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ABSTRACT

This thesis appraises the costs and benetits ot the
bepartment ot Defense (DOD) and the Department of the Navy
(DUN) Configuratidon Management (CM) program but only so tar
A4S to 1dentity the present costs and benefits and their
relationship. The FA-18 program 1s utiiized as the research
vehiclte and is examined in terms of configuration management
and control policies and procedures. The focus is on post-
production-baseline contfiguration control. An overview ot
critical CM 1ssues 1n the government/contractor relationship
15 presented and their impact on the FA-18 program 1s
danalyzed. ft was determined that current policies and
procedures cannot insure cantrol of the product baseline in
highly sophisticated and broadly integrated weapon systems.
kesponsibrilty for CM 1s too tragmented and the system tuo
cumbersome to allow effective and efticirent Iintotmati1on
rvow. In most cases, CM inefficiencies identitied in the FA
14 program were previously addressed by program Md s gement
and extraordinary work arounds implemented to ensure tuture
FA 18 gsupportability. Recommendati1ons tor tmprovement Ay
Contiguration Management and Jontrol for future programs arce
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f. INTRODUCT!ON

A. OVERVIEW

The purpose of this thesis 15 to appraise the costs and
henetits ot the Department of Detense (DUD) and the Depart-
ment ot the Navy (DON) Configuration Management (CM) priogram
but only so far as to i1dentify the present costs and bene -
rits and their relationship. CM costs occur in the imple
mentation and application of policies, procedures, methods
and techniques while UM benefits are traceable in huow the CM
pollicies atfect overall Integrated Logistics Support C1LS)
0ot a major weapons system. The FA-18 Hornet aircraft program
will be studied and utilized as an example of the costs and
beneti1ts associated with Contiguration Management and  Con
trol. Primary focus tar this thesis is Configuration Manasows
ment atter Product Baselilne has been established and t b
weapon system i1s in tull scale production and Jdepioyed b0
the tleat. This chapter will provide a derinittion  or
Configuration Management and Configuration Control together
with a briet history of contiguratiaon management, £ stats.
ment of the research problem, a statement of the reseacah

ybjectives and a statement ot the research methodoiogy.

B. DEFINITION OF CONFIGURATIUN MANAGEMENT AND CUNTRUL

Configuration Management as a concept or technique wom

odiles many cratical and essential Aiscipl e,
Contirguration controt, tdentiti1catiron and Acoeount 1oy R
‘3

A
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elements crucial tao the Dverall object 1ve Ot Meptoa s 0
advanced technology !(see Figure 1), I ndeed, these «lement .

are implicit in on= widely used detinitiun:

RS Y

ol . . .

~ Configuration Management 15 the discipline ot ensuring

- that equipment or haraware meets caretully det ined

j functional, mechantical, and electrical requirements and

{ that any changes In these requirements are rigidly
controlled, careTully identified, and accurately recorded.

X, (Ret. Z:p. 313)

N

‘. - N

v Contiguration controt can be defined as that tunction

responsible tor the evaluation, approval, disapproval, and
taplementation of appruoved changes to the ortginal
Sontiguration ltem (Cl). It also refers to the procedure by
which changes to haseline configured items are proposed and
trermally processed. Additional ly:
Contiguration cantrol involves the systematic evaluation,
coordinatiaon, and approval or disapproval of proposed
changes to the desi1gn and cunstruction ot a €t whioyse
configuration has been furmaliy approved intecnally by the
company or by the buyer, or both. (Ret. f:p. 7)
Confirguration 1dentitication 1s the process ot 1dent.
tying speclitications, hardware, and data available at ! tie:
start of a system development. It is also the term usead 1.
1dentity the currently approved or conditionally approved
technical documentation for a configuration 1tem. More
tormally, it:
. . « refers to the technical documentation that 1denty
fies 8and describes the approved product configuration
throughout the design, development, test, and productian

tasks. It aiso applies tc the 1dentification ot changes
and to product markings. (Ret. Y:p. 7)

10
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(Ref. 1)
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Contiguration accounting 1s reterred to as the report g
and documentation activities 1nvolved 1n keeping troact St
the status of a Cl to include all departures planned Gr made
trom the contiguraticn at all times throughout the  ent;ce

litetirme ot the system. A more accurate detinition 15

. . . the systematic recording andg reportiny ot intarmas
tion vital to the total contiguration management tauk, a
listing Or the approved contaiguration 1 tems, and t he
listing of configuration itdenti1tication approved tor
technical documentation ot all contiguration t1tems. (Ret
Jip. Zb)
[nherent t.o these tormal and 1ntormal detinitions Aare
words |i1ke discipline, systematic, precision and organiza-
tion which 1mply a tormal, structured, and responsive

prodram dedicated to the configuration management objective.
The overall ubijective ot configuration management Can be

stated as:

. . . to guarantee the buyer that a given product 15 what
1Y was 1ntended to be - tunctionally and physically, as
datined by contractual drawings and speciticationg 20y
to tdent ify the configuration to the lowest leve | ot
assenmbhly required to assure repeatable pertoriiance
qualtitv, and reli1ability i1n tuture products nt the Zalie

type. (Rer. t:p. 7)
tive maijor goals are commonly an 1ntegral partt ot e
cuontiguration management effort. They are:

1. Definition ot all documentation requicted tor  proodiget
design, fabrication, and test.

<. Correct and complets descriptions ul the  approv.d
configuration. Cinciuding drawings, parts L1sts,
specifications, tegt procedures, and OpPetat
manuals. )
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research reports. Historical and current publicatyong sad

literature on relevant subiects tiave baen t il oed, Al
applicable Department ot Letense (DD and Department ot the
Navy (DON) Iinstruct inns, directives and regulations have
been reviewed, Personasl interviews were conducted at NAVALR-
.

STHCUM o Lhe FA 1S Program Management Utti1ce (PMA 6%) with
trhe Contiguitation Manager, the Assistant Program Manager tor
lLogistics (APMLL)Y and with personnel ot Information Spectrum
Ine., under contract to the PMA for logistics matters.
Porsonal thtelvicews Wwith aother key personnel in the FA-18
vlgpeort stvacture 1actude the NAVPRO at McDonnel ) Aircraftt
TcrtaLraton (MOA TR 1N St Louis, MO, the statt 533

Miliatvdsg, Naval Arr torces, Pacific Fleet (CUMNAVALIRPAC)
et Daewn, CA, the Naval! Engineering Services Uttice (N
a4t the Naval Aviation Depot, North Island, CA. In addition,
Pohisite conversations with the Aviation Support Ottice CAL

tn bPhyladelphaia, PA and with the DOD Configuration Manaier

0 wWashington D.C. are other 1nformation sources.
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[I. DOD/DUN CUNFIGURATIUON MANAGEMENT PROGRAM

Al OVERVIEW
This chapter wiil describe contirguration management and

Contirol as required within bLUD and as applied to private

rndustoy. A great deal of resvarch has been done and much
nas been written about contiguration management. Many
directives, instructirons and regutations gavern Lo
contiguration management. Lt is not the purpose of this

thest1 s to recapittulate the entire body of information

avatliaeble on contiguration management. Inefficiencies that
416 observable 1n most weapon system procurements  wifl be
sdtressed, particuiarcty it they are visible in the FA-18

program,

Al contraoiling  documents center around MIL -STD A30A.
Wwhile the central focus 15 the contiguration disciplines wut
coantrol, tdentitication and accounting, the moust distin

shing teature is the separation of Class | and Class b

T

changes. Caonversations with logisticians and contiguration

managers indicate that the detinition of a change and a

determination as to which category it falls into is  oftten
vague and ambiguous nd iwooiect to time, fiscal, and

poli1tical pressures.
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%: B. DOD/7DON CONFIGURATION MANAGEMENT AND CONTROL STRUCTURE
-,
o
:: All DOD components, incltuding the UOffice ot the
v
Lecretary of Defense, Mititary Departments and Defense
A "
P Agencies, are governed by DOD Directive 5010.193 dated 01 May
>
\
S 11479, »ntitled "Configuratinon Management". This directive
\:
A
stales general poricy tor the heads of all DOD components in
N
o the application ot configuration management practices. In
}' addition, 1t directs the Secretary ot the Navy to maintain
v
the Joint DUD Services/Agencies Regulation, the purpose of
.
;} whiach 15 to:
n:,‘
y . . .prescribe unitform policies and guidance for the
Al Mili1tary bServices and Detense Agencies (hereafter referred
y tu  as buD components) responsible for implementation of
lg Juntiguration Management within the Department of Defense.
(kRet. S:p. 1-1)
. The applicabifity or this instruction is extremely broad in N
‘ an attempt to capture all possible DUD demands. At the same
- -
k} time, 1t recognizes that no single common set of ¢ ntigura-
9 5
'i tion  management procedures will meet every DOD need. It
b
turther states:
o !
.Q Due to variations 1n requirements, organizations,
§S industrial commodity areas, and working relationships, the
2N m:l1tary specifications (MIL-5SPECs) and standards (MIL-
. $TDs) (prescribed herein) will be tailored to recogni:ce
- peculiar program requirements. However, optimum uniformity
W throughout DOD and between DOD and Industry components can
be achieved by Service/Agency adherence to the policies
o outl ineéd herein coupled with reasonable contractual
'd application of the prescribed MIL -SPECs/5TDs and
lb‘ appiicable Data Requirement Descriptions (DD Forms 1664) :
tor cirtation 1in the DD 1423 Contract Data Requirements
AN List. (Ref. 5:p. 1-1) -
;-;
o
et
|
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The concept ot Standards and spettidat 1S as tay o Y haer
application and enforceability is tren misconstrued, As
utilized above, the DOD perspective ot a standard to
describe products or services generally tails into three
categuries. A standard can be written as a set ot technical,
dimensional, or “pertormance requlirements. tt can be an
accepted process or procedure. lt can also be a common
product identitied as a preterred item in a sitaation. These
standards should not be confused with those "standards®
mandated by taw or regulation at the federal, state, and
local levels which are used to establish requirements for
meeting satety, environmental protection, weltare and other
national objectives. (Ref 6) A representative sample of
standards which shoutd be contractually specitied is
provided 1n Appendix A.

Since a standard or specitication as defined above does
not carry the weight of the law except as enforced through a
contractual vehicle, and in view of the flexi1bility provided
by the Joint DOD Services/Agencies Regulation, the wvarious

Systems Commands within the Navy have been delegated t b

o

responsibility of generating more specific guidance tor the
application of standards and specitications to configuration
managemaeftt, Of particular interest to this study is NAVAIR

fnstruction 4130. 1A, the Conriguration Management Manual.

The foundation for this instruction, which provides specitic




T

e
s

a"’.’-.\.ﬁ gkl;kh_n."n e 3%,

2utrdance to all ams

progr
MIL-STD-480A which suppiirs

3D and private contractor

are broken down into the

tapter one ot this study.

ot significant consequence

tegulrement within aill

to categorize changes

the most consequential

Nl 1

3. Structurally, both documents
major disciplines outlined 1 n .
However, a recurring theme, one
in the FA-18 acquisition, 15 the

aspects
into two classes.

in terms of costs and

Bk ol Bad Sl S Sl e G T

NAVAIRSYSCHM cognioandce,

change control gutdance to Loth

ot configuration management ,

Class | changes are

are Calleda

Engineering Change Proposals or ECP's. Class Il changes are
sitmply all other changes that do nat qualify as Class [*s.
It will be shown that these two clawses are extremes in the
world ut change and the criteria tor their respective
=tinitions 18 often more ambigucus than precise. In  ourder
to understand the tull si1gnificance at this division, A
i 1et cverview Of both categories i1s necessary.
. CLASS 1T ECP'S

Class | ECP's are those changes which are necessary, ot
which otfer significant benefit to the government. (Ret
fip. IV 8 Such changes are those required to:

1. correct deficiencies,

2. make a significant et
or logistics support

3. 2ftect substantial [

&

prevent slippage 1n o

R \-'\\\'-‘n'-r. ;. . ;'A ‘vw ‘;

tectiveness change in

requlrements,

operatianagi

te oycle cost savings, or

schedul...,

n approved production
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While these criteria appear rather subjective, MIL STD 48UA
presents a more aobjective check li1st tor the classitication
at engineering changes (see Appendix B: Check List tor

Classifying ECP's). More recisely, an engineerin change 1s
8 p B g &

R
B

w

ssitied Ulass I when one or more ot the factors listed
Are atfected. Once it has been determined that a change 1s a
Ciass | ECP, it must be fully justitied and documented by
the manutacturer to the NAVAIRSYSCUM Change Control Hoard
Secretariat, Code AIR-QO1Da. MIL-STD 480A provides a series
ot applicable justitication codes. Atter justitication and
preparation in the format specified by NAVAILIR Instruction,

1! 1

Ui

processed  through the NAVAIR chain of command as
tliustrated in Figure 3. Class | changes have priority
Asslgnments wilth specitied time allowances for the
nrocessing ot mare critical changes. An Emergency ECP time
Al lowance 1S 24 hours; an Urgent 1s 15 calender days; a
Koutine 1s 45 calendar days. From the processing diagram it
can be seen that many potential bottlenecks can exi1st due to
time, tiscal and political constraints. The mast notable ot
whioch was the decision by Navy Secretary John l.ehman to
personally approve all ECP's tor maior weapon systems.
Though t@ls is undoubtedly an extreme, and wil! not continue
in the future, many other factors are at work preventing
timely processing of Class | LCP's. The average j(rocessing

time is currently running approximately 24 months tor a
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FUNDING MATRIY

CANTION: USE AS A GUIDELINE QNLY. CCNSULT AIR-08 FOR ADVICE.

ELENENT PRODUCTION  RETROFIT  ATTRITION C3G CCOES
FH-' THRU 4 PHAZAPC
NCN-RECURRING (ENG. 1 I
0¥Cs, Ds, SiCRs)
PUBS/TAPES N 1
TRALNERS
SUPPORT EQUIP. 1
APE-5 AlE-162
108-RECURRING I
A/C ARD ERGINE NOD KITS I —
CONTRACTOR X00S I B
TRAINERS/TEAIRING X
CILOP/SLEP I
1P1-6 A[E-412
SPARES (WEW & REPLEN.) I 1
KIS T0 BPOATE SPARES 1
SPARES 10D (CONTRACTOR) I
PGSE REPAIR PARTS I
APR-7
A/C SUPPORT EQUIP. 1 X AE-552
CCHPONENT [NPROVE PROC. I I A18-536
OPAL. TRMG. DEVICES I AIR-413
QTHER PROD. CHARGES X
PR-2
NISSLES 1 PRA
GURS 1 A[R-541
SOPPCRT EQUIP. I AlR-552
AERIAL TARGETS X AlR-630
GPY-3
SUPPORT EQOIP. i i AIR-552 |
41R LAWNCE. CRO/ASH X X ATR-E41
80T0. EQUIP. X i AiB-547
A/C LABCE & RETRYL. i 1 A1R-551
ok A8-04
SOLY 4/C MOD. ] TG
CEPCT 10D OF SPARES 1 AIR-412
RANECS { A{R-0444
{Ref. 7:p. C-1)
Fijure 4. Fundinjy Matrix
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[7 CHANGE REQUESTED ]

| ® CONTRACTOR
® SUBCONTRACTQRS
® GOVERNMENT

|
! f —
T'TZ?SIZZT"'}___________J TECHNICAL, COST, AND
| DISCUSSION | SCHEDULE ANALYSIS

————————— J
' ® ENGINEERING

® CONTRACTOR
® GOVERNMENT ® PROGRAM CONTROLS

® SUBCONTRACTORS [ CHANGE EYALUATION
SRt b

| ® SYSTEM ENGINEERING

CONTRACTOR CHANGE
e AR

| ® PROGRAM MANAGER {CHA | RMAN )
® CONFIGURAT ION MANAGEMENT
SPECIALIST (SECRETARY)

® ENGINEERING
® QUALITY ASSURANCE
® RELIABILITY
@ MANUFACTURING
i ® MATERIEL
APPROVED CLASS || CHANGE APF!O“GD CLASS | CHANGE
. A  J
| CHANGE CLASS CONCURRENCE | L PREPARE ACSN OR EC2
® GOVERNMENT ® ENGINEERING
® PROGRAM CONTROLS

!SSUE CHANGE APPROVAL ORf
REQUEST PREPARATION OF
FORMAL ECP

; ® GOVERNMENT

PREPARE FORMAL ECP, SON,
AND CHANGE PAGES TO ALL
CONTROLLED DOCUMENTAT!ON

| ® ENGINEERING
! ® PROGRAM CONTROLS

® CONFIGURATION MGT
Y SPECIALIST

FINAL ECP AND
CHANGE PAGE APPROVAL
io ccs

FINAL ECP AND i
CHANGE PAGE APPROVAL |

i @ GOYERNMENT

'

| GENERATE DETAILED
IMPLEMENTATION PLAN

® PROGRAM CONTROLS
I ® PERSONNEL FROM EACH
7 AFFECTED ORGANIZATION

MONITOR AND RECORD
IMPLEMENTATION STATUS ’

® QUALITY ASSURANCE
® CONFIGURATION MGT
SPECIALIST

Process of Confijuration Chanje Control

Tigure 6,
(Ref. 12:n. 11~6)
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prOces3) to the guvernment . Pt will be shiown that witt e
praytiteration ot Class i1 choanges and the deticienet =g 1o
Jocumentation, the transter of endlnesr ing cggnliance 1

much more probltemat ..

Fhes 331 brinty st System  pertormance degradat ton
-

tesniting rrom o installation of rneompatibtlte comporents 1s an

avite concern 1n the operating ftorces, (Ret. 13:p. L.y Thas
chservat 1an was made 1n the summer of 193./9 by the then

ot rgidrat tan status Acconunting (CSAY Pluanntny Ut e r KR

Navai Arit vstems Comnmand, Washington, Do, Miowever, t he
5 esal e coneerns ale prevalent today with the cperrator atud
Maintainees ot FA 14 a1 aratt, The prssibr bty it a

e chiniltcran ordecing and recoeiviny an tmproper iy

t e 18 very real oan the tleet and cucrrentty e quirees [
Yolme nmanagement at all levels ot the support structore i
Doves Flrieese recurring problems. Pt owi bl tyes Shawn oAt

LAl Jijan i eg within Navy Management |ntocmat o Vet e
defivtated a protiteration of 1ndependent data s Thas e
Lot eane These systems ale a statement trom MAtoa.Te 1, .
sl taus fevels wWwithin, and tn support ot the FA TR P
‘hat a means to track the oumerous compoanent N !
saherent to an iterative, e te chrnabady T tam,  adeoen o0
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111. CONTRACTOR_CUNF IGURATION_MANAGEMENT INTERFACE

A. OVERVIEW

The purpose ot this chapter is to develop an
understanding of‘ how private industry views Configuration
Management, how they interface with Government policies and
directives, and to take a brief look at methods utilized by
contractors to achieve configuration control objectives.

The myriad of controiling documents required by DOD
policy create a substantial burden on the corporate Con-
figuration Management support system. Because configuration
management 1s |linked with company-wide activities (engineer-
1ng, production, product support, etc.), an increased aware-
ness ot fundamental configuration management control systems
will serve to enhance communications between configuration
management and interfacing departments.

The present environment for technology development is
fast paced and highly iterative in that changes and new
developments appear with unprecedented frequency. An eftec-
tive, efficient and accessible management information system
is fundamental to the "management™ of complex systems.

The contract, which is the primary controlling vehicle

for contiguration management, can have a significant impact
0n t he entire acquisition program. In the government /
35
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o
:ﬁ contractor intertface activlity, the accepted technical data
N
n% baseline is identified, maintained, and controlled via the
. contract, which essentially covers the delivery of hardware ’
ﬁ tand software); the content and delivery of data; and/or the
'i accomplishment ot certain services. The principal contract )
elements, the S;atement of Work (S50W), the Contract Data
;5 Requirements List (CDRL), the systems specificatians, the
Y
f general provisions, the identification of applicable docu-
. ments and the application of the Federal Acquisition Regula-
% tions (FAR's - formerly the Defense Acquisition Regulations,
.; and before that, the srmed Services Procurement Reguliations
iy
i or ASPR) clauses all may invoke requirements affecting the
-
? technical data baseline through acquisition management sys-
‘E tems {both the hardware and the non-hardware types), data
item descriptions (DiD's) or other government generated .
:E, constraints. (Ref. 14:p. 38)
. B. RESPONSIBILITIES
k: It should be pointed out that while MIL-STD-480A
ﬁ‘ addresses the task elements of configuration management
e
5 (identification, control, status accounting and auditing),
< little emphasis 1is placed on management. in the eyes ot
ig many, and too often in practice, configuration "management”
=
equates to merely perfaorming the task elements. To put it
another way, configuration managers are otften nothing motre
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than "configuration recorders®. required merely to track and
record the accomplishment of various program activities
without participating in the initial decisions about the
task. It may be prudent to look at Configuration Management
trom another point of view; as involving three elements:
.
administrative, clerical, and technical management, with an
emphasis on technical management. (Ref. 15:p. 55)
Configuration management grew from and is still
essentially a sub-discipline of engineering. [t is generally
accepted that configuration managers who are engineers tend
to do the best job. This attitude stems from the interface
required between the configuration manager and engineering
throughout the development of the program. There seems to be
less of a credibility gap when dealing engineer to engineer,
and the depth of understanding of technical problems tends
to be greater. (Ref. 15:p. 55) There is a tendency in many
cases for the program manager to turn to engineering tor all
things technical, including technical management. The result
in many cases is that engineering is expected to provaide
contiguration (technical) management as well as the primary
function of ensuring item performance. This dilution does

not benefit efither discipline. (Ref. 15:p. 56) Nevertheless,

the engineer or engineering team having engineering
cngnizance over the functional and physical characteristics
ot the end item or CI, remains the most accurate and

37




R

LN T L.w .=

teirable source ut intormation rejevant to the applicabiiity
ot data, drawings or pertormance specifications of an 1tem.
within MCAIR, the Cantiguration Manager 13 a Subsystem
Manager. As such he acts as a deputy prodgram manager in
Mt ters refating to UM and 1s responsible to make knuown any
problems whnich ?equxre program management decisions to
1pproprlate higher tevels ot MCAIR FA-18 Program Management.,
Jimiirar to other subsystem Managers, the Contiguration
Manager remaitns tunctionally Iin the Engineering Department.
Ukt to:p. 6) The autharity, prestige or influence aof this
Managdel, based oun his pusitional relatianships, could be
Coounter productive to the tundamental configuration objec-
tives., e 135 expected to "ftunction” within engineering while
malntaining loyalties to pru¢gram management. This instilled '
contlict could, in essence, render the Confilguration Manager
triet tective,

Manaving the coplons amaounts of data generated trom the
cnelneering tunction 1s anuther matter. A  contiguratian
deetinttiron 1S usually expressed by a set ot operatiounal
drawings and specitications. These drawings and specitica-

tiong define an operatinnal 1tem or system and are termed

the technical data baseline t..r that 1tem or system. Iidenta

ti1cation and verification ! the data, document ;, drawings

sr:d specifications that wmar~ op the techrnical data vaseline

‘
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2. contractor intertace activity, the acoepted teching . gl fa
A
LN
e paseline is identified, malintained, and controlled via the
AN
‘. \
* cuntract. As stated 1 n section A ot this Chapter, the
L, T,
,\&2 principal contract elements may invoke regqulrements which
Sy
3 !‘ .
.ﬁ. could artect the technical data baseline. Contrdence 10 the
o
-
intesgrity ut a technical data basel1ne 15 a rucial
fal®
A »
,'w tngerditent to credible Integrated Logistic Support Loy 0t
N
ﬁﬁﬁ the weapnn system. Confidence in the technical data base!line
HWhY
can onty be as strong as the confidence in the methods andg
<)ol
. . .
. procedures used to generate the information by which the
»©
o
.;b Laselirine was established. Consequently, contract makeup can
Do
! 3 hawve a si1gniticant impact on the basel ine. In today' s
N te by oo | a2nvironment, verttication ot the basetine an be
coumulicated by the following tactors:
.
L. L.Lactae vaolume of tasking documents Ltat ympan oy
.0~ lines;
l"’l
l_'-l. X . )
Lj\ i Large volume ot data-generating instructions, M,
et which are duplicative or incansistent with cach o0 beg
BN
. s, and hence contusing to a contractor dealing with e
) *han one government otfice;
g
S 3 Contract disparity;
.
B, 4. wontract internal inconsistency;
A --.I
) l A
P 5. Inordinate requirements 1mposad but semi-visible (AR,
G multi-tier references!); and the
-7
- 5. Attempt to control datu product separate 1 oom Cask.
NG
e (Ref. 14:p. 40)
Frgare 7, excerpted trom the 1ists ot Data [tem bDesaoorpt oo
\ i e
B ol s tied to the source document MIL ©TD ano aiadd
.
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. FA 18 CUNFIGURATIUON MANAGEMENT PLAN
Congiderable varltation GxX1St s within Prd e vy idiga

corporate structures tor dealing with the preponderance Gt

Jirectaives, repgulations and specitications previ.ausiy

s1ghted. 'ypi1catly, contracts tor itndiviadual Progsrams -
-

Specity i requirement tor the prime contractors to putiirsh

thelr cuntiguration management goals, objectives, policies

and proucednres via a management plan. In the case ot the A
NES praime contractor, McDonnell Airrcratt Company 1ntroduced
fhe kA1 Y Program Contiguration Management Flan"” as
Poblews:
Uhoes 1y Uontract together with Addendum TS 169 t., Ak S4B
17 Mk 18 "ueneral Management hequirementsg tor 'roject
Moy g gmment tir [SE Weapan System"” establish the
regqulrements for Configuration Management (CM). This plan
det1neg the UM system which witll be applied by MCA LR o
*re b+ olH trogram during FSD, Pilot Production and broduc
oo s plan has been prepared to the tormat ot 't g
ttem Description (DIL) DI -E 2035, (Ref. 1ob:p. 1)
e Contigarat ton management plan attempts o desoribe tn
trelat Ve detall MCAIR's 1nternal guidelines to be utttize
i sat1ty specitic contractual requicemants tore tobie
Mmanavdement of the following CM elements and tunctians:
Configuration [dentitication
- Configuration Contrai
"hange Classification, treparation and Processing

keaquests for Deviations and Wailvers

o Tt ot rguratron Management
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confrguratron ntatoas AC Sount ing
interface Man:gement and Coantrof
Configuration Audits
subcontractor Control

intertuce with Northrop

i e 3 4n$ J o1l lastrate and detine the diversity 1

e et s stiputated 1n the FA I8 Program Contigurarion
Minagement P lan. It 15 tmportant to realize, especially
Pre ase af Jtass 1L Engineeraing Changes, that the 1nternal
Bt et e it bned in the plan are unigque to MCATR  and
woo b e A tterent tor other detense contractors. (Ret. o)
! e b iar 1interest 15 the predominance Ot Clans [

o suent g snd thosge dJocuments used tor minor deviat:ons and
el wWhere aporoval authority 1s required tor Glass 0

oyl rang changes, and minor deviations and waitvers, ot

RS N on s1te by the G gAani Zatlon naving ot
A T, in this case a Navy Plant Representative Uri o e
NAYVRPRUD gt 1 cther cases the authority coald be i A

Feoorsoe Plant Representative Uttice CAFPRU) ar a0 Detorse
cateact Administration Services Plant Representative it
CASHFRO) . 1t is also 1tmportant toa note that only o e rane !
imourrence in the claszsitication decision Cwhooot, Wt

mpcy approval) is requir«ed tor o a Class [ Aadthor: ~ation,

P cmplexity ot the corpaorate organication, the nt ey
T e s, procedin s AN met hhovd g, the ardant cat ronad
+3




Control

BD-STD 4604 |
Configeration |
J

.- ! ERGINEERING DEVIATICES WAIVERS
. ZRARGES
' i Class! (Classil Critical/Major |Mimor Critical/Major| Minmor
[ -
- Tehir i 001692 |EQ¢ Ltr Format | ARS® Ltr Format | NR
- Formaty [ & DD1694 Y DD1694 IRR
a $sed EJS Temporary YRR
L B&P(Rev) RCP/CCP Clear Form C
Std Partst DD1694

- RCP/CCP B&P(Dev)

£ Other Sab-
= costractor

forns
v Gor't Pricar ‘g | NAYPRC/45 Pracering NAYPRO/85- Procerisg RAVPRO/03-
- duth. Activ. [Concarraace | dctivity Approval Activity Audit NR/MRR
R2q'd Appre']l |Required Required Approval Approval of MER
: aad (lear Form

cl ke Prior to|Prior to or | Prior to Prior to Prior to Pricr to

- huth. Start of ([Comcarrent Start cof Release to Start of Belease to
- Req'd Effort [With Release | Effort Ranafact. Effort ar Manufactering

i ts Namfact. Proceeding

:3 (*) flote: Asthorization of these documents s given zcacurraont with reicise o manufactor:ing.
o (Ref. 2)
Y Figure 8. MCAIR Confijuration Control Dooumsnts
v
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- zZng.neering  Jrier - The ZC 13 a3 IZoument wWnicn sy ol
inzerporaticn Sr  a shange in manufacsturing ceysrae o=
Srawin 1s revised, [« is phvysically attached £-o in=nclae
zCpiaes oOf the drawing. The drawing mus~ be revised w.-: .-
tne year. [t 13 wWritten agailnst individual Irawings.

SIN - Zrawing Change Notice - The DCN i3 a 20D-37T2 '028 revis:. -~
auTnarizTatction document ard is refarenced in “he revis.in
.22k 3f the drawing. It describes the thanges made <3 S e
ariwing. Iz is n =
ncuse i3 attacheg

z.S Sngineerin Job Sheet - The EZJ3 i3 a doccument which L3
Written for changes which affect more =han crne draw.ng -
engineering group. it containsg a brier descriptisn =f “ne
change and lists the drawing arsec=ad. = i3 similar Tt t-ae
SCD-3TC 24330A 225692 form.

/enco RCP7CCP - Reguiremen=s Znange ProposalsCendigurs- . oo
“hange Propcsal = The RIP/CCZP2 i3 used f-:r subcsnTria-s-
changes wWnich are not 2ispcesit.cned at -“he venacr .zca= .o~
Sy the local geovernment representative. 1t 1S Similar S5 -ma
CCD~5TD 480A, D Form 1632,

FAR - Variation - The VAR auzhcerizes a “emporarvy deparcure rrom
an iIndividual drawing and is pnysically at-achned €0 in-n-.se
ccpies of the drawing.

AMS - Autheri=sy for Mazerial Subdsti=utisn - The AMS provides “he
auThcrity Lo substizute from raw material calliouss an Tre
drawing.

O - Reguest for Deviazion - B
Tre zon=Tracscor ises i ity
YERNISrs/3uCtcIntractIrs.,

372 Par=a -~ Ccmoany Standard Par<3 - These are changes $o ~omoan
standar? and are used cn a.. czmpany crcgrams. Therarzra,
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Jirec=zly cn Zhe drawing and ar= efolol-ReltE stolicBalin
zar=-s L.2. non=milicary..
I
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alture, and the political power stroaotnee e . [EE
vioments for Navy Contiguration Managers to Stady andd RN B
e rs tand 1 f they are to ettectively intertace with the

aporate environment and provide acaurate g it

frective Santiguration Control.

-
CONTRACTUR MOTIVATIONG (VIEWPGINTS AND ATTITHEE D
Detense Contractors o1 1n DUsiness toa make o prostartoan

Coter ta o perpetuate the well bheing ot the company and o

c oo the peoaple whao nake up the company. An externality t
v corpoerate environment 15 an atmosphere ot petpeatizgl
; il hange i nherent to the Government (in this case

Gt umer) which dictates that short and long term et

L .t T e 1w ions be made and reviewed continuousiy. ot t
v bt ed blusi1ness arranygement s necessi tate A WA ST R
I ¢ e st Saving methods snd o etticrent Mmantitac o
Vgt s wWhid de oAt the same time providing state ob the i
R AR This seeminygly impossible yuggli1ng At C
oo tbhie tor great strides an the development al LTI
- Chrnitaues utilicead tor o ettarcient technioeal managivinen .
fr L o iency and fiexibili1ty arve the name of t he EEETUEE '

v, oring pace with chanying retenge praorataies,

ymputer Aided (11 en CCATD and Comparteer Aot
Moyt aaturing (CAM) hawve Come of age and Automat 1on boes
o
Cot the change contiiol o arena. The capabil ity exis® o f

PN U TS WY GA GO S e -




T teact tunctivnal 3

- nat change decisions

trod of the product
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Managemsnt immtourmation systems capabtle ot integrating a1
-
P acKLInp the figh speed Jdesi1gn process to tacili1taste M
selat within private 1ndustry. Untortunately, Mig mxternal
L tre corporate environment (within the guuverniment
mponent s and agencies) does not keep pace. Present 113y
g rwor k cyelies are becoming 1nettective and intolerable.
i i 30) This can he especially true when 1ntegrating
St Tware and hardware revquirements at Crie micro circurrt
VR I I wil | be shown that a Se2emingiy INns1gnticant
tan2e N oa clircoult path ot a micro chaip or a subtle cummand
AR EAR AT tmbres e In 3 sottware test pProgram can Fles v
trimental shurt and long term ettects tor the user o f tre
Coarnyees are unds snented or the itntormation s buaraeed witton
e ontractor engineering department and naot pPassed to Yroe
ctoamer N the proper manner.

Carpurate America has been torced to take the |ead AR
votomated data management and manapenent Pt ormat e
/sitems, due to an INTSTrEASINE demand tor lat ., by Tt
s tomer. An extraordinary amount of data 135 g-netated o '
4 ipt ot contractual requiremesnts. Untortanatelby, whin e 0

thr bty
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- . much ot the i1ntormation 1s not utilized. In fact, 2 preat

Jeal of the technical data package 1s ubsolete betore 1t 15

o v T s
4 e, 4

v reviewed. si1gniticant cost savings (time, money Aand

;n‘.n

L‘ manpower) could be realised by reviewing the contractual

e

?J tandards and Lpecitfircations tor program relevance prior to .
=

- v -

piaoing the contractual burden on both the contractar and
doocef et program management.,

A new trontier in configuration and data management 1S
foresaent ing ttselt, The challenge 15 to define 1t and apply
cnnovatian and 1magination to the solution of its problems.

vvnlve with the {imes, 1t will be necessary to use the
tormotagy ot tomorrow to manage the products of tomorrow.
Rt t/7:p. 37) The complexity of future CM will require an
dnderstanding and a dedicated commitment from professional

contiyguration  managers that present civil service and

hliltary Ltraining and rotation do not provide.

ar
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Hg' IV. FA-18 CUNFIGURATIUN_MANAGEMENT_AND_CONTROL_1SSUES

5\‘ - T

o A. OVERVIEW

5; he FA-18 Hornet represents a gquantum jump in the

- application ot advanced technology to the idea ot a truly
A

versatile, multirole, carrier-based

tactical aircratt

;ﬁ designed to perform both fighter and attack missions. The
‘:ﬂ program has been a considerable source of contruversy and
- even  as recently as 1482 there was substantial pressure to
- terminate 1L a1 favor ot other solutions to the operational
;;T fequlrement., It has been said that the program was naot
i? terminated more as a result ot good tortune than good
:E; Nanagement because technical development problems, parochial
{ ‘--1

- interests, the decreasing priority of defense spending and
Ek: sdverse economlc conditinons combined to produce a partou-
i; tarly hostile environment tor a new weapon system Program,
;; CRe tH:p. 1) in reality, good management may have been a
F. . key eiement in keeping the program alive.

i? The FA-18 was destined to be a configuration conirol

chalienge right ftrom the start. Conceived as a

ltght

we:itht

tivhter aut of the Navy's VEX (Experimental

crogram, a derivative ntf the aircratt woul

provide air to ground attack capability,

Yram e signation ta VEAX (Experimental

Fapghter). [t 15 not the i1ntent of this

49
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the pulitical issues attecting FA 14 procurement . Sttt poce 1!
to say that Full Scale Development (FYSD) contracts awarded
1N 1976 provided for 11 FSD aircratt to be followed by 400
F-18's and 400 siightly different A-18"~. Continuing Con-
gressional and DAD pressure for commonality changed this to
8O0V dual mission :strike-fighters" which differed according
ty mission by operational level configuration changes. (Ref.
18:p. 5) What emerged was a "software programmable air-
cratt"™, capable of providing the flexibility to readily
adapt to new weapons, new technology, and new mission appli-
cations. Uncertainty generated by this flexibility would
provnke lengthy discussions on how to tactically employ this
type ot adaptable technology. Indeed, as late as 1982, it
was not certain what the actual designation ot the aircraft
would be.

The real beauty of this adaptable technolugy was the
expediency with which the weapon system could be recon-
tigured to meet changing requirements dictated by expanded
missions and altered threats. In regard to the latter ele-
ments, a Comptroller General report stated:

As a rough generality, performance requirements fur
strategic programs undergo iess frequent modification than
do tactical programs. One of the principal reasons for the
fluctuations in tactical weapon system programs sceems to
be the changes in mission concepts during the development

phase and their relationship to other programs, either in
inventory or under development. (Ref. 19:p. 13)
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No aircraft weapon system is isolated trom the 1mpact of new

weapons and capabilities which can be added to upgrade

mission capabitlities. The state of the art demonstrated in

the FA-18 makes it highly susceptible to change. Consequent -

ly, change management has become an imperative requiring a
-

more disciplined systematic approach. Present contiguration

management policies and procedures, while intricate in some

respects, don't go far enough in others.

B. CLASS | ECP LOGISTICS PLANNING

Program Management is oftten referred to as the "manage -
ment of change", which it certainly is in the broadest
sense. However, all too otten this broad interpretation of
the management of change has not properly included change
management. in this more Iimited context, change management
is one of the major functions aof configuration management
and reters to the control ot engineering changes or Engi-
neering Change Proposais (ECP's). (Ref. 20:p. 1) In the case
ot Class I ECP's a more accurate terminology might be ECP
management.

Within the FA-18 program, ECP management is coordinated
by the program management ottice 1n accordance with current
directives. The Assistant Program Manager for Logistics
CAPML), under the auspices ot NAVAIR code AIR-04, assumes

the responsibility tor reviewing and assessing the short

S R SR R e P N P 1 e T T
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and long term 1mpact ot the ECP on each LY element. A ¢ga our

no go recommendation 1s made based on this supportabiriity

evaluation. A supportabiitty protile 1s thus established tor

the Configuration [tem (C{). Since each FA-18 is considered

a Cl tapart rrom subsystem Cl's within the aircraft), the
-

supportability protile tor the ditferent alrtframe

confilgurations, Known as "iot numbers"”, becomes the basis
tor logistics support in the post production environment.
Logistics support during the production phase of the
acguisition process ftalls on support activities such as ASO
and NESO, which assume engineering cognizance after lae,
Prior to [UC, the support activities perform logistics plan-

ning using a process entitled Logistics Support Analysis
(LZA) . YA 13 detined as:

. .an iterative analytical process by which the logistic
support necessary for a new system is identified and eva-
luated, LSA constitutes the appltication of selected
quantitative methods tao (1) aid in the i1nitial determina-
tion and estabiishment ot logistics criteria as an tnput
to system design, (2) aid in the evaluation of varlious
design alternatives, (3) aid in the identitication and
provisioning of logistic support elements, and (4) ai1d 1n
the final assessment ot the system support capabuility
during consumer use. LSA is a design analys:s tool
employed throughout the ecarly phases of system development
and often includes the maintenance analysis, lite-cycle
cost analyeis, and logistics modeling. (kef. 21:p. 1.)

An important output ot (..A is the 1dentification ot and

iustifieation for logistic support resources: spare/repaill

part types and quantities, test and support equipment, per
sonnel quantities and skill level requirements, and so on.
[
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Wwith this kind ar intormation available 1n Aan Titerat ive
process™” from the beginning of development, It 1s stangti-

cant to realize that the L3A is not considered a  coanfipgura-

tion management document. (Ref. 8, 3, 10

Since the LSA 1S a working process for the support

. - . . .
sutivities, and since support activities do not become
involved in the ECP process until atter the tact, logistics

planning for any ECP is always a tail end process and aiwavys
lead time away. Support activities such as NESO would rather
the change process be pruactive than reactive. If logistics
planning «could be started earli1er in the ECP process, LSA
parameters could be meditied and evaluated, a more manage-
able transitiaon ot the supportability profile could be
wttected, and nore cnst effoctive support trade off options
conld be made available.

wWhile those ECP's that were essential to FA-1B proygram
3100253 were properly recognized, justified and tunded i n
scourdance with the Contiguration Management Pilan  and LTS
st nt MIL-STD-480A, a method of integrating the LA
process w1lth the configuration caontrol procedures weig ol
provide a significant enhancement to overall CM. Within the

FA-18 program, a move is underway to do exactly that,.

T THE CLASS I EXPEDIENT

Ciass Il engineering —hanges take place almost oxaly

itveely  within the cunfines ot MCAIR. In chapter I UITE
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. Class 11 approval process was delineated tnr tobye FA U
v program. Government concurrence tor a Class || rating, ar
s
_ approval for a minor deviation or wailver 1s provided by the
8 -
g NAVPRO which properly resides on si1te within MCAIR tactit
‘u
k- ties. The NAVPRU provides an impressive range ot oversiyht
g -
activities. I'he NAVPRUO $t. lLouis organization chart 135 pro
" sented in Figure 10. In order for the NAVPFRO to deliver the
P typre ot overcsight specified by its charter, it must actively
and etfectively 1nterface with the corporate organization,
N structure and culture. Engineering cognizance covers a brnad
N
,i rechnical spectrum and reqgulires a substantial englineering
<
| ¢ start to keep pace with the number and type ot Ciass {1
- chianges and minor deviaticons and wailvers submitted. Tuoward
5f this task, NAVPRU engineers have typically demonstrate.d 1
nigh degree ot talent. However, time constraints and the
" Very nature of their charter cause them to view a patent: g,
- change more ftor functional issues rather than CM issues.
Class ! specifications that prescribe the submission
.l
R -, a proposed change for concurrence in classitication, Levave
& the presentation format to the discretion 0t the Mesried
, facturer. The FA-18 Contiguration Management Plan specitiws
o the MCAIR change documents tu be utilized tor the lags i
o process (gsee Figures 8 and '3). Many such documents Gl
reviewead by NAVPRO engineers dally and this activaty 1=
v .
LA . . .
X prioriticed or concentrated 1n the most signiticant Pheins,
@ |
b
‘€

P
wun
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The tirst competitive TPS contract awarded in 1983 took 14
munths to execute. Costs tor the competitive TPS endeavnr up
() 1985 were placed at 82.2 million dcllars and 98 million
dollars for interim support costs while the TPS's were being

imveioped. (Ref.223) The FA-18 APML had this to say:

-
domeRetitive procurement ot TPS's has been neither timely
noer cost ettective. Although the decision to compete the

FA-113 TPS's was made in mid CY-81, not a single production
B had been delivered to the fleet by Harris GSSD or

e T ry (Heccules) by November 1986. if competitive
procurement 1s to be applied successtfully in the procure-
ment 01 ThS' s, it must be competed through the prime
mntractor. This 15 the principle lesson learned by the

FA 18 community. At ter completion of the development
ettost, NAVAIR can compete the recurring or do a first
tiwer breakout of tollow on procurements. All the tools of
s 'erfnative acqulislition must be in place before initiating
4 bLreakout action. (Ret, Z24:p. )
Py Uges breakout 1s counter productive. Reasons for this
at+ primarily management and availability of data, however,
tore b'M states that an overly optimistic initial schedule

tatied to tulily account tor tactors such as:

Clearay det ined Automatic Test Equipment (ATE)
5ot tware/hardware specitication,

Avairlability of ATE,
Jnstable desi1gn of several prime avianics,

Non-availability of complete technical data packayge
(proprietary data/compiexity),

Non-availability of integration assets (units under
test- UUT’s),

interface problems between prime avionics ana TES
ievelopers,

Attirtional administrative (contract) delays Ass0c 1ated
with cumpetitive program,
62
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- Poor contractor pertormance (redesign ot tae t
strategies). (Ret .0
He further states that a realistic schedule wou b d have

allowed for:

Recougnition and planning tor a realistic interim support
peri1oud,

-

Urderty 1mplementation ol interim support workarounds,

More support trade -otf options available at cost
ettective price. (Rer. 23)

The recommendations made by the FA-18 PM for the acquisition

and support ot support equipment are worth looking at
because they not only reemphasize most of the issues
pprevicusltly discussed, but also signify an awareness that if
passed un to tuture program managers should help preclude or
at least l1mit a recurrence ot the breakout problem:
Keview the acquisition and support implementation to
ensure (1) a comprehensive systems approach, and (2) a

corresponding management/organizational structure.

- Pltan and execute the ptan.

Provide realistic delivery schedules (recognize, plan
and execute 1nterim support program.

Ensure availability of GFE requirements to the
developing agencies (data, UUT's, SE, etc).

Ensure effective associate contractor agreements
are implemented up tront.

Ensure future support equipment develoupment contracts
include incentive and penalty clauses to preclude:
minimize major scheduling deviations or technical risk.

bstablish effective techniques to monttor contractor
p2rtormance.

L A amah i vk g S Yl 2t ekl ahalt it et Sia e datlias ol ol i e td AN AREC AR I




Include provisions to etficiently accommodate changes
into support equipments and UUT's as a result ot ECP'sg,

Support of ATE during integration phase must be fully
tunded up front to minimize ATE down time.

Breakout cost savings must include cost of additiocnal
tnterim support during the interim support period.
(Ret. 23)

-

The Navy Program Manager's Guide preaches prudence when

introducing competition during or just prior to the produc-

and deployment phase. Experience has repeatedly shown

that the government's interests are best served when the PM

takes the time and incurs the cost necessary to assure a

demonstrated compatibility between any new source and the

desi1gn disclosure before that source is allowed to manufac-

articies for the service inventory. The PM should

realize that when the design drawings, processes, proce -

dures, and other documents necessary for the transfer of the

production ot a sophisticated piece of hardware are Jdupii

cated and transferred from one contractor to another, there

probably more knowledge and understanding ot how to

produce the article that is left behind in the minds and

hands of the active producer than is obtained in the

transferred material. Learning curves in production programs

T ATt T ."‘1

- 'I‘-"-f.}".- PR s
".'.r - by ,-,~/‘-,'

nat {dle concepts. They are facts of productiun lite

as such, must be reckoned with. (Ref. 7:p. 4-35)
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E. SAFETY AND READINESS

The FA-18 made its first tlight 1n November, 1978. Si1nce
that time, the proiect has achieved ftruition as FA-18’'s are
deployed worid wide. Maintenance technicians at the
Organi-ational, Intermediate and Depot levels of maintenance

>
pertorm preventive and corrective maintenance on the Alr -
craftt, its WRA’s and related SRA's. By definition,
Integrated Logistic Support (ILS) planning has its tocus at
this level. Indeed, [LS is defined as a management function
that:

. .provides the initial planning, funding and controls
which help to assure that the ultimate consumer {(or user)
will receive a system that will not only meet performance
requirements, but cone that can be expeditiously and
economically supported throughout its programmed life
cycle. A major objective is to assure the integration of
the various elements ot support (i.e., test and support
equipment, spare/repair parts, etc.). (Retf. 21:p. 11-12)

Any break in the intricate management chain described
previously has a major i1mpact on the support of the aircratt
and its systems. This is especially true when one considers
the rapid turn around times required to operate from an
aircrart carrier where missed sorties can have very grave
consequences.

Configuration management and control manifests i1tselr at
the uathtenance technician (user) level in the torm of a

part number (P/N) assigned to a specific repairable or

nonrepairable item. A P/N 1s a number that enables one item

65
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AN
o ty  be Jdistinguished from another part numbered ttem. Whiren
¢$
" the part number is preceded by the design activity code 1t
b
1S referred to as the "part identitication™ and 1S the
A )
e primary reference to source drawings and specitications. [t
b 15 important to note that while the part number has a direct R
r=lationshp ta a particular design activity, the Jdesign
:' n
) activitly may not be the manutacturer aof the contiguratian
R
:: ttem. Fhis presents an interesting tracking problem,
P
especlally in the case nf Class 11 engineering chandes.
' -
ro Bv ndetinittion, P/N’'s would not be altered for a Class 1
o \'
.: “hange because this woul!d require a publication c<change.
<
*
gr According to MIL-5TD- 480, any publication change torces an
¢: “ngineering change into the Class | ECP category (see
I
hY : . . . . .
»j, Appendix By The relevant Qquestion is; if a Class |l changs=
By
0t any s1gnificance has bheen authorized (perhaps when Vb
iy -
. shoutd  have been a Claas I ECP)Y how dues the b N,
n
i naintenance publications or any other logistic wlement gt
!
N
modrtred to reflect the altered parameters and shoaw e
"
i applicability? This question is of special concern to rne
~r
X4 maintenance technician who orders a part from a maintengnoce
-,
D ]
manual according to what is known as a "usable-an-~ode”™. The
NS useable-on-code provides the technician visibility a5 ¢
% which P/N applies to the particular configuration ot avt
J »
cratt, WRA or SRA he is working on. The P/N information tiom
e A Class I change is passed to NAVAIR and AS0 via a Desaign
- -
W
Y
o' tyes
by :
:'"

o

" el ™ e -
4 ¢¢q3 LR
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Change Notice (DCNJ . I'ne DUN 1s the MIL STD too
authorization document tour a FP/N change. When ASU recelves a
DCN it will update the ASU data ti1ie. Unfortunately, the
intormation stops at ASU and the DCN 1s not passed to the
Naval Aviation Technical Services Facility (NATSF) to update
.

the publicatiuns., 'he reason tor this 1s Lhat by detinttion,
a Class 11 change should not require alterations to
publications.

A typircal scenario 1s one in which the technician orders
an appropriate part specified 1n hi1s maintenance manual (in
this case a repalrable). When the order 1s receitved by the
supply organization servicing his area, and an 1ssue cannot
be made, the request is torwarded to ASU where 1t 1s cross
reterenced with the AS0 data base. Uccasionally, the A5

data base will alter the order with a modified P/N based on

intormation they have recejved from NAVAIR via the DCN. The

moditication may be subtle such as a dash number change. In
Aaddition, it is not uncommon for the ASO item manager ta be

in direct contact with the prime contractor or have a1

¢
T
Ui
U

to & contractor data base usually because there 1s 51X
months to a year time delay for change documentation ton get
to ASO. The MCAIR data base utilized by the FA-18 Weapoun
System Manager at AS0O is called the Technical Reqguirements

Inventory Management (TRIM) System. TRIM allows the L tein
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L. manager to plan ahead in procuring the latest i1tem ()¢ g
\
:{
i~ 1mplies that the Navy system 15 1nadequate  and  arono !
-
- provide timely intormatioun). The item marager will thien
L
- instigate an 1ssue of the most up to date rttem  with t e
1.-
- tatest applicable Jdash number. The technician now hiass N
-
3 critical dJecision to make since he does not have visi bttty
-‘
L'.. N P
v ut the Ciass |l documention that the A5S50 i1tem manager s .
[
“~
" The techniciran 1S governed by his publications PRI ANy
n deviations trom his publications 1ncreases hrs l1abirlity.
e
- Cunsequently, he visualizes a satety ot tlight 1550 1n tties
h'_':'
. disparity nt information he is receiving. The 1tem he
<z received may ook like the one he needs, but he dues net
know what is inside. He does not know it the Lteem te
recelved trom supply will tunction properly 1n the :tom e
1S working on. He wilil attempt to vertify the correctnes; t
the intormation by asking specitic technicat aQuest oo
ALU, usualiy «of the 1tem Mmanager whao 1S ot teeo bt v
Jualitied to ANsSwer these Juestioans, Fhe Gerat h ;
veritfication is on as the gsi1rratt remalins "ot mico,on
capable”, The Type Coamma e deer and the ooty - »
, = coummanders get activeiv irvooiveat et the oo e | ,
B
‘l
e A STEQt deall of time a0t . (S AT s 53 3 SETREED FRRD| v .
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V. CUNULUSTON_AND _KECUMMENDAT T ONS

AL STUMMARY
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F, wtfectively control ted the product baseline tor all
. desi1gnated FA-18 configuration 1tems. The tolluwing
LIS

conclusions are stated in response to the primary and
!L.
g secondary research questions:

L. The complexity of configuration control problems have
out strippsed the present system's ability to handle
them. The present system 1s inadequate and unable to

capture the current fast paced, high technology
environment. Indeed, changes that couid have a
substantial impact on system supportability can bt
made with atlarming <peed. The praoliteration ot

tuocally developed systems designed to capture the
dynamic environment of CM lack overall coordination,
Integration and standardization.

. Llven the state of the art in terms ot Cumputer
Assisted Design CCAD) and Compu er Assi1sted
Maautacturing (CTAM) it is likely that private
tnduyst oy has a3 better grasp on technical Malhadement |
eupeclal iy in the utilization ot minagement
tntarmatior systems tor tracking a techinical data

sy b e,

Chie Program Maager has ultimate responsibility TR
st hnrity tor configuration management. it

foubt gl huwever, that he has = doquat.e b S|
T ST A Ay At his disposal to pertorm the OM o oton Yo
Pragmentatyan ot the Spproval pProcess, At Ao o

4 tatharaty, particnlarty in the area of b v
Tl e 1N change sidesteps the LOA pircce Vot
[N SR supportabilr ity 1S55UP S, I n Add it Lo, toe
1o it ine ot M s ot have g we bt tert 1 d A et
Lt A high turn owver rate ot o2t sunmie | w o
Sael et techin o 4 MmanNnagement [ ST EEEN B SRRV te

! tri s,

. The jystem 15 ' ., anteet some vy g liow R ]
effticient Intoroat ion YW WHhit te thee e '
"Acquisition Vo am e LAt it Toas v
ABOUNt ot contr ac t ety reraareed data, b ot e
tor transter it [} g et et et bt T b ' P
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5. it is not likely that prime contractors or second and
third tier vendors circumvent the system to avord what
they perceave as bureaucratic bottlenecks. It 1S

likely, however, that they use the ambiguities 11 the
system to avoi1d the additional expense ot Class | ECP
justification and processing wher possible.

C. RECOMMENDAT I ONS

Based on the above conclusiaons, the folluwing

recemmendations are made:

ulmrara: sl SIS Y Rt
¢

1. Undertake A program to identify and coardinate
existing data bases relevant ta CHM. A means ot
integrating pertinent intormation and making 1t

available tor all DOD Configuration Manage: - shouid be
developed.

. Expedite the 1mplementation ot NALCOMIS if it 1s to be
the ultimate Configuration Status Accounting tool.
Imptementation should i1nclude provisions for up iine
reporting to Functional Wings, Carrier Air Wings and
Type Commanders.

‘. tn the absence ot a coherent DUD CM system, Prograw
Managers shoutd undertake a ltong term cost/benetit
analysis as to the purchase ot a CM system trom the
P11 me cantractor that would etfectively and
“ttirciently integrate the technical data baseline at
*herr specitfic program with DUD CM systems.

a . Keview MIL-UTD-480 tor ambiguities, vartabirlirty  and
expediency in the classitication at enginesring
changes. In the area ot Class i1 changes, provide
speclfic guidelines tor the review and reporting ot
Class 11 changes. Reintorce the use ot Class | FE ' 5.
It may be possible to provide some middlie ground N
Plant Representatives to work 1n such  as  a  Jdoibad
celling approval authoraity tor certain Class | SRR SRS
ta encourage proper reporting ot changes and o L

expedite the process.

4, .i ‘l .l .' .l

Y. Provide training g »otablish a career path 1o
() professional Contiryurat ion Managers. AN engineet i
tackground nr demonst s st ed expertise an techng 3 o
Y i nNeering Mana~ment should bhe preterred tog [
canddidates, Poowr o0 training to (I AR
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A N R R




R o At L e A dLiA AN P S A o
s B'3 & s ATA AR Ao athe aed au arh ais aid afd-aio alicaiA ol ARA N - ainar e - b SR ot aliichalbis sl T el

J#JJ‘

a
"
~ tamiliarization ot LY and the LSA process should also
Qﬁ be provided to government engineers tasked with the
o review of engineering changes.

+

- L. RECOMMENDATIONS FUOR FURTHER RESEARCH
[
4

Folflow on research may be desired rn the following

A reeview ot all onguing Navy and/or pub acquisition
and procurement programs to i1dentify and document the
many ditterent approaches to CM currently in use.
Kesearch n this area  should include a detailed
assessment ot Ml

Keview e detanl the NALCUMIYS module designrned to
ysSsume the contiguration management, control,
tdentitication and 3ccounting tunctions to determine
i1t 1t will be capable ut pertorming CM 1ntegration and
anal ysio in order t o provide the critical
suppuortabiricty intormataion.,

Hrew Lerw 10 deat 30l at | tnstructions, directives and
rvulatiuns, n an ettort tou streamline the change
afproval process. Make recommendations to higher
authority regarding rv stganication of and improvements
tu the present system.

Pertorm a cost/benetat sanalysis to 1tdent i fy the
tradeotts 0t a governnent developed (M program 45
cppused to une developed by a prime contiactor tor a3
ma ol weapun system ascquisitian,
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APPENDIX A

A RELA
SIS

A A, 4, Ay

REPRESENTATIVE CUNTRACTUAL REFERENCES
{Ref. S5:p. B-11!

1. pPUD Directive HUOVO. L, "Acquistition ot Maior (R SN SR

svstems"

fhis dr1rective establishes pollicy tor Ma g | O AN SR
system acqutsitian in the Military bepartmen® 111
it ense AgenﬁxeS. I'he manageonent praincipies ! tho

Lrreactive are applicable to all prugrams Cinas G s

athers),

. DUl Manual 41.0.3 M, "Standardiscatiaon Polaoooe, [ '
dures and Instructions”
The standardization provistions st this maetiar 4540

to DOD ittems and related engineering [SE S TRE BTN
processes, services and documentation whi ot g et
rtuncrirans aft design, develspment BT oorve Uit eme it
proaduction, .nhspection, supply, maintenanc e soet 1oy g

Utiapter v, "Uutline at torm and Instructaions, o o
Preparation ot Lpecitications and Associated : I AR
o particularly appliliaable t o [T P SN Y
tientiticat jon 1nasauch as 1t addresses the [ SN ST S

t o bederal and Mitaitary specirtications.,

Pedderarl Acguisition Kegulations (RAKD

Ty single MNITOTM acauIsItrIon Tepny gy oot )
b ald Pxecut lve agencies. It applios ot '
s oantsitiaons of property and Servicoes wi bt 1t

| EIPE T B

O S I T, "Drawing s, Enginee o oy ) AL R ' "
NS SR e et 1eat 1on presc ribes the pgener gy e e
LIS U bal INg enginesring G Aawing 5 1 '
i fenrlres the acaulrsttion ol ery ineet g b w
T ot mot e spectt red [t enites e PR
Fretared an one ot thpees bFoims., Hoth LR U

mast be specitied.

MIL-S-83490, "Speciaticataion, Tepes gt booom 7

This specirfication paoeo oot Prrtient ol
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