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CHAFTS

WWQ&WMJQ
repalr sorvicas_in the dsvalering couptrisza.

By and larze, - most of the develaoning coun’ries ha;le to
import their canital as:irments, - rlang, machinary, aspliances
and tinir spare varts, - from abroad. Almost <1) of thar have
low cnrital bases, 'Jhatever linuid carital they may s ablo to
mobil ise, are nzain not. read!ly convertals into foreign
gurrenciss, becmse of the prevailing trade gans and unfavourable

balenoo of payment pozitiona.

In spits of such basic handieans, the industrislisation
of developing countries, modernisation of their r ~riculture and
of the publie utilitiss have to proceed, And vrocesd at a much
faster rate than what had teken place in the .past, if thn widening
gaps Detween them end the daveloned wconomies are to bs bridred, or
at any rate halted, (ma of tho radoaming features in this diffiocult
situation hovaver is, - that in the devcloved ccuntries, thelr
4ecision models for naintenance, repair and replacements, are based
on high labour cor's, = whlah is not the case in the dsveloving
comtries, In other words, the high cost of maintenance and repair,
often make them discard their squipments and seek replacements
rather ealy, = purely on economic grounds, In the developing
oountries, vhere the labour costs are mich lower, such eguipmants

oould othervise be convenimtly used for substantially longer




neriods throuch adisd 27f~~ts in the way of extra care in maintenance
and repairs, Thie is certainly an advantave for the developing
countriea, - wnose bLaneft couvld only hHe »roperlv reelised, Yy
orgar.ising sstisfrctory avatsoms of maintenance and rapair, - and

trained mar-pouar for arareting *he samn,

In developing suitable organisations amd trainad manpower
for opernting such maintenance and repair systems, - though the models
of the dovalopeé countrios cowd be accapted as brond guides, these
could by no means ba copiad for wholesale adoution, vithout the
requisite additions and alterstions, so as to confoim to the actual .
physical needs and economic reanlities of the developing oountries,
This calls for a good deal of imagination and improvisation,

dorio of the =neciczl fastures of the maintensnce and repelr
sorvices, which stand out rath~r orominently in.most of the develeping
countriss, could be described ns followi=
1. Though tis raq:iremonts of maintensnce md repalr
garvices in the develoning sountries both in quantity
as well a8 ir quality are by far groater thas the
developad coutries, - theia are yet tc take sven
elemantary institutional snd orgrnisstional roots
in the former,
2, Mos* of tho developing comtriss having hien feudal
sconomies in the past are yst to have modermn industrial

basas and technolorical skilla, The workers, supervisors

and ranagers *1are dn not alvays have requ’site skills
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%o operate and maintain modern equivments upto
the requisite sispdards of oroficiencies, rasulting

in mors frequent breakagses, malfunctioning, wesr

and tear. This calls for extrs=sfforts towvards skill
development, both in quality ss well as quantity
and at all levels.

S, Most of the developing countriss are importers of
capital equipments, They are unahle to keep roadily
available stocks for rerlacement ss spares in adequnte
mumbers thus csusing serious economic losses, through
shut downs, and interruptions in production,

4. Mmy of the developing countries buy their squipments
from hetorogencus sources in different oountries, with
different ssts of standards and speoifications. It is
often diffieult to provide proper technioal facilities
and skilled nanpower to cater for the maintensnce ond
repair needs of such haterogenous squipments,

8, Most of the developring countries at thair present stages
of industrial development heve rather a 1limited soale
of consumption of industrial squipmsnts and spares. In
the sbsence o the ‘enefits of sconcmioes of scale, = it
4s 4irfioult for the suvpliers to provide facilities for

major repairs or after seles services, The conmumer
ﬁumtdwmmmwn for major
repairs locslly, nor undertake indigencus mmufecture of

spares - vhich mosns wore dislocation and interructiom
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in production,

The sdverse cost rapercussions of all the above factors on

the industries of the develoving coumtries could be iner-dibly
high. And these cculd be substantially reduced by introducing ad
opernting appropriate sysiems of maintenance snd ravair, = cstering
for the actusl needs of the develoving countries. The sdditional
costs involved in this nrocess would only be a small trasction of
the total losses wnick would have boen sustained otherwise through
in‘erruption in production and shut downs,

The maintenance and repsirs systems cover extansive rages
of sotivities at an enterprise, These could be classified into
wimdmmmmammuotuww
or types of servicss provided hy them, For the sake of convenisnce
and cogency in presencation, however, these ate Loing divided into
the folloving six broad categories, in tarms of *.e services vhich

oculd be nrovidad to tho di‘fersnt areas of ths entarprise:

1, Maintenance of the buildings and grounds |
2, Maintenance of the plant squipments

8, Lubricaticn md inereetion of equivments, «
inelndin~ material handling equi:meats wd .
Lransport vahlcles,

4, Dectricity, vater, sapitation, ventilation and
othor utility generstion and distribution
services,

8, \lcerstions end additions te the existing nlmnt
Bquimwo

8, Uteratims and additions to the axisting
buildines, grounds, 20111t ~oneration and
distribution sarvices,
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In addition to the ahove cntegories, certain others related

or supporting activitiss would also fsll under maintonance and repair

services as follows:

1. Plant vrotection - fire, sanitution, vantilation
gonarsl aafety and noise eontral,

2, 3tore kesping for maintananoce vorks
§. Management of maintenance and renalr vorkshops
and lieison vith production departments for
msufocture of spares, major overhwmils and maj
repairs as rolevant. .
4. 'Iaste disnosnl,
8. Administrctive and sccounting works
Depending upom the tyne and sise of the anterpriae, it mney
ofter de convenicnt %o provide these aservices for tho malntenancs
work {rom within the oxisting orgamissticnal arrmgenents of the
entarprise operations, Por exmmple, maintenance stores oould be
‘looked after by the nomsal storekeeping orgs{isatian. Similarly
tho encineering departments could also be used for plant
protection, nroduction of spares, major overhauls, waste disposal
oto. .
Apart frun tho above clacsdfications of the maintenmncs
@4 repair activities bassd on the types of cervices provided %o
the differmt sress of the enternrise operations, = these could
also be viowed from their functioanl aspects, in tho context of
time aveilanle for sysiematis planning, ac!zodulin,g and exeouting
such sotivitios as follows:
Le Eraventive malatamanse
‘rhia. s-ands for regular inspzetion of plant =nd cquirmants




at stisulatad iatarvalz, 4o Aatect *he air:cie opsreting
cort’tiong, stroctar-d or funet!oral detorisrntions, whi ch
night Lesd o thair oraekdoms, 2o amy or cezouive
Ygooredations, wih a viw %o ‘qke timly »mallal measures
ts labricota, aljust, ropeir or take such others approoriste
staps which provint 1ostas to the antar: riad, I'rovative
maintmapes invulves obsarvsice of sy3tenatic maintanance
routingsg by the onamtivéa, as well as by the zorvicing
depatments, In come of the entarnrisocs, arevantive
uaintenance is ased in rathar a nar~w 3anss, confining the
mctivitios to ‘nsmetion, lubricetion, aijustments ond
tasting « infoiming the urer depwuctments defsots noticed Wy
thom whieh miauirel raonir, replacement, owichaul,

modi Mentions atgs, %2 be followsd un by theme This is done
with 1 -4 t3 confum to “he tims 3chedils of sreventive
malntennnce., In the light of the exnerlancas in the daveloving
countri s, ‘n cortein situntions, it i3 often Josireble %0
favolve the muin-mance lsparthants with the direction and
insoestion of 3uch repvsir, replsgsmant, overhsul ad

modt fientions. This do3s not maan that the user departasnts
ars abaolvad of the brsic responsibiliti:e, for snsuring
thet prev:ative maintanmos of their eqalinonis ave carried
out srstematienlly and aatisfectorily, bul to enaure thst
she matntansnce daverisant has a complato plo%Wars fer

d4acharring its sarvies oblizatien to “he usirs, This tople

howsver will be alabor:tad at prentar lensths in Chapter v




-’-

vhen discutsing the sirategy of oparntinns,
2,  Qoaratienal Maintmsmes

In a ruming factory interruption in production may take plece
die to sccidents, breskdown of equimente, pover sao0ly, fes, water,
omveyors etc., for vhich operatiemal maintanance staff are provided,
t set the defects right for resumption ol production vork. Same of the

' Mmmm“MmmumuMuwmm

mmmuuwhmcamemshinwu-mdmd
mmumhnmlmanmmn-.m
which has been further slaborated in Chapter 17 later a.

%, Remsis
mcm*rpmmmmammm
of aaistenmnee serviess, m-mmtttﬂw,hmv
whwdmmﬁmﬂm“mm
A rferent sourests-
(o) Rmamentize faneisa
u:m«w..mmhmm
m,mmamwmm
mmm«mmmw.
dsterticns o mal i stnente. Vhereet nest of Justnente
oould be restificl on the 1pot, wedkeges, dmeges o
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asnict gains added importence in the aaterial scarce

sgonomiss o the ieveloping countrizse, 'inor repairs
or adlustmonts could he carviod out, hy techmieal
il engaged in nraventive malntenance on tho spot, but
where this would upsct the time schedile for praventive
maintenanoe, these should be undertaken senarately.
(b) Zowakdoup _snairs

Areai- iowvn repairs on an ewerrency footing, are
required to bo wndertaken, when the equivments have
actually felled, causing interruntion in the factory
vork o~ in the Mactory sorvices, Like minor praventive
repairs vhich ars executed by tie preventlve maintensnes
Aspactasnts, minor break down repairs ocould also be
attended to ovarationsl maintenances staff. When this
i3 not practicsble the defsctive part is repleced «
by a good one sanding the former to feotory for repair,
{f repairable, or scavping 1t aitegether if not. Vhen
spares for replacements ara not availaole ss often
harpens  in nany factories in the develoning countries,
smergoney vanairs on top oriority may have to b undertaken,
to mduce the peried of iatorruntion in factory operations,

4 Aarsticna sed AMdiliona
These enanate from pariodical revievs, designed to bring

about the necessary laprovements in the operation of the plmt
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squirments, buildings, smitation, utility generatiom and
distridutions eto., 80 a8 to ensure wninterrupted flov of
vork, Where sxisting equirments and facilities are nani festly
defective, or vhich parsisteatly fails, efforts are made %o

dmﬁmoradﬁt.ommvnhuviwubﬂnmm
neosssery improvenents.




mhe institutional n raivomenta for nreventiva miintensnce ad
ro air services could he orr-nised a% four different levela 1.e.,
(1) “ational level (2) Industry levels (3) Regional lavels (4) Bnterprise
lavels, |

1. Katdonal devel

mha fact that the rasource scarce econcmies of the developing
countries, with lower lasour costs should pive added importance to
maintanance =nd rapair ssrvices had baen atressed earlier. fut in
actusl practice, this is seldom the cnse. Not only alsquate Cacilities
for operating these services in the developing coumtries are not
available, the extent of harm which such a state of affair is doing
to the interests of these countries is seldam realised ty them. In
other vords, thers is a consplcuous inaiequacy of oonsciousness on the
urgency as well as the importance of **3 problem in the developing
countries. The primary objsctive of making institutional arrangements
at the national lavel thersfors 1s to pansrate a satisfactory 1lzvel
of repair and malntensncs consciousnias, through the length and
breadth of the country, amonzst the corporate bodies, the management
and the enginsering nersonnal at diferent entarprisas, ruvlic utilities «
in fact st all a2stadlishmants whaorever sizable technical operations
are undertaken.

~he task of rnemerating sach a widesprend oconsciousnass becames

moat effective, when tha cost 'Emﬁlicatimn of maintalning such services

in tams of antielpated rains through cost reduction and better output, «
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both in quantity as well as in guallty are explained in clear torms
to the business mrragrce, o inears and the fipancial sdministrators
through prooer pudlicity aatarials. To maks this -~rooosition claarer,
14 iz dendrabls io axlell the situsiion in tewms of the nroductivity
of the eevital deploved .~r organising and overating maintenanee and
ronalir services. 1lu cides .o o9 Teally affoctive, ouilicity materials
on tdchno-manaparial thames nave to de exvre3sed in the simplest

possible languaze mpo~tad by nteguete mumber of {llustretions,

Apart from preparmtion of puhlicily material, the national
{netitution could also undertake Aste collection and resesrdh through
work sewpling, could orgwrise short seainars sxplaining the bemefits
and the methodologios of omeratlins aush servicea mmon? the LOD-MENAEITS,
to begin with, stimlating discussions md thair setive 1irwolvemnts
in the process. Onse tis tovics cat, somv: foothold mmong the Sop
nanagors, systematic follow up sctions for ensuring the spread of the
relevant ideas smong the midils manarers, suporvisors sd woriere
could be initiated at the nmational levsl. Hut such efforts towards
the spresd of the ideas, and what 13 even morw importmt, the prastical
mothodologlen in orgsnising p:.C operating maintenance od repedr
sorvices at difrferent suu.ipslaes, . ,ud the comoperntion md oo-ordination
with more gneclalised instituti.ns md local organisations & slaborated
belowe The national institution has o besle responsibility in pronot ing
such institatiocns anl organisations throughout the eoumtry 1 maintanes
end rcpﬁr nrvim’ are to be reaily effeetave vshicles for reising
the level of proiuctivity of tha Adaveloping comtries,
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fpart from conar-ting the satisfrotory lovel of consciousness
and other s1rvices manilonad rooe, — the national inatitution could
also vrovide informatlon on latest developments in such fields, by
maintaining comtac's with simllav orpenisatione in the devalonnd and
Aeralaping coomries, 1t could prosote stuly-missions end exchenge
of exparience with different countrics seldng to strengthen their
punt mange «nd ool 30TV, 7t eomld provide puhlicity
11ternture, awiio-7isusl aids, to diffecent institutions end organise~
sims interested in propagating the subjsct, ~ and vhero ciroumstences
pemit, it oculd promote symposia e Alscussions for oxchangs of
technical and mathodological knovledgs and exnerience within the

sountIye.

2. Intugry levals

Hotwithstard ing the basic role of the national institations
in prometing maintanrnee and re~air services, it will be readily
recognised that such sarvicas have consideraile amomt of variations
in their cre i *nticaal streactures and operational procedures for
41f ferent l1inas of production., For exwple, the sort of maintensnoe
a1l rapair vhich are roquired in a steel mill will be substentially
4if e mt from tis nalintenencs and repair romired in factories
mgarod in et eetrring © ronsistor radios, shoes, or optical
inatrirnts,.

3inee :he nroduction processec in different factories in s

country ere far t00 namerolds for sach one of these to have its o
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corporete body for supporting maintenance, and repair activities, -
1t will be convenient to ciassify all sich aroduction nrocesses
coprently under appropriate genaric hsais, for ths nurvoso of such
industry=wise institutional support. Classific-tions of this nature
for differsnt countries, will naturally assume di~feren! forms, so

as to ceter for thair own peculiarities vis., the type of industries,
and state of industrial develooment, resources, climatic conditions
etc, .For example in Vl nedium-sized country, it may be necessary to have
induztry=wise insiitutional arrangement on a fairly hroad foundation -
$.5., Chomical Industries oroviding covirags 10 rafinsries and
petrochemiocsls, sharmaceuticals, fertilisers, rubber and plastics - all
functioning under the samo roof. In s bigper countiry provision
for such institutional support could be diversified and specialised
for nroviding coverage to different areas,

In view of the specilal importance of the repair snd maintenmmes
services in the develonine countries, onu might think of having an
exclusive ‘natitution restricting its coverade to meintenance and
repair services only. 7Nut in practies, this ia neither duiynbl:
nor nracticable, Successful operation of meintensnce and repair
services, involve intimate knovledge snd relationship of such sctivities
with those of other dspartments of the enterprise, particularly
production end anrinsering departments, The tactnoloziocal bases in
most of the developing countries are much woaker af compared to the
developing countries. The problems of operating auch sarvices cep
soliom be successfully solved when dealt with in isolation from other
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conzulianey aisisn-ants, = which will not only ororids a testing
ground in the actual field of such information snd knowlz=d-o, mut
will alzo -rovide valuadle fsed 92~k and rassarch matsrial for the
naflmel organis tion ~ndi 4o othara intarastad in the 3904

3. Lezlana level

Joth ths national as vell as industrvevise institational
sunport for ovs =miing rapair and maintensnce ssrvices have pronounced
v:omotional bless Yt support at the reglonal lovel het g sarvioe
blas and {s rrimarily intended %o provide sush maintsnanee nnd raopair
sarvic:s which ere normally Yayond the oapabilitiss o individugl

®ierises on payment of opeseribed fees. Thas such resional

maintemence and remair #s avlis'ments are run on ¢ eomorcial basls,
ot has o be promoted as a calculated masure, vith a social nurpose
in viow, This espeet 18 sacticulerly important for manll wmd modium
scale irdustries, vhich do not alvays poisess the rogqilaite tachnieal

camn3tmos €o.00pe vith all thelir maintenanee and repair oroblmms,

As ronticned earliur, in the deweloping Gountries, sunnliers of vlmts

and aquipments do n:t often maintaln their aftareals sarvice, amd
workshops for major ovarheul and ren+ir, nor is 1t always ractiesble

t cend the equirmmts abrosi for such servieing, overhaul wnd repair,
"his meens, that in the develoning courtries, mafor ovarhaul smd repaise,
bayond the teshnical canadilitias of the enterarise, mavt e sttended S0
vithin the comtry, md at not too distent a nlacs, If serious interrumtion
to nroduetion is £ v qvolded. This is nweisely the juetiMovtion

of ;roviding highly developed professional services to undertake




maln.amance and tepsir contisecig Tor e Siffe,act amtorrrizes In

AL ent reeton: o ¢ 0 2w . MARe to a “atilt coten tendency
for the Indistrioy oA Tiorent e, o vt loorlizod i dilferent
werd An Yhe counblryy 1+ 1a beglretle wnd oesn e lont to opcrate such
reciongd sor-feling fnstituta Lo s omc!olise in mainta -nee and repair
work ot one or “wo mefor lines of oreduction 1.a,, taxtiles, foundry
olc, Indeed, wvhom tY!3 '3 *ly eace, copuliors of nlants and souioments
vho sell these unl v a sticantss =ar “nd 4% eonveniiny W apnoint
thar ng thelr autinoris~d vousliars, Many ther rumifrcturers nay be
aul s haopy Lo surply ths nocesasery tachhies 1nformrtion on naintene
ance and repeir to retain the roed name of ‘Leir wroducts in the

narket,.

4. intarprisalevel

Wlerprise level maintsnance and repair serviges in the
develoning count.ries must nnt on.y receive the nomal care and atteation
a3 13 in vopue in the develoncd countries, - but a lot mome, « in
vizw of the aldcd cost rapnorcusaions as eladorated sarlier, In
preatice howewar, maintanance and rapa'> servic» in the develoring
coun ' ries ar: often deslt with in a mer-functory manner, « with a
ovarvhelming prevondersncs of uresk-iown repalr ecarried out by the
nroduction and ths snrinasring departments, without sny systamatie
olanning, Lmplamaniatisn, or uu tmé:: of raoords, Irrsarective of
vhether it i3 the ta-tin7 of the 11fting armmliances, servicing of

the comreyors, checking of ' ~muras, or mairtansnce of the LDlast

furnaces and kKilns, it is necessary to driva home at all levals of
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the enterprise as to tia =xtunt of lossae 1t would suffer Dacauge

of thess = how t'.s #:7ety, hoalth and smooth functionin: «t the
onterrrise would e factad {7 thesa sra not earrind out rrop2rly,
Arart from educatin w1 treining the managers, suparvisers, amd
wor:irs on these services through le>ture, dememstration, film shows, «
the comcperation of the workars orpanisatdone should alse e sought

in this repard, These asnicts however have besn elaborated fMurthar

in Chaptar 17, and for tha rasent, it will e sufficlent to stress
that maintenance and robair services at the entersrises need speelal
attantion and care in planning, organiszntion anl implementation

covering all anpineering including store prosarvation activities at

an entervrise,
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dbe itratogy of In.xedugtdon

Whenever Introducing = new techno-mamarurial tisne, neturally
th~ basic stratary to oo adontad towards this should bs to eccnvinee
those in commanding vositions whe 119 primarily rassonsible to
implenent the ideas. 3Such = nroce.s of imnlemmtation of new ideas
is made a lot easier, 1f *hor is a basic apprecistion and acceptenoe
of the themes among those directly involved “elow the top-menagemsnt 1.,
the middle managers, the supervisors and the vorkers, and of
couise the all important trade union leaders.

Maintensnce and repair services, are howsver not new themes.
These have been known and nractised in almost all men societies in
soms form or the other ard from the remotest days of antiquity, Vhat
48 nov in these howvever is a proper sciwntific approtch, - both ia
planning and organisation, =8 well as in terms of rapiély sdvesneiag
technologisa, This paper however is not concesrned with the teahnoe
logical aspect of maintenance and repair services, mut with the
porulerisation and extersion of such servicss 1t angineering and
aspufecturing ssteoclishments on & nroper scientifie basis,

In most of the developing counirizs houever, sncush putlished
Raterinls are already avallale on maintanmce and repair services.

Yet thase ara not cnteh’neg uwp, The implamont~tion of the ralevamt
idsas are inadecuate, varticularly in the context of their basie
sconomic snd operational importance to. the develoning ecountries,

Maddst such » slugeish and tardy operation of the maintenanoe
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end repair serviees, - scae sort of shoek trestment which will make
pocple ®wels up® « is often necessary. Social psycholo~ist tell we
thet such a shock trestment for swekening a mass conseicusness, ocen
be best dene in terms of three basie emotims i.e., vloasure, grief
or indignstion, Of these three,the one last named i.e., indignation
oould bo weed very sucosssfully to awalmm conscicusness on the
inpertenee of malntenance snd repair services, vhen scoeptanes of the
ideas ad Wheir isplmentation are sluggish nd tardy.

This eould be best done, vith g degree of drmmatisstion &
omerste seme popular sensstion from the top political lewmels, = 1.0,
Wy e Pinmes Mintster, Infustries Minister, or oven Whe leafer of
e eppesition, « Wy putlicly sesusing that the commtsy is lesing
oo amy sdllien rupess, pounds or dellare overy yuar, beosuee of
iaditforenes and neglest % oparate preper rstems of naintengnos ond
repais. Tooumiery data for this oould e troefly meblilised threugh
work sapling end scrutiny of pest records @ interruptions wnd
Noppages of watk end the ecst figures ssperteining %o these frem o
fou representetive institutions.

Befere such a pepular sensation s oreated, o good deal of
prepsretery vork 18 fuvelved %o plen ond orgmise “hat Dent?® -
Populer adigaation vhes exsited is rether « bngry themmenen, «
ot vt 1% foed, W7 ull newms provide foed for 18 = wie s Jimited
axtert Sut well balev the point of setiely. Pill wp the rest with
fosl « 00 thet such indiga+tim Resps e burming. 411 these require
careful ed afvance plamning.

¥hen the pelitical V.10, evestes & public vensetiom, Wy M9
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indignant statement about the losses which the country is suffering,
through neglect and corelsssnass in the field of maintenance and
renair, he must also have, - at least s broad cutline of the
solutions which will mitigate the nroblem, followed by an exhortatiom,
to set up a national organisation of menagers, engineers and
scimtists vho shall provide the coumtry with the naceassry leadership
@4 puldanee in the fleld of maintanunce and repair services. He
mast clearly mention about the governments anxiety to nromote such
services on a oountry-vide basis, and anmounce a grant for setting

up a national imstitution or at loast for adding a new department

% m existing national institutiom in the field of enginesring or

amegement, for providing covsrage to repair and maintonanos services.
He may also 1ike % make two additional arnouncements, the first ome
on oenveaing & aational comference or & seminar of t0p technocrets for
orgenising industry-vise, regional and enterprise level maintenance
and repair services, and second one declaring & few national swerds

sammally for contiridutions towards the arts and the soiences of main-
tonanee and repair by the engineers and the scientists, Wy the managers
and Wy the workers. ‘

In convening the national cunference, it must be ensured thet
the participants represent differemt industriss, differemt geogrephicel
aress where sisable enpincaring md manufreturing vorks are cerried
out or are $o be esrried out, different professionsl intevests, i.0.,
amagers, seientists, encineers end their professionsl institutions,
trade \nims, Bamufscturer or importers of cspital goods and spare
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parts ete, Such a national conference must come up with specific
plans and recommendations for setting un industrr-wise, regional and
enterprise lewnl organiastirns, and also set up sub=committoes to
follow these up systematignily, reportine results to the national
organis~tion at periodio intervale. It will be a valusble contribution
to the cause of maintenance and rapair services, if this conference
agres to rublish =2 quartsrly if not a monthly journal on mm-

and maintenance services unler the auspices of the national
orgenisation which would disseminate relevant inform-tion, at home
and abroed, publish important contributions by ths tachmoorats on
the subject, and raport prograss on ths various aspects of the
movamont, at the national, industry-wise, regionsl snd arterorise
levels,

The fact that govermmantal patronage to the maintenance and
repair services is nrovided or that a limited smount of public fwnds
are deployed for this nurpose should not he oomstrued o mom that
resnonsibility in introducing and operating sueh services rests with
the govarmeents, In fact nothing is further away framl hmﬁl then
this. Ry and large, most of the develoving countries are emerging
fron foudal traditions, wvith sheky Industrial bases, troditions emd
Te0Uross, F‘Q of them have such corporate argmia_ations of
tochnoersts, which oould stand on thoir eun feet without governmentel
patinage, Govornmental patronage towards meintensnoe and repair
servioss are therefore not only necesssry, b\;;t. slso desirable to
onsure amooth fmotioning nd hroed amptmco of thais at 4ifferent
lovels of the nation's aconomy. Dut tha tachno-manazerial
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organisations and their activities in a country must necessarily

ha such which sre vlanned and operated thraugh the corrvorate sfforts
of technocrats, mternrises, end ‘rstitutions, if these are %o

mako the desirad impscts. In other worda, rorarmmental natronzge
could be comparad to a docorative and orotective garmont for the
corporate bodias of technicel and nrofeasional neonl:z, engaged in
introducing and overatine mainterarce and racaie garvicss in the

country and on an extensive fromi,




SUARTER 1Y
he Sruatesy  of (paratiaen

After the modciy miln onenes and ropair covvices had been
introduced to ths mumriaa{s an? eng .nsor’nr a3tahlishiante through
the activities mintioned m”lﬁhm': ~ h-ve % be orgen’:ad for vhysical
opsrution - at l2a3t in a oy modal plante on a sel:ativo basis %0
stert withe Im applyinz t.3 arincinle o™ saleetivity in the mocess
of organicing and operatinz ~ue: s21n fees, the hamie o%]:ctive wvould be
t0 remeretes the renuizite mitinliar e’fae®s, “‘hile salseting suitadle
fimme for renerrtion of milti~lier affects in this field, Tollowing
factors should He kept ir the forefromt,

1, The firm must have sroermssive Wrs} wd should

mjoy public cstesm for thudr techno-managerial
exsellence,

2, The 7im has a high turnover, end there shaild de

2004 scope of immonstrating the effectiveness of

meintenmeo and revair systems in cecunlary terms
which could impress snd irspire others,

8, The fimm should 7 ‘n a major line of profuctiam in
the country, 00 that its examnle and exverismmee
oould be rendily followod ly other firms sngaged ia
sintler 1inm of produstion,
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Systsmatic opoar-*ion of m-intanance and repair services in
a fov fims having tie abcr: charactaristies, r:3:l*s in emulotlon
of their re-mplaes and 3prasd of such services to othor firmg quite
rapidly, Cn ho ton of tals, = 4 comnetitiv: spirt iz =l:o0 sat into
mo*isn swon~st the enternrisas so <3 to excel oni=mo* 2r In this
Afraction, I +.o =enapars sf such firms are also menbars of one
or more of the inztitutims men:ioned in Zhanter 11, - tiion soon
enourh tho situ-tion werms up and a favourasle climate ia crented
for furthor ivo:->ad =ni imrovement of the nainten-ncs and repalr

gorvieces.

There 13 another imaortsnt aspict o the orineinle of
soloetivity which assums 3poeie)l dmrortance, partiaularly at the
initial stages, when additional resourses for oparating maintsnanoe
and repair services, inclusive of triined manrowar are rwther
moasTe, This refars to salzecting more imrortant arsas of nlant
oparation for intensifying the quality anl the ~uantity of
asintenancs and repsir ssrviess, piving less imoortmnes to other
areas., "he underlving orincipla for oper-%ing salectivity in this
£iald 4s highar the cos% imoliention of braalkiowns, « irester is
the attention ronuired, In considiaring this aspast it night Do
vorthvhile to ask the following auysiionss

1. 1s this @ critical item? If failure will onmes &
sajor shut down, or cosily damage, or hare to &
sapleyee, nesd for proper saintensmos is almest
csrtain.
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2¢ Is otandby equipmer: available in case of failure?
One ocan often rent air ocompressors or package boilers
on short notios. If the load or duty can be easily

shifted to other equipment, need for proper maintenasce
is contingent on other factorr, such as cost of "break-
down"” maintienasce.

5. Does o0ost of proper maintenance exoeed expense of downtime
and coet of repair or replacement? If it costs no less
to tear down a machins o repair a repetitive wear poiat
than the over-all cost »f ihe repeir iteelf, the valus

- of proper maintenance is questionable.
4, Does the norsal lifs of the equipment without maintenance

exceed manuiacturing needs? If obsolescence is expected
sooner than decay, maintenance mey be s waste of momey.

In the contaxt of the informaiion slicited from the abowe
serutiny, - the maintensnes and rapair work covering the entire
plnt could be divided into four categorios, enrrying out what
nay Yo popularly called a VEIN Arelysis

(Vv = vital, % = “ssentisl, T = Important, ¥ = Nomal)

(n) Yital Aranss

Areas where :my btraskdown would result in very costly vepaire
or repleoment mnd 2lrost a cownlets closure of the plant operstien,
for vhich no standby facilitiss are awallohle, resulting cessation
of production work for a cons'devahle neriod of time. The example
of this is a ounola in » "ouniry or a turbine in s thermal plamt,
for videh local repsir fucilities uight not be svailable.

(d) Jasntial Arsss : ,
Areas vhere my breskdown would result in expansive repairs

md replecements and cessation ama.mumdﬁm
operstioms, for vhich no standly fecilities are available, remlting
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in jerious interruption in production for a substantial psriod,
xample of thiz could » “ound in the failure of the main pover
unit in a conveyor system or failurs of a major heat traataent
furnace used for softening forped materials bafora machining in
ths direct line of production.

(o) Impartant Arwas

This refers to major areas of emtarprise opar-~‘im, for
whioh though standty or local revsir fac!litiss might be available, -
would nevartialess ‘nvolve ~ubs'antial exvenditure in repairs or
ranlecenent and serious in%arruption in sroductiom work,

(4) Lomal Amaag

Fomal areas of maintenance operation are those vhere &
Dreskiown vill entail nominal sxvenditure in remalr or replecemsnt

or minor interruntion o d:lays in plant operatiom.

The VID analysis arrtion:d ahove overates around the direet
cost implications of rapai- or reolseenanis, as well a3 indirect
cost implications omanatine from intsrouctions in »wlan’ oparatiom,
in developing model fnr+ einssifyin: the meintenance and repaip
services in tarms of direct and ‘ndirect cost imvlic+tims into
four ontezoriss as mentionad adovs, a broad analytical estimate
18 sll thet is n2nded to startwith, Sueh = analytioal estimte
would no doudt vary denendinz an the nature of the entasrprise, snd
the fretlities, pa=ticularly s'ores snd repair facilities that could

be mobilised both within and outsite the mtearprise.
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Apart fram applying the princinle of selsctivity in the
abovo contexts, the strategy of npar«tion o ths maintenmnes end
repair services vithin an enterorise is 2130 vitally concerned with
orgmisational arrrnrements and the eosts for operating the same, -
g:7ing due regard to efficiency and progressive improvenant in sueh
services ovar a neriod of time. In opersing maintensnce snd repedr
services, ultinmately It is the economi~ considerstion that is the
basie deeiding fector, snd a purely ongineering asproach might lead
ome artrey, It may be nosaidle to eliminate breskdoms even of
ordinary items from enginecering poiat of visw, Wut it may not oftam
be vorthvihile to do so from the soonamic poin® o view as it is
futtle %o spend poumds to seve the pemies. It is however relevant
t reiterate here that the mthel of categorisation of zxintenmmes
o repeir work in terms of ecmomis comsiderations must be developing
OuWteY's o « snd camnot be copled even from simller factories of
the Western countries, where labour costs are high md replscenmnt
sosts often dhesper,

Vherens repalr work irrespestive of whather it is prevantive
Nvoalr or breshioms repair must rseessarily be carried out with
approprismte vrierities vhenever replasement is not called for &
oconomic growis, it may not be trecticable to cater for the
reguirensnts of preventive mintensnoe covering the bole estsblisimmt
all ot cnos, The YEIN snalysis elsborated above, operstes the
prineiple of selectivity on comonic conesideretia, md 5ot &
physiesl or functional 4divisims of the enterprise. The guestion
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vhich sutonmatics’ly arisea »% this noint is how and on what
organisational arrenzomants one is to pet on with ths job to start
vith, Along with this, ore also has to consider as to how much of
the nainterance work oould be earried out by the shop managers, or
s.0ervisors of 4iferent vork contres,

Yomually the maintensnce vork at an industrial snternrise -
would by and larpge covar the foilowing aroas;=

1, Process equirment — firnaces, heat sxchangers,

vioire, numms, campressors, motors, stills,
instrunents,

Lo Jefety ~quipnnt = vacoum and rrescure=relief
valves, flashbaok or [lemo arrostors, breathing
ol emargmcy-ralief equioment,

B, "t1l1L” equiamt == main j0llers, electrie
genar-tors, soply, stor--s, snd distribution
systems ‘or watar, stesm, and ocomprorsedeair
pinel ines,

4, Tenks and asuxiiiary og irment « storige tanks,
vipalines, dikes, d-ains, papes, snd measuring
instruments,

S, Plant 5:111dins = includss shipping and storage
arsss, also trantoortation squi ment sush as
teni cars and traslor pmos,

8, Flre-protection squinment —=watar supply and pipe=
lines, vums, pamamt Mre.wxtinmiishing
installations o foan, fog, :as, snmav, or 41y
powder, firstesid oxtin; dshers, fire trucs,
alarn systems,

But duriny the early stages vhen maintensnce staff are still
belng mobilised and trained for the job = 1t will be desirsble %
mtrast "7ital® gnd *issential® items from the above lists o the
emtralised maintenance orpanisstion, delegating the resnmsidility

for the maintanance of "Important® and ™omal® items to the shope,
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In apportioning such responsibilities, however, the tichnical and
economic prudenice of ths maintenance departments as well as the
81018 WOL 'd 3 sudroma, S0 88 to snsure corrency and eass in
overstions rathar than edherine to any rigid formula, As more and
more exmsrisnces nre sainad, the nathern of division of responsibie

1ities, could be rationalizod further,

The VEIN analysis indicated carlier classifiss meintensnce
work in tema of economic reporcussicns. This would lead to the
question of reducing lossas hy adjustine~ the friquenay and depth
of inspection for maintenance, - which is a technisal question
requiring systematic engincaring analysis on the following iiness=

1+ Age, condition, end valus, Older aud poorer
pasnt needs more frequemt services, Sut
if ready for the junkpile, or soon to be
obsolete, may be chiaper to inspect oo a
skeloton basis or not at all.

2+ Severity of ssrvice, llore severe spplicatims
of identical equipment require shorter cycles, In a
process plant you might. need to inspect a oritical
pump every day -« the same tyne of nump in a
metalevorking nlant only once a month,

8. Safety requi-emsnts, Allow a wide margin for safety,
FPor example, one plant inspects the solenoids
operating the clutchss on presses evary 2 wasks,

4. Hours of opsration, Many manulacturers suzgest
frasousnoy cyeclss hssed on an 8ehr day, others on
usage such as mileage), 3uildings and seasonal
services opsrate on a calendar basis, Somotimes
o bases are used, whichever comes first, For
example, sump cleaning may bo necded vhen chenging
opsrations, or at lenst every 30 days.

8¢ Suscentibility to wear. Jhat is exmosure to dirt,
friction, fatigue, stress, corrosion? st is life
expectanay?

6o Susce~tibility to dmmare, Is it subject to vibration,
overlosding, abuse?
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76 Juser tinhl) ity to losine sdjuztment. Yow will

maledfustment or misalimmsnt a®foct 122 hore

aapufacturi-~ tolerances are tirht, shortar

Inspecticn cvels is ne.ded,

Sveh an wmolngarteg analroie however throws urn the bagie
153 .3 'n the nrocess of d:eisinn makdne, Tn tha devaloning camtries,
axneriance hns nroved tiat many ¢ <he isms which manifacturer woild
sugrest renl-cemant nftor a sortain defect hed svpearad, ary aninemtly
suitable for rapaire A critlical tochnisal axamin-*i9n of *he possibdle
11108 of satinfectory rapair, {»'m “tourh a manu“agturar who is
often too anxious to sell ex®ra spare part: mieht recommend far too
oarly roplecomonts) could ho a sourve of considershls sconomy te s
sntarorise,

As far a3 repalr services are condsmad, avart from breskdown
re;alrs, for the rurpose of afmiristration and orpanisation, 18 i

oonvenient to include rroentive and upkeep repairs unier this,
irrasnective of whethar the work irvalved is derusting of nipes, painting
of hlldines, weldins, or alsetro=de osition of me als on worn owd

parts, Cne of the reason why in the develon:d coumtrius simple reprir
works are often not undertaksh iy the mainimwmece staff, even vhmn

this is well within th:ir tichnfesl corpotence, is that the l.ttsr heve
to work on hipghly orpanissd and tirht time schedule, 1t will not be
possible for them to sdhere %o tha vromdetermined maintonanes schedale

4f thay were to unlertakre aven simsle routins repsir worm, This {p

howwer not the asss, in mont of tha devsloning sountriss, marticulsrly
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at the inftial s'ages, wha: the mntenancs orogremmes have
eonsidorehle emount of Faxivility. In Q) sueh mattors, what s
most immortant i3 to koes a i 8 gnipdt of service, ~rticularly
w|mong the supervisers of thi m-Intenence tomm~, % hg'd by
ir.>2e35ed upon all 1ain’ wnne: overatives that shon maamrs ape
Whelr alients 1nd maintonmes ntaft sheuld ou £y the farthest axtent
to setisty thom, 3oliel*ing *heir rooiv!!) apd co=oparatian in the
prooens,

As rerards bosic miiitions md slteretions to the sxisting
Blet faotlities, nommally hixam spowld be spuelally schedulod end
aeoomnted for, Nt vhon te natare of work dnvelved s mueh thed
these caald be underteken without nush disloe~tion of normal vork,
then oo seonmic oonsideration these may well be wndertaing Wy the
Bsintensnos snd repair depertzents, %efore scestting oy sueh
additicnal respameibility, the precise teshniesl and ecomemie
implisetions of this mast bs made elenr to the tep mamasement.

There are twvo othur basle 1ssues conc-raing the repalr servises
whiich deserve spaeial coneiderstion, The firet ene sncngot these
relate to L ergmisntiomal arren,meats for emeouting rapalr verk end
e se0mnd e eencerms nriority sdelsistraticn. It hes been
owviseged earlter that routine and simple repatr werks eonld Mo
Wwiertehm b the nalntenmes staff for which a special neintenanes

vorkshep exuld bs previded, ipart frem the suseial facilities iich
" & partiealer mterprise Wit recuire, felleving scutummets b end

mmm&rﬁomn}.mm&um
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mainienance wo xzoTt~

1. "aer-1l Pur.c ¢ Lathe

e NMrilling “achine

3. rhﬂ!‘f;f

4, Pliner

8, Loule “nded “rindar

Co 730" Fort Cetnury

~. Forge sad Suithy equ sents.

Be Hoat tropiue + framcl, oyenide buth and

ecen:ing enig,

®. 213 nrd Blactpic Yelding,.

10, Yand an? Pee. hockaw

41, Morasi-elntel0 tnasla

12, Assorteo nnad tools and measuring instramsnts,

Ths ed-wtags of having much & workshop under the
matnteropes dersrtmont woul! be expsditicus clearance of work
depmiing upon argenoey of the situation, vithout seeking extra-
departam’el acsistwce, Naturally workshop of this nasture vill
a9t be shle %o carry out major repeivs., For this purpose, sssistence
of *amalar snoinearing devartments and vhen such repairs are beyond
the vachniesl cormetance of such departments, - cutside assistenee
may Yeve % by sou;hit. This means thet the supervisors in the
Meint or e si0-.3 should be familiar vith the technisal aspsbilitiee
al the er'arrica, as well as o those outside workehoos, wvhich

Lght be looated ‘n the vicinily. Irrespective of whether major |
renadr end ovariials ore uidertexan by the emterprise or plecsd on
s outalde shop, = a1 effeative vattam »f rrierity edministrtia

fer avecutiag b .ak-dcum snd maintensnce repeir vork has to be

developed tndar the suthority of the top management.
It w11l bu appreniatcd that operstion of satisfestory systems
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ormmndwrmuwmdmntnpmm
Joars even: in the developed cowntries. The published literature
®1d guide-lines on these are at cnos vast md complex. In the shove
memmmmmwugﬁnﬁzmam
—Jcrummichmofspmriommtommm
eountries, ummmammﬂmormmw
1afometion ou the subject should consult the bibliography listed
&% the md of this paper, vaying particuler sttention to modify these
%o emfern to the physiocal, tecmical mad econcmic realities in ed
wound their exterrrises.

|
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RAAFTER ¥

G0zt erleulation constitut~ mn ergsntial nart for !niroducing,
ovarating sl avalusting ratntonance and raosis 3 rvices. 'nlsss the
oxhoit of lous which « dorelopinzy souatrv might ba suffarin- i3 sxprovsed
in poeumisiy tarme, in seldom nredue .o the derrsg of =erfousness for
affeotive and widasiread Introdi:tion of such servicesd. 'nlass eoonomics
of the differsnt -snyets and acans 37 sueh sarvices ars moparly
compraiendud, 1% 13 41°Cfoult % cpern*e such survices m scimtifie
lin2a, inless peamiery paramiters are usad, 4t 1s 41 "ficalt to
ovaluate the effectiveniss of such sarvieds, T4 vill be somm thersfore Wl
without a rossonably satisfactory mothod of cost, ealoul ations,
sffectivences of naintsnancs and remair servioces would be seriowsly
handicapped,

In spite of 1ts beile tarortance, = 06st calculations opsratiag
amidst 30 many varionles, - some of which are 1ittle more then broed
approximations if not 3poculaticns, cen hardly oxpeet %o attaln that
dogrse of perfection which are normally oxpested %y the acoounting
prof.;sioen, 7et this limitetion Ras .o bBe acceptod and ettemots nede
to maka the bast of a diffieult situation, rarticularly during the
initial stages,

‘s far as the direct oosts of maintensnes and repeir ere conewrned,
th3se are corvarativaly orsy %o ocmpile, hased on historicsl ecosts end

could be sstimated on fairly somi bases. Tut the indireet o0sks e
shutdowns or interruptions ars likely to suffer vide variztions wmless
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sdoquataly sunarvised gt profazalional levels, 1In anY 630 the

broad cpst *8timntas pracan;d for orersting Vi analysis a8

Ind%04%ed in Chaptsr I'" e01ld ha acommted a8 dases, TIp doing g0

the hYest anawep 1rually 15 44 translate the lon, of proluction in

t.as of zanufactiring ecsts, added 5y nroemortional v:irfiond costs,
In most “setortes in the develonin- cowdntriss, recerds of tine lest

for routine br mkdown ravaing MAY not 0o availn-lg, ut a8 tha

90394 over of ayoh wWants are foorly bigy = thize eculd 9 computed

statisticnlly throut: work sgmling, g rarards malor Sreaitioms

or amlm‘ in nroduetion, nrhare rocords mey well bo aviilable,

wd in such ¢rsss thase 3hould be samputad in tems of 70N37 values

™ suggested anrlier, 3¢ these are not available, then maler

Produotivigy = %




Productivity of the monsy spent on operating the maintenancs
and repalir services would be

productivity of sdditionsl cepi- Zconomic gains

tal Aeployed for = —ad{tional cosis for
maintenance and repalr maintenance and repalr.

As regards the ocanomic galr 3 genornted through strengthening
the maintensnce ani repair serviees, theso could be comouted in terms

of reduction in interruption in preduction, reduction in repair s
replaosnants, inclusive of oroportional additimn of ovarhaads tothe ﬁm
I¢ is not necessary to aid such proportionsl ovsrheads to the sdditional
oosts for maintensnoe and repair, - a8 the lattar is a precise figwre
of astual incromental cost inourved, which would include elements of
«Mirwﬁﬁm&atwt in the proosss,

For the rurpose of a Tessomably satisfactory end bdroed oost
enloalation snd evalustion, the methods indicated ubvn eenld be
gmorally acoepted, 1f hovever farther rnfmm are required in w
perticular direction, then thise could be easily oomstructed, more or
Jess, on the vary same foundntions,

Al edgmenk
In compilinz the asterial for Chapter IV, the wmithor hes ot &
fou ulaces followed the pattern of the oheck 1ist prepared W re cm
G. Wder o mun Vaintenance published in Maintenmnce W

Hend ook, :

—
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Levis Yemmard and
Puason Willim C.

Lang A.F.De

Robvinson AN,

"Techniquos of Plant Main‘enance and
Tgineering

New York, 1954,
"™Maintenance Incentives are Praciiosl =
Bute

"Factory Manarzemnt snd Maintensnce®
flew York, Pobruary,1984,

Miaintenenoce ngineering Hand Jook®

"Plant and Machinery aintenanoe®
n a"ﬁ.S.ﬁo 'me

"3mall Plant Maintananos Con’yol®

Menagament Nuide for Maintenanoce and

Cost Neduction® 7
John ¥, Rider Publishers Ine.,New York,

13 vags to uptodate your Preventive
Kaintenance*

Feotory Nanagment apd Meintemance
vol. 119, No.2 Ped. 1381,

Plamasd Zepair Jote Hand Down Coste®
Pastory Management end udnham Vol. 119
No.7T July 1981,
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