FETVAREY

i

e

e

3

ﬁﬁ@.-
Late de




S, 5
.o TRy

snccess of thé,system.3? The support qosss~of such systemg can be’
large as exemplified by the. NATO HAWK, Miesile System which experienced
yearly logistic support cost of one-tenth its original pnrchase price,A
plus a modernization program‘at the end of ten years of operation the
cost of which equaled the original purchase price. Thus, during' a ten

year period; ownership cost was double thé original purchase brice.33

C. SOURCES OF LOGISTIC SUPPORT : ‘ C

The supply source for sbare parts in mnst systems is the producing

contractor. In the case of the NATO SEASPARROW however. the separate

sub-systems have been manufactured by sub-rontractors lacated in each

of the member nations. This arrangement was intended primarily to reduce

the effect of the project on the ba1anCe of payments 'of the member '

countries during the product1on phase. The impact of this arrangement

during the operatiopal phase will be a degree of built-in interqependence

i . .
among the member nations for support parts. In order to meet this |
. - 1 . ]
problem, and situations similar to it arising frow other NATO projects,
NATO has established a supply agency. Honever. this agency must still
' i }

rely on the original producers for parts.
b

D. SUMMERY OF THE PROBLEM - L ’ ' !
Essential to the idea of maintaining effective logistic support’ on
! . i
a system-wide basis arc iie fundamental concepts of configuration mana-

gement. Effective configuration management,will reduce the number

328ehrman, Jack N., Internatioral Production Coasortia: Lessons
Learned from NATO Experience, p. 9. :

316id., p. 21. T .
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of different configuratidns'and through the mechanism of configuration
status accounting enable logistics planners to more accurately plan for
system needs.

It is the authors' contention that member nations should continue
active participation in the project further into the system 1ife-cycle,
satisfying objectives similar to those which brought the consortium
together and deriving the benefits of system configuration management.
The problem, then, is to develop a plan which will provide the mechanism
for this continued participation, while being acceptable to all member
nations. The objectives for such a configuration management plan are

discussed and summarized in the next chapter.
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V. OBJECTIVES

A. INTRODUCTION

It is assumed that, the dynamic nature of the configuration of a

i Seas o St e L s s AR
B TR T C N UM wnia!.a:f%\ﬁwﬁ%}é

deployed missile system requires the implementation of some form of
Configuration Management. It is the common consensus among those

involved in Configuration Management that given a sysetm with a high

%
? degrze of complexity containing numerous components or sub-systems, E
fz changes are a fact of 1ife. It should not be inferred by this remark E
ﬁ that changes are undesirable. Changes are a necessity to correct E
;% production design and fabrication discrepancies, and, later in the life é
,g cycle, to make added improvements in the system's performance, reliability, E
%ﬁ maintainability, or availability. This.leads to a major underlying ?
gi assumption of the authors that configuration management efforts for the %

o
o+

L wb s

NATO SEASPARROW will not be termined after production but will be

i Sk
Reheton <)

continued in some form through the operational phase

Crakis o

Given this underlying assumption, it is a realistic extension to

WA s

make provisions for a configuration management plan covering this phase.

e

This chapter sets forth the objectives for such a plan.

B. SYSTEM-WIDE IMPLEMENTATION OF CHANGE.

A e )

The first plan objective, and the three that follow it, are all
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concerned with the function of configuration control. The thrust of the

!

first objective is directed at the ability of the configuration manage-
ment organization to implement approved changes on a system-wide basis.
The number of participants, while not large, adds complexily to this

problem. The plan must make adequate provision for the multinationa
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nature of the project and maintain uniform or differing approved con-
figurations through implementation of changes to all SEASPARROW
systems. The eﬁphasis placed by the authors here is intended to be
on the full range of all systems, not on the procurement, distribution,
and installation details relating to a specific change, which is
addressed in objective 4. Stated in brief, objective one is as
follows:
1. The plan shall provide for implementation of approved
changes on a system-wide basis.
C. FLEXIBILITY AND EFFICIENCY
The authors feel that the plan should be designed to be flexible
and not require substantial revision or modification for each different
situation which might arise. The amount of administrative effort
related to each change should not be excessive; duplication of effort
should be kept to an absolute minimum, and eliminated entirely, if
possible. Changes should be processed without undue delay. Without
compromising the other objeétives, the organization should maintain a
degree of flexibility and should handle changes in an efficiet manner.
Formally stated, objective two follows:
2. The plan shall be flexible enough to respond to
differing situations and to implement changes
without undue administrative delay.
D. REVIEW AND APPROVAL MECHANISM
A unique characteristic of NATO SEASPARROW is the project's multi-
national nature. This partnership arrangement provides distinct
advantages which will be fully discussed in Chapter VI. Partnership

agreements, especially when the partners are active participants as
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opposed to being 1imited partnefs interested only in a dollar return on
investment, add a degree of complexity to any plan. Procedures must be
established which permit the partners to interact on the subject of
determining operational system configuration. Specifically, the plan
should provide a mechanism for the }eview of all proposed changes. The
review process should consider the actual necessity for the change, the
jmpact of the change on the system and the systems with which it inter-
facgs, and cost and schedule implications, as well as other factors that
might be relevant. In certain cases where changes are not being imple-
mented on a system-wide basis, the review should also consider the
impact and implications of maintaining systems to a non-uniform
configuration.

It is common in configuration management that a change . be approved
by an appropriate authority prior to implementation. The mechanism for
review ahdbapprova1 of proposed changes in the multinational environment
requires unanimity on the part of all member nations. This objective
is addressed to the most complex question in any configuration management
plah. the question of .overall system authority and control, and is
designated objective three.

3. The plan shall provide a mechanism for the full review

and approval of all proposed changes.
E. PROCUREMENT AND INSTALLATION OF CHANGES

Given changes that have passed the review and approval processes,
procedures should be established to implement each change either
throughout the system or to nations participating in that specific
change. This objective relates primarily to the selection of an

organizational form, the interactions between customer and contrac or,
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and the administration of change kit distribution and special technical b P
3 b

support. Formally stated, objective four is as follows: 4 i
'i 2

4. The plan shall provide for the procurement and installation % ;

of approved changes. g p

F. CONFORM TO UNITED STATES DIRECTIVES
In the NATO SEASPARROW Project, strict conformance with many key
United States Navy directives on configuration management has been the

rule since the inception of the project. Documents specifically cited

are Naval Material Command Instruction 4130.1, the document which sets

forth the criteria on which the prime contractor, Raytheon Company,
established its configuration management plan: MIL-STD-480 which
establishes procedures for handling ECP's, waivers, and deviations; and

MIL-STD-490 which details procedures for preparation of specifications.

It is appropriate that deviations from established United :ates

procedurés be made when required by the nature of the system. In

summary objective five is:

Tl o B e N s L i g S 5 S 1305 S 0 e B IR R K sk il f et e oA W

5. The plan should conform to current United States Navy
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and Department of Defense policies and procedures, 1

as agreed on by the member nations. :

3
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G. BUDGETARY CONSTRAINTS 3

%

, The requirements of this sytem must adhere to established fiscal E:
4 constraints. The fiscal contraints will not only impact any proposed (E
é change to the system but will also affect the nature and size of the t%
é control and review oréanizationa] form slected. Fiscal constraints 2%
5 also bound decisions concerning selection of appropriate organizations ,%
} to perform status accounting and audit functions. ﬁé
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Consideration of this objective is intended to apply not only to
upper 1limit bounds on spending but also to the fiscal management policies
for the Configuration Management organization. Key areas for considera-
tion are (1) the method or formula for sharing of the costs for the
configuration management system as Qe]] as for the procurement of
specific changes, (2) the level and method by which changes will be
funded in advance, (3) the fiscal control area, i.e., the establishment
of specific dollar thresholds for authorized spending by elements of
the organization, and (4) a consideration of the balance of payments
policy with appropriate thresholds.

Summarizing, objective six is:

6. The plan must realistically adhere to cost and budgetary

constraints and must establish an effective configuration
manayement fiscal monagement policy.

H. PROVIDE FOR SUPPORT FUNCTIONS

The software support functions of Configuiration Status Accounting
and Auditing are a cornerstone of configuration management. These
add visibility and provide the mechanism for management control of system
configuration. Provision for the installation of these functions are
essential in any configuration management plan. The organization and
procedures established must satisfactorily perform these support func-
tions whil remaining flexible enough to respond to the particular needs
of a multinational sys;em. The corresponding objective follows:

7. The plan must adequately provide for the performance of

the functions of configuration status accounting and
auditing.
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I. EXCHANGE OF INFORMATION
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The configuration management plan must provide for an effective method

for circulation of technical data and certain operational information
to include: (1) observed problem areas, (2) corrective accions taken,
(3) information on safety practices and hazardous situations, and (4)
information in designated operational areas.

A system which provides the nechanism for, and firmly advocates,
free_communication between all member nations should (1) enhance the
ability of the system to correct deficiencies, (2) serve as an aid in
the implementation of changes, and (3) provide an initiative to
maintain system integrity. In summary, objective eight states:

8. The configuration management plan should provide

for effective exchange of technical operating
information.

J. ACCEPTABILITY

In any multinational endeavor, the consent and approval of each
partner is essential to the success of the system. Without the full
approval and support of each member nation, the integrity of the system
is subject to degradation and possible disuse.

This objective, given the basic assumption of joint p- :icipation in
some configuration management scheme, is perhaps the most impcrtant.
Without it, the most elaborate, well-prepared plan will fall short of
full success. In conclusion, objective nine is:

9. The genera\ approach and details of the configuration

management plan must be acceptable to all member
nations.

The nine primary objectives stated have been structured to account

for actual constraints, the multinational nature of the system, and
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The objectives are summarized in Table II.
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fundamentally, the need of a comﬁlex weapons system for some form of

configuration management.
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Table II. Summary of Configuration Management Objectives
for the NATO SEASPARROW Surface Missile System
Operational Phase.

The configuration mangement plan shall:

nosinotatibiei s NG i SinaiiniRine Koot o R SR A A R S R AR RS TS

1. Provide for implementation of approved changes on a
system-wide basis. i
4 2. Be flexible enough to respond to differing situations §
and implenent changes efficiently. 'g
3. Provide an effective control mechanism for the review fé
and approval of proposed changes. %
4, Provide for the procurement and installation of ?% g
; approved changes. % §
5. Conform to current policies and procedures, as f§ %

i ' 3
appropriate E

6. a) Adhere to cost and budgetary constraints, and

b) Establish an effective configuration management

2 U A S eeds, T e s
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fiscal management policy.
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7. Provide for the performance of the functions of f§§
=
i configuration status accounting and audit. &
_ 1
> ol
X 8. Provide for effective information exchanges. <R
4 9. Be acceptable to all member nations. S
B ?4:1% o
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VI. ENUMERATION AND DISCUSSION OF SUB-ALTERNATIVES
AND _CCNSTRAINTS

SR

e

A. INTRODUCTION

350
N

The purpose of this chapter is to enumerate and discuss in detail

P, 51

the sub-sets of alternatives in the development of a configuration

management plan for the operational phase of the NATO SEASPARROW. The

OO PR

sub-sets considered are:

aten, '44;?“,

AR ANE R R i § R R el

o Organizational Forms

¢ Authority Constraints
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e ' Change Control Measures

The range of alternatives and constraints presented have been developed

"'

R
3
i
by
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from historical information on other NATO projects, general information
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on organizational forms, and the application of generally accepted
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management principles.
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Also presented are the various alternatives available for the

P

administrative functions of procurement and installation of changes and

configuration status accounting. These two administrative areas
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represent basic plan implementation details fundamental to any configura-
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tion management plan. While they must support the overall approach

synthesized from the sub-sets of alternatives above, they are virtually
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independent and can be effectively individually optimized for inclusion

in the final alternative mix. These administrative alternatives have
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been extracted from current configuration managément procedures. The
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The configuration audit function has been provided for in the pru-

duction contract which provides for the Defense Contract Administration ;.;

Service to conduct the First Article Configuration Inspection (FACI) 3 i

audit. No future requirements for system audits can be envisioned by ‘ %

the authors at this time. Due to these circumstances, consideration of ¢ ;
,; alternatives for the audit function are not deemed necessary. %
4 B. HISTORICAL INFORMATION ON ORGANIZATIONAL FORMS ]
ig During the past fifteen years numerous multinational projects have %
E been sponsored by NATO. The organizational structures utilizing have ;
% varied greatly among the projects. Four major projects, having differ- | %
.% ent organizational forms and authority relationships, will be examined. . %
é The projects described will assist the reader in becoming familiar ;; é
:2 with the multinational environment as well as assisting in establishing 3% %
g} the range of alternatives available. The projects are: é§ %
g e NATO Air Defense Gound Environment (NADGE) Project E% %
' o HAWK ground-to-air Missle . g ;
; ¢ STARFIGHTER all-purpose military aircraft :? é
| e SIDEWINDER air-to-air Missile i :
L 1. NADSE Project 25
}; : The NADGE organization is an industrial consortium composed of Z% %
2 3 major sub-system contractors and headed by a United States company which %ﬁ %
4§, i provided the management leadership. This industrial consortium was ;g %
;% ‘ mat;hed with a government group having corresponding responsibilities ‘é% §
éé ! but not headed by a United States representativé. Contracts were é% %
i ! made directly between the participating governments and the industrial %% %
‘i consortium. Under this arrangement each nation was able to tailor * e k. %
E | LR
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system it purchased to its own requirements. Each nation was further
responsible for obtaining logistic support for its own system

configuration.34

2. HAWK Project
The HAWK Project had an organization with an industrial consortium

similar to the NADGE Project, but with no United States company in the

R T R T Ees 1 oI TR

consortium. Instead, the NATO consortium contracted separately with a

United States company to supply the required technical resources to the

S :
AR REARE ST A

: member companies. Again, as in NADGE, a counterpart government
i organization with similar responsibilities to the industrial consortium
- had been established.35

3. STARFIGHTER Project
4 The organization used for the production of the STARFIGHTER

aircraft did not involve the use of a mul+:-ational industrial

corsortium. Four different groups of companies, one group in each of
the participating nations, were formed with each national group having
a separate contract with the United States licensor of the system. A

multinational governmental counterpart was established similar to the

NADGE and HAWK groups to coordinate the overall project.36 Each

country has subsequently developed its own maintenance and logistic
37
R.

'suoport facilities for the STARFIGHTE

i
P 8 s o o Ay o b o £ s et e mi N

34Behrman, Jack N., "Multinational Production Consortia: Lessons
from NATO Experience," p. 15, U.S. Department cf.State Publication .
8593, August 1971.
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" 4. SIDEWINDER Project

In the case of SIDEWINDER, a single company in West Germany was

the prime contractor. This contractor received technical data and
managerial assistance from the United States licensor. The governments

of the consortium created a single management agency which contracted

for the consortium with the West German prime contractor.38 The prime

contractor obtained the contracts for repairing and supporting the

SIDEWINDER Missiles for all members of the consortium, 3
5. NATO SEASPARROW Project

While the NATO SEASPARROW Project has been unique from its

inception, in that all members of the consortium participated in the
design and development of the system as well as its production, the

project has pronounced similarities to the above mentioned systems as

§ e, bt RE S A s A e 2 R R R T NI DS

B s L T T O L T o—

it approaches its operational phase. These similarities are rooted in
the fact that each member nation will have achieved its primary goals

for joining the consortium once the system has been delivered. Each

member will have a sophisticated weapon system'operational on its ships,

the foreign exchange cost wili have been minimized, the technological
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base of its industries will have been widened, and a stendard set of
operational tactics developed. During the development and production
fi phases of the project, the configuration management organization was
wg not formally specified. It did, nowever, follow the overall management
}g structure of the project on an informal basis. Since, in the opinion
§ of the authors, the primary goals of the member nations in the consortium
. " Bibid., p. 18
= B1bid., p. 21
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have been achieved, the need to continue using the originally agreed

upon management organization has greatly decreased. It is further \ g
considered reasonable, at tinis point in the project-life cycle; that a to ';.
new management organizational form may be adopted to meet the needs of '@@
the operational phase withcut jeapordizing the original goals of the | %i
member nations. ' ' L 7
x o i SN
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C. ORGANIZATIONAL FORM ALTERNATIVES ) ’e !
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Based on the assumption in this thesis that a basi¢ change in the

organization of the NKTO SEASPARROW Project'could not be ruled out

1
during the operational phase the:following:alternatives to the
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configL-ation management organization are considered: ;
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1. Maintain Existing Organization

5.
Pk 3:7"

i

This alternative provides for the continuec use of the present

kb

configuration management organization utilizing the NATO SEASPARROM
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?roject Steering Comnittee and the Nato SEASPA@RON Project Office heade&

by a project manager. S ,

! ! '

S r s st
S T

2. Single Management Group
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This alternative reduces the number of management g¥oups to one,
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headed by the project manager, conducting direct liaison with both the
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contractor and the respective governmeﬁts.
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3. Multiple Consortia : . ; .
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This alternative disbands tHe existing consortium in favor of
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smaller multiple consortia oriented toward meéting the operational phase
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needs of smaller groups «f like-thinking naticns with reqgard to
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performance and logistic support.
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4. Disband the Consortium

This alternative provides for disbanding the existing consortium
in favor of each nation managing its own system and arranging for its
logistic support through the prime contractor and/or directly with the
sub-contractors as well as the prime contractor. Developing an alterna-
tive prime contractor in one or all of the member nations is not con-
sidered a economically viable alternative by the authors, due to the

complexity of the system and high tooling and technology transfer costs.

D. DISCUSSION OF ALTERNATIVES FOR ORGANIZATIONAL FORMS

It is assumed that some modification of the organizational form of
the NATO SEASPARROW project can reasonably be expected as the system's
production phase is completed. The level of effort required for the
acquisition management functions will continually decrease from this

time.40 The magnitude and rumber of kay decisions which were handled

" by the consortium through the steering committee/project office organiza-

tion will decrease, and the bulk of the management effort will focus
attention on engineering change proposals and details relating to
deliQery, acceptance, and logistic support.ql

Under organizational forms, the first alternative discussed is that
of status quo. The steering committee/project office structure would
remain, The obvious primary advantages are maintaining the viability of
a proven structure and eliminating the need for a considerable

reqrganization effort. The manning levels and composition of both the

T —p——————

4OInterview with NAVORD personnel attached to Naval Ship Missile
System Engineering Station, Port Hueneme, California, May 1972.
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project office and the steering committee could be modified downward in

the number and the rank of the staff to reflect the reduced tempo of

operations. The current organization is acceptable to all member nations

and has achieved considerable success in resolving difficult problems

in the project to date.42

Given the relative simplicity of the system hardware (in the realm

of advanced weaponry), and with the relatively low number of anticipated

AT e o T A ey e Y ;m NS Nl s e P T S
B R e M A e s LR e, T e Sl iR S s

3 changes, this two-level organization may not be required to administer

% the system.43 Maintaining this organization structure could result in

3 fairly trivial decision being resolved at a high level. This is con-

4

; sidered by the authors to be not only time-consuming but costly. While 4
P the steering committee meets only once every three months, and in fact - 3
{ has met in full -session only thirteen times since the inception of the f §
3 project in ]966,44 there are definite time and economic costs associated ; §
‘f with these meetings. ¢ $
i ¥ 5
E The second alternative eliminates one of the management echelons 4 3
4 ‘ %
f referred to in alternative one. Basically, this alternative calls for p
i the removal of the steering committee from the configuration management S g
: decision process. The responsibility and authority would be distributed % %
) : #
3 421nterview with NATO SEASPARROW Project Office Staff and National ;2
b Representatives, Washington, D.C., March 1972. S
f' 43Th6. budget estimate for changes for the first operational year is ‘% z
A only $800,000. This figure is considerably less than the amount : §
g authorized for changes in the first year of Tartar program. 5 3§
g 44Interview with NATO SEASPARROW Project Office Staff and National ; r
- Representatives, Washington, D.C., March 1972, :
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between the project office and a‘representative for each nation within
each funciional replacement for that nation's steering conmittee and is
not to be confused with a national representative resident on the project
staff. Each representative would provide the principal liaison between
the project office and the functional material commands of each nation.
The function of a national representative physically located in the
project office is -.ddressed in the concluding chapter.

Using the project office as the basis for a single level organization
has the distinct advantage of maintaining existing working relationships
to the greatest extent. The project office will be performing many
configuration management related functions prior to the installation of
a formalized plan. With the removal of the steering committee from the
configuration management decision process, control guidelines and
decision criteria would have to be restructured. In summary, the funda-
mental prémise behind this alternative is that the project office would
receive the sanction of the participating nations to perform the
configuration management function for all NATO SEASPARROW systems
with%n specified limits.

The next two alternatives call for a disestablishment of the exist-
ing consortium. The first of these calls for the establishment of
multiple smaller consortia. This would permit the grouping together of
nations having similar objectives in the area of configuration management.
Nations having similar. plans for making significant modifications and
continuing engineering efforts might form one consortium which could be
described as "performance-oriented." Others interested only in keeping
their system configurations operational and having effective support and

exchange of technical information could form a "logistics-oriented"”
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consortium. The nature of the consortia formed would be a function of
the funding available, the emphasis on the threat and total defense
posture of each nation, the actions of other nations and their degree of
comnittment, and the state-of-the-art.

The simplest application of this alternative would be the formation

45 of "logistics-oriented" nations to maintqin

of a European consortium,
existing lines of logistics support, while the United States, represent-
ing a “performance-oriented" nation, would establish new sources of
logistic support for changes and modifications not supported by the
original manufacturer. This arrangement w 11d permit a separation of
those nations interested in supporting an existing configuration and
those having the objective of continuing to improve the system through
development efforts.

It is not the intent of this approach to foster the formation of
vast numbers of individual or overlapping consortia but rather to group
together the nations with nearly congruent system philosophies to allow
each member nation to better meet its needs and to maximize its
confﬁguration management benefits. Much of the overall control of the
system could be lost in the exercise of this alternative but many of
the benefits of mutual support would remain.

In the final alternative, each nation would be responsible for
arranging its own logistic support. The configuration management func-

tion would be performed for United States systems in accordance with

current Department of Defense directives. It is likely that change kits

isEuropean Consortium would consist of Norway, Belgium, Netherl .ds,
Denmark and Italy.
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and drawings would be made available to system owners on a cash sale
basis and that the Naval Ship Missile System Engineering Station could,
on a contract or similar basis, maintain the status of the configuration
of foreign systems.46

This alternative has advantages for both the United States and the
other nations., There would be no outside factors to be considered when
making decisions on future configuration changes. The United States
would be entirely free to modify the system as per its own desires. This
configuration freedom would be common to all system owners. Other
nations could purchase the changes they desired from the United States,
if they were made available, and would be free to determine their system
configuration.

This alternative is not unlike former NATO projects where a buyer-

d.47 The overall configuration management of

seller relationship existe
all NATO SEASPARROW systems taken as an entity would be significantly
reduced. The cost to all participants would be greater. The United
States would bear the full cost of the development of a change if no
other nation purchased it. For other nations, the logistics cost would
increase due to their inability to pool a%l parts with the United States
Even those nations participating in an informal configuration managcent
effort through the purchase of kjts and drawings would experience scme

difficulty in maintaining continuity. In the past, not all changes have

been made available to foreign system owners and gaps created in

46Interv‘ew with NAVORD personnel attacned to Naval Ship Missile
System Engineering Station, Port Hueneme, California, May 1972.

7Behrman, Jack N., International Production Consortia: Lessor
Learned from NATO Experience, p.23.
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documentation have significantly reduced the effectiveness of this method
of configuration management. It is not suprising that a nation is
reluctant to implement a change when it cannot evaluate the full impact
that change may have on its systems. This is often the case under the
existing "buyer-seller” relations which exist in weapon systems sold by
the United States to other nations. Often, for various reasons, some
changes are not made available to these customer nations. The result is
gaps in the number sequence of changes. Technical personnel question
the effect of the "missing” changes on new changes being offered for
imp]ementation.48

Informatioh on technical problems is not shared on a system-wide
basis. The motivation to maintain system configuration, submit reports,
and exchange useful information is substantially less than in a formal
organization with more rigid configuration control.

The advantages and disadvantages of the preceding alternatives on

organizational form are summarized i Table III.

E. AUTHORITY CONSTRAINTS

The configuration management organization form selected and the

extent of authority vested in that form are closely related.49

The
extent of authority vested in any organization plays a large part in
determining the effectiveness of that organization. The management
principals of delegation of authority and extraction of responsibility

commensurate with the authority delegated hold true for multinational

48Interview with NAVORD personnel attached to Naval Ship Missile
System Engineering Station, Port Hueneme, California, May 1972.

Cleland, David I. and King, William R., Systems Analysis ar
Project Management, p. 6, McGraw-Hi1l, New York, New York, 1968.
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Table II. Organizational Form Alternatives - Advantages g

and Disadvantages. §§

Z‘:;’ g

ADVANTAGES DISADVANTAGES 5

ALTERNATIVE 1 - Continue Present Dual Management Group Organization. \E

e Proven Structure Large Manpower Requirements %

e Reorganization Not Required . Tfivial Decisions moved to ’?

o Acceptable to all Members High Levels . ,g

o Maintain Existing STow to Respond at High Level 4

Relationships e High Cost to Keep Both Groups }%

ALTERNATIVE 2 - Consolidate to One Management Group. %

4 Reduced Manpower Requirements e Restructure Guidelines ’%
% Maintain Relationships e Restructure Decision Criteria gg
j P.0. Famil. with additional e Some Reorganization Required éﬁ

Duties

N T I T AR £ v o s R ot AR DM, IR R M o s LS (e BaTII D T 3028 0 s i e S bt 55 e ST GRS 1 v 2002 s N TNt vt st

3 A
e Potential of Rapid Response %é
on Higher Level i@
ALTERNATIVE 3 - Disband Existing Consortium in Favor of Smaller g
Multiple Consortia. =
o Permit Grouping of "Like- e Much Overall System Control 3%
Thinking" Nations on CM Lost 4
® Preserve Mutual Support o More Costly Than Single '%
. . ces Consortium due to Duplication J
o Maximize use of Existing ]
Supoort Channels °f Effort o 3%
e Greater Configuration o [High Reorganization Cost %
Freedom B
ALTERNATIVE 4 - Disband Existing Consortium, Each Nation Provide f%

Its Own Logistic Support. g I

R

«3 3

o Maximum Configuration e Proliteration of Configura- 33

Freedom tions 27

ol ®

e - Services of Various U.S. » High Support Cost & 2

ggxﬁrAﬁgzggﬁz Available to Difficult to Exchange ;% ;
Information §§
o Low Management Cost ® Reduced Validity of Exchanged ¥
Information gg
60
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organizations. just as for any other management organization. However,

it is the opinion of the authors that the decision on how the authority

is to be limited becomes much more complicated when the number of %
"bosses" management must report to increases from one to six as in the ,%
case of the NATO SEASPARROW project. E
The basic question of authority limitation is the degree to which a 5
participating nation will let an international group manage the config- "i*g
uration of its operational system. In a multinational endeavor, the ;’E
various users may have significantly different attitudes on modifying {’“
; the configuration of their operational systems, even though their o }; :
i objectives in establishing the initial system configuration were 3;5 :
; identical. The individual nations may not share the ideal that uniform :Ef i
;; system configuration and rigid central configuration cuntrol thiroughout *i ;
i the consortium are consistent with their own objectives. This would be ‘é 5
especially true if change cost considerations did not appear tc the j; 1
participating nations to yield corresponding improvements. % I
With these considerations in mind, it is reasonable to assume that 3:5: *
the member nations will insist upon the limitation of the configuration g )
management authority vested in the configuration management orga.ization. t‘%
The constraints presented here in the broad category of authority %
limitation measures may be used individually or in combination to § g
achieve the desired authority limitations for the appropriate é
organizational form. E‘;
*1. Cost Constraints ?g g
" Cost limitations may be sub-divided into two categories: cost i% i
per individual change and cost per time period. Exceeding a particvlar "535 3
cost boundary in the case of a proposed change would place the app: sal *‘
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decision at a higher level of authority, or perhaps to further review

and vote by all participating nations.

2. Area of Impact Constraints

The area in wnhich a change impacts such as cost, performance,

schedule, or interface, may serve as a method of limiting configuration

management authority.
3. Components of Sub-Systems Constraints

Components or sub-systems affected by the change may be uvilized
as a limiting factor. This method would allow some components to be
subject to lesser configuration control than others.

Specific alternatives consisting of & mix of the three limiting
constraints presented here will not be developed in this chapter but

will be included in the synthesis of the overall alternatives in the

following chapter.

F. DISCUSSION OF AUTHORITY CONSTRAINTS

These constraints primarily address the question of the extent of
the ability of the organizational form selected to change the sysiem.

This first constraint, cost,is the most straight-forward. By agree-
ment of the consortium, cost limitations could be established on a per
change or per year basis. Within this boundary, a control organization,
for example the project office, ccuid unilaterally implement a change
throughout the system. These cost limitations would, determine the
nature of changes to be made by the control organization(s). At one
extreme, if the consortium desired to severely iimit the ability of the
project office to make changes, the monetary ceilings would be placed

at a few hundred dollars unit cost per change per system or a give
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number of thousands of dollars per system per year. This would restrict
the project office to the most basic engineering "fixes" to correct pro-
duction discrepancies. Examples of the type of change envisioned here
are, replacement of minor components or software changes to update

maintenance procedures or technical manuals. With a higher dollar

ceiling, the project office would h: 'e the flexibility to continue more
expansive engineering efforts which could result in the replacement of,
or modification to, major sub-systems. A representative example might
be a Tauncher modification which would enable the system to fire another
missile or a modification to the missile to counteract an enemy
countermeasure.

The impact of a proposed change could also be used to regulate the

authority of the controlling organization. A proposed change which

S S WIS Sl s i S ek S D BT

would require the removal of operational systems from a ready status

g

for a prolongad period of time or produce significant interface changes

‘

with related systems might be examples of impact boundaries which would

TN

cause decisions to be moved to higher authoriiy levels or to a vote

ISR

you
e,
P eEe

situation. The consortium might conclude that any change which modified
the actual performance specifications of the missile be referred to all
participants.

The final area which could be used to 1imit authority would be a
hardware breakdown of sub-systems authroized, or not authorized, for

change modifications. For technical or support reasons, power supplies

s ‘Lﬂ'g@-i'éx uw}’k ~z'§"£- - m}’i‘ﬁ _vﬂ;fm,,u. 7

3

or'switchboards might be placed outside the change authority. o
. P

It is 1ikely that the authority to make changes would be limited to ﬁ%

) 3

some combination of the previously stated constraints. Examples of such

<, ~f;

constraints are:
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) Cﬁanges to the overall system might be dollar limited

(cost).

o A restriction on removing systems for prolonged periods
from operational use (an area of impact-operational
schedule).
® A restriction on modification to the Launcher
(sub-system).
It is conceivable that a change could be bounded in all major constraint
areas.
The preceeding constraints for limitations of authority with the

advantages and disadvantages of each are summarized in Table IV.

G. ALTERNATIVES FOR CHANGE CONTROL MEASURES

The basic right to exercise authority and to implement decisions in
a consortium comes from the agreement (Memorandum of lUnderstanding)
between the memSer nations when the consortium is formed. Additional
guidelines and procedures, supplemental to this basic agreement, must
be developed to ensure that changes which have been reviewed and
approved are implemented throughout the system. While total control
of change is a principal purpose of configuration managament, in this
section we refer specifically to the implementation of those changes
which have been formally approved and those which have been formally
rejected by the configuration management organization.

_ The difficulty in developing agreements among the member nations is
significant on the question of what measure shodld be utilized to
motivate some future dissenting member to conform to the decision of the

configuration management authority. While each nation. is cognizan® of
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the benefits of maintaining a uniform configuration, or of deviating
from the uniforn configuration in only a manner approved by the
configuration management authority, it tends to be hesitant in approving

harsh sanctions which may be used against it.

A YT VTN

H ) The question of dissent can be split into two areas. First, are

2ean A Pe

those nations that desire a change which the others do not want (Case I)

ga v

e

and, secord, those that do not want a change which the majority wants

T 't T g et i

(Case II). Therefore, the alternatives must be presented in two groups,

e AN P g L pa

4

S JR

those aimed at motivating individual nations to avoid unilateral changes

and those designed to encourage dissenting members to accept a change

-,

o

desired by the majority.

The alternatives presented here are restricted to the logistic § %

support area, as it is this area which is of greatest concern to the :% %

é nations during the operational phase of the project and it is in this g %
'f area that the configuration management organization will play the »% g
ég g greatest role. i %
q} 1. Case I Alternat:ves 13 §
1& . The alternatives for motivating an individual nation 1o avoid % é
?% unilateral change, are: Vé E
: a. Accept Right to Vary Configuration ‘é %

‘E ‘ The consortium wouid, under this alternative, accept the % §
5 : right of the dissenting member to make unilateral changes regardless E %
j of the effects this has on the other members. Under this option the \% %
é consortium may provide logistic support for the non-standard configura- é é
i; z tion or may leave il to the individual member to provide for its own %g §
; ; unique support requirements. ‘ﬁ g
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b. Reject Right to Vary Configuration

The consortium would, under this alternative, reject the

3

=R L I R KT

concept that each naiion can make the final decision on its own con-

AR

-
N
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el

figuration. Under this alternative any nation deviating from the

v
e

standard without the approval of the consortium would be subject to

£

Sbecadat A6 v Sroniaais i

3
s
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Tosing some or all of the logistic benefits provided by the consortium.

2. Case Il Alternatives

RTINS

5580 1 oo W e

3 There are three alternatives designed to motivate a dissenting

b
!

member to accept a change desired by the others, Case II. The first
two have an element of motivation, while the third accepts the dissent.
The three alternatives are oriented toward the area of logistic support
and are:
a. Formal Approval
Under this alternative the project office would support

through the NATO SEASPARROW configuration management organization only

-,

those changes which have been formally approved by the configuration

Wl s 2wy YAy e . v I R
Pt R A A s B M, . WIS S AN SRS T
.

managenient authority.

o

b. Advanced Funding *’
This alernative would require 2 sinking fund or other menetary é %
advance to the configuration management contrnl organization by all ? é
participants from which all approved changes would be funded. % S
¢c. Support all Configurations é §
3 Under this alternative the consortium would accept the right % %
?f; i of "the individual participant to reject the change and would provide § §
SQE N 1goistic support for different configurations. % é
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H. DISCUSSION OF ALTLRNATIVES FCR CHANGE CONTROL: MEASURES
It may be extremely difficult to arrive at an ironclad policy to by

. ) ! : 1
control the implementation of changes. It is more likely that a policy

would be develcped including elements of all three alternatives. which

could be applied on a case Qasis. 'Such a policy shou]d!not be viewed

! ' '
ds a mechanism for consuring thaose not conforming to approved

& o KA 37 ot A

configurations. o ' B !

¥
! } +

The first alternative, to support only approved configurations, does

o
S

impiy a removal of support for non-approved configurations. For*practicﬁl

reasons, this is not 1ikely to occur. .In cases of differing.configura- i

AR B A A N e L

tions, where the former configuration was not being\ma?ntained by the' |

configuration management organization, existing stocks of components

d3N v b

could be furnished the dissenten. On an as-available basis, the

configuration mgnagekbnt organization cbulq.support the dissenter. The Lo
emphasis, howaver, ) ~uld be placed on méintqining approved confiburationsu

The responsibility for the support of a non-apsroved configuration would

rest with the system owner.

sesrspmentr oot i s

The requiring of a "changes fund" in which all member naiions '
participate may have va]idiiy in its.own right without using it as a
motivating factor to implement change. To be uséd as‘a mdtivat?ng factor
any change approved by the consortium would.be funded'by each natibn,
according to a predetermjned cost-sharing formula, whether }t actually . !

decided to install the change or not. Since most changes are to improve

b e S o, RN S R e W e b e

ﬂérformance or reliability it would be highly unlikely for.a nation to

fail tS install such a change once it was funded. It would be possible
!

to remove the motivation aspect, by drawing' from the fund only for

those nations implementing the change. : '

'
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In the last alternative, the configuration management organization §
woula recognize the need to support the participants' system, regard- i% '
less of their configuration status. While this alternative would provide E
tﬁé maximum degree of freedom to the respective nations, it would § 3
severely degrade the authority behind decisions of the configuration ; §
managerant organization. é g
. The preceeding change control measure alternatives with their g %
| ’advantages and disadvantages are summarized in Table V. § %
I. PROCUREMENT AND INSTALLATION OF CHANGES g é
The procurement and installation of changes involves furnishing § %
. plans, instructions, and material for the accomplishment of changes to é %
| the NATO SEASPARROW equipments in service or in stock for use as repair i ?
parts. This is restricted to the procurement of the necessary parts, %
; documentation to make up the kits, and the distribution of the kits to : §
thg installing activity. It does not involve the actual design of the £ %
change kits to be provided. ' % %
1. Alternatives : %
The alternatives for providing this effort are: i %
a. Utilize Existing NAVORD Organization %
’ Under this alternacive the project would utilize the existing %
| NAVORD Surface Missile System Ordnance Alteration organization. This %
organization is established by NAVORD Instruction 8000.6 of 24 Jan 1968.
Thi§ ipstruction tasks the Naval Ship-Missile Systems Engineering Station
| (NSMSES) and Naval Ammunition Depot (NAD), Crane; with the task of
¢Eoviding ordnance alternation kits (ORDALTS) for the Navy's surface ;

missile systems. Contracts would be let as necessary to procure it s

not available through normal supply channels.
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Table V. Change Control Measure Alternative - Advantages
and Disadvantages.

T o L Bt
e S-S RN N CRE A PN SRV 5 s

ADVANTAGES , DISADVANTAGES
CASE I - AVOIDANCE OF UNILATERAL CHANGE /
ALTERNATIVE 1 - Accept Right to Change, Provide Varying Degree of R :
Support. ' :
o Provide Flexability o Allows Proliferation of S
Configuraticns :

Commonalty of parts quickly lost

Motivates members to purchase
not Desired Changes

ALTERNATIVE 2 - Reject Right to Change, Provide Varying Degrees
of Support Loss.

T N R

<
SRR ok b A ien f S

¢ Provide Strong Motivation e A Clearly Negative Attitude i
for Conformaty » Does Not Promote Future é 4
Cooperation i g
CASE II - PROMOTION OF ACCEPTANCE OF A APPROVED CHANGE % %
ALTERNATIVE 1 - Provide Support For Only Duly Approved Configurations. : %
EO
e Allows Desenter to Use-Up e May Cause "Drop-Outs" From . %
Fxisting Stocks of "01d" The Consortium J -
paris. : i
¢ Desenter may "Catch Up" His ) %
System by Installing (hanges ¢ M
Later ¢ i
; ALTERNATIVE 2 - Require Sinking Fund for Changes C
f_ ¢ Insures Funding of Changes o Difficult to Gain-Agreement R E
¥ e Provides Strong Motivation on Site of Fund - Z
3. for Installation of changes ® Adds Substantial Cost to & §
1 to System . 3
7 . :
kR ALTERNATIVE 3 - Provide Support for all Configurations. §
7 o A1l Nations Assured of e Potentially Spiraling Suppor B
E Continued Support Regardless Cost g
of Configuration i
70 4
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b. Contract to ‘Prime Contractor

éé Under this alternative the project would contract with the

% % prime contractor to assemble and distribute the change kits as well as

é i design the kits. §
? ; c. Contract to Separate Contractor f
f; % This alternative provides for the project to contract with . E
é : a separate firm to coordinate the preparation and distribution of the ? é
f % kits. For example, Vitro Corporation provides such a service for ' %
f E various NAVORD organizational components. ; é
ié d. Perform Within Project f §
E Under this alternative the project would establish an organ f
: organization within the NATO SEASPARRO. ,nfiguration management %
% L organization to perform the procurement and installation of change é
g functions. . §
§ J. CONFIGURATION STATUS ACCOUNTING ALTERNATIVES %
ié £ The function of configuration status accounting invulves recording - %
:% the data which identifies Engineering Change Proposals (ECP's) and their %
7; approval and implementation status. é
% The configuration status accounting effort with NAVORD for the Surface g
? : Missile System (SMS) program is established by NAVORD Instruction g
E é 4130.1 of 5 March 1968, This instruction provides for Naval Ship Missile g
Ef Systems Engineering Station to collect, record and process surface %
; missile systems engineering change data and prepare listings for both ‘ g
é United States and foreign applicability. : ﬁé §
{ The Strategic Systems Project Alterations (SPALT) program provides ; %
§ the policies, controls and procedures for configuration control an” é §
; n % 3

v
-
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2 iﬁ configuration status accounting for the Fleet Ballistic Missile system % é
? : is a multinational program involving the United States and the United % %
3 é Kingdom. §

f ; The configuration status accounting for the Strategic Systems Project é

% Alternations program, together with all the associated computer and ; i
g reporting software is provided by an independent software firm. The % é
3 B Strategic Systems Project Alteration program is, due to the nature of é E
% i: its application, a very sophisticated status accounting system. ; %
5 . 1. Alternatives g %
é The alternatives for the performance of the configuration status ; ‘
‘g accounting functions are: ?

a. Utilize Existing NAVORD Organization 1
§ This alternative provides for the project to utilize the g
% ) existing configuration status accountidg organization established by 5 g
i NAVORD. .
5 } b. Contract to Software Firm g %
f‘ i Under this alternative a contract would be made with an ) 3 %
4 independent software company as was done for the Strategic Systems é
Eé Project Alterations program. §
? ~ ¢. Perform Within Project ; g
i This alternative provides for the project to develop a f §
«5 configuration status accounting organization within the SEASPARROW : g
E project. %
f K. CONC_USION § g
§ The sets of sub-alternatives presented in this chapter have included ~§ %
:% representative approaches to each of the major ejuestions addressed (é %
: 24
] 72 13
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While each of the sub-alternatives have been discussed and their %
advantages and disadvantages enumerated, no attempt has been made to % :
4 7
2 2 . oy o4 o oy Y
evaluate them. This has beer done deliverately to avoid the possibility ; :
of sub-optimization at the expense of the system solution. In Chapter %
VII three system configuration management approaches are developed with f §
a mix of sub-alternatives and limitation criteria which can be utilized ) §
together to form a comprehensive solution. R
Table VI summarizes the sets of cub-alternatives and criteria o3
< &
7 presented in this chapter. ©
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VII. DEVELOPMENT OF ALTERNATIVE SYSTEM APPROACHES
AND SELECTION OF RECOMMENDED APPROACH

A. INTRODUCTION

This chapter combines different organizational forms, authority

constraints, and implementation measures into three system approaches
to the configuration management plan for the operational phase of NATO

SEASPARROW, each developed by the authors to satisfy the objectives of

Chapter V. Each system approach is syﬁthesized from the elements

T St s AL 0D 2 55 i R e R R R R T

mentioned in the preceding chapter and is then discussed on its own

LB S o o BB ont R S PTG e I ST X ALty s v

M Aoy

TR s £100 T

merits. The system alternatives are compared relative to one another i %
;j and a selection of a recommended approach is made. i %
% The three aTternatives are designed to cover principal courses of é %
é action available to the consortium. The first alternative relates to g g

iy

the situation where the existing organizational form is maintained, and

the member nations strictly control the allocation of funds to the

i

i

configuration management effort. The second alternative treats the
case of a single management group, the project office, with a greater

degree of centriiized configuration control. The final alternative

L NN

addresses the situation of minimal centralized configuration control

5 P pt g R A:’.,'.r-(:..\
T Ko RS GE b R Th i %

and disestablishment of the steering committee. This last alternative

e
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£
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&
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approaches the buyer-seller relationship discussed earler as being present

PY X W

in other NATO projects, but retains a greater degree of interaction

wal bt

between participants. The number and degree of changes is assumed to

be the same, regardless of the alternative selected; i.e., the

Wt > 0D

alternative with a more complex organizational form and more rigid

»

controls will not cause an increase in the number of changes.

-
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B. ALTERNATIVE ONE - MAINTAIN CURRENT ORGANIZATIONAL FORM

This alternative maintains the steering committee and its relation-
ship with the project office. The steering committee would continue to
meet on a regular basis and would Qirectly address the issues of
configuration management policy and logistic support.

This organizational form has in the past proved quite satisfactory.
The current project manager and the national representatives on the pro-
jec§ staff interviewed in March, 1972 stated that the organization
worked well and that there was a continuing high degree of cooperation.
Rather than establish a new organizational structure by eliminating
the steering committe2 it might be wise to make use of the established
good working relationships and lines of communication.

Continuing the development of this alternative, in the area of
authority constraints on the project office, it is assumed that the
steering.committee would astablish a relatively low ceiling on project
office spending without specific authorization of the steering
committee. Any change within the project office's spending level
which would impact system performance, schedule, or sub-system inter-
faces to any significant degree would require review and approval of
the steering committee. Criteria for degree of significance of pro-
posed changes would be developed by the steering committee for use by
the project office. The steering committee would determine the
feasibility of maintaining differing configurations and closely control
configuration of the entire system. Members not desiring to make a
change or desiring to pursue a separate path through ¢ §eries of changes

would be supported on a not-to~interfere basis, with primary

consideration given to configurations approved by the steering cor ttee.
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The expression "not-to-interfere basic" refers to actions that the
authors assume the project office could £ake in behalf of nations with
non-approved configurations. These actions include arranging for
support of earlier configurativ.s and arranging for transfer of
components made obsolete in one sysfem, to a system owner maintaining
an earlier configuration,

This alternative retairs a large amount of control at the steering
conmittee level. While it is envisioned that changes would be funded
by participants in advance, only the more trivial changes or changes
specifically designated by the steering committee would be implemented
by the project office. A rigid configuration control policy is assumed;
one which would maintain a uniform configuration to the greatest possible
degree and, when necessary, carefully control differing configurations.

This rigid policy should yield benefits for all participants,
especia1fy in the.areé of logistic support. This alternative should be
conducive to good information exchange of technical and non-technical
data since the crganizational forin requires continuing interaction
between the member nations.

It is assumed that this control organization would implement
mutually agreeable changes meeting the criteria for change justifica-
tion as specified in MIL-STD-480 which, briefly stated, is to make
changes which correct deficiencies, effect substantial 1ife cycle cost

savings, or make significant improvements in the system's effectiveness.

C. ALTERNATIVE TWO - CENTRALIZE CONFIGURATION CONTROL IN PROJECT OFFICE
The second alternative eliminates the two level organization of the

steering committee and the project office, and places the responsit ‘lity
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for configuration management prihari]y with the project office. The
consortium would remove the steering committee from the ccnfiguration
management decision process after discussing the detaiis of configdra~
tion management plan implementation. Liaison with each participating
nation would be made through a designated representative in each
functional material command. The steering committee would again become
involved in a future modernization effort requiring a large increase
in expenditures and a new contract. It is assumed that this alterna-
tive, through the elimination of an entire echelon of authority,
would increase the flexibility of the organization and increase the
ability of the organization to implement changes in an expeditious
manner.

The expenditure constraints envisioned for the project office are
substantially more 1iberal than those of alternative one. The project
office woﬁ]d receive its initial guidance from the steering committee.
The project office would have the authority to review, approve, and
implement -all changés consistent with the policy established by the
steefing committee. It is assumed that this policy would provide for
affecting all changes necessary to maintain the system in current
operational statuc and make improvements as practical within cost
constraints. It is further assumed that such a policy would preclude
the project office from directing any major re-design or re-engineering
effort which exceeded the established ceiling funding leye]. This
alternative again assumes advance funding of change costs on an

annual basis. The formula for cost-sharing and the details for admin-

istering the changes would be discussed and agreed upon by the stecring

committee prior to its removal.
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With the centralization of dhange authority it would be essential
that the project manager ensure that each member nation was kept
informed on the status of changes.

In the area of impact constraints, the project office would be
restricted from authorizing or procurring changes which caused significant
increases in operating cost or removal of the system from operational
status for a prolonged period of time. Once again the degree of
signjficance of a change would be specified by the steering committee.
The steering committee might further see fit to limit changes specifically
on certain components or sub-systems.

This second alternative provides for rigid configuration control
and active participation by member nations. The benefits of rigid
control'should again be available to all participants. As in alternative
one, the project office would assist those nations with differing, non-
approved.configuratiohs, in maintaining adequate logistic support on
a not-to-interfere basis.

D. ALTERNATIVE THREE - MINIMAL CENTRALIZED CONTROL WITH A SINGLE LEVEL

ORGANIZATION

The final alternative assumes a single level organizational form
composed of the project office, as in alternative two. In this alterna-
tive no firm configuration management policy is established prior to the
dissolution of the steering committee, with the exception that the
nations agree to continue to exchange data and participate actively in
maintaining system configuration. .

A major difference between this alternative and the.previous two

is the lack of advance funding of changes. This lack ¢f advance fund-

ing, it is assumed, would seriously reduce the ability of the
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What is envisioned here is a return, to some degree, to the buyer-seller
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organization .to control and implement change on a system-wide bas‘s.

x

g )

st 5
L2 RN

relationship of other NATO projects. It would differ from this rela-

IR

tionship in that the consortium would be maintained to permit particip-
ants to continue their interaction with the project office on the subject

of change and tc facilitate the transfer of technical and non-technical

T T s

data. This method permits the nations to interact with the change

2 Sy

anthority prior to procurring and implemanting the change. The project

office would coordinate engineering change proposals. This permits an
understanding of the reason for the change and an appreciation .f the

effects of maintaining differing configurations. It places the res- i
ponsibility on the project office to solicit all member nations on each
proposed change or group of proposed changes and requires each individuai

nation to respond, positively or negatively, to the solicitation. When

the solicitation is completed, the change could then be procurred.

GUER LN e gt

This alternative significantly reduces the flexibility of the organiza-

3o

tion and inhibits its ability to implement changes expeditiously on ¢

Bt o i

system-wide basis. Th~ ability of the organization to control system

Parkig
(e

configuration would be jreatly reduced.

i

This alternative does, however, have some positive points. If

e e W T o

iSO

implemented, the level of interaction of nations on Jroposed changer "y,

and technical data would be substantially higher than the current system

R

of direct sale of change kits to system owners.50 It would allow shiing

of ‘costs related to a specific change or group of changes.

Eolnterview with NAVORD persoinel attached to MNavai Ship Missil-
System Engineering Station, Port Huenenme, California, ilav 1972,
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As in the previous alternatives, it is assumed that the project
office would assist in the coordination of logistic support o7 non-
approved configuraticns on a not-to-interfere basis. The essential

elements of these alternatives are summarized in Table VII.

E. COMPARISON OF ALTERNATIVES

The ability of each of the preceding alternatives t¢ attain the
objectives for the configuration management plan outlined in Chapter V
will be discussed. .

It is felt that both alternatives one and two, the single and double
tevel organization, satisfy the first objective to maintain control of
system configuration. It is not felt that the organizational form is
as critical a factor as the methc? for funding changes. In both
alternatives one and two, changes are advance funded at some level
accerding to predetermined policy. The disposition of these funds is
also agreed upon. The major difference between tie first two alterna-
tives 1ies in the degree of centralization of control over the changes
fund. In alternative three, where each nation mus: respond to the
subsequently fund each d2sired change, it is felt that control over
system configuration would be,at best, marginal.

Under the objective .. confiquration management organizaticn
flexibility, alternative two is ¢.-zmed “he most desirable. It is
assumed that the flexibility of the organization and the efficiency
wi?h which changes are implem .ted is a vunction of centraljzation
of control. Control in aiternative two is highiy centralized in the form
of the project office. In alternative one, control is some what dispersed.

The fact that the steering committee is not in session continuallv
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increases the likelihoed that administrative delays in change implemen-

tatioh would occur. Alternative three is a widely decentralized
organization, with each member nation reviewing and weighing the impact
of each change or group of changes prior to participating. It is
' reasonable to assume that, given the increased rumber of administrative
interactions that would occur per change and the requirement to confer
in advance with each nation on proposed changes, the efficiency and

flexibility of alternative three is far less than that of alternative

twe ot one.
The third major objective requires an effective review and approvai

mechanism. It is feit that whiie alternative two may nandle review

3and approval somewhat more efficiently than alternative one, both
alternatives can attain the objective to a high degree. 1t should be
rioted that the question addressed here is review and approval on a
system-vide basis. The word review is used here in a broad sense and is
not limited to the technical review by an engineering group. Both
alternatives one and two would have estab]isheﬂ procedures for review
and approval of proposed changes leading tc implementation. Alternative
three's mechanism for review and approval is splintered and diverse.
Tﬁe approval of a change is indicated by a nation's willingness to
implement that cnange. It is felt that unanimous approval or disap;roval
would probably be the rule in alternatives one and two, while in
alternative three delays and the substantially more complicated
administration process of individual soliciation and response would

seriously hamper accord on any proposed change.

The details relating to the initial procurement and installatio of

appraved ¢ranges can be administered equally well by all three alt aative
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forms. Simply, this is because the project office and its functions in

FRE U WAL | TICOEt

this particular area are common to all three alternatives. This object-
ive refers specifically to the procurement and distribution of approved
change materials and is regarded as an essential part of the configura-
tion management plan. Similarly, the next two objectives; conformance
to policy and directives, and adherence to budgetary constraints can

be met by all three alternatives. The conformance to policy refers
primarily to MIL-STD-480, the document which established procedures

for engineering change proposals. This military standard has beer used

3 consistently since the inception of the project and no deviation from
the details contained therein is seen in any of the three forms, in
the area of cost constraints each alternative form is viable. The
costs of maintaining the steering committee active in alternative one
: for configuration management decision making may set this alternative
'% at a greater cost than the other two, but this cost is not felt to be
g significant.

In the discussion of the next two objectives, the alternatives are
E similarly grouped. It is felt alternatives one and two will be sub-
éi stantially more effective than alternative three, in the support

functions of configuration status accounting and operational config: ra-

tion audit (if held), as well as for the exchange of technical and ron-

)
4
]
]

technical data. Alternatives one and two do not have the dispersion of

AR

3,

configuration management control of alternative three. In both alterna-
tives one and two there is an established configuration management

policy‘fully formulated ard funded in advance. It is assumed that the

S S e AR R

more rigid organizational procedures which serve to approve and imp ament

change will also enhance the support functions and information ca  age.
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The last major objective, and one of the most important, refers to

the acceptability of the planned approach. The authors have approached

this objective from the standpoint that member nations may be reluctant
to accept a plan requiring an extensive level of continuing participa-
tion and funding. The most acceptable alternative by this criterion

is seen as number three. This alternative provides the mechanism

whereby a nation can participate in an individual change, or an

interrelated series of changes, if it desires to do so without any
Further, each nation would have complete fl2x-

prior committment.
There would be no

ibility to determine its own system configurations.

advance funding requirement and payment would be vequired only for

those changes actually procurred.
Alternatives one .and two are viewed as less acceptable because of

the requirement to fund changes for some period in advance and to accept
the change control authority of the steering committee or tha project
office.

A sdmmary listing of these alternatives with each objective is
given in Table VIII. This table compares the alternatives and reflects

the degree to which the authors feel the alternatives satisfy the
objectives of the plan.

F. SELECTION OF RECOMMENDED ALTERNATIVE

' While it does represant an improvement over the current system of
"distributing changes to other nations and does have a number of positive

factors in the crucial acceptakbility area, the éuthors have eliminated

alternative three for the following reasons:
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Table VIII.

Summary of Evaluation of System Alternatives.

Degree to Which Alternative Can Obtain Objective

Attain to

. Attain Attain
OBJECTIVES Substantial :
Extent Adequately Marginally
Ability to ONE
| Control System TWO THREE

Configuration
Flexibility

of TWO ONE THREE

Control

Review and ONE
Approval TWO THREE
Procurement ONE

and TWO
Installation THREE
Conformation ONE

to TWO
Directives THREE
Costi ) ?&g
Constraints THREE
Configuration
Status ONE
Accounting TWO THREE
and Audit
Exchange
of oe THREE
Data )

Hi14 TWO

AccepF§u111ty THREE ONE
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the plan would not take advantage of the spirit of
cooperation and cohesiveness of the current project.
e the plan is particularly weak in the control and
implementation of change areas
o the funding and procuring of approved changes is
for less efficient than alternatives one or two.
Alternatives one and two have many similarities. Both can
effectively maintain control of system configuration through their
fairly rigil organization forms and the advance funding of changes on a
yearly basis. Both alternatives envision satisfactory review and
approval mechanisms. In the areas of conformirg to current policies,
budgetary constraints, status accounting, and exchange of data, their
capabilities are similar.
The fundamental difference between alternatives one and two is in
E the organizational form and the distributicon of authority over that
E form. In alternative one the authority is vested primarily in the
% steering committee, while in alternative two the project office has
full authority for mangement of system configuration within specified
3 boundaries. Based on the level of anticipated changes for the NATO
SEASPARRON for the first year (less than $1.0 Million),>! it is felt
" that the type and number of changes is such that it is well within ine
; capability of the projecf office to administer. Further, assuming a
decreasing number of changes in following years the need for an active

steering committee seems questionable. Neither -the cost or degree of

e A SRt £

: change appears, in the opinion of the authors, to warrant the ctiQe

; Sinterview with NATO SEASPARROM Project Office Staff and Nat:: 1l
“ Representatives, Washington, D.C., March 1972,
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participation of the steering committee in configuration management.

It is felt, however, that full active participation of all member n
nations should be continued to maintain effective systeﬁ configurations
and to provide for appropriate logistic support. Keeping these
considerations in mind, alternative two is the approach recommended . 4
by the authors. The details relating to the implementation of this A %

plan are included in the following Chapter.
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VIII. IMPLEMENTATION PLAN " J
A.  INTRODUCTION ' -
The recommended configuration management approach has been defined f %
in broad terms in the previous chapter. In this chapter the specific %
organizationai structure, relationships, and responsibilities necessary i E
: to implement the recommended approach are presented. The format used . é
Z % is similar to the configuration management plan for surface missile %
§ ; systems as prepared by the Naval Ship Missile Systems Engineering : 3
d %
f; Station at Port Hueneme, California. The format has been modified to %
t% accomodate the multinalional nature of the NATO SEASPARROW Surface é
3 Missile System and to reflect .he time span the configuration manac §
f; ment plan is intended to cover, i.e., from the delivery of the first g
% production system through the completion of the system's life cycle. E:
> B. ORGANIZATION ¢
% The proposed removal of the NATO SEASPARROW Project Steering é
A Committee from the configuration management decision making process é
A calls for a restructuring of the project m~nagement authority relation- 2
2 ships. Under this organizational form, the project office is directly %
A 3 %J
3 responsible to the national governments of the consortium for configura- %
3 tion management. Figure 5 depicts the authority relationships envisioned 4
i by the authors for the operational phase configuration management %
3 i
.% organization. Due to the relatively small size of the NATO SEASPARROW ‘ %
f% Project, when compared to othar major acquisition projects involving %
¢ . iy s . . 3
? substantially greater cost, it is considered feasible by the author: 2
i%' to combine many of the configuration management functions so that  ver %
q g
,‘ “_?%
} 89 3
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organizational units are required. The functions to be performed by

each organizational unit are Tisted within the "box" representing that
organizational unit on the organizational chart.

As illustrated in Figure 5, the project orfice derives its authority
from the nations of the consortium and is responsible solely to those
nations. The implementation of this organizatioral form can be
accomplished through the execution of a new menorandum of understanding
to cover the operational phase. The new memorandum should either
deactivate the NATO SEASFARROW Project Steering Committee or diminish
their role in the configuration management decision process until some
future time when it may be required again, such as to manage a major
modernization of the NATO SEASPARROW system. It is also felt by the
authors that the new memorandum should restructure the project office
by broadening its commitment authority sufficiently for it to perform
its configuration management mission efficiently and effectively and to
remove it from a production-oriented management environment to an
operational and maintenance oriented management environment. It is
further believed that this could be accomplished by assigning natioral
representatives from the functional material commands which have primary
interest in maintenance and operations instead of production. The 7low
of a engineering change proposal through the review process 1is

iliustrated in Figure 6.

C. RESPONSIBILITIES
The configuration management responsibi]itiés of the organizational
units and the roles each assumes, as envisioned by the authors, are

presented in this section.
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1. National Governments

v

Fach member of the consortium would be responsible for a§signing :

F a capable national representative'to the project office .trom its func-
7 . ‘

tional material command to represent its interest in the project or to

1y

arrange, by separate agreement, for some other nation,to represent it.52

N

¥
ARG RN T T A ceo

The individual nations are responsible for establishing and maintaining

&
S

[ VN

i a NATO SEASPARROW information center for the dissemination of informa-

5 i tion from the project office or its agents to the users and for.the

BRI S

1

collection of feedback information to be trqnsmitted to the project

office, its agents, and the other nations. They should also provide a

s . ¢
e et T, Wl o 4

: channel within their respective functional ?aterial commands for the

consideration of configuration management questions which are beyond the

R o 434
oA AR T g st AR

e

%

authority constraints of the project office. Fina]ly,'each nation will ' ' ) ’f

e

R e

be responsible for complying with the fiscal obligations decided upon

o\

by the steering committee prior to its removal from the configuration

o
¥

R AT S AT

management decision process. ! : b

2. Project Manager i '

K

e »
e R A )

The project manager will be responsible for the establishment pf'
the configuration management ‘organization, the operation of the prcject

office and its relationship with the other configuration management

N

organizational units. He will establish qonfiguration_management policy i
for the project office within the framework provided in the new Memorandum
~i of Understanding. The project manager will exercise control over all

change actions involving project funds.

Such an arrangement now exists in the.project office where the, . i'iz-
representative of the Royal Netherlands Navy represents' both the g
Netherlands and Belgium. A T 5
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The project manager would also serve as the chariman of the NATO

SEASPARROW Configuration Control Board. The national representative

* woyld sit as members of the configuration control board for the purpose

of evaluating and taking final approval action on all eng.neering change
groposa]s within their authority to approve. Engineering changes beyond . ;
fhe scope of the NATO SEASPARROW Configuration Control Board's authority
would be forwarded to the material commands of the respective natious
with the comments and recommendations of the board. In additiorn, it
would be the responsibility of the board to notify the functional

material commands of each nation of any system interface problem arising

boat L s

from the board's actions and for recommending remedies to be taken by

the member nations to correct those interface problems.

3. Configuration Manager

The configuration manager is envisioned by the authors as the
Tull time configuration management team member in the project office. :
He will perform the combined functions of configuration manager and
éopfiguration management agent with the exczption of being chairman of
the configuration control board, a function performed by the project
manager.

In the role of configuration manager he would be responsiblc for
making recommendations for the approval or disapproval of engineering
change proposals to the configuration control board and for providing
thg secretariat service for the configuration control board. The
secretariat assures the smooth flow of engineer{ng change proposals ;
from inception through final approval and implementation or disapproval. B
It would also be the responsibility of the configuration manager te

accept configuration audits for new systems and change kits.
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In the role of configuration management agent he would be
responsible for the preparation of change review packages and the
administration of implementation of configuration control board approved
changes. He would also be responsible for developing special purpose
configuration management plans for unique situations arising in the
project and for coordinating the configuration status accounting effort.
He furnishes information to supporting agencies such as the Naval Ship

Missile System Engineering Station for logistic and engineering support

purposes.

4. Defense Contract Administration Service

During the development and production phases of the NATO SEASPARROW
Surface Missile System, the Defense Contract Administration Service has
served as the contract administrator for the project. Since the pro-
duction contract has a substantial time to ru?‘énd will be administered by
the admiristration service until completion, it is recommended that they
also administer the operational phase engineering support contract
discussed later in this section.

The configuration management responsibilities of the Defense
Contract Administration Service include interpreting the configuration
management contract requirements for the contractor and ascertainine if
the requirements are being met. They represent the project office
during configuration audits, inspections, reviews, and acceptance trials,
25 well as the monitoring of the contractor's configuration accounting
system to assure the tracking and accomplishment of approved changes.
Fina]ly, they coordinate the submission of contractor originated

engineering change proposals and submit ccmments and recommerdation:

on thesé to the secretariat.
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5. Prime Contractor

The configuration management requirements are normally negotiated
and written into the production contract. In the case of the NATO
SEASPARROW Project the production contract prcvided for configuration
management only through the end of production.

It is recommended that a separate c atract for continued support
engineering be negotiated with the prime contractor for the operational
phase. The responsibilities of the contractor should include the sus-
taining engineering effort required to support the NATO SEASPARROW
system throughout the operational phase. This effort should include the
continued, search for improvements by the prime and subcontractors, the
preparation of engineering chaiige proposals for those improvments, and
the corrective engineering required to correct probiems or failures
53

encountered by the operational user,

6. Naval Ship Missile System Engineering Station

The Naval Ship Missile System Engineering Station at Port Hueneme,
California is the configuration status accoutfng agent for United States
Navy surface missile systems and is uniquely qualified for handling the
configuration status accounting function for the NATO SEASPARROW Surface
Missile System. The Naval Ship Missile Systems Engineering Station
would be responsible for coordinating through the national representa-
tives the collection of the status of change implementation on each

installed system including all components in stock as spare parts as

well as on any other equipments affecting the status accounting operation.

53An existing system for reporting equipment problems and failures
on a multinational project is the Fleet Ballistic Missile lieapon S :tem
Trouble and Failure Report Program, Strategic Systers Prajcct 0F°°
Instruction 31C0.1C, 1 May 196S.
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On a periodic basis Naval Ship Missile Systems Engineering Station

ool

sl

would be responsible for issuing summary data on each system to all

I L]

ot

member nations. It would be responsible, together with the Naval
Ammunition Depot, Crane, for the procurement, assembly, and issuance
of change kits to the respective nations. Figure 7 shows the organization

of the Naval Ship Missile Systems Engineering Station.

D. CONCLUSIONS

The above implementation plan is a recommended approach to be used

B A < e O S .

for the preparation, evaluation and installation of, and accounting for

R AN

' engineering changes during the operational phase of the NATO SEASPARROW
Project.

In addition to the configuration management plan used within the

. L
SR P N SIS

system, it is most likely that each nation will have some form of formal

configuration control apparatus of its own. It is envisioned that some

KIS VIR P

countries, including the United States, will insist upon reviewing some
if not all of the engineering change proposals through their existing

organizations. Such reviews may somewhat delay the decision process

PRV s

but cannot be anything but helpful to the NATO SEASPARROW Project

Configuration Control Board in providing a greater insight into the

Prarewap I e Cayrge)

implications of the change being considered.
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APPENDIX A
. GLOSSARY

ACQUISITION PHASE, the period between the end of the definition phase
and the delivery of the last equipment to the customer.

ALLOCATED BASELINE, an allocated configuration identification which is
an optional baseline initially approved by the customer

AUDIT, to inspect records and procedures.

BASELINE, an approved reference point for control of future changes to
a product's performance, construction, and design. Mainly
specifications and drawings.

BASELINE MANAGEMENT, developing and administrating the necessary charac-
teristics of a Navy material item at designated points in its 1ife
cycle through the use of configuration identification and engineering
control.

CHANGE, within the context of configuration controi, a formally recognized
revision to a specified and documented Navy material requirement.
Includes design changes, engineering changes, field changes,
technical change orders, changes in specifications or other related
requirements - type documents, waivers, deviations, alterations,
amendments, improvement, modifications, and other similar types of
change actions.

CHANGE CONTROL BOARD, the same as configuratioh control board.

CHANGE IDENTIFICATION NUMBER, a number assigned to a data package dcfin-
ing an equipment engineering change. It is used to control, secu-
ence, and account for production, impiementation, and retrofit
actions related to the change. The CIN includes the CI number,
company code identification number, ECP number, ECP type code,

ECP revision code, and ECP ccrrection code.

CLASS I CHANGE, a change affecting the contract specification, price,
weight, delivery schedule, reliability, performance, interchange-
ability, interface with other products, safety, RFI, or GSE.

CLASS 1T CHANGE, any change not falling within the Class I change
" definition given above.

COMPONENT, a part, subassembly, assembly, or combination of thesc items ;
joined together to‘perform a function.
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DOCUMENT, the collective term for specifications, drawings, parts 1is—
standards, and report.

ENGINEERING CHANGE PROPOSAL (FCP), a document that proposes change to a
Navy material item in accordance with applicable bulletins, regula-
tions, standards, and other directives. Includes design change
proposais, engineering change proposals, proposed engineering orders,
proposed fiela changes, proposed change orders, value engineering
change proposals, requests for waivers and deviations, alteration
improvement proposals, material improvement proposals, and other
similar modification proposals, change-type documents.
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ENGINEERING DATA, specifications, drawings, parts and wire Tists.

EQUIPMENT, an item designed and built to perform a specific furction as
a self-contained unit or to perform a function in conjunction with
other units. It is the same as a product.

FIRST ARTICLE CONFIGURATION INSPECTION, a forr:l review of the as-built
configuration of an equipment against its documentation to establish
the product configuration baseline for the CI. Formal approval of
Phase 1I of the detail specification occurs during FACI.
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FORM, FIT, AND FUNCTION, the phys1ca1 and functional characteristics of

a CI as an entity, but not cover1ng characteristics of the elements
making up tha CI.
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FUNCTTIONAL BASELINE, the functional configuration identification
initially approved by the customer, ?See FCI.)

GENERAL OPERATIONAL REQUIREMENT (GOR), a document which describes a

long term (5 years) operational need or characteristic for a
weapon system.

i

INTERFACE, a common boundary between two or more items. This boundary
may be electrical, mechanical, functional, or contractual.

b

KIT, a collection of carefully identified and controlled items used to
4 build a module, printed circuit board, subassembly, or assembly.

Kit items are usualiy kept in a plastic box or plastic bag and
.3 labeled.

LIFE CYCLE, the period covering the design, development, manufacture,
i operation, maintenance, logistics support, and repair of an
£ equipment.

MODIFICATION, a change te an equipment and spares allowed only after
the contract has been revised.

OPERATIONAL, applies to actual use of a product.




PERFORMANCE, the functional or operating characteristics of an equipment;

for example, measurement range, accuracy, stability, linearity,
and reliability. :

PHYSICAL CHARACTERISTICS, quantitative and qualitative material descrip-
tions of an item; for example, form, fit, dimensions, finishes, and
composition. Tolerances for each characteristic are also given.

PHYSICAL CONFIGURATION AUDIT, a formal examination of the as-built con-
figuration of an equipment against its documentation to establish
the initial product configuration identification.

PRIVATELY DEVELOPED ITEM, an item completely developed at the company's
i , expense and offered to the customer as a production item. Customer

control of the configuration is usually restricted to the item's
form, fit, and function.

4 PRODUCT BASELINE, the preduct configuration identification initially
A : approved by the customer.

PRODUCT CONFIGURATION BASELINE, a CI baseline defined by an approved

N Part I] of the detailed equipment specification, which is established
o by completion of FACI.

9% 3 PRODUCTION BASELINE, a company base11ne that precedes the customer
‘? product, basel1ne

SPECIFIC OPERATIONAL REQUIREMENT (SOR), a document which describes
operational or performance characteristics needed to fulfill a
near-term onerational requirement for a system.

i

SPECIFICATION, a document, primarily used for procurement (purchase of
an item from a vendor or subcontractor), that describes the major
technical requivements for an item and the procedure for determining
the requirements have been met. Key sources of specifications are
the Federal Government, the military, and industry.

%

SPECIFICATION TREE, a drawing showing the indentured relationships
among specifications independent of the assemply or installation

relationships of the items specified. The tree shows the dependency
of specifications on other specifications.
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STANDARD, a document designed for recurring use. It specifizs engineer-
ing and technical limitations and applications for an item, process,
or engineering practice. A standard gives general requirements and
does not describe how something shall be dona. Key types of

B standards are federal, military, and industrial,
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e SUBASSEMBLY, two or more parts that form a pcrtion of an assembly

= replaceable as a whole but having a part or parts that are individually
k- replaceable.
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SUBCONTRACTOR, one who performs a subtask for the company tha! has the
equipment contract.

SUBSYSTEM, a major functional subassembly or group of items that is . ;
essential to operational completeness of a system. p

SUPPORT EQUIPMENT, equipment required to make the CI operational in its
intended environment; for example, ground equipment or computer
programs.

SYSTEM, a composite of subsystems, assemblies {or sets), skills, and
techniques capable of performing and/or supporting an operational
(or non-operational) role. A complete system includec related
facilities, items, material, services, and personnel required for
its operation to the degree that it can be considered a self-
sufficient item in its intended operational (or non-operational)
and/or support environment.

FUNCTIONAL AREA, a distinct group of system performance require-
mente which, together with all such groupings, forms the >
next lower level breakdown of the system on the basis of
function.
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SYSTEMS ENGINEERING, the application of scientific and engineering
efforts to (a) transform an operational need into a description of
system performance.
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SYSTEM SPECIFICATION, a general specification containing technical and
mission requirements for the system as a whole and apportioning
these requirements to subsystems or equipunents for meeting mission
goals. It also defines interfaces between the different items. N

TECHNICAL DEVELOPMENT PLAN, a complete descrintion of the effort required
to fulfill a need, including identificatior of high risk areas,
functional diagrams, equipment configuration, gross solutions to
system requirements, and funding schedules.

TECHNICAL MANUAL, 2 type of technical order which contains instructions
designed to meet the needs of personnel engaged in operating,
maintaining, servicing, overhauling, installing, or inspecting
the equipment.
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TENTATIVE SPECIFIC QPERATIONAL REQUIREMENT (TSOR), a preliminary specific
operational requirement.
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TRACEABILITY, the ability to determine the crigin and date of manufacture
of a part assembled into a product or to determine which serial
numbered product centains a part from an identifiable lot.

TRAUE-OFF, an evaluation of a design change to determine its importance
in regard)to benefits versus disadvantages (highar cast, delays,
and so on}.
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