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3. INTRODUCTION '

Amhgrp.ﬂﬂ and Purpose

Thie report was authorised by contract belwesa
Unitsd Nations Indusirial Development Organisation
(U.N.I.D.O.) of Vienna, Ausiria, and ths Research and
Productivily Councll of New Brunswick, Canada.

The purpose was (0 snable the industrial sector in
Iraq to organise and improve their maimtenance and repalr
facilities .,

loog:

The acsignment was (0 iavesiigale the needs of the
indusirial projecis of the State Organisation of Industiries lor
maintenance and repair of machinsry and equipment, to determine
the feasibilly of eelablishing ceniral M & R workshops, to
recommend a sound irailniang eystem, and to ldeniily the indusirial
and economic opporiualiles for certaln spare paris o be locally
maaulactured, as well as to ldeniily othere which should continue
to bs imported. Aleo, to prepars a programme of implomentalion
for aay necessary assistance by UNIDO,

In erder to evaluate (he exisiing facliities in M & N
it was necessary to suppert our fleld and ln-plant surveys by
dlaiributing quesiionnsires (o & selecied sample of iadusiries
(see Kxdidh 3).

P urthermore, laquiries were made (o goveramenl and
locel avideritios ia orvder to imploment our iavesiigalions.

This study dooe asl cover privale indusiries empleying
lose thaa 30 werkers.
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3. PRELIMINARY SECTION

Reeults of F indm‘-

In the firet seciion of this study, Sections 3, 4
and 5, we give a general picture of the industrial situation in
Iraq, showing the exieting M & R facilities in the manufacturing
induetries, utilities and agricultural equipment, existing centralized
shops, spare paris stores and the availability of skilled personnel
and training ceniress.

In Sections 6 and 7 we resport the adequacy of existing
facilities and the feasibility of setling up ceniralized shops according
to industrial needs, location, availabilily of skills and M & R
facilities.

Seciion 8 includes recommendations for future policy
lor M & R {facilities and programmes in certain industries, spare
parts manufacturing facilities, centralised shops and storss and
tralning programmes.

@] SRe ral C onclu-iog

1. The economic focal point of I1raq ia the capital, Baghdad,
where 84 per cent of indusiry le concentirated and most of
the facilities for sound repair and mainienance services are
available.

3. Equipment for mainienance, repair and the manufaciure of
epare parts is available in Iraq although badly organized and
widely scallered. In some indusiries facililies are completely
inadequate while other indusiriee have esurplus capacily for
repair and maintenance work. The workshop at the plant of the
Siate Organisation of Mechanical Indusiries in Iskandariya has
adequale M & R facilities, high qualily and variely in squipment
and s in a sallsfactory location,

3., Coeniralised workehops and stores do exist in leading industries
but not as a pudblic eervice or government organisation. Spare
paris are overesiocked as asurence againet work sioppages
and oaly a few companies conirol their invenloriee adequately.
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3,

4. The large amount of work performed on M & R and the
questionable quality reflected the inadequacy of the maintenance
programmes used. DBaasic organization techniques to achicve
efficient M & R services are scarce and PM does not appear
to be an established practice in Iraq.

$. Some key industiries do not provide adequate maintenance
services to prevent breakdowns and premature obsolescence
of their costly equipment,

6. Lack of standardization is reflected by the great variety of
machinery and equipment in existence due to inadequate buying
policies and political/economic problems. As a result, stocks
of parts and maintenance materials are almost doubled.

7. Government policies for the reorganization of repair and
maintenance services do not exist in Iraq. The S,0.I. only
acis as an advisory service for problems in industry, which
include M & R problems.

8. Shortage of skilled personnel on M & R is acute in Iraq. Most
have learnt their skills on the job and supervisors and foremen
are chosen from the most experienced workers who may have
no aptitude for command, organization or decision taking.

9. Only a few vocational training centres have adequate facilities
and training programmes need upgrading. In-plant training
facilities are not an established practice in Iraq.

R ecommendations

1. Trained engineers should be available at each appropriate state
organization to recommend policies and objectives of their
indusiries.

4. The M & R sections of some important indusiries having a

wide range of equipment but insufficient skilled workers should
be reduced to cover emergency repairs and the necessary
spare parts. High quality spare parts and major repairs
should be made in a fully equipped workshop. New M & R
facilities and a ceniralized workshop are recommended for
agricultural equipment as a malter of urgency.
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3, Central M & R workshops should be set up for the textile
industries and for agricultural equipment, these to be
controlled by the respective state organization,

4. Small industries with inexpensive equipment should use
routine maintenance programmes while those having
expensive equipment for automatic operation should also
introduce preventive maintenance.

$. Although it is not necessary a present to establish centralized
stores as a public service,each large industrial sector, such as
the textile, food, cement and agricultural industries, should
establish central stores for the spare parts and materials most
frequently required. Stores require improved layout, lighting
and dust protection. Inventory control systems should be used.

6. Training centres should be set up to give higher level courses
for managers in maintenance management, upgrading and
refresher courses for supervisors and foremen, vocational
training courses for specialized industry groups and in-plant
training in large plants. Courses in theory could be held at
the Management Development Centre in Laghdad,

Sg“ested Programme of Implementation

This programme gives the main requirements for
UNIL O's assistance to M & R facilities in Iraq.

State O rganizations

Provide two consultants with industrial management
background to select maintenance engineers for the following state
organisations and to develop and initially monitor their programmes
of work:

State Organization of Engineering Industiries
Directorate of Agrarian Reform
State Organization of Textiles

The consultants should also study the feasibility of training engineers
for other state organisations.
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M & R Ceniral WDl‘kIhOEI

Provide two indusirial englneers, one aMlached to the
Iskandariya central workshop and the other to the texiile and
agricultural equipment ceniral shops. Their main objectives will
be to

establish the centiral workshops policies, and
organize their siruciure and procedures to
achieve the overall objectives of the M & i
policy

set performance objectiveas, direct work towards
standards and correct deviations from these
standards

control the effecliveness of established programmes
and, where necessary, modily them to improve
the resulis

Maintenance and Repair Facillities

Provide two or three indusirial engineers to orgaaise
and upgrade M & R facililies and programmes in the following
indusiries in this order:

agricultural equipment
textile and knilting

cement, sugar and chemiocal
electromechanical

others

Centralised and Local Siores for Spare Partis

Provide an expert with indusirial accountancy and
sysiems analysis experience to organise the centralised and
important local stores by establishing policies and inveatory
controi. He should also analyse existing stocks and set reasonadle
stock levels.

T raining P rogrammes

Provide a iraining leader for management education te
act as a co-ordinator belween indusiry, educatlional cenires aand the
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government and ensure an cifeclive managument e¢ducation programme.,
lle will control the team ol \raining experts appointed ol training
centres and will conduct research en e¢ducalion requirerents.,

Provide a team of iraining experts (prebably ¢) with
industrial background whose main ebject will be e desiygn ar
upgrade M & K training ia vecatienal iraining cenires and ineplant

training .

G roup Lesdgr

Appoint a group ileader on a temperary basis o get
the team ol experts eorganised and working.,

Symmary of aperts Needs
Ne, Type Experience & lackgroynd Lagetion
P Ceonsullant Indusirial Management Siate Organisatieas

3 Ind. Englneer
3 Ind. Engiacer

| Steres Kapert

) T relaiag L eader

6 Trelalag Expert

Creup Loeader

= L

Maintenance & Hepair
Malntonance & Hepair

Indusirial Aceeuntaney
and sysltems amiysis

Management K duseabion

Indusiry and M 4 R

Management Bysioms

Ceniral Werksheps
Induastiries

Ceontral and L esal
siores

Management Development
C.‘“r‘ (M.D -Co )
ol Daghdad

Vecatienal T reining
Cenires and
Indusiries

Miaistry of Indusiry
Q“/.f M.D.C.
of Baghdad
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3. NPUSTIRIA BITUATION

Table 1 gives the employmeni situstion ia sclected
fi lds in J069,

TAD L
Leanemic Saoael Dagubiien 1000l  Lallend
Tetal Lmpleyeod 3,540 100,0
Agriesuiiure 3,450 $7.1
Mining 16 0.6
Manuiaet., and Uilitiee 1) 6.4
Ceonsiruotion 60 .4
Trade §145 50’
T ranspe rt 14 3.6
Serviees s 11.6
Armed Y oreoece avo 10,6

Ireq ia predeminanily agriculiursl, that secier
employtng 37 per eont of the tatal mbeur lorce Gempared wilh
only 6.4 por eont in \he industirial secter. Manwlacturing aclividy
n Ireq is of receont ergia, most [irms having boea establshed
withia the laet 30 years, The indwsirial secter is, hewever,
growiag rapidly. Ixhibit | shows thai lhe nsrease ia employment
ia the indusirial secter betweeon 1967 and 1960 was 3.3 por esond
and the expocied inercess beiwoen 1960 and 1973 (s 13.7 per
cont (lines I and 4).

Wb Farss Eoplevsd jn laseesey

Oi \he 145,000 empileyed ia ihe menulneturing indusiry
in 1060, 66 por ooni were employed ia ccladiishmmenis wilh bow ¢
\haa 30 werhess and 3 per coad ia ihete wilh ower 30 werbere,
The dlstribvtion was o0 bilowse)




‘.

Group Bise (whks/owt) Ne. ol Work Force Wks/foat
—— — Lalab, laveel
b Wp b 30 wke 36,800 97,480 (60%) 3.6
i1 mere thaa 30 whe 354 30,580 (34%) 143.7

Klectrielly, jas and water services with
sstablishinenis @i mere than 30 werkers and
& weork lerce of 13,900 pecple in 1969 have
et boen included,

Seureer U,N., Manpews:r Mission, 1969 report

Al establishmunts iaciuded in Greup 1 belong o private
indusiry and are ongaged ia the lollowing:

sheet metal werking snd welding
serviging and repair of autemebiles
brick preductioa

pressiag dates

emall we rkshep opersiions

Mest oi the vstablishments included ia Group 11 are
goverameat ewned, Oaniy these are considered ia \his reper,

- W F

Weo have subedivided the souniry inte hree maia
ereas se iellews)

Baghdad area, eeveriag a radive of 150 km.

Nerth Area, which inciudes the main pepulaied
towns of Meswl, Kirkui and Bulaimaniya

Bewlth area, ia whieh the main lowne are Haesra
and Amare

Table 3 shows the locaiion of manulacturiag indusiries
ia \he three areas, by number of eshablishments por indusiry greup
ond werk ieree. It shows thai the maia indusirial cenceniraiion is
the laghdad area whish acoounis ior 84 por eeoni of the tolal
esstabilohmenico and work loree a lreq. The indusirial conceniration
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in the North area accounts for 9 per cent of establishments
employing 12.5 per cent of the work force, In the South area,
the lowest industrial concentration, accounis for 7 per cent of
e=tablishments representing 3.5 per cent of the work force,

Note: Table 2 does not include electricity, gas and water services

which are mainly located in the Daghdad area.
For further details on industry location by area and town
seo Exhibit 2, page 92,

G eo gra phical Communications

The main means of communication in Iraq are by rall
and road.

‘Railwax:

The main raillway line in Iraq crosses the country
from north to south through Mosul, Baghdad and Basra, A
secondary railway line goes from Arbil through Kirkuk and
connects in Baghdad with the main line., Thus, there {8 no rail

connection between some important industrial cenires, e.g. between

Mosul and Sulaimaniya, Baghdad and Kut, and Amara and Laara,

Roads

Although the road system covers most parts of the
country, there are few good roads providing a safe and eilicient
method of iransportation, The main road goes from north to
south of Iraq almost following the main reilway line., itoads
between important towns are normally in bad condition often
making it necessary to travel by a longer but safer route.

As an example, the time spent driving irom bBaghdad
to Mosul is less (395 km) and safer than from Mosul to
Sulaimaniya (398 km),

Ceonclusions
1. Although employment in indusiry is low compared to that in

agricullure, it is growing fast and (s important lor the
mechanisalion of agricullure.
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The cconomic structure focal point of Iraq is the capital.
Industry is concentrated mainly in the Lsaghdad arca where

most of tic laciliies for sound repair and maintenance
services are located. In and around the cily can be found
metalworking and repair shops, vocational training centres,
a highor availability of skills, beller physical communications
and transportation services,

Despite the elforts of the government to deccniralize the
industrial sector by building new plants in the north and
south the great concentration remains in Laghdad, It is
this group of repair and maintenance facilities which will
be the focal point of our asurvey.
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4o ENISTING REPATLIC ANL MAINTIENANC I FACTLIT [~

iCacilitics in Vacious IFaclorics and in thoe Country as- i Wholo

Questionnaires and Visits

Al the Lovinuiug ol the mission in lraq atoul 50
questionnaires were disirivuted through the Miinietry oi lundustry
and the rezpoctive =,0.1, to a select sample Ol Colnpakics (sew
questionnaire, lixhibit §)., Thirtyeseven woere roturncd.,

livaluation of the answers on the robérnca
quustionnairesis shown in Table 3. Cnly 43 per Cent ol lue
answers were considered tu be complete and accurate and the
questionnaire was lollowwed Uy ineplant surveys and interviews,

The manaygers ol seclected Cvinpanies were ialerviewed
to determine their managerial abililies and ile suitability @l the
tecliiques used fof mainltenance and repair, stock conirel, ete,
it was also of interest o know how thiey arrived al the data on
the completed queastionnaires,

LEvaluation Matrix

To evaluate the data cellected an evaluation maliix hes
been prepared. Iliach conditien in the erganisalion has bLeen givea
& points rating lor ithe eldiciency achieved in a number oi cssentia.
and less esscatial arcas as shown in loxhibib 4, In the soxhivi,
Column 10 showas the grading required (or a plant using standard
preveative iuaintenance system and Columsa 11 that Usiiig eptimal
preventive maintenance,

independent Maintenance and ueiz'air Bections
e

Lvery industrial establishment visilod had e owa
indipendent maintenance and repair seciion with equipment which
varied irom one indusiry t6 another and from ene plant o anolher.

The evaluation mairix shows that power stabiens aad
Cemernt plants have good M & i sectiens while Whese in oiher
industiries are less satisiastery,
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Table & lilustirateos the disiribution of lndusiries
acevrding W their mainionnase and repair equipment, startiag with
these having he bost oquipped M & H soctions and shewing owte
standing companice a cash ndusiry greewp.

Maghing Uiieatiss

The willsation of machine tecle and oquipment In the
M & i sectons éid net depend on 1he sise ol the organisalion eor
on their parsieuiar applieaiions whea the survey was made.
lowever, the semiral repair shepe were weorbing aimest to
capasy .

s 3 ‘an

The adoquaey ol M & N oyctoms variees accerdiag o
the type of industiry. T he loading ladusirice having odequale M & B
systom wsed o shown in Table §,
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(1) See Appendin 3
(8) VFurther dotalls of this company ia Ssclien 1
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TADLE 4

OF INDUSTRIES SURVEYED ACCOKDING

TO THEIHW M & H FACILITIES !

M & R Faollitles of Leading Companiesi?)

Siate Co, for Mechanical Industiries,

lskanda rlxs‘w

S pecialilys Manulaclure of Agyriculture equipment,

traclors and trucks. This plant is not in
eperalion yel.

First class buildings, machinery and equipment
able 0 do a wide range of repairs and overe
haule and t0 make all sises of high precision
spare parts and i0ols, and carry out heat
irealment, casting, annealing, qualilty control
and metalleographic tesiing.

Conglysion: Seli-sulficient lacilities to perform
work for all indusiries

Compan Elecirical Indusiries

lnghl%xl Manulaocture of medium sised
transformers, eleciric motors and fitlings.
Repair services for their customers,

Ceoacl t Same as (a) except for large
castings and spare parte.

Mooyl Toxtile Company
Specialilys Weaving and spianing of cotion.

Bulldiags ia good oonditlon. Almoetl new
high qualily machinery and equipment which is
sullable for (heir needs. Can do all their
owa repairs and overhauls and manuiacture
emall aad medium sised fair precision spare
parts. Each maia faciory depariment has

e oewa M & R shop with some parts in stock
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Table 4 Cont'd

Rank Induatry M & R, Facllilies of Leading Companies
G roup

P and units ready to be changed.

M & R Section: elecirommechanical workshop,
foundry, heat treatment, blacksmith and welding,
carpentry, quality control and testing.

Conclusion: Insufficient facilities to perform
work for other industiries

b. Other Textile Industiries

Structured as (a) although with a reduced
variety of machinery and equipment.

Textile and Knilting

Conclusion: Insuificient to perform work for
all their needs,

3 a. DBaghdad South Power Station

Speclality: Eleciric power generation.

First class buildings and equipment. Able to
undertake most repairs for their own needs,
including fabrication in the small to medium size
precision spare parta. Unable to handle large
size work. Their M & R section does not
include foundry shop, heat treatment or

quality control facilities.

The other eleciric power stations have similar
M & R sections though of reduced capability.

Conclusion: Insufficient facilities to meet
their needs.

B, Iraq Cement Company, Baghdad

Power Generation and Cement

Buildings, machinery and equipment in fair
condition, Can do all repair and overhaul
work to satisfy their needs and manufacture
small and medium sized, fair precision
spare paris for emergencies.




i
i
i
i
i
i
i
i
i
i
i
i
i
1
1
1
I
!

Table 4 Cont'd

Rank Indusiry

G roup

M & R Facilities of Leading Companies

Their M & R section includes: mechanical
and electrical shop, foundry, welding and
blacksmith, Other cement factories have
similar M & R sections although less efiicient.

Conclusion: Insufficient facilities for their

needs,

A griculture Stations & Central Workshops

Heavy Equipment & Repair Workshops, Baghdad

Specialityt Main repairs to and overhaul of
vehicles and agricultural, earthmoving and
irrigation equipment,

Buildings, machinery and equipment in poor
condition, The average age of machine tools
is about 20 years, most of them outdated,
some with overhead belt power. However,
they can perform most of the repairs and
overhauls and manufacture simple spare
parts of small and medium size.

Main M & R deparitmenta: engine repair shop,
machine tool shop, general mechanics shop,
small foundry, electric shop, body work and
painting .

ngclu-iom Insufficient faciliies to manuiacture
good quality spare parts.

Htrln‘ Sutign, K!t

Speciality: Hiring and maintenance of
agricultural, earthmoving and irrigation
equipment indoors and in the field.

M & R Section: general mechanics shop,
machine tool shop, small furnace for castings
and one mobile workshop.
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Table 4 Cont'd
Rank Industry M & R Facilities of L.eadiag Companies
G roup
N
4 Buildings in {air condition but insullicient

variety of machine tools and equipment to
perform emergency repairs and overhauls,
(Main repairs and overhauls are performed

in the central workshops out of the seascnal
period). Their mobile unit is very modern

and complete for emergency repairs in the fleld,

Conclusion: Insufficlent facilities to satisly
their needs,

L3 (No leading company concerning their M & R
ssctiions ) .,

Builldings, machinery and equipment in poer
condition and insufficient facilities (o satisly
their needs,

Simple rspairs and overhauls and the
manufacturs of simple spare parts for
emergencies can be undertaken. For
major overhauls and repairs, especially
for large installalions and equipment ussd ia
the chemical and sugar planis where
production must be stopped subeceniracters
are used.

Chemical, Food & Beverage,
Tobacco and L eather Making

Coneolysiont Insulficient lacilities to sallaly
their needs.




Eleetrie Pewer Blalieoas

4

Comeont Vastorieoe

IALLED

' L

(3)

je ’ (YNNG L

Preveative maiatenance erganised oa
systomatie basis
13 moeniths schedule maiulcnnnce pregroinsn:
Inspection aceerding te checilisis and
all breakdowns recerded
Decuments necessary fer a well
erganised P M, pregranme used,
Moathly reperts issucd with M & K
sestea, mea heurs, qualily and
oliioloney oi werk periermed,

Preveniive mainienance eorganised on
systomaile basis ealy fer key eoquipnmeni,
Leag term sehedus malntenance pregramm:
tor kilne.
Inspection aceerdiag o sheckiisis and
breakdewns of maia equipment recerded,
Ne oot conirel or cenirel o quality
and oliiciensy of weork periermed.

M

Tomile & Kahling

Provealive maiatenance carried ot b Wb
ael eorgenised on sysiemalie Lasis.,

Moedium torm sechedule malnienance
pregrammes for ey mashiaes enly.

No ooot oonirel or eonirel of the quallly
and eiflelency of werk periermed.

Trylng to improve their M & H systome
(see Appendia 3)

W

Chomical & Bugar
Plaate

P.M, orgenised oa systomalie basis flor
some bhey oquipment ealy.

Seasennl majer everhauls are pianned,
asrmally eonee & year,

Rouline inspeciions and olliag, issue
ol work ordere ond recerding o
mala repaire.

coatrel of mancheure, eeot oonirel

or ossirel of quality and oiliciensy ol
werh pertormed.

w

(3)

See Eahibhe 4,

Itemoe Bed and Eeod



.

LloatreoMoshanienl 6.3 Bwsting with P, M,, tueugh not yet
& Metnlwerhing O rjanifed VR systeinatlic Lasis
lnaspeciion accardiag o checliisie inr
Rey machines,
Hoewline inspection anc oiling.
Beme mAachine Lreakdowns revcerded,
work esrdere, Conirei @i marheheélrn
0ot sonirel, or eenirel ol Hue Quakly
and eilleivncy ol wers perivimed,

]
Agrioviburel Bialions
& Conirel Weorbohope [ ) Dreakdowa maintonance wlewing asvrviee
maasals, Neot erganited oa systemaiie

basis,

Emeorgonsy repaires and everhauls are
perisrmed ia the iield, etherwise
oquipment is sent ¢ coeniral woerkshepe
whoeh sesseon is finmisled,

Manechoure and malerials are recerded,

u reeerds are kepi, ne cosi conlrel,

Toeboose, Vool & L B reakdowa maintenanes. Neot ergeaioed
Deverage oa systemaile dasis,
Rouliae inspection aad oliing.
Ng recerde are dopt, ne o0ot ccnirel
onereised,




Cuatraligeg }ieﬂir 5222n

The [ew ceniral werkshops W [raq belony w very
specialiscd indusirios swch as petrcleum, reilways, siipyasds,
pewer sialions aad agrieuibural equipment. There is alao @
metalworking piant, the diate C. ipany ler Mechanical indusiries
in laskandariya, which heas adequate iacilities and ceuwld be regardes
as & cCeonical worhahep.

Vglﬂxr:el Tzﬁg 25’ 9 uag'ﬂx ‘f ngk

We have iasulliciont datla 10 assess the veolume & werk
carried owt in the cenivral werkeheps., The qualily o Weir werk ie
gonerally geed,

Hallway and shipyard eeairal werksheps are cquipped
o parierm heavy duly repairs and everhauis and o preduce high
quality epare parts ol all slses and with a raangs o materiale,

Hallway eeoniral worksheps caa carry ouwt

o majer repaire and everhauls ol railway enginws,
diesel sagines, beiler systems, elecirical iastallations
and metors, hydrawiie circuits, metaiwors and
body work

o rocenditioning o reilway engine wheels,
ongine biocks, otc., manulasiure o pistens, reller
boariage and shalis

o sltruetural werk, loundry werk and carpeniry

The shipyard oeniral werkshep ia Dasra has carried ow
some ouieide werk to wilise octherwiss idie mashine time. Tiis ianciuded
the maanuiasiure of large spare parts and hall ton castiage aad werks
similar o the reilway werksheps.

Powor sbsbonz and aysiculdral coabral woerkzhopr are
wQuippud L@ Carry owl maj@r Tepweirs and oVerhawls Wi Weir ewa khuvds
and o manviasture lair qualily spare parts of samall add medium side,

Zxzz.snd Congitiss ol Egyipment

Haillwey and shipyard oeniral werkshepe are equipped
with geed qulily meschinery and ogquipment which » meiateined ia geood
worbiag ceoadiisa sad this refioctes (he sound malnicnsnce oysieme



employeod. The average age ol the oquipment is abewt 13 years.

Eiwotrie pewer and agriewltural coniral werksheps are

nol oquipped 0 carry owl culside Werk aad ealy eeveriheir ewn .
aoods .,

K ) ™ Werks } Qad

This werkshep I8 equipped W manuiacture llbiags and
equipmeni for the oeirienl serviees in the couniry, sweh as elecirie

iine ontonsions, poles, H.T . switeheoo, sirvelurel somponcais and
brashets, ote.

Thie werkoshep s oquipped to manuineture simple spare
parts of all sisen, o.g. oyliindere and pletens lor waler pumps, and
o do majer vopaire and sverhaule (o vehicies, agriouldurel mashinery
oad carthmeoving ogquipment.

Eressat Suasiisre aad Bervisse

In lreq therve afw o sorvieees acting os lntermediarieoe
beotween the suppilere of imported spare parte add he Wndusiries
welag them. Spare parte are purchased lndividually by ceed
oo mpany .

insaiis : AISMARMEX aAS Lissiristisas

The asanunl seet ol imperied spare parte during the ast
tea yoare s showa in Tedieo 8. All panie lor machinery aad
oquipment ia he manulaciuring lndusirice oad willice, wih the
casepiicn of vebisioes, ore nsiuded.
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'TAJBEE:E
Y“' C..‘ ia I.D. pcr Cout of
— ‘221 fi‘ugo
306} 4,353,576 100
1063 2,638,635 103
1063 1,003,485 6O
1964 1,405,040 50
1963 1,486,313 58
1066 1,381,448 54
1087 1,987,160 78
10608 3,143,35%3(1) 133
1060 3,036,433(1) 154
107 (30 me.) 3,674,013(12) 173 (sssumed)

(1) Can beo regarded as emact
figures

8s3rge) LDirecleraie Goneral of Imperts, Baghdad

In addition te theee amounis the cest ol seme spare parie
ts included ia the price of the machinery and equipmeni. Spare parte
imported require o gevernmeni leence.

Thers are,hewever, long doelays between the time of
orderiag and delivery of the parte. Delays of siz menihs o twe
yoars cause down iime lor the mashines and oquipment and ocensideradie
lossee ia predusiion. The delaye depend oa the avaliadliny ol the

paris wilh the suppliers bub the preblem o inercssed by adminisireiive
jormaliies whiesh may lake several mealhs,

Lresept inveneries

The quanily of spare paris held in steek by the variouws
ihuunirios, the annual sonsumpiion and the average aumber of years
parte are heold ia sleeh are showa la Tadble 7. This showe elearly
thai mest ndusiries are overcisslied and caly the leadiag companies,
sueh as power cslalieons sad o low coment and lteatiie lasterices, heve
o medeoraite osltoek 0o theoe have good ccnirvel sysioms.



as3.
TADLLE 7
Indusiry Group 8tock Value Annual Usage Siock Length
— 1.D, 1,D, Yo&a ras
Food & Beverage 3,060,310 353,560 5.8
Tebaceo 479,610 63,340 7.6
Textile & Knitliag 1,441,670 839,930 3.7(3)
Clethes 36,300 8,600 6.5
Leather 135,500 35,300 3.6
Woed 44,000 . 4,100 5.8
Paper 108,400 37,100 4.0
Chemicals (eneept
oll refineries) 689,000 135, 800 5.3
Noacmetaliic pred. 1,056,000 677,100 3.9(3)
Metallieo preducis 33,000 8,000 4.0
Kiectromech. Indust, $13,000 60, 500 8,.5(1)
Poewer Genoralien 1,350,000 300, 000 3.5(3)

m

TOTAL

8,004,000

3,300,330

3.6

m

(1) This figure ls influenced by neowly dulll planite where ihe annual
retalion o slllli very low,

(3) Kacludiag theee companios, the average siock leagih is 6 years.

Seuree: Dureceu of Suisiies, 1080 survey, Malsiry of Planalag,
shoskeod wilh guosticnasires aad vieite.
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In some factories it was reported thai several spare
parts had become obsolete in their package while in stock,

Availability of Adequate Stores

Ceniralized stores aciing as distribuwlors between the
suppliers and indusiry only exist in the automobile industry. In
general each establishment hae its own store although a few of
the larger companies have centralized stores for their individual
industries, for example the State Rallway Co., the Power
Generating Board(1) and the Agrarian Reform Central Shop,

Most of the stores have a mediocre layout and there
are inadequate records. This does not apply in the three companise
mentioned above or in some of the texille pumﬂ) .

Maamcturig‘ Facilities for Sg_._re Parts

Rntgo of Mugmggurog Parts to Total an-umg&_ton

The usual policy in Iraq is to import all spare partis,
However, some parts are made locally {or emergency repairs and
when required to preveni serious work stoppagee., On this basis,

the ratico of manuilaciured parie 10 tolal coneumpiion amounts t0 aot
more than 1 per ocent.

Present Manuiactu ria. F acilities

The majorily of indepeandeni workshops for M & R are
equipped 10 carry out repairs and overhauls and oaly for the manue
lacture ol spare parts In an emergency. KEvean the best woerkshope
of the lollowing companies can oanly manulaciure small and medium
sined parts and have ao equipment for high qualily heal ireaiment or
teoting !

South Baghdad Power Stillea
Mooul Tentile Company
lraq Coment Publie Company

(1) This company is ergaaisiag e sleres by olocirenie date
precessiag melheds.,

(3) See Eakidh ¢ for the adoquaey grading.
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There is ealy ene metalwerking plant in the CounbER

The =taie Company lor Mechanical ladusiries ia lskandariya,
oquipped o manulactire a wider range of spare parts, haviag
equipincut for heat lreatment, anncaling metals, motallegraphic

analysis. Lillle woerk ts belag carried ouwt ui present as stated
in Seclion 7.

Qualilty of =pare Parts

In general, the persennel in lraq have aclher the

experience ner the skill te preduce high qualily parts ia spie of
the [irst class equipment available ia some werksheps., Werksheps
turning oeut geed gquallly parts are

C

1.

3.

the Hailways ceniral werkshop
the Bhipyard ceniral werkshep
the Seuth Baghdad pewer etatieon werkohep
the Elootrienl Indusiries Company werkshep

lus .

Each indusiry visiled and questioned had s independeni repair

and muinionanse sectieon and % weuld be uawise te climiaate

these as they deal with emergensies caused by peeor maintenanee
preogrammes. Maintenanse and r¢ air pregreammes are, wiih

the sxcepiion of theose of & lew ol the loadiag eempanies, inacdequale,

Ceoniralised werksheps o7 mainienance and repaisr do not oxist
a8 & public service bul the excelieont repair inscllities a he reile
ways, shipyard, petrelovm and coemeat workshepe and seme
metaliweorking plants eeouid ferm Vie nucleus ior oonirailised
services. At present sl these lacililies are direeted o the
parHcular iadusiries,

Almest 100 per cent of the spare parts consumed by he manue
facturing iadusiries and wilities are imperied. The leag delay
in delivery acecuats for (he excessive slechs of spare parte
held as aa iasuranee ageiast werk steppages. The average
sleck life la, wilh a few oxeoplions, & yeare,

Seme companies have goed eeniral stores buh in genersl, they
are nadequale, and oonirel oystems, U lhey oxist, are peoeor.
Maauisclturiag fasiiitieos for geed quailly epare parte of oll sisee
are oaly lound & o low welleoquipped werkshepe and metalwerdiag

plante
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Acoordiag to the Manpewer Hepert No. 31, Augusl,
1970, ke labeur iferee, ompleyed and uaempleyed, was)

o, Laplexsi. bdbadi Loiss
o skilled and semicskilied 30 per eomt
e unshiled 74 per oot
*. Kasmpiexed haksyr Fergs
e shiliod and somicobilied 30 per ooni
e waskilled 70 per eont

N As we de net have & good deilnllion of hew ciassiication
ts made ior shiled and somicshilled, it couid be expented Whal seme
mere poeriy*shilied or uaskiiiod are included ia the group somie
ohiiied and Whai the perceniage of unshilied to oilll higher.y

The abeve iigures shew & 30 per cont vaompleyed
labour loree of shilled and somicskilivd workers., F rem \he comments
ia the manpower repert we asoume thal thore oouwid be a 10 peor oend
skilled abeur loree avelinbie altheough factery managere compinin Whet
ek of skill cavsos peer werk perfermences and drechdeowne. Thie

O8A ORiy Mmean ihat the shille are delow the standards required to
meeol boday's teohaneleygy.

Lraxiawely T rsined
The shortage of shillod M & R porecand is sewte,

Niacty per oont ol the indusirios vislied reported that their M 4 R
persoansl had loarad on the job.

GOuiy & joew lesdiag companics, sueh as power shalicas,
railways, shipyards, oll redaerioe aad poseldly e army, have high
swmadard skilled porecand for M 4 R, aad some of lhoco reporied o
shermge ol sueh porecansi.
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There are ne stalisiies glving the aumber of shilicd
M & ! persennel employed ia the mandiacluring indusiries, lewever,
we leund that an average ol 14d.3 per svnt of dirvct labeur enmplayed
ia M & H serviees were considered @ be skilled or seniiesiilled,
akheugh only abewt 3 per sondt mel the required slandards,

LUnéecrzol ini

Mest oi the work feree empleyed in industry, inciuding
M & X personnel, had learai \heir job by experiecnce rather than by
adequaic (raining, MNoweemers i(roem other coempanies, livlds eor
irera the preduction lines are placed under the supervision of a senier
M & < operataor lor 3 16 § years, learning beoih the geod and bed
habits, A lew sempanies have oed iraining iaellities for aneweemers
but there are ne reireeher coeurses lor inepiant porsenasi.

Mest supervisers and leremen lovr M & H have deea
promeoied {rem experieoneed werlkere ia the company asad are ot
\rained io take command, srjanice erows or male declsions,

Av bili T Fael .
Vv i@ T Ce o8

Table 8 lsta the mailn vecailional iraining eoeniree ia

Irag egeiher with the subjects taught,location and euwlpul per saaum,
The mest general and well leeeted (reining eonire for indusiry is
that of the Slate Company lor Mechanioal (adusiries ot lobandariye.
The ethers have geed iraiaiag lacities byl are merve spesiaiised.

Ine [ 4

Ineploant trainiag faciiities are net an estabilshed
preactice ia lraq. The texnille indusiry has & pilet plant to give
practical training o studonis irem Wheir Kub training conire and
teofreshes eeurses (6 werkeres, Twe olher teniile fasteries have

laeplant ireining laecilities, including theee jor malnteonnnee and repair
preciices .

SIsiaiag Pregremmes

Acserdiag o olalisiies frem the Malsiry of Kduscelion lor
1069, e ouipud ol gradusie cagineere frem lour lreqi Uaivereilies
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VOCATIONAL TRAININGC CENTRES N
T relaiag Cenires Speciality | l.ocatien | Trainees
- i _per year
Iraqei Rallways ‘, Machinista,iitiers, { !
welders, eagine fB.(hdAd | 50
mechanics, electriclany :
Blate Co, lor t Machine twel operalion, ! ;
Mechanical tool & equipmeni sepair, iskandariys
Indusirios ' hand smih work, maaual (Baghdad 400(1)

:
 bemeh werk, fouadry |
1| werk, malntenance & ‘i
i i

|
]
' & aulomaile welding, | area) {
i
everhaul }

: e

! ! l

Kw Textle | Texille machialsts, ;
Yaotery . loomiizer, maintensnce & | Kw ;
' repairs and everhaul | (South i 3000(3)
| of machines & | Daghdad) |
| oquipment | 3
{

Telscommunioations Merse operalien, i
Trelaing Ceatre | telophone switehboard ‘ Baghdad 80
| (operatien & malntenance)
' Installeiion of eadles and |
‘ Haee
M’

(3) Ascsumed fgure jor aew Trelning Ceaire

Seuree: Mialsiry of Edusation and Shaie Orgaanisatien of lndusiries




31,

togetier with the students who specialized abroad, {8 more than
sullicient to cover the needs of all existing and expanding fields for
years to come, However the managers [rom several companies
claimed that there is a shortage of qualilied engineers and technicians
who can apply their knowledge efficiently and economically.

The Management Development Cenire of liaghdad was
esiablished under the direction of United Nations experts to provide
managemont educational programmes of all types to companies. It
is flexible in designing and making available new courses and '
seminars in response to changing needs.

There are several vocational training schools and
instituies around the country but they do not train skilled workers
in the needs of industry. Table 9 lists vocational indusirial schools
and the subjects studied in each.

Conclusiona

The lack of high standard skilled personnel for M &R
is evident. Most have learnt from the experience of others and
supervisors and foremen are chosen from the most experienced
workers without adequate training for commanding, organizing
or taking decisions.

There are vocational schools and training centres in
Iraq but lew have adequate equipment and training programmes.,
Ineplant training facilitles are not an established praciice excepl in
the toxtile industry. Qualilled managers, engincers and technicians
are scarce despite the good training facililies at home and abroad.




|

dos T gT  ¢a 09T LT | €T €1 £e 06 Y Gzl avaf Tod satuery
cLrece  OF OGT CLy . CGEG _ or _ oy 00t cac 06 SRE tejo L,
i m _ * yefiuew
¢cc Svy . SP _ Sy Sy Sy -teing  ‘jooyag *puy *oong thexp °of
) i
o ; “ ! eleqIay Iu
» cer | : < 09 : Sv Sy ‘yefen ‘jooydog °pul ‘oag trbexp g
i | |
i
09€ | : 09 ' 09 09 09 09 09 msop ‘jooysg -pul ‘d9g thexyr g
“ _ ;
: | w .
0Le : 09 . 09 09 Sy Sy YNNIy ‘[ooydg °pul *dag rbeap g
ﬂ |
00€ 09 09 09 09 09 Yyerseq ‘jooysg °‘pul °"dag thexy -9
. W
cET | . . oy SV o1 2 eqnyeq ‘[ooyog °pul ‘osag thexy g
o8t ~ ., S¥ SV Sy Sy peweyq
m . i : Ivaueuy ‘[ooydsg °pul ‘dag tbexy °p
L |
(£&n0
ocy ¢ Le ¢ 1SI20IFQ ) [ooYydg °pul ‘oog tbexy ‘g
m
00y OF = OF or  Ov ov | ov ov ov oy oy jpepySeq ‘looyog pul Kivpuoosg ibexy ‘gz
pepydeyg ‘[ooyocsg
09g | ogt : ogt ozt [elrysnpu Liepuodsg uevwian-tbeay g
i m _
wQH, T X @ ; 3> 9| W g Q g9y
RIS B e . 285 g | B » lE8zlegoe
5% B 2 3 Q e o4 o 3 o S |5 Dai0 s uopesor] pue swepN
20 o5 T - 4 5 2 | R p®iZ3 F O
nE @ o | = - | 5 3 2 5y, "33
“s = | 0 g =w < N o P! <
i ! = &
| ! <o 5 < b 7
: ! R ) H -
ﬁhﬁ@% € - W@Hvﬁhru.\

DNIAd»ODIOV

NOTLVDOONAIT 10
‘0L/696T HMVIHKA HO A STOONHOS "ITVIHMLSNAANI XMVANODNS J0 LSITT

—— e —————a

6

TV L

LHLS INIW SHL 10 SOILSILVLS OL




6. ANALYSIS OF PREVAILING MAINTENANCE AND
REPAIR PRACTICLES

Thoe cloctiveness of prevalling maintlonance and ropair
praclices was oxamnined.

Adequacy of Present Facilitles

Some standard of efectiveness of maintenance and
repair must be developed o eliminate cases such as the lollowing.

One textile factory reporicd a loss oi 140,000 1.D,
in one year due to machine breakdowns and
negligence of operators, representing more

than 9 per cent of the production costs, A
tobacco factory reported a loss of 489,300 1.D,

in one year for the same reasons, repressating

8 per cent of production costs,

Ineplant surveys in many indusiries showed machine
deterioration due to lack of mainienance and/or bad repair services,

The ineificiency of present maintenance and repair
sysiems can be seen in Tabls 10 which showe the high ccet o
maintenance in industry in 1060 comparsd lo production cests,

(1)

TABLE 10
a. Producion Costs 70,350,000 1.D. 100%
b, Malntenance & Repair
L.abour costse 35,000,000 1.D, 35
S8pare Parts &
Materials 3.500.000 1.D. 4%

Production loeeee
(assumed 3% of

produciion costs) 3,513,500 1.D —32
31,013,500 1.D., 44%

(1) Source: Bureau of Stalisiics, Velume 10860, Table 7.
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Ceoots ol maintenance and repalr are 44 per cont ol
the cirect costs ei preductien and ihis deoes nol lake iate aceount
the delerioration ol machinery and equipment due to lnek of
mainienance.,

N ev Indusiries and their M i{ Bystemne

Industries in whieh breakdewn eof equipment can
cause cosily preduction lesses should have first clase M & R
sysems, 8.g. rellways, pewer swailons and cement planis,
Hewever, these standards oi serviee are aet maintained lor
seme cement planis and agrieulural equipment,

i F

ot M

1. Thes majorily of cempanies visiled were net making onieasive
use of baele erganisation techriquees in maiatenanse and Wme
was consumed ia selving delalied eperaliag preblems redbher
than ia planaiag and erganisaiea.

A cloar erganisalien eiructure supperted by deseripliens ol
responsibililies dees net exisi, Meonthly reperis giviag
periormanse standards, stailiag and ergaaisaiien ol
malntenance teams, the specile werk preceduree used aad
comparisens belwson (he cosl of mainiensnse and the oot of
breakdewns are nelt genersi,

3. The shertage of skilled persenael, mashine breakdewns and
negliigence were siated o be (he main cavses ol lessee la
preducien, \he shertage ol siilled ladeur beiag mere aswle
outside he Deghdad areas.

3. Frem the analysis of the quesiionaaires § weas iound that the
qualily of the geeds preduced wes direelly prope riiensl to the
ollicioncsy of the M & R eerviees appiled.

Seme lesile and meaiwerkiag ladusiries are (rying
solve the prodlem of poeor malateasnse by impreviag maasgemend
techaiques and by usiag appreprisie \relaing oyciome o7 helr
perseansi.
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¥ roquencies of majer everhawle are net detvriniacd
and recerding metheds and cosi eonirel sysioms arv 2ol appiied,

Preventive malnbonanoe is Mt an established praciice ia
lragq., Goemerally, breakdewa maintonasnce is used althouih moerreoly
appiied, the semmen praciiee being o replace ralher Lwan repair,

There i a lack of standardisatien ei machiaery ead
equiplieht dsed A the GFuRry as some indusiries vouZht URsatlisiaste ry
Gicaper B0CORdehand equipment wille ethers 4k not erder sensisteally
frem ene Qowniry, e.g. btae Agrarian iHeiarm bought Amerieaa,
Kagish, Coeeh and (inally Hussian equipment,

Leok 9. standardivation leads ie:

o & greater and vanccessary variely oi equipment
with the risk e. varly ebselesceanse

e & large steek o spare parts with a higher iaveste
Menl 90wt requiring mere storage space aad

pervenasl
e & larger repair and mainienalee section requiring
mwre clliciond mainliuanee syshwine aned @ bsrgers

Crow @b shivd vpuiraleis,

Al these inclere represent & consideradle loes of
money aad tme.

Thore are R goveranment peileies aliestiag mainiensnece
anc repair, inspeciien eor ndusirtal salety. The Stiaie ergealssiiens
wetsh ever Wheir respective lndusiries and B io scsumed thal ey
iasiude inspection sad pereeans salety.

ol wrk periovmed
oa mainionanee and repals wes cacecsive add he eoet 100 Mgh.
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Some o the hey mdusiries whieh sheouid wse adequale
M & i sysieme w0 prevent steppages and obsslescense ol expemsive

Organisastion o M & K services ia mest indusirics doos
habt cxish or is @ lew seandard, Prevenlive mailntenanee is ael aa
cetallished practice ia lraq, replacement of parts irem readily
availakle wtecks being prelerred, The shertage o skilied perseansi
o 8l ievels is aecwle,

l.ask o standardisailen lesds 0 greal variely in e
waehinery and oquipment installed, There s ne gove ranient
iasullulion te adviee iadusiry on Whe purehase o suilable oquipmont
and decisions must ho made by managemeni, Larje swwebs ol
spare paria are Hhereiere roquired and oquipment besomes obssiste,

There are B geverameni policies or serviees dealing
with malniensace and repair and okl decistons are ledh o managomeont
The siabe orjaniseiens aset as sdvisers jor ndueiry and oe mediate re
betweon minisirice sad lndusiry.
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(8) Pev Gurtor éctalle sse Appoatia 0, page W.
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8. HRECOMME J

Lo

Orgspisatisn,

There should be & cocordianior allaghed 10 saeh Bt

erganisatien ‘e

establish pelictes and precedures by dellning

the main ebjeciives of M & H systemes

éollne M & H managoment respensidilities

establish ceceperalive pregremmes to share

the avabllable lacidics

colbibo ot with e mdustrbos W conbiel MO & ¢
systcine and upyrade the qualiy ol Whe work b
preseribed standarde

cocordinate and ocoairel steche of spare paris ia
‘\he eoniral werhshepe

conirel surrent M & R ireining pregrammee ia e
paat and in vecsionsl irelning oonives ond dotormine
\holr olicstivenses by praciieal leste

Masssemsnl Eifisioasx
A plant eagineer sheuid

doiine \he overall ehjostives of malasionnsoe
osstabiish peilcics sad preceduree

doflae \he respenshiliiies of the oswbordiaste
oagineering managere

establiieh perfermance siandards ond doflne
maintennnee quallly

plaa he malniensnce worlieoad

Spprove meintedshees preogromimes

review perisrmance snd periermasse (ronds,
tadiag eorvedive asstien where asecssary
roview metheds reguiariy and eerporels aow
preceduree iate he pregremmes by updadiag
the standarde

..mmmwuopum

povecanel




A mainionsnce manager she wid

e prepare werk sehvduies 10 Jubde dayeslseday werk °
o make daily jeb assignmenis ior mea and equipment

based on the werk scheduwles
e review werk periermance and previde guidanse

and assistanse wWhere aecessary io impreve
periersance.

Al companies oheuld have charts o shew wWherse
mointonanee o pased and & manusl shewing the main ebjoctives
ol the M & W section and maaagerial 7o ponalbiliiies ,

Obi o»

M o H sysiems must be designed o

o onsure that manimum wilisatien of mashine ry
and oquipment is made

o reduse wear ond deterieration of (he piaat to
o mialmum,

In develeping aa ergeanisation o handle mainbienanee
onginseviag ¥ must do roalined thalt ne sirueture i the meot sallsiastery
oene lor all cases. It must be tailered to B the partiouinr tochalesl,
joogrephicsl and pereceanel condilions .

Kagzasing ol Eaioung Fastiiies
Lawel Bislieas

!‘udob‘olhﬂbﬂ“oniﬂbn‘btlﬂnopﬂ
wpdwﬂn“ummhmry.

Seoment Llaats

The plantd ma.mu;amumxw
Comont Pastory ia Beghdad., Hewever, the avellable poteatial of
machines, squpment and werk feree s onscssive. The M 4 R
porvonanc have lasullielent okl to willee he wide raage of
vquipment avellebie oo thad weork s poriormed inviliclontly ab bigh
eest. barge opare parts required la ouved ndusirice cnanst dbe
manuinotured ,
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We recemmend thalt they reduce their M & i sectious
@ & sise which will salisly emergency repairs and oeverhauls and

HwuWasture simple parts lor éemergengy bLreakdowas, The
maliubonancae wark ferce could then Le dsod for routine maintcnanco.
N the plad e large the inaintcnance section should Ly doecontralised

sv thal clnergeasies can boe deall with rapidiy. The eifcct of
dveoniralinaiion on downR Hine should be studied,

Major repairs and overhauls should be given to a
suLconiraetor and the manulaciure of large and high qualily spare

paris to a fully equipped werkshep, such as the Slte Company
ler Mechanical Iadusiries,

M & H in mest of the ether cenent plaais are o low
standard and we rscommend collaberatien threugh the Biate
Organisaiion lor seliag up similar M & R iaeilitles.

T e xtij  nitting les

Boeme tlexiile iacteries have very geed M & R lacilities,
¢.g. the Meosul Texile Fastery, bwt their malatenance sysiems
are net adequale lor thelr needs and should be upgraded., It s
siggesied thail lhere should be an agreemeont between the 8,0, of
the knting, leaiher and tobacee indusiries and the 8.0, of teniiles
to share sweh iaslillies as may be develeped,

A tully oquipped seoniraiised workehep lor hess indusiries

sheuld e oot up se thal oaly emergensy repairs are carried owt ia
the mm-c

Chae i P ag P

As thess planie are designed to sperale lor long perieds
wilh liikie maintenanse, orgaaised exensive everhauls are carried

out during the olf scasen or whea there are signs of deterioraiion,

The ougar plant ot Mesul can be overhauled and cioaned

whea the seasen is ever and the silowing imprevemenis would make
he precess mere syslomalie:

e lmprevemenis ia the recerdiag oysioms for repaire
aad everhaul to ho key oquipment

e improvements ia the ool contirei sysiomes (o dooide
whish oporaticas should de sudosairedied.
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If the uss of subcontiractors {s more economical a
M & ? sectien for rouline mainienance and emergency repairs is
-uﬂ"ciem.

N oneaulomated Industrics

Two planta manufacturing electrical and mechanical
equipment and one¢ =hoe jactory have good M & ¢ facilities,
Maintenance systems are lnadequate and should be upgraded,

Emall factories for brick making, leather processing,
®ic., have neliher goed M & R facililies nor adequate maintenance
systems.

Fer euoh faoclories we recommend that

e routine maintsnance be organized on a systematic
basis and schedules, recording sysitems, costing
and oonirel procedures be set up for key equipment
only

e the mobile unit from a centralized shop be used
fer major rspairs and overhauls and the ceniralised
shop ftor manuilacturing spare parts,

Faotories with Automatic Proco--ln‘ Egutgment

Facteries for the {00d and beverags indusiries and for
cigareits making, etc., have inadequate M & R facilities for their
needs. The manulaciure of spare paris, majer repairs and overe
hauls should be carried oul by the ceniralised workshop. Maintenance
syelems require upgradiag.

New M & R Facilitiee
L

N oneautomatic Prgce--e- and Small Factories

Faclories such as most of thoee for brickmaking and
those for making clething, metal furalturs, etc., had neither good
M & R ifacllilles nor adequate malntenance syetems. For theee
we recemmend

e the use of rouline maintenancs corganised on a
systemalic basis wilh established echedules,
recerdiag sysiemns, ocosiing and ooairol
procedures for the key oquipment
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= the availability of a M & R section to cover
emergency rcpairs. and overhauls

« the use of centralized shops for major repairs
and overhauls, preferably the mobile unit,
and for the manufacture of spare parts.

Agricultural E quipment

This industry is the responsibility of the Ministry of
Agrarian Reform. Neither their M & R {facililies nor their
maintenance programmes are adequate for their needs and we
recommend

= ihe establishment of a fully equipped centralized
workshop where major repairs and overhauls
can be carried out efficiently and high quality
spare parts for emergency repairs can be
manufactured '

e an increase in the number of mobile units in the
hiring stations, similar to the one in the Kut
hiring station, to provide services in the field

= & reduction in the amount of equipment in the
hiring station workshops to that necessary for
emergency repairs and overhauls

Maintenance Programmes for Various Types of Industry

A‘rtcultuul Esuigment and Vehicles

The use of preventive maintenance (PM) is recommended
for the main earthmoving and agricultural equipment, transport
vehicles and power generators. For secondary equipment, such as
water pumps and simple items, rowline maintenance with periodic
oiling and cloaning is satisfactory.

Proventive maintenance must be organized on a systemalic
basis as follows:

- an inventory of equipment by type and location, central
workshop or hiring station, must be prepared. T his
list must be kept up to date.



= maintenance must be broken down into type of
job as an indication of the work required, The
work can be scheduled as routine lubrication,
cleaning, lamp replacement, etc., preventive
maintenance inspection, regular equipment
overhaul, emergency breakdown and repair or
long=range capital improvements.

= equipment record charts for the individual items
should be prepared from the service manuals.
These should record the supplier, inventory
number, technical specifications, type and frequency
of overhauls, spare part stock lists, etc. The
back of the charts should be used for recording
major breakdowns and dates of overhauls.

- inspection and service orders should be prepared
from these charts for each type of equipment
showing the parts to be checked and the frequency

of checking. A sample inspection and service
order for transport vehicle equipment is shown
in Figure 2.

-=.work orders issued for major repairs and overhauls
must include the type of work to be performed and
the priority, The report must show the time taken
by each department, the labour employed, spare
parts changed, etc., and the cost involved.

The above information should be held in the hiring stations

and copies sent through the central services to the M & R heade=
quarters of the Department of Agrarian Reform.

M & R headquarters should analyze all data received
from ceniral services and compare the cost of maintenance with
that of breakdowns so as to provide the lowest cost between the
two, They should dictate new policies necessary on M & R.
Siluations where high responsibility is required, such as replace=
ment of equipment, should be taken only by M & R headquarters.

Figure 3 shows an organization flow chart between
hiring stations, ceniral services and M & R head office, connected
to lskandariya Central Workshop when high-quality work or
testing is required.

46.




CLARK EQUIPMENT COMPANY, SSRVICE DIVISION

——

SRVE ARLE MO SIPPRBIRAL | ¢ | e
C’mu‘hﬂﬁnoﬁw Adpoormen

Wheo! Ends (Mygoid Adlee) aie Clomne

Oroeh Oil L ovel Puel Pomp

Ovein end Robilt Poel bupoly

Dvive Asle Aiv Voud Pust Piler Cp: Clomn Sovem

Ibnm brahos

Som Briho
Mevier Cylinder ond & inee
Choch $hoos Linings @vd Connaotions

—
ALA-lA -

Rodiowr, Wore Lovel & Anoi-Prosee
Eoeming Corm, Moape, Chash e Losd o

o 2. B = B =0

Yime intevede Por tngpestion ~.~M

”3
Pie. 3. A ferm that is wsed for both histery and upheop.




ﬂ ﬂnnamvml

suopng Pumiyy roge 20y sesnpeses,f sugEng tUO | wogug Duegyy g pedneasq sewry agny




49,
Cremieal, Food Proecssing, Cement aml large

Motudworking Plams

Equipment shouid be separaled inu twe groupsi

e Aoy esquipment »uch as kiws, Liilers and
importans items in which & Lreskdowa can
GaNse great pruduction iosses,

o Bocondary equipment such as simple pumps,

Fer the flirst greup I’M shouid Le scheduied lur ab
loast ene yoar ior majer repairs and overhauls, rewuiliing snd
Cleaning. Acsurste reecrds ¢ costs and eiicicacy @l wors
_eriermed sheuld be hopt in erder 10 analyse and detersnine \ne
o8t adoqunie ARd CCOROMISL. MainleRance sysiem,

For tho s000nd reup rowtine mainieRance, such as
periedical eiling, eleaniag and mechanicaleciocirionl inspections,
checking jer leaks, vibrotion and unvsual healing, ots., shewld
be éswd.

Bubconiracters should be used lor scliouuled repairs,
Febuiiding and everhaws, the plani M & 1 suivices belhg availlsuie
only for emergonsivs. Feor small piania where tae M & i serviees
are at & minimum U ts detier to Uee cuboonirasiors oA a revhiae
basis .

i 5 P g Piapis

Factories sueh as these jor ieed pashaygiay, beverage
Leuling, elgarethe making, ele., sheould use seund preveniive

mainicnnnce ot their predusiion hnes Vo preveat the breakdewa of
eeriain hey machinee whish lorm belienceks i they break dowa.

Aa emampie of PM o showa ia Appendis 4, jage 64.

QIR k . New

kasal Diefee

Al lasterieos vished had their owa steres, Soeme lwesi
steres ior large and modium si8e¢ epare paris sush as tiose of
piants meaulacwring maschiaery and eoquipment, ajrievitural oquiy mend
and coment plasis have & poor layewl. Wider sisiees wouid impreve
handing. Preleciion against dust lor doilenie sad exponsive parie
oueh o5 oodirel insiTumenis, evendshalle, ois., shouid be impreved,

Stweree lor large sad modium sise insterice oad
senirelised steree showid have o recojpticn reem lor uapasciing,

c.coning od choshing eopare parts delore sterege.
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- aligcd Miores

I"ash large ndustrial sector sweh as teniile and eemcnb
prants and sgrieviiural sintions should have one comlial store ler
comman M & it spare parts and maierials, This wil persmi mere
accuraic eoonirel ol stecks wWih miaimum Iaventory and paper work
and saving e space, The lecal swies ia lacleries shouid maintaia
slochs al a level te eover Hheir immediate requirements,

Fer indusirial secters e smaler sise, 0r where the
cquip.avit varies irem plant b plant, b is aet advisadie te have
ceniralised steres,

In goeneral, ier eplimum coonemy ia Wme stere
reems should be lesaled cenirally.

Nuts, bols, serews, clecirical fwses, bolts and olrer
frequenily weed lems shewld be wealed at the [reat of the steres
coom, Bmail quaniities ol these oms should be oa hand ia
uneonirelied sterage ia the ares ler maintenndee meshanics,

Inirequeniiycsused Hems shouid be pinced al tae bael
oi the storereoom or oh & seeend ileer,

Kxoopt ior power stallons, the majeriy ol steres need
te improve thelr sede systems and cenirel precviures. Bieeds
must Do redueed o a recsenable velume by wsing seund invealery
oonirel sysioms.

QOeoed oonirel (o obiained by

o colociing amd iraianing people (o do the werk
Accurivhiely ased  ellichonbly

e bandhirdiZbanr ponr e by cep e e b b
B bitbe s e Meisbe Diala

o reduciag \he aumber o lubricenis wsed oa
the adviee of the suppiers

o uwelag the ipllowing ABC methed ol iavealeory
contrel

! omall per ccat of bemes ia & st0ede
room thal make uwp o large parvien of the
Wmveatery iavesiment. Bpoeinl eare is used o
malntain the acoursey of the invemery reee rde

ol thone Bowe ,
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Cirsp |+ ems of averaye impe rianes reeeiviag
& Rarmal amount o aibeoniiea,

Ehr‘ Ea URimpe rtanl ilems hal asrmaily make
Wp onily & small part o the iaventery investmens,
Uswally woll ever hal Whe Bemes in stosh are -
this elnss,

® uwsing and erderiag parie 4o maiasaia mianimum
stoch lovel

o uwelag adequate and WRilerm e0de systems te seatrel
stosde oilsiontly sad o lesate Woms rapidiy

Feor oonirailoed steres the boneoiid of clocitonie dotn
preocsssing (EDF) should be considered.

Clazsilsatisn o Specg Parie

To seleet whieh spare parie chouwid be iscaily maawe
aotured and whioh shoeuid siill be imperted we have clnosilled
Vhom in iour greupe ae lellows:

e Bpare parts requiriag o high wehnelegy of manue
iasturiag metheods, ircaimont and tesiiag, sad high
quality malerials, o.5. srendshaiis, prepeliers ior
turbinee, ball deariag, high precisiea nstruments ,
ots, Thaese should siill be imperied,

o Bpare paris ccasumed in large amounts b requiriag
& high technology of manwiacturing methods, ®.8.
Spooinl necdios uwoed ia tonbile aad kailiiag indusiries.
Theoo parie should oontiave e be imported b B o
sSuggosted hal e fecasibilly of building & pians lor
their preduciion be considesed,

o Spare parte or auniilary material sonsumed ia
oonsideradie ameunis whieh do aet roquire o
special marvinsturing lechasiegy, o.§. pelieye,
auts add bolls, hardware, ote¢. These Neme
Shouid be iscnlly manuastured ia speciaiiscd
pinate reidber thad ia ecniralised cheps.

e Bpare parie aad oquipment et requiriag epectial
masviseturiag tochacisgy cad ccncumed ia
omall s modiumn quaatliics, 0.5. shalle, goare,
enotings, se. Theoeo lome chouid de meane
astored oenlly.
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MA 2 Treiping Pregrammes
Mantlﬂexﬂcht Cgursua

Ly impreviay managerial skills threugh manayeinent
educaiion pregrammes, exnistiag M & H {agililies may be upgraded,

We recommend the estallishment of courses in
maislchRance nmanagement ‘or M & W nmanagers, plaant eaginwurs,
storervem contiellers (fer seniral and biy stores) and ail highly
Quaiiied persennel cennected with M & K lacilitics ia the manue
laeturing indusiries, includiag engineers frem the Siate Urganisatieas
dealing with M & R,

These courscs should iaclude: Jiainlenance and cenirel
vatems, Cost and budgetary conirol, inventery centrol and traiming
sysiems, with visits t0 selected industiries, The loaglh ¢l the
ecurse should beo not less than iwe menths {ull lime and the greup
resiricted to 13 e 30 pacscipanis, We recommend thai theory
ooureecs be Leld at the Management Doeveiepment Ceonire in Laghdad,

= sryisgrs a ore.n

Upgradiag and reiresher eeurses both 46 impreve thelr
teshaical compotonse saa M & H and 40 oenadie them o irain other
persenaecl oa & mere olilcienl basis,

Thess eceursss givea ia selected vecational iraining
senires sheuld lnclude:! osimple manageomeni teshaiques, mainienanee
aad repair precedures, and ireiniag methede, Longih of eourse
@ be 6 0 8 weekhs, CGreups sheuld beo selected aceerdiag to
industiry group and oducaiional level,

Wg rs Fz:::

Upgradiag (ruining eourscs should be acevleraied and
prepared ier epersteore werkiag ea M & H, sceordiag te specialily
in indusiry and grade ol okill, Al eagineeriag perveancl sheuld bde
‘irade tested bheisre jplaiag the M & H oseclien,

T relaing ia vessilonal ireiniag esenires osheould de
eompu.sory lor neweomersireom sesondary wehaical sehesls.
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All indusiries require irained persennei, pariieularly
the lellewing, in this erder:

e agriewitural equipment (stalions and werksheps)
~ ecemenlt and chemieal
ieod, beverage and tebasco
e manufaciure ol elesireemechanioal equipmani
e pOower jgenerai. o
o textile and kniding

I nainin‘ Cenires

A Ixna‘&e mend T rainin‘

The Managoment Development Contre of Baghdad is
a Weleealublished educational instilubien giving MmaRadenent COurases.,
We, therefore, recsommend that \he ecursee already givem be used
and, i necessary, new or impreved ceursee esiablished.

Voegatienal Traini antres
-~

Vecalional training eenircs should be used aceerdiag te
Whelr adequacy, specialily and location. We recemmend:

® lshandariya Training Centre for general
meehanies and eleciricians sheud bs equipped
fer M & R psrsonnel working la planis sueh
as feod paekaging, beverages, cigareites, eic.

e Kut Tentile Training Cenive for texiie and
kniing trades

e lraqul Hallways Training Cenire for cemend,
shemicale and indusiries empleying heavy
equipment (see Table &)

e AbucGhrald Tralning Cenire for agrieuiural
oquipmeni should be upgraded.

The fellowing should be censidered:

® the eeiabliehment of vocaiional iraining eeniree
for impertant indusiries such as power
genoration and foed indusiriee

* esladlieiiment of a vocaiional iraining cenire for
olosironises and insirumeniation. If pessidie, use
the Telosommunicalions Training Conire ia
Baghdad (see Tadle 8).
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inepiant iraiaing should be eslabilshed la key industiries

such as

N."

State Company ler Mechanical Indusiry, lskaadariys
Elecirical Indusiries Co., bLaghdad

Mesul Texiile Factory, Mesul

Iraqi Cement Factery, Daghdad

Mesul Bugar Co., Mosul

Aulomatic process planis

Chemical planis

Relerences oa irelning pregrammes are showa ia Appendils §,
page 84.
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AR
Ox“ilasltt}' on Name
]

Ministry of Indusiry

Biute Organisatien o
P ngineesing
lndusiries

State Organisasiea o
Kunilling, Clethiag,
L. eather and
Tobaceo

Siate Organisation of
Toxtile Industrice

Sieie Organisatien ol

Mech. lndusiries,
i skandariys

Minisiry of Planaiag

Minisiry of Agrarisa
Relorm

Najim K, hassad
Hamal Dalaile

Hussan AleNajim
Adnen Kaswiai
Dhia AleOkaby

Kadhum Ale Sheikh

Meohamid AlieWasile

Hassan Alekhawi®

Tadia Pepevie

Geeorges Hamaoul

® Belag replaced by & new maa,
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LOCAL AUTHORITIKLS

e ————— e

}‘Saiﬁol‘

Lepuy of the Minister
Manpewer Ofllicer

Presideat

Teeunicul Masnager

Mech, llagincus and
Indusiry kiaicon
wibh HPC expent

Toehaisel Manager

Teehaioal Manager

Qenersl Direster

UN.,A,D, expert ia
Planaiag & i xecuiien

B,1.T, enpert ta
Maapower T relaing




HUELEVANT CAsxn OF LLALING FilaMs JAVING

Er\i& z l‘:N.}i\s‘L. x\\\l) K3 l‘,l'g\ [ 14
i

The geverament o wned sompany o Whe only one in | req
and ean be svbdivided as ieleows:

headquarter oiices, iaghdad

oeoniral werkshep, laghdad

olooirie thermal sialioa, BSewih baghdad

4 sv 3 smali olscisrie power sialiens spreed
sround \he coumiry

i. Seniral Walkahza

Ite main purpese is o manuiacture ol binde of equipmend
and fitiags sueh as clecirical haeo smensiens, polee, M.T . swledes,
e .

The maia depariments oo

moeehanisnicolovirical shep
orging and stamping
sssembly aad weldiag

pointiag
stores jor raw materiale and pare

5. Ssuh Daghdad Davwsl Bintien
Mainiznanse and Heasic Fagliilise

The mainionsnee and repair oysioms ave Aret clese
though taliered ocaly lor power staliens. They ves sehoduled
molniennnse with verious recerding oand coairel oysteme. Thelr
leb rienais are eeded.

Narkaha2

They ena éo meet of thelr repaire and maauhelere bhigh
precisien spare parte. Lebour oficiensy end machine wileslicn ove
V."a“.
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Biores

e Very good physical condilieas and layout,

e The spare parts are well ceded and they
use seund iaventery cenirol systems

e Their spare paris and raw materials ia all
steres oi the cempany will Le so0on eceatrelled
by their eemputes ceontre,

Highly skiled eperaiors specialised ia s reage of fioide,
caa tachie any emergency repair ia the plaait,

The biggeet tenitile lastery in lreq lor epinaning and
woaviag eeillea.

Sisanisatien

The State Orgaaisation of Texntlle Indusirics centirels
sbowt 10 gevernmeni swaed temiiie plania in iae couniry .

In erder to sommunicate with their ndusirice and to
make sommuniontions wihia ke indusiriee \hemassives, they hold
menthly mesiage oiher at the hoadquariere ia Baghdad or in one
o Wheir plants aceerdiag 10 the maller to be dioouseed,

1 parsieipaied \a ene of \heir mestings ia whish the
maia tepies were "needs for aew manageoment metheds oa coot
and osudgelary ecenirel and seund mainienaanse eystemsa™,

1 wae iaviled to give & lalk on Preveative Malatoasase,
and Wiis was weleemed by the auvdionce.

H i " aciliies

They have subdivided lhelr malniconsnee serviees lale
specialised arves, one lor coch mala deopariment oush oo opiaaiag,
weavia;, faishiag, ote. EKaeh depariment hae We owa malsionsnse
eheop provided with oquipment vulladle lor commen ropaire oad
sverkauie, some spate parte oad acoombied ualle ready b de
shaaged.
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Scheduled mainienance is used f{or their key machines .
As the recording and conirol systemms are not very accurate they
are going to replace thia part of preveniive maintenance asoon,

Workshoy and Foundry Shop

They have a iirst class new workshop with high precision
machinery and equipment and a quality conirol section. They can
handle most of the repair work needed and maks most spare parts
ior urgent jobs.

The loundry shop is well equipped and can produce
a wide range of ocast irea cemponentis,

Stgrou

In good conditiea, The raw materials and spare parts
are well keplt and coded.,

Eersonpel

All the preduction and maintenance personnel are
trained in the tralning centire ia Kut and pllet plant in Kirkuk and
tesied beiore starting oa their jobs,

C. l1rag C:mem Cgmgax. Baghdad

O r‘oni:ation

This goverament ewned cempany has six cemeni planis
in Iraq wilh headquarieres ia Baghdad. The Baghdad and Moeul
iacteries are the largest in the couniry.

Their managomeni systoms arve reasenably good and
fienible,

B C a r

Maln deparimenis!

recepiion and preparation of raw materials
teur preduciion lanes with kilae
silos for finished preducis and ehipplag aree

paper bag plaat
sloree lor omall and medium sise opare parie
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- yard for large size spare paris
= mechanical shop

« electrical shop

- welding and blacksmith shop

- foundry shop

Maintenance and Repair Facililies

Their aspecialized and expensive equipment makes it
necessary lor them to apply sound maintenance systems. They
use preventive maintenance with scheduled workload and overhauls,
particularly for their key equipment such as kilns.

They are very concerned about this department as a
normal repair can take two months, with high production losses.

Workshops

These are equipped to carry out most of their repairs
including the manufaciure of average precision spare parts, but do
so only for emergencies. However, they are aware that it i
more expensive to manulacture a spare part than to import it, but
production dowatime can make import economically impractable.
Machine tool utilisation is quite good, being around 80 per cent
on an average.

Stores

Good physical condition and layout and their spare
parts are well kept and coded. Effective control systems, such
as minimum stock, cost conirol, inventory control, etc., are used,

Personnel

Thelr maintenance and repair personnel are reasonably
skilled alkhough there are no ineplant training facilities,
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APPENDIX 3
‘ ENTERPRISES QUESTIONED AND INTERVIEWED
Q = Questioned I = Inlerviewed Both Q & 1
Industry Group Sym Name Location
Electro-mechanical | B ' State Co. for Mechanical Industries Iskandariya
Metalworks B . Electrical Industries Co. | Baghdad
Q . State Dry Battery T
I . Foundry Works "
I ! Shipyard & Docks Workshops Basra
Power I ’ Electric Generating Board Co. ! Baghdad
Generation B NEA Power Station "
I : Central Workshop 1"
i T
Food and B | Mosul Sugar Co, { Mosul
Beverage B , General Co. for Vegetable Oil { Baghdad
Q i State Co. for Canning Kerbala
Q' Soft Drink Co. + Baghdad
Chemical Q ; State Match Co. | Baghdad
B | State Rayon Co. Saddat Ale
! Hindiya
1 | Fertilizer Co. ' Basra
Textile and Q | State Fine Textile Co. Hilla
Knitting Q! Iraqi Spinning & Weaving Co. | Baghdad
B | State Knitting Co. | Kut
B! Kut Cotton Textile Co. "
Q] Army Matiresses Baghdad
Q | General Carpet Co. n
Q | State Co. for Woollen Textiles : "
Q| State Co. for Jute Products ;Kadhimatn
B | Mosul Textile Co, ‘Mosul
Clothes Q! Sewing Factory %Baghdad
Leather Q | State Leather Ind. Co. EMoa-ker-Al-
‘ . Rashid
B! Baia Shoe Faclory : Baghdad
Tobacco Q | Ahliya Cigareite Co. ' Baghdad
B | Cigarette Factory : Sulaimaniya
Paper I | Paper Mill . Basra
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APPENDIX 3
Cont'd,

Industry Croup

Sym

Name

l.ocalion

Nonemetallic B 8archinar Cement Co. Sulaimaniya
Products Q | Hammam AleAlil Cemeni Co. Nineveh
B i Iraq Public Cement Co. Baghdad
Q " " Samawah City
Q " H Hindiyah Darrage
B  Buadcosh Cement Factory Moaul
Q Public Asbestos Co. Baghdad
Q Drick Factory -
Q 17th July Brick Factory Baguba
-——— ———— —
Agvriculiural B Hiring S8tation ' Kut
and Earth B " " ' Rumadi
Mowving Q " " Kirkuk
Equipment B  Heavy Equipmeni & Repair Workshep Baghdad
1 ., A.R. Hiring & Repair Station * AbueGhraib

M I————
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APPENDIX 4

PREVENTIVE MAINTENANCE

B’ GOO«?.Y G. Cordel‘. M.U.I.u.

(Taken frem Modern Mainlenance,
published by The Driish Preduwetivily
Couneil)

*“The beat starting poind ia the drawing up of a compleie
list of the bulldings, services, plani and equipment tLhal represent

the rmaintenance responsibilly, Only in this way can the limits
of rempousibilily be set and the total nadntenanee lod assesroed e
often this lisl alse rovedds incunsistencion in the plant invenory

or the insurance sehodule as well a8 showing wilicre respene
sibllily overiape, is duplicated, or even noneexistent,

The next phase, using the foregoing schedule, is
the listing of the varicous mainienance tasks whieh c¢an be
performed (o advaniage on a systemalic basis. Mosi machinery,
U well designed and well chocsen for the work, is reliable;
any breakdowns or mallunctions that ocour usually stem from
components thet have sullered normal wear and tear or lhave
got out of adjustment or reached ithe end of their uselul lile.
These factors can be predicted 40 some degree of acouraey
either on an elapsedeilime or a runningetime basis. The
results of neglecting these lactors (l.e., excessive wear,
subestandard product qualily or breakdown invelviang expensive
repairs, downiime and waste) can be avolded by tlaking sullable
action prier to the ervilical point.

Hence, eoach item on the schedule is conasidered with
the tasks thal need 10 be performed (0 ensure nRoermai pere
formance. This shows the inspections necessary to check
condition or adjusiment, the making of these adlustmenis as
required, lubricalion, eor replacement of standard eompenents.
At the same lime, the iype of labour required to de the work
can be imcluded, the pericdicily al which the tasks should be
done and a rough ascesoment of eaoh task Hme.

Thus s established a basie sysiem whigh ls avallable
to apply to the necossary degree ia order o asesume oonirel
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ever a considerable lond of repoliive shocke, adjwsimests, |
tesis and simple servieing of a preventaiive nature. Te |
aghieve oplimum perfermanee ia ihis calegeory, it is neoescary

te find the meet coeneomies anewer lo quesiions like the

fellewing

(a) Need the task figure on the schiedule at all? i.e., ia i
possible (o design a way ewt of the meed ler I1.ainienante
werk ab all, egopomigally. This is net propounding
perpetual motien, bul suggesiing that the applicatien of
prineipies of sell adjusiment (example o apring leaded
jo8khey wheel on driving chain) or the "threoweaway
sonsepi® (Esample « oot of replacing electric light
buib v. eest of replasing the fllameni) can eliminale or
reduee very sensiderably the need ‘o oarry ouwl reviine
inopestionn, ad/usimenis and repairs.

is W worth pulling en the schedule ler regular alenilea,

hoewave Tdroquu? (example o doer hingee; lat them

signal ﬁha need for lubrieaiion by squeaking « ne damage

is done by the negieet). To adopt this alitude o an

sxponsive gear ben whieh is a key sompenenti in a

semplex mashine would ebvicusiy be lelly o negiect would

almest sorialnly inerease wear, sherien lile, promele

& Tepair programme unnecessurily seslly and cause

somtly downilme and perhaps wasie, lienee it will be

seen that goed judgment, mude in the Anewledge of the

cost of the consequences, is esseniial § the right |
lons are o be made on (hie peind.

(») Il the task must figure on ihe seheduls, has the beol signal
lor work 0 be dene been adopied? There are severea
allernailivee whieh iaslude <

e scheduliag on the basis of cslapsed time whieh, by
onperionce, ust antisipales ireudle.

o sgheduliag on he basis of eyviees pesformed, o.g.,

m.mmm&mm.m.
overy 10,000 eperaticons.
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PREVENTIVE MAINTENANCE o TYPICAL FLOW CHANT
FOR COMPLEXN ORGANIZATION

A

JRADY

e

RECORDS
orrice

PLANT HISTORY
CARDS

OUTSTANDING
1TEMS

oCEd W SUPERVISION
ARD CINITRAL RECOMG WTICE

FROSUCED BT EVALUATTIO
TOPAL NOURS FOR TRADES

COMOIITS ADDED T0O NISTORY
CARDS POR ITEMS OF FLANT

LISTED AXD S TO
SUPERVISION FOR ACTION

KETRACTED AND ST 10
SIPERVISION FOR FOLIOW UP

66,




SELECTED DOCUMENTS FOR COMPLEX SCHEME

Sch.Rel,No.10320

MAINTENANCE OF EQUIPMENT « BLDG.6. PAPER DEPT.

NY, 903 NWTILLOTINE, CUTTING ROOM
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APPENDIX §

LIST OF MACHINES AND EQUIPMENT
' AT ISKANDARIYA PLANT

STATE COMPANY FOR MECHANICAL INDUSTRIES (1)

1. Structure of the plani
The main depariments are:

Cround floor

1. materials reception and preparation

4. machining section for production

3. manufacturing eection for bolts, nuls and screws

4. forging section and blacksmith

S. press and stamping section

6. welding seciion

7. 2 painting sections (automatic process)

8. automatic heat treailing section for production, heat
irealing for toole and plating

9. several assembly areas

10. fiting section

11. carpeniry section

12. 2 tool sharpening sections

13. ool shop for the manufacture of tools and none-standard parts
14. repair shop

18. electric works and repair eection
16. area stores for spare parts and lools
17. quality conirol area and final section
18. finished product stores

19. raw materials stores

40. spare paris stores - each seciion is provided with a
stock area

Firet Floor

Metallographic and metal ‘uoﬂng laboralories, engineering
depariment and general offices

Outbulldings
Produciion, raw materials and spare parie siores and foundry
shop are in separate buildings

(1) Source: Exiract from Project Report Vol. 1, Agriculiural
Machinery Works « Iskandariya.




The foundry shop s fully mechanised with facililes
for cast iron, casi sieel and malleadle producia.

The covered aresa ia the main bullding is 44,000 na.

The slores cover an area of 7,340 mz.

The foundry shop covers aa area of 9,340 ‘2




I 2.
l BASIC DATA AND TECHNICAL
AND ECONOMIC INDICES
Repair
l Unit of Tool machining
Nos, Index _ measuring shop shop
'1. Quantity of all works' production unite - 1,000
equipment served (excepl second
programme equipment)
l (a) machine tools and woode-
working equipment unite 340 -
' (b) stamping and cold-heading
equipment units 45 -
| (e) torging equipment unite 13 -
'2. Yearly output of foundry shop tons 13,410 -
3. The programme of addilional output
l of outling and fiing tools tons 850 -
4. Summary quaniity of technological
l equipment units 486 148

S. Summary quantily of basic equipment,
inoluding: units a57 137

(a) for serving basic production units 66 as
(b) for serving secomd programme units 109 44
() for cutting and filling tools

manufacture unite 83 -

Quantity of transport equipment unile 4 7

. Total area m 6,080 3,836
. Production area md 4,735 3,320
. Power defined, eleciric motors kw 1,487 043

. Shop tolal area per unit of basic equipment md 33.5 39.6
2, Mean power per unit of basic equipment kw 5.8 13.3

l7 . Employed personnel men 543 336
8




3. we the » o

The tool shop is composed of seclions for culling
and measuring tools, auxillary tools and flmtures, press
and forging dies, metal preparalion, forging, heat ireatment,
chromium plaling and anclliaries.

The repair machining shop is composed of machinery
depariment, assembly area, eleciric repair depariment, sieel
consirucilon, piping seclion and ancillaries.




Name of
equipme nt
groups

Presses

Furnaces

{

;Othor

|

7.
SHOP EQUIPMENT
Tool Shop Repalr Machining Shop
s e - )
. = o o 7 s &
g 0 o h -8 -z )
8 £ € o -2 £
18 o e, 2
£ 5 v -ga L] 'gié 3 0% £
P10 o 1| EOF oI g
0 11 3! as 8 35
WX X I 34 @ B2 k| Total
Basic _equipment
Magchine tools - 338 338 13 03 331
1For¢ln¢ equipment - - 3 - - ]
- 1 1 s 11 13
- - ae 1 3 30
‘Plating equipment 18 - 18 - - | 18
I%Woldtng equipment - - 3 ) ? o i
| l
4 10 43 8 a4 66 4
i
|




ELANT FLOOR AREA DY DEPARTMENT

,_.g,

e

]
]

Lo

1* —
m.r_&___a‘ Machine Shop! |
L
" 5 : % é g & ;
\ ;o Pois b sz ;
i i 5 “y o w, * 2% ' ?
H = L % i L '; 2 8 S ! s Total !
S 2 - £ ot - C auxie
b b4 £ ¢ % |
.1 J ! ] 3! 3 3 . v § £ % liary
D escription & I = - T & =3 = shops
Production 1 f
area inm? 1216 004 80 4,738 5,043 [ 840 400 3,380 3,320 0,163
Borvtso area ‘
in m e 130 30 1,345 1,403 | - 30 476 506 1,999
316 932 108 6,080 7,336 | 340 430 2,856 3,826 11,162




3. Works Ceniral leoralorz

The works ceniral laboratory has been designed for pere-
forming control work and testing, as well as for carrying out
production and scientific research work,

It is conmsidered necessary lo conirol and test the metal
and other materials on arrival at the works and during pro-
cessing, to examine lechnological processes and new materials,
to study wear of machines to determine reasons for rejects
and to eliminate these.

The works ceniral laboratory is composed of the following
specialised laboratories: metallographic, metallophysical,
mechanical, Xeray, speciroscopic, chemical, forging-and-pressing,
pyromeiric, technological=and=chemical, moulding materials and
heat trealing.

The laboratlory services required include precision,
mechanical engineering and metrology laboratory, photolaboratory
and library.

In all, there are 509 uniis of equipment.

The works ceniral laboratory is located on all three
floors of the adminisirative and employee facilities block and
covers 1513 m® of floor space, including production area of
1296 m? and service area of 216 m9,

The laboralory siaff consisis of 28 engineer-technical
workmen, 29 laboralory staff and 237 other workmen, in all
84 men.

Power required for laboralory equipment amounts to
440 kw,
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4. Ceniral Mcnlur{n‘ L-bordorz

The central measuring laboralory has been desizned to
carry out work on etandardisation, to conirol works measuring
facilitles and organize adequate techniques for the works.

Testing poimts having a complete met of instruments and
mceasuring {acilitiee for organising shop conirol have becn
provided.

The central measuring laboratory is located in the
administrative block, together with works centiral laboratory,
and covers 81 m*® of floor space.

To serve the laboratory, a staf of 3 engineers and
service workmen and 4 laboratory inspectors is required.

The pereonnel for shop conirol tesiing polinits has been
provided in the respeciive ehope.

8. The Works Freight Turnover

The worke freight Wurnover amounts to 321,763 tone a year
including outward freight turnover of 165,354 tons a year, freight
turnover beiween the siles of 41,120 tons a year, intler-ehop
freight turnover of Site No. 1 of 97,046 tons a year, and removal
of 18,343 tons a year of waste from Sile No. 1.

Eighty-eight per cent of outward works freight turnover
is handled by rall transport. Molor iransport,by which 50% of
agricullural machinery and epare parts are shipped In the
Baghdad area, is an auxiliary transport.

Mors detalls of freight turnover and the kind of iransport
used are given in the following table.
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APPENDIX 6

ILLUSTRATIVE MANAGEMENT GUIDE

{(Reprinted from The Canadian Mining and
Metallurgical Bulletin, April, 1970)

POSTITION: Manager « Plant Engineering and Maintenance

PURPOSK: To provide engineering and crall services in
relation to maintenance and construction
opsrations and the generation and distributien
of utililies at the most economic cost and
so as to ensure that scheduled production
rates are achieved

POSITION IN THE ORGANIZATION

Reporis to tha General Manager
Immediate subordinates ars:

Superiniendent = mechanical maintenance
Superintandent - Elecirical maintenance
Superintendent - utililies and services
Supervisor = enginesring and drafling
Supervisor = mainienance planning

SCOPE OF POSITION

Supervise a work force of approximalely 350 employees and
administer a budget of 83,000,000 per year

KEY TASKS

1. Executes a maintenance policy that provides the moat sconomliec
benefits to opsrations. The basss for assssement of such a
policy are:

= the relationship between the loss of revenue due to downiims
and the cost of equipment and malnienance needed io eliminale
such downtime.

= the installation of pravsnilve mainienance procedures that
secure the maximum economic life of equipment.

= production slowdowns or sioppage due o equipment fallures
are controlled within limite that do nol adversely affect
budgeted produciion rates.




s,

Must ensure thai mainienance ami construction operalions, hew
installations and alleratiens are carried owt with the minimum
consumption of labeur and materials, and so as o meet
operating requirements to maintain scheduled produciion rates.

Must ensure that the cost of engineering and maintenance
inveniwries of replacement paris and other malerial stores is
sept to a minimum consistent with the prevision ol salisfaciory
engineering and mainienance services,

ILnsures that the generaiion and disiribution of utilities is such
as 0 meet production requiremenis and thai necessary uillilies
are provided al minimum cost.

Ensures that conractors fulfil the terma of their coniractis in all
respecis whers consiruciion, instalialion and alteraion work ls
let to outside coniractors.

Ensures that engineering and drafling services are conducted in
such a manner as o produce work of the required quality,

al minilnum cost, and so as 10 meet over=all operaling require~
ments,

Ensures that the work force of the department is properly trained,
that individuals understand the nature and scope of their respone
sibilities, and that a sound organisation siruciure is mainiained

ai all imes in order to sustain produciion schedules.

Ensures the provision of adequale securily and prolection,
including fire protection for faclliles and equipment, ai minimum
cost.

DELEGATION OF AUTHORITY

The mine manager delegates to the manager = plant engineering and
maintenance = the authorily necessary (0 achleve the key tasks specified
in this guide, except as to those decisions which are specilically
reserved, as follows:

i.

Hiring of persons for posilions reporiing directly to the manager
plant engineering and malntenance; discharge of present incumbents
of these positions.

The promotion, transfer or demolion of persons in positions to,
or in positions within, two organisation levels of the manager.



3. Changes in salary for pereons wilthin iwo levels of the
manager.,

4. Approval of capilal expendilures for items nol included in the
budyet, and approval of such expendilures over $1,000 for
items included in the budget.

3. Any changes in maintenance procedures thai may affect
bud zeted production rates.

6. Approval of the annual budget for the depariment and of any
changes thereto.
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to formulate answers to meel specific noeeds ,

A N A Axpervionry Development Rervire, Amovicon Monagowent Asncintion, 1548 Brond-
way, Now York I8, N.Y, C. W. Mchinwell, Neectar.  This sabacriptinon servics,
Mae. 18, 1988, in directed mainly 15 theme romponsibde for Bent e waper-
vinery dovelapment. The wrviee cansists of
& 18 monthly iseues of Supervianry Perciopment Today, n roview of carront rossarch and
artivitien in the supervisey develnpaiont field.
b 18 wonthly temuen of Supervisery Drvciapment Seurcebonk, detniling tested and
soeewdul compuny sspsriences in specifle arens of sapervimry develnpment
o, § wminnnusl ronstch raparts, invertigntions into the " how '’ sapect of xome phase
of sapervinory development witder the of experts.
nts $n Buperviswy Training, National Judustrisl Conference Bonrd. Inc.
847 Puek Ave., New York 17, M.Y. This publication discunses philonophy of sgper.
vinney training, appronches to supervisnry training, terhniques of nupervisary tenining,
wijorcts for supervisery training, and Lraining new supervisom, including exainple
from the winnry (raining program of an imposing list of companies.
Praining of Bupervisere, Aworican Counell o Productivity, Ovder from U S,
Bupartment of Commeres, of Technical Borvieen, W 2. DC. Think
wdnﬂﬂuﬂmﬁ-hﬂuvwﬂnh 1981 by a specinlint tram to
training and svloction.
i of Training Programs.” eonduetod by B. Boeyl Rland. &,
g . O, Mastin, Director, Nationsl Firoworks Ordustes Curp., Shumaber.
* el vebeping Fies-toa m b Goores B Reksey .
Seathorn, : m This hank presents o pragram of mmh
= which 0 & companite of many pragrame in we in & wide variety of

" of Conferonce Leadership,” Btudics in Porsonnel olicy, Mo, 77, National
Conference Buned, Inc., New York, 1881, The conference method is the
wothad mont frequently used in supervisory training. Thin repost na the con.
foronce mothod: tells how to plan the ennferonce; dincunaen cane prabiemn, quissm,
questionnaives, and training aide; describen three conference witwalinns in detail,
namely, nperating problems, training, and policy dincunsion; telin how to earry the
canference plan into action: and prosents n sample conference in detail.
“Conferonce Leadership,” Fao Btandard O Company Training Center, Elisaheth,
W.0. A text to assist in the development of conferenen leaders for training programs,
sontaining many examplon from Fnwo's supervisor-training programs which #lusteate
ant points and show the application of principles,
" m of Training Mateciabe,’’ in the American Kociety of Training Pirecton’
Libeary. aperated in conjunction with The P'urdue 'niversity Libraries, Lafayetie,
fnd. Containa over 100 ftomn of supervisory training practicen gathered from more
than 50 companies,
" Experionce with Foremen Training in 115 Plants,” Repnrt Nn. 883, The Dartnell
wntm. Chicago.  Part One of thin report is mainly concorned with the methods
hy companien to bring foremen and management intn cioser redationship, and
with the development in foremen of the ahility to handle people.  Part Two cnver
the formwintion of training programa by means of foremen’s policy manunix, von-
forenves with the supervisory group, and the use of visual aids.
“Foreman Training.”’ Burvey No, B of BNA's Permannel Policier Forum, Wubhﬁon.
0.C.. The Buroau of Nationsl Aftairs, Ine.. 1988, A survey of 180 companien,
small, representing many types of industrien. The survey covers such iemn m:
handion foreman training? What subjerts are covered? Ton different training
weed including comments from survey memhern, evaluation of the pragram,
chock shoet, informal training programs, boohs and magasine

provided , prosupervisory train

*Controlied Maintensnoe—Instructor's Pign,” International Marvemter Co.
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fovemen tond socond and third sessions

Bensien |, of
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l-in:"wh.mnmm.hnh“ siating his artinn i
L ]

8, Basie of . Loetue and vieus) cast prensutetion.
::::n. ————" e of commpany dineuyned.  Com-
pans arkeniating progrom tagrther oith shork Nst an proger smphw oo

Boenion 10, with the Women Washer. Buste @ifvences hotavsn men and
women dev wn the Warkhoard. Conforsnce wvin s grodod by mewmber.

3. Ma me Tutn

mm:ﬁw*“b
g’ O?o:nhu."h mzhnnu-”&-'r

R

Technical Alds Branch - Office of Industirial Resources =
Internalional Co-operation Administration, Washingion,
D.C.

These provide a series of training manuals for use in the
development of industrial training programmes as a
leader's guide. One of the courses is "Plant Maintenance
and Housekseping', Training Manual No. 88, for
supervisors and plant managars.
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i Yyou do Aol MAVe eaotgh reS 10 AAsWOr, pletss vee
addilional sheote octating lotler and number of quoslien,

is@, Aed oeovscee

w

A, bl el

1. OGive velume of work cad ool por year, i possidie
by artiele or Weom

M
M
W
8. Oive qualty of pasts preduced (goedeomediumebad)
“mm‘ W
W

M

3. Oive predusiion lscees due o machine dreskdowns,
onpressed a houre or énore povr yeur

4., Teo whal ontent ¢o



4.

tave you recorded the ldie lime (hours per menth
or year) for (mporiant machines or equipment?

What are the mest and the least likely sources of
atlure? ‘

SO

Have you got available an inveatlory list for machinery,
eleciric motors and equipmeni? Yes No

If not, prepare a lisl of your main machines, elocirie
motore and equipment.

Are the machines coded acoording to produet and
funciion? Yes No

How {s the preseat operaling condilions of machines
and equipment?

Are the machines and equipment colour eoded for
{dentitication? Yes No

Are your safety guards in mashines and equipment
kept woll? Yes Ne

04,




96,

8, Do you record malmenance and repair costs and
frequency of breakdowns of vach maohine and
equipment?  Yes _____ No
1i yow, prepare a list with costs and {requency of
breakdowns of al leasi one year,

9. Do you have supplier calalogues or service manuales
irom the manulacturers? Y es No

10, Lo you record the annual operating hours of each
machine for maintenance and repair work?
Yes No . I1f yes, prepare
a detailed list giving the annual operaling hours per
machine.

11, Do you have any policy to replace machinery?
Yes No . It yes, explain in

a few words which policy do you adopt.

C. PERSONNEL

1. Give number of direct labour employed per depariment,
indicating speciality and labour costs per year

2. Give number of indirect labour employed: management,
foremen, conirollers, office staff, etc., and costs per

year
R —
— -
" I I




96,

3., Give detailed lisl oi mainienance lebour employed,
giving position and specialily of each operater,

e

4. Give maintenance and repair labour hours speat
per year,

A

O s
S R

5. Give direoct and indirect labour hours epeat per year,

6. Do you use any incentive eystem for your mainienance
and repair personnel? Yes No

7. Do you use labour standards for produciion and
maintenance? Yes Neo

8. Can you describe in a few words the grade of ekill of
your mainienancs and repair operators? If poesible
give a eummary description of each opersior abeout hist

= background
« studies and courees taken
= previous experience and yeare




i0.

oY,

De you use lneplant ireining facliilies lor maintenance
and repair operators? Yes Ne
1f yes, wxplain method used

PRI RS

A M

M

Do you have & comparison beltweeh mulAlessnoe mARe

hours and producion manchours? Yee Ne_

D, MAINTENANCE ANL REPALR

1.

3.

Do you usc a loag erm (6 to 13 months )} sohodule

maintenance programme? Ywes Ne

le maintenance orgenised on a sysiemalic basis?
Y es No

If not, what is the present mainilenanse pregramme and
what regular inspeciions lake place?

J_‘WM
M :

___M

Do you use & meihod of recording mainiensase a

breakdowns? Yes N o ——

1f yes, does the recording shew:

a. breakdowns by maechine Yoo Ne

b. ocost of breakdowns by machiae
and product Yeos

A
Ne
6. is the recording systemalic Yes Ne

Have you compared the cost of regular mainlonanee wWih
the cost of breakdowns se as (o previde e lowest eost

between them? Yes Ne ——




v,

Py

i,

id.

13,

4,

is.

16,

7.

10 you have a plant layvut shewing machine wesiion?
Yeu No

o you inepeet ageerding o checkiliols and semiiioheod
pk‘ﬁﬁﬁ““‘? Y“ L] h‘ L

Can you aliceate the (requency of majer everhauie?
\ve Ne

As & resull of inspestions, de yeou iseue werk erdere?
Y oo Ne

il yes, do yeou reldia all repair work orders whothor
compieted or net? Y oo Ne —

Do you record eosl inepestion of werk erdere?
Y es Ne
Ace the repair reserde availabie por mashine?

Yeos Ne « Il yos, prepare cepies
ol Tepalr receorde of your main machines 9 esver &
peried of al least one year.,

is mailntennnce reserded en & menthiy baels!
6. Dby machiae Yeos E— e )

b. by predust Yeeo Ne

Can you eslimate he brenkdowne by dires) and ndirest

Do you have inspection cheshilstes with tregusancice?
Y es Ne

R L
Do you reesrd malstenanee WUmes!
a. by eperaliea Yoo . N0
b by maohine eor
oquipment Yoo o MO

SEnmmeE—

L m '. Ne

e,




+8.  1Je you esiadlish a maistenance workioad and how is i
redated 9 the predustion soheduie?

W
M
W

v, e yuu oarry oul mechanical and eleciriceal inspeciions?
Yoo No
R b Y

Vs L0 you cheeh (8r ieaks, Vibrelen, unusual hoatling,

\ oo Ne ¢« 1l yoo, caplaia or
ehow oheohlet aveilabile.

W
W

M

3i. Do you use meoalhly reperts giving mainiennnse and repair
oesia, labeur heurs, qualily and officlensy of werk

periormed? Yoo Ne E—

33. s malnicnnnee buigeied by depariment of by machine?

M

33. Ue you budget by predictadie Heomes Nbe! nepoctions ,
routine m" M| m. oe.?

DR T R —

. 2.0048 ANEK 200k BO0M
iv Are your parie ia the slores preperly csded and cney b

weate at the right memens? Ya_____lo“




7.

8.

100.

If yes, does the recording system per spare parts show:

« name oi part with indication of Yes No ____
machine(s) involved?

- stock available? Yeos No _____

» eniries, withdrawals and costs? Yes No —_—

« maximum quantity to be purchased? Yes No _____

e minimum stock allowed? Yes No _____

Are your paris in the stores well protecied againsi {ire,
dust and theit? Yes No

Are your parts, motors, oils, bells, hardware, etc.,
standardized? Yeos No

Do you use the correot lubricant for each machine,

acoording to function and temperature of operation?

Yeos No . Prepare a list of all
R R

lubricants used, giving name and characteristic of each.

Are your parts kept to a stiriot minimum to aveid high
cost invesiment? Yes No
i not, explain reason

|

Do you uss any inventory coanirol system in your stores?
Yes No _ . It yes, sxplain system
or method used, and give approximate eapial cost in stock.

e

Do you kesp your lubricanis in & special room and is it
well protecied againet fire? Yeso Ne



101.

9. Are lubricant containers and littings coded by colour
or symbol to eliminate confusion? Yes No

10, Do you have a special tool room and is it well protected

against lire and thelt? Yes No
11. Do you have a list of the necessary tools for maintenance
and repair? Yes No If not,

write down what tools for repairs you have.

12, Do you use special machinery for sharpening all cutling
tools? Yes No . 1l yes, write
down type of machine and function.

13, Do you use the policy of having double set of cuiting tools
in order to always have one aet ready to operaie?
Yea No

Relevant Information or Remarks you wish to add:
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EXHIBIT 4
Preveniive
Industry G roup Mainienance
g
L] p
. : il ili,
EVALUATION MATRIX ¢ i na
i - 2 3 [ H
Kach rating point en col. 3 teo § corraspond Q - : &9 . ;L’ -
to & meas scored by & number of . « { Py g | " 8; a5 S
industriee inciuded in sach Industry Growp. E v t iU % ! R ] FE] 3 1
g b4 |
i k| ] i i Lh ¢ - Y 1
X E 3 9] = i v} 2] < fi o)
1 F 3 4 1 £ 2 & 9 1L 11
A, Physical Conditions
1. Bulldings snd Fillings 11 3.3 3.0 4.0 4.5 5.0 4.0 4.0 2.0 4.0 5.0
3. Factery Layouwt 11 .0 L0 40 4.5 5,0 3.0 4,0 3,0 4.0 5
Bubastotal 5.3 3.0 8,0 9.0 10.0 7.0 8.0 4.0 8,0 10.0
B, ¥Froductioa
1. Quslity of Goods 11 4.0 3.5 3.0 3.6 5.0 5.0 3.0 3.0 4.0 5.0
3. Produckon loses due Vo machine breakdown 1 3.3 4.0 Y] 8,0 19,0 6,0 310 0 501 10.0
Subetotal 9.3 6.5 9.0 9.6 15.0 11.0 0 7.0 12.0 15,0
C. Pereannsl
1. Management Siills 1 3.0 2,0 4.0 7.0 10.0 6.0 4.0 2.0 8,01 10.0
3. Superviscore & Foremes shbills 1 6,0 4.0 4.0 7.0 8.0 6.0 4,0 2.0 6,0 ] 10.0
3. Maintenance & repair team adequacy 8§ shills i 5.3 4.0 5.0 6.0 8,0 4.0 3.0 3.0 6,01 10.0
4., Ineplamt training lacilities 1 3,3 0,0 0,0 5,3 0.9 4.0 Y] 3,0 5,0 | 10,0
S ub-botal 16. € 10,0 13.0 35,3 6.0 18,0 12,0 10,0 25.0 40.0
D, Machinery and E quipment
1. Coadition of machinery & squipment ] 5.3 5.0 4.0 6.8 10.0 8,0 6.0 4.0 6.0 10.0
3. Adeq y of equip 4 11 3.0 2.0 4.0 4.0 5.0 5.0 4.0 3.0 4.0 5.0
3, Salely devices 1 4.0 4.0 6.0 1.0 10.0 8.0 8.0 4.0 8.0} 10.0
4. Maeterinla Handiing I 6.0 4.0 6.0 4.0 10,0 8.0 5.0 6,0 6.0 10.0
5. Frequeacy of breskdowas 1 6.0 4.0 6.0 5.3 8.0 6.0 4.0 4.0 6.0 ] 10.0
6. Machine nfcrmatien 1 6.6 6.0 4.0 6.0 10.0 6.0 8.0 4.0 6.0 1 10,0
7. Layowt 11 3.0 1.0 3.0 4.3 5.0 3.0 4.0 3.0 4.0 5.0
8. Machinary replacement pelicy 1 g.u 0 g,o 3.3 .9 6.0 0,0 5,0 [4]
Subetotsl 34.9 3%?.(.) 35.0 0.5 80.0 50.0 3.0 0.0 45.0 0.0
E. Maintenonce and Hepair
1. Woarkehop sdequacy (is # soli-ouliclient 1 9.0 4.0 4.0 7.0 6.0 6.0 4.0 5.0 6.0 ] 10.0
2. Machine witheatien 1 8.0 6.0 4.0 6.0 8.0 8.0 5.0 7.0 6.0} 10.0
3. Adequacy of maint oy I 4.6 3.0 5,0 5.3 | 10.0 8.0 3.0 3.0 8,0 f 10.0
4. Adequacy of recording & coel centrel system 1 U *& ’IU 2.9 ‘%‘2 8,0 2,9 8,0 U, 0
B ubebtetal 20.3 14.0 14.0 30.9 4.0 48.0 13.0 18,0 48,0 <0
F. Spare Parta Steres
1.  Physeical conditione 1 4.0 4.0 4.0 7.0 10.0 8.0 6,0 4.0 6.0 10.0
3. lavemtery & cavi conirel eyslemes -
coding systeme 1 4.0 5.3 4.0 8.0 10.0 6.0 2.0 3.0 8.0 J 10,0
3. Team adequacy and shitle 1 ilﬁ *g g.g 1.8 ilg 5.9 39 <37} g_‘g Q%'Q
3 wh otobnl 14.0 17, 1.0 30.0 W0 .0 11.0 10.0 32.0 0
G, Teol Hoom
1. Physical condiiens snd/er adequacy
of equipment I 7.3 3.3 6.0 4.6 8.0 6.0 4.0 2.0 8,0 10.0
H. Lubricemts Hoom
1. Loceden and adequacy 1 4.6 1.3 4.0 4.6 8.0 8.0 0.0 6,0 6,0 1.0
2. Code sysiems 1 "_g [0} 3‘2 1.8 F 0 2.0 6,0 Pty
S ubstobal 9. f .0 2.2 18,0 14,0 3.0 8,0 13.0 40.0
I
TOTAL 113 (1) 104 139 19 158 9?7 [ 1] 180 235
r Abeve Siandard % 24
Under Biandard § I 3% 4 s 3 F 3 4
o
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ENPLANATION OF THE EVALUATION
MATRIX (EXHIBIT 4)

To evaluate the data collected from a seolected
samp.e of industiries, each condition in the organizailon
alfecting maintenance management has been allocated with
a rating point according to the efficiency achieved,
physical condilions and other relevant factors.

The following table shows a raling point dise
tribution by rank according to the importance of the
various condilions concerned. Thus, the condition of
the machinery and equipment in a factory, the availability
of skilled personnel, eic.,areof primary importance
when related to the maintenance services applied
(Rank I,, while the quality of goods produced or the
factory layout, though affecting the organisation, is of
secondary importance (Rank II),

Rank I Rank Il Conditlion
0 (v} noneexistent
'] 1 poor
4 3 mediocre
6«8 3=4 good but insufficient
10 .3 optimal

(Note that the rating points of the table are for comparative
purposes only, but individually they are not significant.)

Each rating point {n columns 2 o 0 of the
Evaluation Mairix corresponds to a mean scored by a
number of indusiries included in each indusiry group and
for each condition. Thus, in point C.(3) "Maintenance &
repair team adequacy and skille”, the raling poinis scored

by three electro=mechanical indusiries was 8, 6 and 3,
which mean s 5.3.

The numerical scoring presented in column 10,
taken as standard, {s the result of experience in many planis
where preveniive mainienance is used efleclively; in column
11 it is assumed to be optimal. Thus, the mairix is designed
to be a malntenaince performance yardsiiok by whioch 0 measure
what malnienance management does and how well they do U,
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