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. ~:. ·;·ar2•_: ~~ ~··. Sergue-y Sa:onov, back5tap~1ng off:c.er,U~,~~·i· . .. ·s~E ... ~ 

the prcje:· and fc· his a;s:sta~:e_ 

A~m~~- ~~c hac ceen verv helpiu! and effec:ive i~ ~erform:ng tne m~Jc~ 

ac~~vi~!es o; ~r~ prcJect_ I am greatly in~ebted tc co~ieagLles a~~ fr:e~:: 

~ • . A~ s .Jr· S l c .: : ~ .. : • Mr _ f" . Su f r a : Nae em • Mr . Mo~! am a:.::·~ ~ ~ t E e: a'' .: t' · _ 

Ac~~:~!e~;em~~t ·~ also due tc the Preventive Maintenance Developmen~ 
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The design of the project is logical and preci~e

I~~-l~~~~I~I~-~~JE~Il~~S are the following: 

~~:ntenanre De~eio~ment Centre ~:~n ccc: __ 

in Preventive ard Predictive H~1ntenance 

Practires to be r~ndurted a~ PMDC. 

3. Tc attair: a decrease of at lei::::~ s: of present 

down-tue. 

~~jective 3 will be a result cf cbJe[tives 1 and 2 an~ 

may only be achieved after implementation in the urits, 

for w~ich prcoer provision is lackin~ in the project 

Higner ut1!izat1on of ~achines and av81dan:e c' 

break::o1oor _ 

2. Inrreasec prof1:ab1l1ty cf the corpcrat1on thrcu;r 

re1uc1ng the plant down-time cause~ bv unfo•seP• 
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In 0~tober, }Q84 the C.T.A. visited all the FCCCL Units lAnnex-1 I 

t~ ev~:uate the tra1n1ng needs in preventive mainte~an~e.i.e. 

~ ~ .. : : -=- ·- .- · ~ ,- e: : '.i e e -: 

PrcJe;: D1rec~or. General Manager and Mainrenence ~ea~~ of the 

u n i : s . A s a r e s :_. ! ~. o f t h es e d l s c u s s 1 o n s , : t ;. a ' :: f< : de d t c r t: • 

five c~urses for Craftmen, three c~~rses fc• Supervi50rs an~ c-~ 

is equ.vaie~t to 1-2: Percent cf the perscnn2l of FCCCL Uri!s. 

"\.en~ c~ Mar-:.h 198t., 145 persons. will have beer trained. 

' ~arBl: 

* Tai:~. S!!des 

'Tr.3;,sparen;ic-0 

* P1c-:e ls 

* p:;: ~ '.; 

' !;iu.: arid Ex€rr ise( 
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T~e erection of the building was comPleted in Decembe•, 1984. 

A de:a:led work plan to furnish the building was prepared. 

Finis~~ng and furnishing of t~e ~u1lding was ccm;!eted ty March, 

Ap~::~~ment of the National P•cJect Director tool place i~ 

Septe1:er 1983. The Head cf the Preve~~ive Ha:~renance Deve

loP~e~~ Cert•e was appointed in October ! 0 &~. Twc Training 

Engi~e~rs were appcinted in February laas_ The re~~ o~ tne 

p e r -: : r ·, e l o f t h e Ce n t r e i T y P : s t , P e o n , [n i v e ~ - W c r k s r: c.: p I n ~- -

true~:·! were appointed betwee~ ~ebruarv ro !~!y 1Q3~. 

The c_·.A., Hr. Andrei Banescu. was in the fie!d en : 7 Sep

tem~er, 1034 (16 months after the signing of the Prcject 

Vo;:. came on 28 March, !Q85 for 6 wee~s- r~e repcr~~ prepare~ Dy 

beth these rcnsultants are also attached for ~eferenc2. (An~e1 

The sr:crt te,·1 consultants on 'Instrumenta~;c·r· and 'Inventorv 

Ccnt~c! 'also completed U1ea assiqnmen~s Hi P'e .field. 

T~e f~·st cons~!tant on 'Preventive Maintena~ce Training Worksho~ 

Equ~~•en!'~a: s~~eduled to be re:ru1te~ 1n Ce:em~cr, !q~:. ~:~ 

vis:t was ~eiay~d and the post was cantel!e~. ~Pn~e the equ:pmen~ 

fer t~a1n1~g was ordered by CTA at t~e be;in·ing cf 0:rober,!Q84. 
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In t~1s period, the CTA prepared Job descriptions fer three 

mere short-term consultants en 'Weid1ng', 'Rubber Lining' and 

'Educational Technology'. In t~e last analysis. the Rubbe1 

Lining expert will not be req~ired. 

'Ncr-e~pen~a~le'. All the equipment. as given in Aopendix-F cf 

the crcje~t document, has Deer ord~re~-

The C.T.A. ~as alsc crjere~ some more e~uipment for ncn-destruc-

t:ve testing. safety. weld!~~. m~chin~ ba!ancin;,in~trume~ta::c~ 
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\ 

~r1;~~1~ __ Egr __ !D~--~g!~~!iQC __ 0f __ Eg~je~~~; 

Tc crcer all the equipment which was in the approved project 

doc u1e!'l t. 

• 7c e~s~re tra~n;ng recuire~Pnts in Preventive ar~ predictive 

* Sele~:1on cf !atest model c' equipment with com?u:erized memory 

i~ craer to ensure high leve! training. 

M1crc-pro~essor ~as addea tc be u:iiised for: 

SJmc~terized Maintenance System for FCC~L Units. 

t I1Ple1entation cf Computer Aided Instruction in the Training 

Ce·.~·'? (CAI;. 

an~ vi~ec-fi!cs for train:ng purpcs~ were ordered ~ncer "ExpPnda~i~ 

Equ1p11ent. • 

ihe principles involved in building training material are 
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* Variety o' training me~ia to stimulate the i~terest of tra.nees. 

Appropriate methods of training according to the need of the 

s~uden:s l_esson in Urdu, audo-visual system for illiterate 

cra:'.:cal ~er~ l~ :he ~cr~s~o~. The tra~n:n; materia! fer ~or-

p~rcnased from the inputs of the projert. IA~~ex 4;. 

Le~tu·e~ have been linked to a un:: system (Annex:; which has bee~ 

frc~ e:emen:ary topics like 'Trouble Shoo:in;' tc a~1ance tc~ics i1~E 

'Comcuterized Maintenance'. 

These iesso~~ have been into Ur.j:..i L.oca: :.anguage), as mr. ,- t-
-' ~' 
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Activities :· the workshcp inc~ude la~oratory work and ea:h lesson is 

related tc :· artical work in the laboratories. Each laboratory utilises 

models. (gG:: p1eres, defective pieces, cu:-away types! demonstration 

units, and :-e latest equipment which helps students tc familiarize 

themselves ~::h the latest technology. 

. . . 
~r a~~ es:-:,,.'= ir: ma lr. r enar'( ~ 

* 3iir.;:~~ componer~t; {Gea~s, Shafts, Sea~s. Valves e~:.J 

Ccc~~f1 components (Pump, Compressors, MctorsJ 

t Fla~: '.Dry-Unit, Filtration Units. RectiJication Uni!sl 

F~· txamPiE. jsing modc!s trainees iden:~Fy the defects by compar:sc: 

with a star~~~d/good component and then find out the causes of the 

aefects. The trainees are instructed on how to avoid these causes wit~ 

the aid of a laboratory checklist. E3ch laboratory provides exercise~ 

w"ich helps ~\E trainees to improve their s~il!s an~ evalue~e t~e:~ 

::ierJcrmar::-:. 

co~diticn5. ~~mE defects are sim~l3te~ and they are as~ed to iaent:fy 

an~ remove t~em by using the met~od given in the checklist. These 

che(~lists • .• l be thP basis for building 'Jc~ specifications' in 
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A sm2:l studio has been set up at the centre to show films. whi~h 

demc~strate the correct w~y o& doing and sclv1ng various mainte

nar:ce prct,lem:.. 

0 c Tac~s (Recorded. 

T r a : '· : ~' ~ c our s es : ~; c 1 u de 1 e - t u r es in the c c r: f e ~ enc e r o o rr. ari ,j 

prac•:cd trair:ing in the 1o;-;·-~:;,,op. 

:_ e c t ij r es 1 n ~ l u 1:1 e ~a::-- es an ~ s l ides I f i 1 ms for ~1 a l f an h ::i u r . s e l f 

study for half an hour, discussion for 30 11nute:; and programmed 

pxpr~1sPs and qu:~es. 

In t~e wor~shop pract1c~l training is t:ed tc stuay in the lec

ture hall. Models .• posters. de111onstrat1on ur.:t:; and checd1sts 

One hundred Craftsmen and ~~ Supervisors have been trained to

date, and 20 Managers have also been partiaily tra1ne~. 
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Thcs= trained will re~urn to their units to help raise the 

stan~~·d of maintenance, reduce down-time and minimise breakdow~. 

In ~~.embe• :oss the CTA was in V:e~na tc arrange with the 

Tr~:·:·s Eranch programmes fc~ Stu~y Tcu•s and Fellowships. 

unde· :~ke a study tour in Germany, U.k. Swir:erlan~ and Nether 

J3rt~ in Feb•uary JQS~. The t~o fel!owships are being p~ocessed 

by !~~ Government cf Pakistan. (Annex-lb). 

Firs:. second and third Progress Reports have been prepared and 

proce:sed (Annex-6). 

T~2 ;•even!:ve Maintenance Development Centre has been estao-

11she~ at Kala Shah kaku, 35 kilometers fro• Lahore. T~e Orga-

ni:at~Jn chart is given at IAnnex-7). The Centre has a training 

Prcgra~~e fer Crattsmen,Superviscrs and Managers. The third imme

diate objective i.e., decr~ase cf at leasts: pe•cent in presen: 

dcwn•:lme, can c~ly be achieved after the j1ple1entation of tne 

Preve~:1ve H3in-tenanre Programme !n the units,fcr whirh proPer 

prr~:s:or is lar~1ng in the prcJer: dccume~~- It ~ay be conr luce~ 

tha! sJme immediate objectives ~ave been a:hieved at ttris stage 
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Hcweye•. as an additional arhievement three Engineers and one 

Forema~ are being trained in the Preventive maintenance field 

tc b~i~d training material at the centre and fer on-the-job 

tra1n1~g in factories. These Engineers are now ab!e to conduct 

train:ng courses at the centre (Annex-8). 

Max!m~: util1:at1on of proJecr results is 11n~ed w1:h the follow

~~ sta;e of the proJert IAnnex-Q:_ !n 1985 t~e establishmen~ cf 

the Preven!ive ~aintenance Centre was completed. In lq8e, bull

c1ng tra:nrn9 material,tra1nrng courses, adv:scry services,tfain

ing c~-the-:o~ ~1d implementaticn in units w~l! be ca•r1ed out. 

In 1987 a computerized system involving preventive maintenance 

an~ Co~cuter AidPd Instructions will be initiated. 

Three trained Engineers and one Foreman will provide advisory 

se•v1ce~ to the units on specific maintenance problems. Lates~ 

eq~1pment li~e t~e Com~uterized Balancing Machine. Non-destrur

t1ve Testing Equipment (X-Ray control, Ultra-sonic control) and 

spetia~ tools for the mounting and dismounting of bearings,v1Dra

t1J~ a•alyser, special welding and 1etalizing equipment may prc

w.1P serv~reE t: ~ne units on a paymen! ~a~i?. ~hich ~;:l he!p 

'c e r1 r r e t o w o d i n d e pen de n t l y on a n e ~ o n om 1 c t• a ~ i s i P t h e f u t u r ie _ 

Ma:~r:~~ wn1~h 1ay be U~!G 1n the services is listed at ~nrex-lC. 
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Earh ccu~se is completed with an evaluatio:i.(Annex-11). The 

trainees who obtain a very good evaluation will help provide on-

t .. : ~ c ~ - :- r ~ v e 1cpm2 r: ~ Ce r: t ~- e a:. 1: !l n i ~ s ~: : i Pr o vi.: e f11 c .j Pl·~ an,: 

:ra:~:ng material. 

Sc~~ c& the inst•uments and tools wil: be o•d 0 ~ed to be used in 

~n:; ur l ts in the training proces.:. 

T~e ~·ocess cf implementation is linked witn the training of 

the ~anagers of the units at the Preventive Maintenance Deve

lopment Centre. This training is d1v~ded in three phases 

tAnnex-12): 

P r e ~ .:: ~- a ! : o r: 

cperation 

1n t~e preparation phase managers wil! be trained in plant inven

tory.selection of equipment to be inspected, developmen! of the 

•oute for inspection, coding proredu•es and organizational pro-

ce~~re:, after wnich they will ret~rn tc their units and perfJr~ 
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r~ :~e documentation phase. the managers will be trained at 

the Preventive maintenance Development Centre to fill in a ~ .• 
""' 

:~:·:~uce specialized fo•m: fer maintenance schedules, JC~ 

spe~ifications, weekly wor~ plan, job reports, history records. 

;·~· th~Y ~ill estab!jsh the documenta~1on system in the units. 

~v~:~at1on of these phases may be done ~Y physical checking/ 

irscection of the system in each unit. The nekt development l' 

t~~ :rJJect will ~ea computeri:ed system. After s~fficie~t basic 

cat! is obtained from the units (after m1numum of six mcn~hs cf 

~~·i~g tnf factory visits t~e expert was interested in t~e 

11ic::r features and wea~ness of the un1t::. (Table-1;. 
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Table - 1 

UNIT 

Ittehad Chemicals. 

Ittehad Pesticides; 

Ravi Rayon 

Ravi Engineering. 

Kurram Chemical. 

Swat Elutriation 

Nowshera DOT. 

National Fibres. 

Experience of 
craftsmen 
(field of good 
experience) 

Good 
(rubber lining) 

Good 
(glass lining) 
replacing) 

Very good • 
(safety Dep. 
materials) 

Very good 
(welding) 

Good. 

Good 

Good but to 
improve. 

Good • 

Nowsbera PVC. Good 

Sind Alkalis 
(Maint. form) 
Good 
(Maint. 
Scheme) 

Workshop and 
special exis• 
ting equipment. 

'Good 
welding Equip. 
inst. repa;r • 

Good 

~ 

Good 
inst. shop 
tool shop 
Ultrasonic Test. 

Good 
plate rollers 
welding 
Argn. welding • 

Small 
Workshop. 

Small 
Workshop 

Good 
Workshop 

Very good 
instrumenta-
tion 
Small 

Good 
balancing 
machine sound 
analysis. 

T~eof Equipment 
problems with 
according to trouble. 
maint. aims. 

Corrosion NaCl line 
preparation 

Ventilation Vessels 
corrosion flanges. 

Corrosion Acetic Acid 
Sulph.Acid 
Molasses 
Ac.Anhyd. 

Space. None 

F1uction in None. 
Voltage of 
cement. 
Bldg. Maint. 

Corrosion. Pumps. 

Old factory All(pipelines 
(Corrosion) Elect. in.stal). 

Quality of Old 
product. equipment • 

Quality of Old 
product. equipment. . 
Corrosion. Compressors 
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Bas~~ en the FCCCL figures available (Table-2 to 4) evaluatio~ 

cf t•? ccst of ma1ntenan~e in the ~n1ts has been made. 

·~0·c :s a shortag~ of accurate intormation c~ the cost c~ 

ta:·:~~2~:e. The iigares diffe, accor~ing to rie var10~; 

a~c.::·.-~ing proced·.ires use·:. !ri scr.1i:; fa:tories, for e~am;:i~e. 

&~e: ~.::st; are included i~ the mai~tenanre bu~ge!. 

!he 1aintenance cost as a percentage of net output of mainte

nan: ~ ~a~our varies widely with the degree cf automat1sn. 

Ir ge~era~. factories emP~o~ their own ma:ntenance staff, 

and eroend1ture on contractors is low. 
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Kur ram Ct1emica I. 1552 1.0 5.5 J.7l 1. 4 6.~5 5.9 5.50 7.JJ 1.8J 2. 50 

I • 
rlO'.:!o .... o?r a DDT • 1954 0.68 0.6J 0.87 U.J OB 0.91 1. '·0 , .96 0.91 '.as 
Antit.i ':'Ill cs. 1957 o.s 2.0 - 0.2 2.t.6 - S.1t9 - J.•9 I 

~ Pe~dies & (hE~lcals. 1959 2.9 7.7~ 1. "'5 ~.J 2.1.s 2. '!-7 5.i• 6.81 ~.07 7.9 

Sin=' All-eli1. 1960 5.9 G.07 - 0.9 ·1.85 - J. '8 - , .87 
~ 

lllehid U1t=!inicals. l!JSL; 7 ,(j 16.67 7.95 ". 9IJ G.5 10.11!1 - 8.4 12.1.~ !I. Ill 
'i 

llte~lild Pesticic.!es. 1%6 • 
. - U.15 O.:t.\ U.IJ ll. 2 o. :s II. 2·1 U.(jl iJ.21 o.i.1 

I 

• 
I . 

1 t'- Ravi lia)·on. 1566 6.3 5.':I ll. l I 6.7 7.9 ll.'.Jli !j, l-'• - 11.n 6.f>~ .... 
• l P1~htan PVC. 1957 - 2.10 - 1.J 2.7 - 2.07 - 1.6} 

/~ 
R11." i En"ineering. 1959 2.42 2.68 - 0.74 o.e 0.9 o.e~ 1.09 J.~9 6, 1 <! 

Suet Elutrietion. 1974 4.2 2.27 2.B 6.J J.4J 5.15 
. 

~.:7 J.60 , .'3 2." 

., 1• S1111t Ceramics. 1977 u.o 6.7 8.1 2.1 10.lt.1 11.9 ~ .• ; d J.B'> 2.61 2.8 .. 

I tJaticnal Fibres. 1982 - ID.I - - 1J.95 - J.!17 - 1.95 

.I 
:1 

~ - U.K. , .94 - J.4 G.9 - 0.6 - 1J.6 

Japan. 1.7 I - J.4 2.0 - J.8 - ... 9 - S.J 

~·, ~ ~ ~ n ~ n ~ ~ n n ~ n ~ n ~~non fl ~ (t) n ~ •1 n '' "' n '"' _, .... , .. .. 
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' 

ihe f 1gures in the table below are based on the s~rve~ £adP 

in U.~- and Japan (Table-5): 

TAILE - 5 

Indiratim 
U.I. JAPAN 

Drink Irr:i. Textile Ind. Drv. !00. fEevv !00. 

P'hintenaoce ClSt 1.94 3.16 3.44 3.4 
as percentage of 
sale value 

tillntenaoce cost 6.92 8.62 7.6 3.8 
as percentage of 
net ootput 

P'hintenance cost 5.3 
as percentage of 
fixed as&?ts 
value 

This •aintenance costs •aY be analysed according to the first 

years of operation, equipment costs and production costs. The 

following observations ~nalysis compares expenditure in the 

saie units of U.~. and Japan: 

All units are increasing •aintenanre rests, except Pakdyes. 

Ll.ght !00. 

1.7 

2.0 

4.9 
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\ ' Sc1P units have high 1a1ntenance costs. whic~ IPan~ they will 

Rayon and Swat Ceraeicsl _ 

• O!her units began to increase 1aintenance ccstr in thP la~t tw~ 

Ittehad Chemicals). 

Som~ units spena too littlP on ~~1ntenance a~~ repa1r (Fa~1sta~ 

PVC, Nowshera Che1itals. Itteha~ Pesticides, Ravi Engineerin~;. 

Ccntlusions are given in Ta~le b below: 

Ittehad Chemicals 
Ravi Rayon 
Sincl Alkalis 
Swat Ceramics 
Swat Elutriation 
Ittehad Pest:.ic ides 
Pakistan P\"C 
~owshera C~emicals 
Ravi Engineering 

High 
Haint. 
Cost 

x 
x 
x 

Tending to 
increase 
~int. cost 

x 
x 

'.'( 

Too small 
Maint. 
Cost 

x 
'.'( 

'.'( 

x 
'.'( 
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E x t e :-, ~ i ~Hl c f the pro j e c t up to Dec e 111 tier , P :? 7 w h i c h w i 11 t· e ~ '. f 

phase of implementation cf the Preventive Main~enarc~ System . 

thE ~rits, the ln:r1ation of the cJrr:~u~2~:~.e!J sy::.•em, ~r·: .:: 

~t The Fakistan1 Engineer~ are now able to co~luct classes a1~ 

bu1!0 t~aining material without daily ~c~itcring. !r the 

Tri~a·tite Meeting held in Sept. 1°85, su;gestions were maj0 

erte~~ the assignment period of the Chief Tschnica: Advisa• fer 

anct~er six months in three sPl1t perio~s cf twc m8nths ea:~ 

~am~:! October-~ovember, ics~. Harch-Apr:l, l087 a~1 

Se~:e~~er-O~tcber, l?S~ 

r~e personnel at the Centre is required tc prepare and supp!y 

training ~aterial in the form of manuals or chJrts in order tc 

facilitate on-the-jo~ training in the u~its. 

4' ~ spe:ial1ze~ technical team will be ch0sen from th~ bes~ 

tr!i~ed terhnirians cf the FCCCL u~1ts a~c will be assig~Pd ~=·~ 

t~~ responsici:ity cf resolving tecrrica! pro~iems, as arc w~2· 

t::ey arise. 

•• The t~achers from the Centre will Pr:vic? techn;:al advic2 

(Consultancy) to resolve energency prct!ems, a~ and when ~hei 

arise in FCCCL units. 

·• T~e i1plementation of the Preventive Ma:ntenance and InvPntor~ 

Control System:, which are being int~oduced in lttehad Chemical~ 

and Fav1 Rayon, will be a continuous process which will be 

extende~ tc other units. 

• 
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• " :~ r ~ ~ t· t O pr e Ser Ve the Sen S i t j Ve e q U i pm en : i r1 t he SU l!l IH' I 

seas:·, an area has been allocated fer its storas 0 in !~e 

w0r~:'2P (see outlay plan) and c:n ai1· cor<iiticner wi:! tie 

prcv1c2d which i~ already on ord£r. ~h~ pro~csa~ pla~ ha: beer 

IVie~-~j .The Chi2f Terh~ical A~Jiscr's cff1ce wil! ~eco:= the 

:: cm;: _: :o • room and an a i r con di t: c, 11 er p .. o v .i. de ~ ~· y ~ '.! v: R .:i y c ': w i : : 

~. An a:· conditioner will alsc be :n~:ctl!e~ in ~~2 Confere~ce Room 

wr:1c"' :s aiready on order. 

con~·~: system will ~e set uc. 

:!• Ir v12~ of the increase in the number of st~dents, class roe~ 

fac1::!ies for training students will be extended by prc~iding a 

~o:f ever the terrace where c:asses w~!l als~ be he!d IA~nex-1~:. 

12 1 A mot::e workshop for tran;por~1n] training ec~:P~~~: an~ 

teac~~·~ !O the rcCCL urit~ will ~e prcv:d?~. 

·~· ~:: safety rule5 and preraut1onar. mea~urP~ ~::. ~e s:r1c:!• 

ad t1 e • e d t e; t• y a 11 the person n e : a t t he c: £- r1 '. r e . Spec i :i ~ c a • e w ! l ; 

be t~~en in the summer season. 

l 4 t ! r1 tr, e e n c H1 e t ,. a in rn q c en t r e w Jl l t· e a r · ! e ~ ::: ;:: :- CJ ; : ,:; E- ~ 2 · ~. ~. ~ ~ d : 

s e •· v ~ ~ e ::-. a n •:l e x t en c t r a i n rn g fa c t o r l es u n 1 t s l'r t n e p u :.. : i : a n ,; 

cr;va:e SP~tcrs 1n Pa~:stan. and eve~ in thF ~~dd!e fas! an~ 

A7:a. ~rP C~n!re ha; al~ the po:enti~! tc wcr~ on an e:c~c~:· 

t· i: 0 : : .. 
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undet U~~DG on 'Preventive Maintenance Systems in the Chem1ra! 

!ndJsrry' for the Asian c Juntries in Lahore. The a~m of the 

co~feten:e will te tc aiscus~ ard iden~ify :mmedia~e pro~le~; 

100~ .... '-':. 




