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The design of the project IS logical and precise.
the fc

THE _IMMIDIATE OBJECTIVES ar e following:

1. cotaulishment of & permanent Preventive
uo:intenance Deveigrpment Centre witn FOCTL.

z. T i1gentifyv and formulate tralning programmes
ir Provertive and Predictive Mzinternance
Practices to be conducted at PMDC

3 Tc attair a decrease of at least 5% of present

down-time.

fpjective 3 will be a result of cbiectives 1 ard 2 ans
gay only be achieved after implementation 1n the units,

for which proper provicicr 1s lacking in the proiect

Gorugsnt.
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ortives, the folicwing
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i, Higher utilization of machines and avoidanie ¢

breakdown.

2. Increaces profitability cf the corporation througs
reducing the plant down-time causec by unforseer
ggutoment Taiitre.

2. 3aving ‘ne naticnal rescurces tRrougr nirexting tho




ParT - 2 STIVITIES _CARRIED CUT_AND_QUTPUT PRGDUCED \

ro

In 0otober, 1994 the C.T.A. visited zil the FCCLL Units (Annex-1)

o gvz.uate the training needs in preventive maintenznce,l.e.

~

e nogner of traineec ohtainzd 1 the first vear was 125, whil?

is egu.vaient tg 1-2% percent of the perscnnsl of FCOCL Unitz.

end cf March 1964, 145 personc will have beer traine:

The hird of knowledoe was a.so agreed (Annex-l; and the syllabu:

wat ectanliishes i g modular svotem consisting 6f LD ounits
(AnTEs - €azh urit has 5 oo 10 desssr: coroisting of

T Manua;:

* Tape, Slides

¥ Transpyrensie:

* ciels

¥ Protz

* qgu.: and Exercisec

ALl the ahove wat prepared hefcre Apri] 190D onoorgesry to o stard

e flrst Cturse,
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The erection of the bullding was comeleted in December, 1934,
A deza:led work plan to furnish the building was prepared.
F

nisting and furnishing of the tuilding was complieted by March,

tack place in

Apnco-tment of the Natisnal Project Director

Septes-er 1953, The Head cf the Prevertive Maintenance [eve-
lopme~* Centre was appcinted in Cctober 19:l. Twc Training
Enginecrs were appcinted In February 1975 The rast of tne
parsz-nel of the Centre (Typlst, Feon, Driver. Workshop Ine-
tructce 1 were appointed betweern February to July 19EC

The ©.7.A., Mr. Andrei Banescu, was in the field on 17 Sep-

epber, 1964 (1é months after the signing of the Project

cruget). The short term corcultant on “Szfely’, Mr. Youri
Sazzt-in, arrvived in the fieid on 24 Marcr. 1500 for six week:.
The em-rv-torp consultant or CHon-gestrustive Testing’ Mr o Richavs
A Toe reports prepared Uy

Vog., came on 20 March, 1935 for A weex:.
both these consultants are alsc attached for reference. (Annes )
The srort tem consultants on ‘Inctrumentaticr’ and Inventory

ral'slsc completed their assignments in tre.field.

o
o
o}
-

Thz fivst consultant on 'Preveniive Maintenarce Training Workshor
fquicment was scheduled to be recruited in Decesber, 1970, His
vic:it was ce.ayed and the post wa3s cancelled. Hence the equipment

LY al

for training was ordered by CTA &t the besinning of Gortober, 1984,
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In this period, the CTA prepared job descriptions tor three
acre short-term consultants con “Welding', *Rubber Lining' and
"Educational Techncicgy'. In the last analysis, the Rubber

tining expert will not be reguired.

Egquiggzrl

1n tre project budget covering the UMD contributicsn, on bdds
¥ o H .y - L. = ' EaXa i y Lo - N
ire &%, value of eguipment, wes U .2200,000 under the peadl

‘Non-pxpencable’. All the equipment. ac giver 1ir Appendix-F ¢

the oroisct document, has beern ordered.




\ Te crcer all the equipment which wac in the approved project

docus2nt.

* Te z-czsc the egquipkent neecel T COCZL o dnits

* -¢ erniure training reguirements 1IN preventive and pregictive
mzintenence.

* Selection of latest model of eguipment with computerized memory

in graer to ensure high level treinlrng.

CT/OG0

1et ¢f eaquipment of the project document CAK;2S/ZGL/T one

[y

In the

4i:ro-proceccor was added te be ptiitised for:

ce System for FCCCL Units.

o

& camputerized Maintena

¥ Isplesentation cf Computer Aided Instruction in the Training

Centre  (CAI).

Thic computer will be ordzred for a futurs phase cof the prozect. Boows
anc videc-filzos for training purpcse were crdered dnder “Experndacis

Squipment .’
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ire principles invoived in building training material are

the fcliowing:




\

x yariety of training secia to stimulate the iaterest of tra.neec.

) Appropriate methods of training according tc the need of the

students liecson in Urdu, audo-visual system for 1§

(S P : i - - P b
. Cogt: . of theoretical knowiedge in the lecture hall with
crazcical work in the workenop. The training material for con-

dusting the courses was prepared by utilising the equipmen?
f

(Anrex 4.
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{annex - which has been
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civiced inmte 21 upmats. Each ounit has atout § otfco 10 .ess
i . )
frar elementary topics |

yterized Mainterance’.
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These lessonc have been transiated into Urdu (iLocal Language), az @58

of the craftmen have difficulity in understanding Engoich. lefsont are
Gicac wotn clides, tapes f‘reznrded and vigeo! ang *rancparencies ir
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Activities :- the workshop include laboratory work and each lesson is

related tc c+actical work in the laboratories. Each laboratory utilises

models., (gcc:- pieces, defective pieces. cut-away types!) demonstraticn
t

< tc familiarize
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units, and =°

themcelves ~::h the latest technclogy.

The corcept o° fraining in the workshop 1D progreciive In malnlenarcs
prooaems, 1.l

* cigs.: components (Gears, Shafts, Seais. Vaives elte.:

+ Comrz.c: components (Fuap, (ompresscrz, Moters!

A\ Plarn- {Dryv-Unit, Filtration Units, Rectification Units!

fov example. using models trainees identify the defercts by compariscr
with a star-:rd/good component and then Tind out the causes of the
defects. Tre trainees are instructed on how to avoid thece causes wiih

i}

the aid of & laboratory checklist. Each laboratory provides exercise

te

o
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oF
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ich helps *=e trainees to lmprove their skills and evaiu

v
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inoec are eypoced to real working

o

T4 the demorctration units, the Tr
corditicns. Some defects are simulated and they are asked to igent:
ané remcve them by ucing the method given 1In the checklist. These

checkliste ‘1 be the hasis for building 'jcb specifications’ In

PRFESY




\
egz.i studio hac been set up at the centre to show filme, which

A
demarstrate the correct wiy of deing and sclving various mainte-

4+ zrzcent we have preparec and stored
. nC0 3l 1g8s
v 280 T-ansparencles
» 2% Tagee {Recorded.
¥ 17 drite Lessons Precared
* ooFilzs
2.t Trzining__Courses

Trair:ng courses incliude lestures in the conference room and

prac*ticzl training in the works.op.

artyurac include tapes and slides/filme for naif anm hour. selif

In the workshop practicel training ic tied to study in the lec-
ture hall. Mcdelc, posters, desonstration units and checklists
are uceqg (Apnes-5i.

one hundred Craftsgen and 2° Supervisors have been trained to-

date, and 20 Managers have also been partiaily trainec.
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FART-C

Thoce trained will retirn to thelr units to help ralse the

ctamzzrd of maintenance, reduce down-time and minimise breakdour.

Traiz.rng__Abroad

Ir mo.zmber 1755 the CTA was in Vienng {C arrange with the
Tra:r:-g Branch prograsmes for Study Tours and F
T & C7& phtained Gevernment approvel for Mr. Sarfra: Nae

in Germanv, U.k. Switzerland and Nether
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larc: ip Fetruary 193c. The two feilowships are being processes

~: Government of Pakistan. (Annex-lei.

<
vy
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n

€irst. second and third Progress Reports have been prepared and
procecsed (Annex-6).

ACHIEVEMENT CF IMMEDIATE OBJECTIVES
Thz freyentive Maintenance Development Centre haz beer estan-

o

]

Ka chah kaku, 35 kilometers froe Lahore. The Orga-
fiiratian char

lizhes at

-

ic givern at (Annex-7). The Centre haz a training
prograame for Crattsmen,Superviscrs and Managers. The third imse-
diate atjective i.e., decrease cf at least 57 percent in precent
dcwnet:ime, can crilv be achleved after the jmplementation of tne
Prevertive Mzin-tenance Programme :n the unitc,for which proper
provizion 12 lacking 1n the projert document. It may be ¢onciuce:

that came immediate cbhiectivec have been athieved at thils stage

"

of tre project.
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However, ac an additional achievement three Engineers and one

Foremar are being trained in the Preventive paintenance field
te build training material at the centre and feor on-the-job
training in factories. These Englineers are now abie to conduct

train:ng courses at the centre {Annex-£).

Mai:iguz utilization of project resuits is linked with the felleow-
up c<taze of the prolect (Annex-9). In 1925 the establishment cof
the Preventive Maintenance Centre wa:z completed. In 192e, buii-
¢img training material,training courses, adviscry services, t¥ain-

ing cn-the-2ob and implementaticn in units wi

e cate obhtained from the unite will conmetitute preparatory

word foo the next stage.

In 1947 & computerized system invclving preventive maintenance

ans Computer Alded Instructions will b2 initiated.

Acvicovy Servicges

Three trained Engineers and one Foreman will provide advisory
servicec tc the units on specific maintenance problems. Latest
equipment like tne Comeputerized Balancing Machine, Non-destruc-
tive Tecting Equipment (X-Ray control, Ultra-sonic control) and
speciai toole for the mounting and disamcunting of bearings,vibra-
tion aralyser, cpecial welding and metalizing equipment may pre-

vide servicer to the umits on a payment baciz, which will help

centre to work independently on an economic bacis in the future.

Mator:iz. which may be usoag In the services 1¢ listed at Annex-1C.




Each course is completed with an evaluation. {Annex-11). The

vtzin a very good evaluaticn will help provide on-
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sherc in thelr units.The Preventive Main-
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i oproviie mo
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tg-ar- 2 Develgpment Centre and ALY

Some cf the ipstruments anc tools wil. be ordered to Le used in

in

ehs yrite in the training process
8.7 Imp.emantation_In_The Units

t

linked witn the training of

,_..
"

Tre prgcecs of Im ementation

2N
he units at the Preventive Maintenance Deve-

the Managers of t
pment Centre. This training is divided in three phaces

' Precarat.or
* Locugentation
’ Uperation

Irn the preparation phace managers will be trained in plant inver-
tory,celection of equipment to be inspected, development of the
route for incpecticn, coding procedures and organizaticnal pro-
cecures, after which they will retirn to their units and periore

trecs taske.

w
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t. +~o documentaticn phace, the managers will be trained at

il

the Preventive maintenance Development Centre tc fiil in anc

pecialized form:z for maintenance cchedules, 1cb

DI S
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~.fications, weekly werk plan, job reports, history records.

£
o
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Trer thov will establish the documentation system in the units.

c- «-s gperaticnel pnasze, they will be trgined in @onltoring U
svooeapre. adjucting inspection intervale and controiliing art.-
vitieo.

fv='vation of these pheses may be done by physical checking/
irscection of the system in each unit. The next develcpment If
tre oroject will be a computerized system. Afier sufficient bacic
cztz iz obtained from the units (after minumus cf six months of
~mzvztiar} dat: mey be trenclaiec o comouter

FINDINGE

nrceryations Made During_ractory Visils

noring the factory visits the expert was interecsted in the

ma-.r featurec and weakness of the units, (Table-1:.
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Table = 1
Experience of Workshop and  Type of Eguipment
craftsmen special exis= problems with
UNIT (field of good ting equipment., according to trouble,
experience) maint, aims,

Ittehad Chemicals,  Good 'Good ~ Corrosion NaCl line
(rubber lining) welding Equip. preparation

inst, repair,

Ittehad Pesticides. Good Good ! Ventilation  Vessels
(glass lining) ’ corrosion flanges,
replacing)

Ravi Rayon Very good, "Good Corrosion Acetic Acid
(safety Dep, inst, shop Sulph, Acid
materials) tool shop Molasses

Ultrasonic Test. Ac, Anhyd.

Ravi E'ngineering. Very good Good Space, None
(welding) plate rollers
. welding

Argn, welding,
Kurram Chemical, Good. Small Fluction in  None.
’ - Workshop. Veltage of
cement,
Bldg, Maint,
Swat Elutriation Good Small
Workshop Corrosion, Pumps.

Nowshera DOT. Good but to Good Old factory All(pipelines
improve, Workshop (Corrosion) Elect,.instal).

National Fibres, Good, Very good Quality of 0ld

instrumenta=- product, equipment,
tion

Nowshera PVC, Good Small Quality of Old y
(Maint, form) product, equipment, -

Sind Alkalis Good Good Corrosion, Compressors
(Maint, balancing
Scheme) machine sound

analysis,




Race< or the FCCCL figures available (Table-2 to 4) evaluation
cf tvz ¢cct of maintenance 1n the units has been made.

Trave :: oz chortage of accurete intarmation on the cost of
Ta.r-z-ernce. The tigures differ zccording to tng varigus
acrcL~ting procedures used. Im scme fartories, far examplse,
f.e' cacts are included in the mairtenance tudget

The gaintenance cost as a percentage of net output of mainte-

rancc widelv with the desree of automat:ion.

nouy var:

o
4]
U

Ir gensral, factories empioy their Own maintenance staff

and expenditure on contractors is low.
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| ' ' Years FATUTELMIE COST AS EORAINT. CUST AS Briakmane | MAIOL. CORSE AS | ratut.eust as &
::rst PLROLNTALL OF SALES vl : UF QutPul Cost L of Eqp. COST OF FIveD ASSLIS Vol
1 é opar. 1978779 : 1302/63 | 1933 /b4 | 1579760 | V15273 ] 1203/ ua 1&n£765’}"i§537u~ 192783 ltsa:/en |
’ ) Kurram Chemical . 1552 1.0 5.5 3.73 1.4 6.55 5.9 5.50 7.33 1.8) 2.50
1 -
. No.stera ODT, 1954 0.68 0.63 0.87 0.3 08 0.91 1.40 1.96 0.93 1.0
ﬁ  Antisiatics. 1957 0.5 2.0 - 0.2 2.46 - 5.49 - 3.48 -
3 Paxc,es & Chenicals. 1959 2.9 2.29 1.75 4.3 2.45 2.7 5,14 &.81 o7 2.9
d Sind Alkalis. 1960 5.9 6.07 - o8 .85 - 3.8 - 1.87 -
,i, Ittehad Lhemicals., 1554 7.6 G.S 10,44 - 8.4 12.4% n.y2 16,67 .95 n. W
b Ittehad Pesticices. 1966. =~ - 0.15 0.23 u.9 0.2 0.3 n.21 V.62 0.2 0.7
i 55 : Ravi Rayon. 1966 6.3 5.9 8.0 6.7 7.9 12.90 Y.b4 - a3 6.6S
] ' Pakistan PVC. 1957 - 2.18 - 1.3 2.7 - 2.07 - 1.6) -
f Ravi Engineering. . 1983 - 0.7 0.8 0.9 0.83 1.09 3. 612 2.62 2.68
: Sust Elutristion. 1974 4.2 2.27 2.8 6.3 3.43 5.15 © 2.7 3.40 1.43 2.1
{ Swat Ceramics. 1977 0.0 6.7 8.2 2.1 10,43 1.9 A 3.85 2.41 2.8
i tiaticnal Fibres. 1982 - 10.1 - - 13.95 - 3.57 - 2.95 .
| | -
1
3 U.K. : 1.94 - 3.4 6.9 C - o.é - 13.8
! Jagpan. 1.7 V- 3.4 2.0 - 3.8 - . a9 - S.3
i .
3 .
i
1 : .
1 ..
: .
3 ) o
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ihe figures in the table below are bases on

the survey gade

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

TABLE - 5
Indicatd _ UK. JAPAN
Drink Ind. Textile Ind. Drv. Ind. Heavv Ind. Light Ind.

Maintenance cost 1.9 3.16 3.44 3.4 1.7
as percentage of . )
sale value
Maintenance cost 6.92 8.62 7.6 3.8 2.0
as percentage of ’
net output

- - - 5.3 4.9

Maintenance cost
as percentage of
fixed assets
value

This saintenance costs may be analysed
years of operation, equipsent costs and production costs.

following observations analysic coepares expenditure in

according to the first
The

the

sape ynits of U.h. and Japan:

All units are increasing mainten

ance costs, except Pakdyes.




» scae units have high saintenance costs, which means they u;ll

have tc exercise caution. {Sing Albalic, Ittenad Theniczle Rev:

Rayon and Swat Ceramics!.

. ) i ) .
* gther unitc began te inrrcrease maintenance cests in the lacst twe

years. This means they w.i! have to anziyse thelit meintenantt

ure and urdertake GeflinIte FEacures o reIULE eRfIngErIng

S ompr st
RNl "SIV

ard repelr costs (Swet Elutriation,Swe! Leram:cy, kev:i Revs

Ittenac Cheeicals).

] Some units spend toc little on maintenanie and repair {(Falictar

3
1

PYC, Nowshera Chemicals. Ittehad pesticidec, Ravli Engine

L
'™
=
'p}

Conclusions are given inm Tahble & belew:

High Tending to Too small
Maint. increase Maint.
Cost maint. cost Cost
Ittehad Chemicals X X
Ravi Ravon X
Sina Alkalis X
Swat Ceramics X
Swat Elutriation X
Ittehad Pesticides X
Pakistan PVC X
Nowshera Chemicals X
X

Ravi Engineering
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the urite, the im:tration of the computerized system, ond 3
sgrrezse of at least 10T of the cown-fise of FUCUL {instezs o
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nams.w Uctober-November, 193¢, March-Apr

regher-Ggoteher, 1927,

Tre serconnel at the Centre is reguired to prepare and supply
treining material in the form of manuals or charts in order tc

H

facititate on-the-job trainming in the units.

A epezialized technical team will be chosen from the besz?

vt

m
traired technicians of the FOCCL wunits anc wili be ascignel KITH

tha responsici.ity of resolving ternricel probiems, as anc whs

thev arise.

The toachers from the Centre will provids technica: advice

(Consiltancy) to resolve energency probleas, a: and wheer they

arise in FCCCL urnits.

The implementation of the Preventive Maintenance and Inventorsy
Control Systems, which are being introduced in Ittehad Chemicais
and Bavi Rayon, will be a continucus process which will be

extended to other units.




T Tr ar<cr to preserve the sensitive equipment in the summer

spacc- ., an area has been aliocated fer its storage un the
p (see outlay plan; and er air corditioner will be
proviced which is already on orger. the propcsal pian has been

cem* 2 Pavi Ravor and FCOCL (Anrmex-lai.

f‘»
L]
i
“r
s
]
-
n
Bl
=y
[+%
4
Y
rn
0
S
]
4
o
ko]
'
N
>
.

e A nz-.a3c far the computeris

hide:-3 will tabe place in March af UNIDe HeslZuarievs
{Vier-z:.The Chief Technical Adviscr’s cffice will becons the

comcoter room and an air conditicuer providel by Ravi Rayon wil:

.

he inctalled.

O

Bl Ar z:r zonditioner will alssc be inctallec in the Conferernce Room
whict :s already on crder.

10~ T t-z lirrary, @ laboratory for the melnteénanies anc loventory
cortro: system will be set up

1l Ir. view of the increase in the number of students, clasc rooe
faci.:tiec for training students will bhe extended by previding 2
ro~f cver the terrace where c.esses will also be held (Arnex-1%°

1o A mob.le workshop for transporiing friining ecuipmant and
partorc to the FOCCL uritc will be preovides

13 £.1 czfety rules and precautionar; MeEasureT wil. Me SIriftly
adhered to by all the personnel at the centre. Special tare wiil

*

be teren in the summer seascrn.

14t Tn the end the training centre wiil he atle tc orovide tethnilan

cervicec and extend training factories units 1o the publiz 4ng

srivate sectors in Palistan, and even in the micddie fac! and

As.z. Trp Centre has al. the potentliel tc work or an ercononis




1e I+ 17 promoced to 0Ovganise a regional damonctration workshes
under LYMIDO on 'Preventive Maintenance Systen: in the Chemical
Trnductry® for the Asian (luntries in Lahore. The aim of the
corferepce will be te discuss and identify :mmediate probler:
ani areav of ascistance needed (n thé maintenance fleld.

et Tme ccope 0F work will be extended te computerise tne

My rtenance Syctem in the next stage af the project in






