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Introduction.

The verious aspects of maintenal e are inter-dependent and none
of them can accomplish its objcctive singly without the support of the
others. OZngincering activitics cennct copc with maintenance problems
unless thoy are preceded and supported by 2 numbor of other activities,
such &8 planning, scheduling, determining lcevel of maintenance required
and othor facilities. All of these meosurec arc pre-requisites to the
actual work of maintcnancc and repair which is the task of the cnginecering
perscnnel, whether at the ordering and deeign stege or after production
hes started. Prcgrammes such as thosc of reralr opcretions, correction
or replacement cf parts, ~nd details of prevoertive naintenance, are also
their concern. At thc samc time, economir =nd orgznizational pelicies
and plans cannot be implemented unless cfficient engincering facilities

are madc available.

Some of the requirom:ants which nced examinction in this context are:

a) Technical and Design Departments and ~catvus at the

enterprise level and/or at the country iewvel:
b) Adequacy of meintcnance and repair facililti.s to cope
with modern equipment;
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¢) Consideration of maintenance problems .r d

procurement of imstallaticns;

d) Foundry and forge shors.




2, lechnicrl and Pesisn Depectments snd centres 2t the cnterprisc

level and/er at the country level.

One of the major provl ms feeing dovil ping ccuntrics is that of
building up skills ~ni ccouiring cquipment ot the rate renuired. This
problem is particul~rly acutc in tho ficld ~f moiatenance and repair.
Little attention has been given mo far to this orpest of industriclization,
Tn the meantime the volume of maintenonce onu vepair work to be coped with
has cxcecded by far the scrvices present facilitics can render.  Main-
tecnence prevention has thus become extrumely importent in order to cope

with this problem.

Fost equiprent supplicd to developing countries comee from foreign
firms which arc n.. fully nrcqueinted with loeol e-nditions. Their ability
to change design end inprove neintenance procudurcs to suit local conditions
is rather limited, ond their nitention is dirccted almoyt entirely towards
requirements of the industrizlized countries. Consequently, the burden of
preventive maintennnce and of improving currcnt meintenance operations,
falls on the developins o untrics themsclves. Technioal offices for the
study and prevention of feiluice throush change of design of perts, change
of meterials or of working methods, would contribute greatly to improve

maintenanee conditions in these countrice.

Design and technicrl centres reprosent an importint part of the
industrial infra~structurc, not enly for meintcnance, but for 2ll ospects
of industrialization. Such centres exist =lrendy in many developing
countries, and part of their ¢fforts could be smpplied towards meeting
maintenance requirements. Yherc such coutree de nt yet exist, the
cstablishment of technicnl ofliccs dealing with meintenance would be an
exccllent start for eventunlly launching such cunt-es. Governments would
be well adviscd te cstnblish such central toechnicnl offices and design
centres to serve industry, cspecizlly those which canrot afford to estab-

1ish loeal offices either duc t. lack of fund= c¢i lack of personnel.




such central technical offices would demcnstrate the usefulness of
this activity and encourage industrial onterprises 10 stort technical
offices of their own, ani at the same time scrve as & nucleous for
future cctivities in this field, such as the local manufacture of
spare parts. Design of spare parts and claboration of technology for
producing spere parts would be ¢ crucial aspect of their manufacture.
At a later stoge, developing countrics could aspire tc develop their
own indigenous designs end plant layouts, for which such centres would
be & pre-requisite. Additionally such centres would raise the com-
potence of developing countries to oxamine and selecct any of fers made
by foreign suppliers, and to propose changes and modifications to suit

locel conditions.

b) Adequacy of maintenanco and repair facilities to cope with
modern equipment.

Modern ecuipment with jts fine tolerances and finer finishes cannot

be serviced with outdated tools and by & traditionel work force. Machi-
nery today must be asesmbled, adjusted and attended to according to
precise specifications if it is to give the oxpected performence. Turther-
more, if proper maintonance procedures Are not observed, the l1ife span
of modern equipment will be very much reduced and equipment failures are
bound to occur. Up-to-date repair equipment 18, therefore, essential

for proper meintenence. The maintenance of adequate facilities to cope
with modern equipment reises a number of problems for the developing
countries which, in this rcspect, ere &t a greet disadvantage as com=
pared to industrialized natione. Tnterprises in developing countrics
often heve the gervices of menufecturers ond gsupplicrs at their disposel,
eapecially for hoavy and spocinlized repair work. Outside specialists
and skilled personncl cen give corvice At short notice. In addition,
specialized rupair shope are ususlly available to them. Such enterprises
need to cope with simple day to day meintenance only. The rest can be

contracted out to spucialized shops or the menuiacturers of equipment.




Conditicns in developing countrics ape very diffoerent., Tnterprises

in these ccuntrics nrc locatsd fer from suppliurs ~nd assistance from
them is not casily available. They cennct cnlist the services of
Specinlists from nachine supplicers nt sh-rt notice and, if they do,

it is extremely costly. “peciclized repair sh:ps and contractcors
hardly exist in these countrics. Under these conditions, enterpriscs
have to cope hy themsclves with ~11 their repair work. They have to
¢stoblish repair facilities and sometines henvy repair equipment which

they can 111 afford, and vhich is used for only very short periods.

One evlution would he to establ ish central ond specialized workshops
which would serve major seccturs of the nati-nal ceonomy.  Such contrael
shops would do repair work which is beyond the scope or cconomicel mesns
of each individual enterprise.  These coentrd shops would al so cope with
the henvy repair work of many cnterpriscs: thus heavy repair equipment
would bhe more vconomically used and would ensble central shops to omploy
highly skillcd lebour., Tt would be sound policy, and of substaatial
help to industry if developine countrics were 4. Sponsor such centros

2t least until such time ns these centres could become sclf-supporting,

In this context, it should be reealled thnt many duveloping countrics
even find it difficult t- copc with dey to day mrintenence. Mony enter—
prisce in devil ~pin; countries npc videly separnted and dist~nt from
industrinl ccntres. loebile werk shops ~nd rep-ir units might be considered
a8 one of the means to meet this need. Tt should, however, be strossed
thot such mobilc units would anve to he specielly designed to mect local

conditions.

¢) Congideration ..f paintenance problems in design and procuroment

of instnllati-ns.

The proper choice of quipment ot the ordering stage is an importcent

factor in maintennncy prevention.  [1:st of the emuipmint produced in

industrinlized countrics isg deglpymed b suit their -+m conditions and




not those of devcloping countries. Consultetion and cooperation between
local and technical personncl and suppliers at the procurement stage may
well result in many cescs in uscful medificntions and rdeaptations which

would considorably reduce mrintennnce probleme and work load.

Also, in dcciding upon offors or bhids submitted, preference should
not always be entirely determin.i by the purchasc price of equipment,
but also tekce into account opere*ing and maintenance expenses. In
many dcveloping countries, such expenses as fuel for instance, &re taken
into consideration while little or no attention is given to future cost
of maintenence. This neglect of the maintenance aspect is costly in the
long run since it is known that meintenance and repair costs of most
~quipment, cven with proper orgenizaticn, cquel end, in many cesos,

exceed the purchasec price of the equipment.

d) Foundry and forging facilitiocs,

Lack of adequate foundry and forging facilities in many developing
countries is a considerable hendicap in repeir work and particularly in
the manufacture of sparc parts.

The Symposium may wish to discuss the importance and means of estab-
lishing such facilities.









