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Barstow. The first phase of the development consisted of a
extensive literature review regardlng the development and
1mp1ementatlon of MRP systems in the prlvate sector. The
differences between the MRP environment in:the civilian
manufacturing firm and the depot overhaul facility were then
analyzed. Next, an analysis of DMA Barstow's readiness to
begin preparing for implementation was conducted. Finally,
an implementation plan is proposed which incorporates both
DMA readiness and those unique aspects of a military repair

faclllty which distinguish it from a private sector manufact-
uring act1v1ty.
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ABSTRACT ,
The U.S. Marine Corps will soon begin the procuremert of
the ha-dvare and software raquir2l +o instz2ll +hke DMA
Integrated Management Systam (DIMS) in the Depot Main‘erancs

Activities (DMA's). This system will utilize material
requirements planning (MRP) as an aid in scheduling workload
~and determining material requirements. The objectiva of

this thesis was to dev2lop an implamen+tation strateqgy for
irstalling “he proposei DINS in DMA Bars+ow. The €firs*
phase of the development consisted of 2 extensive literaturs
reviev regarding <the dsvalopment ani implemern*ation of MRP
systeas in “he private saector. The differences be:tween the
MRP environment in the civilian manufacturing firm and <%hse
depot overhaul facility were than analyzed. Nsx*%, an
analysis of DMA Barstow's readiness to begin pre2paring for
implementation was conductad. Finally, an implem=2ntation
plan is proposed which iacorporatas both DMA r=2adiness and
those unique aspects of a military repair facili<y which
distinquish i+ f-om a private sector manufacturing ac=ivisy.
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I. [BIRODUCIIIR

PR AT

Material Requireaments Planning (MRP) is nor a new
concept in the inventory and production control environament,
it has been used gquits succassfully ip many large

Lalhlh!

- manufacturing corporations since <+he early 1360's. The
ﬁ populari+y that NMRP currently 2njoys <is a by-product of the
) recent explosive advances in computer tecknology. These

advances have resulted in greatly reduced hardware prices
and placed an affordable, compact and more pcwsrful machins
in *he hands of many smallar users. MRP success stories f£fill
tha pages o0f many professionral perioiicals. Vendor salesmen
expound on the virtues of MRP and make grand promises of how

Sy
L ARSI U Sy

”
:ﬁ their hardware and MRP packages can sclve all or many of a
2]

company's manufacturing probleas. Hidden among thes2

powerful storiss of stanning succasses are +the wvarning
3 voices of “hose failures which must be heeded and considered
&3 before plunging head-lony into implementation of an MRP
f% sys+ea. Reports are now appearing 4ir scme periodicals
conceraing the apparen* failure of installed MRP sys*ems ¢o
meet their potential, These raports poiat s5ut that <he
company may be realizing some benefits from MRP but tha* the

2
-

‘ﬁ potential of the sys+em is much greater *han what is being
;’ utilized. The 1literaturs suggests *“hat what sgparates a
Y successful MRP system £rom one that is " working " is <+he
Eg company's degree of though+ful prepara+isn for +he
"] implementation of the systaa.

¥hile #RP works gquite well 1in the nasanufacturing

N

. environmen<t, its performance in a rebuild/overhaul
, environment such as the “ype encountared ir a military depoz
g . level maintenance activity is largely untested. This thesis

~ - I AT YA Tl St T LI N R AL SN R I e LA T A S Y SN AP 4
2 n A 'h' " F:\..- PGPy ' ‘-.- ] -. A -~ » v '-_- S
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examines *he s*andarid manufacturing MRP sys=ten ani
highlights *he differencss between the pmanufacturing and “he

. rebuild environments 2anil i*s implications for sof+ware

E design. 1In 2ddition, an fmplementa:isn plan is proposed for

= the Depot Integrated Managament Systa2m (DIMS) *ha“ will soon

=z be procured for use in the U. S. Marine Corps Depot
Maintenance Activity in Barstow, California.

10
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IT. BACKGROUND

A. DEPOT MAINTENANCE ACTIVITY BARSTOW

1. Mission
The Repair Division is one of five opsrational divi-
sinons onboard <the Marine Corps Logistics Bass (MCLB) at
Barstow, California as jepicted in Pigure 2.1,

| OFFICE OF THE COMMANDING GENERAL |

Repair | --+--| Material |
Divison | Division |

l Personnel, apd l--#—-, Com +rollgr,agd
Admin Division Sy: sms DI ivision

Pacilities and
Servizes Division

P EREP D W W NS W =D W D WD D D = D o

FPigure 2.1 MCLB Barstow Jrganization Char*

When it was dssignated an Irdustrial Ac+ivi= ir
1968, *=he MCLB Bars+tow Rz2pair Division joined <+he Repair
Division at MNMCLB Albany, Georgia as the only irdus+rial
funded Depo: Maintenance Activitiss (DMA's) in <+he Marins
corps. Staffed by 720 civilian employees and 187 Marires,
“he DMA's are respcnsible for the ovarhaul, r=build, =cepair
and wmcdification of all gqground =3uipmen* in *+hs: Marins

n

.................
.........................................
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Corps'! inventory. In a typical fiscal yea- “he DMA will
process 8,000 *o 10,000 end items uniar mere +han 500 3iffe-
rent work reguests. Th2 diversity of _his szguipmernt is
quite impressive. Ordnarncs items range from +*h2 M19112A1 .45
caliber istol to the self-propelled gn howi“zer.
Blactronics items range from simple power cabls repair to 2
sophisticated overhaul of the improved HAWK aissile systenm
radars. A3dd *o these axamples numerous wheeled and tracked
vehicles and <*here is a staggering array of Marine Corps
equipment processed +hrough *he DMA.

PMA Barstow also has a mission to provide Jepot-
level calibration services thrcugh i+s Calibration Branch
which is a designated Calibration Laboratory (Cal Lab) in
th2 DoD calibration systea. The Cal Lab is *asked wi+h *%he
repair and calibration of elactronics, radio ard various
mechanical *est s=quipment. These services ac2 ro%t limited
to Marine Corps activitiss alone bu* include many In<erser-
vice commitments negotiated through sevaral in%tsrservice
SupoDOr*t agreements,

Irn addition *o0 its maintenance cesponsibili-iss, *hs
DMA is *asked to provide ta2chrical assistance and inspection
services for Pleet Marinz Porce and Marine Corps Reserve
Ori+s in “he wes*ern Uni%2d States. In this regard, =hz DMA
provides several inspectisn and assistance teams tha* visi=
each reserve uni+ arnually providiny whatever servic

P

s ars
rejuired.

The DMA in Barstow is currantly being considared fo-
establishment ¢cf a West Cdas< Tracked Vehicle Rapais Cser+*=r.
If this additional responsibility is placed on the DMA i«
will significantly incr=as2 *hs quaatity cf Zta3ms processed
while increasing slightly <the broad range of items already
processed by that facilisy,

12
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A wmajosity of <+he DMA workload is programmed by
elaments of Headquarters Marine Corps (HQMC) whose resspcnsi-
bility includes the projaction of Marine Corps overhaul
requirements. The assignaent of Secondary Depo+ Raparables
(SDR) i+ems for rebuild 2nd repair is made by “he Invantory
Control Point (ICP) located at the Marine Corps Logis+tics
Base, Albany, Georgia. While thes2 “wo sources account for
most of the work done by the DMA, workload also comes from
various interservice support agres2ments and compatitive
biddinang on DoD work.

2. Opgaaizatior 2nd Strugtyre

The DMA consists of seven branches, “wo of which ars
oparatioral vwhile the r2mainder provide supper:ting adminis-
trative and control services. Figure 2.2 depic*s +he DNMA
organiza+ion structure and Figure 2.3 reflec*s tka division
cf Shops Branch intc task oriented subunits c¢alled Con+<rol
Centers. These Control Canters are further organized into
27 Cost Work Cen*ers (CWC's) which actually contain <=he
personnel vho perform th2 maintenance functicns alluded 4o
in *he previous section. The CWC's are crganized on +he
shop floor in the usual job-shop configura+ion, Sagrega*ed
by activities, the personnel an3 plant ejuipment ars
stationary while ¢the item to be =£sbuil: is brought =0 *he
CWc. The vebuild operations are parformed in +he CWC 2and
*he 2quipment is then moved 45> the nex* CWC in “he r=2builAd
sejuence. The CWC 3is ths basic elament 3in DMA manageman:
and contzol of job performance, time and a**endarnce, £fiscal
responsibility, and proper execution of its par- in <th2
rebuild schedule.

Most of the DMA is housed ir building 573 which
encompasses almost *en acres under one roof. This erormous
building contaias all branches with =he excaption of =he

13
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| Shop

Radar |

| Vehicle ‘--0--

HAWK & | ==+4--| Support |
| “skSp

| Shops Branch |

“Heapons |
Shgp i

RN [ e
s a3t

l Communications --»-—: Prep PFor Ship
& Electrornics Care-In-Stors

Clszan, Paint, I
and Lube

Pigure 2.3 Shops Branch Organization Chart

duties comensurate with their tixles. These branches ar2
largely consolida+ed in a single worksite with the exception
of the Production Planning and Corntrol (PP5J) and +*he
guality Con“rol (QC) Branches. PPEC and QC personnel are
distributed taroughou* th2 physical workspaces (shop £1loor)
of *he Shops and Calibration Branches. PPEC is reprasented
on the shop floor by two Adifferent types ¢f cmployzes; Job
shop vplanners and ma+erial expeditars. Tha former ar=
generally cc-located with +he CWC focemen 2and have soa2
on which *he CWC is
vorking. Th2ir 9Job is o assis:t in the actual execu=ion of
the mas“er schedule orce the job is ia prcductior ard to
serve as a vital 1link between the CWC ard <he production

*echnical background with the comamcdis

controllers who scheduls <+he workload and mwmori*ar dob

..............

........
...........
...........
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pirogress. other duties, the shop planners reccri
production counts , identify and r2soslve alil manner of prob-
and play 2 vital dob
+tanjum with <+he CWC foremarn. The
the CWC area or the
*he daily

The expediter initiates <he

Among
leas relative +*o an activa job
managemert role in
paterial expediter iIs als> located in
shop flocr. This :irdividual is ressponsibls for
logistics suppor: of the CTWC,
issus of requirsd materials,

Ioutss cutgoing compornents/

parts, cecords inrcoming routad mazerial, processes raquisi-

tions for raceives and s-=ores all

ircoming material to

new parts/mat2arials and
ths CHWC,
various areas of the shop floor ¢5 inspect work proceducszs,

QC parsonnel are lccavted in

proper confijurasior of the end i+en

2nd Ztem fo:

tes*+ quality,
and <record the

ansure
nece ssary accep+tanc2 of the
final accep*ance.

3. Guzzep= Data $yst2as SuPpoL:

The DMA raeceives its
th2 Automatad Services Canter (ASC) located approxima+ely 12

DMA on ths mainsida portior o¢f MCLS Bas-stow

da*a processing support fronm

miles f£roa *he

in Nebo. The DMA's manaj2aent system consis+s of a singlz
Class 1 systea referrel +*o as the Depot Main%arnance

which
are updatzd or a

1960's. The
a1 baich
While cer*ain processinay changes

Subsystem (DNSS)
systea's files

process on an IBM 360/50.
have occurred since DMSS was

was developed in *he
daily basis using
introduced, <+hs managemen-
Taports -emain largely “hs sane.
Theza ara <+hras SCANDATA
(SDA) devices locatsd in the
replace the keypunch machines used %5 prepara das
tha DHSS £files,
significan* aeans used by tha DMA
to the small aumber of SDA

source Qda%a

DMA which wez:z planaed 4o
a

Aewavar, kevpunch caczds -=main h

t> update +hese fil2s du2

davices availables and +he “im2

16




saved with only a faw DMA personnel involved with the da=za

entry p-eparation.

In 2ddition to ksypunch and SCANDATA, +“he DMA has
racently installed an BESSEX +time and attendance systen.
This systaa records all =mployee time charges for payroll
and Jjob accoanting purposas. Thase <+«ime chargss ar2
recorded on floppy disk and =he DMSS and payroll sys+eams ars
updated Jaily by meanrs of a modem located with the ESSEX CPUJ
located in the DHMA.

Other than *he above devices, the DMA possesses nd
internal da*a processing squipmsn% and relies on outpu* f-om
the DHSS for all production and ma<~
Unforturately, *his output does 1n>% include many reports
that are required to prop2rly manage *he DMA's produc+ion

o

rial manag2ment.

and materials. These shortfalls have been recognizsd by DMA
personnel over the years and a complica+t2d labyrinth of
supplemertal Class IIY (lccally dssigred ard controllsd)
prograams and MARK IV inforaation retrievals have bsen added
tc the rormal DMSS process to provide the manag2asnt repcr-ts
rayuired 2o properly guile DMA managers in +heir decision
making. Suggestad changes to the DMSS have besn proposed %o
incorpcrate *hes2 reports as a part of the standard ouzpu*
yet DHSS remains largely the same, unchanged by *hes2 inno-
vative suggestions, The current DMSS does not adirsss +h2
followirg areas of concern *o DMA management.

a. Inventory Control

Widely usad 1ae+hods +5 nanage on-hand mazerial
such as ABC analysis or stagnant inven%tory =Cesports ars no-
included in DMSS. Inventory proacedures act: nc* Iacluded
making cyclic or physical inventories striztly a marnual
process and any adjustasnts wmust be made in a *24%ious
sequential process that is time-consuming and prone 4o

17
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error. The DMSS does not retain data for leadtime calcula-

tions nor does i+t collezct and wmaintain recorls of actual
material usage.

b. Bill of Material

The DMSS does not include a Bill of Material
{(BOM) file. Those itams managed by “he Marine Corps IC?
(4PB) can be reserved for use Lty th= DMA using a procedurs
rteferred to as "buildirg a BOM". This prccedure is used to
identify 1ICP ma*erial regjuired for 2 specific Job <o be
worked in the DMA and request tha+ a quantity "x" b2
reserved in anticipation 9f <hat rsquirement. The i%ams
loaded to +the BOM file 2a* *he ICP reomain or £ile in DHNSS
until +he job is complats. When ¢he Job is z1lcs=24d ou* in
the DMA, all material rszords are da2leted ard no history of

40D

parts used is retained on file.
C. Shop Floecr Control

All routing is accomplished ¢ca a manually
prepared routing tag. 9Onc3 an itam en+ers the repair cycle,
+ha only racord of that item <3 *ha“t maintained by th2
origina*cr and only consists of *hs star+t s4%ub and tha2
process stubs sent back to the origirnator when 3 repair
process is completed. There is n> central lata base *c
query for rouzing status 21o0r are *hsre any excapition zaports
generated to identify late or missing i+eamas in th: sys-=enm.
There is no adequate mzthod £or identifying iczmes <thas
zequire expediting once +th2y arz in “he sys“2m >ther tthan *>
physically “rack them down arnd so inform the CWC's hceldiag
+ham, This methcd can quickly drain manpower whan, cn any
giver day, there are usually over 13,300 routed items or <+hs

shop flccr.
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d. Producticn Managemen*t

A1l CWC workloading is 3ore by manual m=ars as
is all scheduling. Past performancz on a jeb is fil=sd4 in a
folder and not readily accessible to p-oduc+ion con<zollsrs
for current performance comparisons. The impact of proposeid
changes in workload or DMA =ssources cannot b2 anzicipated
other than by *he "best guess" ¢f expsrienced persorne<l.

4. DH¥3 Supply Suppai:

Table I was derived £from 2n analysis of a random
sanple of requisgitions 0 determine tha primarzy DMA sources

TABLE I

DMA Supply Source Analysis

Sourc2 of Supply *percentage
Deferse Logqistics Sugpl{ Agenc 55%
(Dzsé,ncsc,oz_;s-, DIsC, etc
Army Material Readinass Command 15%
(TARCO4,MICOM,ARNMCOM, e*C)
Ma-ine Corps LCE (MPB) 14%
Cther (GSA,Navy, Ai: Porce) 6%
*Percan»aqe based on an analysis g jocuments
exclusive of Local Procuremen+ or Mi ol i+=2ms.

cf supply. This aralysis included only +hkcse items which
were requisitionsd by +he DMA ard was based or the numbar o
requisi+icns submitted and nct their dollar value.

The source of supcly is of course dependent upcn *he
product being processed in the DHMA. Many of the elec+renic
parts are managed by DESC, which is a ccmponent of DLA,
while tracked and motor vehicles £all under <+the managemen=
rasponsibility of the Aray. The recent <+=rend is fo<
management of consumabl2 parts nowWw aanaged by the services

19
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to be transferzed +o DLA. This will mean an even greater
role for DLA in the supply support >f Marine Corps DMA's in
the future.

Perhaps the mos* significan information con+ained
in table I is that the DMA receives such a small portion of
its supply support from the internal 1logis<ics suppor=
systen. The DMA is, for all practical purposes, totally
dependent upon sources 2xternal to the Marine Corps for its

supplies. 1
The DMA rec=ives i*s materials . through the use of
funded requisitions <+o the source >f supply. Figure 2.4

depicts the DMA's reguisition and material flow to <he thre=
souzces of supply suppoct; local prosuremen%, Direc Suppor*
Stock Control (DSSC) Mini-BOM, and *he Integrated Material
Manager (IMM). Local procurement is primarily 1limited +o
chemicals used in *he stripping and degreasing process, sand
blast materials, bulk quantities of steel, 2ani other items
as neaded to support DMA operatisns. Th= DMA obtains
approximately 90% cf its material suppcrt using £furded
requisi+ions to the sourca2 of supply.

13

These requisi+ions are g2nzsrally submitted a4 +h2
+ime +he job is induct2d for rebuild be2cause funds for zhe
job are not receivad untzil then. #hile mos* lead“imes for
the DMA ar2 no* excessiva as evidenc2d4 by *ables II, <+his
mathod of ordering leavas <+<he DMA 2x+<remely sensi*ive <o
lzadtime variabili<y.

In order +o relisave this situatiorn, a methcd of
cbtairirg some matsrials well in 24vance of “ha2 »planaad
induction date has been 2s+tablished. The DMA's corpus of
$2.5 million will no*t permit <he DMA “o submiz fund24 requi-
eitions for many parts in aaticipaticen 2f worklcad.
Therefore, <+he Diract Support Stock Control Activity (DSSC)
is utilized o obtain som®2 materialis identifizd for =<he DMA
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TABLE II

DMA leadtime Distribution

Leadtime DHA # of raceiﬁts
(Days) Overall MPB DLA ARMY OTHER
-1 by 111 163 18
18-3 33§ 91 ?33 88 63
31-45 7§ 47 57 49 18
46-60 3 19 35 10 11
61-90 62 42 74 23 10
90-120 3% 12 34 15 6
121-180 3§ 21 24 23 2
180 + 1 14 4 13 4
21
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using the s*ock fund instead of the DMA's industrial funds
via a "Mini-BOM" procedure recently es-ablished. These

.o X KRLN
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) materials must be parts that have a high dollar value, loag
vt leadtime or are high usage iteas for which the DMA can guar-
XN antee a sale to <the DSSC stock furd. This matsrial is
o, identified by the DMA prior to <+the start of ths fiscal year
ard DSSC obtains it to meet the quarterly requirements
N established by the DMA.

X Not all parts for use by *he DMA can be obtained
using the DSSC Mini-BOM systenm. DSSC is restrict=2d 4o
orlering only <hose iteas not managed by the Marinz Corps
ol since *“he DMA car readily reservz Marine Corps maraged
stocks using existing prccedures with the Marins Corps ICP.
A funding ceiling preven*s DSSC from stocking all DMA parts
and is currently authoriz2d +o expend only 3$3.1 millior for
this purpose. DSSC 1is seeking to> increase i+s furding
ceiling 4in order <o carry a broadar range and dsptk of
materials for the DMA. Whaz cannst be procur=d using the
' Mini-BOM process must be requisitioredp by the DMA and
'; funded using its industrial funds.

ﬁi The MILSTRAP systam, used by all IMM's ir <he DoD
2 supply system, provides another method for the DMA ¢o
¥ reserve ma“erial based on foracasts2d need. The Special
ﬁ Program Requireament (SPR) raquest Is used =5 infora <*h2
% responsible IMM of futur2 requiremen:s. Af<er recelip* of
» the SPR, *he IMM examines *he sizz of the raquiremert %o
f: determine its acceptabilicy in <+eras of <the risk =€ long
JE supply beirng generated in the event of <canca2llation beforas
:: i+s support date by +he requester. In accoaplishing *“his
e aeasurement, consideration involves “he size of <the fcre-
s casted guan<tity in relation “c “he itams normal demand esti-

ma-ion, *+he cos:t of thsa juantity, <*he i+ems currert supply
status, funding capability of <+he INYN, accuracy of <+he

22
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. subaitter's past forecasts, and the iegree of assurance *ha+*

b requisitions will follow. The IMM will determine the ac*ion

to be +aken on SPR requests and inform the subait<er of

: accep*ance or rejection within 15 calander days [Ref. 1].

j Recantly, represertatives from the military services

I and DLA met to review the SPR program [Ref. 2]. One of the

F o areas discussed was th2 parameters ussd by DLA for accep-

tance of SPR's from *the military services. DLA announced

the following policy improveaments +hat should resul:s in

& increased SPR acceptance:

a. The maximum acceptance quan+ti=y (MAQ) vas

o increased from one month *o two months of DLA

demand.

’ b. The rumber of project c2id2as <+ha* allow SPR's to
be automatically acceptei are being expanded.

C. A separate MA) factor is being programmed ¢to

W3
.

E I i B S K N

allov separatas factors for high, m=dium and low
value itemas by service, Dafense Supply Center or
N Pederal Supply Class.

. Table ITI is an analysis of SPR's subaitted “o DLA
during FY 81 [Ref. 2]. As can be sea2n, thz N¥arine Corps has
made li-tle use of the SPR program in relation to th=2 other
military services. The Army and the Navy's us2 is primarily
in “he suppecrt of their 3depot level maintepance pregraas.
The DMA's 1limited use of the SPR prograe 3in the pas- i
believed “o have been caused by an inability +to fcrecas*

TR AN,
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;. material requirements over the ons procureaant 12adtime
horizon zequired in the SPR process.

> S. Planned Procurement of a N4ini-Compyier Systen

Recognizing that the above deficiencias exist and
hearing of the publicizad successes of private conmpanias
. using MRP, the DMA began to investigate *he usz of MRP in

o
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3 TABLE III
i

™ SPR FY 81 Sta=istic

o

5§ SPR's Recaived SPR's Supported

2 Service Number Value* Nuaber (%) Values (%)

i it Mree 8040 73,338 231,992 ;322 312352 g%é*
o Navy 158,209 37, 815 154,879 ({98 27,012 71
gf Marine Corps 51 175 30 (59 50 29

& Total 411,463 $78,053 394,487 (96) $44,271 (57)
o * in thousands

-; late 1979, This prompted a re-examination of existing data
ﬂr processing support and the survey of more modern apprcaches
% to production and invertory control made possible by HMRP and
-% the technological state-of-the-art of the computer indus*ry.
S This study resulted 4in a proposal to> the Commandant c¢f the
~ Marine Corps (CNC) to utilize this technology in +he DMA.
3; ’ The Marine Corps' mid-rang2 ADP plan calls for the evantual
B removal of the IBM 360 system at MNCLB Barstow and the
# processing of existing systems via t2leprocessing and remote
- job en<try. This decision promptel <he DMA to consider
ﬁ running the MRP system on a mini-computar system procured
jﬁ for +hat purpose. This concept was approved by CMC in
w January 1981 and the DMA was taska2d vi<h submitting a func-
f‘ tional description of th2 proposed systenm. Tha+ docum=n*
g vas completed Ia May 1981 and provided for an MPP systenm
:E using a number of interactive terminals and bar code ccaders
zf to inpu: data into the systsm. Th2 functiornal descrip+ion
' vas approved by CMC in Szp+tember 1981 and the DMA was <hen
% tasked <+o prepare detailed system specificazions for <he
3 proposed system. This task has rec2nzly been comple+-ed 2nd
;

'~

24

&

.

;

e piln i AL AL R T g AT TR R Tl JRETTEY TPy «" x e e+ . e e = + . , a > e = e - P R .
_Y \‘\l ) \‘Q, 20 c.'\":.- et vty S S PN o ST el Lt T, --...-. WL e, N L AR ESERE

- et
e e L L DR S |




A

, Yo 'v*_'f
1

ity e il
. Ay 8,

(TR

CMC is abou* to =zater ths procuremsnt phase of th2 projzet
to obtain the necessary computer hardware 2and softwacze
required *o begin implementation of “he proposed systzm.

The system is planned *o0 consist of fcur subsystams;
inventory control, shop floor contrcl, material requirzments
planning, and production control. The la+t+er will ianclude
capacity planning and routing conirol. Future expansion of
the sysz2m is planred to include addi+ion of the fcllowirng;
Quality Control, Indus<+rial Engineering, Finarcial
Managem=r* and <*“he automation of sevaral local administra-
tive functions such as hzalth moritoring ard *he benefical
suggestion progranm.

B MATERIAL REQUIREMENTS PLANNING

The purpose of this thesis is not to describe <+he MRP
process in detail. Howevar, <the r=zader mus:t have a basic
understanding of how MRP works In order *o understand i*s
impact or an organiza<+ion. What follows in this section is
an overview of the fundamentals of MRP. The reader will
find a number of sources in +the list of refersznces a* the
end of the thesis which explore MRP in grea*er iepth.

1. obiectives of MRE

The basic objectiv2 of MRP is to accurately forecast
matsrial regquiremen+s over a certain demand pesriod. Oncs
accomplisted, <*imely purchasing actiosn can *hen be *aken to
ensure *hat material is on hand whan raquired. Whiis +his
concep*t is simple 40 undars=ard, when a large rnumber of
items ace involved tha2 task becomes significantly mors
ccaplex and difficul+*. Sincs *he mini-compu*er 2xplosion of
+he 1970's, the mechaniza*ion of +his prccess has brough+
MRP within the grasp of avan the smallest firm. MRP cffers
benefi<s not possible with a manually rur system. The
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promises of lower inventory 1levels, reduced material shor-
tages, 1less time spent expediting, increased produc+ivity
ard product quality have bacome MRP's rallying cry. Thase
benefits are made possibl2 because a production activity can
now use the power of computers to effec*ively plan ah=ad
usirg MRP. Many attractive modules are also available and
make use of the MRP database to aczomplish other impor+an+
tasks such as <shop floor control, capacity requicements
plarning, produc* accountiang and 2nginsering control.

2. (2rezeguisites and Assugptions of MRP

In his book on MRP, Jos2ph Orlicky sets forth
several prerequisites and assumptions upon which MR? systeas
are baseda [Ref. 3: pp. 38-41].

a. Existence of a mas*er producticn schedule tha*
can be stated in “+erms of a bill of material. The master
schedule is the basis for all planning in +ha2 manufacturing
organiza+ion. It must be an accurate plan of production
requirements as it is used to plan £or all Tesources needed.
MR? uses the master schedule to ilentify what products are
required and when <they must be completed. These product*s
must be identified in an unambiguous manner in order for <he
correct bill of material t> be accaessed for +*he parts 2xplo-
sion. This requires +hat the produc* configuration b2 known
and identifisd with i+s own unique number.

b. Existence of a bill of material for each
uniquely idertified product is rzjuired before ma%zc-ia
planning can take place. The BOM is a list 92f the compo-
nents, subassemblies and pisca varts +hat make up +he
product and a description of the way they are ass=mtled,
The BOM amust represent the way a product is marufac+urs
rather =han its design so MRP can explode the product 2n *he
master schedule into its gross raquirements, Each cf these

[
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comporents, subassemblies and piece parts must be identified
with its own unique part number as wz2ll. Thesz will be ths
numbers used by MRP when the material requirements ars being
computed.

C. There must b2 inventory records available for
the MRP <system to access during +he determina+ticn of the
parts requizzd to meet the schedulaz. Thase racoris amust
con“ain not ecnly inventory position data but the invern=ory
control data as well., In addition, MRP presupposes +tha+ all
materials used in the production process physically flow
through the crganiza+tion's inventory system records.

d. MRP must be operated in an ernvironmen+t of £il=
data accuracy that is strictly adhsr=24 +to by all members of
th2 organization. Of course, MRP could be operatad with
erroneons da*a but the resulting output would no* be of much
value and the system woull not be successful.

€. MRP assumes that thera2 is discrete disbursem2ant
and usage of materials. Iteas <+that are used in con<tinuous
form (rolls of sheet metal or coils 5f wire) reguire2 modifi-
cation of the standard MRP systen.

£. All coumponents of an ass2ably must be availabls
at *the +*ime an order for <+that asseably is rc2leased. The
basic assumptions are tha: the assembly proccess is shor+ and
the components are coasum2d simul*tan20usly.

g. Process indspendence ¢f marufactured i-ems is
assumed. This means that a nanufac-uring orde: for any item
can be star+ed ard coamapleted on its owrn and nct be depsz
or. anc*her order in the process.

3. Ioputs o HRBP

MRP regquires the axistence and main*enance of *hres
files to provide the preraquisites as discussed above 2and
explained in the £foliowing pa-agraphs.

27

..................................




PP

-

............

a. Master Scheduls File

This file contains the scheduled output of the
organization that is essen+tial to the process of <time-
phasing the material ordering and issus to *the shop floor.

b. Bill of Matarial File

This €ile contains the level-by-level br=akdowr
of the products included in the master schedule file, I=
idsntifies the various coaponents, subassemblias 2214 pieca
parts used in <the product'! s construction, the sequsnc2 in
vhich they are assembled <+o make <the firal procuc+, and
identifies the quantity used in =2ach application. I« is
this file that provides th2 information necessary o crea+s
a "parts explosion™ of ths end item in the mastar schedule,

¢c. Inventory Record File

This file wmaintains the iaven%ory pcsi+tion of
each par* used by the organization. A record of the on kand
balance, allocations to> 21 specific job, and quanti+y and
status of all parts due ir are included in this €£file.
Inventory control da*a is also resident and includss such
+things as; location of on harnd stock, order policy, inven-
tory frequency, shelf lif2, special handling ins*ruc=ziosns,
leadtime, source of supply, unit of issue, unit price and
part descrip+ioa.

4. HUBP System Processing

=

The master scheduls is the basis for MRP, i+ is from
this plarn of production that the material rsquiremen<ts are
i using *he BOM £ils +o

compute *he gross material requiremsnts for each job. Tha

compu4ad. Tha system does this by

net material rsquirements are then computed by subtr-acting
those asse*s which are on hand or on c¢rder aad o=

28

.. P TP T I e e T e e . RIS
PRI B Wi S TP PVIRE YL NPT Wl W TP




"y

B A OO

idsrtified to a specific job. Theses assets are allocated +o
the job a* this time, Tha2 requirements are then time phased
to meet +*he completion datas con*ained in the master sche-
dul e, ordering of the net requiremen*ts comes nex* arnd
depends on the item leadtime and its order policy. This
process 1is actually no more than a mechaniz=2d method of
ansverirg four questionms. What are we gcing tc do? What
will we need 40 do i*? What do we already have? What do we
nesd to obtain? MRP is a2 method of achieving the age-old
goal of all 1logisticians; *h2 right material %o <hz2 righ+
customer in the -ight quaatity a*+ the right <time imn +*h=2
right ccndition.

5. Qutput of MRP

Output from the MRP system is more a matter of huma:n
creativi+y than of system limitation. A multi<ude of user
defined reports can ba generatad using *+he considerable
information contained in the <files that comprise the MRP
systenm. Exception reports, performance reports, invantory
level projections, purchise level projections, where usad
reports and product structure are just a sampl2 of the “ype
of reporting possible in the MRP snvironmen<«, Because *he
possibilities are enormous, the user/manager could find
himself swamped with cutpu*. The <challange is ‘o make +h2
Teports concise and comprzhensible =5 the racaiver. One of
the frequent coiticisms of MRP is that i* really mears "Hors
Reams of Paper®. Bu+t this is a controllable factor and +ha
repor*s genera*ed by <+the systeam should be given <though=Zul
consideration o0 facilitatz *heir us2fulness “hroughecut *he
crganization.
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6. gClosigg the Loop with #RP II

MRP IXI is a newly coined term that is an extension
of the basic principles of the standard NRP sys:enm. Alsc
referred to as "Manufacturing Resource Planning®, MRP II is
not just concerned with <the material requiceamants in +he
production process but with all rssources consumed in the
manufacture of a product. The following capabilities, when
adiled to the MRP sys*em already discussed, provide for a
concep*t of *otal resocurce plaraing.

a. Capacity Planaing

The master schedule must be a realistic plarn of
production for MRP to be successful. It canrot be what the
organization would like to make, it aust be what *“he organi-
zation is capable of makirg. MRP would be cf little value
if *he wmaster schadule were an uanr=asonablie plan which is
not support=d by plant capacity. Consequently, it is neces-
sary to mold <the pricritized list of desired production ¢n
plant capacity.

When developing the BOM it i35 necsssary to
determine the work requir2d in order to de*ermine the mater-
ials needed to accomplish tha+t work, This process caa +hen
lead to the development of an established sequence in which
the product is processed through th2 plant. This s=2quence
can be matched with the work center that performs +hs *-ask
and the resnul* is a routing plan £or each item +hat car be
loaded *o a crouting file, By matching +*he standari hours
alloved with each task, 2 workload for each work center can
be compu+=ed.

Capacity planning accumula+es the standard hours
assigned the work cent2r based on the master schedule and
the product routing and compares *his <o “he hours available
in each work center. The raesulting sverloads and undz:rlcads
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can then be identified and the schedule adjusted or addi-

tional resources obtained +¢o make <the schedule €i< <+he
organization's abilities *5 produce. I+ 4is in +*his manner
that work center workload can be balanced and <+he mas:er
schedule be giver validity.

Many softwar2 modules ar:z availalble that accom-
plish the above and provide <+th2 capabili*y of simulation in
addition. This "what if" simula*ion allcws the production
controller to observe +tha effects of schedule changes on “he
organiza+*icn., Informed d2cisions can then be made regarding
the change and its impact on the organiza*ior. This <=ype of
planning helps to stabilize *he environment in which MRP and
the organization are opsrating.

b. Shop Floor Control

Monitoring th2 execution of the production plan

a "closed

loop" sys*ea. Sometimes referrel to as inpu+/outpu*
control, +this addition provides ths ability to <*rack the
product throughout the produc%icn precess. This module is
usually *ied in with the organization's time and a+*cendance
systenm to collect the hours worked on specific jobs and the
produc*ticn operations parformed on a particular Jjob.

is the beginning of the £f2edback that crea%es

Utilizing this information and +h2 routing 4data develoved
above produces a wealth of reports that assist users a+t all
levels *to monitor job progress. Jsb <«racking, au+tomatic
rou+ing, irect hour performance, daily priori<izsd wvork
lists f£or work center forsmen, expediting and, perhaps mores
impor+antly, unexpediting ares all possibla.

c. Inventory Control

Integral to th2 MRP syst=2m is a od of con-

ms<h
trolling an organiza*ions inven=ory. @hen inventory con<rol
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is interfaced with “he shop floor control module, i+ is
possible to have materials on hand 2and allocatzd %o +he job
automatically resleased t> +the appropriate work center at
predetermined times in the production schedule. Peedback in
the form of shortage reports provide management with advance
informa“ion of likely future material shor+ages threatening
the schedule. Issues, r2ceipts 2and inventory adjustments
ar? recorded as they occur and th2 inventory database is
upiated accordingly.

d. Pinancial Management

With the additiocn of the previous modules it is
possible to automate the product costing function of <he

organization. Pirancial planning no longer needs %o be
performed using historical data as *he |Dbasis. Labor
requiremen+s, inventory 1levels, material consumption,

procurement axpenditures and other ra2levant data can now be
budgeted for in light of what is planned and expected *o
occur. Under MRP II the ma*erial co>sts and the labor costs
of execu+ing the productiosn plan car be forecast in a much
@Or 2 accurate manner. The figures in the financial sys*em
under MRP accurately reflact what it cos*s *o produce wha+
is called for in the mas*2r schedula.

This accumulation of data under MRP II provides
a wealth of information that can be used to make managemen*
more efficient and effactive becaus2 it is ac%ion orisn+ed
rather than reac*ive,
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(T III. SOFIWARE DESIGN CONSIDERAIIONS

The degree of success MRP enjoys is a function of th=

PRENUACAIA

organization's comsmitment +to make i+t work. While NRP is
installed :in thousands >f manufacturing firms across +he
nation, faw are reapiny <*he full rewards of their MRP
system's potential, One study revsaled *ha* Ref. 4: pp.
19-201,
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Among *hcse trai<s <that these "winnars" exhibited was tha*
proper softwara Jdesign played a major role in the MRP
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P

P

development,

The major effort thus far at DMA Bars%ow has been *o
plan the MRP systeam by describiny the data and files
required, a rough =sketch of how this data will be manipu-

»
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L R )

lated, and the *ype of reports or informatiorn output
desired. The software with which t> execute the sys“em has
no* been written or purchased as of the date of this thesis.
Ir order to evaluate s>ftware packages or to writa2 +he
programs +o accomplish what the DMA wants the system “o do

Ty
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will require an understarding of “he mecharnics of how i+ is
to be done by the systen.
It is one thing to require ths system <to compu+e lzad-

LN ' ‘J'_‘-

times for requisitions, it is quite another prcblsm 4o
determine which method of calcula*ior will be used. Thers
are a myriad of algorithms and models *o choose from; expo-
nential smoothing, moving averages, simple averages, statis-
tical prciections and the use of filtering in each case.
The probliem is +to determine which ma2thod will be used. A
similar problem exists in de*ermining order policies. Once
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again, many methods exist for lot sizing but what model or
combination of models should be employad at the DMA?

These specific questions must be considered befora soft-
vare selecticn is made ¢ the programaing begun. Almos*
cer+ainly the softwvare that is proviided to the DMA's will b2
a standard software package that will require modification
prior to installation. This package will contair desirable
as well as some undesirable design aspacts of which “he DMA
mus+t be aware. If +he package is *0o be modified success-
fully, the desired changes mnust b2 well thougkt out ani
docunmented *o facilitate the raprogramaming effor:.

As a consequaence of thase consideraticns, a first step
tovard the DMA decision makers beiny infcrmed customers is
+hat they must understand the differances betwe2n a civilian
manufacturing environment, for which most software packages
are written, and the military depot level overhaul environ-
ment as it exists at DNMA Barstow.

A. THE MASTER SCHEDULE

The master schedul: environment in bcth areas under
discussion is quite similar., The master schedule in “he DMA
is made up of forecasts of requirements which ace subject ¢
frequent changes and revisions. Priorities, due dates arnd
gquantities are changed frequently as the need arises, Both
environments are characterized by mid-plan changes ia order
“0 meet changing demands as original forecas*s wr-e ovarcome
by unexpected occurrences. The DNMA workload is affec+<ed by
nav priorities %o support fiald unit requireman<s Just as
“he civilian mapufacturer must respond tc chanjying consumer
demands. The depot overhaul prograa is less affected by
~“hese type of changes due its captive and limited set of
customers and <*he budget c=ycle. Howaver, when some-hing
najor doas occur, the flaexibilicy amust exist to adjus=z
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rapidly and accomamodate these new prioriti

requirements.
A Tecen* example wvwas the massiva effort
for the Near Term Prepositioned Ships

(NTPS)

es and prcduc*t

in prepara%ion
program in

1980. A high volume of end items wers processei through the
DMA*s on short notice ¢o5 meet a new requiremen+* of na+ioral

concern. Ano-her example would be the sudden surge in oper-
ations that would have t5 be accommodated in the evernt of

wvar.

The major dissimilarity that exists in the master sche-
dules is that the DMA has much more product diversifica*ion

than is usual for a private sector company.

An analysis of

the DMA principal end item (PEI) workload in PY 83 znd 84 is

prasented in table IV,

As reflect2d in this *able, the DMA

services many different products. The quantities on =2ach of

TABLE IV
Depot Level Maintanence Requirzments (PEI's)
Product No. of Jobs/No. of Items
Group FY 83 FY 8
Compunications/Blectronics 13/5666 30/423
T REMENL W A
otor Vehicle uipmen
Weapons e 3772, 284 39/2:7
PY To*al 78 /4,382 115/4,435

the jobs worked, however,
In addition “o <*he small guantity worked on

DMA PEI workload changes 3Iras<ically from cne
‘he nex-. orly 47 dJobs that will be worked
also be wvorked in PY 84,

haaled in PY 84 are new starts.

is small as is shown in %able V.
each job, The
fiscal year %o
in FY 93 will
The remaianaing 68 jobs <0 be over-
An analysis

0f +the other




TABLE V

DMA PEI Job Quarntity Analysis

Quantity Number of Jobs ( Cummulztive % )
Range FY 83 PY 84
1 1 1 11 10
2-4 22 ugé 37 u2§
5=-10 9 56% 26 64%
11-20 11 71% 15 717%
§1-50 11 83% 16 91%
1 + 12 100%) 10 100%)
To*tal 78 115

major input tc the DMA workload, secondary depc% reparables
{SDR's), 4is shown in table VI. This table shows the 4,386
SDR's that will be worked on 237 jobs in FPY 83.

TABLE VI

FY 83 secondary Depot Reparables Master Work Progranm

Quantity Number Cummulative
Range of Jobs Percen*age
1 26 11%

2-4 83 467,
5-10 55 69%
11-20 28 81%
21-50 26 92%
51 + 19 100%

B. THE BILL OF MATERIAL

Bnd item configuration is *ypically contzclled s0 *ha*
on2 M151A2C jeep looks much same as the nex*, only =he paint
may be different. Each =2nd item 1is identified by a unique
numper called a National tock Number (NSN), a <hir*ee:xn
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digit number used *o0 catalog every item carried 3in +he DoD
supply systea. This ident ification system provides one of
the prerequisities discussed in Chipter II concerning *he
MRP systenm. An overhaul operation is inherently differsent
from the standard manufacturing opsration, overkaul coulAd
be referred ¢to as a partial "re-manufacturing". Wher an
item i= overhauled, most of <ths component parts are
processed as illustrated in Pigure 3.1.

End Item (~-D>+ Pass | .1 Cosmetic
Disassembly visual ==+ Process
————— - - Inspection? | | (sandb}ast,pa:nt)

A X
....... fovona =

a
{ SALVAGE *6----1 test{spec? l

JU: T A S

L X L T 2 T X X T N L X J ! - by wh b AP dbah ab e b
End Item +€~~---¢+ Pags +€-~----+ Repair
Asseably | jTest /Spac?| { Process

Pigure 3.1 General Routing of a Part in Overhanl

At any one of the decision points in Pigure 3.1 the item
may be scrapped and a new part usel to replaca i:. This
requires that +he BOM b2 modified %o include an overkaul
replacement factor which >an be appliad to adjust the gross
parts requireaents for the erd itenm. Pundamentally, ovsr-
haul operations requir2 <*wc types of ma+erial, new and
refurbished. Many of the refucbished materials ar2 high
dcllar valus coaponents such as engines or hulls which are
themselves nade of new and refurbished par<s. New par“
requirements are generated due to sevaral factors;
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1. Overhaul policy - the part is designated as manda-
tory replacement material.

2. Modification - current equipmen+ replacemen*
impelled by an engineering change.

3. Carcass absence - an otherwise refurbishabls part is
noet returned with the end iz=m for overhaul.

4. Irspection failurs - either the item was not able *o
be refurbished or it failed to meet minimum specifi-
cations during +h2 refurbishment process.

The first two factors are relatively easy <to¢ forecast
and program into the BOM with an overhaul €fac+or. Th: las*
tvo factors are more Jdifficult “o estimate yet cannot be
overlooked without disasterous resul*s. ®nd items ars
received in various states of disrapalir yet all these items
are in condition code "P", Among <*hese assets some are in
better condition than are o*hers. These are +typically
referred to as the "cherrias® and th2ir replaczment demands
for various parts may not be as high as *hcse items in
poorer condition. A program to maintain this factor would
of course be required and should include the resul+s of <he
pre-induct ion inspection.

The aspec*t of adding 13 replacemen+ fac*tor is a signifi-
cant modification of the standard MR? logic (which assumes
that every part on the BOM will be ns2ded for sure).

C. SUPPLY SUPPORT

Because “he DMA receives its supply support fzom +hree
dif ferent pipelines (se2 Figure 2.1), <=hz programmiang lcagic
for “he requisitioning process must be carefully planned.
The first difference in *his area is the different formats
+he requisi“ions must <take in order to bpe processed. The
Mini-BOM items, DoD syst2m itams, 1local procurzment items,
and Marine Corps BOM i+te2ms are all requisitiored usirng
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dif ferent forms, information, and communication media.
Another difference is <hat privatz ZIndustry is able to
establish long term con<racts with suppliers who are paid
according to a delivery schedule in sr-der +o ensure a conti-
nuous flow of materials rajuired 4in the production process.
The DMA relies on funded requisitions to ex*arnal sources
over whom little control can be exercised.

The Special Programr Requirement (SPR) 2xplained in
Chapter II c¢ould be a very useful tocl “o ensuce material
availability at the 1IMM when ne=dzd by +he DMA =<ebuild
process. The MRP syst=2m will be able +c forecast DMA
mat erial requirements over the planning horizon. There are
limitaticns in the SPR program that must be rscognized and
addressed in order tc ensure successful use cf the systenm.

1. The SPR support date should not be less <han 90
calander days nor more than 6 years frcm “he dacte the SPR is
received at the INM.

2. Th2 SPR support 1at2 must be at least one procure-
ment leadtime away in ordsr to insure acceptance at +he IMM.
If submitted within the procursment lead“ime tha IMM may be
able to accept the SPR depending on the iiem's stock at %he
time the SPR is received.

3. The IMM uses ca2rtain acceptance criteria which must
be known and used “0 3Js2+ermins which <=c-=2quiremen<s are
eligible for support under the SPR program.

I+t may be difficult for the DMA :95 forecast requizements

iven i-ems with long lad*imes, the MRP planning horizor may
not ex«end £ar enough 3in +*the fu*urs %c id2n*ify <hsese
requirements. Therefore, items with lead*imes beyond *h2
MRP plannning horizor will have to bs Zden*ified using c*her
means. Establishment of an MRP system “hat includes “he use
of SPR's would require further modification but <he pc%a2n-
+ial benefits to be gained are great. SPR's razjected by *hs2
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IMM would then become prime candidatas for “*he DSSC Mini-BOM
system and DMA requirema2nts met by DSSC submitting requisi-
tions fcr those materials instead of the DMA.

D. SAFETY LEVELS

Within the DMA there are *wo *-ypes of urncertain%y in
regards to material, demand guantity and supply *iming. The
former type was discussed ir the presvious section. Rslative
to supply timing, the DMA environamen* is punctuata2d by the
seemingly unestimable availability of par*s from the source
of supply. A short lead*ime for an i<em is frequently
followed by an extended lead+time because “he socurce subse-
quently runs out of stock while awaiting a repleriskment
procurement action.

A method for computing appropriate safasty lzvels is
required to ensure material availability during variable
leadtime and uncertain 3Jesmand quantities. These safaty
levels will vary deperdirng on the characteris+ics cf “he job
being worked. A relativ21ly ceontiauous rebuild 1lin2 could
afford to have <cafety levels established for it whersas i+
may not be econcmial to main+tain safe*y s*ock +o0 supvort a
rebuild quantity of one which will not be repea+ed in
following years. The MRP sys+em should provide for these
peculiarities in safety level computation and 1l2ad+ime
forecasting.

E. ORDERING POLICY

Lot-sizing +echniquas are plen*iful Iip +hs iaven+tory
con“rol cormunity. Thar2 are a variz«y of con“inucus and
periodic mcdels from which *o choosa. The MRP =nvircorment*
is one of céiscreta period lemands, “herefore “h2 popular EOQ
model is no* applicable. Joseph Orlicky writes [(Ref. 3: pp.
1371,
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There does not appear to be orge "best" lot-sizirn

aEgorlﬁhm that cggld be selected for a given manug
facturing environment for a ,class of i*ems, and
in most “cases even or a sinpgle specific item,
Por the purposes of MRP, the l1l3t-for-lot approach
should be used wheraver possible and in cases of
s1gn1f1cant se*u cost least unit cost, 1least
total ccst, ga: -pe:io& balancing or even period
order quantity should provids satisfactory
results. When it comes to sglectlng a lot-sizing
tgchnlgue to bi ncorporated in an MRP system, oné
discrefe lot-sizing algorithm is about as good as
another.

The software proposed must be =xamined for +he parti-
cular <*echnique utilized in ordsr to understard its
processing logic., Lot-for-lot ordering minimizes the cos:
of holding dinventory by only ordering a quantity equal to
the net requirements for the period. Th2 use of this *ech-
nique would result in a high number of requisitions being
subnitted for high wusage itenms. The ordering policy mus*
also consider unit cost and if it ware low *hen lot-%or-lot
may be overridden and another algorithm used such as fixed
period.

Management at the DMA must decide wha*t ordering policy
is consistent with their invantory 3Joals and objectives and
incorporate them into th2 MRP systam <0 be us=2d. Manual
reviews in “he form of "firm planned orders" can be used to
provide user controls over the syst2m and should be consii-
arad. Another feature helpful in “*hs rebuild envirornmen+* is
"raquiremen* pegging". This allows the user “o £ind where
each part is us2d in +he DMA. This is impor=ant duriag <he
screening of computer gansrat2d buys and =his featur2 makas
it easier to make engineering changes or par+ number changes

*0 all BOM's concerned.

F. INTERPACES

The MRP system must interface with =he DMSS as i+ is the
accounting cecorl from which all supply 4da+a is =aken for
job cost accounting and higher level respor“+ing. Keeping =he

........
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tabase updatzd and in equilibrium with «ha* in *he
MRP system will bz an area of major concern *“o DNA
management, This task will be a 3ifficult one under the

circumstances. M2thods for maintaining both da2ta-

nust be consider=ad and 3included in the software

modification in tandum with the interface programs.
MRP system will also havs +to interface with 12
of systems ext2rnal to MRP; DMSS, the material
program (the return of excess material for credit),
EX time and attendance systsa, and ths DoD supply
(requisition status, SPR's, etc). The mesthod the MRP
uses to interfacs, whether manual or au*tomatic,
or <*“hrough DMSS, will need +o be deciled prior to
selection t0 ensura the software product can be usad.
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Iv. INPLEMENTATION RLANNING

The implementation of computer based systems is a
subject that appears in many professional periodicals with
great frequency. Various authors report on their keys to
successful implementaion or stress one particular aspect of
impiementaion stirategy. The literature is filled with
s+eps, phases, +asts and stages that have been used to
evaluate and prepare organizaticans for implementation of
MRP. Consistent +*hemes 40 emerge from all rthese various
implementation strategies. The most agreed upon include:

1. Top level manag2ment support and committment is
indispensible to MRP implsmentation.

2. User involvement throughout +he system developmsn+s
and implementation phases are a prerequisi+e ¢to overcoming
user resistance.

3. Educatior of personnel a+t all levels 3in +h
organization before, during and after implementa*ion is

mandatory.

4. Prepara~ion of the organization must be comple-ed
before implementation begins., This includes inven¢sry, bill
of material and rou+ing accuracy and ary organiza+ional
changes needed to accomodate the nevw systeam.

S. MRP requires 1iscipline and <¢he assignment of
responsibility to specific members of “he organizazioen %o
ensure data integrity as well as processing corraectness.

What quickly emerges from the 1li+erature is <+ha+
isplementation is a continuing process, i+ begins wi%h
system development and does 1ot end until MBRP has becoma
fully absorbed into *he organization,
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The degree of acceptance of MRP appears to be a fuaction
of how much the orgarization depends upon the MRP sys=em in
its daily operations. Oliver Wight has classifiad MRP ussrs
into four catagories as shown in Table VII [Ref. 5: pp.

TABLE VII

Categorias of MRP Usars

Class of User Depeniance on MRP

* MRP is used *5 ryn *hs business
gt is the jame E an useg bv_afi'
A components of +%e organizafion,
* MRP plans so well that no shert-
age lis*t is needed.

RP isn't directly used +to rur <*h=
usinass. )

RP is sean as a_produc+ion ard
nventorz control systeam.

he shortage list really *tells

hem vhat to do.

P is gsgi as an inventory order-
g techn qui.

p schaduling is done from *ha
ttage list, .

master schedule is :-ypically
rstatad. ) .

efits are limi*ed to Invantory
uction.

* #* #* «

| XHOXE | TWOH®K VR

DO Qrydm
AID D OO

*

RP only wozks in *he data
racessing depaTimens.

nven*ory r2coris are poor.
ismanaged mas+2ar schsduls.

* *

453-462]. As the table suggests, the implementa+ion of MRP
is not a gquarantee of success. In order *o receive tho
benefits ¢f MRP, an organiza“ion does no+ hava =0 bacomz a
class "A" usar. Many class "B" and "C" users are realizing
many benefi+s from MRP withcut “he <“otal ccommitment of a
class "A"™ user, Any organiza%ion should s=zrivs %*o baccm2 2a
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class "A" user but this is an evoluticnary process and the
path to class "A" must be car2fully considered, aggressively
pursued ard once attained, stringently managed.

Implementation can ba vievwed as consisting of four
stages; education, preparation, conversion, and evaluation.
Some stages exist concurrent with others and are +hemselves
nade of various phases,

A. EDUCATION

The psychoclogical impact of a na2w sys+tem has been found
to be highly significant in that systeama's eventuzal succass
or failure, To lessen the impact it will have, involvement
and education of the organization's personnel at all levels
is required. Education should begin early in the MRP systen
development when the systam is first being visualized. It
begins with the involvement 0f <he users in the development
of the MRP systen. What is MRP? How does it work? How
will I be affected? Does this mean my Job will be
abolished? Many of these appr2hensions can be avoided if an
effective education program is dsveloped. Jliver Wight
writes (Ref. S: pp. 465],

Becaitrally SV37 SREa ORlRE L83 U5 fpcee
ionpI®, "NO one wh? ﬁas i€ unsuccassfully
fa led to say, "We didn't d en:ugh educa*ion!",

Education should be tailored %5 the specific audiencs
with <*“he appropriate amount of time and 4ds«ail spent
according *o their level of involvament wi+h the sys+an.
The education should be a phased approach; dorn't cover *oo
much of the subject a+ on2 time. Bzcome progrsssively more
targeted in the =subject matter as <+he educa%icn stage
progresses. I+ i3 during *his stage that commitmen: from
the top levels of maragem2nt 1is obtain=sd and £il%ered down-
vard so <*hat everyone in the organiza=ion Is irawn +o the
MRP bandwagon.
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®ho should be educated in the organiza+«ion? The answer
is a rasounding "everyone™"! MRP is a people dependen*
system, it requires that everyone with +he organization
participate and cocmmunicate ir its +“erms to make it wcrk.
People at all levels will be readiny i<s reports, iInputing
data, or be dependent on its process. Everyone should be
irstructed in what their role will be in the systen,
educated as to how to do i+ and <+hen told how their part
fits ir +he whole system. As the system developmant process
continues ard *he particular aspects of *he MRP sys:tem are
finalized, +training can begin on tke inputing of data and
the use of <the reports <hat will be outpu* once the systen
is operating. A gocd ruls to follow is to start =ducating
as soon as you have scmething to sducat2 abou: [Ref. 5: pp.
140-142]1. Follow-on education after implementation must b2
developed to keep personal skills finely honed +to praserve
systea integrity and k=2ep personnel involvad wizk +he
systen. New employees will also have to bs educatsd or MRP
apd integrated into the systenm.

There are a variety of sources for MR? educatior avai-
lable on the market today. Many universitiss offer MRP
executive +*raining sessions. Thers are also amary privata
companies that offer MRP :*raining which is highly regarded.
Sof+tware and hardware vandors also spornsor workshops and
seainars that seek to 2ducate with wvarying dagrezs of
product promotion interwoven in the MRP pitch. Videc
courses on MRP ars also available from several sources. The
Amarican Production and Inventory <CJon%rol Socie“y (APICS)
frequently sponsor seminars and workshops on MRP and can
provide information on other sources available <£or JRP
education. Educatior should be approached with the :1lea
that the mos% critical 212men*t in MRP is peopls, <th2y must
not only know what they are Adoing but why they aze doing it,
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B. PREPARATION

The first ¢hing one must realize is <hat MRP requires a
lot of hard work. Thera is no such thing as a "turn-key"
systea. Dont't axpect t> leave on a Friday and return to
work on Monday finding a new MRP system in place and ready
for operation. The organization must prepare itself for MRP
in a rumber of areas before implementation begins, =duca*ion
is bu* ona. Several other prerequisites o€ MRP wers enumer-
a*ted in Chapter II. The first threa mandatory elements for
MRP were: a master schedule, a bill 2€ material, and curran+
inventcry records. These elements must be up-+o-date and
accurate, Inventory accuracy must s*and at 95% or betzar
and the bill of material accuracy must be 98% or betzer
[(Ref. 6: ppP. 78].

The education process car serve as a motivator for key
personnel ir <these areas to purge sxisting files and make
sure resident data is accurate prior to sys=em implementa-
+ion. I+ is also during <+his preparation stage +hat any
organizatioral, physical or policy changes to ensure data
integri<y must be made.

1. orgapizatioral changes

Responsibility for data accuracy must be estab-
lishegd, the responsible individual given <hs asse*s and
authority to maintain that accuracy, ard his performance
measured in some manner. Those responsible shouid be held

accountable and supported in their efforts %o main*air accu-
racy [Ref. 7: pp. 34]. The mas+ter schedule must be prepared
1 by representatives froa production cortrol, inventory
t! control and shop management, It should be revizwed periodi-
- cally and procedures established <concerning changes znd
updates. The schedule must be a realis*tic projec+-iorn of

vhat <the company can do, not wha* i+ would 1like %o do
(Ref. 6: pp. 79].
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2. PRhysical Changes

Because “he requirement for inventory accuracy is so
essential to a successful MRP system, the inventory has to
be secured and access limited. For most companies *his is
the most prevalent physical change required. Inventories
may have to be relocated to a more secure arca or made more
secure in *heir present location. No item can enter or
leave the inventory unless it 4is accompanied by an appro-
priate +transaction report to the MRP systen. Changes may
also have to be made in the manner in which *he material is
stored to facili+ate the periodic inven*ory chscks rsquired
+o maintain that accuracy.

3. Policy Chapges

Decisions regarding order quantities, safety levels
and lead“imes aust be made prior to implemen+tation. Some of
these policy decisions will have to be mwmade during *he
systens design process and were discussed in chaptar III.
Their inclusion here is raquired to ensure that these poli-
cies are in fact known ¢throughout the organiza“ion and
ircluded in the softwar: package. The most significan<+
policy change for the organization may be the decision *o
abide by “he strict discipline required by MRP. The deter-
mina+tion o0f the organization to support arnd utilize <+he
sys-em must perneate every level if every member is <o be
convinced o follow the established procedures.

4, Implementation Ieaa Laader

Preparation canrnot begin wi*thout “he selection cf an
implementation project leader who will oversee the organiza-
tion's iImplementation effort. Most literature reviewed
concluded that <*ke best projact leader is one who has a
stake in *he outccae and <thereforz, a ves+ed intsrest +ha+




MRP be successful. This person is one who knows the organi-
zation, 1its products and people, and especially its prob-
leas. Oliver Wight 1lists four of the most commor mistakes
made in choosing a project leader [Ref. 5: pp. 367-369].

1. Using a syst2as persen. Systems people are an
indispensible part of ¢th2 preject team but <*he leader must
be a user.

2. Using an "outsider®” as the project ieader. I+
is easier *o teach a person who kncws the organization abou*
MRP than vice varsa. This does not mean <+hat arn cutsider
can't be part of the teanm.

3. Picking a "boy tc do a man's job¥. The leader
should have enough credibility ¢5 convince experienced
personnel “hat they are going “o change *heir behavior and
confora %0 *he disciplines of MRP.

4. Trying to use a part *ime project leader. When
a project leader isn*'t full +¢ime, MRP installation *tsnds to
drag on wvhile the leader repea+tedly returns <5 his regular
job to solve other crises.

The projec* lead2r is the change agent for th2
crganization and as such is the representative of *he Chief
Exacutive Qfficer, He develops the implemerta<ion plan,
monitors its progress and a3nsures it proceeds by mediation,
concilia*ion, and edict, if necessary.

C. CONVERSION

There are four me+thods that <can be used whan ccnver+ting
“0 a computer-based sysem [Ref. 8: pp. 147-150].

1. Ihe "gold Tuzkey" ¥ethod

The conversion in this method is abrup%, users are
forced to "sink or swim", This raquires +*ha+ <he system be
well planned and promoted or disaster is suze to strike.
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This method may be applicable in some situations where the
people inrvolved need to b2 forced to make i+ work. The main
disadvantage of this method is the culture shock it produces
a@pong users.

2. Ihe "Parallel" Hethed

In +this approach the new syst2m is operated side-by-
side with the current system. The main disadvan<age *o this
method is +that the conversion time can be 1lengthy because
people tend <o cling to th2 o0ld system rather than make *he
break and go with the new systea.

3. Ihe "Rhase-In/phase-Out" Method

This method allows the 52131 systeam to gradually
expire while the new system is brough* on-line. This method
can ke very effective but establish2d milestonas need %o be
enforced in order to ensure transition *o the na2v systenm.

4. The "pilot" Method

This method allows only a small portiorn of <he
organization's func*ions to be affacted. I+ provides an
opportunity to evaluate *the nevw system in actual operation
and localize i:ts effacts, Any faults can be easily
idantified and corrected before any further implemenza<tion
+akes rlace. I+ also affords an opportunity ¢5 observe %he
system's effects on personn2l and deteraine if further
education is required. If all goes well <+he participants
can become *“he best scllars of MRP in “he crganizatior.

D. EVALUATION

Implemertation is not over when "<he swi<ch is £lipped®

and the sys+tem is turred on. A method to mezsure the effaec-
tiveness of <*he systam must be establishad and i<s
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performance reviewed +o determine if further ac*ior is
requirad. Precedures nmust be auditei periodically “o ensure
ﬂ' that +he system is being utilized and maintained properly.
fi ' If procedures are nc+ being followed, an inves-iga+ion is
g needed irto *he reason for not doing so. System changes may
é; ; have *0 be made or it may be a matter of conducting more
training.

Keer and Morton offer eight methodologies of evalua*ion
- to be matched to the specific si*uation of the orgarnization
B [(Ref. 9: pp. 215-224].

B 1. Decision Quiputs

This evaluation tachnique de*ermires if the system

produces "better" decisions that the ones made prior +*o

ﬂ implementation. In the case of the DMA, an example might be
Eﬁ to compare repair part ZiInventory lavels eoxpsrienced after
,‘ the isplementation of MRP with those 1levels befor= MRP.
% This would be an indicator that MBP may be helping to reduce
X inventory investment. Other key indicators c¢an be used in
j this manner to better evaluate the systam and its effective-
j ness, However, this +t2chnique should no+ be ussd as the
- sole evaluzator and should be comvlimented by other evalua-
3 tion measures.

-S 2. changes iz :the Decision Progsss

f’ This technique evaluates changes in the way deci-
| X

sions are made, irrespective of the decision outpu+. To
det2rmine whather the system is actually being uzilized, *he
descrip“ive models of how the personnel perfcrm theiz jobs
- before and after system installa*ion can be compared. This
. should show if different information and analysis is now
N used in the dacision process and how close i comes to *the
optimal normative model used by MRP. Are informal syst2ms

“ren
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still in existence and to what =2x*en*t are they used?
Another technique is ¢5> use "traces" +o determine who is
using the system and what informa*ion is being sought. This
tells <+he evaluator which par*ts of the system are being
utilized, in what manner, and how frsquently.

3. c¢hanges in Concepts of the Dacision Situation

During the development of the DMA system, various
managers had an opportunity to indicate wha< information
they felt was needed in order to improve =hsir decision
making capabilities,. This process in its2lf provided gr-eat
insight into worker frustration. The impact 2f the systen
on the manager's cognitive processes is the most relevant in
this method of evaluation. It is the manager's subjec+ive
judgement of the system and its impact on their jobs <hat is
impor+ant. Do they explore more alterna*ives with <*he
system? Are new insights or knowlszdge gain2d +hrough th=
new system used in their dscision making? Is more Iinforma-
tion now readily available to them in a form which is
useful? The answers to “hese questions wiil give *he 2valu-
ator an idea of the system's usefulness o *he users.

4. Progcedural Changes

MRP requires strict adherenc: <o thke procedurses for
attaining data accuracy. Previous procedures +that allcwed
inaccurate data o be tolerated must nct be allowed +o
Teappeac.

5. GCoszs/Benefix Adpalysis

Some costs of “ha new syst:m are easy 0 assess:
hardvare, sof+tware, or aiditional psrsonnel resquired to run
+he system. Other aspects of the system will be more diffi-
cul+ to quantify. Benefits such as improved communica+ion,

-l
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ease of production tracking, or genera*ion of better Ceports
ar2 +*ypically hard <¢o translate into definite <£igures.
Costs such as the psychological cost of changs, time and
commitment of managers, and disruption caused by <+he new
system are a2qually hard to 4quantify. However, the cost/be-
nefit analysis of the system is not complete wizhout*t the
inclusion of *hese "hidden"™ costs and benafits. This me*hod
of aralysis is impor<ant but should be us=2d4 in conjunction
with the other methods of esvaluation.

6. Servics Measures

Poor service can juickly undsrmine a system's credi-
bility ard wvalue to th2 organiza“ion. The evalua*ion
process is not complete withcut :iIncluding some measure of
the quality of <the system from the perspective of the user
such as; system responsivaness, reliability, availability
and convenisnce of access and “he gquality of system suppor:.

7. Mapager's Assessment of the System's Value

One way of findingy out the system's value is “o ask
+he managers. This should be done periodically and canr be
an indicator of user resistance or 1a warning sign of design
flavs. I+t is also intesresting to con“rast the resul*s
obtained by this method with the othsr methods. Con*rcas*ing
conclusicns should be explored and ths basis revealed so
that corrective action can be taken.

8. Agecdotal Evidencs

This method is us2d <o collect percep*ions and feel-
ings and look for significant details Zn an informal marner.
By Just being a good listener +tha evaluator can gain
insights, examples, opinions and evan%s that help t¢c supple-
men*+ the formal evaluation -‘vwocess.
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The key guestions that shkould presceed and detcrmins

+he selection of evaluation technigquas are proposed by Keen
and Morton [Ref. 9: pp. 225 1.

1.
2.

3.

4.

What is the orgarization trying to acccmplish?
What are the cri*eria for determirning success or
failure?

How will the organiza*ion krnow when the systenm
is complete?

How can *he organiza*ion determine if the effort
was worth the cost?
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V. SUMMARY, CONCLUSIONS AND RECOMMENDAIIONS

A. SUMMARY

DMA Barstow has completed the initial efforts of
designing the DMA Integrated Management System (DIMS) and
CMC is about to begin procurement of “he hardware and soft-
vare required. The systemn design uses MRP as “he basis for

material requirements planning and scheduling workload

: through <*‘he DHMA. The standard 1logic used in MRP will
: require som2 modification before it <car be applied +to the
@' overhaul environment experienced in a military depo*t rebuild
a facility. Some unique factors include:

1. Because not every part in a component is always

X replaced in the rebuild process, the bill of mz*erial mus:
X be modified to include a "depot replacement factor" which is
the probability that a giver part will be replaced.

2. Safety levels will play a significant role in *he

planning due to the uncertainty of demand quantity and +he
leadtime variability experienced from extarnal supoly
sources.

3. The DMA processes a wide range of prcducts, most of
which will need to have a BOM file preparad.

The DMA must now begin planniag for a succassful imple-
mentaticn of the proposed systen. The involvement of DNMA
perscnnel *hus far has been limited “o members 5f +he design
team vho have consulted wit a few functional personnel for
brief periods. Pormal training 2and education has baern
limited to *hose personn2l on the design “cam. An iaplemen-
ta%ion plan has 1ot yet been developed bu* work anst begin
soon to prepare the DMA parsornel for assisting in the soft-
vare selec*ion and thz2 installa+*ion of an MRP system in %he
activity.
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B CONCLUSIONS

1. The DMA must begin a vigorous campaign of education
: to prepare its personnel for the installa~ion of DINS.
: 2. 1Inventory accuracy is not sufficient =c accomplish a
successful iamplsmenta*ion of an MRP systemnm.

3. The bill of materials must be formalized and
controlled in order to a**ain the lavel of accuracy required
by MRP.

4, Routing must be formalized and +*he daza developed

for loading to the MRP systenm.

5. An implementation plan must be developed in order to
control all the activities that will be +taking place prior
to installation of the MRP systes.

C. RECOMMENDATIONS

1. Zducazion

A serizs of mandatd>ry classes on MRP mast be estab-
lished that are tailorad toward the degree of exposure *“he
audience will have *o the MRP systen. Th2 persornel clerk
is not vital to MRP but th2 goal mus: be to educate everyone
so that they will know at leas* what MRP is and how it can
help the DMA perform better.

a. Key Personnel

Key personnel are *hoss who supervise <those
personnel +that will have “he most contact with the system.
In the case of <he DMA this would include “*he fcllewing

C3 9% 2 aren aay 20

personnel;

T T

a. Implementation Project Leader
b. 1Implementation Team Members
c. Head, Mata2rial Ceon*rol Section

Lo

TV
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d. Head, Planning Section
e. Head, Material Expedi*ing Unit
f. Head, shops Control Section

g. Head, Systems, Proceiures and Analysis Sect.

h. Head, Production Planning and Control Branch

i. Head, Methods and S“*andards Section

These are *he personnal in the DMA who will be
expected “o get the DMA prepa-ed for MRP, ¢to assis*t in +he
conversion, and <to keep the systsm opserating once 3it is
installed. Therefore, it is only oruden*t to give +hem the
proper education ¢to perform the task. It 1is recommended
tha+ they attend a live coff-site class given by an <xperi-
enced profasssional in the MRP £iz2l4d. There are maay
"consul-ants" giving classes on MRP but <their credentials
should be carefully checkai. t is recommended that on-site
classes be avoided for these personnel for the following
reasons {Ref. 5: pp. 387-391].

a. Interaction with people from other orgariza-
+ions allows them %0 discuss their problems and find that
theirs are not unique.

b. A differant attitude *owards learning exists
ir the classroom as opposad +o the confarence roon.

C. On-site a2ducation c¢an quickly degenerate
into discussions about specific p-oblems and education falls
by the wayside.

For the above reasons it is recommended that <+he
DMA send the key personn2l :identifi=d above <+2 an off-si%e
MRP educa*tion class. MNany 5-day classes are offered by such
recognized experts in *the ield as Oliver Wight, Georg2
Plossl, Joseph Oor licky, Robert Garwcod and o<%hers.
Additional education is available through APICS and they can
be contacted to £ind class schedulss.
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. E. Top Manageament

;L The Director, Deputy Director and Head, Shops
Branch should also attend off-site educaticn classes in MRP.
Their particular class should not be on the destails of MRP
as the key personnel will receive, but of suffician* depth
+hat they will be conversant on *h2 subject. This class
o will also impress upon them the need for *heir support

s

-
AP O R

-l during t+he preparation, conversion and evaluation s“*ages c€
: the implementation. Typical courses £or top la2vel maragers
\ are 2 +*o0 3 days 4in length and can be found from the same

l‘l
RS

sources as “hat for the key personnel.
- C. The Critical Mass

£' The most effec*ive technigue *o educa*e <the
remaining DMA personnel is *hrough the use of vide=o courses
and on-site classes given by supervisory personnel who have
, attended ~he S5-day course. A number of the video courses
are available by lease 2r purchase. These should be
ST screened for content prior to use. These courses can be
' tailored to the audience by varying the d3pth and leagth of
ﬁ the course matter.
Everyone in the organization shoulld be required
to attend some class on MR? befor2 “he implemen*a<ion. Mos*

d »
-‘_.A~

L xd
.

people on +the peripheral of the MRP system need only an
intr-oduction on “he subject. The £5remen on the shop floor
a* all levels need to be instiructad but are frzquerntly lef-
out of the 24ducation procsss which can have adverse 2£fects

IS0 P VDt

- later.
2 d. Training vs Education

Training is the detailed educa+tion +tha+t will
come whan +he software has bean s=lected and wmodificaton
begun. Those who will have "hands on" the new system need
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+0 be shewn how to enter, extract and prcoccess the data *“hey
will be handling. It is a good idea 0o get the terminals
onboard as socn as possible to assist in this 4¢rainirng.

[ p o~
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e. Continuing Education
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The oducation process aust nrot 2and with <+h2
installation of the MRP systen. Course outlines and
4 training aids used in the initial classes should be retained
b to train new personnel coming into the systea. Refresher
courses on various subjects must be prepared and a schedule
of retraining made to maintain skills. An active =2duca+ion
process mus- be pursued once MRP comes on-line in order %o
; mairtain the cosaitment of DMA personael.

2. Prepagzation
8. Select the Implementation L=zader

- The first thing %o accoaplish in “ns implementa-
tion phase is to select <the individual who wiil be the
project leader. It is this individual who will guide the
course of the iaplementation of the system. His tean should
be made up of a represantative from the following areas of
“he DMA; financial managemen%, production control, systenms,
material control, industrial engins2ring, quality conzrol
and shops branch. These people should have a great deqraee
- of knowledge about their areas if +hay are *o precvide input
to the <+eam leader concerning <thair field. In addition,
+hey should be held responsible for their area's prevaration
for “he implementaticna.

In order <to 2ffectively control these activi-
d ties, <+he project leader should be someone from within *he
14 ‘ organiza+ion who has the credibility and existing authority
to anable him to get *he Yob done. If any vendor represen-
N “atives are obtained due to the procurement contract, zhey
should work wish hia.
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b. Inventory Accuracy

A 95% accuracy is a high bu* ao%t impossible goal
to attain. It does r=23uirs commi“ment £from *he highest
levels of management to the newest worker in the orgariza-
tion. Oliver Wight cites banks as an example 2f a business
tha* routinely a*+tains 99.99% inventory accuracy. [ Ref. S:
pp. 211].

During the analysis phase of this <+thesis, tha
DMA invertory was judged to be 70% accura“e. This was based
on a review of several cycslic inventories that had recently
been conducted. A furthsr investigation of those inaccurate
records wvas made and on2 third of them were found <to be
system rela*ed (a receip* or issue ra2cently mads had not yet
posted to the inventory racord). I€ given credi+ for *“hese
late postings, the DMA invantory accuracy is still only 80%.
This is far from the 95% needed £> make MRP successful.
Clearly, +the DMA aust improve this aspect of operations
significantly before implamentation can +take place. t is
recommended that the followirg steps be taken to improve DHA
inventory accuracy. '

1. Establish the objective, Ths goal of 95%
accuracy must be set at the highest levels in +he DNMA, it
should come from the Director's office.

2. Assign line accountabili+y, The acccunt-
ability for inventory accuracy should flew down froam <+he
Director %o the head of PPSC Branch *tc the head of Material
Control *to *he warehouse foreman. All in +he chain should
know that they are accourtable for =2nsuring that inven-=ory
+ransactions are handled properly so tha* inventory records

are correct as a consequance.

3. Create unierstanding. Everyone concernad
vith the 4inventory: varehouse workers, supply clecks and
+heir supervisors and ths workers on the shop floor mus+
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al to the MRP system.

understand why this objective is vie
tion classss so all will

This should be stressed at the educa
know ard help support the 2ffcr+

4. Provide the tools +#5 do ths job. The DM¥A
already has limit-ed access stores so *he ccncept of physical
security is not new, However, it is recommended that some

RACLAT AN

-4,

organizational changes within the Material Cecntrol Section
be made. As the ssction is now organized, <the warzhouse
unit consists soley of warshouse workers, ¢the foreman, and
one GS-3 supply clerk who> maintains *he warehouse locator
€ile. The warehouse persornel do not make any entries to
+he DMSs file that records on hand balances. This is all
done by three GS-4 supply clerks in *he Supply Operations
Urit located one~half mile away in the main DMA building.
In order to consolidate the responsibility for inventory
accuracy, it is recommended that <+he three GS-4 supply
. clarks ke relocated to the warehouse and placed under the
supervision of the warehouse unit foreman. As *hese clerks
I prepare all receipts, issues and inventory adjustments a*t
' present, the only chanjye in their work assignaent would be
their location and supervisor. In this manner “he acccunt-
ability for inventory is centralized in one area, the ware-
house, and *he warehouse foreman has all the assets he needs
to control *he inventory under his direct supervision.
: 5. Measure performance. Cycle coun*ing is 2
me-hod for obtaining a measure of inventory accuracy. Tha
goal of 95% should be incorporated wi“k the mesrit objectives
of the warehouse foreman and his measucement shculd be +he

d “ AR T

SO R
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i resul+ of the cyclic inventory. A f2ir tolerance level mus*:
be established in concert wish *he cycle coun* and a reason-

: able time table to accoumplish 95% accuracy davelop=zd. A

E reasonable goal would be t> have 90% accuracy in four mcnzhs
and 95% accuracy at the a3nd of six aonths. This accuracy
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vill not be achieved by a physical inventory alone. I*t must
be follcwed with sound and practical procedures that are
adhered to by workers and enforced by managemen*.

The 4iamportant thing to remember is *+khat NRP
cannot be implemented before inventory accuracy is 95%.
There is still time available befor2 the system is purchased
and this process nmust start now s> that the implementation
will ro* be needlessly delayed.

C. Bill of material Accuracy

The DMA does not have a formal bill of material

"established for the items it processes. However, there are

sufficient manuals for esach =2nd item that will assist in the
praparation of <tha product structure required in <the BON.
This process will requirs an allocation of mary perscnnel
resources for an extend2d period in order %o crea%e <the
structured bill of materials for each i+em in the scheduls.
1. It is recommended +that structured BOM's be
prepared using a team consisting of; one supply technician,
an engineering +echnician, and a representative Efrom *+he
applicable cost work center (CWC) f£or each compcnent of +he
end item. There should be a mirimum of three such teams who
are engaged full time in this effort. The supply %echrician
will be needed to proviie +thae wusage history <+hat may be
available, resesarch part numbers f£>r NSN's, verify NS¥N's,
and identify possible substitutes. The eonginesring +echni-
cian will verify component and end item configuration,
establish the routing plan, approve substituts items
(subject <o QC approval) and with the CWC represernta*ive,
establish initial depot raplacemant factors for <*he refur-
bished saterials. The CWC representative will provide the
technical expertise in product repair %that i essential to
deteraining initial depot replacement fac*ors, the rcu+ing
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plan, and tc 1ighlight items which he knows to have lorg or
variable leadtinmes,

2. The team should be provided a permanent work
space separate from their normal work areas yet situated
close to the technical library where the publications are
maintained.

3. The CWC ra2presentative should change as *he
team works through the end item product structure and i<
should be arranged so0 that he spends the =minimum amourn+t of
time off the shop floor.

4. As each structured BONM is completed, <cach
participant should review the work and sign off on the BOM.

Se There should be an appeal process estab-
lished that will have thz final da2tsrmina+ior in the event
there is disagreement among the team as to s+ructure, route
plan or replacement factors. TIhis appeal should be heard by
the parent CWC foreman, a3 QC inspectos and a mamber of the
implementation tsanm.

6. Bach taam's progress should ba menitored by
+hka imsplementation team lsader and reviewed weekly with +he
tean meabers and higher management.

7. Disk file space should be provided by ASC *o
store the structured BOM when completed. This will facili-
tate the loading to the MRP system, 2ase £iling problems and
allow for review when required. Th2 SCANDATA device should
be used as the input medium and ASC should be regquested ¢o
develop an entry screen menu and provids hard copy outpu:z of
the completed BOM file upon request.

8. Once established, i T
BOM file be secur2d so <that only ths Industrial Engineering
personrel vho are responsible for its maintenrance and accu-
racy ar2 allowed to make changes.

it is reconmended tha“ “he
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The creation o9f the BOM file is seen *o be the
most critical and time consuming portion of +the DMA prepara-
+ion. The effort should be focusail initially on those 78
PEI's and 237 SDR's to be worked in FPY 813. Oonce these are
accomplished, attention should +urn towards *hsz FY 84 work-
load and work begun cn those items that are new starts. The
mechanisa for future BOM creation already exists in the fora
of a Repair Division Order (Ref. 10]. Contained in this
documen+ are the actions required in the pre-production
phase of major iteams. I+t is recomasnded +hat this doucumen+

be changed to elimina*ta the development of a Supply Supporc
Plan and require the creation of a structured bill of
material in i¢ts stead usirng “hs team approach whers

necessary.
d. Routirg Accuracy

Routing accuracy must also be a*+ 95% or better
prior to installation of MRP. The DMA presan*tly has no
‘ formal system for rou+ting control and this must be developed
s in connection with the BOM creation. The routing file can
= then be created for 2ach item by <+haz BOM *eam 2nd loaded to
2 separate disk file which has the same advantages as those
praviously ijentified for *he BOM.

3. ¢coaversion
a. Pilot Selectisn

I+ is recommended that convsersion be =2ccom-
- plished by use of a pilot s+udy. This me+hod has signifi-
- cant advantages over the other approaches discussad 2arlier
in “his thesis. The pilot will allow a test of “he modifield
MRP sys*tem under real-lifs overations, Its adequacy caa bhe
observed and any changes needed identified and dsal* with
quickly. The pilot will also *es* the people using the data
and determine if more training is rejuiced,

1
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What product line or CiC should be used as the
pilot? It is recommended that the saall arms shop, CAC 721,
be selected and all product lines woc-ked by <thaz CWC be
included in the pilot projec:. The2 small armas shop is a
microcosm of the DMA environment. I+ has a varied product
mix; .45 caliber pistols, machire guns and howitzers. These
veapons use both new and refurbisheid parts and they have a
vell known routing plan. The BOM's aze easy +o build and
replacement fac*tors should Le 2asy %o quantify. In addi-
tion, the small arms shop is largesly self-cortained and +<he
effects of *he pilot will be localized. This will permizt
*he remainder of <the DMA %o continue normal operations and
provide a relatively stable environment +to =valuate the
effectiveness of the MRP systea.

b. 1Iamplementation Schedule

In his book on MRP 1II [Ref. 5], Oliver Wigh+
pr2sents a strong arguament €or an 18-mon*h iaplementa%ion
schedule. Darryl Landvater also r=2commends the 18 month
approach [Ref. 6]. However, neither of +hese sch2dules
considered “he need for the determina*ion of <the probabili-
istic replacement factors which ars necessary +o *he DHMA
environment. It will taks some %time to as%*imata *the ini+ial
values and may 2xtend the schedule beayond 18 montihs.

It is recommended that “h2 DMA u+ilize a phased
time schedula over a period cf 24 %> 30 monrths +o ensur=2 2
methodical and systematic coenversion *o MRP. I« is ceconm-
mended “hat the conversion be made by grouping like produc=s
“ogether and converting all at the same time. This approach
would be very similar to the M™phass-in/phase-out™ approach
during this stage of +he conversion. This wculd permi+ the
completicn of work in process under *h=2 0ld system hu* new
work coming in would be worked on th2 new system. For thos2
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jobs that are continuous (M60 tank, =2+c) the phase-in could
start with a particular ircrement. Using this method, all
work in the DMA could be converted over a perinod of six to
eight months.

4. Evaluation

The MRP system should be evaluated during and aftier
its implementation. Objectives must therefore be estab-
lished as a basis for this evaluation. They shculd include
all eight methodologies discussed in chap*er IV, Ir parti-
cular, the following factors should be par*t of the list of
objectives.

1. Has the system resulted in the average 10%-20¢%
reduction in o5n hand invan*ory which is *ypical
of a good systam?

2. Bas the system rzsduced the amount of material
ordered but not used?

3. Has *he number of material shortagss decreased?

4. Are people using the system to explore alterna-
tives before making decisiorns?

5. Are informal systems s:ill in existence ard to
vhat degree?

6. Do *the users fael confidan* in using *he sys+em?
Are they able to interact with the system?

The service measures discussed in Chap*er IV ares
another gcod indicator of system 2ffactiveness and it should
be verifisd that the syst2am is meeting them as called for in
+he system specifications. Pariodiz reviews with <ha fizst
level supervisors should be held by <+he Iimplementation

roject 1leader to highlight any user problems <+hat may
develop and corraective action explorad.
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S. Computation of Overhaul RBeplaczmeat Factor

ftn

Initial es*timates of replacenmernt probabilities
cannot be based on historical usage since that data is not
kept at the present time. It is recommsnded that tke
initial factors be estimated by using the expertise of the
personnel in <*he CWC that will be perfecrming the overthaul
and engineering estimatsas,

When historical data becomas available, it is recom-
mended that the probability of the raplacement o¢f a revair
part in a given end item be calculated using the procedure
developed by Professor McMasters of *he Naval Postgraduate
Scheol which is included in appendix A.

Professor McMastsrs utilizss <tke computed prob-
ability of replacement in the developmen* of a single period
inventory model tha*t is wused to determine the depth of
repair parts stocked +to support NARF overhaul activities
[Ref. 11)e This model assumes that the random demand can be
modeled by either the binomial or normal probability distri-
butions. McMasters is presently iavolved iz an effor+ to
extend this single periol model into a mul*i-pericd model
for NARF Alameda. When completed, <the mulit-pericd mecdel
could have application a* DMA Barstsw and should he evalu-
ated for use in “he determination of *“he depth criteria for
stock to meet the DMA rebuild requirsments, Addi+icnaily,
NARF Alameda has recently let a con=ract to obktain *he scft-
ware necessary to compute replacemen* probabili<iss for
tepair parc+ts and creatz BOM's for i+zms =r2buil%* in <+hat
facility. This softwar2 could be adapted for use at DMA
Barstow or used as a guide in the preparation of 3i+'s own
program to compute these probabilitiss.
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6. Qrdering Policy

It is recommended that the ordering policy adopted
by DMA Barstow be sensitive to uni%+ price and usage. Por
those items with a 1lcw unit price but high usage, a fixed-
period technique to determine order juarntity is reccmmendad.
Por those items with a high unit price and moderate *o low
usage, the lot-for-lot tachnique is recommended. Fur~her
study to de*ermine the economic breakpoints for each tech-
nique is required and recommended.

7. Special Prograp Requirements

It is recommendel that the DMA inrclude the use of
SPR's ir *he DMA Integrated Managemant System. MRP fore-
casts material requirements ir discra2te time periods for all
materials nzeded to meet the master schedule. However, not
all regquirements wil) be cardidates for submission of arn
SPR. Some things to consider in deciding which requirements
should be submitted are listad below.

a. SPR's should be limited to material raquirsed no+
less than 90 calander days af+ter nor more than 6 years afte:
the submission of the SPR.

b. The acquisitisn advica code is important %c =he
SPR decision process because i+ identifys that material
vhich is managed by the IMM but nct stocked and “hsrefore
not eligible for the SPR prograa. Since an SPR for this
macerial will be rejected by the 1IMM, <+his data 2lemen<
should be included or *he inventory £ile and examined befors
at+empting to es+ablish aan SPkK.

Ce The quantity identifiad on the SPR shculd be no
less thar a aonth's requiraments. Any=hing lass +“han %his
(ie; weekly) is rolled ¢to5 the first day of the month by %he
DLA SPR program [Ref. 121.
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The major advantages in tha use of SPR's is when
uracceptable variability in an itea's leadtime is 2xperi-
erced, the item is critical %to the r2build process, or when
the end item *0o be rebuilt is a naw s+tart. Howaver, once
tha SPR is accepted by the INM the subsequent raquisition
for the material must contain a demand code of upw, In +<he
past, a demand code of "R" has been J2cassionally used by DLA
customers and the demand is £illed from regular stock rather
than the reserved stock. The system should provide some
method of identifying tha SPR requirements %o ensure tha*
requisitions are prepared in advances of the support date and
coded properly.

For thos2 situations where the procurament lzadtime
is not known the MILSTRAP logistics Asset Support Es+imata
(LASE) system can be used [ Ref. 1: Chapter 13]. Using this
system, an inquiry is submitted to the IMM through DAAS for
a given NSN. The IMM will respond with +he procurement
lead¢ime on its file and include other ©pertinen:z da%a
concerning the NSN such as, acquisition advice code, uni« of
issue, on hand peacetime assets, other war reserve ma*-erial
requirements protected, nat due-in, and the quartasrly fore-
casted demand. LASE can also provids a breakdown of all INM
backorders in priorities 1-8 and 9-15 by service. Much of
this information would be useful ia determining eligible
items for the SPR program.

8. 3Safety Levels

At +his time an adequa*ts probabilistic model to
comput: safety stock in the discreste demand environmen< of
the DMA has not yet been developed. Safety levels should
<hen be determined using a heuristic approach. The DMA ca:x
use safety stock as protec+ion against <the following <wo
circumstances, cequisi+ion leadtim2 variabili<y and repai-
par+ replacénent rate variability.
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: Low g
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1 if high c. ;cal

(1- 3 i ens) leadtine g yYes
d varianility Qd‘ me
; variability
E {(more *gan 4) Yes yes yes

Pigure 5.1 Safety Stock NMatrix

A safety stock matrix similar to the type used by
+he Long Beach Naval Shipyard, as shown in Pigure 5.1, |is
worth considering for protec*ion during requisition lesad*inme
(Ref. 13]). A similar approach is recommended for the deter-

v

mination of safety stock for the cise of re2placement rate
. uncertainty.
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AERENDIX 2
COHRUTATION OF REPAIR PART RERLACEMENT PROBABILITIES

The probability of tha replacement of a rapair par* in a
given item can be calculated using th2 following formula:

wvhere x, is the <¢otal number of demands ir quarter J and k
is the units of applicatiorn par ny and items Joverhauled in
quarter 9.

The formula above provides the Dbest estimate of
replacement probability since it gives the smallest
confidence interval for a given level of significance due to
larger sample size. An additional advantage in usiag th2
largest sample is that +hs iapact >f carry-overs from one
gquarter to the next can be minimiz2d in “he event <+hat 2a
requisi+ior is placed for more than just immediate needs.
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