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ABST RA CT

As a r e s u l t  of the Depar tment  of De fense M a t e r i a l  D i s t r i b u t i o n

Study, the NaVy has begun to c o n s o l i d a t e  the wholesale  inven to r i e s  held

at the Nava l Air Station , Alameda and at the Navy Supp ly Center , Oakland .

Due to this consolidation , the support responsibi lttv for the Nava l Air

Rework Fac ility , Ala meda , will shift from the Nava l Air Station , Ala meda

to the Nava l Supp ly Center , Oakland . Th is support involves the pos t-

tioning of stock , the requisttion processtng and status function , and

the movement of material throug h the system to the Air Rework Facility.

Planning for such suppo r t  r equ i r e s  an e x a m i nat i on  of the i n d u s t r i al

activity itself : the production processes involved , the polt cies and

procedures t h a t  govern m a t e r i a l movement , and m a t e r i a l  supp ly  problems

currently faced by production personnel. Research revealed t h at  mate-

r ial  s h o r t ag e s  were a s ign i f i c a n t  cause of p r o d u c t i o n  delays and ine f-

f ic i e n c ie s .  Material shortage induced delays also were found to have

an impac t on the materia l p ipeline and on custome r units . Finally , the

leve l of materia l support provided to the A i r  Rework F a c i l i ty  is docu-

merited and recommendations as to changes to that service are otfered .
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I . INT RODUCTION

A . BA C KGROUN D

On 1 October 1979 , the Nava l Supp ly Center , Oakland will assume

cognizance of the wholesale inventory now held at the Nava l Air Station ,

Alameda . This consolidation wi l l  involve the Supply Center in , amo ng

other thin gs , the direct  support  of the Nava l Air Rework Facility ,

A lameda , a task  previous ly performed by the Air S ta t ion .

The Nava l Air  Rework Fac i l i ty  (NA RF ) is a ma jo r  Navy indus t r ia l

activity. Its major mission areas include depot level aircraft ma in-

tenance , major aircraft structural repair , component and ground sup-

port equipment maintenance , aircraft engine overhaul , and depot level

missile maintenance.

B. THESIS OBJE CTIVE

A major objective of the consolidation planning was to ensure that

the level of service experienced by the activities in Alameda would not

be in any way degraded by the consolidation .1 This thesis research was

performed to document the production characteristics of NARF Alameda ,

and to a t temp t to determine the leve l of service required to properly

support that activity. More specifically , an attempt was made to deter-

mine the effect material shortages have on its production. If known,

the detrimenta l impact of a materia l shortage could then be ba lanced

against  the costs of stock leve ls and t ransportat ion a l ternat ives at
• NSC , Oakland as well as NA RF , Alameda .

1
Nava l Supp ly Center Oakland , Wholesale Supp ly Support Consolidation

and Warehouse Modernization Plan , p. 3.

7
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C. METHODOLOGY

The overall approach was to first document the type of indus trial

work performed by the NARF including scheduling , work flow , and problem

areas. Second , material shortage problems were examined to show how

this type of problem is handled by the production personnel and wha t the

specific costs and other effects may be. Fina lly , possible changes in

the local delivery response standards were ~..roposed and examined.

In order to do this , th r ee pr imary sour ces of data wer e re lied upon :

1. Navy Direct ives  and Ins t ruc t ions. The basis  fo r  a great deal

of the da i l y operations are governed by ins t ruc t ions  issued by a wide

range of Navy commands. These instructions establish the policies

and procedures which the operating units follow . P
2. NARY , Alameda Reports and Records . The accounting records

provide actua l data as to the costs of production as well as performance

measures .

3. Interviews . Since the policies and directives are subject to

interpretation by those who implement them , interviews were held with

production , production control , and material control personnel at dif-

ferent  levels at NARY , A lameda and a t NAS , A lameda .

In addition , during the research , it became evident that actua l

data was not available to adequately describe some aspeets of the prob-

lem. However, the opinion of the individuals concerned will hopefully

provide some indication of the overall effect of material shortages.

8
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I REUV~IONSUIP I~ET~1~EN PRO1fl ~cr ION ANP MATER iAL SUPPLY

A. I s r RoDut --n oN

Materi al supply ~s one o~~ the k ey  elements oi any product ion process.

A smooth and prod Lc tab le supp ly source a 1 l ows ~~~1agement to  lay out

~.IcL1ities and schedule work in the most ettec tive and eitictent manner .

If the supply sources are not secure , the v a l u e  oi the plans and

schedules are ne~ a ted . In a sense • much ot the economy o~ ~iass pr o du c-

t~~on are los t as each supp ly interrup t LOU requtres iudLvidua l so l u t ion s

to product ~on prob [ems .

B. ~HE EFFECT OF A MATERIAL SHORTACE
I.

Material shortages a t t e c t  Lndu strLal p r od u c t i o n ~n two pr~ m ar v  a r eas :

i~ I ~ produc t ion ~ne ‘.c ienc ics and d e l ay , and ~2 a reduct LOU ~ fl ou t p u t

~nto the dLs tr ihut~ on channel .

1. Production EtficLe ncv

Produc t ion uie t ~ic i e nc LCS and Je lays involve such things as work

s toppa~ es and work-arounds which can adverse lv impact  d L r e c t  labor  cos ts .

Lack  o t  the ~‘roper ~iat er~ al a t  the proper t ime  Lorces rescheduling ot

~‘roduction work and can result in incre ased uid Lrect cos t s for nateria l

expeditLng~ purchase monitoring . and faster transpor tation.

Materia l shortages a tiec t NA RF . ,~\ l ameda  ~n uuch  the same manner

as any tndustrial p lant . Each ~~1or a rea , i . e . ,  a L r c r a ~~t m a i n t en a n c e ,

component rework , arid en~ ~ne •~ia int enance , h a s  a s I  ~~ht  lv di fferent or~ .i n-

L : at i on  and d i f f e rent needs . Each  area , there t ore , ~s a f t e c t e d  ~n a

slig htly different manne r ~v a ah or t a ~~e . E a c h  .irea w ’~ll  ~e addressed

sepa r a t e ly  in a la ter  chap te r .

__________ - ~~~~~~~~~~~~~~~ —- •~~~~~~~~ :~~ 
•. ~~~~~~~~~~~~~~~~~~~~



2. Material Pipeline

The second e f f e c t  of a mater ia l shortage is a reduction in the

o u t p u t  into the d i s t r i b u t i o n  channe l. This follows directl y from the

inefficiences and delays  discussed above . If  ou tpu t  is r e s t r i c t ed , less

materia l is available for sa les to its customers .

The Navy distribution channel , or pipeline , consists of tota l

system assets , including both ready for issue items (RFI) and not ready

for issue (NRFI) items tha t are awaiting repairs. Given that an inven-

tor-v manager is striving for a set rate of supp ly effectiveness , he can

determine the number of RFI items required to support fleet assets .

The RFI portion of the pipeline may therefore be considered to be fixed.

Then it becomes obvious that the pi peline becomes longer as the total

repair time increases. Delays , which increase tota l repair time , will

directl y affect the p ipeline .

Material shortages affect the p ipeline in severa l ways . As

with any de lay, a materia l shortage can cause a decrease in the pro-

duction rate by increasing the tota l time that the item remains unser-

viceable arid therefore unavailable for issue to customers . In order to

maintain a g iven level of supply effectiveness , the inventory manager

mus t mainta in a higher level of system assets than would be necessar’.’

if no production delays existed. The pipeline costs are the investment

costs and holding costs of the level of inventory.

An example of this is found in the component section . As noted

in Exhibit (1) the dollar value of components in “C” condition , over

30 days in delay awaiting parts , at NAS Alameda as of June 1979 was

nearly S30.0 million. This problem will be discussed in more detail

in a later chapter , but i t  is clear that the tota l Navy investment in

10
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I t  Tid y ho O:., t a t r c r a t t  ox ; ’e r L o u c e  a s : : c : L u r  p L p e l : ~Jo e’~:ect.
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eve l o t  o p e r a t : - u s , :s s a t e  t o  • I s s u . ~Te t h a t , at  . i V  0:-at Lfl  t :~~e ,

.1 certain :~erceuta ee ct the  ,i tr c:- a : t  w~~L I n ot  he o p e r a t : o n ~~l i v  a v a i la -

b le  . ~~-:ce wt  I I  ho er~e :u c i ue~~ - a a i ~~a I :a l ur e , ~- t h o r s  ~~ I l  he

L a  n d :  t O .,a o - iad  o th e r s  a :  :11 w t l l  -c :a -vo rhiul , ~.-r cx .ucp lo -

L a  o t d , - r t o  h i v e  -~O a Lrc ra : t c - tuba  t - e a d v  • it  all t : :eS • L t  civ

a e c e s s a rv h a v e  L~~ a : r~~rj : t  :a :ho  u r i l t .

ude r these :rcucts taa ces for a . z :v  ca l e ve l  - f  t~~et  rej du :ess

a - e o u ct  ~~- u :u ~- v e r u a u 1  Je l ay s  c~~u L J  r e sa l  : :n .i r o d u c  t :~ — n  t h e  t o t a l

a :r cr a  : av e u t or v  - rho sav:Tcs could :‘e a : c u L t : c a t : t .  Each A—o ~-i

T t  r u d e r  a : r c r a  : t has a f l \ - a wj v  cost of about 10 a: 11 :ou . Each 1-.

~.~cc a t  has  a i l- a e a v  :05: o t  core :hau ~~3 a: 11 :ou . I~u r t h o r  sav~ ues :n

r e d u c e d  s u p~- -r t  r e q u : r e i n e nt s  t~~v a iso he po ss  :b Ic -

R~- Ii ted t o  t hese  : a c r o a s e d  c :pe l :ae c o st s  are  h ~zhe r  svs tern

c o s t s  to the  c u s t o m e r ,  : an  a : r c r i i t  , : - r  exj~a:’le :5 :101

-u schedule , the s q u a d r o n  t h a t  own s th a t  a :r cr a  t t  r eu a i a s  w : : h c ut  an

oper ationa l asset unt :L :t :s delivered . ~h t l e  t h e r e  civ act  be direct

cost :or th:s delay , there are ind :rect costs associated w :t h  :1. Like-

w : s e , :n the case of  e ng : u e s  and component s . p r o d u c t t c u  de lays cou l d

r es u l t  t a  deet a i r c r a f t  rema t tu:vc :lot o per at  :ona L i v  ready for :he ien~~th

o t  t h e  Je la~’. ~-t : s s t o n s  nay n~~t be l ’e r form e d  ‘r civ he c a r z : u . I l l v  suc-

cess C a l .  tr .i  :n:u~ civ be :~os tp oned or c an c e l l e d . T o t a l  force read :aess

and a : s st o n  c ap ab i  I t t v  Tuv be s er t o u s  lv degraded .
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C . RESEARCH AND LIMITATION S

To examine the effects of operationa l de lays or production , it would

be mos t desirable to ‘ e able to examine production and financial records

and identify the costs associa ted with each such delay . However , this

type of charge is hard to capture , and is not , in fact , broken out by

the existing accounting system at MARY. Discussions with the Comptrol-

ler ’s Office revea led tha t there was very little in the way of actua ls

available to document the production effect. Certain delay related

costs are , however , recorded as part of the overhead charges . p ”

In order to provide some degree of information , a more subjective

approach was used . Interviews were held with key personne l in a wide

var ie ty  of posi t ions throughout  NARY. These discussions represented

the opinion of the individuals involved , and usua lly were not substan-

tiated by hard data . However , it is hoped that these individua l opinions

will provide ins igh t into the day-to-day operations on the production

floor .

_ _ _  _  -___ _ _ _ _ _ _



I I I  . PRODL R ’l ’I  ON AT NARF , ALA ME DA

A . INTR ODUCT iON

In this chapter ‘a oh ma or phase ci NARF , A l ameda ‘ s ac tvi t v  w i l l

be ~les cr 1 bed . 1. t is important to understand the’ t vpo  ci work be i ng

performed and the cons t m  Ints under wh I cli the a c t  ivi t v  opera tes . Fol  -

lowing this descripti on , the  ieve Is of s e r v i c e  rt ’qu i red t ~‘ proper Iv

support the .i c t lv  tv wt 1.1 he cons ide red

B. A I R C R A FT DE POT LE VE L MAINTE NANCE

I.. r’escrtpt ion ot  Maintenance

~ \ R F , Alameda i s  des igna ted is  a mainten ance’ tue iii I V lot the

A -~~~ , 1’ — 3 , A— • S — ~~, and ‘ — 115 series a irc.ru I t. . Du r i n g  s i  : indar d depot

leve l irni iutenance ~SDL>fl , each a ircru t t t a  inspected and a 11 structur al

.i nd equipment ru I a  ted r epu irs .; ud inspect ions i re onduc ted . In

add i t i on , the a ircru t t is norma I Iv updated o current s tundu rds hv

ins  ta  I i i  ng any outs tand Lug airframe changes . Work 1 ~‘:i d p l a t i n  l u g  t s  t o  -

comp I ished two q u a r t e r s  in advance and is Sub  icc t t o  rev is i on i t  :inv

ti n e . h oweve r , the re  hi:is n o t  been .i g r eat  des 1 ‘1 vu r I :ih t l it v bet ween

the p lanned work load and the  :10 tus 1. 11 us I I a  a k i n g

Each i i  t’cra ft series has  I ta own pr o di ic  t t on flow dur lu g  ma i n —

t en an c e  . For the 1’— ) , t ’ — 118 , and A — n a i r cra I t  , .1 l i n e  j s t e  up in

one ot two hangars and the .i irc r:i It phvs iou I lv move thrcuC hi the five

or s i x  s t :; i ions , or sp ot s  , in the li ne . E ach S I :1 t ton i s  i su  i e.ned

s p e c i f i c  tasks t o  do on each .i ir er u  I t  iiov tu g  t l i t o i i g h -

A -~~~ - ___________ 
.. 

- - 
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The t a ll  owing t ab l e  shows the na icr  e l e m e n t s  o t  t he D i M  and

the s t a n dar d  [l cwt  l ine ’ in  d~~vs~ t o r  two r e pr e s e nt a t  ly e a i cor i I t

1’ -

De t ue l E v a l u a t i o n  .‘

(‘lean ‘ S t r i p  -
~

D i s a s s e m b l y  U

S t r u c t u ra l and E l e c t r i c a l  Rework ‘

S tr uctura I and Mech~inicu I Rewotk

Mechan I ~-a I and Elect r Ic :i I lust:; I 1st i on  7

System Vest

Pa m t  , -
‘ 

:

A vio n i c s  Cr ouud  (‘heck *

Flig ht Tes t . 1

Post I ” l tg h t  Test 1 1

rotA!, -
‘ 
‘ 

~lavs - , i . iu vs

As the a i rc ra  I t pr oceeds t h r ou g h  t h e  hs;;~ :i r • i I :: s tr  1’ped ci

- i l l components scheduled t o  be reps i red or rep lac e d.  1 loins  wit i oh t i e

reps trab le Li re S&~U t out  t o  t lie ‘‘feeder , ‘‘ or compon en t  rep: ; i t ~ . A 1 t ho ug h

i t  va r ies  wtdelv be tween t y p e ’s ci  . i i t ’c r u i t  and i n d i v i d u a l a i r c r u t t

themselves , :ipprox m a  te lv 400 c onip onen t a wcu hi t a I I  i t t I  o t l i i  $ 0:; 1 i’goi- v

Howeve r , ano the r °0O t o  1100 c omponent s :;re removed t .‘ p r ov i d e  w o r k i n g

ic ce ss t o  t he a ir f rame or I t s  comp onents  in  need ~‘I reps it -  .

‘‘remove d I or a cces s  onl y ’’ c o mp on ent s  .m ye si .‘red tint i I hat :11 r o t a  I t i s

ready to be reassemb led . During t h i s  t i me t h e  r eworked ci’ 110W co nipO —

nents ire i r r i v i u ~ I c r  e ven t ua l i its (.m l tat ion i i i  (he t i t o r u i t

1.4 



The sta nda rd procedure is to , a s far  as possible , r e i n s t a l l  .i l l  compo-

ne nts in the same a i r c r a f t  from which they were removed.

2 . The E f f e c t  of a Ma teria l Shortage

The a i r c r a f t  l ine copes with ma t e r i a l  s h o r t a g e s  through two

forms of cannibalization: diversion , and backrobbing. Diversion is

the reass igning of a ready for issue (RFI)  part from one aircraft

(or component or eng ine) to another . Comp onents removed for  access

only and pu r chased pa r ts  are sub jec t  to d ivers ion  to any other aircraft

tha t may require them. The aircraft lines use a computer controlled
I

stacker to store and track these parts until they .ire needed .

The par ts in the stacker , plus the approximately 400 parts r

which are being reworked in the feeder shops and the parts ordered

through the supp Ly system, provide a Large pool of material which is

ava ilable for d iversion to other aircraft as needed . Since the parts

are readily ava ilable “off the shelf” , such diversion has little , if

any , negative impac t on production . The only ex tra work necessary is

the administrative time needed to track the divers ion so that , even tualLy .

each ai r c r a f t  receives the r i gh t  pa r ts . The computer t h a t  c o n t r o l s  the

s tacke r has been locall y p rogramme d to a l low fo r  easy dive rs ion , link-

ing ,  and t racking of par ts .

The compute r , however , does not keep summary s t a t i s t i c s  on how

ma ny diversions occur or on the par t i cu la r  parts  be ing diverted. Infor-

mal discussions indicate tha t such diversions occur from “very frequently”

to “all the time”.

Ba ckr obbi ng d i f f e rs from diversion in tha t  the par t s  required

are currently insta lled on an aircraft and would not be removed except

to satis f y the emergency requirement.  There are , therefore , unique and
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identifiable cos ts assoc iated with reniovLig the required part and return-

ing a pa r t  to replace i t .  I t  r epresen ts  work p e r f o rmed so l e l y because

the supp ly sy s tem could no t  pr ovide m a t e r i a l in  r ime to p reven t  a work

s toppage . S i n c e  these charges would no t  be a p p r o p r i a t e l y cha r ged to

e i t h e r  the down aircraft or the supp lier aircraft , the a c c o u n t i n g  sy s t em

does pr ovide  for  the accumulation of charges for backrobbing in an

over head account.

For examp le , if  a comple ted  a ir cra ft is on the fli ght line for

f inal  prede l iverv testing , and it suffers Li serious engine failure ,

i t  is ve ry l i k e ly  the N ARF w i l l  h a ck r ob  a rep lacement  e n g i n e  f ron t  an

a ircra ft  In process if an RFI eng ine is not •iva i l a b le .  I t  may r equ i r e
r

th ree  men one s h i f t  t o  remove the rep lacement eng inc and t h a t  much more

t i m e  to reinstall an eng ine in thi~ t a ircra ft. Those hours  would not

norma l l y be charged to the a ircra ft job  h u t  th ey  wou ld appear in the

m d  irect account e n t i t l e d  “ha c k r o h h i n g . ” rh is account makes up part

of the overhead ra te  app l ied to  a l l  jobs .

I t  is not  c lear  j u s t  h o w  a c c u ra t e  these  a c c u m u l a t e d  cos t s  are .

Ce r t a i n ly , the examp le jus t given is an ext reme case . I f  the hackroh -

h ing l ot  ion had r equ i r ed  less t ime . p erhaps  0. ma nhours , it is not

l i k e  Iv t h a t  the mechan ic  Wou Id ~o t h r ou gh  the a d mi n  is t rut ~~~ t r a u h  Ic

of s u b m i t t i ng Li new ~ob card fo r  the  h a c k r ohh i a t g  a c t i o n .  As a r e su l t ,

the  hackr ohb i ng  a c c o u n t  w i l l  g e n e r a lly  co n t a i n  on l y  charges  f o r  the

‘‘m a j o r ’’ hnck ro h h i n g  a it u S  t i ons  . Charges recorded in iii is account ove r

one year period appear as e x h i b i t  ~~~

I n a d d i t i o n , the svs tern does not p r ovide  in forma t I oii on how

many backrohhiug s~ tuatjons occur or exactly where they o c c u r . The

.;ve rage Length of the de isv , or the a verage cost per ~he lay ~s the re fore

I t~
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not available . it  was the opinion of the production control personnel

tha t  mos t of the backrobbing s i tuat ions  involve rela t ive ly smal l  charges

and are not recorded a nywhere .

In addition to the actua l direct labor involved in a backrob ,

there are indirect effects . There is an effect on administrative

effort to track the backrob and to p lan and arrange for eventua l re-

placement. Production schedules for both aircraft (the one with the

materia l shortage and the one which supplied the replacement part)

may have to be adjus ted . Backrobbing can also resul t  in the breakage

of parts or components during the exchange and pe rhaps even double con-

sumption of materials when items are not properly tracked or when

breakage does occur.
1..

In summary , materia l shortages have a def ini te  e f f e c t  on the

a i rc ra f t  production e f f o r t .  The flow pattern and the re lative ease

of diversion and backrobbing appear to minimize the overall e f f e c t  on

schedules. The P-3 SDLM line, for example , has a flow time of 57 days .

In the f i rs t  quarter of FY79 , the average actua l turn-around-time was

58 days .

C. THE COMPONE NT REWORK LINE

1. introduction

The Component Line (the “F/E ” line ) is af fec ted  in a slightly

different  manner by a materia l shortage . Much of the differences stem

from the type of work actua lly performed . The component workload task-

ing occur s two quarters in advance . However , unlike the a i r c ra f t  ma in-

tenance line , the actua l tasking varies widely due to cha nges in demand .

17

~~~~~~~~ ~~~~~ --~~ .~~~



Weekly probes designate hi gh prior ity work which override existing plans .

Fu r ther , these shops a re the same shops t ha t  rework components for the

aircraft and engine lines.

It  is d i f f i c u lt to describe a “ typ i ca l  compone nt ” a t  NA RF ,

A lameda . A wide range of components are included . El ectronic  items ,

hydrau l ics , a nd s t ruc tura l f a b r i c a t i o n  all ,  f a l l  in to  this  category .

For the purposes of th is  discussion , an e lectronic component wi l l  be

used as an examp le. Mos t of the comments would app ly to other types

of compone nts as wel l .

2. Descrip tion of Component Rework

The work f low for components is d i f f e r e n t  from tha t described

earlier in the aircraft section . Most component rework does not f low

in a production line , but ra ther is a “workbench” arrangement . Al l

of the repa ir is accomplished by one individua l and the component

remains at  one locat ion th roughout  the r e p a i r .

When a component Is inducted , it is sent to the cognizant

shop , where a technician examines the component , determines the mal-

function , and orders the necessary materials for the repa i r .  He then

places the component on the shelf  u n ti l  the pa r t s  come in .  A t  tha t

time , the component is taken down f rom the shel f , re-examined and

repaired . The component is then tested , c a l i b r a t e d  and sent from the

shop on to its des t ina t ion .

The va r i ab i l i t y  of the workload does comp licate the task.  S ome

components are repaired constant ly  throug hout the year .  Others may

Involve the repair of three uni ts  one quar ter  and then go for severa l

quarters before any others show up for repa i r .

18
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A nother  spec ia l  c h a r a c t e r i s t i c  of  component repair , particu-

larly e l ec t ron i c  items , Is that many repairs are sequentia l in nature . U

For ins tance , i n i t i a l t e s t i ng  may indica te  tha t  a pa r t i cu la r  c i r c u i t

board has fa i led. However , w i t h o u t  th a t  board , it is impossible to

ch eck out othe r sec t ions  of the component.  When the de fective  board

is rep laced , other problem s are discovered . This situation may require

severa l “sets ” of r e q u i s i t i ons and r e su l t s  in very long product ion  t imes.

3. Effects of A Materia l Shortage

Cannibalization is common among components that experience

regular  induc t ion  i n to  NARF , A lameda . For example , the re may be twenty

of a pa r t i c u l a r  CIa~MP (C losed Loop Aeronautica l, M a t e r i a l  Program) i tem

undergoing repa ir at  any one t ime . The t e c h n i c i an  w i l l , in a ll like-

lihood , do anything possible to meet h i s  production requirement or get

as c lose to it as is hum anly possible .

No documentation is ava i lable to ind ica te  how widespread the

pract ice may be. Exhibit ~2) provides wha t hackrobbing charges are

recorded in this area. Discussions with personne l in one shop indicate

tha t in C1.~~MP components , more components are cannibaliaed than are not.

Another problem is that , in genera l , each repa ir is different.

Certainly , some types of repairs  f requent l y recur , however , each com-

ponent requires a different action. When the technician first rece ives

a comp onent , it  is tes ted and then set aside a w ai t i n g  pa r t s .  by the

t ime the par ts  come in , the worker may have looked a t  dozens of  the

same i tem. A l t h o u g h the te st  resul ts  and a descr i p t i o n of the prob lem

a re documented by the t echn i c ian , it  is hard to remember the exact  cir-

cu ms tances assoc iated wi th  each pa r t i c u l a r  component . There is some loss

of learning in this situation .

1~
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Fi na l ly , when the supply  sys tem status on requisition materia l

indicates tha t 100 percent  of the required m a t e r i a l w i l l  not be ava i l ab le

within thirty days , the component will be slated for “C” condition .

NAS A lameda maintains physica l and financia l custody of material in “C”

condition. When the c omponent is desi gnated to be in “C” cond i t ion ,

the pa r ts  on order are n o r m a l ly  cancel led , and wi l l be reordered by

NAS . usi ng a NAS r e q u i s i t i o n  number and citing specia l accounting class

203 funds are required by ASO Ins truction 4230.1 . When all of the parts

are avai lable , the component is re inducted . Exh ibit (1) provides data

55 to the S ize and changes in the “G” cond ition picture at NAS . 4
Trans fer to “C ” cond ition requires packag ing and preserva tion

and some transportation expense. Each individua l component must be

tracked through “C” condit ion as well which is a sign ificant administra-

t ive task. Reinduction into the MARF after all, of the b i t  and piece

pa rts  are ava i l ab le  a lso depends on the NA RF capability and desire to

work on tha t  component at  tha t pa r t i cu l a r  t ime . The shops may be at

full capacity with hi gh priority work , and Li t~iere is not any immediate

demand fo r the rein ducted component , the NARF would not be anxious  to

spend manhours on a component des t ined for  s tock .

A f ina l considerat ion is tha t  the components under repa i r  nay

be needed to support the aircraft or eng ine lines . Delays in component

repair , then , ca n impact schedules in other areas w i th in  NA RF .

D. ENG INE LINE

1. Int roduct ion

Under the Eng ine A na ly t i ca l Ma intenance  Progr am ~EAMP’ . eng ines

a re no longer a u t o m a t i c a l ly  completely  overhauled , but  r a the r each

20
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main tenance  a c t i o n  is des igned  to  repa i r  the  p a r t i c u l a r  f a i l u r e  wh i ch

occurred in  that engtne . Thus , each r e p a i r  is s l i gh t l y  d i f fe ren t .

Eng ine ma intenance  problems begin w i t h  the i nduc t i on  schedule .

As with the other programs , the workloa d p l an n i n g  occurs  two quar ters

in advance . However , wh i le the q u a r t e r ly  workloa d is seen to he f a i r l y

accu rate , the weekly  workload va r ies  w i d e ly . For examp le , the work to

be per forme d d u r i n g  any g iven week depends on the engines a r r i v i n g  a t

the NA RF a t  the pro~~ r time . Cenera l lv , the NA RF ope rates with out  a

b ack log  of  NRII engines  on nest  programs . ~ n the p ar t i c u l a r  F r i d ay

afternoon th is author visited the eng ine facility , the production

personne l were unsure ex a c t ly  wha t eng i nes would he in duc ted  the  fol-

lowing >k’ndav . The . lat l v  i ndu c t i o n  s c h e d u le  sp e c t f i e d  which  eng ine

nedel and ser ies  was expected  in for  repair , however , the actua l

eng ines had net a r riv e d  a t  the NA RF . The p lanne r s  then  examined these

eng ines  which  were a v a i l a b l e  and in need o f repa ir as we l l  as the  shop

manhour load ing s i t u a t ion  and inducted enoug h work to keep the shops

a c t i v e  en p r o d uct i v e  work .  The p lanners  iu thca t ed  cha t , for some

engines , t h c s  s~~tuat ion  is a r egu la r  occurrence.

2 . Pescription of th e  M a i n t e n a n c e

Once an eng ine is inducted , it is disassembled and the parts

are sent to  the appropriate  shops for c l ean ing , inspect ion , and repa ir .

New parts are r e q u i s i t i o n e d  as necessary . After c l e a n i n g  and r e p air

in  the feeder shops , the c omponents co l l ec t  in a cen t ra l st a c ker  until

the  p roduc t ion  schedule  c a l l s  for  fina l assembly . The components  are

then re tu rned  to the  shop and the  eng ine  reassemb led and t e s t e d.  1~ach

engine is run up cu .i test cel l  to insure that i t  is f un c t  ~on in~z pr op er  l v .

:1 
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Any prob lem , w h e t h e r  or not connected  to the work pe r fo rme d b y the  shop ,

i i  i n v e s ti ga t e d  and r e p a i r e d .

3. E f f e c t s  of a M a t e r i a l  Shor tage

The eng ine  programs have been e x p e r i e n c i n g  c o n t i n u i ng  m a t e r ia l

suppor t  problems . Ju r iu g  the f i r s t  quar te r  of FY 79 m a t e r i a l suppor t

p roblems were  blame d for much of the labor hour var i ances  incurred on

the J -52  and T-5t~ eng ine programs . The var iance  amounted to 3131 hours

on a base of 72 , 331 hours  t~
.-+ .3 pe r cen tL  Fur the r  di scuss ion s  revealed

t h a t  the  mos t s e r iou s  m a t e r i a l p rob l ems  were of a long term n a t u r e  and

were w e l l  documented.  One example presented concerned the r5b . ser ies

3 , eng i ne used in t h e  ?— 3 and E - 2  a i r c r a f t . L~flC p a r t i c u l a r  c omponent ,

the  nowe r u n i t  t u r b i n e  inlet case ~2RH 2S-~+ O -0 0 - 2 2 5- 0 9 5 3  DQ) , had been

ava i l a b l e  in January  1977 w i t h  a l eadt ime  of abou t  one month . In

Feb ruary  1 9 S , the l ead t ime  s t r e t c h e d  to about  12 months and c u r r e n t ly

i~ .~hout l~ n e ut h s . As cc Augus t 197~~, when 55 T5~ eu~~ines were in

p r c _ e s s . 2n were in a de lay  s t a t u s  due to the n o n a v ai l a h i l i ty  of th is

- ‘a r t .

This  s i t u a t i o n  is only one of many s imi lar  examp les tha t  could

he presented . M a t e r i a l  ava i l a b i l i t y  r a t h e r  than  ma ter i a l response

t ime s ~s the  major  cause of m a t e r i a l  problems on the eng ine  l ine .

Anothe r  c h a r a c t e r i s t i c  of these engines  is t h a t  p a r t s  usage

can be c y c l i c a l .  As a particular engine model gets older , .m component

w h i c h  had had a very low f a i l u r e  ra te  ove r the years , ma~’ h eg i n  t o  fa i l

in near ly  every engine . This  puts  a severe s t r a in on the supp ly sy s tem

to keep up w i t h  the demand and can r e s u l t  in a p r ocuremen t  w i t h  ;nonths

of lead t ime involved before  de l ivery . Large f l u c t u a t ion s  in demand

_ _ _ _ _ _ _  —
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w il l  cause  sho r t ages  u n t : l  t he  m a n u t a c t u r e r ’s p r o d u c t i o n  and  the  supp l~’

sy s t em can c a t c h  up.

As in the  a i r c r a f t  p r o g r a m , d i v e r s i o n  and h a c k r o hb ln g  are  ve ry

comon , b u t  no da t a  is a v ai l a b l e  to de sc r i be  e x a c t l y  such a c t i v i ty .

Exh i b i t  s~2~ d e t a i l s  the h a c k rob b i n g  c h a r g e s  w h i c h  were recorded . The

mecha nized st a c k e r  provides  a re ady pool of spares , howeve r , the

administrative problems assoc ia ted  wi th  c a n n i b a l i z a t i o n  are more si gni f-

icant  than  ~n the aircratt program since the engine stacker is a manua l

sy s tem.  ~The s t ack er  is op e rat e d  by severa l attendants that ass igu

p

s tor a ge  l o c a t i o n s  and n a in t a i n  h an d w rit t e n  r ecords  of the s t a c k e r ’ s

c o n t e n t s  and lo c a tcon s . ’

But c a n n i ba l i z a t i o n  has an ad d it ~~oua l n e g a t i v e  i m p a c t  wh ich

cs pecul i a r  to the  eng ine  p rog ram.  7he s tan d a r d  pr o c e d u r e  is to  keep

a l l  of the  p ar t s  of an e ng in e  t og e t h e r  as much as p o s s ib l e .  A j e t

engine  is a d e l i c a t e  equipment  b u i l t  t~ c l o s e  tolerances , h owever ,

over t i n e  components tend to  “wear t oge the r ” . A used component , s t i l l

w i t h i n  to le rances . nay not work p r o p e r l y  in ano ther  e n g f n e  because

the par t s  are worn in a d i f f e r e n t  manner . Theoretically . i~ cann ’J”ali~

z at i o n  increases . gr e at er  problems should  he expected  dur -,ng t e st in g .

A key decis ion p oi n t  in the eng ine maint enance  cy c l e  occurs

a t  the point  of f i n a l, a ssembly . I f , ~i t  t ha t  t ime , al l  of  the components

are  n~~t a v a i l a ble , the eng ine is t r ans f e r r e d  to “Code ~~~~~“ . This  is an

administrative classification that involves  l i t t le  ac t u a l expense , except
E

t ha t  i l l  work ceases on the engine u nt i l  a l l  of the ~i ar t s  requ ired  are

rece ived. rhe par t s  could he coming f rom supp ly or from one of the feeder

shops .
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ru e engine ~‘ar s J~ not l eave  t h c  bui UI in~ but nay require

i nor pres e rva t iOfl . As was the case f or  c onponc  u is  in ‘‘C’’ c ond i i i  on ,

the t :ne that an cn~ i n c  is in “ C~ dc ~~~~~~ does not  c ou n t  as a pens ltv

a g a i n st  the NA~.F. l ’ha t  is , the  t u r n - a ro u n d - t im e  ~TAT~ s t a t i s t ics do

not  inc lude t h e  amount  ci t ime t h a t  an en g i n e  is he ld  in ‘Cod e ¾” .

trAr~ doe s u o t  a c c u m u l a t e .  D u r i n g  the  f i r s t  q u a r t e r  of Fl 74 , the

a v e r a g e  ~AT was  33 djvs , w h i l e  the  a ve r a g e  t ime an  engine  was at  thc

NA {F was ~1 J ays  . rhe  number  of er tg  ines ~n ‘ Code ¾ ’ ~n June  l — ~ a

was 1O.~.
p
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IV . LEVE LS ~F SERV I CE

.A . I NT R O DUC T ION

Thus f a r , t he  typ e s  of work  performe d by NARF , Alameda h av e  been

ex p l a i n e d  as w e l l  as the a c t i o n s  taken  by the v ar i ou s  d i v i s i o n s  to

cop e w i t h  t he  p rob Lem of m a t e r i a l  s h o r t a g e s .

A ctuall y , ma ter iat shortaces ~an occur i’r three reasons . First ,

~a t er i a L w h i c h  ~s ~v a i l ab l e  l oc a l ly  -nay no t  be d e l i v e r e d  q u i c k ly  caus-

ing d ay s  o t  delay in production areas. Second . t h e  m at e r i a l  may not

he a va i. t~ih l e  L o c a l l y  even thoug h i t  is a v a i l a b l e  w i t h i n  the N a v y ’ s

su p p ly  sy s t e m,  t h i s  typ e  of s h or t a g e  causes  de l ay s  as th e  m a t e r i a l

is sh ipped  to  the NA RF . F i n a l ly , the mate r :at -nov not be available

in the system a t  a l l , .  Th i s  r equ i r e s  a p r o c u r e m e n t  a c t i o n  1w t t h  it s

L e a d i t m e )  a m a n u f a c t u r e r ’ s p r o d u c t i on  run ~with its leadtim& and

s h i p p i n g  o t  i t s  t ime L

3 . MA TE R IA L AVAIIa\B ILIT ’t’

The question of materia l ,‘v a i l ab i l i t v  is one of s t o ck i n g  po l i c i e s

and ~ r o c e d u re s .  E v a l u a t i n g  poss ib le  a l t e r n a t i v e s  to the  c ur r en t

sy s tem is beyond the  scope of t h i s  r e se a r c h .  However , the leve l of

m a t e r i a l a v a i l a b i l i ty  c u r r e n t l y  provided to the NARF by NAS was de te r-

m i ned .

Exhibits ~~ and , -~
) summarize  the po in t  of entry ~POE~ effective-

ness :~rov ided by NAS to the NARF for a three month period ending

31 March 1079. It shows tha c , for the mater ial cognizance codes presented ,

NA RF . A l am e d a  recei ved only slightly more than ~U pe rcen t  of all the

m a t e r i a l  i t  r e q ui s i ti o n s  f rom NAS Supply .
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To put  t h i s  i n to  pe r spec t ive , cons ider the repa ir of a p a r t i c u l a r

component which requires four different parts. If it can be assumed I -

that the fact that NAS Suppl y has a part icular part is independent of

it having any other part , then the probability of having all four parts

is the product of each separate probability . In this case , since the

ove ra l l  e f fec t iveness  is .408 , the p r o b a b i l i t y  of the NA RF obta ining

al l four par ts  from NAS is ( . 408 )~ or .0277.  Eve n if e f f ec t iveness  is

raised to a .85 leve l , the p r o b a b i l i t y  of h a v i n g  a l l  four par ts  is

( . 8 5)~ or .522.  Of course , t h i s  inc ludes  only assets available immedi-

a t e l y of f  the shelf  a t  NAS and does not include stocks held a t  NSC ,

Oakland or any o ther  a c t iv i t y . But i t  does h i gh l i gh t  the seriousness .“

~~

of mate ria l ava i l a b i l i t y  and its importance to the overall indus tria l

e f f o r t .

C. CURRENT STANDARDS

Requ i s i t ion  and del ivery response s t andards  w i t h i n  the Depar tment

of De fense are governed b y the Uniform Material Movement and Issue

Priority System (IJMMIPS) as set fo r th  in OPNA V Ins t ruc t ion  4614.1 ( s e r i e s ) .

The U~~1IPS standards , f or examp le , p rescribe how East  NSC Oakland should

re spond to requis i t ions  of various p r i o r i t i e s . The last  column of the

tab le shown below l ist s  these s tandards.

NAS , Alameda and t’ZARF , Alameda current ly have an ag reement which

commits NAS to respond to NARI requis i t ions  much f a s t e r  than the UNNIPS

requirements . The th i rd  column of the fo l lowing  t ab le  provides these

standards.
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Issue Crc~ p Pr i o r i~~~ NAS Standard NSC S t a n d a rd
çu~~cI I’S )

1 01-03 1 hours  d ay s

II 04—08 •~ hours 3 days

I I I  09- 15 24 hours  11 day s

rhe NAS s t an d a r d s  are a res tilt of a mi d -1 ~)~~) agreement be tween

NAS Supp ly  and the NARF . At t h a t  t ime , the tWo O ct  i v i t l e s  ~ - ‘ro two

dep ar t m e n t s  wt  t h  ~u the :\ r S t a t  ion . The Supp lv De!-~1 r tment na jut .i m e d

ap prox ima te  lv  2 t ~ m d  iv idua I s toreroonts w h i c h  were  c o — Loca ted wit Ii the

shops in  t h ~ depo t .  In an c i  f o r t  t~ r educe  du p l i c a t i on  and waste ,

supp lv c o ns o l i d a t e d  t h e  s t o c k  in a c e n t ra l loca t ion hut promised the

above dcl iverv schedule to insure  tha t serv ice to t h e  shops was not

degraded .

A t  t h i s  point , it will be hel p ful to  e x a m i ne  the  leve l ot  se r v i c e

ac t u a l lv received by the  N A RF f ront  both N SC , Oak lo ud and NAS , A l ameda

ro do this , r equis it ion do to extract ed f rom  the  Demand H is  tory F i l e

was used to t r a c k  r e q ul s  it  ion p rocess  in g  t ime m d  d~ l i ver y  t inc . 1’h~

r e s u l t s  of t h i s  ona lvs is ippea r t ’e low:

NAS AlA ME DA
fota I 5y~ tent Supp ly Point

Iss ue Cro~~ Response Ttrnt~ Response rime

I ‘~.0 days 0.2 days

I I  5 .5

[[I ~.1 1.2
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N Sm ,’ i~~KIANI )

Tota l Sy s tern Supp ly Po in t
Issue Group Response Time Response Time

1 8.2 days 1.0 dave

I I  9.t~ 1. Q

I I I  12.1

A de t a i l ed  report of t h i s  a na ly s i s  appears as E x h i b i t  t~~’, .

Wha t t h i s  rev iew ind i ca t e s  is t h a t  MAS ~1oes not .mppear t o  be

me e t i n g  the s t a n d a r d s  e s t a b l i s h e d  fo r  NARF support . The NAS dot’s

respond f a s t e r  than  NSC Oak land . however .  01 even 5Ut ’a t e r  in t e r es t

a re the tota l r e q u i s i t i o n  t ime s which i n d i cat e  hat NARF . A lanmcda is

— e x p e r i e n c i n g  very long ove ra l l  times , and tha t most of the delay i S

in te rna l to the NARF i t s e l f .  On P r i o r i  tv 02 items . for examp le . NAS

made the issue and de l ivered the ma te r ia l to the cus tome r in mu mvt ’rogt’

of 0. 2 day s once NAS rece ived  the requisition . However , i t  ook the

NARF an average of 3. t, day s  to  process and r e le a se  the  r e qu i s  i t  i~ ’im into

the  sy s t em.  It  appears  that majo r  improvements in overi 11 m a t e r i a l

response t imes may he poss ib Ic s imp ly 1w i m p r o v i n g  procedures  w i t h  in F

NA RF . Alameda .

D . TME EFFECTS OF CHANGES TO RESPONS E STANDARDS

The evaluat ion of the ex i s t ing  standards and of  possible changes t o

those standards was based on interviews mud inform a l discussions with

NARF p roduct ion and p roduct ion control , and mna teria I p lanners . A l thoug h

highly subject ive , these opi nions o f f e r  ins Ight into time act no I produc-

tion ope ra t ions .
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1. A i r c r a t t  Line

The a ircraft l ine personne l , wh o have more I t e xib i 1 i t~ ’ to over-

come ma t e r ia l sho r t age  pr ob lems were Leas t  Impressed by sugges t ions of

poss ib le  improvement  to  del iveries  of two to three hours for l’~ 11

m a t e r i a l .  The p l anne r s  t h i s  a u t hor  ta lked  to s t a t e d  t h a t  t he  t i m e

stand a rd i t s e l f  was not of gr eat  Importance . It  was much more c r i t i c a l

t ha t  whatever  s t andard  is es Lished is met cons is ten t  lv . O v e r a l l ,

no terta 1 ova i lab i 1 t t v  is much more c r i ti c a l  t h an  rapid response.

It was a iso beli eved that , since work—~mrounds and e m n u i bo I iza—

t ion were read i lv .ivo i lab Le , the length ot the product ion work on the

a i r c r a f t  would not be d i f f e r e n t , tha t is . the t u r n -a r o u n d - t in e  or the

schedul ed f low would not change .

W h i l e  de l i v e ry  t imne measured in hours  i s  not cri t l o t  1 or t h e

a i rcr a f t  l i ne , in genera l , the Fl ight Line night benc fit from dcl i vo r y

t imes of one or two hours .  I f  on a ircrzm ft be ins es t e d  ~us t p r i o r  t o

de l ivery to fleet develops a prob Len , it would be va luol-’ l e  to  ‘bta

repa i r  parts  as q u i c k ly  as possible . The por t s  n ay  or nov not be U t ’ Ia ted

to the work pe rformed 1w the NARF hut  nay he I or t oy  ropa it’ necess ar y

for a i r — w o r t h  m esa wit ich  mist be made so tha t the a i r cr a  ft can be t e s t e d .

The re is no more ‘‘s lack” in the schedule and .muv de Liv direct lv a t  t oo ts

comp le t ion . It  is not c lear how o f t e n  th i s  p r o b l em  occurs , but  wh eim

it  does , the par ts  requ ir ed ore new a v a il ab l e  through divers i on , b a ck -

robbing , or NAS supp ly .  Which source f supply is used depends on time

s p e c i f i c  part  required Lifiti  the schedule ot the a i  r or a  I I . I t  ap p ear s  as

i f  d ivers  ion is t ime pre Cerre d m e t  ion and t h a t  a dcc is ion b etween bock—

robbing or NAS suppl y is based on e it he r requ i s  i t  ion s t . m t u s  or t h~ exper-

ience of the per sonne I i n v o l v e d  as t o best ne thod o t 1 i 11 tu g  the requ i r e m n e n t

2°



I t is likely that the demands would be highly random and that the range

of items demanded is broad.

2.  Component Line

Suggestion of response times of two or three hours for IG 1

and U brought mixed responses in the component area . The primary

point raised was that unless the supply effectiveness was 100 percent ,

such time standard would be meaning less. The technicians were quick

to sta te tha t it would not accomp lish anything to have 85 percent of

the parts available in two hours , and then have to wait for three weeks

for the remaining 15 percent.

It  was noted , h owever , tha t since some of the repairs are se-

quentia l in nature , a quick response to unforeseen secondary require-

ments would be of great value . Even if the bulk of parts were available

in three weeks , the technician , when he assembled the unit , may discover

tha t he needs one more item to f inish the job .  A quick response on that

fina l item could allow timely comp le t ion of the unit and avoid another

three week delay.

The production control center was concerned about “C” condition

mater ia l .  I t  was believed that more logical and timely decisions could

be made about committing items to “G” condition if adequate information

was available early concerning requisition status and materia l availa.-

bility . Currently , the production control centers prepare the requisi-

tions and send theta to the material control centers where the requisition

da ta- is checked , verified , and keypunched for transmission to NEtS Supp ly.

The production control center doe s not know whe ther s~~ c i f ic  parts are

currently available from the NIP stores or NEtS or NSC . Requisi t ion

30
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s ta tus  is considered to be unre l iab le  and slow . It was cons idered

norma l not to receive s ta tus  on a requis i t ion  for 10 to 12 days a f t e r

submission.

3. Eng ine Main tenance

The respons e to proposed delivery times of two or three hour s

was mixed in the engine area as wel l .  Th is was probabl y due to the

fac t  tha t the bi ggest problems faced were tha t the eng ine d iv is ion  are

ones of ma te r i al a v a i l a b i l i t y  ra ther than  response t imes.

Of the shor t  time problems , one area of concern was informs-

t ion about ma t e r i a l  a v a i l a b i l i t y .  The shop personnel needed to know

wha t mater ia l was avai lable  and a t  wha t locations so tha t  a logica l

cann iba l i za t i on  decis ion could be made . As in the component areas ,

the product ion control  cen ter and the product ion  supervisor  do not know

if a pa r t i cu la r  part  is ava i lable in NIF s tores , a t  NAS , or at NSC.

Arme d with  the ri ght  informat ion , proper decis ions about cannibalizat ion

could be reached .

One quest ion posed to a product ion supervisor was t t Civen the

s i t u a t i o n  t h a t  you could have a new part  ava i lab le  in three hour s ,

would you wait  for  a par t  from supp ly or d ivert the par t  from another

engine ” The immediate response was to divert  the pa r t .  The reasoning

was that:

a. production was in control of a diversion and therefore  the

extent of the delay was within his sphere of control ,

b. he was skeptica l that supply could deliver and that he was

unable to find out in advance that immediate delivery was possible , and

c. completing the engine was his primary objective .

Although this was only one ind ividua l opinion, it appears tha t more than

3].
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a f a s t  response t ime from NSC Oakland wi l l  be necessary to gain e f f i c i e n c y

in this area . Cus tomer confidence and ability to impact the system wi l l

be important factors .

As in the components , it was stressed that 100 percent supp ly

effectiveness is required before work can be completed. Rapid response

on 85 percent of the parts  requisi tioned wi l l  not y ie ld  marked changes

in NA RF prod uct ion or in the number of eng ines in a delay sta tus .
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\. CON CLL~S ION S

Tb is thes is has a t  t empted to d e t e r m i n e  t h e  c i  icc t a  ot  a mater ~o 1

sho r tage  on produc t ion of an i n d u s t r i a l a c t i v i t y .  A hr ic t ever ~’ few

of the bus iness  base for  NARF . Alameda was p r e sen t e d  as hack~round and

var ious  appr oaches used by the d i f fe r e n t  d i v i s  t ens to  cop e w i t h  m a t e r i a l

shortages have bee n exp la i ned .

~\RF , Alameda s u it o rs from m a t e r i a l  sho r t ages  in much t h e  same

manner  as any commercia l industria l plant. l’hcre ore work s top p a ge s

w o r k — a r ounds , worke r  inc ff ic icncv , and admin is tro t ive pr ob loins such as

res chedu I us and p lanning. A l l  of the above t t e ins  a d v e r s e  Iv .m f t  oc t

o t t i c  iencv and the re  tore  the  cos t of d o t  ni~ bus i ness

The N avy • as a wh ole , suffers Iron do lava in product iou . CuS t one r

u n i t s  ma x’ exper ience degraded serv  t O t ’ such as ~rounded a i r o r m  t t  and

impaired miss ion cap -mci Li tv . ~1ore no t er  to 1 n do lay r e q uir e s  ner o

ma terto 1 in the i’ ~~‘e 1 inc to prevent ser v i ce  dogroda t ion .

rhe production divisi ons cop e w i t h  t hese  p r o ble ms  l arge  lv by J ive t - t -

ins ~F I parts from one invent orv t o  a not h e r  . Vhe other no thod  is o

hoc kroh ~ p o t  from a un i t wh t ch is not ~‘j’O ri t i ona I to a 110w a not h e r

unit to become so.

These two act ions w ill SUS to in product ton t empor ar  i lv . t’t mt th~ v have

costs associated with them. Connihali .atjon increases t h e  risk ot

damaging good ma ter Lii and it increases the admnin is trot tvt’ work load by

requiring tracking and r e s ch e d u l i ng .
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Examinat ion  of the processes and d iscuss ion w i t h  the people involved

leads this author to the following conclusions :

t,1) The cost accounting system currently does not capture the cost ,

duration , or nature of a mate r ia l shor tage de lay in any program.

~2) The type of production currently underway at NA RF . Alameda

does not require deliver-v times of less than 12 hours.  Standards

that guarantee two or four hour delivery are , at this point , not

necessary . Neither the production efficiency nor the material pipeline

would change s i g n i f i c a n t l y i f such a s t andard  were met .

Imp rovements to the e x i s t i n g  sy s t em should address , as a m in imum .

the f o l l o w i n g  points :

(1’l Ma te r i a l Ava i l a b i l i ty .  The m a t e r i a l  s h o r t a g e  prob lems tha t

appear to have the greatest effect are ones of m a t e r i a l a v a i l a b i l i ty

ra ther than slow loca l delivery .

,2’, Information. NA RF personne l making production decisions need

accurate and complete material availab ility information Lu order to

make intelligent production decisions .

13) Actua l Performance . Overnight de livery appears to be sufficient

for norma l situations . This standard should measure the time from the

point at which the materia l requirement is identified by production

control personnel until the materia l is physically at the production

control center and ready for use, It is important that the standard be

met. The peop le using the system mus t have confidence that i t  will work .

NSC. Oakland and NARP , Alameda should continue to work together to reduce

the tota l system response time by reducing requisition processing delay

and duplication .
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C Condition Material S t a t u s

~~~ i 1 June

C Cond i t i on  Components

Number of Line Items 7’)3 St- 7 905

Number of Components 4b93 4448 4ti17

Number Awaiting Reinduction 210 13’) 107

Bit Piece Requirements

Due In  4ó08 4809 5’49S

On Hand 4998 -4/31 ~~~~ 
p

Tota l ‘) t ,Oh ‘4540 1084.

Dollar Value of C Condition M a t e r i a l  
~$ millions

’t

Components .~~.O .8.b

Bit Piece Parts 1.4 1.~
’ 1.3

E x h i b i t  11~
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NA VA L A I R  REWORK FAC I L I TY , A li\~~~I~~

~~CKR OBB IN G CHA RGES

~Ind i rect  - Accoun t  “
~~~~“)

Code Charges th ou rs~ TOTA L
b / 30 /78  9 / 3 0 / 7 8  12/3 1/ 78  3/31 ‘79

S31 -~57 32 1 2-. 1ij 33 H

3 0 -~o . 1

0 0 0 7

30 1203 1O~~ rs1

~40 453 20 1 ~2s 29bt

950 ~133 ‘4233 sO~ 3 323 37 L
H

‘51 ~‘4t~ -e ’2 51°

N ot e :  A c  the s t a n d a r d  l abor  r a t e  of $13.05 per hour ,
~~~~~~~ hours equa l s  $~~5(’ , t’b3.

E x h ib i t  ~2 ’I

.4 -
~
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NAS ALAMEnA SLTPL\ POE ~FFEC’1’IVENFSS

FOR
NARF ALAM EDA

~~~ TA N  ~~‘) - MAR ~~~

CC~ JAN FE B MAR rOTA L

-.0.0 ~t.5 20.0 31.5
3 4 . 2

~S.1 t’.J 40.0 ~ ‘.3

~ 0 . 0  14.3 i S .0
32. 3 24. -~

37 . 4 O .~~
) -+4 . .44 .4

40 .0  2 0 . 3  -+0 .0  3 3 . 3
‘41 2 .3 t. .3 5 .  (‘- .3

30.5 2 h . 3 30. 3 2 5 .5
10. ’) 3.u’ 0.0 - .0

J~~.t) 3S . 2 3S~~ )

‘40 11.5 0.0 0.3
S3~~~3 -+‘),9 30.2

‘45 0.0 0.0 .1 .0 0 . 3
4 0.3

2 5 . 0  2” . 34.t’

‘5.5
‘4:: S . 2 .+2.5 .3.7 .43.5
lii 70.0 SS . 2 “-‘.7
IR ‘2.4 5 ’4 .5 ~3 .  -

~ ‘3.2

“BIG FI VE” S SP CC~~S 1 ’4C , ‘414, ‘4G . ‘~N :\NP ‘4.3 40.5

i~x h i h i t  ~~~ 
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NAS ALAME DA POE DE MA N DS

FROM

NA RF ALA ME DA

(JAN 79 - MAR 7°)

COG JAN FEB MAR TOTAL

9A 10 19 15 44
9C ‘415 975 lObó 295b
9D 31 38 50 119
9E 7 7 20
9F 92 157 124 373

337 867 1098 2802
9H 5 5 5 15
91 43 n3 n9 17h
9.J 325 432 356 1113
9K 30 28 4o 120
9N 2 2 n 1  22 5o 284o 7363
90 17 5 10 32
9Q n4 5 973 984 2b03
9S 5 1 - —
9V 623 394 8o4 2386
‘4W 50 59 73 187
‘41 26 38 34 98

4374 5065 5244 13t-83
98 157 183 338

IR 2489 2984 3580 9053
ZR 173 271 309 753
5R 214 140 58 312
6R 11 5 22
SR 3 12 48

TOTA L 35837

E x h i b i t  t4 )
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[N1 TIA L D I s r R I hUT I ON LI ST

No. Cop ies

• 1 . De fense Documentation Center 2 
P

Cameron S ta t ion
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