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1.2

I INIACLJCIioN

This rerort ocutlines the work carried out by J.3.
Gooderson, a Consultant in Inventory Managem nt
Systems, durins a one month assignment at the
Preventive Msintenance DJevelopment Centre (FulC) at
Kala Zhan £i3<u, Ravi Rayon Ltrd., part of the
Federal Canemical and Ceramics Corporation Ltd.
(FCCCL). The terms of reference of the assiznment,
as set out by Dr. A. Bazescu the Chief lechnicagl
advisor of the Projcct, were:-

- 7o advise oa the content of a course on
Inventory iXanageczent to te Ziven a3t thne Centre.

- Po assist in sclvinz an Inventory Control
croblex in the Lavi Zayon factory.

- Jo give guidance to tne 3%2f of tre lentre and
of Ravi Zayon ou the cgrinciples and %“echnijues
of Inverntory ilznazement.

I should like to express my appreciation of the
assistance given to me on this assigrment by

Dr. Banescu, Chief Technical Advisor, ir. 3arfraz,
dead of the FulC, ¥r. Zutt, Chief Zngineer of Ravi

Raycon Ltd. and all of their staff w»ith wshoa I worxed.
The cooperation given sa: instipting.




IT <0 . RY OF ReC MazNDALIONS

2.7 The main recomzeniations that are made in this report
are:-

The course prepared on Inventory Management should
be presentedi, for a minimum three day period, to
Managers and Supervisors fron FCCCL and other
industries in Fakistan.

2. The Finance ~unction of Ravi Rayon Ltd. should
investi.--ate means of avoiding delsys in installing
replacemens € juipzent which are due to accountig
practices.

3 A policy of ejuirment standardisation shouild ove

introduced in 3avi Zayon Ltd. and 1n otrer FZ2CL

factories in order to reduze the numder of spare
carts that are rejuired toc te stccked.

. Considersticn should te ziven to writing dosn the
value 0f obsclete stocxs 2nd to disposing of thex
at the test price available.

S A study to increase the incidence of Flanned
Maintenance shouli be undertz=ken to reduce the
occurrence of unplanned stock-outs.

6. Data for a sampl: cf the Znzineerin: inventory at
Ravi Rayon Ltd. shculd be ~ollected and analysed to
deterzine suitable systems of centrcl for each
classification. _~etailed instructions Tor this worg
have teen ziven.

7. Before “eciiing on 3 Comguter Control 3ystem, avi
kayon Ltd. should determine which stock itexs to
contrcl by computer, which methods of ccntrol are
required and what software programs are available.

The classification of Engineering stock itvems at
Ravi as-on Ltd. shculd be reviewsed in the lisht of
the detailed cozamen%s in tzis report.

n
.

1 of lcw usase value

R It is unlikely tha 0
1 ne ecorncaic.

- >
: items :y computer 35
10, Classification of inventory should take into account

the ~npual Usage Value of an 1itexz 1ot only its Iten
Value.
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III ISVELToxY CONIrCL ClUasE

I have prepar2d 3 course in Inventcry Management based
on zaterial that I hrousht #ith me to the duty station.
lhe course, which consists of twelve 2-hour sessions,

has been fully edited to brinz it in line with the
rejuirements Lor training in Fakistan includicg the
translation of all worked exanples into local currency.
Zach session of the course is supported oy desizns for
visual aids, w#ith nandouts for participants and extensive
course notes for the instructor., amountinz in total to

scxe 150 rages of text.

for training Jugervisors and
niustry with s special olaa towards
~itn maintenance inventcries. It
for exa:iniAg crroblexs with

n? for devisingz and izrlementiug
s. I recomzexnd that the

for a mininum tnree day
rsonzel frox FCCCL azd cther
‘z instructors at the Freventive
the iustrqvuora
cffer the ccurse

_ne ccurse 1s Zesiine
M :DzZers in Farxistan
the prctlems concarn
carc 31350 acs 3as a2 Da:

ticular invernto
sclusions to these
be

[STRE Y
-~

course should te
;e“*od to agrrep
nerical irndustri=e
Mainternznce Develor nt Centre. 43
Zain experisnce it hi 1 be rpossible %o
to participants from a witer industrial base 1n

Takistarn. An outline of the course is given at airpendi
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4.4

IV A‘\VLL‘LV‘Y b\;:;- - - :\I‘ JAV.L ﬂ-{ b LJ?D.

There are two zain stores it Ravi ay.cn, an Engin-ering
s3intenance Store, holdinz aprroximsteliy 40,000 items,
3zt a Proiuction daterial CZtore with about S0 items.
Tinished rroducts 13re 3ilsu held in stock. My
investigation concentrated on the Znzineerinc Mainternance

Store.

-~

such of the manufacturing ejuirment at Zavi Xayon is 2C
years old and now rejuires total replacement, in many
cases spares for the °quipment ar? no lionger available
Iﬂ these cases the so0lution has heen tc try to obtai
ilar itexs frczx alternsative suo:lla“s, if this i3 not
le chen the part has to be 3 ant ‘actured scecially.
“he Chiel Zasinz2er nac e the
nts for fusure e, ;uipzen t and ¢
ng wale avallable Jor
i

. A
lack o
n rerlicement ejuipz
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zerlacezent equirzent is :=¢
in s%ock under an inventory
to the particular proluction

rejuired until it is installed
in installation until there is su
the production operation to cover
Company has already purchised the

this kind, *o accord with acco.ntizs
not be necessary and I recommend riast
Function shoulid investigate means of
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A further protlex i3 caused by the lack ¢f standardisation
of ejuipment and the resulting lsrze variety of spares
“hat are rejuired to maintain the different tyres and
models. This troblem cannot be overccce in the shnort term
but can be reduced in the future if a policy of
standardization is introduced now. I reccammend that shis

snould te dcne.

rt Classification O Inventory

fhere are, at present, two miin classilications of
ir entorv in tne Ec:i" erias 3icre:-

- derlenishzent Jtexz
- Non-kerlenishzent Items

Non-ieplenishzent Items are purch2sed f{or sgpecial prajects
or for replacemerts or are itexs for ahich the demand is
ver; interasittent. Rerlenishment Itexzs sre those re uired
for, rermal zainternance 2nd for seneral uzase.




Present Control Jysters

4.6 Ncn-Replenishment Items are ordered as rejuired for a
period or for ejuipment replacement. Those #ith very low
usage have an appropriate re-orier level set. JSpecial
autaority is rejuired from the production unit concerned
for those iteams thaat are purchased from abroad.

4,7 Zach Replenishment Item has a Bin Card on which are
recoried an orier level, ar order juantity and a minizum
stock level. In general the levels are set as follows:-

- Crder ,uantity "2 months supply
- Srder Level © zonths supply
- dinimum IJtock 2 months sugp:iy
Jariations to Shece l=vels are neclessary for izpcorted
items, %iich can taxs up to 2 ponths to cobtain.

Itezs purchazed in Lancre are usua..y alloved one zozth -
lead time but can often be cttained within 24 hours.
Itens which have a unit value of zore than 5,0CC rugpees
are subject to a :zpecial review 5y the Chief inginecer

be.ore any replenishzenc is made.

4,8 Many items in stock have ro usage 3and are obsolete.
Cispcsal lists of these items have been prepared in the
past but many could not bte s0ld because accounting
practices would not permit disposal at a price telcw their
booK value. Jince tnese items are of no use %o %ne compary
and are a burien in the “orm inverntcry carrying costs, I
recommend *“hat consideration shouid te given to w“itin;
icwn their value and toc the dirnosal of them at the test

rice obtainabie.

4.9 There are alsoc oczccasions wahen items rejuired for
maintenance are not in stock. ihese o:curences can only
be reduced by the izplementaticn of more planned
maintenance and I recozmend that a study of ways to
increase the amount of planned maintenance should ke maie.

srendations For Imorcvezent

necc
4410 0 okier to ietermine ahat izprcvements ¢an be zale %o
. th ontrol of the Zngireerins anantC?J 3% Rasi Fayon, I
asked for a ranioar samzl2 of 520c«3 ani movements Lo be
taken at tae ;actord. A3 can te seen froz the 3Irapa at
appendix 'o' it is not recessary to an 3ljse 3 large sazcle

to obtain details of the tehavicur of tae inventory under

tne present ccntrol systezs. Inus the sarple =ize was
set at 400 items. .CoTe 5e.eral instructions fco collectins
the 4ata were taxen frcz the inverntory zon%rol course and

| B 4

are shown at appendix 'Cf. Jne jata collected or 2azn
itez was as folloas:-




Code No. or other Identification
Unit Cost of It:-m

Usage for last two years

Present Stock juantity

Number of Issues in _ast two years
Classification of Itezx

It is likely that the present classification of the
inventory is not sufficient to zive proper control aad
I recormend that the following classification should be

adopted:

4+
.

-3
-3

“ormal Rerlenishzent.,
Zapital Iro‘ects (new or revlacezent,.
Jecurity Itews.
Obsolete Ieems
é ?escripcion of each classificasion is ziven at agreniix
T
5a12 An analysis snould be carried out on the sarple collected
in the =anner 3Jescrited in sessions 2 and 1C of tnh
Inventcry Cortrol Course and suitable zystems, as descri
in the ccurse, should te levised for 2acnh catezory
according to the finiings of the analyses. J4hen
desizninz the systems the followsing points snould bte borne

in zipd:-

Normal zeglacement Itets

Control systezs for thecze items shculd be designed
for three clazsifications ¢f anrual Uszze Value, zot
by their Itex Value as at present. 'a' items shoull
have personal control, 'B' items autoratic control
and 'C'items 1 control system such as the 'Iwo Bin
Systexs' whica reduces clerical activitly to a ainiauz.

Security Items

These items rejuire personal control and the Chief
Znzineer should consiler the following when deciiing
whether to replace iters used in this category:

- Is there a suitable alternative itexz already in

¢ stock that could be uzed?
- would it be possihle to effect a temporary repair
- when failure occurs and orier the item only vhen
rejuired?

- Could planned maintenance be introiuced to forecast
the nee? for reglacement?

- Joes any otrer factcry in 7

2L hold the same
jter in stock ani coul?l it be ¢t

ransferred?




Ccxmruter Cystems

Obsolete Itexs

Items in each category should be regularly reviewed
to deterzine whether they shoul? be placed in the
obsolete catezory. Ctsolete items should be written
dow#n in the books and iisrosed of.

4,1

Z
s

utilise ,puuha.u) by the unof,

Ravi Fsvor has olans to pewsewmse 3 computegﬁfor Inventory
Control and Costing. It is important that "the analyses
recomrended choulil be carried out and that =zanual

systexs should be designed and implemented before determinins

™
~ 2 -s
ertainl:

shich itezms are suitable for coztuter control. ,
it vould nct be eccncxzic to use 3 ceomzuser for 1o

uszge value itezs.

cnly in thiz say ~ill it be pczsitle to let2rzine wghich
soft are pro-raxzs are rejuired to contrel the wvaricus
catezories of stock and whether a particular cczputer -
zanufacture can grovide tnexz. a ccmiuter will not

izprove the control of inventoryv at R2vi nayon unless

tre man2gezent unilerstani exactly how it will Te used and
tney can cttzin the soft.are cthat tney rejuire.
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surinz the lz:=t week of azy assignment I worked with three
zenters of the fxlC and a Manager from Rvi Rayen to
instruct them on the principles of inventory control. =Zach
sezsion of the Inverniory Control Ccurse was reviewed an
evaluated and all jueries that :hey had were fully discussed
and answered. I also sutervised %tue start of the work
invclved i collectinsg the 1ata for the inventory sazple at
<2vi Rayon. The people involved in my discussions were:

- wr. Zarfraz Jead of rulIl
- .r. Irian ~acturer
- .r. xirces _ecturer

. Nlaz ManaZer, LnZineer's ltcre

f3vi Zzyon

In szdiiticn tc the inasriucticns iven I presencted the -
Lizrary of tne z.IC wxith ccpies of 16 zzrers, from wvaricus
sources, concerning Inventory Consrol ani I[raining Lethods.
~ 1ist of <nece parers i3 ~iven ataprendix 'Z'.
vita regard to cother literature -nd Lcoks that tne Centre
should rurchsse, I left, with the Fulu, a list of tooks thnat
are oLeld at the library of the sritish rrotuctiorn and
Invencory Control locizty, of saica I az 3 Felilow. I also
ieft a tibliography of coanfsrence papers oan Frciuction zand
Inventory ventrol. I attaca, 3t agpeniix 'F', a resumé€,
sicich I nave grepareil fcor cthe TuWlo, of tne crincical Boeks
of Luueresc in zhat library. 1 recczzend, in rarticular,
t2zt ctae library of the = snould purcnase tre Icllowing

v
Hocxs on Inventory idanagement

1. A Guide to Stock Contrel albert Zattersby
Zitzan Publishing Ltd,
2. 3tock Control in Adin 3. <romas
s#anufacturing Industries Gower FPress Ltd.
4., Aausomatic Iaventory ZJontrol D.A. Barrets
lechnijues Susinz3s 3ooxks 1=%7.
4. Zffective Jarehousinsz C -Ae. Zurton
Zaclonald and Zvan: L%i.

cn the subject ol cczputer 3ystem~ I vas avle tc leave the
fcllowving material at the Cenire:-

|
-

“« A General Infcrzaticn xarnual on the iewlett Packard

‘ waintenunce Jdararerert Jystem.
2. an introiucticn %o the Xerox 'Juzt in .ime, syster.
a price list for cozputer .raining filas.

‘e o copy of a nalf hour Videc Recoriing of H.1.'s
vu3t in Jine system.




Appendix

UUlolde OF INVERIOnY CONIinOi CoUidE

q ar Introduction to Stock Control
£ ¢f Stock

¢ of Ctockholding
tles of Ztockhcld
PN Elezents of Stock Control

kecuirements Flanning Syster

Materisis
Crder Fcint Cystern
lLegd lines
CzTety Stocr
Crier roint
Orier _uantity

z. level of service ané Safety Stocks
Effect of Orler quantities
Effect of re-Crder Levele
Exercices

4. Criering cStrategies - Eccrozic Urder (uantities

Costs of ttockholding
Costs of zet-up and Crdering
Basis of ECq Theory

Yulti-level Inventories
Interactiorn between Levels
SirJdlation Exercise

€. Sirple Icrecesting betnods

Freiictions an? rorecasts
chort and Lonfg Terc Foreczsts
iveraces egnd lovin; Lverages
Exercises

-

7 Siryle ani w~ow Cost Systers
Free Stock Balance
Two and Three Birn Systens
Exanpler

E. Slow Movings Stocks

Is Stock Kejuired?
base Stock Systen




c. Stock anelysis
oaryline
vistrituticr analy
Arzlysis ¢f Ceover
7C. Ctock Classiflication

abBC Classificatiorn
£' Iter nnzlyzis
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INS2qoCLICNS FUn Cuoo:

In thecry it wco:12 be ne if we could exanine every iter
ir. en inverntcry to ot ¢’ rhow the inventery ic cade u;
zn® row it behzves. tric is, »f ccurse, imycIcirle,
Ferticularly with irvento: zyritine up to 20,00lite =.
Hewever, tiere i- & rrecticel snzver to the provtlen, thont i= tc
tzke & represertztive sszunjle of izens irn the inventory znl to
study date for the sazyle ernd froo tuis draw cenclusicns CONCEInInE
tre whole irventery. 1f the sazjile is correctly tarken, cne can be
S22 certsin that the calient corncliuricns orne dravws fron its
anslysis will te correct within + 5%,

L You can see Trot the grapl snown et arcerndix 'R OIt L0 onox
Lecerezry to have & very nic o.njle Lo ottslrn the dnformation ol
rezulre, in f=czt the szzple size will never Le very Iucl CVer Lo
iter:z ever fcr very larpe inventories of 50,000 or mere. LCrever,
for the larcest irventories cre vwcult probably tare cul-szrples

cf cecticns of the inventcry for the more Jetailel enzlyses. 1he
rznner in ahichk the saztle is choser is very importent. It is
esser.tiel tngt tre sarrle shoul?d be representative srd snould nct
1nco“rorate ary bias cue to perscrnzl yreference or cther rezsons.
The classic rmanner of crosin.s the iterms to be inciuwel in the
saryle would be to use tgbles ¢f rsniox nuzbers tc iccsate the
zy;rogrizte iters. Hovever, I have found thnis to be telious zn’
nct rezily worth the effort. Tne ne:roi I usua.ly efop: is tc
flrst Getercine the canmrle size, trnen divicde the ssmrle s=ize into

the tctal inventorb size, tc ottzirn the fre: uency of selection, Tor
€xa :'le a szzple of 3&C for ar Inventery of £,000 wculd nesr

seliecling one 1irn 6,320/5&0 cr cne ir 21 items. The next ster 1s tc
iverz, for

Five the ctock clerk & sirrle methel ¢l selectinc the
exac;le if the stock cards were held it trays of 200, 1 would
suggest ke takes 10 iters fror each tray z;rroximstely 2C cards
The important thing is that the clerk shculd nct exercise

a
ary ; izerent in this chcice, he rust take whatever car* comes to
rani. The wcrst enerny o7 thre s:::;-nn method is the 'nelp! fyul'’
Ferscrn whe censtarntly discsrés iterc because, in kis cririon, they
are .ot rerresentetive.
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