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Vienna Internationdl Cenlre 
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A-1400 Vienn.• 
Austria 

A~~n : Mr V. Koloskov 

MJn:h 19. 1996 

.Projecl Profile on Circuit Breakers and Isolalors 

Dear Sirs : 

We Lake pleasure in submitting lo you twenty <20> copies o! 
our Final Report on the above subject. 

We trust that you will (ind Lhe present repor'- useful and 
responsive to your requirement. 

We look !orwdrd Lo !urlher 
organisation in future. 

Thanking you, 

association with 

Very truly yours : 
OEVt:I,OPMENT CONSULTANTS 

INTERNATIONAL LIMITED 

Siddhdrlha Gdnguly 
l'rojec;l Coord.ira<:tlor 

your 
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The Sixth Arab Industrial Development Conference held in 

Damascus in October, 1384, stressed on lhe .;.mporlance o{ 

setting up Cacililies in the Arab regi~n for manufacture or 
products used in electricity generation, transmission and 

distribution. Subsequently, the Arab Industridl Deveiopment 

and Mining Organizalion (AIDHO) prepared a Sectoral Report. 

on the status of electricity generation, growth prospects in 

the region and requirement of equipment/facilitjes thereof. 

The study covered 21 Arab countries for the period 1986-
2010 AD. 

Based on the findings of the Sectoral Study, the AIDHO, in 

consultation with United Nations Industrial Development 

Organization (UNIDO), shortlisted 8 products for which it 
wanted to get project profiles prepared. Am .. ng these 

designated products are Circuit Breakers and Isolators !or 

which this Profile has been pr-epared •. The objective of the 

Project Profile is to proviae suf!icient information so that 

prospective promoters and sponsors find themselves in a 
position to evaluate the project. 

The Scope of •'lark for this Project Profile includes the 
following : 

o Description, special characteristics, features and 

UHes of the product 

o IdenLification of major end-user industries 

o Assessment of presenl c~pdcity 

o AsHe»Bment o{ supply and demand for lhe product in 
the designated region 
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ldenli!ication of demand-supply gap r.~d evaluation of 

the possibility o! entering the markel 

Description of basic manufacturing process 

Process !low chart 

Brie! specification of plant and machin~ry, and 

their indicative prices 

Estimated requirement o! raw materials, their sources 

and prices 

o Es:timaled requirement. of utilities such as power, 

water, ~ompresaed air, fuel oil, etc. 

0 Estimated requirement of manpowe~ 

0 Estimated requirement of space, and plant layout 

0 Plant location 

0 Prcject cost eetinate 

0 Project financial analysis and financial evaluation 

0 Project implementation schedule 

Thie study ia confined to the following 13 countries -

Algeria Bahrain 

Egypt. Iraq 

Jordan Kuwait 

Libya Morocco 

Saudi Arabia Sudan 

Syria Tunisia 

U.A.E. 
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A separate market survey, according Lo the AIOHO, was not 

required to be carried out prior to preparing this Project 

Pro!ile, since the information and projections contained in 

the Sectoral Study conducted by them was indicated to be 

adequate for lhe purpose. Therefore, the Section litled 

'Market Analysis~ ia based ent.irely on the Sectordl Study 

carried oul by the AIDHO. 

The contents of this Report have been organised in a manner 

as to present the reader with a logical sequence of analysis 

and findings. 

Salient features of the projecL have_been aumnarieed in the 

following Section. The Section presented thereafter 

describes lhe product with a view to familiarise the reader 

wilh its features, characteristics and uses. The Section 

titled 'Market Analysis' providee demand projections. Plant 

capacities and recommended locations for establishing the 

proposed mauufacturin9 facilities are dieruaaed in the next 

Section. 

Manufacturing process is dealt with in a separate Section, 

tilled 'Manufacturing Process'. This is followed by a 

Section on 'Plant and Equipment'. Batimatee of raw materials 

and other inputs, requirement of utilities, and estimates of 

space and layout are presented in separate Sections. These 

are followed by a Section on estimated requirement of 

manpower and Lhe recommended organisation structure. The 

last two s~ctionH dedl with Cinancidl analy•iH and 

evalua~ion and implementation pJ~n of the propoHed projects 

n•H(Jectively. 
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Our findings show thal there ia a large requirement of 

circuit breakers and isolators in the Arab region. However, 

iL is suggested Lhat only a part o! thin denaand be 11et 

through local manufacture because of the high technology 

involved. 

IL is recommended that two plants be eel up, one each in 

Morocco and the OAE. Each of ~heae plants will have 

identical manufacturing capacities o! 880 numbers o! ctrcuit 

breakers and 1800 isolators per annum. 

Summary of basic parameters and signif ica.nt features of the 

project are presented in Exhibit-!. 
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JOB NO. OCIL-105 F.XHIBIT 1 

ONITF.D NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANJ:iATION 

PROJECT ~ROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

SUMMARY OF FINDINGS 

------------------------------------------------------------
SI. 
No. Particulars 

Plants 
----------------------

1 2 
------------------------------------------------------------

1. 

2. 

3. 

4. 

5. 

6. 

Plant Location 

Planl Capacity 
(Nos/year) 

Circuit Breakers 

Isolators 

Ared Requirement 
(Sq.H) 

Manpower Requirement 
(Nos) 

Implementation Period 
(Months) 

Project Cost 
( S Mil lion} 

7. Break Even Point (\) 

8. IRR ( \) 

Morocco UAE 

HT MT HT MT 

210 670 210 670 

200 1600 200 1600 

33750 33750 

708 708 

24 24 

17.95 18.67 

70.40 84.00 

32.20 17.60 

------------------------------------------------------------
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CIRCUIT BRF.AKERS 

A circuil breaker is a device used for making or breaking an 

electrical circuit under condilions of Vdryin9 severity. 

Fuses are used to prol.ect low and mediu1n volt.age circuit.a, 

whereds high voltage circuits (3.3 KV and above) use circuit. 

breakera. This device is eiLher of the oil- or air-break 

lype, or one employing lhe gaa bJast princi.pJe. 

Current interruption in vacuum con11ists of separating a pair 

of current carrying contacts in high vacuum environment of 

I0- 5 
torr or lower (] torr is the pressure required lo 

support a column of mercury 1 mm high, or, in other words 

l/760~h of atmospheric pressure). Like all a.c. interrupting 

devices, l~e objective durjng interrupting process ia lo 

remove conlinuou>Jly the c1rc plasma. This is done so that at 

lhe normal current zero, lhe arc path has a. minimum memory 

cf Lhe arcing which has preceded the zero. The arc will then 

be extinguished if the input power fror.1 the circuit is Jess 

Uadn t.hat. dies ipated in the de- ionisation procea9. tt 

will r~main ~xlinguiMhed if the ~ieleclrjc strength between 

the conlttcls rt!covers Huf(icienlly lo wit.hHland lhe 

reelrikin9 ~nd r~cuvery voltages. 

The functions of '"' circuit bre<tker drt~ aH fol 1owa : 

o JI. muHL l1e c:npable of closing on lo, drtd carrying 

ful I lodJ c:urrentH over long pt-!ri.odH of lime. 

., 
U11der pC~Kt.:rih .. d r:onditior1w, the circuit breaker muHt 

open ttulomalic.t l ly to dit;c:onrmct I.he 1oacJ or Homt! 

MmaJJ overload. 
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It must be dbl~ to rapidly intf!rrupl Lhey hedvy 

currenls which flow when a short circuit has lo be 
cleared from Lhe Hyslem. 

IL mual be dble Lo wilhstdnd the circuiL voltage 

acros8 the gap ~hen the conlacLe are open. 

It must be capable of closing on to a circuit in 

which a !dull ~xists, and of iramedialely re-opening 
to clear the fdult from the system. 

It must be capable of carrying current of shorL 

circuit. magnitude until, and for such lime as, the 

faulL is cleared by another circuit breaker (or fuse) 
nearer to the point of fault. 

It muet. be capab!e o{ succ~ssfully interrupting smali 

currents aueh 

( inducb ve), 

(c<tpacitive). 

as trc.nsformer md9nelisin9 

or line and cable charging 
currents 

current a 

It mu~t be capable of withstanding Lhe effects of 

arcing al ila contacts and the electromagnelic 

forces and thermal conditions which ariee due Lo 

the passage of currents of shorL circuit n>dgnitude. 

breakers are specified according to voltage, 
amperage and maxim11rn breaking capacity. 

Hechaniam o{ Breaking 

Circuit 

bred king 
breakerH are ~apable of making, carrying, 

1:urrt-nt.li under normal circuit c:ondiLiona and 
rtnd 

al Ho 
under' stpeci{ied, -ihnormetl c:ondilioru1 11uch a11 11horl c!ircuite. 
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In Lhe simplest terms. interrupling an a.c. arc m~ans 

de1.onisin9 (i.e. making non-conductive) lhe highly ionised 

gaseous path between the contacts lo ensure LhaL al an early 

current zero (un d 50 Hz system there dre 100 zeros every 

second>. Lhe dieleclric strength jn the contact gap is able 

lo withsldnd the increasing voltage dcross the gap which 

Lends to re-establish the arc dfter a current ~ero. Ideally, 

this condition would be achieved al the first current zero 

dfler the arc is first established. But this is rarely 

achieved, and depending on the design and type of circuit 

breaker lhere will be several cycles of arcing prior to 

find} extinction. 

When lhe current to be interrupted is the normal load value, 

the power factor of the system will also be normal (i.e. 0.8 

or better) so that at each current zero, the voltage will be 

almost zero. This makes for easy interruption. But when a 

sho:-t circuit occurs. the power factor may be very low. When 

the fault is al locations near to the power source it can 

fall to almosl zero. !o. such situations, the current and 

voltage will be out of phase such that at current zero the 

circuit voltage will near its maximum; and this makes it 

difficult lo cause interruption. 

The normal system vo!tage existing prior to the short 

circuit falls Lu ~ero when the fault ~ccure and Hlaye dt 

:l'.ero during the pre-an.:1n9 period, i.e. untiJ Lhe contacts 

Heperale. At this point, an arc is et.ruck with a voltage 

re~ppearing which is of low value and fairly constant; this 

vulldge iH known as the drc or arc burning voltage. 

Just before lhe current redches its natural zero, the 

e(f t!ClH dt:- 1 r.mi sat.ion cooling o! the arc gap 

I 
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predomindte, CdU8in9 lhe drc volldge to ris~ lo Cl Mmdll pedk 

above its dVerdge, forcing the currenL to zero. If, al this 

point the deionisation has not progressed sufficiently, then 

the restriking voltage which rises rdpidly lo a slightly 

higher peak in the opposite direction will reelrike the arc. 

As a resull, the fault current will flow again until the 

next natural zero. This process may be repeated several 

times. The behaviour of voltage before, during dnd dfter a 

short circuit jn a specific case is shown in Exhibit-2. 

General design Principle 

The medium in which circuit interruption ia performed may be 

either air. gas, oil or vacuum. Regardless of the medium of 

arc interruption and insulation, each circuit breaker 

consi8t8 of the following essential elements : 

o mdin conlact, open or in an interrupting chamber, 

at sysLPm voltage 

0 

0 

0 

imrnlation between the main contact dnd 

lJolential Cporceldin, oil. gas) 

ground 

conlrol, superviHory, and auxiliary devices oul of 

redch of the HyHtem voltdge-life zone 

etn J rum J dted J ink belwe~n I he control unit and the 

main c:onldct. 

Tripping fdc:ilit.ies, aH pt:1rl of the ~irr:uil brf!ttker c:ont.rol 

MyHlern, .1n~ esHenliitl l.o ~nKun• Lhe hi.9h~HL degree uf. 

reliabj I ily und~r the Hervic:e c:onditionH. 

BaHed on uu~ lllf!d1um of int.erruptic•n ttnd iruwlati.on, ci.rcuil 

bredk~rH mdy b~ claHHified aH -

111 I I I II I I 1111 I 
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oil 

air-break 

dir/gas-blael 

o vacuum inlerrupter 

These are discussed below. 

Oil Circuit Breakers 

- :l 
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The oil in the oil circuiL breaker serves lhree purposes : 

o It insulates live contacts from lhe earthed meLdl 

Lank. 

o IL provides an insulating barrier between the open 

contacts afler the arc is extinguished. 

o It produces hydrogen during lhe arcing period for 

extinguishing the arc. 

The arc produced between the contacts al lhe time of 

bredking is surrounded by a bubble of gas. This .is caused by 

Lhe heat of the arc breaking.down the oil in the vicinity of 

the contacts and liberatir.g a mixture of gases and vapours, 

mainly hydrogen. Jl is largely due lo the hydr~~tn that 

successful interruvtion is dchteved, as il recovera its 

dielectric strength rapidly dl each current zero. 

A 11chematic 

breaker .is 

diagram of d sim~le 

shown in Exhjbjt-3. 

plain-break oil circuit 

The electromagnetic loop 

forces are in lhe direct1on of lh~ arrows F. 

Other !acLor1t lhc.t <tid inlerrupt.ion are the lurbulence of 

oi I in the nei9hbourhoo1J of t.h~ .trc, and the cloaene"H of 

cool oi J to 9ive d high lt-!mpt!r;.l.11r•! 9ra·lienl. In the plain

brf'itk design, lht!re its no Cu.Ht! r~Hl.r.tjning lhf! CJitH bubble in 
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i.ls effort lo push the oil dWay frlllll the drc. Therefore, the 

cooling section is diminished dnd the arc lends to lengthen. 

Such lengthening is not desirable although it doe~ increase 

Lhe turbulence which, in turn, aids the cooling process. 

Under these condilions, the performance aqay be erratic. 

Hinimwo Oil Circuil Breaker 

The performance of lhe dbove type of circuit breaker can be 

improved by the addition of a special device known as side

blast arc control device, which is shown in Exhibil-4. This 

device encloses the contacts, arc, gas bubble and a quantity 

of oil. It has side venls which allow the b~ast of 

hydrogen and oil vapour with only one outlet for f•scaping 

means o( escape. The arc is forced by the blast o( c;~-::- into 

the side vents, and the cool oil refi lle the box-like 

enclosure. ~ew designs incorporate lhe use of small 

quantities of oil and arc; therefore, these are designated 

as small-oil-volume circuit breakers. These designs are 

popular for lhe higher KV ranges upto 400 KV. 

The minimum cil circuit breaker is a valuable alternative to 

other types, pa rl icularl y for locations where switching 

operations are not loo frequent. At higher voltages, it is 

an economical alternalive to the air-blasl type in dS much 

as it obviates lhe need for .inetallin9 an air compreBHOr 

together with astmcittlt~d pipe} ines, etc. As in case of lhn 

air-blast circuit breaker, two or 1nore interrupting chambere 

can be connected in ser.i~H per pole lo achieve the required 

overall interruptiny ct:t(Jdcity. Unlike the air-bla1:1l Lype, il 

lH silenl jn operation and thf!re(ortt doeH not require the 

1n1e of cotsl l )' H ilencers. 
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In the air-bredk circuit breaker, shown in 

arc exists in d mixture or di~ and 
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Exhihit-5, the 

metallic vapour. 

Interruption is ldryely due to elongation of the ar~ whi~h 

resulla io cooling and de-ionisation by diffusion. Owing lo 

the high Lemper..ilure of L!e drc relative lo lhe surrounding 

air, the former i~ 1:1ubjecled to strong convection currents 

which, coupled with the electromagnetic effect o! the 

current loop, cause the arc lo rise vertically. It is 

therefore driven into the arc chute ~here splitter Pldles 

assist ll:e cool in9 and lengthening process eo that the 

effective len3Lh of the arc is much greater than that o! the 

distance between the fully open contacts. It appears 

t.h~t the reyistdnce or the long arc plays a part 

in successful interruption, which, in turn brings Lhe 

voltage nedrly inlo ~haMe with lhe currents, i.e., im?roves 

the power factor. Th~re rtre quite a few variations in the 

design of air-brLrlk circuit breakers. These int~rruplers are 

particularly ~uilable for the lower KV ranges. 

Air-blast Circuil Breaker 

Jn air-bla1:1l circuit breakerH, the inlerrupling proceHH us 

aided by an dXidl bldeL of dir dl hj9h pressure (usudlly 

from d corupresH~d dir io1:1laJlation) admitted to the arcing 

d1dmber, aH illuHLrdled jn Exhi.hit-6. The dir pitHHf!H through 

tt nozzle, Lhe mdin fixed cc.•ntact, .u1d then to the 

al.moHphere. On J.,•,.ving th,. no..:zle, lhe dir expandH Ho th;d. 

iLH v~locity through thf! nozzle reaches Honie leV•!l, 

cerit,..ru1g Lhe arc .u1d t.rttru:1ft•rr·tng .iLH upper root to tt prob'! 

cc.rnl.u;I., ,u; Hhown. In thj,,. poHJl.ion, the arc: iR Hubj~cted Lu 

hj CJh fJf.,.H,.,tJrP and 1«1nH I de r.1b I e heat 1 OHH hy f orc~d 
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convection. In the design shown, motion of llae mov in9 

contdcl is reslricled, so Lhal in the fully open posilion 

the contact gap is quite 1:1mall. In air-blaHt designs, lhe 

main feature is a crilicdl gap length foe a given blast 

condilion, al which Lhe inlerruplin9 capacity is maximum. 

When this gap is redched, interruption should tdke place al 

Lhe next current zero. If it does not, all subsequent zero1:1 

will occur at times of falling air pressure and interruption 

will be correspondingly more difficult. 

It is equally important that the moving contact reaches the 

critical 9dP as quickly as possible. In most practical 

designs, motion of this contact ie restricted so Lhat it 

does not pass beyond the critical gap. As the air in the 

blast tube returns to atmospheric pressure after arc 

extinction, its dielectric strength in the small gap will be 

insufficient to withstand the normal system voltage. 

Therefore a separate isolating switch is provided to open 

automatically a_fter current int.er ruption. The moving 

contact, relieved of high pressure on its actuating piston, 

returns to its closed positi"n; the circuit being restored 

by closing the external iaolating switch. 

Although not 1:1imple to achieve and for this reaHon rarely 

considered, it is potsHibJc lo eliminc.tte the separate 

iuoldting awjtch and yet rel~in the feature of 

movement al the critical yap. ThiH may be done by 

for l h~ moving contdc:l to {JdUSe for a ashorl Lime 

qdp, dnd then conlinue ~lH stroke to a fully 

position. 

reetricted 

arranging 

dl that 

iaolated 
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In Lhe type of design discussed above, the moving conldcl 

arrangements depend on ddmission of high pressure air to 

tht: blast lube {or lhe opening RK>vemenl; lhe ctir acting on d 

spring-loaded piston. Now-a-days, -circuit breakers for 

high voltages, the bldst lube and interrupter chamber 

are perrndnenlly pressurised, ctnd the moving contact is 

mechanically c.clivated. On receipt of a tapping impulse, the 

contctcl opens. Simultaneously, a blast valve also openH to 

release t.he high pressure to at111<>sphere. Thus, air 

at maximum pressure is immediately available in the arcing 

area. Thie eliminates the pressure loss and lhe Lime 

delay that occurs when the air travels the full length 

of the blast tube before it reaches the arcing ar~a. With 

air maintained at high pressure across the open gap after 

the drc extinction, the need for a separate isolator 
disappedrs. 

Gas-blast Circuit Breaker (SF. Type) 

Arc extinction in the ca!:le of SFe (sulphur hexaflouride) 

circuit breakers is similar to air-blaBt circuit breakeru, 

except that in the laller caHe lhe quenching medium is dlC 

inHlead of HUlphur hexd[Jouride gas. 

SF 15 i1:1 <t henvy, chemicaily-.lnerl, non-toxic, non-in!lamdldt• 

i;Jas, which iH odourlerus and colourle1:1s. It haH a highec· 

dif!l~clric Ktr~n9th anJ HUper.loc insulal. i ng dnd arc-

quenchin«J propf.:"rtieH than either air or o.i I. Moreover, the 

grtti ia highly al iible ttnd Khowtt no sign of chemical change, 

at. temperaturf!H we) 1 abovP. U10Me al. which oil beginH Lo 

ox id j tU:! <rnd decompo!i•~. 
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Th~ eleclromdgnelic 9d8 when forced inlo lhe 

dbsorbs the free eleclrons 1n the arc pdth 

cunletcls to Corm negalively charged ions 

drc, rapidly 

between the 

which dre 
ineffeclive a8 current carriers. Thia electron-trapping 

dction results in a rapid build up of insulation strength 

after a current ~ero. 

The fixed and moving contact aystem of SF6 circuit breaker 

is shown in Exhibit-7. 

Among the several advantages claimed for SFe 

breakers the following are worth mentioning : 
circuit 

o The low gas velocity and the pressures employed 

minimise any tendency towards current chopping, and 

capacitive currents can be in~errupled without 

restriking. 

0 

0 

0 

0 

These are virludlly maintenance free, they insulation 

and interruption system needs practically no 

maintenance as there is no carbon deposition. 

The arc extinguishing properties of SF 6 result 1n 

very short arcing times so that contact erosion is 

extreme J y lt!HH. 

AH the SF6 circuit bredker is totally enclosed and 

sealed from the c1tmoKphere, it can a Ji.10 be used u1 

coal mines or in any industry where an explosion 
hd:t.ard existH. 

Electrical clearanceH can be reduced due to the 

Huperior irurnlatin9 propt!rLjeH of SF8 • 
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There dre desic;u varialions between manufacturers which d!"e 

largely due t0 individual soluliona to meet vdrious 

conslrainls, but all are essentially similar in concept Lo 

the air-bldst syslem discussed earlier. SF a type 

inlerruplers dre particularly suitable for higher voll<tges 

(220 KV and above). These types of circuit brerlkers hdve 

combined in them Lhe superior performance of air-bldsl and 

the simplicity of nunimum oil. 

Vacuwa Interrupters 

The feature of a i.ypical vacuum int.errupter is illustra.ted 

in Exhibit-8. Unlike other a.c. circuit breakers, the 

current carriers in the arc are mainly metal ions from the 

contacts, since a ilegligible dmount of gas is present in the 

arc pJaema. Rapid condensation of these metal ions and 

vapours on to the contacts determines the efficiency of the 

breaking process at current zero. 

of fer 11\dny 

of a vacuum 

The unique properties of a vacuum interrupter 

advantages. However, the relatively high coat 

interrupter comes in lhe way of making its more 

wide1:1pread. The use of vacuum as .t quenching medium alill 

appears to be confined to medium and low voltages; even 

lhere it ia r~atricled lo apecidl dpplicalions. Efforts made 

.u1 recent yedrH Lo introduce vacuum interrupter units dt 

high voltageH, hav~ not dchieved any mdrked succesa. 

ReaP.arch iH being rlont' on new ctnd economical df~Hiqms, 

and ~ithin the next decade or an vacuum circuit breakere may 

become a viable a)t~rnativ~ l.o tht? ~xialing oil or dir/gas 

interrupter de11iqns. 
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From the point of view of constructing these, there are two 

types of circuit breakers in the high voltage range. These 

are basPd on a dead tank or live tank orinciple 

respectively. 

In the dead tank design, the interruper units are enclosed 

in an earthed tank with bushing insulators for current entry 

and exit. The tank and bushings are filled with SF6 ; these 

constitute the low pressure part of a double pressure closed 

circuit gas system. The live tank design may be used for any 

number of interrupter heads. The hezds are mounted in pairs, 

in the 'T' or 'V' formation at the top of a hollow 

insulating support column. Multiple columns are used to 

cover the total number of interrupters. In this arrangement, 

the interruptPr heads and hollow support columns are fitted 

with SFe; these constitute the low pressure part of a double 

pressure system. 

The more popular live tank design achieves equal voltage 

distribution across the breaks by way of a number of ceramic 

capacitor packs which are slung below the interrupting 

elements, in Mhunt with each bn:~ak. Synchronous operation of 

all thrPP. ph..tHf'S is ensun~d by mechanical pull rodR which 

transmit th,-. movr-mPnt of thr- pnf'Um<ltir. closing mechaniHm 

simultan~ouHly to thP. moving cont.-1r•ls at ~.lch brP.ak. 

A section-" I v 11•w of c1 typir:a I two bre<tk aHs~mbJ y ;it t.h,. top 

of a support column iR shown in Exhibit-9. In this typP of 

design, .in Sf',.. hi'jh pn•HHUrf• intt•rntPdi.ttt• rer'.f'iVP.i iH formP.d 

by t.he domr- rtb<>v•• Uw r•olnmn. ThiH n•cf•iw•r 1s chrtrtJPrJ wit.h 

C.Jdff from~ mitiri hirJh prt·~~Wrf! Kfor.t'Jf' Link -ti t.hP h-tfff! of 
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the breaker through feed pipes, which pass through the 

hollow supp>rt ins~lator. The low pressure system is 

by the interrupter units, distributor head and 

support insulators. PressurP.s of 18 kgf/cm 2 and 2 

for the high <ind low pressure sidPs resper.tivPly, 

employed. 

f .:>rllk~d 

hollow 

kgf/cm2 

may be 

A schematic diagram of gas flow in the interrupter unit 

during arc quenching, and with the arc extinguished, is 

shown in Exhibit-10. The blast valve is located at the base 

of the intermediate receiver. This is opened as the breaker 

is tripped through the mechanical linkage seen in the 

distributor head. It releases a hlast of high pressure gas 

into the arc in hoth the interrupter units via the blast 

tubes. 

The differential between low and high pre!'lsure systems after 

each operation is restored by pumping excess gas from the 

low to high pressure systems via filters and a compressor. A 

thermostatically controlled heater system in the high 

pressure storage tank prevents the gas from liq1tifyin9 at 

low temperatures. ThP. tank .:tnd i nlf~rmed iate recPi ver are 

lagg~d to minimise heat loss. 

A ~whemat ir. diagram of ~· clos~d gas nystem is shown in 

F.xhibi t.-11. 

The moHI. r,..r.ent clesign in SF 6 r1rc~uit breakers employs a 

'puffer' principlP in whic:h th,. interrupter r.hambP.r containR 

SF 6 gaR at a si!lgle high pressure. 

I\ c-om1Jarttt.iv1• !1tudy of th1• hi1Kir fp,1t.urP.~ of ant.r.rrupt.ion 

technolo9i•·H ,Jpwulisf'n abnvP <tncl ••H,..<J in t.hP. J-36 KV r~nge 

p1wPr AyHt('mH l!i pn·wPnt.1~d 1n f:xh1b1t-12. 

I 11 I I 
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Isolators are disconnecting switches used primarily for 

isolating equipment from buses or line apparatus or for 

sectionalising buses or circuits. They provide a safe 

distance between I ine and earthed parts, in .icco.-dan~e ""Ith 

specified requirements. 

Isolators are normally not intended to break load current 

and should be operated when the voltage across the contacts 

is not significant. In the closed position, these must be 

capable of carrying normal current while being able to 

withstand the forces of short circuit. 

Mechanically, isolators should be robust and capable of 

functioning under exti-eme climatic conditions. 

V.lrious t:rpes of EHV isolators incorporating different 

design features have been developed over the years. Some of 

the mon~ popular· types are : 

o Vert.ical opf'ning horizontal hreak 

0 

CJ 

Rod-rotating ~entre br~~k 

Centre-rotating end break 

o Vert icct I rPiU'.h <lnd vert H~.ii I hrt?ak 

o Vertirdl br~.tk pantograph lyp~ 

o Vert ica 1 hn~.tk sPmi -pant.ogr.th type 

o florizont.a I break KP.mi-p ... ntorJr.lph t.ypP 

ThP pantogr.tph type i a a rt!cP.nt dei:1 ign and 1 H PffpPr.ia 11 y 

Ruit.ablP wh,.re JJf'dCf! iR a const.rciint. For th1• Rame n~aaon, 

tht~ vcrt ic:.t I 

('<>pul.tr 1n lt1t· llnit.t•d SL-tt.t•s .irui Canarta. TheRe 

t.o clt•Hi•Jr\ of suhst..tlion l.1youtH t.hr1t .-trf" ec'.onomu·al 1n 
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but somewhc1t greater i.n height then those us1n9 horizontal 

isolators. bec.luse of t-.hr vert ica I clearance required above 

the open blade. Three insul~tors per phase are required. Th~ 

~ontacts can be arranged to have excellent ice-breaking 

properties by giving the blade a rotary movement about its 

o~n axis at the end of th~ closing stroke. 

Among the other conventional type of isolators mentioned 

above, the centre rotating end-break type offers great 
advantages. 

The centre break type of isolator calls for special 

attention regarding the design of the insulators' bottom 

support bearings and insulator characteristics. This 1s 

because its insulators revolve during operation; hence they 

are unsuitable for supporting bus bars. Moreover, in the 

event of the isolator being situated adjacent to a gantry, 

its live end would come very close to the earthed gantry 

thus requiring further spacing out of the two structures. A 

schematic drawing of end-rotating cPntre-break type of 

isolator is presented in Exhibit-13. 

Isolator ~ontacts 

Then• h;ts hN·n ronsiderahl~ progress 1n the de-velopment of 

isol.itor 1·011t.act.ff. o'~s1gn f1•.-1t11r1~ff I ike high prP.sffure 

betwe1·n U11· <·on t.dr.t s imp rove n· l i ah i I it y. MorJ1:- rn df's i gns use 

silver-pJ.tt,.rl or s1 lv,~r inlaid cont.act. HUrf;u:f'.•H to n~dU<:P. 

r.ontitcl rf'sistan<·•· itni.l h1-at.ing due lo oxidation. Self 

clP.<rning mult 1-f1u91·r p.1t lf"rn fixP.d r-ontactH .jrP PmployP.d to 

t>X1·lw)1· rl1rt .-1ud ott.r·r- poll11t.1ntB from th~ HpiiCP. in hP.t.WP.Pn 

th1· r~CJnLu·t Hur·f.wt·H. Shr,,urll-4 .1rr· us,.d to minimiHP 

.iccumuldt.ir1r1 of ,,., •. Hui :-n1ow "" t lu• r·ont.u·t HurfaceH uruier 
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extreme weather conditions. A high pressure contact system 

incorporating a revolving blade is shown in Exhibit-14. 

Current Rating 

The current rating of an isolator is based upon a 

temperature rise of not more than 30°C above the ambient 

level of 40°c. It may be necessary to install an isolator of 

larger capacity than required, if it is likely to be 

subjected to very high short circuit currents. This is 

because the rms current of the maximum half cycle of short 

circuit should not exceed the momentary current rating of 

the isolator. 

The following paragraphs give the design and construction 

details of the two most popular types of isolators in the 

ERV range : 

o Centre-rotating end-break type 

o Pantograph type 

Centre-Rotating End-Break Type Isolator 

The centre-rotating end-break type of isolator consists of 

three insul~ting posts per phase. The centre post carries a 

moving switch blade which makes contact with two fixed 

contacts on the insulating po~ts on either side. 

The fixed conlilcts dre generally Hilver plated. These non

ferrous f ingPr r.ontacts are d~signPd for high pressure 

contact to withstand rated current ~ilhouc overheating. The 

high pressure conl~ct also enHures a wiping action which 

kt:-t•p:<i the switch h l .t<.l~ r: I e.tn. 
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Synchronous operdtion of all the three phases can be 

achieved by d pipe which couples the operating mechanism to 

all the three rotating blades. 

In the open position t_,f the i so l<'ltn r, the cables 

to the two end posts ~ould be left floating. This 

desirable. The c<'lhles are therefore earthPd by 

connected 

is not 

means of 

earth switches. An interlock is provided which prevents th~ 

isolator from closing when the earth switch is on. 

Similarly, th~ earth s~itch is prevented from closing when 

the isolator is closed. 

A schematic drawing of the centre-rotating end-break type 

isolator is shown in Exhibit-15. 

The operating mechani~m may be oormal or motor driven. The 

manual system normally h?s a fu~crum and lever mechanism for 

easy operation of the isolator. 

The motor. nperatecl mechanism may use either an a.c. or a 

d.c. motor arid provide~ rotary motion by a spur gear t.o the 

torsional shaft of the iRolat.or. 

Pantograph Type Isolator 

Pantograph iRol.it.ors h:-tve bPPn Vf:>:ry popular in the EHV 

range, partirularly fer systPm volt.ages of 400 KV and above. 

ThiR is mainly b.-cauHP. of their compact dP.Hign. J,ayout.s 

using pantograph iso);ttori:. havf' rPRulll~cl in an ovPrall 

saving of 20\ in lhf' c·r1st of land, <'ivi 1 struct.ureR and 

insulators. 

T1·,·hnically, t.hPy hJVf! t.h1· ~1dvi1nt.-19f! of a viHihlt! vertir.~1 

t.n·.tk, ~inglP. HUpport ir1!iul.tt.or·, Hm.d 1 Hupport. Ht rueturr• .tncl 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DEVELOPMENT 
CONSULTANTS 

better dielect.ric gap factor. 

Several typ<-s of pantograph isolators have beer. developed 

vary1n9 mainly in the lateral extension of the pantograph in 

the open position and the number of current transfer points. 

A cnm.·t""ntional full pantograph 1s shown in Exhibit-16. A 

panto9rdph is mounted at the top of an insulator column. In 

the closed position, it grasps a contact bar supported from 

the line conductor by a scissor-like action. In the open 

position, the pantograph collapses, as shown by dotted lines 

as shown in the exhibit. 

The number of current transfer points in a full pantograph 

is restricted and this gives it added reliability. Speed of 

contact separation for this type of isolator is quite fast. 

Other types of pantograph isolators are the semi-pantograph 

or jointed arm type, double pantograph and the full 

pantograph with the nut-cracker principle. 

The semi-pantograph has only one arm and requires 

elabor~te system of linkages for actuating the contact. 

speed of contact separation is also slow. 

an 
Its 

The double i>anto1raph occupies much Iese horizontal space 

than thf: f u 11 pantograph. However, du,.. to the increased 

number of ~urrent transfPr point!i it needs to be well 

maintainPd. 

Operating Mt!chanisma 

The m"t in housing i H supported on top of t,he !-mpport 

jnsulator <ind 1·cmH1HI Hof the ,wtu,11 iny l ink<t<Jt?, c·ont.act 

prr.>!Hlllrf' Stprin<JH .u11I I tw .1rm wt-•irJhl 1:ornpPnaat.ing Rpring. 
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The pantograph is operated through d rod insulator which may 

he a slender solid core of porcelain. Actuation takes place 

by subjecting the operating rod insulator to torsion, or 

tension and compre~sion, ~JternateJy. 
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.JOB NO. rn· 11.-1 o~ 

DEVELOPMENT 
CONSULTANTS 

1-:XllJBIT : 2 

UNITF.D NATIONS INDUSTRIAL DF.VEl.OPMF.NT ORGANI~ATION 
AND 

ARAB INDUSTRIAL DEVF.I.OrMENT AND MINING ORGANIZATION 

PROJF.CT PROFILE ON CIRCUIT RRF.AKF.RS AND ISOLATORS 

VOLTAGE REFORF., DURING AND AFTER SHORT-CIRCUIT 

BEFORE SHORT-CIRCUIT 
DURING SHORT-CIRCUIT AFTEr. SHORT-CIRCUIT 

PRE-ARCING ARC~-
te-----+----- --

CONTACTS 
S'l'ART OF Sl!ORT-CIRCUIT SEPARATE RESTHIKING •'INAL ARC f:XTINCTION 

VOLTAGE 

SYSTEM VOLTAGE 
ARC VOLTAGE 

VOLTf,GE 

RESTR I KING VOi. T/\G!;S 
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.JOB NO. ncn.-tos EXllIBTT 

UNITED NATIONS INDUSTRIAL DF.VEf.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DF.VEI.OPMENT AND MINING ORGANIZATION 

PROJECT PROFTI.F. ON CIRCUIT BRF.AKF.RS AND ISOJ,J\TORS 

PLAIN-BREAK OIL CIRCUIT BREAKER 

AIR CUSHION 

OlL Ll:.VEL 

F 

ARI; 

GAS nuseu: 

3 
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3 - .•. , 

.JOR NO. DCTI.-105 F.XHTRIT 

UNITED NATIONS INDUSTRIAi. DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAi. DEVEJ.OPMENT AND MINING ORGANTZATION 

PRO..TF.CT PROFIJ,F. ON CIRCUIT BRF.AKP.RS AND ISOI.ATORS 

SIDE BLAST ARC CONTROL DEVICE 

OIL 

4 

EXTEkNAI. GAS ~ilJBHLl:: 
TllRC'UGH VENTS 

VENTS 

MOVING CON'!'ACT 
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DEVELOPMENT 
CONSULTANTS 

F.XllIBTT : 5 

UNITED NATIONS TNOOSTRIAJ. JlF.VF.I.OPHENT ORGANIZATION 
ANO 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFH.R ON CIRCUIT RRF.AKf:RS AND ISOT...J\TORS 

AIR-BREAK CIRCUIT BREAKER 

SPLITTER PLATES 

ARC CHUTE 

ARCING 
CONTACTS 

t'LEX IBLE CONOUC1'0H ACROSS ti !NGE 
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.JOB NO. DCJl.-105 
EXHIBIT 

UNTTEO NATIONS INOUSTRIAL DEVF.J.OPHENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DF.VF.l.OPHENT AND MINING ORGANIZATION 

PRO.TF.CT PROFTJ_,E ON CIRCUIT RRF.AKERS AND ISOJ.ATORS 

AIR-BLAST CIRCUIT BREAKER 

ARC PROBE 

r;::=:::::~;z;;i:~:,=J TERM! NAL 

6 

EXHAUST ,._-=--++--ARC IN INITIAL ' FINAL Posr·rror: 

NOZZLE LOW PRESSURE 

HIGH PRESSURE 

AIR FLOW 

PISTON 

\ I 
L BLAS'!' TUB!; 
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EXllll\IT 7 

UNJTF.O NATIONS INDUSTRIAi. DF.VF.l.OPMF.NT ORGANIZATION 
ANO 

ARAR INOU~TRIAJ. DF.VF.T.OPMENT AND MINING ORGANI ZATTON 

PHO.JECT PHOl-'11.E ON CIRCUIT llREJ\KF.RS ANO ISOT.ATORS 

FIXED AND MOVING CONTACT AND ARC CONTROL CHAMBER 
IN AN SF6 CIRCUIT BREAKER 

LEGEND 

1 INSULATED MOVING CONTACT 

ACTUATOR 

2 STEEL CONNECTH;G PW GU!Dt;S 

3 GUIDES 

4 S fi.J COMP RESS ION P I STON TO 

ASSIST RAPID I.RC EXTINCTIOrJ 

5 !iF6 COMPRESSION CYLlNDEf< 
SUPPORTS 

HUV UlG CONTM:1' CUl<l<l:NT

COLL•:cTOI< ((ING 

6 GLAS~ FHHU; REirlf.'ORCECJ tP<JXY

IH-;~; rn hHCING CtlhHill:fl 

'J HOVIM; CONTACT A'l"rACllLlJ TO •1 

l 0 TIJNGSTW-T I l'Pt:Ci HOV I NG C()N 1'1'<:' 

11 Fl XEl1-C(.1N'l'/,(."1' M<C I tlG HI Ne; 

12 r I XEl1-Cutl1'AC1' 1101.l>EI· 
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.ion No. l>Cll.-105 
1-:x111 n1T 

UNITED NATIONS INDUSTRIAi. DEVEI.OPMF.NT ORGANl7.ATION 
ANO 

~RAB INDUSTRIAL DF.VF.LOPHF.NT AND MINING ORGANIZATION 

PROJECT PHOFH.F. ON CIRCUIT BRF.AKF.RS AND ISOT.ATORS 

CONSTRUCTION FEATURES OF AN 11-KV VACUUM INTERRUPTER 

Lt;GEND 

MfJV Ira; C<JNTACT STEM (, MOV I tHi CONTACT GIJ I flt: 

llU.l.OW~ 1 CHAD t NG Sii H;Lr> 

·i 1J t"l Xl-:ll CONT,~CI' 

! U !jl•UTTl·:U !jll 11:1.lJ MOIJWI' I t11; 

8 
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DEVELOPMENT ------------------ CONSULTANTS 

JOR NO. DCI 1.- J 05 
F.XHIBIT : 9 

UNTTF.O NATIONS INDUSTRIAL OF.Vl-:1.0PMF.NT ORGANIZATION 
AND 

ARAB INDUSTRIAi. DEVEl.OPMF.NT ANO MINING ORGANIZATION 

PROJF.CT PROFJLE ON CIRCUIT BREAKERS ANO ISOI.ATORS 

SECTIONAL VIEW OF A TYPICAL TWO-BREAK ASSEMBLY 
IN SF6 CIRCUIT BREAKER 

I. E G F. N D 

I • SF6 llICH PRESSURE INT~RMEOCATE R£CF.tVF.R 
2. RLAST VALVF. 

). r> l STR I BUTOR HF.AD 

4. INT~RRUPTER UNIT 

5. TRIPPING SPRING 
,, . I NSlll.ATl NG ROD 

7. r:RAl>W<; CAl'ACIT!JH 
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l - .'>' 

.Jon NO. : DC [1.- t O'l 
EXlllHIT 

UNITED ~ATIONS INDUSTRIAL DEVRl.OPMF.NT ORGJ\NJ7.ATION 
AND 

ARAB INDUSTRIAL DEVEI.OPMF.NT AND MINING ORGANl7.ATJON 

PRO.IF.CT PROFII.F. ON CIRCUIT RRF.AKERS ANn TSOJ,ATORS 

GAS FLOW IN INTERRUPTER UNITS OF AN SF6 CIRCUIT BREAKER 

-----

10 
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.rou No. : nc11.-1nc; 

DEVELOPMENT 
CONSULTANTS 

1-:XlllRIT : 11 

UNITED NATIONS INl>USTHIAJ. lll-:VE(.OPHF.NT OHGANI7.ATION 
,'\Nil 

ARAB INDUSTRIAi. llF.VF.l.OPMt:NT /\NO MINING ORGANl7.ATION 

PROJECT PROF!l.F. ON ~TRCUIT RREAKF.RS AND TSOL.l\TORS 

CLOSED GAS SYSTEM FOR SFs CIRCUIT BREAKERS 

L E G f. N D 

I. LOW PRESSIJI<£ TANK 

2. lNTl-:l<RUPTER llEAI> 

l. flLTr-:R 

'•. Cl.OSING VAl.Vr-; 

5. AUXll.lAkY SWIT<JI 

fi. COMPIU·:SSOR 

I. TJ<f P VAl.V~: 

H. fl rear l'IO·:SSUl<t·: TA~K 
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JOB NO. OCH.-\ 05 EXHIBIT 

UNITED NATIONS INDUSTRIAL D•:VELOPKEh"T ORGANI7.ATION 
AND 

ARAB INDUSTRIAL DEVEI.OPMENT ANO MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS ANO ISOLATORS 

COMPARISON OF THE BASIC FEATURES OP TBE INTERRUPTION 
TECHNOLOGJES USED IN 3-36 KV RANGE POWER SYSTEMS 

12 

------------------------------------------------------------
Sl. 
No. Basic Feature Oil 

Bredker -~ 
Air SF. Vacuum 

------------------------------------------------------------
1.0 Reliability 

2.0 Safety : 

- Toxic gas-free operation 

- Explosion resisldnce 

- Tolerance to special 
dtmosphere (tropical/ 
marine/desert/polluted 
induytridl dmbienl) 

- Cleanlineas 

- Freedom from fire ha~ard 

- Noise of inlerruplion 

3.0 Maintenance for 
lnlerrupler 

- Insulating Medium 

- Contact Wear 

4.0 Characteristics 

- Energy requ.irem~nl for 
Operdling Mechanism 

G 

F 

F 

F 

F 

F 

G 

* 

F 

F 

F 

G VG 

F VG 

G G 

F G 

G G 

G VG 

F VG 

@ • 
F G 

G F 

F G 

E 

E 

E 

E 

E 

F. 

E 

$ 

$ 

VG 

VG 
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JOB NO. OCII.-105 

SI. 
No. Basic Feature 

- Contact Lift !Switching 
Operations) : 

o Interrupting fault 
current 

o Rattd Current 

o Mechanical 

- Available upto 
Interrupting Capacity 
of (Max.) - ~Arms 

- HrP.aking time-cycles 

- Drain on Batt~ry 

-'Overall dimensions 

- Weight 

- Performance 

:i.O Comparative Co:Jt-

- Equipment Cost 

- lnstalldtion Cost 

- Op<?rat.ing CoRt 

- M~intP.nance CoHl 

Legend : 

Oil 

F 

G 

G 

40 

3-8 

G 

G 

G 

F 

VG 

F' 

F' 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT - 12 

Breaker Type 
Air SF 6 Vacuum 

G VG E 

G G VG 

G G VG 

40 63 100 

5 3(2) 3C2> 

VG F E 

F G VG 

F G VG 

G VG E 

VG F G 

F G VG 

G VG E 

F G VG 

F Fair/Exorbitant-; G - Good/Exp~nHiv~-; 

VG ~ Vf!ry Good/Moclf'r"ll c·.; F. J·:xc:el l<mtJrn,·xp(!OHive-
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JOB NO. DCIL-105 EXHIRIT - 12 

* 

@ 

t 

$ 

Oil has to be filtered and/or changed 

Arc chutes have to be replaced 

Consideration needs to be paid from the stand 
point of maintenance and inspection to dccomposP.d 
gases ~fter interruptions. 

Inspection of contact wear and degree of vacuum -
every 3 years/3000 operations. 
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,Jon NO. : DC I 1.-1 Ott 
EXllJBIT 

lJNITt-:D NATIONS INDUSTRIAi. ~F.VF.l.OPMENT OHGANT7.ATTON 
J\NO 

ARAB I NDUSTRIAJ, OF.VF.J.OPMF.NT AND MINING ORGANI7.ATTON 

PRO.IF.CT PROFIJ.P. ON CIRCUIT RRF.AKf:RS ANO JSOJ.ATORS 

END-ROTATING CENTRE-BREAK TY~E ISOLATOR 

. I 
I 

1] 



-------------------
JOB NO. 

. I 
I 

DCTL-105 

J 

UNJTF.n NATIONS TNOUSTRTAJ. DF.VF.J.OPMF.NT OHGANI7.J\TTON 
AND 

ARAB INDUSTRIAL DEVETDPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOJ,ATORS 

HIGH PRESSURE CONTACT SYSTEM OF AN ISOLATOR 

=-=.---------
~-----------

F.XHTOIT 

-! 
l 

1 4 

no om 
z~ 
(./) r-
c O 
r- "'tJ 

>~ zm 
--f z 
(./)-I 
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JOB NO. DCIL-105 

UNITED NATIONS lNDUS~RIAL DEVEfnPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MTNING ORGANTZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND JSOL~TORS 

CENTRE-ROTATING END-BREAK TYPE !SOI.ATOR 

., 
• .J..J 
l \ 
Lr:;r 

d;1.~ 

~ 
~ 
~ 

EXHJRIT 1 !j 

no om 
z~ 
(/)r-

c:O r--c 
>~ zm 
-tZ 
(/') -4 
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JOB NO. DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDU~TRIAL DEV~LOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

FULL PANTOGRAPH ISOLATOR 

PANTOGl<'APH 

.... 
/ 

/ ., 
; ',... 

/ 

OVER HEADLINE 

S~SPHJOEO CONTACT BAR 

.... , 
' . ' ...:..: \ 

\ 
\ 

I .... 
I ........ ~ ............ l 

\ 
I 

I .... - - - ~.• ' _.,. -- -,_..::: ___ --
LC't.'E~ L:NE TER~INAL/ ~ 

~ ~ SUPPO~T INSU~ATOR 

EXHl'H'r 

I f)/1 1 
PEDESTAL TO GROUND WITH 
OP £RATING MECHANISM 

- ±:J:"~ 

16 

no 
o~ 
Zrn 
(./') r-
c Q 
r- "'O 

>~ zm 
-1Z 
(./') -i 
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Circuit breakers dnd isolators dn~ imporlanl equipment used 

in power lransaission and diet;ibuLiun, including sub-

sldlions. Both these dre used tu protect electricctl 

cJ rcuils. While circuit b1·eaker11 ar.:::: ut1ed to either aake or 

break a 

equipment 

contact, isolators are used 

from lhe supply line. 

lo Jisconnecl other 

Any increase in 

lransmis11i on/distributio.1 network or sub-st.ation capacity 

will lead lo increaeing demand for circuit breakers and 

isolators. 

According to a Sectoral Study carried out by AIDHO, the 

average annual increase in power generating capacity (or the 

Arab region comprising 20 counlriee ranges from 7000 MW in 

the early 1990's to nearly 9900 MW by 2010 AD. The increase 

in lhe generating capacity in the designated region 

co~prising 13 countries ie likely to range from 6,700 MW in 

the early 1990s to near·Jy 9,390 MW by 2010 AD. Corre11ponding 

increase in the generation is estimated lo be about 23,500 

giga watl hour (GWH) per year during the period 1991-95 to 

about 28,5~0 GWH per }ear during 2006-2010. 

Transmission and distribution o! Lhis additional generation 

wil 1 require additional circuit breakers ctnd iaolalons in 

the lranHmieHion/diYtribution network, as well as at the 

generating Rtatione. Eetimaled dV~rage dnnual addilional 

requirement of circuit breakerH and iHolators for the period 

1991-2010 ore presented in F.xhihil.H 17 and lR r~Hpectively. 
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In Lhese Exhibi Lo, el.juipau~nl .in lhe vol Ldge rdngt:.> 60 KV to 

225 KV dre grouped under HT, while lhoae in lhe rdnge 5.5 KV 

lo 36 KV are grouped under HT. These r~quiremenLs are based 

on lhe folluwin9 norm~ : 

Circuil breaker (Nus1G~H> 

IsolaLor (Noe/GWH) 

HT______ MT 

0.082 

0.23 

0.37 

l.66 

The above norms relate only lo the requiremenl in lhe 

transmission and dislribution network. In order lo eelimale 

lhe requirement of theHe equipment at 9enerdtin9 stdlions, 

Lhe norms for HT and HT hcsve been revised upwards by 10\ and 

20\, respectively. 

Proj~cted requirement shown in lhe Exhibits are based on 

addiliorldl 9enerdtin9 Cd(Mcities outlined in the AIDMO 

report. However, whal was actually implemented duriny lhe 

pe!" iod 1986-90 by m;rny counlrieH was only dboul 50-80\ of 

lhe projections made by AIDHO. In view of Lhe foregoing, it. 

is <-t!isumed Lhdt, on d conservctlive bC:Jsis, only etboul 70\ of 

the <tdditional 9enerdtin9 capacily proposed in lhe AIDHO 

report mcty clcl.ual ly hP. impl•~mentP.d. Th~refort>., t.hP. dentdnd 

for Vdrious tdectrical ~quipn1enl u1 taken lo Le 70\ of th~ 

projecLionH m.uJP. hy AJOMO. 

ExhibitH 19 and 20 prewenl demand ~HtimaleH fur circuit 

brt-rtkP.rH ctfld iHolal ors n~spt!•:l.ivt•Jy. 

Bolt. Circuit. nr~~kt!rH ,lfld [Holiil.CJCH dTlf! high l.echuolo9y 

pn;.Juc:l.~. AL pres~nt, I ht•Hf' "rt.• r1ol. rtldflU r d<:l.ur~d I fl t.tw Ar db 

n·•Jl'>fl, bul -tr~ enlirely 1mporl.t•rl. MrHtUfitclure/aMH~mbJy of 
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these products requirps considerable skill and hence it ts 

reconmended that only about 10' of the total demand for 

isolator~ in the period 1991-95 and 5\ of the demand for 

<:.:ircu1t breakers during the same period be met through local 

production. Gradually, imports may be reduced on acqu1r1n9 

skill and experience in manuf.::lctur1ng. 

It is suggested that two pldnts of identical size be set up 

to rn~nufacture circuit breakers and isolators. Product mix 

for each of these plants is indicated in Exhibit-21. 
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I 
JOB NO. DCIL-105 EXHIBIT 18 

I 
UllJTED NATIONS llDUSTRIAL D!V!LOPMEllT ORGAllZATIOI 

I AID 
ARAB llDUSTllIAL DEV!LOftl!1'T AID MlllllG ORGMllZATION 

I PROJ!CT PROFILE OI CIRCUIT BRPAKDtS AID ISOLATORS 

I P.S'flHAT!D AliNUAL R!QUlllEM!1'T OF ISOLATORS 

I (Figures in nos.) 
---------- ------------------

Country 1991-95 1996-2000 2001-2005 2006-2010 

I 
HT HT HT HT 'HT HT HT HT 

---------------------- ---------------
A~geria 622 4892 633 4980 6')3 4980 633 4980 

I Bahrain 122 %0 196 1546 1% 1546 1% 1546 

I Egypt 1186 9338 1491 11753 1493 11753 1493 11753 

Iraq 1296 10199 1528 12031 1528 12031 1528 12031 

I Jordan 88 694 94 739 94 739 94 739 

Kuwait 334 2629 339 2669 339 2669 339 2669 

I t.i bya J04 2390 304 2190 304 2190 304 2390 

I 
Horoccr• 187 1474 259 2032 259 2032 259 2032 

S.Arabia 583 45% 710 55R7 %3 7579 560 '•410 

I Sudan 45 35'? 69 550 69 550 f,q 550 

Syria 750 ~ 909 1oqo RS81 10qo 85RI 1090 8581 

I Tunisja 11 ~ ')24 111 893 127 9% 127 q9(, 

I 
11.A.F.. }l) 2fl2R t,') 1 JRf.O 491 1860 t,'} 1 1Rl>O 

I 
Tula) S'lM '•fi",'}0 n1q 57fil I 75R6 5970fl 71R) 56537 

-------------------------------------------------------------------------·---

I 
I 
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JOB NO. DCIL-105 EXHIBIT 19 

I 
UNITED NATIONS IlfDUSTRIAL D!V!LOPM!NT ORGAlllZATIOlt 

I ARD 
ARAB lllDUSTRIAL D!VELOPM!NT ARD MillillG OBGARIZATION 

I PROJECT PROFILE 01 CIRCUIT 8R!d!RS AND ISOLATORS 

I ~THIA':'ED ANllUAL Di'JWID FOR CIRCUIT BIU!AURS 

I (FigurPs in nos.) 
------------------------------------- ---------
Country 1~9i-9j 19%-2000 2001-2005 2006-2010 

I HT MT HT HT HT HT HT HT 

---------------------------------- ----------------

I 
Algeria 155 764 158 777 158 777 158 717 

Bahrain 31 150 49 241 49 241 49 241 

I P.gypt 295 1457 372 1834 372 1834 372 1834 

lraq 323 1591 382 1877 382 1877 382 1877 

I Jordan 22 109 23 274 23 274 23 27'• 

Kuwail 83 410 85 417 85 417 85 417 

I Libya 76 373 76 373 76 373 76 373 

I Morocco 47 230 64 316 64 316 64 316 

S.Arabia l ltf> 717 177 872 21,0 1183 140 688 

I Sudan 12 56 18 85 18 85 18 85 

Syria 187 '121 272 I 33') 272 1.139 272 l 339 

I Tunisia 2') 1411 29 139 32 155 32 155 

I U.A.f.. 83 :.io 123 fl02 121 602 121 602 

-r--

I 
Total 1489 7))2 1R21i 9146 1894 947l 1794 8'H8 

----------------------------------------------------------------------------

I 
I 
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PRODUCT-MIX 

<Figures in nos.) 
------------------------------------------------------------

Oei:Jcrjplion HT MT 
------------------------------------------------------------
CIRCUIT BREAKERS 210 670 

400 KV SFe type 70 

220 KV SFe lype 70 

132 KV Minimum Oi 1 type 70 

33 KV Minimum Oil lype 70 

11 KV Minimum Oil Lype 300 

11 KV V<tc:uum lype 300 

ISOLATORS 200 1600 

400 KV Pantograph lype 100 

220 KV Centre rota ling end 50 
break Lype 

132 KV Cenlre rolitliny end 50 
bre.tk type 

3) KV Centre ru let l i n<J end 800 
lJJ"f!dk Ly pf~ 

11 KV Ctrnlre roli:tling ~nd 800 
h rf-!.i k I. y (JI~ 

------------------------------------------------------------



I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION - 5 
I PLANT LOCATION 

I 
I 
I 
I 
I 
I 
I 
I 

! I 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

DEVELOPMENT 
CONSULTANTS 

Pl.ANT l.OCATToN 

The lwo plants recommended for manufacturing Circuit 

Breakers and Tso l."ltors will cater to only a sma 11 parl of 

lhe demand for these products in lhe Arabian rP.91on. 

Production capacitieR of these plants have been kept 

ident.ical lo facilitate interchangeability of men, machines, 

materiale, products, elc. It will also he easier to 

implement t.he projects sjmultaneously as they are idPnlical 
in nature. 

The selection of location for establjshing the manufacturing 

plants was made, based on lhP. following considerations 

o Jocdl dVailability of raw materiale 

o proximity to sources of raw materials 

0 

0 

0 

avajlabiljty of road, rail or sea linkages 

avail~bility of essential jn[raKtructural 

such ae power, water, etc. 

relalionHhipH and a(filiationa <tm<>n~ 

nalions in the d~signated region 

faci 1 ilieJt 

di f (erenl 

Taking i.nto account. I ht! dbOvP. far~t.on:i, i.t. iH recommended 

lhat the plants bt:- lcw-'tted in Morocco and the U.A.F.. F.ach of 

t.hf!HP. plants wiJ I hdVf! ..t r:npacity to mi:lnuracture 200 HT ..tnd 

670 MT circu.it brP.akerH, drtd 200 HT <truJ 1600 MT i1wlat.orH. 

While Lhf! plant i.n Morocco wi 11 Ctitt!r t.o t.hf! req1Ji remenl. or 
Arab countrif"H in North J\fric:.-t, t.tu• mirJdlP. ~aHl clemand will 

bt~ m•:d. 1.hnmgh 1".h~ plttnl in lhf! llAF.. 

I 
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MANUFACTURING PROCESS 

DE\IELOPMENT 
CONSULTANTS 

CtRCUlT BREAKERS 

Circuit breakers of the types discussed in Section-3 are 

manufar.tun~d mostly from pre-engineered components. These 

components are to be procured from external sources either 

in completely finished form or in the semifinished form. 

The completely finished components are large in number. 

These r.an be divided into the following three main groups : 

o Non metallic components like insulators, bushings, 

0 

0 

operating rods; generally made from 

plastics, glass reinforced epoxy, etc. 

porcelain, 

Standard metallic components like ball and roller 

bP.arings, split bushes, compressor plants, valves 

for gases and hydraulic lines, springs and other 

hardware 

Electromagnetic components like relays, switches, 

transformerR, etc. 

SemifinishP.d components inr.ludr-- castingR, forgings and 

sintered items. Interrupter houHing, moving and stationary 

componentR, etc., are generally procured in the semifinished 

form. The shop-made itemR r.onsist of panels, 

housings and linkages. 

fabricated 

The production prcwf•ssPH whir:h rPquire t.o hP r:arriPd out. 1n 

t.hf~ pL·rnt an• 

o Metal forming .ind mt•l,tl j"1nin9 pro<:eHH 
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0 

0 

0 

Machining and ~mrface finishing process 

Application of protective coating 

Ass0mbly of the components and 

o T~sting of circuit breaker 

Metal l''orming and Joining 

Th~ :11etal forming processes generally consist 

s l ;oe, bending, pressing, and drawing to 

components thus formed are generally joined 

of cutting to 

shape. Th~ 

together b}· 

various arc welding processes. Sometimes brazing 1s also 

done. 

Machining 

The machining processes include turning, milling, shaping, 

baring, drill in~, screw cutting etc. The surface finishing 

procenses include grinding, lapping, honing etc. Most of the 

components procured in the semifiniHh~d form are requir~d to 

un:iergo necessary machining ope rat ions to i:apart them the 

dr~sj red surfac~ finiHh ~nd dim~nsional accuracy. Thfl: 

components for various operating linkages ar~ alHo machined 

to finished size and shape in the plant. 

Coat. ing 

MoHt of the 1'. i rcuj t brr"aker componP.ntH nP.ed surf acP coating, 

which 

dip 

in<·lud<' deposition of met.ab~ by 

gdlvanizing, mr~Lt l spr<ty 1 ng and 

electroplating, hot 

paintin9. BP.fore 

app.lying pn1t.f·ct ivf: corttingH, <'IP.it11l ineRs of the Hurfac:e to 

be coated lli <>f prime iropnrt.ancr~. RP.moval of organic 

immP.rHing the <'.omr><>n<·nl.H 1n tri<·hloro P.t.hylPnP or it Himilar 

df••j.f~<tsin9 n<J<•ril .• Th•· n·mov,;J of 1r1org;~~.ic m.ttl!rialH HtJCh aH 

i 
I _______________________ _J 
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sea le. corros 1 on prc•du .. ts and miner a J matter is done by shot 

blasting or by immersing them in a solution of hydr•>chlor1c 

acid or sulphuric acid, followed by rinsing and drying. It 

is important that the clean metal surfaces should he covered 

with the protective coating as soon as possible and not 

later thdn .t period of four hours, to prevent further 

cont~mination of the surface. 

Cadmium and zinc are commonly used for pl<•:ing iron and 

steel components. Tin is also used for the protection of 

steel components. Hot dip galvanizing is done for cubicles 

and heavy components. Tin, silver and chrome plating are 

used for current carrying parts. Silver coating has the 

advantage lhat si 1 ver ."lx ides form on exposed surfaces, and 

these act as good conductors. Also included among protective 

coatings are phosphatic treatment i.e. immersion in 

manganese - or zinc-phosphates. This form of treatment is 

normally applied on aluminium components. 

Assembly 

Some of the important factors which need to be considered 

during the assembly of a circuit breaker are stated helow : 

0 

0 

To ensure that there is a Amooth surfa~c hetween the 

moving contact. and the At<tt.ionary fingf•rs on 

engagemf~nt, it. should be ensu.-~d that th,. radiuR on 

the out~ i cJ,. I. i p of thP. mov i rig contact. i H Hmooth. 

A non-uniform c: I f•it ran,~P bf•twPJI the mov j ng cont,1ct 

and thf~ Hl.11 1on.iry f1rigf•rH ir11Jic·;itPH d rif•,.cJ fnr 

j OH~rt. I ny <t 

contact 
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fingers .ind o\·er the mov1ng cont.act., keeping the 

larger end of the gau~e in contact with the moving 

contact.. 

The clearance of the arcing horn to the moving 

contact should be checked fo.· proper alignment. 

The 'kick off' spring behind the blast piston 

assembly should operate only over a part of th~ 

stroke. Depending on the design, it should be free, 

with no init.ial compression in one position of the 

piston. 

A thin film of lubricant should be applied on the 

slots in the moving contact guide. Lubricants should 

also be applied on all hearings in the mechanisms, 

as well as on all joint.s in the linkages. 

To prevent corrosion, all machined surfaces on the 

flanges must be coated with gredse or anti-rust oil. 

It should be ensured that travel of contacts is 

proper. 

There should be no sudden increase in the effort 

requirP to close the intPrruptor slowly by hand. Jn 

case such an increase occurs, the closing operation 

should hP stopped and thP cause determined. All 

f ingcra should engage Lhe moving cont.act 

Himu I tanr!r>UH I y. 

The yrading c·iip-witorR iin<J closing n~sistorR should 

be f i ttPd or1 I y .t flt!r the int.P.rrupt.or h;afl heen 

.tHHPrnb 1 f.'fJ. 
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bP ensured that wires used in control 

not cause excessive drop in voltage as 

slow down the tripping time of the 

It should be ensured that all control 

connections are tight. 

wiring 

The air compressor may be started sometime before 

the complete breaker is assembled, to allow it to 

build up pressure to the desired value. It also 

provides an opportunity to rectify any defects in 

the compressed air system. 

Pressure switches should be adjusted to the desired 

operating pressure. 

The operation of auxiliary switches in both the open 

and closes position of the breaker should be checked 

to ensure that contacts have a positive 'make' and 

'break' in both these positions. 

The contacts of control relays should be inspected. 

The operation of relays should also be checked to 

make sure they are picked up positively. 

The pneumatic operating mechanism will require assembly of 

air compressors, air receivers and the necessary attachments 

and accessories for controlling the ~ir supply. A control 

pannel will be required to provide the necessary relay 

interlocks for remot~ el~ctrical control. 

Other accP.HHoriPH t.o bf• <iHRP.mblP.rl for the proper functioning 

of th" pnf!tJm,lt.ie HyHt.1~m includP. ;• trip mayn1~t asRembly, 

contrnl valve, <tuxiliary HWitchE:f!f, a latch cher.k Hwitch, 
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and fused knife sw>tches, for establishing protection of 

electrical circuits and terminal blocks. 

Precautions should be t~ken during storage of the circuit 

breaker parts to see that there is no condensation on them. 

These should be stored in a dry place and hr-aters should hP 

used, if needP.d. 

Testing 

The circuit breaker shall be tested in accordance with the 

International Electrotechnical Commission standards <IEC-

56). Both type tests and routine tests shall be carried out. 

Type Tests are those which are only carried out on one unit 

or a few units of the same type to verify the design 

character.istics. 

Routine Tests are those which are carried out on each unit 

to check certain essential requirements. 

Type Tests 

The IEC type tests are designed to prove the characteristics 

of circuit breakers, their operating devices and auxiliary 

equipment. These teRts specially assess the foJlowing -

0 Mechanical performance 

0 Mer.hanical operation 

0 T<~mper<:1t.ure rii-w of any part. within Mpecified I imit.~ 

0 Comp) ianr.P. of insulation wit.h sper.ified Rt.andarrJR 

0 Shor-t "i rr·111 t. m.1k 1 ncJ "'nd hn·.tk ing p<·rf nrmancP. 

0 Short t1rot• c·1arr,.nt. ('PrformitnCf" 
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0 Performance when breaking li~e charging currents 

0 Performance when breaking single capacitor bank 

currents 

o Performance when breaking sma!l ind~ctive currents 

Indiv1du.ll type tests should be made on the ciruit brerlker 

in a new and clean condition. 

Routine Tests 

Routine tests of the IEC are required to made for the 

purpose of detecting faults in material or construction. · 

These a1·e acceptance tests and should be carried out on a 

number of samples. 

Specifically these consist of : 

o Power frequency voltage 

circuit 

dry tests on tt-e 

0 Voltage tests on control and auxiliary circuits 

mai.n 

o Measurement of the resistances of the main circuit 

0 Mechanical operating tests 

The circuit hreaker should he examined after the tests to 

determine whether any part has sustained damage during the 

tests, and whet.her all parts are in satisfactory operating 

condition. 

Facilities may b~ provided at the plant for routine teetH 

only, ae the~·ff:! tf·Rl.R llf•P.d to bt:" c,1rriecl out on all circuit. 

hreakPrs produc:1·cl. 
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I SOI.I\ TORS 

The construction of an isolator is much simpler than that of 

a circuit breaker. It's components are easier to manufacture 

dnd do not require any nPw proce3s other than process 

involved 1n the manuf.:u:tur'"' of a circuit hreakP.r. However, 

thr1r testing norms are different from that of cirr.uit 

breakP.rs. 

Isolators must be subjected to Type Tests and Routine Tests 

in accordance with the relevant natio~al/international 

standards. 

Type Tests 

These comprise the following tests 

0 Impulse voltage dry tests 

0 Power-frequency voltage dry test on main circuit 

o Power-frequency volt.'lge wet tP.sts on main circuit 

0 Power-frequency voltage tests on auxiliary equipment 

0 Temperature risP t.P.HtH of the main circuit 

o Temperature risP. lf·sts of thP. auxi I iary equipment 

0 

0 

0 

0 

0 

MeaRun:mPnt. of t.h1· rf'Hist.anc:~ of the main r.ircuit.s 

TP.stH t.o prow~ l.t1f• 1·i1p.1h i Ji tr of carrying t.hP. rated 

peak Hhort c- i rc;.o 1 I ,.,irrPnt anci the ratP.d ~hort. t. imf' 

r.u r rP.nl. 

Mechanica 1 en1Jur.irwr. t.,.Hbi 
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Routine Tests 

These comprise the following tests : 

0 

0 

Power Frequency Voltage Dry Tests : Isolators and 

earthing switches shall be subjected to one minute 

power-frequency voltage dry tests, in accordance 

with the relevant national/international standards. 

If f lashover or puncture occurs, the isolator or 

earthing switch shall be considered to have failed 

the test. 

Power Frequency Voltage Tests on auxiliary circuits: 

Auxiliary equipment of isolators and earthing 

switches, including their operating devices, shall 

be subjf~cted to one - minute power frequency voltage 

tests as follows : 

between all Ii ve parts of the auxiliary 

equipment connected together and the frame; and 

i f pract_ icabl e, he tween each part of t_he 

auxiliary circuit, which ln normal use may be 
insulated from the other partR, and the other 

p~rt.H ronnected togP.th~r ~nd to the frame. 

For auxiliary circuits, thP. r.m.s. value of the teRt 

voltagt~ sh•tl I hi· equal to t.wir.e the higheHt rated 

auxiliary i;rnpply voltage plui:t 1000 V, with a minimum 

of 1 , r;oo v. 

If punr:lun· <.r- fL1!=!hnvic>r or.cure, the iaolator or 

Parthin<J Hwilr'.h Hh,tll lit· c·<>nKicfr~red to h<tVf' f.:tilPd 

thf! t.f.'!'il .• 
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Measurement of the resistance of the main circuit 

The resistance of ~ach main circuit of each isolator 

shall be measured under ccnditions similar to those 

under which the corresponding type test was made. 

o Tests to prove satisfactory operation : These tests 

are made to ensure that the isolators or earthing 

switches comply with the prescribed operating 

conditions within the specified voltage and supply 

pressure limits of their operating devices. 

The most commonly used isolators in high voltage and 

high voltage system are of the pantograph type and 

centre-rotating, end-break type. Contact assembly 

pantograph isolator and a centre-rotating, end-break 

isolator are shown in Exhibits 22 and 23 respectively. 

extra 

the 

of a 

type 

The 
actuating mechanism for a pantograph isolator is shown in 

Exhibit-24. Schematic eletrical layout of a typical short 

cirtuit testing station is presented in Exhibit-25. 
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L E G E N D 

1. SP.A.CER 

2. SPACER 

'3. DROPPER 

4. DROPPER 

s. FlXF.D CONTACT 

6. MOVING CO~TA.CT 
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no 
o~ 
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>~ zm 
~z 
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I. Sl'KING 

2. SPRING HOSS 

l. STOPPEi< PL An: 

'• . STIH'l'l::R HOSS 

'>. Tl·:RMI NA!. PAil 

'•· r;rJNTAC:T 

I. <:o"'TM:T CIJVU< 

II, t;rir;T,,_l:T i\S!>VMlll. '( I I! 11. f 11':1< 
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ACTUATING MECHANISM IN A PANTOGRAPH ISOLATOR 

WARM GEA!? ACTUATING MECHANISM 

RfJTARY ACTUATING MECH,,.VHSM 
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Pl.ANT AND EQUIPMENT 

The plant has been designed to manufacture both circuit 

breakers and isolators. Two identical plants having the same 

product-mix and capacity have been suggested. Therefore, the 

requirement of plant and equipment and other facilities will 

be identical in both the manufacturing plants. Major plant 

and machinery and other facilities in one manufacturing 

plant are outlined here. 

Both the plants are d~signed to oper&te i~ two shifts a day, 

each shift lasting for 8 hours. The plants will have a 

capacity to manufacture 880 circuit breakers and 1800 

isolators per year. 

Main Plant 

The major manufa~turing operations in the plant will inc:ude 

machining of barstock, forgj n~::1 and cast) ngs, and 

fab~ication· of items such as t.anks, l .inkage<J ~nd s•Jp?ort :i ng 

structure?. 'fhe mo.chine3 a re roloat ly of general purpose type, 

and hence can be used for different designs and ~izes of 

components as is required for the Rugge9te~ product-mix 

The calculat1ons, bas~d on which the requirP.m~nt of machines 

for circuit breaker a~d isol~tor manufacture were arrived 

at, are Ahown in Exhibits 2f, thr-oug}, ~~. 

The plant will have galv~nising faciliti~R for 

bmdll fabricat~d ccrupon~ots. It will alao 

pl.1t.ing facilitit~H for th~ pl1tin!J of con\.;;ct.R 

"urn-•nl <:<trrying coroponP.nt:a. 

g a 1 ·1 a n i Ii i n g 

have R1lvf':r 

<:nd other 

Tt.emH lik(~ mot.onJ cu1d t'IC.:tuatora, ;u1d elPr.lromer:hanicitl 

cnmponentH ) ike relaya, Holenoid valve~, ~t~ .• will be 

-·----------------··-----··---------------' 

I 
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1nanu f ac-tu red 

f.'lci) ities to 

the circuit 

The plant will also havp facilities to conduct routine t.est.s 

on c\.-:~u1t breakers/isolators. 

Tool Room and Maintenance 

The plant has been provided with equipment and facilities 

for maintenance and repair of plant and equipment. Major 

spares wili have to be procured from the original equipment 

suppl ~r: rs. 

Mater ia I Handling 

Material handling is an important function in the plant. Raw 

materials, semifinished r.omponents, sub-assemblies, bought

out components, and final ass~rnbly will have to be handled 

in the piant. Although thP. unit weight of ~any comp0nents or 

sub-assemblies may not be more than a few hundred kilogr~rns, 

the finally a~HPmbled products m<ty weigh upto 8-9 tonnes. 

Material handling f;wiJjt_iP.s r.oru;idered in the plant includP 

EOT cranf~s, fork] ift trur.kH, h<lnd p•1r-1h t.rul )(:ys ;rnd twn

wheel harrows. A mobile r.rane is a]Ho provided to handle any 

large pi~ce of item jn th~ ~tork yard, or for loading ~nd 

unloading. 

Hand too Ii; and Aux 1 1 i a ry F.qu i pmf~nt 

'J'h,.. pldnt w111 t t!1-1t i n<J ..u1d 

ffif.'il HU r Ing <1r1d .111:• 1I1;1ry 1•11u1prnt>nt., 1nc-l11r11ng 

lo1•k1•r};, w<11·k Ltblt~H, l.1ddPrH, '''·"· 



-------------------
JOB NO. DCIL-105 

UNITED Ni\TIONS INDUSTRIAL DP.VF.l.OPHP.NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

CALCULATIONS FOR MACHINES IN MACHINE SHOP : CIRCUIT BREAKERS 

Har.hined items per year 
Production Man-hours/tonne 
Total production man-hours 

501.75 tonnes 
700 
351225 

Ofatduution uf Production Man-hours 

Preparation. Turning & other Gear CutUng, Grindfog 
Cutting Lathe Work Hilli.ng,.Shaping, 

EXHIBIT : 26 

nrl 11 fox 

__ ( 10%) (30%) Slotting (30%)_ ___ (10%) (20%)_ __ _ 
Manual Machine Hanulll Machine Manual Machtne Manual M'lchine Manual Machi11P. 

50% 50% 15% 85% 15% 85% 15% 85% 15% 85% 

--------------------------------------------------------------------------------------------------------------
Production hours 17561 . 25 17561 • 25 15805 89562 15805 89562 5268 29854 10536 59708 

Number of shifts 2 2 2 2 2 2 2 2 2 2 

Available hoursi 4800 4800 4800 4800 4800 4800 4800 4800 4800 4800 
year no 
No. of machines - 4 - 18 - 18 - n - 12 0 ~ 
required Zm (../) r-

c Q 
----------------------------------------------7------------------------------------------------·---------------~-o 

>~ zm 
--1Z 
(../) -I 
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JOB NO. OCIL-105 

UNITED NATIONS INDUSTRIAJ, OEVELOPMENT ORGANJ?.ATION 
AND 

ARAB INOUSTRI AJ, DEVEI.OPMF.NT AND MINING ORGANI?.ATTON 

PROJECT PROFIT.F. ON CIRCUIT RRF.AKERS ANO T sot.ATORS 

CAI.CUJ,ATJONS FOR MACHINES IN FARl<ICATION SHOP : CIRCUIT AUEAKERS 

Fabricated it.ems 
Productjon man-houra/lonne 
Total production man-hours 

l.88.20 Lonnf!~ 
300 
56460 

Oistribulion o{ Produclion M~n-houre 

EXRlBlT 2 

--------------------------------------------------------------------------------------------
Prepn.ralion, 
Cut ling, 
Shearing 

l5\ 

Marking 
Lay-out 

5\ 

Forming 

tO\ 

Fabr i.ca t ion 
(Fil 1 i ng & 
nretnsing) 

30\ 

Welding 

35\ 

Drilling 

5\ 

--------------------------------------------------------------------------------------------
Men per m<tchine 

Production machin~ 
hours 

.:\.vdilable hourH/ 
yedr 

~o. of mdchtnes 
rPquired 

2 

4234.5 

4800 

1 

2 l 

2823 19761 2823 

4800 4800 4AOO 

1 4 

no om 
z~ 
<.n r-co 
r- '"tJ 

-------------------------------------------------------------------------------------------->~ zm 
~z 
<.n ~ 

•.J 

.::. 
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JOB NO. a DCJL-105 

UNITED NATIONS INDOSTRIAL DEVEl.OPMENT ORGANI7.ATION 
AND 

ARAB INDUSTRIAL DEVF.LOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCOIT BREAKERS AND ISOLATORS 

CALCULATIONS FOR MACHINES IN MACHINE SROP : ISOLATORS 

Machined itema per year 
Production Man-houra/Lonne 
Total production man-hours 

325.5 Lonne11 
700 
227850 

Distribution o( Production Man-hours 

EXHIBIT s 28 

---------------------------------------------------------------------------------------------Preparation, Turning & other Gear Cutting, Drilling 
Cut ling Lathe Work Mflling,Shaping, 

5\ 50\ Slolling 25\ 20\ -------- -------- -------- -------- -------- -------- -------- --------
Manual Machine Manual Machine Manual Machine Manual Machine 50\ 50\ 25\ 75\ 25\ 75\ 25\ 75\ 

----·-----------------------------------------------------------------------------------------
Production hours 5696 5696 28480 

Number of shifts 2 2 2 

Available houra/ 4800 4800 4800 
year 

85444 14241 42722 

2 2 2 

4800 4800 4800 

11393 

2 

4800 

34178 

2 ()O 

4800~~ 
(/)r-co No. o{ machines - 2 - 18 - 9 - 7 ~""t1 

required )>~ 

zm 
---------------------------------------··----------------------------------------------------~~ 

-..j 

VI 



.._ _________________ _ 
JOR NO. DCH,-105 

UNITED NATIONS INDUSTRIAL ORVRLOPMENT ORGANTiATTON 
AND 

ARAB INDUSTRIAL DF.VELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BRF.AKERS AND ISOLATORS 

F.XHT8IT 29 

CALCULATIONS FOR MACHINES IN FARRICATION SHOP : ISOJ,1\1'0RS 

Fabricated i teme 
Production man-hours/tonne 
Total production man-hours 

280 tnnn~e 
300 
84000 

Distribution of Produc.~lion Mdn-ho11rH 

----------------------------------------------------------------------~---------------------
Prepdration, 
Cul ting, 
Shearing 

15\ 

Mdrk.ing 
Lay-c.iul 

5\ 

F'ormluy 

10\ 

Fctbr i<.:d l i.on 
(Filling & 
Drettsiny) 

30\ 

Welding 

35\ 

r>rilling 

59;. --------------------------------------------------------------------------------------------
Men p~r ffidl.:hine 2 - 2 1 1 

Production rodchin~ 6300 - 4200 
hotlrs 29400 4200 

Avdilc:tblt- hour HI 4800 - 4800 year 

No. of mc.chines 2 - 1 required 

4800 4000 no 
o~ 
Zm 

6 1 uir-co 
r-..,, 

>~ --------------------------------------------------------------------------------------------zm 
...... z 
(1)-4 
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JOB NO. DCIL-105 

!)esc n pl ion 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DF.VELOPHENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

LIST OF PLANT AND EQUIPMENT 

EXHIBIT : 30 

Rrief Specification Nos Power Unit Price Total PrJ~P 
(KW) 1$) <$) 

~. KACHINE SHOP - CIRCUIT BREAKERS 

l. Pc.w<:"r Hacksaw Cap al~ it y: 300 mm 0 2 I, 5 2,200 4,400 

:! . Power· Hack~aw (:apac \ ty: 150 n1m 0 1. 5 I ,600 I I hOO 

3. Circular Coldsaw Capacity: 250 mm 0 10.s 413. f100 48, hOO 

... Ceutre Lathe Swing over bed: 300 mm q 72.0 11,000 2,97,000 
Centre Distance: 1000 mm 

5. Centre Lathe Swing over hed: 450 mm 3 27.0 45,000 I, 15, 000 
Centre Distance: 1500 mm 

t-. Centre Lathe Swing over lied: 500 mm 2/.,0 ii0,000 1,20,000 ') .. 
Centre Oistance: 1500 mm 

, . Automatic Turret Swing: 640 mm 2 20.0 70,000 ),40,000 
Lathe Dia of barstock: 65 mm 

8. ripe & Roll Thr·eaJi.ng Cavaci.ty: 3 mm thrn' 50 mm 2 l.O li,000 16,000 

-L- 'I. --

Hi~ 

Universal Milling, ~,'c T>il>le S1~e: 1070x230 rnm 5 11 • 0 I 9 ,Of10 9'>,000 

no om 
z~ 
(/) r-co 
r--o 
);!~ zm 
-tZ 
(/)-I 



- ------ - - - - - - - - - - - -

I 

JOB NO. OCIL-IOS 

Oe:scr JVl iun 

JO. Vertical Milling H/c 

11. Vertical Milling M!c 

• 1 
I - • 

13. 

I 1. 

1). 

UnJver~a: Hilling Hie 

Sb;;i.p111g M/c 

Slott1ng ~/c 

Hu1.i~u11tal Boring, 
H.tlling & Facing MJc 

lo. Gea;· PJl'ber 

17. Cylindncal Grinding 
M/c 

18. H~d1aulic Surface 
Grinding ~/c 

19. Double Pnded bench 
gr1nder 

20. Radial Drilling Mic 

., \ Col~~n Drilling M/c .... 

Prjef SpecJfjcalion 

Table Si1.e: 1070x230 mm 

Table Silt: 1350x310 mm 

Table Size: 1350x310 mm 

Max. S l Plke Leng th: 630 mm 
Table Cross Tr ave 1: 650 mm 

Length of Stroke: 300 mm 

Type: Table 
Spindle Si1.e: SO mm '3 

Hax. dia: 400 mm 
Max. module: 8 mm 

Height of Centre: 180 nun 
Max. grinding length: 1000 mm 

Type: Hori?.Ontal Spindle 
Tahle Size: l000x2SO mm 

No8 

2 

2 

5 

Whee 1 Size: 200x2Sx2'> mm 3 

Orilling Capacity in Steel: 50 mm 2 

nr i 11 ing Capacity in Steel: 45 mm 4 

Puwer 
(KW) 

4.4 

12 .o 

6.0 

3 • C) 

4,0 

6.0 

18.0 

11.0 

4.2 

3.0 

9.0 

16.0 

EXHIBIT 30 

U11il Pric.t> Tula! Pr1c•· 
($) d' 

12,000 24,000 

1~.000 2~.000 

22,000 22 ,000 

/1) ,000 4 j • 0(J0 

8,000 ~ '000 

6,000 h,000 

80,000 4,00,000 

1,80,000 1 ,S0,000 

35,000 35,000 

1,400 4,200 

20,000 ~o.ooo 

5,000 20,000 

L----------------

no 
om 
z~ 
(/lr-

co 
r- ""O 

>~ zm -.z 
Ul-i 
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JOB NO. : DCIL-105 

!>est·ripl iuu Brief Spevifi~ation 

:2. Pillar Orilling N/~ Dr-.illi.ng Capiicily in St.eel: 20 mm 

2J. Bench Daill)ng t-i/:...· n1·illi11g Capaci.t)• ill Steel: 15 mm 

TOTAL 

8. FABRICATION SHOP - CIRCllJT BRP.Al<.ERS 

24. Gui l loLine she:u 

2). Pipe Bending M/c 

26. Bending Roll 

27. U11.iven.rn! Edging, 
Bendi~. Folding H/c 

Ha~<. Plate Thickness: 6 "11'11 

Max. Plate Width: 2440 mm 

BP.riding Capacity; 1/2'' - 4" 

Plate Thickness: 6 llltfl 

Width of Plate: 1800 ~~ 

Capacity in MS: .l mm 
Max. Bending Width: 1800 mm 

2S. Transfunnei- ,\n- Max. Current: 300 amps 
Weldii1g Set 

29. Re<.'\.l(.it!r DC Wdding Current Ran~e: 40-200 amps 
Set 

30. Spot wdding H/c 

11. Oxy-act>tylent> Gas 
Weld:\n' Set 

32. Oxy-acetyle~e Gas 
Cult .ittg Set 

M~x. Thickness in HS: 4 mm 

\/elding Thickness: 0-30 mm 

Cutt illK Thicknl:'ss: 0-30 nun 

NO'.,; 

4 

2 

) 

2 

2 

2 

Power 
(KW) 

10.0 

1.0 

16.0 

l.0 

3.5 

10.0 

50.0 

20.0 

Unit Pr ieP. 
($) 

1,400 

1. 600 

S0,000 

S,000 

5,000 

4,000 

AOO 

2,000 

2,500 

2,000 

1,000 

EXHIBIT : 30 

Total Price 
( s) 

5,600 

1,200 

16,76,600 

S0,000 

S,000 

5,000 

4,000 

2,400 

4,000 

2,SOO 

4,000 

2,000 

no om 
z~ 
(./) r-co 
r- -0 

>~ zm 
-iZ 
\.;')-t 
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JOB NO. DCIL-105 EXHIBIT : 30 

------------------··-------------------------------------------------------------------------------------
DescrjpLiun Brief Spec1fjcallun Nos Power· Unll Pri<'"' T11liil Pri<·t> 

(KW) ($J 1$) 

--------------------------------------------------------------------------------------------------------
3. Cent re Lathe Swiug over bed: 300 mm 

Cent re Distance: 1000 mm 

~. ~enlre Lathe Swing over bed: 500 mm 
Centre Distance: 1500 mm 

S. Autumat1c Turret Swing: 640 mm 
Lit h.- Dia of ba1·stock: 65 mm 

f .. Pipe & Bolt Thread)ng Capadty: 3 mm Lhru SO mm 
M/c 

1 

'. Radial Drilling H/c 

8. Column Urilling M/c 

9. Pillar Drilling M/c 

10. Beuch Drillrng H/c 

11 • Ram t yµe Uni versa 1 
Mill rng Hie 

Drilling Capacity: SO mm G 
Drilling Radius: 1500 mm 

Drilling Capacity: 45 mm 

D1ill1ng Capacity: 20 mm 

Drilling Capacity: 15 mm 

Tahle Surface: 1040x230 mm 

12. Universal Milling H/c Table Size: l070x230 mm 

}). Gt';u HoLber 

14. Shaping M/c 

Max. Dia or Gear: 625 mm 
Max. Module: 9 mm 

Max Stroke Length: 630 mm 

9 

2 

2 

2 

2 

2 

2 

2 

2 

2 

72.0 33,000 2,97,000 

24.0 60,000 1,20,000 

10 .o 55,000 1 • l'J. 000 

).0 8,000 16,000 

4.5 20,000 20,000 

8,0 5,000 10,000 

5.0 I ,400 2,800 

1.0 1. 600 1,200 

'l ,O 23,000 46,000 

2.S 22,000 22,000 

f,. 0 AS ,000 1 • 70. 000 

6,0 43,000 86,000 

no om 
z~ 
(/')r-co 
r--o 

>~ zm 
---j z 
(/') ---j 
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JOB NO. : DCIL-105 

Desr ript ion Brie[ Specification 

JS. bench Grinder Wheel Size: 200x2Sx25 mm 

TOTAL 

E. FABRICATION SHOP - ISOLATORS 

i~. ~etal Cutting Band 
Saw 

li. t;uiversal Edging, 
Be11ding, Folding M/c 

lo. Arc ~elding Set 

}q, Arc ~P\ding Set 

20. Fo1ging Hammer 

21. Forging Hearth 

22. Pipe Bending H/c 

Size of Tilting Table: 450x4SO mm 
Dia uf Wheels: 450 mm 

Capacity in MS : J mm 
Hax. Rending Width: 1800 mm 

Max. Current Capacity: 300 A 

Max. Current Capacity: 200 A 

Pressure: 360 Kg 

Type: Blower Type 
Size: 800xl200 mm 

Bending ".'apacity: 10 mm - 100 mm 

23. Pedestal Grinding H/c Type: Double Wheel 
Wheel Siu: 400x50x40 mm 

TOTAL 

f. ASSF.KBLY SHOP - ISOLATORS 

L :~· 
,.). 

Hy:iraulic Press 

Arbour Press 

Capacity: 10 tons 

Pressure: 4 tons 

Nus 

2 

J 

) 

2 

Power· 
( l<W) 

2.0 

1. 5 

36.0 

21 •• o 

5 .o 

1.0 

1 .O 

5.0 

1. 5 

1.0 

llnil Price 
( s) 

1. 400 

),000 

4,000 

650 

600 

10,000 

5,000 

5,000 

1 ,300 

5,000 

'},000 

EXHIBIT : 30 

Total Pr1c:P 
( s j 

2,ROO 

9,13,400 

1,000 

4,000 

1, 9SO 

1 ,800 

10,000 

S,000 

5,000 

2,fiOO 

33. 350 

5,000 

2,000 

no om 
z~ 
(./') r--co 
r-- -0 

>~ zm 
--tZ 
(./') -I 



I_ 

- ------- ------- - - - -
r JOB NO. ' DCIL-105 EXHIBIT : 30 

I 
I 

--------------------------------------------------------------------------------------------------------
Description Brief Specification Nos Power 

(KW) 
Unit Price 

( $) 
Tota 1 Pr ic•? 

( $) 

----------------------------------------------------------------------------·----------------------------
26. Oil Heating Tank 

TOTAL 

Chamber Size: 600x640x480 mm 
~ax. Temp.: 300°c 

"· GALVANISING & fil.ECTROPl..ATING 

27. Galvanising Plant 

25. Silve1· Plating Unit 

29. Ele~tric Polisher 

TOTAL 

H. TESTING EQUIPMENT 

l. Single phase testing 
trausfonner 

2. Single phase 
t ransfonner 

3. Test Battery 

4. Oth~r testing eqpt 

Polishing Pad: 200 n~ 0 

230 V/800 KV with controllable 
output, 1 miliammeter, l ammeter, 
l calibrated voltmeter, and other 
accessuries 

230 V/3 KV with controlling device, 
1 miliarmneter, 1 ammeter, I cali
brated voltmeter 

Battery with cu1·rent oulpul of 100 
Amps ur mure shm1l rt>aclur, motors, 
balancers, etc. 

Equii>ment anrl accessur.ies such as 
benches, fixtures, meggar, etc, 

1 

2 

2 

20.0 

8.0 

1.0 

10,000 

12,000 

7,000 

soo 

10,000 

17,000 

12,000 

14,000 

1 ,000 

27,000 

5,000 

2,500 

soo 

I ,000 

no om 
z~ 
(./) r--
c O 
.-~ 

>~ zm 
....;Z 
(/)....; 
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JOB NO. : tx:IL-105 EXHIBIT : 30 

--------------------------------------------------------------------------------------------------------
Dt'Sl' I iptiuu Brief Specification Nos Puwer 

(KW) 
llnit Price 

( $) 
Tola I Pr i c ·~ 

( $) 

--------------------------------------------------------------------------------------------------------
I. TOOi. ROOH 

1. Centre Lathe Centre Height: 170 mm l 7.5 17,900 17,<300 
Centre Distance: 1000 mm 

2. Uuive1 sal Hill in& H/c Table Sh:e: 1350x310 mm 1 5.S 21 ,000 21,000 

l. Boring Machine Type: Precisiu11, Vertical 1 11.0 q,ooo 9,000 
Table Size: 400x300 mm 

' .... Column Drilliug H/c Capacily: 45 mm 1 4,0 5,000 S,000 

5. Uuiversal Tuol & Max. Swing Dia: 280 mm 1 1.0 2,000 2,000 
Culler Grimier Centre Length: 760 mm 

6. Carbide Tipped Tool Wheel Size: 175x20x35 mm 1 0,5 1,800 1,800 
Grinding & Lappi11g H/c 

7. Bench Grinder Wheel Size: 250x25x25 mm 2 2.0 l, 400 2,800 

s. 01i\l Point GrinJer Siie of Drill: 6-50 mm 1 2.0 1. 100 l. 100 

·;. Heal Treatment Furnace Typt>: Electrically Heated batch 1 7.0 48,000 48,000 
with Quenching Tauk type, bogie hearth 

ChambP.r Sjze: 300x300x150 mm 
Tenipe.-alurt> Ra11g1~: 700-1250nc: 

10. A1hou1 Ptt'SS Prt>ssun•: 20 t nns 1 - 10,000 10,000 

TOTAL l, 18' 600 

I 

no om 
z~ 
(./) r-co 
r-.,, 

>~ zm 
-tZ 
(./) -f 

-.:... 
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JOB NO. : DCIL-105 

~scr·ipliun 

J. MATERIAL HANDLING 

1. E.J.T. Crane 

2. E.O.T. Crane 

), Forklift Truck with 
C1a11t' lifting 
... t t <t.chluenl 

~. Forklift Truck wilh 
Craue liftiug 
attachment 

5. Hand Push Trolleys 

Brief Specification 

Duty : C 1 ass II I 
SWJ.: 10 T 
Span: 12 H 

Duty: Class III 
SWL: 5 T 
Span: 12 H 

Type: Counter balanced, baltery -
op~rated, Rubber tyred, 4-wheelP.d 
Capac.ity: 2 ton 
Lifting Height: 3 M 

Type: Counter balanced, baltery -
operated, Rubber ty1·ed, 4-.heeled 
Capacity: 1 ton 
Liftiug Height: 3 H 

Nos 

3 

Capacity: 1000 kgs 6 
Cct.pac it y: 500 kgs 6 

6. Twu-wheel Barrow Capacity: 250 kgs 6 

7. Gas serviciug trailer· 
cons1sting of motor 
driven gas comp1essor 
and motor driveu vacuum 
pump with space for 
carrying gas cylinder 

1 SP.t 

f'OWt' r 
(KW) 

30.0 

45.0 

Uriil Price 
($) 

56,680 

37 ,800 

25,000 

22,000 

100 
75 

100 

EXHIBIT : 30 

Total PriCt! 
( $) 

56,6~0 

1 • 13. 400 

2S,OOO 

22,000 

600 
450 

600 

500 (iO om 
z~ 
;./') r-·-o "-r--c 

>~ zm 
-iZ 
<.n-i 
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JOB NO. : DCIL-lOS EXHIBIT : 30 

-----------------------------------------------------------------------~--------------------------------
Ocst~dpl ion Brief Sp~cificalion Nos Power Uuit. Prke Tnt:-tl Pnc•· 

(KW) ( $) ( $) 

--------------------------------------------------------------------------------------------------------
o. Hob1l~ Cran~ Capacity: S tons 

TOTAL 

K. KANDTOOLS AND H!ASUl\IMG INSTRUMENTS 

L. AUXILIARY P.QUIPMENT Equ.ipm~nl such as work lablP.s, 
storage rack, workers cabinets, 
lockers, ladd~r. ~le, 

50,000 S0,000 

2,69,230 

10,000 

10,000 

--------------------------------------------------------------------------------------------------------

no om 
z~ c.nr-
c Q 
r--o 
>~ zm 
-1Z 
c.n -l 
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SECTION - 8 
RAW MATERIALS AND OTHER INPUTS 
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RAW MJ\TF.R T AJ.S AND OTHF.R INPUTS 

Cireuit Breakers 

DEVELOPMENT 
CONSULTANTS 

The comptJnt~nts of circuit breakers roin be broadly classified 

JS m..tchined parts, fabricated parts, and bnmJhf-out l lt"'nS 

lik .. insulators, motors, etc. Major sub-assemblies of a Sf 6 

or minimum oi 1 r.i rr.ui t breakPr are 

0 

0 

0 

0 

0 

The interrupting unit ~hich is filled with either SF 6 

gas or oil, depending on the type of circuit breaker 

Valve housing and associated mechanism 

Supporting insulator with switching rod 

Operating mechanism with auxiliary switch 

Control cabinet 

Apart from the above, SF 6 circuit breakers will also have 

compressed rllr supply. The main c~mponents of an Sf6 

circuit breaker are lisb~d in F.xhibit-31. 

The Px.ir.t. spr.c if ical ion of materials and <·ompon1•nts used, 

may vary "'"it.h the manuf..tclun·r. F.Htimat.f"!O weight. of 

difff'n!nt. ty('f"li of mat...-ri;lls for e.i<'h kinrJ of circuit 

breakt-•r ii-; pn•sf•nt·ycJ in F.xhibit-12. ThP annual rPquirPment 

of m;wh1nr•d ;rn1J f.:thricatf·d p.trtH an! givf·n in F.xhibit-3J. 

This is b;1s,..cJ (1n t.t:.·· rstim.1tf~c1 wt.•i9ht. of thP8r milterials P'·r 

unit., m.1•·hinin~J allowo1nc1·H and w;tHL19P. 

11 KV 1·1n·11il b,-,•.1k1·rH t-trt• norm.dly Hold rilony with nthf'.'r 

Hwit.c·h'J''"'. l-1111·h .1H 1·;1rn·ril I r·.111Hfo1·111r•r, potr·nl 1;11 

t rc1nHfor1111·1·, hu!i-li.11·, ,.,, .• .tH .i 1-c1mpl1·t1• 11J11t. Th,_.,..,. 

HW i tr·hgf'o11·~ :d1.s I I 111· f'l'l H'U n·d .tH lin111.1ht -out 1 I 1•mH. 
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DEVELOPMENT 
CONSULT ANTS 

Cert.din critic.ii materials ln the manufacture of SF6 

circuit breakers that need special attention are the SF6 

gas, operating rods, the nozzles, porcelain, absorbants, 

lubricants, the gas density detector and gas leak detector 

for SF6 gas, and the hygrometer. In principle, SF 6 gas is 

quite simple to manufactt1re hut diffirulties arise in its 

purific:-ation. 

The operating rods of the circuit breaker must be capable of 

transmitting mechanical power from the driving mechanism to 

operate the valve without failing. One of the materials used 

for the operating rod is epoxy glass made by the pult:rusion 

process which gives it a tensile strength more than that of 

mild steel. 

The nozzle in the interrupting chamber must have high 

resistance to heat and arc, high mechanical and dielectric 

strength, low moisture absorption and resistance to 

decomposed products of SF6 gas. Teflon has all these 

qualities. 

The porcelain used in the manufacture of the cover for the 

interrupter unit should be resista~t to the decomposed 

products of SF 6 gas and must alRo be able to withRtand the 

internal gas pressure. Equally important, the gasket surface 

of the porcPlain should have a perfPr.t finish so ae to 

prevent leakag,.. of gas. A synthet.ir: 7.f~ol ite whir.h is a 

crystalline allumine silirate of alkali metalR or alkali 

earth metals has ht·t~n d..-v1~ loped ax .tn ahHorhitn~. for SF
6 

circuit hP-'.:1k,.rH. rt is quit ... r.onsistant. unr:IPr varying 

condit.i<HlH .inrl dn,.H not r1•,i1•I rh1·mi1·.il ly wil.h SF' 6 y;1H. 

Est imrlh•d coi-tt i-,f r.iw m.il1·rio1IK .-rnd olht·r inputR for r~ach 

typt· nf 1:in:uit bn .. 1k1•r IK 'JIV1·11 in Fxhibit-14. 

L-.------------------· --------···------
._ ____________________ .._ ______________________ --------------------~~~~~~~~~~~~~-~--~~ 
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Isolators 

DEVELOPMENT 
CONSULTANTS 

Isolators essentially consist of three major sub-assemblies: 

isolating unit and operating ~echanism 

insulators, and 

t.he supporting structure 

The r.1a1n components of a pantograph isolator and centre 

ratating end break isolator are listed in Exhibits 35 and 36 

respectively. 

Depending on the design, 

the specification will 

the material of construction 

vary from manufacturer 

and 

to 

manufacturer. In general, the current carrying components of 

the isolator are made of copper and then silver plated to 

prevent the formation of copper oxide. The plating also 

ecsures better conductivity at the joints and co~tacts. 

Insualtion from ground is provided by porcelain isolators. 

Supporting !ilructures nre fabricated from mild steel · and 

then galvunised to prevent these parts 

Alternatively, the st.ructureR could be 
from rusting. 

painted but 

galvanising is consirlerPd a better and more lasting solution 

tot.his pn1h)F~m. 

The actuating mechanism and molor operating mechanism mainly 

consiHt of gf·.irs of F:N-IJ steel. Ot.her parts like worm whePI 

are of brass, couplings and brakP drum of cast iron, buehPs 

of bronze and spr1nys of phospher bronze. 

ThP motor· 

insulatorH 

procur.::~d 

nf thP np~r~ting me~hanism and thP porc~lain 

itn• U11· rn.iin bought-out it.f!mH. All ':aHti.ngH rir'· 

as bou,Jht-nut. it,.rnH ..-tnrl machinP.d at the plant. tn 

Hf"'" if I cat i f>rlH. 

..__ ____ _ 
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DEVELOPMENT 
CONSULTANTS 

Exhibit-37 presents an estimate of annual requirement of 

m~chined and f~bricdted parts for isolators. 

Estimated cost of raw materials and other inputs for each 

type/size of isolator is 9iven in Exhibit-18. 
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DEVELOPMENT 
CONSULTANTS 

.JOB NO. : OCTT,-105 F.XHTBTT 

UMTTF.O NATIONS TNODSTRIAJ, DF.VF.lllPMF.m ORC.ANT7.ATION 
AND 

ARAB TNOOSTRIAf, ORVF.T.OPMP.NT AND MINING ORC.ANl7.ATlON 

PR~TF.CT PROFJJ,F. ON CIRCUIT BREAKF.RS AND JSOT.ATORS 

HATN COMPONF.NTS OF AN SF8 CIRCUIT RRF.AKF.R 

Interruplor UniL 

l. Fixed Conldct 

2. Hoving Contact. 

3. Arcing horn 

4. Blasl piston 

5. Porcelain caRing 

6. MoisturP Absorber 

7. Grading capacitor 

8. CloHjng resistor 

9. SFe gas 

10. SFa pressure monitor 

11. Closing resistor 

Valve Rouse & Aaeocialed MechaniRm 

l. HouRing 

2. VaJve 

3. Vr.1lve Hedi. 

4. EXhdUHt. porle 

~- Friction Fe Impact Ht.>r.t}H 

6. SpringH 

7. F.laHtomer rings 

lnHulalor for I naulat.ion to F.arth 

1. Hollow pnn·1~lr.1in inHulr.1lorB 

2. F'larig~e 

l. R~aling rin~H/y~HkPLH 

4. Switchjng rodH 

31 
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.JOB NO. DCIL-105 

I.ower Part. of Breaker 

I. Breaker base 

~ Connprtion housing 

3. Solenoid valvP 

4. Control blork 

5. Auxiliary s~itches 

Compressor Station 

1. Air compressor 

2. Air receiver 

DEVELOPMENT 
CONSULT ANTS 

EXHIRIT - 31 

3. Accessories for controlling air supply 

4. Filter, sieve, humidity separator 

Miscellaneous 

1. Lubricants 

2. Hygrometer 

3. Gas leak detector 

4. Gaskets, adhesives, 
operating coils 

cables, fittings, 



-------------------
JOR NO. ncn.-1 os EXHTRTT J 

UNITED NATIONS INDUSTRTAJ, OF.VF.J.OPMF.NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVRJ.OPHENT AND MINING ORGANIZATION 

PROJECT PROFlJ,F. ON CIRCUIT RRF.AKF.RS ANO T.SOLA'rORS 

CIRCUIT BRF.AKER : F.STJMATED WF.IGRT OF OIFFERENT TYPES OF MATERIALS 

(Fjyuree .in f\y1-d 

--------------------------------------------------------------------------------------------
Voltage 
Class 

Machjnt!d Fdbricat.ion JneulalorH Control Compressor Oil Misc Tol.<t I 
Parls i.Lems MP.chd1d1:1m Station 

----------------------------------------·----------------------------------------------------
400 KV SFa 3000 1000 3500 300 500 - 400 8700 

220 KV SF. 1600 900 2000 300 300 - 100 5200 

13:? KV MO 800 300 1100 320 - 270 50 2840 

33 KV MO 375 60 250 260 - l.80 20 1145 

l l KV MO 150 so 100 200* - 70 10 580 

11 l<V Vac. 1.75 50 150 200·· - - 10 585 

--------------------------------------------------------------------------------------------
• Thia includeH bus-barH, currenL and 

in~trumenL pannel, etc. 

l.egend MO Minimum oil circuit breaker 

potential 

Vac. 

tranHf()rm~r.,., op~rettiny inechaniHn1,()0 

o~ 
Zm 

Vacuum c.i rcuit breakP.r ~Q 
,..... -0 

>~ zm ..... z 
V'> -i 
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.JOB NO. DCIL-105 F.XHJBIT :n 

UNITED NATIONS TNDUSTRJAL DF.VELOPMENT ORGANTZATTON 
ANO 

ARAB INOOSTRIAT, OEVEI.OPMENT AND MINING ORGANIZATION 

PRO,JECT PROPILF. ON CIRCUIT BREAKERS AND ISOLATORS 

ANNUAL REQUIREMENT OF MACHINED ANO FARRICATRO ITF.MS ~·oR CIRCUIT RR!AKF.:RS 

--------------------------------------------------------------------------------------------
Voltage 
CldHR 

(KV> 
Type 

No. of Machined parls 
units ~er Unit (kg) 

Tula] Weight FabricaLed 
of machin~d parLs per 
parlH (kg) uniL (kg) 

Tol,:tl Weight 
of fabril~alf~d 
parts lkgl 

--------------------------------------------------------------------------------------~-----

400 SF 6 70 3000 210000 1000 70000 

220 SF 6 70 1600 112000 900 63000 

132 MO 70 80 () 56000 300 21000 

33 MO 70 375 26250 60 4~00 

11 MO 300 150 45000 50 15000 

11 Vac. 300 175 52500 50 15000 
------ ------

Total 501750 188200 () 0 
0'" < ---------------------------------------------------------------------------------------·---.Z:ni c.n r-· 

Legend : MO - Minimum Oil Circull Breaker Va~. - Vdcuum Circuit Br~ak~r ~~ 
>~ zni 
-fZ 
(/) -f 
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JOB NO. : DCIL-105 EXHIBIT 1 34 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

CIRCUIT BREAKER : ESTIMATED COST OF RAW MATERIALS AND OTHER INPUTS 

( F i&u res i n '000 u~; S) 
--------·----------------------·--------------------------------------------------------------------------

400 KV 220 KV 13~ KV 
Material SF6 SF6 MO 

33 KV 
MO 

lJ KV 
MO 

11 KV 
Vac, TOTA(. 

-------------------------------------------------------------------------------------------------------Steel, Copper~~minium Alloy 
~tenal and ~nents 

Fa!:>riL'<:llion 

Jnsuldtors 

Catt->ressor and Afl~iaLed Accesaoriee 

SF6 gdS 

Oil 

Closing Resistcf"8 

Grading CapaC'ilors 

M.lece l ldneous < instrunents, 
constmab l P-S, etc. ) 

Bought. out SWilchgear 

TarAL 

1800.54 1092.00 354.90 169.00 324.00 726.00 4465.44 

28.70 

7lt .20 

813.40 

25.90 

406.00 

609.00 

508.20 244.30 

81.3.40 

305.20 

8.75 

476.00 

23.80 

101.50 

2.80 

203.00 

16.45 

9.00 

435.00 

30.00 

9.00 

435.00 

84.15 

2666.20 

1422.40 

752.50 

70.25 
813.40 

406.70 

406.70 ~o3.oo 203.00 169.40 s02.oo 639.oo 2203,50 

2034.00 2034.00 4068.00 

5387.34 2580.20 1167.95 559.65 3414.00 3843.00 16952.14 
-------------------------------------------------------------------------------------------------------
Note : All cost.H are for 3-phase unit.a fwD - Minjl1'1.11' oil CB VC:tc - Vetc...i.rum CB 

no om 
z~ 
(/)r-co 
r--o 

~~ zm 
--t z 
(/) --t 
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DEVELOPMENT 
CONSULTANTS 

.JOB NO. DCII,-1 OS F.XRlBIT 

UNITED NATIONS INDCSTRIAL DEVELOPMENT ORC..AHIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMRNT AND MINING ORGANIZATION 

PRO.JP.CT PROFJl,E ON CIRCUIT 8RF..AKF.RS AND ISOT..ATORS 

MAIN COMPONENTS OF PANTOGRAPH ISOLATORS 

0 Fixed contact 

0 Moving conlact 

0 Scissors 

0 Spacers, dropper 

0 Earth blade 

0 Supporting structure 

() Motor operdling mechanism 

0 Acluating mechanism 

o TnsulatorH 

0 

0 

Interlock mechaniHm 

Misc~llaneous : Switches, Holenoid 
valves, lermjnal hoard, etc. 

35 
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DEVELOPMENT 
CONSULTANTS 

~TOR NO. DCIT.-105 F.XHIBIT 

UNITF.D NATIONS TNDUSTRIAL DEVF.l.OPMF.NT ORGANIZATION 
ANO 

ARAB INDUSTRIAL DEVEinPMBNT AND MINING ORGANIZATION 

PRO.IF.CT PROFTl,F. ON CIRCUIT BREAKERS AND TSOl.ATORS 

0 

MAIN COMPONF.NTS OF A CF.NTRR-ROTATJNG 
END-BREAK TYPF. ISOJ.ATOR 

Fixed finger contacts and termination block 

o Moving blade 

0 lnsulalors 

0 Down operaling rod 

0 Phase coupling rod 

0 Jr1ter lock mechanism 

0 Square Lubular base 

0 Molor opere1Li.n9 mechanism 

o Alualor assembly 

0 

0 

RP.acing assembly 

Miscellan~ouK : Switches, solenoid 
valveM, terminal board, elc. 

36 

--------------------__ c __ 
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JOB NO. DCIJ,-105 

UNITED NATIONS TNDUSTRJAJ, DP.VP.T.OPMRNT ORGANI~ATJON 
AND 

ARAB INDUSTRIAL DBVF.LOPMENT AND MTNTNG ORGANIZATTON 

PRO,JF.CT PROFILE ON CIRCUIT RRF.AKF.RS AND ISOJ.1ATORS 

ANNUAL RKQUJRF.MRNT OF MACH!NF.D ANO FARRJCATED ITF.MS FOR JSOJ,ATORS 

RXHIBIT - 37 

--------------------------------------------------------------------------------------------
Voltage 
Cldss 

lKV> 
Ty I:'~ 

No. o! 
unitM 

Me:tchined parts 
per Unit (kg) 

ToLal Weight Fabricetled 
of m~chined petrLA per 
parts (kg) unil <kg> 

Tola) Wei.ghl 
uf f.turit:dLt!d 
pe:trts (kg> 

--------------------------------------------------------------------------------------------
400 

220 

132 

33 

11 

Pantograph 

CREB 

CREB 

CRF.B 

CREB 

100 840 

50 390 

50 360 

800 150 

800 105 

ToLetl 

84000 400 40000 

19500 425 21250 

18000 375 18750 

120000 150 J.20000 

84000 100 80000 

------ ------
325500 280000 

no 
-------------------------------------------------------------------------------------------€)~ 

Zm 
Le~end : CREB - Centre Rolating End Break Lyp~ ~() 

~~ 

>~ zm 
~z 
~~ 
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JOB NO. OCIT.-105 

UNITED NATIONS INOUSTRIAI. DEVF.f.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DF.VEl.OPMENT ANO MTNTNG ORGANI?.ATION 

PROJECT PROFU.E ON ClRCOIT BRF.Al<F.RS ANO ISOLATORS 

ISOLATORS : ESTIMATEO COST OF RAW MATF.RJALS AND OTHF.R TNPOTS 

EXHIBIT 38 

<Fi~ur~H in '000 us S> 

Material 

o Slt:!el, Copper, Aluminium and 
other F~rrous/nun-Ff:!rrous materials 

o Porc~lain InYulators 

o MotorH dnd d&socidteu Accessories 

o Control Mechdniam: Terminal board, 
Hulenuid valves, auxiliary and limit 
Ywitches, indicators and other 
d~sociatf:!d accessories 

u M1acelldn~oua itema dnd consumables 

Total 

CREB - C~ntr~-rotating end-bredk Lype 

400 KV 
Pantograph 

467.40 

828.?0 

\16.00 

215.45 

49.70 

1677.25 

220 KV 
CRF.B 

270.40 

916.90 

33.35 

66.68 

33.34 

132 l<V 
CRF.B 

250.35 

800.05 

33.33 

66.67 

25.00 

33 KV 
CRF.B 

61. 55 

77.07 

21.20 

40.18 

10.00 

11 KV 
CRF.B Tot. cJ I 

11.42 1061.12 

38.34 2661.06 

25.30 229.lA 

35.12 424.10 

10.00 128.04 

1320.67 117~.40 210.00 120.lA 450~.50 
no 
o~ 
Zm 
cnr-cO 
r- -0 

>~ zm 
-tZ 
tn-f 
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UTILITIES 

DEVELOPMENT 
CONSULTANTS 

Mdjor ulil ities req•!: re·l i.n Lhe pl.ml include power and 

waler. The manu(aclur HHJ proceHH doe~ nol genera le dny loxic 

or non-toxic effluent. Therefore, e(fluenl lredlmenl 

(acililies are n<.Jt required lo be provided. 

Power 

Power is required Lo operate a 11 the equipment in the 

factory, Lhe' ctirconch Lioning syslern HI Lhe office, for 

lighting and air-circulation. As all the equipment. will not 

be operctled simulldneously, different lodd factors have betn 

assumed to estimate Lhe power requirement as shown in the 

Exhibit-39. It mdy be observed from this exhibit lhdl lhe 

average demand works out to 770 KVA. Considering future 

expansion needs, the connect.ed load for Lhe plant iM 

estimated to be about 1000 KVA. lt lH assumed here that 

power will be made available from an ll KV overhead 

transmission line. Two 500 KVA trana(ormerB have been 

provided for Hteppin9 down this voltage to 440/220 volts. 

Water 

There is no requirement of prncese water in the pJant. 

However, water w.i 11 b~ n~quired for washing, gardening, air 

conditioning and for humdn needH. Waler {or human need» is 

estimated at 100 lilres per person per day. ExhibiL-40 gives 

the eetimatf!d wttler requirem~nt. 
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Compressed Air 

DEVELOPMENT 
CONSULTANTS 

None of the major equipment in the plant will require 

compresged ~ir for operation. However, some hand tools may 

require CQmpressed air. Fo~ this purpose, two mobile 

compressors, each of 0.15 Cu M capacity, and onP stationary 

compressor of 1.0 CuM capacity have been provided. 

Exhibit-41 gives a list of equipment required for utilities. 

Other miscellaneous equipment required in the plant are 

listed in Exhibit-42. 
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DEVELOPMENT 
CONSULTANTS 

J08 NO. DCIL-10~ 

UNIT!D llATIOllS lllDUSTRIAL D!VllOPMENT ORGANIZATION 
ARD 

ARA8 llDUSTIUAL DEV!LOPH!IT AllD HINillG ORGANIZATION 

PROJECT PROFILE 011 CIRCUIT BRJW(!RS ARD ISOLATORS 

SlllWlY OF POV!R REQUIRPJCENT 

EXHIBIT : 39 

P.quip11ent/Depart.enl Hax. Power Load Factor Power Reqd. 
(~) (~) 

-----------------·-·----~--------

Machinery Shop - Circuit Br~akers 

Fabrication shop - Circuit Breakers 

Assembly Shop - Circuit Breakers 

Machine Shop - Isolators 

Fabrication Shop - Isolators 

Assembly Shop - Isolator~ 

Galvanising & Electroplating 

Inspect.ion and TP.sling 

Tool Room 

Material Handl.ing 

Sub-total 

Water Pu111p, Compressor, Ptc. 

Airconditioning & Offl.ce Lighting 

Shup Lighting & Air Circulation 

l.ighting in other an~a8 

Sub-total 

AVPragl' rlP.mand, based on 
a pow~r factor of O.R 

280 

127 

156 

74 

23 

9 

15 

41 

75 

809 

40 

120 

60 

20 

1049 

0.6 168 

0.6 76 

o.s s 

0.6 94 

0.6 44 

0.5 12 

0.6 s 

0.4 6 

o.s 21 

0.6 45 

476 

o.s 20 

0.6 72 

0.6 36 

o.s 10 

614 

770 KVA 

---------------------------------------------------------------------------- I 
I 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. ocn.-1os F.XRIBIT 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANJ7.ATION 
AND 

ARAB INDUSTRIAL DEVELOPMF.NT AND MINING ORGANIZATION 

PROJF.CT PROFJJ,F. ON CTRCUTT BREAKERS ANO ISOI..ATORS 

ESTIMATED REQUIREMENT OF WATER 

40 

(Figures in llre/day) 

Description 

Human needs 

Cooling water for airconditioning 

Washing, gardening and other 
miscellaneous requirements 

Total 

II I I 
- - - -

Requirement 

71,000 

8,000 

21_, 000 

100,000 
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.JOB NO. DCil.-105 

DEVELOPMENT 
CONSULTANTS 

EXHTRTT : 4\ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANJ7.ATTON 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MJNING ORGANIZATION 

PROJF.CT PROFIT.F. ON CIRCUIT ORF.AKERS ANO lSOlJ\TORS 

REQOJRF.MENT OF EQOIPMP.NT FOR UTILJTIF.S 

SJ. 
No. Description 

1. Oil cooled transformer 
11 KV/440-220 volls, 
3 Ph, 50 H:t. 
Capacity: 500 KVA 

2. Switch9ears, MCC, distribution 
boards and cables 

3. Centralised airconditioning 
system with 2 air-handling 
units and cooling water 
Capacity: 70 TR 

4. Lights with fittings, air 
cooiers and rans 

5. Stationery, air-cooled compreeaor 
of 1.0 CuM capacity (OPlivery 
pressure 7 kg/sq.cm), p1p1n9 
and valves 

6. Mobile aircompreHBOrB o! 
0.15 CuM CdpaciLy 

7. J nos. l>orewe J J 1-1umpH o! 200 I pn1 
capdcity, Vdlveas, pipes dnd 
IillinqH, 3 noH. 4'" dia t:ubP. 
wells, ov~rhedd RCC w~LPr tank 
of 60 CuM C:dpctc:ity 

Numbers 
Required 

2 

1 

1 

2 

Total Cost 
($) 

26,000 

4,600 

79,100 

5,000 

1,700 

1,200 

3,600 
2,900 

1,24,100 

------------------------------------------------------------
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JOR NO. OCH.-105 

DEVELOPMENT 
CONSULTANTS 

F.XHIBIT 42 

UNITED NATIONS JNDUSTRIAT, OP.VF.J.<>PMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON CIRCUIT BRF.AKERS AND ISOLATORS 

REQUIREMENT OF MISCF.J,J.ANF.OUS F.QUIPMF.NT 

Sl. 
No. Description 

1. Fire fighting system with hydrant, piping, 
etc. 

2. 

3. 

4. 

Telecommunication systems 
facilities, telephone 
cabJing, elc. 

Office equipment and furniture 

Weighbridge (Lever type, Road 
25 tonnes) - l no. 

5. Goods tram1porl Lruck - 1 no. 

with EPABX 
instruments, 

transport, 

6. PaHeenger transvort Vf~hicle - 1 no. 

7. Ambulance - l no. 

TOTJ\J, 

Tola} 
Cost ( S) 

6,000 

11, 000 

3,000 

3,700 

27,000 

25,800 

19,300 

19,000 

1,14,800 
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SPACE AND LAYOUT 

DEVELOPMENT 
CONSULTANTS 

The manufacturing plant will have areas separately 

demarcated for the manufacture/assembly of circuit breakers 

and isolators. Floor space for the machines has been ~orked 

out, taking into account the following requirements : 

o area occupied by equipment 

o working area 

o space for movement of men and materials 

o space for temporary storage of materials 

The workshop will also inc~ude separate stores for raw 

materials, steel items, bought-out items and finished goods. 

Other buildings in the plant include : 

o ~dministrative Off ice building 

o Canteen 

· o Gar·age 

o Security & Time Office 

0 

0 

Transformer Room 

Compr~ssor Room 

o Pump House 

Summ•iry of spiiCf• n:quirPmf'>nt ifi given in F.xhibit-43. 

Workshop Building 

The workshnp building haR bP.en dP.signed so aR to enRur~ 

smooth movement. of nlf'n, illrit.ei-ials <tnd har1dl ing 1•quipmP.nt. 

Both rnw m<itt•ricda ;u1d faniHiwd go<.11i8 Ht.orr•R an• ~wrviced by 

overhead cr.1n1·s. 1'ht· ~:t1•1·l Ht.on· iH Joc·oitP.cJ an a m<-tnn1>r t:tH 

to facilit.ih• rir-<'PHH l.11 1t by the crit:1,..H in th,.. (:ircuit 
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breaker and isolator fab1ication 

building also houses the shop offices. 

Layout of the workshop hui lding is 

enclosed in a pouch at the end of the 

shops. The 

shown In 

Report. 

DEVELOPMENT 
CONSULTANTS 

workshop 

Exhihit-44, 

The workshop building will be made of reinforced roncret.e 

construction. The columns, roof, floor, etc., shall also be 

of RCC structure. The building will be designed in a manner 

as to ensure adequate natu1al lighting and ventilation. 

Office Building 

This will be a two-storeyed RCC brick building with central 

airconditioning. 

Other Building 

All the other buildings wi 11 be of masonry brick 

construction. 

Exhibit-45, enclosed in a pouch at the end of this Report 

presents the block layout of the plant, showing the relative 

locations of different buildings. 

Estimated costs of civil work including land dev~lopment, 

fencing, drainnge, roads and building r:onstruction are shown 

in F.xhibit-46. 

________ _J 
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.me NO. OCJJ,-105 

DEVELOPMENT 
CONSULTANTS 

F.XHlBIT : 43 

UNITED NATIONS INDUSTRIAL DEVF.l.OPMENT ORC'JUIJZATION 
AND 

ARAR INDDSTRJAJ, DF.VF.J..OPMENT AND MINING ORGANT7.J\TTON 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOJ.ATORS 

SUHMJ\RY OF SPACE REQUIREMENT 

Description 

A. WORKSHOP BUILDING 

R/M & consumables stor~ 

Machine shops 

Fabrication area 

Galvanising & Electroplating 

1\ssc>mh)y 

Bought-out items store 

Testing 

Finished goods store 

Despatch area 

Too) room 

MC~ 

Shop officeH 

Workc·n·;' lockc•rs 

Toilr•ts 

Suh-total 

Aislrs rlnd gang ways 
(40~ of suL-toL1l of A) 

Sub-total 

B. OPPJCE BIJJf,OfNG (2-stor~yr•d, )(, x 12rn x 2) 

Off 11·(• 

Lr•et 11 rt· 1·r11 •Ill 

ArPa (Sq .M) 

152 

1350 

642 

67 

380 

95 

114 

285 

76 

209 

64 

136 

86 

232 

3888 

1540 

5428 

592 

1 e; 

~~-' --~------
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JOB NO. DCIL-105 

Description 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT - 43 

Area <Sq.H) 

Air conditioning & plant elec. distribution 16 

Sub-total 760 

Add 30\ for staircase & aisles 228 

Sub-total 988 

Plinth area <2-storeyed> 512 

C. OTHER BUILDINGS 

Canteen 

Garage 

Time office & security 

First aid room 

Transf ormcr room 

Pump house 

Compressor room 

Sub-total 

D. Open storage yard 

E. Area for future expansion 
<50\ of workshop built-up arPa 'A'> 

F. Arca for roads 

Total l\r~a 

Total land area <250 x 135 M) 

1100 

150 

80 

25 

75 

50 

25 

1505 

750 

2714 

3000 

i3qo9 

33750 

-------------------------------------------------------------
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JOB NO. ocn.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 46 

UNITED NATIONS INDUSTRIAL DP.VF.J.<>PMP.NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON CIRCOTT BREAKERS AND ISOLATORS 

ESTIMATED COST OF CJVIJ, WORK 

------------------------------------------------------------SL 
No. Description 

Area 
(Sq.M> 

Cost 
_($ Million) 
Morocco UAE ------------------------------------------------------------

1. Land dnd land developmenL 
including fencing, drainage 
dnd road construction 

2. Workshop building having a 
height of 9 metres from floor 
lo lop of crane rdil 

3. Administrative building 
(double storied> 

4. Auxiliary buildings comprising 
canteen, garage, lime off ice 
& security, first aid room, 
transformer room, pump house 
and compressor room 

5. Open Slorage Yard 

TOTAi, 

33750 

5428 

512x2 

1505 

750 

2.29 

4.52 

0.51 

1.51 

0.62 

9.45 

2.49 

4.86 

0.54 

1.59 

0.67 

10.15 

-------------------------·-----------------------------------
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SECTION - 11 
MANPOWER AND ORGANIZATION 
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MANPOWER AND ORGANISATION 

DEVELOPMENT 
CONSULTANTS 

The plant will manufacture fairly high technology products, 

essentially with overseas tech&1ical collaboration. The 

technical collaborator will give all designs, manufacturing 

drawings, material specification and also specify the 

manufacturing methods/processes. The operations in the plant 

will include machining. fabrication, electroplating, 

assembly and testing. The entire plant will operate in two 

shifts except for the tool room, which will be working in 

the general shift. 

Estimates of manpower requirement have been developed, based 

on the following considerations 

0 

0 

0 

0 

plant capacity 

nature and scope of activities involved 

process and material handling requirement 

plant layout and proximity to areas of sup~rvision· 

The plant will operate for 300 days in a year, on an 

average. 

In or~er to plan, organise, coordinate, execute and control, 

all the necessary activities are grouped under different 

function~. The major functional areas in the plant under 

which manpower is catP.gorised include : 

0 Production 

0 Marketing 

0 Materials 

0 Finance & Accounts 

0 Pereonnel fw A<lmi n i Ht r;1t 1 on 
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DEVELOPMENT 
CONSULTANTS 

The plant will be under thP. overall supervision and control 

of the General Manager, while manufacturing operations 

be looked after by a Works Manager. who shall report to 

General Manager. Each department shalll be headed by 

wi 11 

tht? 

the 

manager, who will, depending on the nature of activity, 

report to either the Works Manager or to the General 

Manager. 

Production 

All production-related functions shall be looked after by 

the Production Manager. He will be assisted by four Shift

incharges two for circuit breakers and two for isolators, 

one for each shift. Maintenance will also be under the 

control of the Production Manager and this function will be 

handled by a Maintenance Engineer. 

Exhibit-47 presents the total requirement of workmen in the 

plant, categorised by equipment/facility and the level of 

skill involved. 

Technical 

All design drawings and manufacturing drawings for the 

productR will be obtained from the technical collaborator. 

However, th~ drawinys will be reviewed by ~he technical 

department, headed by the Technical ManagP.r. This 

department, bP.siJea handling design changes, will also 

handle production/pro~ess planning and coordinate with 

marketing and production departmentR in ensuring timely 

del iverieR. 
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DEVELOPMENT 
CONSULTANTS 

Quality Control & Testing 

Quality Control department shall be headed by the Quality 

Control Manager. It will ensure that the raw materials and 

finished products conform to the specifications laid down by 

the technical collaborator. This dP.partment will also b~ 

responsible for final testing and preparing necessary test 

reports and documentation. 

Marketing 

Products manufactured in the pl_ant are meant for both 

domestic and export markets. Marketing of the products will 

be handled by a team of sales engineers and assistants, 

under the overall supervision of a Marketing Manager. 

Materials 

Materials is an important function in the plant. Apart from 

raw materials, several bought-out components and sub

assemblies like insulators, switchgears, etc., will have to 

he procured from local and foreign sources. This function 

will be headed by the Materials Manager. He will be assisted 

by purchase engineers and purchase assistants. The stores in 

the plant, operating in two shifts, will also be controlled 

by the matPrials department. Despatch of finis~ed goods wiJl 

bP s1Jpervised by Oespat.ch SupP.rvisor. 

Finance & Accounts 

The Ac:count.s department. will b~ headed by a Chief 

J\ccountant-cum-Cr,mpany Se<'.rt>t.il ry, who Hha 11 he ass i Rted by 

Account~nt.J.i .rnci AccountH AHHi Rt .• 1nt.H. 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 : - 4 

DEVELOPMENT 
CONSULTANTS 

Personnel & Administration 

This Department will rleploy staff to handle personnel, 

labour and welfare, security and other administrative 

functions. The department will be headed by the Personnel 

Manager. 

Exhibit-48 gives a comprehensive list of managerial, 

supervisory and other staff required for the plant. 

Summary of manpower 

salaries and wages 

respectively. 

requirement and the statement 

are presented in Exhibits 49 and 

of 

50 

Organisational Structure of the entire plant is given in 

Exhibit-51. 
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JOB NO. : OCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 47 

UNITED NATIONS INDUSTRIAL DEVEJ.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVF.l.OPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOI.ATORS 

RF.QOIRF.MENT OF WORKMRN IN TRF. PLANT 

Equipment/Section No. of 
Mcichines 

Skilled Unskilled 

Machine Shop - Circuit Breakers 

Cul ting 

I.a the 

Threading 

Hi 11 ing 

Shaping, Slotting 

Bor-ing, Hobbing 

Grinding 

Ori lling 

Fabricaling Shop - Circuit Breakers 

Culling 

Bending & Folding 

Welding & Gas Culling 

Drilling 

Assembly Shop - Circuil Breakers 

Machine Shop - I110Jatoi-a 

Cut ling 

J.athe 

Three.ding 

Drilling 

Milling, Hobbing 

Shapin'.) 

4 

16 

2 

10 

2 

3 

2 

12 

1 

3 

10 

1 

3 

12 

2 

7 

4 

2 

8 

32 

4 

20 

4 

6 

4 

24 
100 

2 

4 

12 

2 

20 

20 

6 

24 
4 

12 
8 

4 

58 

4 

4 

2 

2 

4 

20 
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JOB NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT - 47 

------------------------------------------------------------Equipment/Section No. of Skilled Unskilled 
Machines ------------------------------------------------------------

Fabrication Shop - Isolators 

Cutting. Bending 

\i,-.. }ding 

Forging 

Assembly Shop - Isolators 

Galvanising & Electroplating 

Tool Room & Maintenance 

Lathe 

Mil 1 ing. Boring 

Drilling 

Grinding 

Heat Trc-atment 

Electrician 

Transformer House 

Pump House 

Plumbing 

Mechanical Maintenance 
and Lubrication 

Building Maintenance 

PI ant upke<:p 

Material Handling 

EOT CrJnc• 

f'nrk I i ft 'i'nwk 

T ro I J ,. yr. 

<:.1s I r.i 1l1•r 

Moh i I,. <' 1· .t r1t· 

3 

6 

1 

1 

2 

1 

3 

1 

4 

2 

IA 

1 

1 

6 

8 

2 

16 

40 

2 

1 

2 

1 

2 

1 

4 

2 

2 

2 

8 

2 

27 

8 

4 

') . 

1 'i 

2 

4 

6 

40 

4 

1 

4 

2 

" 
2 

12 

29 

8 

4 

:14 

2 

2 --
40 
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I 
DEVELOPMENT 
CONSULTANTS 

I 

l 

JOB NO. : DCIL-10~ EXHIBIT - 47 

------------------------------------------------------------Equipment/Section No. of Skilled Unskilled 
Machines ---------·---------------------------------------------------

Testing Equipment 

Sub-total 

Add 10% for absenteeism 

Total 

6 

302 

30 

J34 

12 

159 

16 

175 

----------------------------------------·--------------------

_______ J 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT : 48 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL D~VELOPHENT AND MINING ORGANIZATION 

PRO..TECT PROPlI.E ON CIRCUIT BREAKERS AND ISOLATORS 

REQOIKF..MENT OF MANAGERIAL. SUPP.RVISORY AND OTHER S1'AFF 

Descript.ion 

A. PRODUCTION 

1. Production Manager 

2. Shift lnchar9e (CB) 

3. Shift lncharge (Isolator) 

4. Maintenance Engineer 

~. Supervisor - H/c shop (CB) 

6. Supervisor - Fabrication (CB) 

7. Supervisor - Assembly (CB) 

6. Supe~visor - Mic ehop \Isolator) 

9. Supervisor - Fabrication (Iaolator) 

10. Supervisor - Assembly (Isolator) 

11. Supervisor - Tool Room 

12. Supervisor - Maintenance 

13. Supervisor - Material Handling 

B. TECRNICAJ., 

1. Technical Manager 

2. Design Engineer 

3. Planning Engineer 

4. Tech. Assistant (Planning) 

5. Dra!tame:tn 

6. Steno-typiHL 

7. Reproduction Opere:ttor 

C. QUALJTY CONTROL AND TESTING 

1. Quality Control Man~9Pr 

2. Que:tlity Control ~ngine~r 

Salary 
Level 

3 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

4 

4 

5 

5 

6 

6 

3 

4 

Nos. 

1 

2 

2 

1 

4 

2 

4 

4 

2 

4 

1 

2 

2 

31 

J 

2 

2 

4 

4 

2 

1 

16 

1 

3 
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JOB NO. : DCIL-105 

Description 

3. Quality Control Inspector 

4. Steno-typist 

5. Inspection Helper 

o. MARKETING 

1. Marketing Manager 

2. Sales Engineer 

3. Sales Assistant 

4. Steno-typist 

E. MATERIALS 

1. Materials Manager 

2. Purchase Officer 

3. Stores Officer 

4. Store Keeper 

5. Despatch Supervisor 

6. Stores Assistant 

7. Purchase Assistants 

8. Steno typist 

9. Stores Helper 

F. FINANCE & ACCOUNTS 

1. Chief Accountant-cum-Company Sccr~tary 

2. Ac~ountanl (Costing & Budget) 

3. ~ccountant <Taxes, Insurance & Imports) 

4. Accountant (Wa~~ & Salary Administration) 

5. Accountant C Hf'c1~ i pt.s & PaymcntH) 

6. Ac<~ounts J\ssist.ant 

7. CaFchicr 

8. Account~ rlerk 

'). Stt.!'no-t.ypi !it. 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT - 48 

Salary 
Lcvt> 

5 

6 

7 

3 

4 

5 

6 

3 

4 

4 

5 

5 

6 

6 

6 

7 

J 

4 

4 

4 

4 

5 

6 

6 

Nos. 

8 

4 

18 

1 

4 

4 

2 

11 

1 

2 

1 

6 

1 

9 

5 

2 

10 

37 

1 

] 

l 

1 

8 

1 

5 

2 

21 
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JOB NO. : DCIL-105 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT - -t8 

------------------------------------------------------------Description Salary 
Level 

Nos. 

------------------------------------------------------------
G. PERSONNEL & ADMINISTRhTION 

1. Personnel Manager 

2. Personnel Officer 

3. Incharge - General Administration 

4. Labour and Welfare Officer 

5. S~curity Officer 

6. First-aid Incharge 

7. Canteen Incharge: 

8. Personal ~ssis~ant 

9. Training Assistant 

10. First-aid Assistant 

11. Telephone Operator 

12. Steno-typists 

13. Clerks 

14. Security Guard 

15. Drivers 

16. Office Boy 

17. Tea Boy 

18. Sweeper & Gardener 

General Manager 

Works ManagPr 

Secretary to General Manager 

Steno to Works Manager 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

7 

7 

7 

1 

2 

5 

6 

1 

1 

1 

1 

1 

1 

1 

2 

1 

2 

2 

2 

3 

12 

6 

4 

16 

6 

63 

1 

1 

1 

1 

4 

-------------------------~----------------------------------
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DEVELOPMENT 
CONSULTANTS 

.JOB NO. OCTl.-105 EXHIBIT : 49 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANI7.ATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MIRJRG ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKERS AND ISOLATORS 

SUMMARY OF MANPOWER REQUIREMENT 

------------------------------------------------------------
Designation/Department Numbers 

------------------------------------------------------------
1. General Manager 1 

2. Works Manager l 

3. Production 538• 

4. Technical 16 

5. Quality Control & Testing 18 

6. Marketing 11 

7. Materials 37 

8. Finance & Accounts 21 

9. Personnel & Administration 63 

10. Secretary to General Mandger l 

ll. Steno-typist to Works Manager 1 

Total 708 

----------------------------------------r~-------------------

* Including workmen 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. : OCTL-105 EXHIBIT : 50 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEIA>PMENT AND MINIRG ORGANIZATION 

PROJECT PROFILE OH CIRCUIT BREAKERS AND ISOLATORS 

STATEMENT OF SALhRIBS AND WAGES 

-----------------------------------------------------------
Monthly Salary per 

Level Noe. Person (US ~) Tdtal ~r Month --Morocco OAE Morocco UAE 
-----------------------------------------------------------

1 1 9,000 9,000 9,000 9,000 

2 1 6,000 6,000 6,000 6,.000 

3 7 3,803 4,357 26,621 30,499 

4 27 2,576 2,853 69,552 77,C31 

5 67 920 1,440 61,640 96,480 

6* 390 800 900 3,12,000 3,51,000 

7@ 215 245 597 52,675 1, 28, 355 

TOTAL 708 5,37,488 6,98,365 

-----------------------------------------------------------
* includes skilled workers 

@ in~ludes unskilled workers 
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PlllnlCI 

A1 Prodacl•o• P.lllcj~r 
AJ 5'ift i11eb•rg~ i:2· 
A, Shft Ild•!ge :r~. :1: -~; 

A. lllintrnan~~ !n.;:n": ~ 
A, ~uptrf:S'lr • 11::: S~Ji' ( ~B ! 
A, Suptrv1si>~ · Fib~1:1~:un !~; 
A, suprm11Jr • AsSt-1~!1 res: 
A, Saptmsor • Ric sbop llso!,~::d 

A, SuprrY1sor · F•bric•lioa lltol•lorl 
A11 Saptrfisor · As1c1blJ (lsol•tar: 
A1: Sa~nis1Jr • Tool Root 
A1 • Saptrf1sor · Rl1nt,ndnc, 
A;; SuptrVlsnr · llltrr1;,! Rad~•r-; 

UNITl-:D NATIONS INDUSTIHA. DEV•:LOPMF.NT ORGANI7.ATION 
;~ND 

ARAO INDUSTRIAi. DF.VF.LOPff:~NT AND MINING ORGANIT.ATION 

PROJF.CT PROFJl,E ON CIRC1JJT BREAKERS ANJ> ISOIATORS 

TmlIOL 

~, !:~~~~~·~ P.ana9~r 

!. ~s1ga :r.;incc~ 
E, Fl•11n!n~ En;in~"~ 
!. T·~•. Assistar: 1f!a11nir.g: 
R~ Draftst.c 
86 Stcno·lJpist 
B, lcprodui:tion Opiorator 

QULtn COITIOL AID TISTHC 
r., Q.,.lilJ Control llaugn 
~; Qu.I itJ Co~tr~l E!lgme: 
c, ~ualit? r,1r.'r ·'. !nsf"'.chr 
r. ~t.·no-lyp!s~ 

·• !n~p,·t 1-·n ffl'lf"·r 

r,,. ..... , • •. ::::-:-1 
~- -••• "w.:::..:.i.J 

llA!llTlli 

D, Rirlttinq IUugtr 
DJ Salt! Engiater 
DJ Salts Assist•nt 
D, Sttr.o·lJpist 

RATDIAL.'i 
!1 llatcri•ls llaugrr 
!1 Purc•~st Off ictr 
EJ Storr~ Off iccr 
!, Storr lcrpcr 
!, D1:spa'.ch Suptn 1 S•H 

E, Stort.i Assistant 
!, PurchAsr A~s1sllnt< 
P., St,.nn t JP 1 ~~ 

Plllla ' A«'OllTS 

r, Cli1,.f Account•1t·ru1·Cn1panJ $"1"rtt.rr 
r. Arc~untant (Costing ' Budgtll 
~ 1 Am.ualant !Tai,.s, lasuranct ' T1portsl 
F • Ac;:,n:nl-'Dt !W4gr ' Sal.HJ Ad1inislrJ!.:>~ 
Fs Ar.rouni•nl !Rtct1pts ' PaJ•~ntsl 
P, Arcounls Assistant 
F: Cuhm 
r, Accounts Cieri 
F, st,no·typisl 

PEISOll!L ' ADllIIJSTIATIOI 
c, rrrsnnnrl ftJndql"r 
C • P•nun,. I ()ft i,..-r 
r., lnrbq,. · ';1·~~rl! A~;:r.::;~~~t 1.:: 

':, 1.ilrour .1n~ lldf-tr' Mf1··n 

Cs Sfe>;rity OHicrr 
c, Fir•t·a1J illl'hugt 
C, Cantten Ia~llargt 

c. Pcrs~1a. l Assistant 
c. Trd1t1r.s Ass!;tant 
C10 r1 r;;t ·.lid 1.mst•nt 
Cu Ttl ·~hcrat <!pcralor 
r.,. Str~r.·lyp1~ts 

Cu Cl1·rk; 
Cu Sm1r1t) t;uard 
C,s Cn:a~ 
Cu O[f I~~ 8'1J 
!;, , Tr•; eu1 
~,. ~~~ :p·: ; ~t~J~~,-~ 

11 - I~ 

FXlllHIT r, l 
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SECTION - 12 
FINANCIAL ANALYSIS AND EVALUATION 
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I PLANT LOCATION : MOROCCO 
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FINANCIAJ, ANAl,YSIS Ah""D EVAI.OATION 

DEVELOPMENT 
CONSULTANTS 

The finaneidl implicdtions of lhe proposed projects dre 

presented in this Section. 

It m<ty be men:...ioned here, that for lhe sake of uniformity, 

L.he prices of pldnl dnd equipment and rdw mdLeridls hdvc 

been considered identical for both the coun~ries, where the 

pldnl~ will be set up. _Since most of lhe plant and equipment 

and raw materials are lo be imported, the prevailing 

inLernational prices uf Lhese items have been Ldken as the 

b<tsis of calculation. For other cosl par<tmeler::;, which v<1ry 

from country tu country, lhe figures, dS provided by Lhe 
client has been considered. 

COUNTRY : MOROCCO 

The fin<tncial an<1lysis <tnd ev<tluation of Lhe proposed 

project for selling up of Circuit Breakers dnd Isoldlors 

pl<tnl in this country dre based on the capacity ~tilis<ttion, 

price dlld costs. 

Project CosL 

The eslim<1ted cost of lhe project of selling up the plant is 

around USS 17.95 million <iS can be seen from F.xhibit-52. 

The project cost includeH th,- expenditure towards 

o I.and dnd I.:.nd deve lopm1.mt 

o Auilding <tnd civil work 

o PldnL and mdchinery 

o M 1 Hee I I aneous f i u~d ·•MHf>I H 

o P rt• I i mi n.1 ry cxpenH••s 

0 J>r1•:_01wr.t1 i Vf'! f!XJ'~flHf'H 

0 1't!t:hn J f:,1 I know-how f f'f'li 
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DEVELOPMENT 
CONSULTANTS 

Pr~·liminary expenst•s h.tvP h...-en Jssumed on d lumpsum basis on 

I he project cosl. Pn•-oper.tl ive expenses have t hrec~ 

eomponenl s, Vl4'., t::slaLlishmenl. Lrdvel 1 ing expenses dnd 

mis<:ellaneous expenses. EstdblishmPnl costs have been 

1·omputed on the bas is of sd ldr ies ('dydble and overheads lo 

VJr JOUS pen;onne I who hJve Lo be recruited dl VdrlOUS 

levels, during Lht:: construction period. Travelling expenss 

hdve been laken dS dpproximJlely 10\ of eslahlishmenl costs 

from second lo the last qu.arter of the ronslruction period. 

Miscellaneous expenses have also been tdken on a lumpsum 

basis. Technical know-how fees have been taken as 3.5\ of 

the projecl cost excluding interest during conslruclion and 

margin money for working c.apital. 

5% cushion has been provided Lowdrds contingency. This cost 

.also includes interest during construction .and margin m<mey 

for working capital. 

Phasing o~ c.apita! expenditure is based on .implemenlation 

plan, and interest during construction has been computed 

based on the phasing. These two .are presented in Exhibits 53 
and 54 respeclively. 

Mdrgin money for workin9 cdpital is presented .in Exhibit-55. 

In compuling mdrg1n ™'n~y it lh <ti-;sumed Lhat ,u]elJUat.,. 

provisions have to b,. kept towards stor.age of r<.1w mc.ter1als 

.:tnd consumables re'fu1n·d lo bt~ imp11rl1•<J. 

The project is ~ssumecJ to he financed by Debt-Equity Ralio 

of I : 1 • 

Produel ion, SCI Jes .1r1d llt.·vr.·nuc 

SI .ti Pfllf'nl of produ«I 1•111 .111d H.1 l1•H "f v.ir1ous product. r.tll'J'~ 

"'"' I.hf! rt!Vt:r:IU! th.tl WI 11 lu· •wri1:r;ilt!d fr<Hn lhe HnleH of I.he 

11111d111·ls 11VPr t.t11· Jll-y1 .. 1r 111·1·111rl .ir1· prt·Hc·nt1·d ir1 J·:xl11b1IH 
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DEVELOPMENT 
CONSULTANTS 

56 dnc..I 57 respeclivel}'- C<ipdt~tty ulil tsdlion is .tssumed dl 

Utt! rd le of 80\ in the r i rsl yt>ar, 90~ in t ht.> Sf>CnnJ yedr 

dnd 100\ (~om the lhirJ yedr onwards. 

Cos ls 

The annual cosls of product.ion dnd sdles computed over 10 

years dre prt>senle1l in Exhihil-~R. In eslimJling lhese cosls 

it .is <:tssumed lhc-tt lhe sal<tr ies dnd wage!i w1 l l J ncn~<tSf> <:tl 

the f ldl rdte of 5% every yedr. 

Profitability 

profilabil.ily s~alemenl pre sen led Projected 

ExhibiL-59. The average profit before tax works out Lo 

JO 

11\ 

Statement of fixed assets and depreciation under straight 

line melhod is presented in Exhibit-60. Tdx computation and 

depreciation for lax are presented in Exhibits 61 and 62 

repspeclively. 

Working <:dpilal requirements <ire 1:>hown in Exhibil-63. 

Projected cdsh flow sti-st~menl and baldnce sheet over IO-year 

period <-tn· shown in F.xhibils 64 <tnd 65 respf>clively. The 

L1~rm lo .. rn wi 11 be rep.iid in 15 years including a 2-year 

moral.or· j urn. 

The project br~aks even al around 70.4% dnd shows internal 

rate of relurn of 32.2\ as can he seen from Exhibits 66 and 

67 respecljvel~. Jn computing anlernal 

oulf low iM Liken ,JH Lhe project crn-it dnd i.nf low ts Laken ae 

Lhe profjt before 1nlercHl, d~precidt.ion and Lax. 
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JOB RO. 

12 - 4 

DCIL-105 

UnIT!D IATIOIS lllllUSTRIAL DEV!LOPM!llT ORGARIZATIOI 
.Alll) 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 52 

ABO lllDUS1'BIAL DEV!LOPMDT MD NIIUllG OltGAlllZATIOI 

PROJECT PROFILE OI CIRCUIT BUMP.RS ARD ISOLATOIS 

!STIM&Tm PRO.JUT COST 

( '000 us $) 
·-------------------------

I teas 

1. Land and Land Development 
(@ USS 165 per • 2 for 13909 m2 ) 

2. Building and Civil Work 

i) Workshop Building 
(@ US$ 834 per a2 for 5428 m2 ) 

ii) Ad:ainistrative Building 
(@ US$ 1006 per • 2 for 512 m2 ) 

iii) Auxiliary Buildings 
(@ USS 1006 per a 2 for 1505 m2 ) 

iv) Open storage yard 
(@ US$ 834 per m2 for 7~0 m2 ) 

Sub-total (2) 

3. Plant and Machinery 

i} h1ported 

o Circuit Breakers 
- Machine shop equipment 
- Fabrication shop equipment 
- Assembly shop equipment 

o Isolators 
- Machine shop equipment 
- Fabrication shop equipment 
- Assembly shop equipment 

o Galvanising & Electroplating equipment 
o Testjng equipment 
o Tool room equipment 
o HalP.riaJ handling P.quipment 
o ffandtuols Iv measuring instruments 
o Auxiliary P.quipment 

Total F.O.R. Vdlue 

Value 

2294.99 

4526.95 

515.07 

1514.03 

625.50 

1676.60 
83 .15 
11.54 

913.40 
33 .35 
17.00 

27.00 
9.00 

118. 60 
269.23 

10.00 
10.00 

Tota) 

2294.99 

7181.55 

3178.87 
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JOB NO. DCil.-105 

DEVELCPl'J\ENT 
CONSULTANTS 

EXHIBIT : 52 

('000 HS$) 
-------------------------------------------------------------------------

Jtt"mS Va Int> Total 
-------------------------------------------------------------------------

i l) 

ii i} 
iv) 

vl 

TnsnrancP & Fr.-ight (fa 10% of FOR V.-ihtP l 
f.. T • F. Va I nr 
Tmpnr-t dnf y ~ fl% nn f.TF vahtP 
Transport.at inn @ 1? of C.JF Valm• 

l.am1Pd C:ost ar Site.> [Snb-tntal Cll] 

4. Mi s<·P 11 anPons Fixed Assets 

i) 

ii) 
iii) 
iv~ 

v) 
v·j) 

vii} 
viii} 

ix) 
x) 

'l. 

Transfonn~rs 

Sw·i tr:hgP<1rs 
C:P.nt ra 1 .\ i rconrlH ioning systPm 
111uminatior.,Fans and Room f.nolPrs 
WatP.r Pn.,ps and T •• nk 
C:nmprt>ssors 
Firt> fighting systPm 
Tele,•nmmunic;it. ion :-ystP.m 
Offi~P. Fnrni turP. and P.qni pment 
VPhi~lr~ and WPighhridgP 

S11b-r.ntal (4) 

PrPliminary F.xprnsp~ 

fi. Prr-opPrativP fxprnsPs 

i) f$tat?li~hmPnt 

1 i) Tr av,. 11 i ng F.xpr.n~r.s 

i i 1 ) Mi ~rr; 1.rnrnus 

7. TPrhniral Know-how Frr~ 

R. Suh-total (1 thrn 7) 

Contin~Pnry ~ C,I on ahovP 

IO. Snh-tnt;il (~ /.. 'J) 

11. rnr rrP~f d11r i nr. Const ruc·t inn 

12. 

TOTAi. COST 

117 .Rq 
14%. u, 

2oq.s1 
14.'H 

26.00 
4.flO 

7<).10 
5.00 
f,. 'iO 
2.<)0 
fi.00 

11.00 
l.00 

<)4.80 

25.00 

1lfl2. 52 
115 .00 

1,0 .oo 

c, 71.00 

3741.5.l 

2lR.90 

25.00 

571.00 

lft'l72.11 

1791.R .h'I 

... -·-- ----- ··- ----··--·-······· .. ·- - . ---·-- ·- -- .... ---·---------- - ---···------------



__________________ ._ 

JOB IO. : DCIL·IDS 

I. !.and and l • .tnd nHtlopef'nt 

2' Rulld1nq a:ld Ci\•t I Work 

11 llorkshor Ru1ldinq 
11! Ad11n1itrativr Ru1ld1nq 

111 l Au11liary Buildinqs 
1vl OPf'R StoraqP Y.trd 

'· rhnt . .\lid llachinrry 

ii Ordrr111q 
?i) Supply, drlivrry and 

in~lallation al ~itP 

OllTID IATIOIS UDOSTRJAJ, DRVR!.OPllKIT ORGAIUATIOI 
HD 

ARAB IIDOSTRIAL DRVRLOPllRIT AID MllIIG ORGAlllATIOI 

PROJKCT PROPll.R 01 CJRCOJT RRIAlRRS HD ISOLATORS 

PRASIIG or CAPITAL RIPRIDlTDRR 

EIRIBIT : 53 

!'000 II~$) 

CCJnRlrur.t1on Pnio~ in Quartr.rR 
Total •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2m.qq 
. .......... 
7181. ~~ 
........ -
4526,qs 
515.07 

1514.0l 
625.50 

l741.~l 
............ 
1122.46 

261 q,o7 

0.00 ·~9.00 QJ7.9Q Q18.00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 

o.oo 

o.oo Ill!. 74 
0.00 206.0J 
0. 00 504.68 
0.00 20UO 

o.oo 1122.46 

o.oo o.oo 

1lll.74 
206.01 
SU.68 
208. so 

0.00 

0.00 

5 6 

o.oo 

1131.74 
101.0l 
504.6 7 
m. ~o 

0,00 

o.oo 

o.oo 

111 I. 73 
o.on 
o.oo 
o.oo 

o.oo 

o.oo 

0.00 
o.oo 
o.oo 
o.oo 

o.oo 

o.oo muq 

n.oo 

0.00 
o.oo 
o.oo 
o.oo 

o.oo 

65.48 

no om 
z~ 
V>r-co 
r-.,, 

>~ zm 
-tZ 
V>-f 



-------------------
JOB IO. : DCIL·\05 EIHIBIT : Sl 

1 •ooo ns SJ 
----~------------·-·-··---·-···-·----·-··-----------········-·-····----·-·····················-···································· 

ConRtruction P~rind 1n Qu~rt~r~ 
Total ---···-··············-~·-·························-······················· 

~ f, 7 8 
--·-········-····----------·····-----·-····-················································································-······ 

'. M15r,lllntous r11~~ As,rt~ m.qo 
.. -...... -

!l Tr~n~for1n~ 26.00 0.00 0.00 0.00 5.20 0.00 20.80 o.oo o.oo 
· 1 I S111lchqi>ar~ 4.60 o.oo c.oo o.oo o.n 0.00 1.68 0.00 o.on 

'1?' c~ntral A1rcondit1oninq sy~lPI 7q, 10 o.oo o.oo 0.00 15.82 0.00 61.28 0.00 0.00 
\V) lllu11nat;nn,Fans ~nd Rnn1 Cnoln~ ~.oo 0.50 o.oo 0,90 0.90 0.90 0.90 o. 90 o.oo '; MatPr Pu1ps and Tank 6.50 o.oo 0.00 o.oo l. 25 3. 25 o.oo 0.00 0.00 
'")\ r~1pressors 2.90 ~ o.oo o.on UR o.oo 2. 12 o.no o.oo .. 

·•1:} f1rr. fiqhlinq systr• 6.00 o.oo o.oo 0 .oo o.oo n .oo LOO 0.00 LOO 
Vil i I fPIP.r.011unicat1on systr1 I 1. 00 o.oo 1.10 o.oo 1.10 i. 20 2.20 2. 20 2. 20 

11 I Off1r.t ~urnilurP and r.qu1p11'nt 3.00 0.00 0.1 s Q.)0 0.30 O.lO uo 0. lO 1.15 ,, 1~h1.· l1-~ 94.RO o.oo 18.96 18. 96 o.oo o.oo o.oo 0.00 ~6.RR 

~·~!111;i.iry F.1pPnsr~ 2S.OO 12. so 12.50 o.oo o.oo o.oo o.oo o.oo o.oo 
·--
-

' PrP-nPf'r•ti~P R1Pf'nsPs 1517.52 ... 
i l £$lab I uh1Pnt 1362.52 o.oo 23.62 57.36 BJ.oq 83,09 122.12 122.12 871.12 

111 TravPll1nq F.1pPnsr.1 135.00 o.oo 2.00 6.00 8.00 s.oo 12 .on 12 .oo 87.00 
111 l lh ~ct I la nl'<1u1 40·.00 5.00 5.00 5.00 5.00 5.00 uo s.oo 5.00 

Terhn1ral lnnv·ho11 Fl't>~ 571.00 28.65 114.60 114.60 RS,QS ~7.10 ~7. 10 57.JO 57. 10 
----··-···-······················································-·· 

s. Sub-tol<l I II thru ?I 1sm.H '6.6S 636.91 4?94.S2 117Q,06 2107,Q6 1424.61 27~1.41 1149 .11 

~. i\>nt l nqt>nry f ~\ on abovP m.62 2.33 11. 85 214.71 15R,Q5 105 .40 71. 23 117.67 '.7.46 
·····················-·······-······································· 

10. ~ub·lotal 18 ' 91 16372.10 48.98 668.78 4509.25 Jl38.0l 2211.35 149~.8~ 2891.08 1206.78 

·······-------------············-----·-··--·-··-···-·········--·------······--···-···--··············------······-················-

no om 
z~ 
(../) r-
c Q 
r- "'O 

>~ zm 
--1Z 
(../) -4 
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.JOB NO. : OCTL-105 

:~.\Pl t ,\ 1 FxpP11ti it II rP 

'ta 1·g in MonPy 

Total 

F.qut t y 

1.nan 

Tot a 1 

L 

UNJTP.D NATIONS TNDU~TR-:AI. DP.VF.l.OPMP.NT ORr.ANI?.ATION 
ANO 

ARAB TNDlJSTRIAt. DP.VP.l.OPMP.NT AND MINING ORGANl1.ATJON - --

PRO.JP.CT PROFTl.E ON CIRCUIT J\RP.AKP.RS AND TSOl.ATORS 

P.STTMATTON OF INTP.RP.ST DURING CONSTRUCTION 

r.onst.ruc-tinn PPrincl in QwutPrs 

EXHIBIT : 54 

( I 000 llS $ l 

----------------------------------------------------------------------- Tn t ;1 l 
2 ) 4 c; ft 7 R 

4R,9R ftftR.7R 45oq,25 111R.01 2211.15 14q5,R5 2sq1,0R 120ft,7R 1ft172.11 

n.on o.oo o.no o.oo o.no o.oo o.no ft24.R4 ft24.R4 

4R,qR 66R.7R 41)09,25 111R.Ol 2211.15 14q5,Rc; 2Rql,OR 1R11.ft1 

24,69 117.29 2277.11 1721.50 ltRo.q4 R17.11 1552.R7 1042,ftl 

24.6R 117.2q 2277.14 1721.50 llR0,94 R17.11 11)52.Rft 1042,ftl 

4q,1c; f.74,l)R 45S4.27 1441.00 2161.RR 1ft74.ftft 1105.71 20A5,22 

1 ft'i%. q1, 

R'l 7 !1 • 1 '> 

R974,14 

no --------om 
1 7q1.,1~. f,,Cj z ;:?i 
-------- (/) r-

c O 
r-~ 

>~ zm 
~z 
(/) --4 

.,._ 



-------------------
JOB NO. : OCJl.-105 

Tnt PrPst on 1 n:rn 

- ·~ 1 ~~ p ,.'\. 

Tot<'l 1 

OP ht,' F.qui t y 

EXHIBIT : 54 

('000 us $l 

r.onstrn~tion PP.rinci in QuartP.rs 

----------------------------------------------------------------------- Total 
2 

0.17 c;. Ofi 
0.74 

0. :l7 S.RO 

1.00 1.00 

1 4 s n 7 8 

14. ln 25.R2 1 7. 71 1 2. 'i Ii :i.2q l'i.64 
10. 12 fiR • 11 c; 1 • fi4 H.41 25. 12 4fi,5q 
0,74 10. 12 fiR,11 51 ,f..4 15 .41 2'i. 12 

0. 74 10.12 6R.11 r>l. h4 1 r;, /1.1 
o. 74 10. 12 fi8 .11 r, I ,n4 

0,74 10. 12 llR,11 
0,74 10. 12 

0. 74 

45.02 104,qq 14A,S2 17A,RO 214,nS 2r;1,i;q 

1.00 1.00 1.00 1 .oo 

M~ANS OF FTNAN~TN~ 

1.00 1.00 

P.QllT TY 
LOAN 

TOTAi. 

114. Ii I 
217. 'l5 
1q1 . 111 
1 (,ft. :11, 
110,Rl 

7<L 17 
10. Rf, 

0. 711 

qi; 1. 74 

1 .on 

f.i.'1711, 1r, 
k'H4, l/1 

17q!i.'~. f1.'1 

I 

no om 
z~ 
(/)r-co 
r--o 

>~ zm ..... z 
(/) -f 

.. -
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JOR NO. DCIL-IOS 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT 55 

UNTTF.D NATIONS TIOJUSTRIAI. DF.V!LOPHOT ORGAllJZATTON 
AND 

ARAB HIJ)(JSTRTAI. DP.VPJ.OPMP.RT AlfD NTtnllC 0Rf'.AllJ7.ATTOR 

PRO.JP.C'r PROFTl.P. OR CIRCUIT RRP.AKP.RS AND TSOl.A'ftlRS 

MARGIN K>NP.Y FOR IDUCJllG CAPITAi. 

('000 iJS $) 
---------------------------------------------------------------------------
SI. 
Sn. It Pm 

PP.1·iod 
mays) C:o.st 

l\;lnk Finan<'.P 
Avai fab1P 

{ % ) ( AlllOUn t. ) 
---------------------------------------------------------------------------

1. Raw matP.rial.s & 
C:onsumah1P.s 

2. Fin1~hP.d Stork 

l. S11n1fry OP.hf.ors 

Suh-rntal 

4. F.XpPTI.SPS 

Tntal 

4443.% 

.lO 

10 211S.ft7 

RftR2.4S 

10 ft24.R4 

100% 4441.% 0.00 

100% JC~22.R2 0.00 

100% 2l1S.ft7 o.oo 
--------
RMl2.4S o.oo 
--------

o~ o.oo ft24.R4 
-------- ------
%R2.4S ft24.R4 
-------- ------

--------------------------------------------------------------------------



-------------------
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J08 NO. : DCIL-IOS 

UNITP.D NATIONS JNOUSTRIAI. OEVEl.OPHP..NT ORGANIZATION 
AND 

ARAB JNOUSTRJAL nEVP.J.OPH!NT AND MINING ORCYANI1.ATJON 

PRO.JP.CT PROFTl.E DN CIRClJJT 8RF.AKP.RS AND TSot.ATORS 

STATP..MENT OF PRODUCTTON AND SAJ.P.S 

EXHIBIT : 56 

( 1 n Nos, 1 

--------------------------------------------------------------------------------------------------------------
0 P F. R A T T N r. Y P. A R S 

----------·------------------------------------------··-··-----------------------------
:! .1 1, c; fi 7 A C') 10 

------------------------------------------------------------------------------------------------------·--------
Working Oays/YPar .100 .100 100 .100 .100 300 100 100 100 100 
tlt'i1i~ation SO% qot 100% 100% 100% 100% 100% 100% 100% 100'-

~ IRC:llTT f\RF.AKF.RS 

- 400 K\' SFll 

r.apac-ity (Nos.) 70 70 70 70 70 70 70 70 70 70 
r\nnual Output (No~.\ '; tl fi.1 70 70 70 70 70 70 70 70 

Opening Stoc-k 0 c; c; tl tl (, h h (, (., 

Production 56 n.l 70 70 70 70 70 70 70 70 
Total 'in nS 75 7n 76 76 7fi 7n 7n 7f.. 
r. J o~ i ng St. nc k c; 'i 6 tl " (, ,, 

" " f, no 
Sa lf"~ c; 1 n2 f,q 70 70 70 70 70 70 10 o~ 

Zm 
- no KV SFn <.n r-co 

r- ""O 
Capacity (NM,) 70 70 70 70 70 70 70 70 70 70 >~ 
Annual Output (Nos.) 56 fi.l 70 70 70 70 70 70 70 70 zm 

~z 
(./)~ 



-------------------
JOR NO. OCTl.-lOS 

EXH I BJ T : S fi 

I in Nn::., 1 

--------------------------------------------------------------------------------------------------------------
0 P P. R A T T N r. V P. A R S 

------------------------------------------------------------------------------------2 1 4 5 fi 7 R q 10 
--------------------------------------------------------------------------------------------------------------

Opening Stnck 
Produc-tion 
Tot~! 

Closing Stnc-k 
S:'l 1 P:". 

- 11:? ~\' "fOCB 

CAp~c-1ty <Nos.I 
~nnu~ l 011t. p11t 1 Nos. 1 

OpPn1ng Stnc-k 
Pr·o1i11r t ion 
Tot.'\! 
Closing Stoc-k 
Sal rs 

- 11 KV !'f<lr.B 

Capacity fNos.' 
Annna I Out put (Nos. ) 

flpPning Stoc-k 
Produr.tion 
Total 
Closing Stoc-k 
Sal PS 

0 
')f, 

56 
5 

'ii 

70 
'ifi 

o 
'it. 
'if. 

5 
'i l 

70 
511 

0 
5f, 
c;f, 

5 
') l 

r; 
fi.1 
11R 

5 
f.2 

70 
f, 1 

'i 
f, 1 
11.q 

5 
fi2 

70 
111 

'i 
n.1 
ns 

5 
n2 

'i 
70 
75 

fi 
11q· 

70 
70 

'i 
70 
75 
6 

f,q 

70 
70 

5 
70 
75 

f, 
f,q 

fi 
70 
7fi 

fi 
70 

70 
70 

n 
70 
7(-. 

f, 

70 

70 
70 

fi 
70 
7fi 
fi 

70 

fi 
70 
7fi 

fi 
70 

70 
70 

fi 
70 
7fi 

f, 

70 

70 
70 

fi 
70 
76 

fi 
70 

f, 

70 
76 

6 
70 

70 
70 

fi 
70 
711 
h 

70 

70 
70 

fi 
70 
76 

f, 

70 

(, 

70 
7fi 

11 
70 

70 
70 

fi 
70 
711 

fi 
70 

70 
70 

h 
70 
711 

f1 
70 

h 
70 
7 f, 

f, 

70 

70 
70 

h 
70 
7fi 

f, 

70 

70 
70 

n 
70 
7fi 

fi 
70 

n 
7() 

7fi 
(, 

70 

70 
70 

n 
70 
7fi 

f, 

70 

70 
70 

n 
70 
7fi 

fi 
70 

f, 

70 
7fi ,, 
70 

70 
70 

h 
7n 
7h ,, 
70 

70 
70 

n no 
70 o~ 
7n Zm 

f, ~6 
70 ,-""Cl 

>~ zm ...... z 
(,/) ...... 



-------------------
JOB NO, : nc11.-1os EXHIBIT : S~ 

I in No~. ·, 

---------------------------------------------------------------------------------------------------------~-----
0 P P. R A T T N r. VP.ARS 

------------------------------------------------------------------------------------
:! 3 4 lj (, 7 R q 10 

--------------------------------------------------------------------------------------------------------------
- 11 I\\' "10CP. 

l'.<lp.1.C' l t y (Noc:.. l 100 100 JOO 100 100 .100 100 100 )00 100 
. .\nnu.11 011tp11t «Nn:::.) :!40 270 .100 100 100 .100 100 100 100 100 

Opf'nrng Stock 0 20 2.1 2'i 2'i 21) 21) 2c; 2'1 2'; 

P i-oc1"c t 1 on 240 270 .100 100 100 100 100 100 lO() lOO 
Tnt .l 1 240 2qo 321 12c; nc; uc; nc; 12'i 1 H ) 2'l 
fln~1nt Stot'k 20 21 2S 2'i 2'l 25 21l 2'i 21\ ::!'1 ' .. 
Sa\ f'C:. 220 2fiR 2qR 100 100 100 100 .100 100 rnn 

- 1 1 !<:\' \'ac1111r 

ff\pac l t y ( Nnc:., > 100 100 .100 100 100 100 100 100 100 100 
.\nmti\ I 011t put <Nos.) 240 270 100 100 100 .100 100 100 100 100 

Opening Sto<'k o 20 21 2'i 2c; 2'i 21) 2S 2'1 2 r, 

Produt'tion :!40 270 100 .100 100 :lOO 100 100 100 lOO 
Total 240 2qo 123 121) 12S .12~ 12'1 '2'i 1'H ''2 ') 
\.lo~ing Stock 20 21 2'i 25 25 21) 21) 2'l 25 

., ,. 
•. l 

St\ 1 re:. 220 2fiR 2q.q 300 100 300 100 100 100 lOO 

TSOl.l\TORS no 
- 400 KV Pt\nto~r~ph o~ 

Zm 
Ci\ pa<' i t y (NM,) 100 \00 100 100 100 100 100 100 100 100 U')r-

~nnnal O\ltput <No~.) 80 qo 100 100 100 100 100 100 100 1011 ~~ 
~~ 
zm 
-tZ 
U>-t 



-------------------
JOB NO. DCJL-lOS EXHIBIT : S6 

( , 11 ~(11',. 't 

---·~----------------------------------------------------------------------------------------------------------
0 P F. R A T T N r. Y F. A R S 

--------------------------------------------------------------------------------~---2 .1 4 'i h 7 R Cj 10 

--------------------------------------------------------------------------------------------------------------
Opemni; Stnc-~: 

Production 
TotAl 
C: 1 o~ mg Sf nc-k 
Sa.If'~" 

- :?:?0 !-:\' 1~RF.f\ 

fapar1t~ INns,) 
~ nn11.'\ l nut p11 f ( Nns. \ 

Oprning Sto("'k 
Prnrlur t ·;on 
Toti\l 
C.1osing St.nc-k 
SalP~ 

- ll :! K\' CRff\ 

C~pac-ify (Nns.\ 
.\nnua 1 Ont 1n1t l Nos. ) 

Opt>ning Stnrk 
Proc111("'t Hin 

Toti\ I 
1~ In:'. i ng St nc-k 
SalP~ 

0 
RO 
M 

7 
71 

'iO 
40 

0 
40 
40 

1 
17 

'iO 
40 

0 
40 
40 

1 
17 

7 
qn 
q1 

R 
Rq 

'iO 
4'i 

'l 
41) 

'•R 
4 

45 

'iO 
4'i 

1 
45 
48 

4 
4'i 

R 
100 
lOR 

R 
qq 

r.,o 
50 

4 
'iO 
'i4 
4 

so 

'iO 
'iO 

4 
'iO 
'ii• 

4 
'iO 

R 
100 
lOR 

R 
100 

'iO 
50 

4 
'iO 
'i I 

. " 
4 

'iO 

'iO 
'iO 

4 
'iO 
'i4 

4 
.'iO 

A 
100 
lOR 

R 
100 

'iO 
'iO 

4 
r;o 
'i4 

4 
'iO 

'iO 
'iO 

'• c;o 
'i4 

4 
'iO 

R 
100 
lOR 

R 
100 

'iO 
'iO 

I+ 

'iO 
'i4 

4 
c;o 

'iO 
r;o 

4 
'iO 
'i4 

4 
'iO 

R 
100 
108 

R 
100 

r,o 
'iO 

4 
'lO 
'i4 

4 
'iO 

'iO 
'iO 

4 
'iO 
r, 11 

'• 'iO 

R 
lllO 
JOA 

R 
100 

50 
'iO 

4 
50 

'i '• 
4 

50 

r,o 
'iO 

4 
r,o 
'i4 

4 
'iO 

R 
100 
10R 

k 
100 

'iO 
'iO 

.'1 

'lO 

') '• 
'• 

'iO 

'iO 
'iO 

'· 'in 
r,4 

4 
r,n 

q 

100 
10': 

k 

100 

c.o 
';() 

:, 
',() 

r ' I I 

:, 
'iO 

r,o 
";0 

!1 

'•0 (~0 

"'· o~ 1, Zm 
,.,o ~5 

r- -0 

>~ zm 
--1Z 
(./) -I 



-------------------
.JOB NO. DCIL-105 EXHIBIT : S6 

(in No~. 1 

0 P F. R A T T N r. V ~ h R S 

2 1 4 'i fl 7 R q 10 

--------------------------------------------------------------·-----------------------------------------------· 
- '1 \.:\' t'RFJ\ 

1'.;tp.lC' 1 t >' i Nos.) .'!00 ROO MO soo ROO ROO lWO MO fiOO .i;oo 
,\nn11;, l 011tp11t ~Nos. 1 f.40 720 ROO ROO ROO ROO llOO ROO AOO 'iOO 

OpPnlng Stock 0 'i 1 nO f, 7 h '/ h 7 f, 7 f-.7 f..7 hi 
Prod11ctinn fi40 720 ROO P.00 ROO ROO ROO ROO ROO ."\00 
T!lt 1t I f.40 771 RnO P.f..7 P.ft7 Rft7 Rf.7 .%7 fH17 .%7 
Clo~ mg St oc k 'i) fiO n7 (, 7 f, 7 ft 7 fi7 fi7 fi7 f, 7 
Sa 1 e:": c;.q7 711 7q) ROO ROO .~oo AOO ROO ~00 .'100 

- 11 !(\' 1~RFJ\ 

Citpac 1 t y (Nos.) ROO 800 P.00 ROO ROO ROO AOO P.00 P.00 1'100 
Am1w1l Out.put (Nos. l h40 720 800 ROO ROO ROO ROO ROO ROO .crno 

Opt>ning Stock 0 'i) nO fi7 ft 7 ft 7 f.7 ft 7 f.7 fi7 
Prorl11C"t1on ti40 720 P.00 ROO ROO ROO ROO ROO ROO kOO 
Tot.l 1 n40 771 RnO Rft7 Rn7 P.f.7 Rfi7 Rfi7 Rfi 7 %7 
1.ln~'ing Stn1~k 'il fiO (, 7 (, 7 fi7 fi7 fi 7 fi 7 (, 7 f.7 

S.l 1 P:" 'iR7 711 7'n ROO AOO ROO ROO ROO ROO '100 
I 

------------------------------------------------------------------------------------------------------------- ()CJ om 
z~ 
(./) ,..-co ,..-..,, 
>~ zm 
~z 
(./) ~ 



--------------------
r--- --- ----- ---------wvv--...v-·----·~v-TY7 

DIIT!D IATlOIS JIDOSTRIAL DRVlt.oPllRIT ORr.AllSATiOI 
AID 

ARAB IIDOSTRIAL DKYILOPllllT AID-MIIJIG ORGAITIATIOI 

PROJKCT PROPJtl 01 CIRCUIT BRIAllRS AID ISOf.AtORS 

STA'!'DlllT OP RRVKIDI 

BIHIBIT : 

I '000 llS $1 
·---------···-···-·-···-·-·················-····························-···-··························-··························· 

~~.idurt 

\'rd t.~qp R~nqP 

Aveuqr 
Srll 1nq 
PrlC'-

(OS $fnn1t.l 

0 P R R A T f N r. Y R A R 5 
···-·······-------·······-·······-·····-·-················································· 

s 6 8 q ) 0 
·---·-·-····--·-·······················································-···························································· 

rmnn ARF.Alf.R 

· 400 IV m 92000.00 4722.67 S742.J3 6386.3J 6440.00 6440.00 6440,00 6440.00 6440.00 6440.00 6440.00 -mrvm moo.oo 4722.67 5742.ll 6186.ll 6440.00 &440.00 64AO.OO 6440.00 6440,00 6440.00 ~440.00 
• 1.l: lY llOCA q2000. 00 4722.67 5742.ll 6186.ll 6440.00 6440.00 6440.00 6440.00 6440.00 6440.00 6440.00 
• 11 n• llOl'R 1mo.oo &OS.93 979,94 1089.84 1099.00 10~9.00 1099,00 1099,00 1094,BO 1099.00 IOq9,00 
• l1 I~ llO<'R moo.oo 3454.00 4199,75 4670.75 4710.00 471~.09 4710.00 4710.00 4710.00 47!0.00 4710.00 
. 11 rv v~ruu1 15700. 00 3454.00 4199.75 4670.75 4710.00 4710.00 4710.00 4710.00 4710.00 4710.00 4710,00 

Sub·tota I 218a1.93 26606.44 29590.14 2qa39,oo 29839.oo 29839.oo 29819.oo 2qs1q,oo 2q939,oo 2983~.oo 

!Sill.ATOR 

· 400 rv Pantoqr~ph 15700.00 JJSJ.33 1399,92 1556.92 1570.00 1570.00 1570.00 157C.OO 1570.00 1570.00 1570.00 . m rv CHR 15700.00 575.67 m.96 778.46 m.oo 785.00 m.oo m.oo m.oo m.oo m.oo · 112 IV CRF.B 15700.00 575.67 699,q6 778.46 785.00 m.oo 785.00 m.oo m.oo m.oo 785.00 • ]] rv CRRR 3400.0G 1994.67 2425.ll 2697.13 2720.00 2720.00 2720.00 2720.00 2720.00 2720.00 272b.OO 
· 11 IV V~r.uu1 HOO.OD 1m.61 2425.ll 2697.33 2720.00 2720.00 2720.00 2720.00 27~0.00 2720.00 2720.00 

Sub·tolAI m2.00 76~0.50 8508.50 8580.00 8580.00 85BO.OO 8580.00 R~RO.~O 6580,00 8580.00 

Tot.II 21113,93 34256.94 3809a.a• 38•19.oo 31419.oo 31•19.oo 38•19.oo 1a419.oo 3&•19.oo 3~419.oo 

·------------------·-···-···---····-·-·-········--···························-·····-·········································· 

no om 
z~ 
(,/) r-co 
r- ""ti >s: zm 
-iZ 
(,/) -i 



-------------------
JOB IO, : DCIL·IG5 

UllTKO IATIOIS IIDDSTRIAL Dl!VRLOPllRIT ORC••ISATIOI 
AID 

ARAB llDDSTRJAL DIVILOPllRIT AID NIIIIG ORGAIJIATJON 

PROJRCT PROPILI 01 CIRCUIT BRllAlllS AID JSOl.ATORS 

COST OP PRODDCTJOI AID SAr.BS 

EIHIBIT : ~8 

('000 US $1 
···················--·····-·················-······················································································ 

0 P R R A T I N r. Y P. A R S 
··-·························································-····························· 

5 6 q 10 
·································-····················-············································································ 

A. V.H1~blt> rll~l 

R~w M~tt~i~I~ and ron~u••~lts 
fl·iVi"" 

WAtn 

Sub·tohl 
ront uqtnry !@ S\ on •b•WP I 

'!'nhl 'A' 

R, 'llf•d C(l~t 

11 [..lbour ' Plant Ovnh,.~d 1 

.~ l !'11 rPrl l.1bc.ur 
~ 1 ! ~1 irPct. I ibour 
,.1 ~upnvi~i,,n 

~uh·tnt• I 

17164.51 1q)10.08 21455.64 21455.64 21455.64 21455.64 21455.64 21455.64 2145~.64 2145~.64 
207.70 211.~l 259,57 259,57 259,57 2~9.S7 2~q.~7 2~q,57 2~q,57 2sq,~7 
18.24 20.52 22.80 22.80 22.AO 22.80 22.80 22.80 22.80 22.80 

·························································-································ 
17Jq0,45 19564.23 217)8.01 21738.01 21738.01 21718.01 217li.01 21718.01 21718.01 217)8.01 

ft6~.s2 978.21 1086.90 1086.90 1086.90 1oa&,qo 1016.90 1oa6.9n 1036.90 1086.90 
·························-································································ 
18259.97 20542.44 22824.91 22824.91 22824.91 22824,ql 22824.91 22824.91 22824,ql 22824.91 
····-··· ........ ········ ........ ········ ................ ········ ...••••...••..•. 

muo 1911.20 4118.40 4)05.60 4492.80 4680.00 4867.2C ~0~4.40 ~241.60 ~428.80 
m.10 663. 71 m.11 726.92 m.52 790. ll rn. n m.14 m. 94 m.~~ m.u 776.66 811.65 950.6) m.62 924 .60 961. 58 qq9,~7 1035.55 1072.~4 

·······················-···························-······································ 
511s.78 Sl71.S7 ~627.16 ~883.IS 61J8,q4 61•4.7' 66~0.~I 690,,lO 7162.09 7417,88 ....... 

••••••• ··-~··· ••••••• ••••••• ••••••• •4••••• ••••••• ••••••• ••••••• 

no 
o~ 
Zm 
"'r-c O 
r- ""O 

>~ zm 
--tZ 
"'--f 



-------------------
JOB IO. : DClL·l05 

!IHIBIT : 58 

1 •oon ns ~, 
························-·········································································································· 

0 P P. R A T I N r. Y P. A R S 
··················•····•·············•··•····••··········································· 

6 q 10 
···················-··············································································································· 

: · · '!hn F,11•1.nry hptMr~ 
ii Ndtntfn~~~~ @ :.~\ 

~n Pl1nt l Rqu1p1l'nl 
~I N~1nt,.nanr.I' ' I\ 

"" lh11 I din~ l !'1v: I llr1rk 
•l llur.,.l lan~ou~ 

5ub·to~~I 

1 ·:I A.~11n1$lrdllVt' ' ~A 1,.~ ;:,p .. n~,.~ 
;.\ ~AIHll'S ' 

t 1 :1v .. rh .. d~i 

Sub·totd I 

•111.AI !1•11•1111 
:'o~t 1 nQrnry I@ ~\ on .1hovl' I 

T:itA l 'II' 

T~t•I rnst ~r Prodll<'t1nn 
~nd S•l1'9 IA•RI 

q). 54 q3,54 q3,~4 qu4 9U4 9). 54 9). 54 9U4 9U4 H.~4 

11 .si 71.A2 71. 82 71.82 71. 82 71,82 71. R2 71 . 81 71,82 71. 8 2 
ll.07 ll.07 13.07 ll.07 11.07 11.07 ll,07 ll.07 11.07 11.07 

················································································•········• 
1q9,41 198. 4.l m.n m. 41 m.u 198.43 m.41 1qu1 m.41 198.41 

.... 
!HUR 1400.78 1467.48 1514.lq 1600.89 1667.60 1714.10 IROl.00 1867.71 1914.41 
266.82 280.16 m.so 106.84 m.u m.~2 146.86 160.20 171.H m.u 

·························•·······················•························•··············· 
1600. 90 1680.94 1760.98 1841.0' 1921.07 2001.11 2081.16 2161.20 2241.2S 2121.H ....... ....... ....... ....... ....... ···-··· ....... ....... ....... . ..... 
6915.11 7250.94 7~86.77 7922.61 8258.44 8594.27 8910.11 ~26~.94 9601.77 9917.61 
HS.76 162. 55 m.H m.11 412.92 m.11 UU1 m.10 uo.o9 m.as 

···············································································-·········· 
7260.87 7611.49 7966.11 8118.74 8671.16 9021.99 9376.62 9729.2110011.86 10434.49 ....... ....... ···-··· ....... ....... ....... . ...........•.......••. 

2~520.84 28155.93 10791.02 11143.65 31496.27 11848.90 12201.~] 12~54.14 12906.77 11259.40 
········ ........ ·---·-·· ········ ........ ·-······ ...........•............ 

··········~---····································-························-~----·················································· 

' lo•1•o>d to lnl'r!'rn• .it th,. fl~t rdl1• of ~\ slrAiqht. linr nny Y"~r 

I 
I 

no om 
z~ 
C,,/')r-co 
r- ""tJ 

>!3: zm 
-iZ 
(./) --4 

. . 

•r 



-------------------
JOB IO. : DCIL-105 

DllTID IATIOIS TIDUSTRIAT. DRVKLOPll!IT ORGHUATIOI 
HO 

ARAB TIDDSTRIAI. DRVRLOPllRIT HD NIUIG ORGAIUATIOI 

PROJECT PROrILE 01 CIRCUIT BRP.AIRRS AID ISOLATORS 

PROJIC\'P.D PRomm1.m STATKllQT 

URIBIT : 59 

I '000 l!S SI 
-·-··-·······-··----·····--·-···-··-----········-········-············-···--···-····················-··-···········-··············· 

0 P P. R A T I N G Y P. A R S 
··--···-·········-········-------·-------······························-~·-············-·-

PIP1Pnl~ 6 I 0 
···············-······--········--··· ·······-·······-········-·························-~---·········-···························· 

~iw ~Atr•1Als and ron~ua.ibll'~ 
r.,.,,. 
11.i • .... ~ 
l.ab.)ur l Pl~nt Ovnhud 
r.th~r Fartory P.tpenstR 
~~llftlslrallVe ' S~J~s V.IPf'ftAPR 

Sub·lt)t Al 
\.,nt 1 r.qf'nl"y 

!~t.: 

~' ;.·k Y~nit ion 
r~~t ni Produrt1on ~nd ~AIPR 

P~OJF.!'T~O RF.VF.IDF. 
1·r .. f1t hrfnr~ lnln,~t ~nd 

l\rpr .. ~1Al.10n 

1716'.SI 
m.10 
18.24 

5115.78 
198.B 

1600JO 

1q110.os 21455.64 21455.64 21455.64 21455.64 2145~.64 21455.64 21455.6• 214s~.6• 
211.63 259.57 259.57 259.57 259.57 259.57 2sq,57 25q,~1 2'9.~7 
'20.52 22.80 22.80 22.80 22.80 22.80 22.RO 22.80 22.80 

5371.57 5627.36 5883.15 6138.94 6394.71 6650.~1 6906.10 7162.09 7417,88 
198.43 198.43 198.4l 198.~3 198,fl 198.43 Jq8,4J 1q3,43 198.43 

im.94 1760.98 1a41.02 1rn.01 2001.11 m1.16 2161.20 m1.25 2121.29 
................................................ ·····-·· ...•..••.••..... 

24105.56 26815.17 29324.78 29660.61 29996.45 ]0312.28 10668.11 11001,q• 11119.7~ 11675.61 
1215.27 1340.76 1466.24 1483.0l 1499.82 1516.61 1511.41 15~0.20 1566.99 1~81.7R 

········ ········ -------· •....•••••...... -~·-···· ·······~ ........ --~·-··· 

!5520.81 28155,qJ 307q1,02 311f3.64 31496.27 11848.89 32201.52 1255f.lf 12qo6.77 l3259.3q 
-1922.82 -207.24 ·207.24 ·22.07 -22.08 ·22.07 ·22.08 ·22.07 ·22.08 ·22.07 
21598.01 27948.69 10583.78 31121.57 11474.19 31826.82 32179.44 12~12.07 1288f.6q 11217. 12 

2s111,q1 l42S6.94 18098.84 l8fl9.oo 18419.oo 18419.oo 1a41q,oo lA419.on l8c1q,oo 38419.oo 

f575.92 6lOH.25 7515.06 7297.43 69••.81 6~~2.18 6219.56 r.ft86,9l ~~l4.JI 5181.68 

no om 
z~ 
(/') r-co 
r-..,, >3: zm 
-tZ 
(/')-I 



-------------------
JOB IO. : DCH.·105 EXHIBIT : 59 

( '000 HS $1 
----····-··--·-·······--·-············--····------·-·····-·········-······------·············-····································· 

O P P, R ~ T J R r. Y F. AR S 
-········--········-···········································-·························· 

~IPIPnt~ l 2 3 ' 5 6 7 p, q l 0 
......................................................................................................................................... 

'f\! ... ·~ct 
.................... 
··~ ...... : .... ,~ 
· ~ 1:~ o.~. 1076.92 1076,q2 1076,q2 qq4.0s ql 1. 24 828. 40 745-56 m.12 m.8R m.o• 
'· •·~k:~.: ~1p1t~1 r.().1r. 

·@lHp.i. 121U4 1215.S• Qll,66 m.11 m.AQ o.on n.no n.nn 0.00 o.oo 
······- ---···· ....... ....... ······· ....... ....... ······· . . .. . . .. . ... 

Sth·t"t.~1 im.46 2292.•6 1qaa.sa 1601.ss 121s.11 m.•o m.~6 662, 7] m.P8 m.04 

Pr~fil bPfor~ DPprtr1~liun 2281.46 401~.1q 5526.48 '695.~8 s12Q.68 5761.78 r,4q4,oo ~22•.21 mu1 468U4 
~·~r~~1~!1nn ~nd A1ort1~~t1un R67 ,08 867.08 867. 08 867,0A 867. 08 m.oa A67.08 m.na R67.0R 867.0A 
~·~f 1l h~f"rr '~I 1416.38 114R.71 46S9.40 •R28.50 4862.60 •&q6,70 4626.92 41~7.11 4nft7,l5 1817.~6 

T i1 354.09 7Q9,76 1189.10 1262.0l 1280.59 129a.44 1219,65 1180.2~ 1120.JI 1059.AS 
D1~lr1butdhl' Profit I 062. 2Q 2148.95 1470.10 ]~66.47 1582.01 l~Q8.26 1187.26 1176.A7 2967.04 27~7.71 

ll?I' :Jn1J o.oo o.oo 897 .4) m.4l m.'3 1121.7Q 1121.7Q 11'~.lS 1146.15 IHl.87 
~d.••n"ri V.Hntnqs 1062.29 2148.95 2572.87 266~.04 2684.58 2476,47 2265.48 IAl0.72 1620.89 Q6 2. 84 
A~~ R~rk : OP pr Prut 1 on ' 

Alitrl Uilicon 367 .08 m.oa 867.08 867.08 867.08 867.08 867.08 m.08 R67.08 867.08 

Mr.T 1'.m ACr.RUAf, 1m.11 1216.0] ]4]q,q5 1516.12 1551 ,66 1141.~5 lll~.~6 26Q7,81 2487,Q7 182U1 

no om 
z~ 
(./') r-
c: O 
r- "'C 

>~ zm 
~z 
(./') ~ 

-



----------------- ... -
JOB IO. : O.':Tt·U5 

~llTtO IATIOIS IID3STRIAL DRYELOPllRIT ORGAIIIATIOI 
AID 

ARAB llDDSTRTAL D!VRLOPllRIT AID NIIIIG ORGAIJIATIOI 

PROJRC'T PROPTLK 01 CTRCDIT RRKAURS AID rsor.ATORS 

STAT~r.IT or rmo ASSRTS AID DEPRRCIATIOI OIDRR STRAIGHT r.m NRTROD 

EXHIBIT : 60 

('ORR llS $! 
··-----------····-··-·-------·····-···-----------···--·-·-·-·····--······--········--·-·········-············-·----···········--·-······--··· 

V~lut TPr.hn1 .. il Sub· r.ontin· Suh· (nlf'rl'Rt Suh· r10\ of R~L~ A~ounl 
r .. ~ .. ,. ! .,~ ~. !" lnow·how Tot.~I qP.nr.y Tnt.~I rlurin~ Tnt.~ I l'rP·np Toi.A I 

fpf'~ r.nnRlrur.t F.1 prn~f'M !\) 
--------------------------------------------······-·········----------·--·····-····················--······································-· 

! . '·•n~ ~ !..ind nevelopeenl mu9 o.oo 2m,qq o.oo 2294.99 9.00 2294.99 o.oo muq 0\ a.on 
2. R~1!~··q' Civil ~ork 7181.~5 J68.66 mo.22 501.61 8051.R2 m.l4 8664.17 m.c6 q1~u1 4\ 366.1~ 
l. r 11nl ' M~hinPry m1.s1 m.01 muo 261.33 41q4,q2 m.OJ 4SD.96 m.61 '771.57 8\ JBl.7' 
4. M1sr.~11~nPOus ,i1Pd AssPts m.9o 12. 26 251.16 16.68 m.u 20 .l7 m.21 16. 45 104.66 11\ lUI 
~. Pr~!111n.try F.1pl'nses 2S.OO 0.00 25.00 0.00 25.00 o.oo 25.00 o.oo 25.00 10\ uo 
6. l>rt"•ilPf. ~ t l \.t' P.I ?'-MPS 1517.52 0.00 1537.52 o.oo 1m.s2 o.oo 1517.52 ·768.52 m.oo I 0\ 76,qo 
7. T~rhn1~~1 lnow·how FPes m.oo -m.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0\ n.oo ........ . ....... ·-·····- ........ . ....... . ....... 

Sub·total 1m2.4q 1m2,4q 16372.10 17l2l.84 17121.8• m.OR 
~. '.':1r.!.1nqPncy m.u a.on m.62 -m.62 o.oo o.oo o.oo o.oo o.no 

········ ······-· ---·-··· ........ . ....... 
~ub·L1I ~I 16172.10 1m2.10 1m2.10 17121.U Pl21.U 

~. lntn,·~t dur1nq ('onstrucl.ton q51 .H o.oo 951.H o.oo m.H ·95L°74 o.oo o.oo o.oo 
--······ ........ . ........ . ....... . ...... 

T.~!.; 1 17m.B4 17123.8' 17323.84 17l23.84 17121.U 

·---------------------···-········-------·-······-··-~----------·······-·················· ·····-·····-····························-·········· 

no om 
z~ 
(/),..... co r--o 
~~ zm 
-tZ 
(/) --f 



---------------------
JOR Jl, : DCif,-105 

01\TKD U'fiORS fllDDSTRJA!, DY.VILOPlllllT Ohi:All!IATJON 
HD 

ARAB llDDSTRIAL DKV~LOPllBIT ~~D MIIIIG ORGAIISATTOM 

PROJRCT PRom.2 'lN cmm RRUms HD TSOI.ATORS 

TAI COllPDTATIOI 

EIH!EIT: 61 

1'000 "~ $) 
--- - ----·---···--·---------------------------------------------··-··-----------------··-····-------------·-···-~---·············-· 

Ii P P. R A T I N r. Y P. A R !: 
..................................................................................................................................... 

1 2 l 4 s 6 7 A q 10 
------·-·-·-------~----···-----------------·-----------------------------·-··-··-··---------··---------------··-····-·-···········-··· 
t'~: f~ ~ ~Pf:1r~ nt"pT~:"L~t l\l~~ mu~ 401S.7~ 5526.48 ~i9~.~8 ~12q,£R 5761.78 ~4Q4,00 ~224.21 4q54,41 4684.64 
1

• 1~~~ - :'i:rr,··nt 0Pprt-:'1.l~ 1•1" %7.0~ ~H.H 770.09 647.4~ rn.11 m. o~ ~.l~.H ~n1.!7 m,1q U5.2~ 

~i 1.in:·,. 1416.''.~ ~199.06 47~6.)q 504e.1J ~122.17 SJ9j,74 4958.61 4721 .01 4481 .24 42JQ, l9 
f,,.,$ ' !:n.1~l1Crb,.j l\Fpr~~j~t_ic.n o.oo o.oo J.00 o.oo o.nn 0.00 0.00 0.00 0.00 o.oo 
T•uhl~ Tn;'nll' 141U8 11q9,P6 47~6.19 5048.11 5122.37 ~JqJ,74 4958.61 ml .01 m1.24 muq 
.di ~ ?~\ 154.09 m.76 mun 1m.01 1m.~q 1m.u 1m.6~ mo.i~ 1m.11 1n~u~ 

------------------------------------·-- ·---·--·-···--- .. ··-·············-·············-·-········································ 
no om 
z~ 
c..nr-co 
r--o 
~~ zm 
--tZ 
(./) -f 

' I. 



-------------------
.TOR NO. OCTT.-105 EXHIBTT 62 

I UNTTRn NATIONS TNOUSTRTA~ OF.VRTnPMRNT ORGANTiATTON 
ANO 

J\RAR TNntl~TRTJ\T, flF.VF.T.<1PMF.NT i\NO MTNTNr. ORC11\NTU\TTON 

I PRO.H~CT PROFTT.F. ON CTRCllTT ARF:l\KJms /\NO TSOf,J\TORS 

OF.PRF.CTATTON FOR TAX 

(I 000 !IS $) 

-------------------------------------------------------------------------------------
Ruilciinq & 

\\PIW C i v i 1 Wo r k 
Rnt.P 4% 

Plant. nnci 
Mi'l~hinP.ry 

A% 

MiRr.. Fix~n 

ARR~tR AmortiA~tinn Tnt~J 
10\ 10\ 

-------------------------------------------------------------------------------------
\',-, l n.-· <}15A.fi1 4771. 57 104.66 7q4.oo 
n~prPrl.=ttinn YPar 1 166.15 1A 1 • 71 .1q.61 7q,40 Afi?.011 
R""\ l .=tnr.P A?q2.2A 41AC).A4 265.05 714.60 
n~prPr.iatinn YPar 2 .1~1 .6<} 151.lq :u. 46 7<}.40 Alfi.74 H.=t I .ln1:P A440.5q 40.1A. 66 210.60 6.15.20 
D<->prPrldt i.~n Yf>.:ir 1 1.17.62 .121.oq 29. cm 7q,40 770.0CJ Aa l anr'• A102.97 1715.56 200.62 c;t;5.AO 
npp1·.-..c1.~t1nn y~ .... ~r 4 1:?4.12 2<}7.25 26.0A 79.40 72n.A4 A.:i l .1nrP 777A.A5 141A.12 174.54 476.40 
Df'prPr1at1on VP.ar ~ .11 1 • 1 5. 27.1.47 .. 22.69 79.40 6A6.71 B.:ilnnrP 7467.70 1144.A!i 151 .A5 1'17.00 
OPprPriat.1on YPar 6 2qfL 71 251.5<} 1 9. 74 7'L40 649.44 RalanrP 71fiA.9q 2A91.27 112.11 117.60 
OPprP.r.iation YPar 7 2A6.76 211.46 17.1 7 79.40 614.7q Hii 1 a nr.P fiAA2.23 2661.AO 114.<}1 21A.20 
OPprPriatinn YP.:ir A 275.2<} 212.94 14.94 7q,40 5A::!."l7 RalanrP 660fi.q4 244A.A6 9<}.99 15A.AO 
0PprPriatinn VP.:ir q 264.2A 1<}5.91 11. 00 79.4') ~1)2,l)CJ 
H.:i 1 .:in1'~"' 6.142.66 22'l2.95 Afi,qq 79.40 
OPprPrtat.inn YPar I 0 2'l.1.71 lA0.24 11. .11 7q,40 1)24.61) R."\ l <'11)1'P 60AA.<Hi 2072.71 7c;,6A o.oo 

------------------------------------------------------~-------------------------------

wnv : l\lr it. t.~n nown Val up 

no 
o~ Zm 
(./) r-co 
r--o 

>~ zm 
--i z 
(./) --i 



-------------------
JOB IO. : DCIL-185 

lti-u 

'· ~1w 1atrr1~)1' Con•ua.1hl1-~ 

:. '•~1sh,.d Stock 

\, Su~dry Dtbtar' 

TOTAi. 

lnrr,.ut /ld,.rr,.Hr) 

Slo1•k V~r1Al.1on 

UllTID IATIOIS IIDDSTRIAL DKVRLOPllRIT ORr.AIIIATJOI 
AID 

ARAB llDUSTRIAL DKVRLOPllRIT A•D MTITIG ORGAITIATJOI 

PROJlt'T PROPl!.I 01 CTRCDJT RRRAURS HD 1501.ATORS 

llORIIIC CAPITAL RKQUIRl!llRITS 
llrcludir.q C11h ind B.lnk ~l1nc,,1l 

0 r P. R A T I I ~ 

6 

EXHIBIT : ~3 

I' 000 llS $I 

Y f. A R 

q I 0 

,,,),q6 &999.46 5554.9~ SSS&.~5 ~s54,q5 5S~•.9S ~S54.Q~ ~~~ •. ~~ ~~St.9~ §~~,,q5 

1922.82 2110.06 2137.30 21~9.37 2181.J~ 2&0l,t! 2425.E~ 2447.~) 24~0 .7~ 2491.82 

231S.67 2815.64 1131.41 31~7.~l llS7.7l l1S7.73 ~l~'.7~ ~i~7.73 11S7.7l l1S7.7l 
·····•·····••···••·••·•··•·•···•·•··············•····· .....•.............•........•.....• 
ft6ft2.45 qq•S.16 11023.66 11072.05 11094,ll 11116.20 11138.28 11160.l~ 11182.41 11204.~0 

·····················································-···································· 

8682.45 1262.71 1078.SO &8.l~ 22.oa 22.07 22.0ft 22.07 22.0A 22.07 

1922.82 207.24 207.2• 22.07 22.0A 22.07 22.0A 22.n7 22.0A 22.07 

I 

no 
o~ 
Zm 
(/)r-co 
r--c 

>~ zm 
~z 
(/)~ 

~. 



-------------------
JOB IO. : DCIL· 115 

DllTRO IATIOIS 11omm1. ORVRLOPllP.IT ORCAIIUTIOI 
AID 

me llDDSTRJAI. DIVU.OPllllT AID ltHTIG ORCAllUTJOI 

PROJICT PIOFJLI 01 CJRCDTT RRIAllRI AID 1901.ATORS 

PROJICTID CASI ?LOI STATlllllT 

llHIBIT : 64 

1'000 UK$) 
·-····························································-····························-·································-······ 

P. A R 
rnn~lrur.linn ...••••.•.•••......•.••...••••..•••••.••••••.•.•••••••.•••..•••••••...••••..••••••••.•••• 

r,r1r.d 1 2 l • ~ 6 7 8 ~ 10 
..................................................................................................................................... 

1. ~rrRrr.~ 

............... 
~~~·r~~" :n ~harr r~p1l•I 
·~·r~A~· 1n T~r• Lo~n 
ln.-ro>d ~" 1 n R.1nk 
r.1~n 

Pro'1t b~f~r" T~I 

J~t,r~~t lddtd bar.k 
11~prP1·1~t inn 

TOTAi. I A I 

r.. 'PPl.trA':'IONS 

fll,"l'UI' 1n (',1p1t~l 

P.1p.an.h turf' 
ln,•rl'Ul'.'(llf'<."rr~'"' 111 
ll:'lrbnq rap1hl 

wi t.h 

mus o.oo o.oo o.oo 0.00 o.oo o.oo o.oo n.no o.oo o.oo 
muc o.oo o.oo o.oo 0.00 0,00 o.oo o.oo o.no o.oo o.oo 

n.oo am.cs o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo ma.u SC41.17 66C7,q8 6C30.35 6077.73 5725.10 5172.CA 5019.85 C667.2l Cl14.60 
0.00 867.0R 867.08 867.0R 867.08 867 .08 m.o~ 867.08 867.0S m.u m.os 

························-··········································································· 
1794&.6q 13258.17 6108.25 7515.06 7297.Cl 69C4.ft1 6592.18 6239.56 ~886,91 ~~14.ll 5181.68 
·····-·····-························································································ 

16372.11 0.00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo 8682.45 1262.71 1078.50 C8.l9 22.08 22.07 22.08 22 .07 22.oa 22.07 

I ... 

no om 
z~ 
(./') r-co 
r--c 

>~ zm 
~z 
(/') ~ 



-------------------
JOB IO. : DCJt-1 OS !IHIBIT : 64 

r•nnn n~ $! 
.......................................................................... ~---··········-·····-········-·································· 

V P. A A 

rnn~trur.tion -···················-·······-------------------·-----·----··--·----··-···-·-------·--·-·-
Pn ind I 2 1 4 5 6 7 A q I 0 

····························--······················-·······························--···········-······-·························· 

l~tni>st 
.............. 
r.r. !~ r1 l.oa n 
.• 1:\ p.~. q~l.74 107U2 1076.n I076,q2 m.os rn .24 m.4o 74U6 m.n m.AA m.o4 

0n W11~k!nq C.1p1t~I l.n~~ 

. ' a\ r.a. o.oo 1m.s• 121U4 qi) .66 607. 77 30).8q o.oo o.oo o.on o.oo o.oo ......... . ...... ····-·· ....... ······· -······ .............. ····-·· ....... ---···· 
'"'A! !r.t~rr~• Q~l.H m2.46 22Q2,f6 1qR8.S8 1601.8~ 1215.11 m.40 745. S6 m.n m.Bft m.o4 ........ . ...... ···-··· ······· ....... ······· ....... ....... ....... ....... . ..... 
•u o.oo 154.09 7qq,76 llA9.IO 1262.0l 1280.Sq 12q8,44 1219.65 11R0.26 1120. 11 mu~ 
~~ ~ ... ~ .. :':.~ 0.00 o.oo o.oo m.n m.41 897.41 112J.7q 1121.79 IH6.1~ 1H6.15 IH4.87 
r•;:.n•rnt Jf Tn1 !.n.;n o.oo o.oo o.oo m.n 690. n m.n m.n 690.13 690.ll m.11 690.13 
~~p.iv1 .. ~1 ~r Work! ftQ 

r1p1l~I lou 0.00 o.oo 2170.61 2170.61 2170.61 2170.62 o.oo o.oo o.on o.on 0.00 ................ 
TOTAi. '8' 17123.85 11329.00 6S25.54 R014.5~ 6670.64 6276.18 3961.0l lR19.41 m1. 1,1 1758.75 '°64.16 

·························································-·-······································· 
O~n.nq ~!~net 0.00 m.u 2554.21 2316,q2 1837.41 2464.22 1132.85 5764.00 Rl84.15 1016q,r,~ 11q45,11 
Surp!us /IOtf1~1tl dur1nq 
th, Yt~r f A · R I rn.u 1m.n -217.29 -m,4q 626.79 668.63 2631.15 2420,l'i lqA'i.40 1775.56 1117.52 
!'bs1nq R.ll~nct 624.U 2554.21 2116,q2 IRll.41 2464.22 1132.85 5764.00 8184.15 10\~q,55 1194~.ll 11062.61 

··········-························································································································ 

no om 
z~ 
(,/') ,..-co 
~-0 
)>~ zm 
~z 
(,/') ~ 



-------------------

A~~: 

(.PSS: 

Arld: 

r • .-.s: 

Shm Capital 
ReJPrYPR ' 5urplu~ 
SRARJ:BOr.RP.RS' mn 
lnt~nqtblP AsaPt! 
TAllGlRl.F. U'.'T ltORTH 
Tna 1.o~n 

NPITAI. FllllD 
N~t FllP.~ A•RPlR 
IF.'T 1'TIRRF.IT ASSF.'TS 

A. mm ASSRTS 

Wnrkinq Capihl 
C'uh' !Mnk Bahnr.f' 

DITHD IAT101S JID•5'R1AL DRVILOPMnT ORGAIUATIOI 
AID 

ARAB tlDDSTRlAI, DIVKJ.OPMP.ff AID MJlllG ORGAIUATJOI 

PROJICT PROPILI 01 CTRCDIT RRIAllRS AID TSOI.ATORS 

mus 
1062.2q 

10016.64 
714.60 

q322,04 
srn.H 

182%.18 
1~742.17 

2m.11 

PROJICTID BALUCI SHIT 

1•000 ns $l 

y ,, A R 

' s 6 7 q 10 

R974.lS Rq1•.1s 3q74,1s aq74,1s 9q74,1s 3q74,1s Aq74.lS 9q74,1s 9q74,15 
1411.24 sqs•.11 8651.15 11111.11 11s14,20 16079.68 11q10,40 1qs11.2q 204q4,11 

12385.59 14qs8.46 17627.SO 201!2.08 22788.SS 25054.0J 26384.75 28505.64 2q468.48 
615.20 555.80 476.40 197.00 117.60 238.20 !SA.AD 7q,40 0,00 

11150.19 14402.66 111s1.10 1991s.oe 22470.95 24815.8' 2&125,qs 28426.24 29468.48 
gq74,14 8284.01 75q],68 6901.lS 6211.02 ~522.69 4812.16 4142.0l l4Sl.70 

20724.71 226A6.67 24744.78 26818.43 2868J,q7 lOlJR.52 11~~8.ll 12568.27 l2q20.IA 
14q~4,4q 14166.Al 11,79.ll 12591.45 11801.77 11016.09 10228.41 q440.7l 8651.0~ 
5770.24 8519.16 11365.65 14226.98 16880.20 19322.43 21129.~0 21127.54 24267.11 

8682.45 qqcs.16 11021.66 11012.os 11oq4,11 11116.20 111J8.28 11160.35 11182.4J 1120•.so 

u i)f'r Cuh Plow Sl~t .. 1t.atl'aent 2554.21 2l36,q2 1837.H 2464.22 llll.85 5164.DO ft!U.15 1016U5 1194S.ll 13062.63 

TOTAi. 'A' 112J6.66 12282.oa 12861.oq 135l6.27 14226.qa 16&80.20 1ql22.4l 2132q,qo 21121.s4 24267.11 

R. CDRR!IT f,fARH.ITIP!S 

Sank Lou 8682,,S 6511.84 4J41.2J 2170.62 0.00 0.00 0.00 0.00 0.00 0.00 

TOTAL 'B' am.cs 6~11.u rn1.n 2110.62 o.oo·· o.oo o.oo o.oo o.oo o.oo 

•RT C9RREIT ASSF.TS IA·RI 2s5c.21 5770.i4 ss19.8~ lll65.65 14226,q8 16seo.20 1q322,41 2112q,qo 21127.54 24267.11 

no 
o~ 
Zm c.1,,.-
c O 
r- "'C 

>~ zm 
~z 
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.JOB NO. ocn.-105 

DEVELOPMENT 
CONSULTANTS 

F.XHIRIT : 66 

UNITED NATIONS INDUSTRIAL DEVEJ.OPMF.NT ORGANIZATION 
ANO 

ARAB INDUSTRIAi~ DEVEU>PMF.NT AND MINING ORGANIZATION 

PROJECT PROFILF. ON CIRCUIT BREAKERS AND ISOLATORS 

BRF.AK-F.VEN ANALYSIS 

('000 us$) 

------------------------------------------------------------
Sl. 
No. Particulars Amount. 

------------------------------------------------------------
l. Raw Materials a11d Consumables 
2. Power 
3. Wat.er 

4. Sub-total (1 thru 3) 
5. Contingency 

6. VARIABLE COSTS 

7. REVENUE 

8. CONTRIBUTION (7 - 6) 

9. Labour & Plant Overhead* 
10. Other Factory Expenses 
11. Adminislralive & Sales Expenses* 
12. Sub-Total C9 thru 11> 
13. Contingency 
14. Sub-Total <12•13) 
15. Inleresl* 
16. Depreciali<JO 

17. FTXF.D COSTS (\4+15•16> 

RREAK-EVEN SALES 

BREAK-F.VF.N POINT 

CASH RREAK-f.VRN SALES 

CASH HPEAK-F.VF.N POINT 

17*7/8 

21455.64 
259.57 

22.80 

21738.01 
1086.90 

22824.91 

38419.00 

15594.09 

6266.83 
198.43 

1961.09 
8426.36 

421.32 
8847.68 
1270.41 

867.08 

10985.16 

27064.03 

70.4\ 

24927.82 

64.9\ 

------------------------------------------------------------
" Averaqt.! ov~r J 0 y•·-• rH 
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.TOR NO. OCH.-105 

DEVELOPMENT 
CONSULTANTS 

F.Xlll BIT 67 

ONTTF.D NATIONS TNDOSTRTAJ. OF.VF.l.tlPMF.NT ORGANT7.1\TTON 
ANO 

1\RAR TNOOSTRTAJ. DF.VF.J.ClPMF.NT ANO MTNTNG ORGJ\NT7.J\TTON 

PRO.TF.CT PROFTJ.F. ON CTRCUTT RRF..l\KF.RS .ANO TSOJ.ATORS 

TNTF.RNl\J. RATF. OF RF.TURN 

~·ooo ns s> 
------------------------------------------------------------
YP~r Out.flow Inflow NPt TnfJow 

------------------------------------------------------------
0 -17Q4A.6Q 0.00 -17948.69 
1 0.00 4575_q2 4575.Q2 
2 0.00 6308.25 6308.25 
1 0.00 7515.06 751!L06 
4 0.00 7297.43 7297.43 
5 0.00 6944.Al 6944.81 
6 0.00 6592.18 6592.18 
7 o.oo 6219.56 6219.56 
8 0.00 5AR6.91 5AA6.93 
9 0.00 5514.11 !1514 .. 11 

10 0.00 SlAl .6A 'i1A1.6A 

rrm 12.2% 

-------------------------------------------------------------
Out.flow Proirct. r.oRt 
Inflow • Profit hPfnrP TntPrf>Rt, OPprP~iation and T~x 
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DEVELOPMENT 
------------CONSULTANTS 

PLANT LOCATION : U A E' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COUNTRY : UAE 

DEVELOPMENT 
CONSULTANTS 

The financidl dna l ys ts .tnd t'\ .tl u.t l ton of the proposed 

project for selling up of the Cir-euil Bredk~rs dnd 

Tsoldlors plctnl in lhis counlry .tn_• b.-tsPd on the cctpdcily 
ulilis<.tlion, pric·t~ .1nd c:osls. 

Projecl Cusl 

The eslimdted cost of the project of selling up lhe pldnl is 

dround USS 18.70 million dS cdn be seen from Exhibil-68. 

The project cost includes the expendilure towards 

o Land dnd ldnd develqpmenl 
() Building and civil work 

o Planl and mdchinery 

0 

0 

0 

0 

Miscellaneous fixed asi;els 

Preliminary expenses 

Pre-operative expenses 

T~chnicdl know-how (ees 

Preliminary expe~ses have been assumed on a lumpsurn basis on 
Lhe projecL cosl. Pn ... -operative r:-xpen:oes have three 
components, v J z. , establishment, travelling expenses- and 
mi scel ldnt~ous expenses. EsLrthl i shm1·nl 1:osts have be~n 

computed on tht• basis of setl<JriP.8 p.-tyr.tble dnd overheaclH lo 
v.-t r i1.11JH pcr:-;C1nr11• I who havt> I 11 ht· rf.'C r111 lt!d .J t var1011s 

hrtve been I .t1~1·n t1H .ipprox imaLt· I y I 01. of 1·~L1b 1 ishm1~nl. costs 

fr·111n second Lo I h1• liisl. quarter nf the r:orn;Lruct.ion period. 

lumpsum 

'L !'i% of 

IJll' pro je1•t <:11HI r·xr· I ud i 11q i nl f•1·1·:·d d11r 1 r1q 1·11ri:-it r111·t inr: .irid 

lll<J r ~I I fl fllll n ,. y r" ,. "" ,, k I II I I ( ... f' j I d I • 
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DEVELOPMENT 
CONSULT ANTS 

.ilso ineludt•s 1nlPrt>sl durin':) t·onsln11·l 1on .u1d ni.1r91n mone: 

(or wurk i ny C<tp i l .ti . 

Phasing of Cdpi Led expemli lure 1s based on implementation 

plan, dnd inleresl during l."unslruction has been computed 

bC:ised un I he ph<tsing. Th.,·se lwo dre presented in F.xhibils 6<) 

.ind 70 n·speel iv,.Jy. 

Mcirgin money for working Cdpil.:1] is presented 1n Exhibit-71. 

In computing margin money il is assumed lhdl adequdle 

provisions have lo be kepl towards slordge of rdw mC:ilerials 

dOd consumdbles required Lu be imported. 

The pro~ecl is C:issumed lo be financed by Debl-Equily Ral10 

of 1: 1. 

Production, Sales and Revenue 

Sldtement of production and sales of various product range 

dnd lhe revenue lhal will be generated from lhe sales of Lhe 

products over the 10-year period are presenled in Exhibils 

72 and 73 respectively. Capacity ul.ilisalion is dSSurned al 

th•· ?«tle of AO% in lhe firsL year, 90% in the second year 

~nd 100% from lhe lhird yedr nnwdrds. 

Costs 

Tht· .1nnu;1l costs of pr .. rlw·l 1c1n .ind s<tles <:ompul,_•rJ over 10 

y1·.11·:-; .in· prt•senl.t~d 1r1 Exhibtl -74. Tn f'Hli11 .. tl ing Lhel-:le c:o::1Ls 

11. 1s .is81uned 1.hal Lh1_· s.tlar1•:s .ind witrJeH will 1ncrt:ilHe r1t 

I h' · f I. ti r·. ti t • < 1 f ') ~ '· v 1 • r y y 1 • .1 r· • 

Prof i I ., IJ i I i r y 

pnif1l..1L1l1l.y st .ii "'"''nl IH In 

Exh1l11I -7 .... I .ix wo1·kH oul lo .1bout 

r, • 4 ~. " ( I Ii' • , I\' ' • 1· .t •.Jf • r< • v' · n 111 • • 
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DEVELOPMENT 
CONSULT ANTS 

Slctl•·r.tenl of fix·~d .tsst>l.s ~ind deprecictLion under slr.il•Jhl 

line method is presenl.t:>1l in Exhibil-76. TdX cumpuldtim1 dnd 

d~precialion for lax are presented jn Exhibits 77 and 78 

rq_,~pecL i ve I y. 

Working c<:1pilal requjremenls are shown jn Exhibit-79. 

Prujecled Cdsh flow sl.1temenl Jnd Ldlctnce sheel 11ver 10-year

per .iod <:1re !-;hown in Exhib.its 80 and 81 respecl i.vely. The 

lerrn loan will be repdid in 15 years including a 2-yedr 

moratorium. 

The project breaks even al around 84% and shows intern<:1l 

rdte of rtlurn of 17.6% dS can be seen from Exhibits 82 and 

83 respectively. In computing internal rate o( return, 

outflow is laken as the projecl cost and inf low is taken as 

the profit before interest, depreciation and lax. 
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.JOB NO. 

1:~ - :n 

DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

DEVELOPMENT 
CONSULT ANTS 

P.XHIBIT : 68 I 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT &REAKERS AND ISOLATORS 

ESTIMATED PROJF.CT COST 

( '000 l'S s I 
-------------------------------------------------------------------------

Items V;due Tot~tl 

-------------------------------------------------------------------------
1. Land and Land Development 

(@ US$ 179 per m2 for 13909 m2 ) 

2. Building and Civil Work 

i) Workshop Building 
~@ US$ 896 per m2 for 5428 m2 ) 

ii) Administrdlive Building 
(@ US$ 1059 per m2 for 512 m2 ) 

iii) Auxiliary Buildings 
(@USS 1059 per m2 for 1505 m2 ) 

iv) Open slurage yard 
(@ US$ 896 per m2 for 750 m2 ) 

Sub-tulal (2) 

1. Plant and Machinery 

i I rmporLed 

o Circuit Breakers 
- Machjne shop f'£111ipme111 
- Fahrfrat ion shop t•11uipm1!nl. 
- AsM:rnb 1 y ~hop •:ciu 1pment 

u lsolalors 
- Machint· shol' 1·q11ivmF>nt 
- Fain il".1t 11111 :~hop "'ll'jprrwnl 
- Assf'mh I y ·.;bop 1•q111 pni1:nl 

o G.11 v.111i:>i111; :. V 1 .. , r 111p Lil 11ir. "'I"' pr11P11t 

o Tf'i-;1.tnr. "'l111p1111·11t 

11 Tool rour11 1•1111ipnw11I 

11 :-talt•r'i.d t.;1111111 nr. •·11111 pnll'11I 

11 ll.111dtoul:-. ;, 1111•,1:.;111 1111: 1 w;I r11m1•J1I :; 

11 /\\IX I l 1;1fy "'Ill i 1'1111'111 

1'11 I . ti F. IJ. II. V.t l 11,. 

2489.71 

4863.4') 

542.21 

1593.80 

672 .oo 

)1)76.60 
R 1. I'• 
I 1. 51, 

')}) .'10 
)) • l'> 
17.00 

'27 .00 
rl ,00 

11 R. fiO 
'2(1'1. 2) 

10.00 
10.00 

11 7.'l. "4 i 

2489. 71 

7671.SO 
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JOB NO. DCTl.-105 

ltPmS 

ii ) 
iii ) 

iv) 
vl 

Tnsnr:rnrP F. Frright (@ 10! of FOR ValnP) 
C:. T. F. Va h1P 

Import rtnty @ f.% on C:TF valnP 
Transpm·t."\tion @ 1% of C.TF V.-=tlllP 

l.anrtNt r.ost at SitP. [Suh-total (1)) 

4. Hisc.PllanPous Fixed Assets 

i) 
ii) 

iii) 
iv) 
v) 

vi) 
vii) 

viii) 
i.x) 
xl 

''i. 

Transfonners 
Swi uhr.~a rs 
C:P.ntr:ol Airr.onrlit.ioni.ng systPm 
Tllumination,Fans and Room C:oolPrs 
WatP.r Pumps and Tank 
C:ompr~ssors 

FirP. fighting systPm 
TP.lP.rommuniC'ation systP.m 
Office Fnrni tnrP. and P.qui pmP.nt. 
VP.hic.lP.s and WPighhridgP 

Suh-to ta 1 ( l ) 

Pr~liminary P.xpP.nsP.s 

i) P.stahl ishmrnt 
ii) Travr11 ing P.xpPnsPs 

iii I Miscf'l lanro11s 

7. TP.rhn ir :i I Know-how FPf>S 

R. S11h-t.ntal 11 t.hrn 7) 

C:ont ingrnry ~ ')% nn ahovr 

10. S11h-tnt;1I IR 1, 'tl 

11. Tntt>rP:H ilurine Consl r11cl i1111 

12. M.irgin Mnm•y for W11rki111: C:.1pil;1I 

TOTAi. COST 

Va 1 uP. 

117.Rq 
14%.76 

20q.s1 
14.q] 

2fl.OO 
4,ftO 

1q. to 
'i.00 
6.'iO 
2.qo 
fl.00 

11.00 
1.00 

q4,RO 

2'l.OO 

110f.. 'i 1 
110,00 
40.00 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 68 

l '000 ITS $) 

Total 

1741.54 

25.00 

'i'H .on 

111240. If. 

R12.0I 

17052.17 

~ 11. Ir; 

7RI. 7'l 

IRfiF17 ,07 



!1!111--~----------------

I 
1: - -

JOB 10. : D•~IL· I 05 

DllITF.li llATW.S TIOOSTRUI. DKVKl.OPMHT ORGAIUATIOll 
AID 

ARAB TIDDSTRIAL Dl!VRLOPMP.IT A-D NillIIG ORGAIIIATlOI 

PROJKct ~ROPH.E 011 CIRCUIT RRP.ORRS ~!D JSOUTORS 

PRASIIG or CAPITAi. KZPHDITOH 

mIBIT : 69 

(I ooc (J~j n 
-~----···-·-••¥••·-··-·····-··--·---······-··--·····--·····-················································-·--········-····4• 

Cnn1tru~tion Ptriod th QuartPr~ 
fot.d I ·-·--·-··--·~----~---~----·-······-··········--·················-4•• 

------------------·-···----·-----··---M•••·-·····-··-····-·····-······-·········--·-·-············-~-----··················--·· 

'.;ij u,d !,1~~ 11~v-l,1pr.~~t mu1 0.00 4q7,q5 Q9S.88 995.!8 o.on o.oo o.oo 0.00 

~11' l.~11!~ .ind ti~1. Work m1.~n 

---· 
ii ~rk~~op Ru1 !d,nq 4d63. 49 

111 Ad11~:strat1ve Ru1!~1nq ~42. ~I 
i1J' J.u11l1uy Ru: lo~nqR I SCIJ.80 

o.uo o.oo 121~.87 121s.e1 121~.R7 121~.ss 0.00 0.00 
o.~o 0.00 216.88 215.R8 108.H o.oo 0.00 o.oo 
0.00 0.00 rn.n rn. 21 rn .26 o.no n.oo o.oc 

•1·) 11Pt'n Stnr.~q!:' Y.1 ~d m.oo 0.00 o.oo m.oo 22t. 00 224.00 0.00 o.on 0.00 

l. rlanl and M«rhir.~ry JW.~4 

1l nrd~n ~q i122.46 o.oo c.oo 1122.46 0.03 0.00 o.oo 0.00 o.oo 
111 SupplJ, d~l1verr And 

IRAtall•tion •t ~itP 261 ~. na o.oo o.oo o.oo c.oo o.oo o.oo mun 65.U 

! 

no oni 
z~ rn5 <_: 
r-1:1 

:;!~ zm 
--1Z 
(,/') -4 



-------------------
JOR 80. : DCIL·105 EIHlBlt : 69 

('000 !JS $1 
------------------------ ---------·····------····-·-···-~·--·~------··------·"··-·-----------··-----·-··-······------· ········· 

ron~lturl ion Pniod in (~·1.'r~rr~ 

Tot.' 1 -• -• ·., -• -• -• • -• -• • -• • • • • -• • • • • • • • • • • • • --- .. • --• • -- • • -·• • • • --• • --• • • - • 
4 

-·······------------·----------------------------------··--------------------------·-----···········----······················· 

~. M1srpl;Jnl'GUS Fi1Pd AssPlR HUD 
..... ~ .... -. 

l; Transfor1ns h.~o O.QO o.oo o.oo 5.20 uo 20.80 0.00 o.oo 
'1 I Sv t ti:hqP.ir~ uo o.nn 0.00 o.oo U2 G.60 UR o.oo o.on 

!'11 Ct>ntr~I A1rr1)nd1tliln1n11 sysll'll H.10 o.oo o.~o o.oo 15.82 o.oo ~UR ~.oo o.oo 
:f') Tllu•1nat1nn,V~ns ~n~ Rana rnnler~ UC 0.50 o.oo o.qn o. qo o,qo o.qo n.90 o.oo 
\' l Watrr Pu1ps and T~nt ·~. ~o n.on c.oo n.oo 1.2S l.2~ o.no o.oo o.oo 

I'll tn1µrP~~M~ 2. q~ o.on 0.00 o.oo 0.5R o.oo 2. 1 i 0.00 o.oo ' ~ : . FtrP fiqht1nq ~ystP1 u~ o.oo o.on 0.00 uo uo l. 00 un l.30 
;· 1 I! I !Pl~cu1111n1rat1nn syst .... 1 11.00 uo 1.10 o.no I. 10 2.20 2. 20 2.20 2.20 

!ll Off11~1- Furn1turP and P.qu1p1f'nl J.OG 0.00 O.l5 uo 0.10 uo 0. 10 0.10 1.15 
11 ~r>h!<•lp~ quo C.00 18.96 18.% 0 .o:. o.oo un n.oo ~U8 

I •. 
P•,.) 111nvv P.tptnsn 2UO IUO 12.SO o.oo 0.00 o.oo o.oo o.oo o.oo 

---· -..... 
~. rr~·~pPra!1vr ~lpPn~~S t47UI 

• l F.sl.\b I ts~lt>nl !306. ~l o.oo 24. 54 60.12 86.68 86.68 n1.n 131. 29 m.s9 
~1l Tr~vPll1nq P.1prn~P~ I l0,00 o.oo 2.00 6.00 9.00 9.00 lJ.00 l l.00 7R.OO 

•:1; Mi~r~ll•ntou~ u.o~ s.oo s.oo 5.00 s.oo uo uo 5.00 5.00 

fr.·hn1r.1 I lno11·hn111 F<'•'~ m.oo 2U~ 119. 40 m,40 89. ~s 59.70 ~q,70 5q,70 ~q.10 

···--·-· --·····-·-·---·-·--·-········-··-·······-··-·······-············-······ 
5. 5ub-•.nt.~ I I I thru 71 16H0.16 47.RS 681.60 4517.05 1402.2: 2246.61 1rn.n 2m,99 1057.~0 no , . r"~t1nqtn1•y ' ~\ 11n ~hnvl' 812.01 2.~9 H.08 m.es 170.11 112.31 76.07 lJUO 52.88 om 

z~ --~---··· ·····-····------------··············-·····-···························· (/) r--! o. T'l'hl 18 ' ~l 170S2.17 S0.24 m.6s m2.qo m2.J2 ms.94 1597.42 2904.2q 1110.18 co 
r-- -0 

••••••••••••••••••••••••••••••n•••••••••••••••••••••••••••••••••••••••••••••••••••~·~•••••••••••••~•••••••••••t•••••••••••• ~·••• >~ zm 
--iZ 

- (/) --i 

I 
I -
I 
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JOI\ "10, DCTt-lOS 

C.lpital F>cpt>ndit11ri> 

'4.l rg in 1'4onP.y 

7otal 

Fquit y 

I O~I\ 

Total 

UNTTP.O NATIONS TNOllSTRTAI. OP.VP.1.0PMP.NT ORGANTZAT'fON 
ANO 

ARAR TNDUSTRTAL OP.VP.LOPHP.NT ANO HTNTNG ORGANT?.ATTON 

FRO.JP.CT PROFH.P. ON CTRCUJT 8RP.AKP.RS ANO rsor.AmRs 

P.STIHATION OF INTP.RP.ST OHRING f.ONSTRUCTTON 

r.onp.trnr.t.ion PP.rind in Q111trt.Pri::o 

'\ ) 4 lj ,, 

EXHIBIT : 70 

( '000 !IS S) 

Tnt .1 I 
7 R 

S0.24 71S.foR 4742.qo 1572.12 21SR,q4 1sq1,42 2qo4,2q 1110.lR 170S2,J7 

o.on o.oo o.oo o.oo n.oo o.oo o.on 1R1.1s 1s1 .7s 

S0.24 715,f.R 4742,qo 1S72.12 215R,q4 1c;q7,42 2qo4,2q 1Aq2,11 17R11,q2 

:!C.,.~S lf.0,41 21q1,22 1R12.12 1244.Rfi R77.17 1'i4s,qs 105'1.11 ~lll.'i4 

2'i.28 lfo0,41 23~1.21 JR12.12 1244.R7 R77.17 1S4s,q4 lOSfi,13 qi11.s1 

so. 'ifi 720.R2 47R2.41 1fofo4,fo4 24Rq,71 17S4,74 1oq1,Rq 2112.2fi 1Rfifi7,07 

:.j 

no om 
z~ 
(./H-
CQ 
r" "'t1 

>~ zm 
--1Z 
(./') -I 



-- - - - - - - - - - - - - - - - - - -

L 

.JOA NO, : J>CH.-JOS 

lntPr~~t nn loan 

_ ~ lOt p.a. 

Total 

DP ht :'F.q11i t y 

EXHIBIT : 70 

( '000 llS $ \ 

Coni;tr11~tion Pf'riod in Q11;ntf'r:" 

----------------------------------------------------------------------- Tnt~l 
2 1 

0. 1 '2 4.'il 2q,sq 
0. fi1 q,01 

0. fi1 

0. 32 'i. 14 .1CJ,51 

l.00 1.00 1.00 

4 'i f1 7 R 

22,CJO 1 S, Sfi 10,CJ7 lCJ.12 11.20 11fi.h7 
5CJ.78 45,Rl 31 .12 21 • CJ.1 1S, '15 20f'.1,<J l 
q,01 i;q,7R 4'i ,Rl 11. 12 21 • en 1 fi,q. 28 
0. fi1 CJ,01 'iCJ,7R 4'i .Rl 11 • 1 2 14f.. 1'l 

0. fi1 CJ,01 r;q. 7S 4'> ,R 1 11'i.21 I 
0. fi.1 CJ,01 r;q,7R fi q. !1 '.? 

0. fi1 CJ.01 q. f.!1 

0. fi 1 0,f.1 

92.32 1l0,7CJ 157,12 1R7.~0 220.11 R 11. 1 c, 

1.00 t.00 1.00 1.00 

MP.ANS or FTNANr.TNC. 

1.00 

P.QllT1'Y 
l/lAN 

1.00 

q 111 . 'i !1 

qn1.r;1 

TOTAJ. 1.%(17 ,0;' no om < ____ ------------- ---------------·---------------------------------------··-----------------··------------ ----- - - - Z m 

----------------------

(./') r-
c O 
r- '"t1 

>~ Zz 
~-i 

~· 

.. 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. OCJl.-105 

IJNTTF.D NATIONS TNllUSTRTAl. DF.VP.lnPMF.NT ORGANT1.ATJON 
AND 

ARAR TNllU.STRT Al. DF.VF.l.OPHF.NT AND HTNTNG ORGANT7.ATTON 

PRO.JP.CT PROFILE ON CTRCHTT RRP.AKF.RS AND TSOl.AnlRS 

HARGTN HONEY FOR WORKING CAPTTAI. 

EXHIBIT 71 

( '000 HS $) 

---------------------------------------------------------------------------
Sl. 
No. ltP.m 

PPriod 
(0;1ys) f.ost 

P,;mk Fi nancP. 
AvailahlP 

(%) (Amount) 
Margin 
Mon Py 

-----------------------· ---------------------------------------------------
1. Raw materials & 

r.onsumablP.s 

2. Fin~shP.d Stork 

1. Sundry DP.htors 

Suh-total 

'~. F.Xpf'OSf'S 

Total 

f.O 

10 

10 

2%2.f.4 100% 

2077 .M 100% 

2.111.67 JOO% 

7R I • 7'> 0% 

RI 17 .fl'l 

2%2.f.4 o.oo 

2077 .64 o.oo 

2111.f17 o.oo 
--------
7111. <}4 o.oo 
--------

0.00 7R I • 7'l 
-------- ------
711'),<}4 7R I. 7'> 
-------- ------

----------------------------------------------------------------------------
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I .iOB NO. : DCIL-105 

UNTTP.D NATIONS TNOOSTRTAI. nP.VP.l.OPHP.NT ORGANT?.ATTON 
AND 

ARAI\ TNDlJSTRlAI. DF.VP.l.OPHl!NT AND HTNING ORGANTZATTON 

PRO.JP.CT PROJi'll.P. ON CIRCUIT RREAKP.RS AND TSnt.ATORS 

STATF.KENT OF PRODUCTION ANO SAJ.F.S 

EXHIBIT : 72 

(in Nns. l 

--------------------------------------------------------------------------------------------------------------
0 P P. R A T T N r. Y P. A R S 

------------------------------------------------------------------------------------
2 ) 4 r; 6 7 R q 10 

-------------------~·----------------------------~-------------------------------------------------------------

~nrk1ng Da~s!Vear 

l!ti)iS'ltlOO 

f'.TR~llTT RRF.AKF.RS 

- :.oo "\' srfi 

L'lp.\c it y (Nos. ) 
~nmtl l Out put (No~. ) 

Opt>tll ng Stock 
P 1·oct11c- t i r. n 
Tot.ti 
r.losi.og Stork 
Sal p~; 

- ~ :?O "\' S Ff. 

f..tpar1ty (Nns.) 
.\nnna 1 Output < Nn!'. ) 

100 
sot 

70 
~, f, 

0 
'if. 
'i fi 

c; 
c; 1 

70 
c; f, 

100 
qo1 

70 
f,) 

'i 
f,) 

f.R 
5 

f.2 

70 
61 

.100 
100% 

70 
70 

c; 
70 
7r; 

fi 
fiC) 

70 
70 

)00 
100% 

70 
70 

fi 
70 
7fi 

fi 
70 

70 
70 

)00 
100% 

70 
70 

fi 
70 
7fi 

fi 
70 

70 
70 

100 
100% 

70 
70 

fi 
70 
7fi 

f, 

70 

70 
70 

100 
100% 

70 
70 

fi 
70 
7fi 

h 
70 

70 
70 

JOO 
100% 

70 
70 

Ii 
70 
7n 

f, 

70 

70 
70 

100 
1ont 

70 
70 

fi 
70 
7n 

h 
70 

70 
70 

mo 
lOOt 

70 
70 

f, 

70 
1'"'no 'lom 
70z~ 

tnr-co 
~IJ 

70 )> ~ 
70 zm ...... z 

tn --t 



-------------------
r----------------------------------~-------------------------------------------------------------------------------------------------------------------, 

JOB NO. OCTL-105 EXHIBIT : 72 

(in No . .:., \ 

--------------------------------------------------------------------------------------------------------------
0 P F. R A T T N r. Y P. A R S 

------------------------------------------------------------------------------------
2 3 4 'i 6 7 R q 10 

------------------·--------------------------------------------------------------------------------------------
OpPn1ng Stock 
ProctHC't 1nn 
Tnt~l 

Cln,.ing Sto('k 
Sil If' . .:, 

- l 1 ~ 1'\' "fOl.R 

f~parity <Nos.I 
·\nrn?.'ll 011tp11t ISns. 1 

Opt>r. I rig st OC'k 

Product inn 
Tnt .'\ 1 
Clns1ng Stork 
s., 1 t'f. 

- '\ 1 Jo.:\' MOCR 

~aparity (Nns.) 
Annua I Out p11 t <Nos. \ 

Opf'mng Sto<"k 
Produr t ion 
Tot,, I 
Closing Str.("k 
S.'\ I PS 

0 
'it.. 
Cj.f, 

'i 
'i I 

70 
'it. 

0 
'ill 
'in 

'i 
'i : 

70 
')fi 

0 
I) fi 
'ih 

5 
'i 1 

'i 
fd 
t,,c:; 

'i 
fi 2 

70 
t..1 

'i 
Ii 1 
f,,c:; 

'i 
112 

70 
fl) 

') 

n.1 
fiR 

5 
62 

'i 
70 
7'i 
h 

i;q 

70 
70 

'i 
70 
7'i 
n 

f,q 

70 
70 

c; 
70 
7~

f, 
f,q 

6 
70 
7t.. 

f, 

70 

70 
70 

6 
70 
7n 

6 
70 

70 
70 

f, 

70 
76 

6 
70 

h 
70 
7f-. 

6 
70 

70 
70 

h 
70 
76 
h 

70 

70 
70 

h 
70 
76 

6 
rn 

6 
70 
7 fi 

f, 

rn 

70 
70 

f, 

70 
76 ,, 
70 

70 
70 

6 
70 
76 

f, 

70 

(1 

70 
7fi 

f, 

70 

70 
70 

h 
70 
7fi 
h 

70 

70 
70 

h 
70 
7fi 
h 

70 

f, 

70 
7 f, 

f, 

70 

70 
70 

fi 
70 
7fi 

6 
70 

70 
70 

h 
70 
76 

f, 

70 

h 
70 
7fi 
h 

70 

70 
70 

h 
70 
7fi 

fi 
70 

70 
70 

h 
70 
7 f, 

fi 
70 

f1 
70 
7fi 

(, 

70 

70 
70 

h 
70 
7h 

h 
70 

70 
70 

f, no 
70 om 
n z~ 

(, (/) r-
70 co 

r- ""O 

>~ zm 
~z 
(/)~ 



-------------------
I= I JOB NO. : ncn.-10s EXHIBIT : 72 

(in Nn~. I 

--------------------------------------------------------------------------------------------------------------
0 P P, R A T T N r. V F. A R S 

------------------------------------------------------------------------------------
2 1 4 'i f.. 7 8 q 10 

--------------------------------------------------------------------------------------------------------------
- l 1 KV MOCJ\ 

C."lpac-ity ( Nn~.) 100 100 100 100 .100 100 .100 100 100 mo 
Annu;i. l Out put (Nns.' '.?40 270 300 .100 .100 100 100 .100 100 JOO 

Opt"ning Stock 0 20 21 2'l 2'l 2'l 2r; 2'i 2'l 2 rl 
Prn<l11c-tinn '.?LiO 270 100 JOO 100 .100 .100 100 100 1or, 
T0ta1 240 2<}0 .123 1'2'l 12'i 325 12') 12') 125 ) 2'l 
Closing St.rn'k 20 2.1 21\ 2'i 2') 2') 2'l 2') 2c; 2'l 
S."tlt>s 220 2f,,C\ 2qR .100 )00 100 .100 100 100 100 

1 l 1'\' \'ac-1111m . . -

r.aparity (N<)S,) 100 100 100 100 .100 100 100 ~00 100 100 
Annual lmtput. (Nos.) 240 270 .100 .100 100 .100 100 100 100 100 

Op~ning St.nrk 0 20 21 25 25 25 25 2') 2'i 25 
Produc-tion 240 270 100 100 100 100 100 lOO 100 100 
Tot.al 240 2qo .123 .12c; 32S 32S 125 125 125 12c; 
Closing Stoc-k 20 21 2c; 2c; 2c; 2S 2c; 2S 2c; 25 
Salt's 220 2tiR 2(}8 100 .100 100 100 300 100 100 

TSOl.ATORS no 
- ~00 KV Pantograph o~ 

Zm 
(./),.... 

I 
f.."tpac-, t y (Nos. ) 100 100 100 100 100 100 100 100 100 100~0 

L 
Annua 1 Out put (Nos. ) 80 qo 100 100 100 100 lOO 100 100 100 >~ 

zm 
-1Z 
(./) -i 



I 
I 

'= 

-.---------··--------
JOB NO. OCIJ.-105 EXHIBI'r : 72 

(in Nns, \ 

--------------------------··-----------------------------------------------------------------------------------
0 P R R A T T N G Y R A R S 

------------------------------------------------------------------------------------'I .. 3 4 5 6 7 R q JO 
--------------------------------------------------------------------------------------------------------------

Opt>n1ng StnC'k 
Pn11111c-t inn 
Tnt al 
CJ OS i Og St 0(' k 
S.l l P:". 

- 220 to:\' C.RFR 

Capacity 1Nos,) 
.\nn11."1 I f)u t p11t { Nn~. \ 

Oprn1ng StoC'k 
P1·01h1C't ion 
Tota! 
C 1 n s i ng St • wk 
$.l \PS 

- 1~2 K\' C.RF.f\ 

Capa~i•y I No~., 
Ann11.ll 011tp:1t. l:-Jos,) 

f'!pP•\ini:; Stock 
PrntinC't 1m1 
Tot;~ I 
c I OS 111g s I ('(' k. 
,::;,, \ .. ~ 

0 
,qo 

RO 
7 

71 

50 
40 

0 
40 
40 

l 
'\7 

50 
40 

0 
r.o 
!.O 

1 
1i 

7 
qo 
q1 

,q 
Rq 

50 
45 

1 
4r; 
4R 

4 
l. 'i 

50 
4r; 

1 
(, r; 
~R 

~ 

I~~, 

R 
100 
lOR 

R 
qq 

c;o 
50 

4 
50 
54 

4 
')0 

50 
50 

4 
'iO 
'>4 

4 
')0 

8 
100 
lOR 

R 
100 

50 
50 

4 
50 
54 
4 

50 

50 
so 

4 
r;o 
54 

4 
50 

8 
100 
lOR 

R 
100 

50 
50 

4 
50 
')4 

4 
50 

50 
50 

4 
r;o 
54 

4 
50 

8 
100 
108 

R 
100 

50 
')O 

4 
')0 
54 

4 
'iO 

50 
50 

4 
'iO 
r;4 

4 
50 

R 
100 
108 

,q 
too 

50 
')O 

4 
50 
S4 

4 
'>0 

50 
50 

4 
r;o 
54 

4 
50 

R 
100 
108 

R 
JOO 

')0 
50 

4 
'>0 
c;4 

4 
50 

50 
r;o 

4 
')O 

.54 
4 

so 

R 
100 
!OR 

R 
100 

')0 

50 

4 
50 
54 

4 
50 

')O 

50 

4 
'10 
54 

4 
c;o 

,Cj 

100 
!OS 

R 
1nn 

'in 
'10 

I 
4 

')() 

c; /1 

4 
c;o 

50 
50 

4 no 
r,n om 
c;1. z~ 

'· (./') r-
'10 co 

r-""tJ 

>~ zm ..... z 
(./) ..... 



-- - - - - mm - - - - - - - - - - - - -

I 

I 
I 

_ j _ 

I 
I 
I 

I 

----------------

JOB NO. : DCH.-10') 

11 l\.\' \.~F.f\ 

rap~~ity iNns.l 
.\01m:1i LHtpnt •Nns. l 

Opt>n111~ StnC'k 
Prnch1C' t i no 
Total 
Closing StnC'k 
S~lt>s 

- 11 K\' f.RF.R 

\.apaC'ity (Nos.) 
Annual Output (No~.) 

Opf'ning StnC'k 
PrnrlHc-tinn 
Total 
t~ 1 os i ng St oc-k 
Sa 1 f"S 

~00 

fi40 

() 

(,~CJ 

l40 
')J 

i;q7 

ROO 
640 

0 
640 
n40 

')J 

'iR1 

2 

ROO 
7W 

': l 
720 
77'1 

fiO 
711 

ROO 
720 

')] 

720 
77'1 

f.0 
71) 

'i 

:~oo 

:')00 

l10 
ROO 
8fi0 

f, i 
7q1 

ROO 
ROO 

60 
ROO 
RM 

f, 7 
7q3 

0 P ~ R A T T N G Y E A R S 

4 

ROO 
800 

f, 7 
800 
8fi7 

f, 7 
ROO 

800 
800 

6 7 
ROO 
R67 

f, 7 
F.00 

') 

ROO 
ROO 

6 7 
800 
867 

67 
800 

800 
800 

f, 7 
800 
8fi7 

f, 7 
ROO 

6 

800 
ROO 

f17 
ROO 
867 

67 
ROO 

800 
800 

67 
800 
867 

f, 7 
ROO 

1 

ROO 
800 

Fi 7 
ROO 
R67 

67 
ROO 

ROO 
ROO 

f, 7 
800 
867 

f,7 

ROO 

.1 

ROO 
ROO 

(, 7 

ROO 
R67 

67 
ROO 

ROO 
ROO 

fi7 
ROO 
867 

67 
ROO 

EXllIBIT ~ 
I 

(in No.-.. ) 

q 

ROO 
ROO 

67 
800 
Rf. 7 

67 
ROO 

ROO 
ROO 

f,7 

ROO 
R67 

f,7 

ROO 

10 

'100 
ROO 

f1 7 
,qpl) 

P.f.. 7 
f, 7 

~00 

RO:l 
MO 

f, 7 
RO') 
.%7 

f.7 
ROO 

-------------------------------------------------------------------------------------------------------------- ()CJ om 
z~ 
(./) r-
c Q 
r-""'O 

~~ zm 
~z 
(./) ~ 



-------------------
llllTID IATIOIS llDDSTRIAlo DIV11oOPMBn' ORCAllllATlOI 

HD 
AIAB llDUSTRIAL DIVILOPICKIT AID MllllG ORGAlllATlOI 

PROJICT PROPILI 01 CIRCUIT BllAl!RS AID ISOLATORS 

STATl!ICDT OP RKVDOI 

!IBIBIT : 73 

('OOO ns $1 

----·----------------------------------------------·-----------------·---·····----···----···----···-························-·· 

r~o~url 

Vo I tAqt> RanqP 

AvnaqP 
Stl I inq 
Pricl! 

(US $/Unit) 

O P F. R A T T R G Y F. A R S 
------····-·-·-···-------····--········--·-·····--·-··-·······~---······················· 

6 R 10 

---------------------------·-----------·-·······------·-------------------------------······----················-·············· 

ClRCl1l! RRP.AIF.P. 

- m n sF6 
• 220 IV SP6 
• 132 lV llOCR 
- n rv 110r.B 
• 11 IV llOCR 
• 11 lV Vmrna 

Sub-t.nt.l l 

1~0'J.T0R 

· 400 lV P~~loqrap~ 
- m IV CRP.8 
- m 1v ru:~ 
· n IV CRP:I! 
· 11 KV !Jacuu1 

~2000.00 47~2.67 
q200ft.OO 4/?i,67 
q2oOO.OG 4721.67 
1~700.00 805.93 
15700.00 1454.00 
\5700.0~ 1414.00 

5i42.33 6386.33 6&&0.00 6440,00 64&0.00 64&0.00 6&&0.DO 64&0.00 6&40.00 
5742.13 6386.13 5440.00 6440.00 6&40.00 64&0.00 6440.00 6440.00 6&40.00 
5742.33 6j8G.33 644G,00 6440.00 6440.00 6&40.00 fi&&0.00 6&40,00 6440.00 
979.9~ 1089.84 109q,oo 10•~.oo 1oq9,oo 1oqq,oo 1oqq,oo 1oqq,oo 1099.oo 

&1qq,75 4b70.7S 4710.00 &710.00 &710.00 &710.00 4710.00 4710.00 4710.00 
419q,~5 &670.7S 4710.00 '710.00 4710.00 4710.00 &710.00 &710.00 4710.00 

218e1,q3 266G6.44 19590.3& 19839,oo 2qe1•.oo 2q339,oo 2•a1q,oo 29839.oo 29839.00 29839.oo 

moo.on 11s1.JJ 
1~700.00 S?S.67 
15700.00 575.67 

HOu.00 19QU7 
mo.oo 1m.s' 

l)q~.92 1556.92 1570.03 1570.00 1570.00 1570.00 1570.00 1570.00 1570.00 
6~9.96 778.46 1ss.oo 785.oo 7Rs.oo 1ss.oo 7R~.on 1ss.oo 7Rs.oo 
69~.96 775.46 785.00 785.00 785.00 785.00 785.00 785.00 785.06 

2t2s.11 26~7.ll 2120.00 2120.on 2120.00 2120.no 2120.00 2120.00 2120.00 
24~5.J3 26q7,33 2120.00 212n.oo 2120.00 2120.00 2120.on 2120.00 2120.00 

- L~ ~ub·tol~I ~2q2,0~ 7650.50 850A.50 8580.00 85ft0.00 A580.00 8580.00 8580.00 8580.00 8580.00 

Tot1J 21173.93 34256.94 38091.14 18419.oo 31419.00 38419.IO 31419.00 38419.00 31419.00 31419.00 

~-~--~~· ----------------------------------------------------------------------------------------------····--···························· 

no om 
z~ 
(/)r-

c Q 
~ ""O 
)>~ zm 
-iZ 
U>-i 

.;.. ...,, 



-- - - - - - - - - - - - - - - - - - -
JOB !IO. : OCIL-115 

DllTKD IATtOIS llDDSTRfAL DIVILCPllRIT ORGAl11ATJOI 
AKD 

ARAB TIDDSTRIAL DIVRLOPllKIT AID M11IMG ORGAIIIATIOI 

PROJECT PROPILI 01 CIRCDIT BRIAIKRS AID ISOLATORS 

COST OP PRODOCTIOI HD SALU 

URIBIT : 74 

('000 us $1 
----------------------------------------------------------····--···-···-·····-···················-····-····················-··· 

0 P F. R A T I N G Y F. A R S 
-------------------;---------------····-----------·············-········--·---··········-· 

s 6 q l 0 
-------------------------------------------------------------------------·-------------------------------········--·······-·-·· 

~. ','.1·:1~!P \ost 

Rn llaln1.ils and Con~ua.:ibles 
row~r 

lhtn 

Sub-total 
f',. r.t 1 n-ien.:y (@ ~\ on abnvP l 

T:>t~ I '~I 

P. J111Pd Cos! 

1 l r.~bour l Pl~nt 11vnht>ad • 
4 l n i rtrl labour 
~ 1 Tndirrrt l~lk)ur 

~ 1 !'11pnv1s1on 

Sub-t0t~l 

17164.SI 19265.1~ 21410.75 21•SS.64 21455.64 21455.64 21455.64 2l45S.64 2l4SS.64 21455.64 
•6.65 S2.25 57.85 S7.85 ~7.85 S7,85 57,85 S7.8S S7.8S S7.85 
9.12 10.26 11.40 11.40 11.40 11.40 11.40 11.40 11.40 11 .40 

-·-···-···-············-···------------···-···-·······-·-············-··········-········· 
17220.28 19327.69 2147q,99 21524.89 21524.89 21524.89 21524.89 2152•.89 21524.~9 21524.89 

861.0l 966.18 1074.00 1076.24 1076.24 1076.24 1076.24 1076.24 1ft76.24 1076.24 
-------------------------·····--········-················--·····························-· 
18081.29 20294.07 22551.99 22601.ll 22601.ll 22601.ll 22601.ll 22601.11 22601.ll 22601.11 
------·· -------- -------- -------- ······-· -------· ········ ········ ·····-·· ....... . 

4212.00 4422.60 46,l.20 4841.80 5054.40 5265.00 5475.60 S686.20 ~896.80 6107.40 
1~40.00 1617.00 16q4,00 1771.00 1848.00 1925.00 2002.00 2079.00 21S6.00 2213.00 
11~7.76 1215.65 1271.5• 13,1.42 1189.31 1447.20 1505.09 1562.98 1620.86 1678.75 

----------------------~---·-·-·····-···············---······-·-··--·-·······-······----~--

6909.76 725S.25 7600.74 7946.22 82ql,71 8637.20 8982.69 9J28.18 9~73.66 IOOlq.1~ 
······- ·····-· ------- ·-····· -·----- ······· ······· -·-···- ···-··· 

no om 
z~ 
(../) r-
c Q 
r--u 

>~ zm 
-I z 
(../) -I 

~ 



-- - - - - - - - - - - - - - - - - - -
JOB 10. : DCII.· 105 

EXBIBIT : 74 

('000 us $1 
--------------------"-----------------------------------------------------------------------------------··-··-----------------· 

0 P P. R A T J N C Y P. A R S 
---------------------------------------·--·-----·--··-··········-·-··--·--··-··-·-········ 

6 10 
------------------------------------------------------------------------------------------------------------------·--------·-·· 

11 1 !'thPr F.irt:iry P.xp .. r.s~s 
1! ~a1n~~~in~P • :.~\ 

"n Pl~nt & F.qu1pa~nt 
•• ~11nt~n~nr.t@ 1i 

'~ F.ui !dinq ' rlvi I Work 
~I "1s~PllanPous 

Si:b-tnt~ I 

11i) Ad11~1str~t1vp' s~lrs P.rpPnSPS 

l ~ ~d I H ~~ I 

b) C'·:e-~hPl~~ 

~!!~ _ .. ; ... ~ : I 

tot.~ I I 1+11+111 I 

r~nt1nqPncy I@ 5\ nn ahovp) 

T'r.ta l '~· 

T'~ta! Cnst ~r Prndurt1on 
A!l.i !\llr~ !~+~) 

QJ,5' QJ,S• QJ.54 QJ.54 QJ,S4 QJ.S4 QJ,S4 q]. ~14 9U4 q). ~4 

76. 72 76. 72 76.72 76.72 76. 72 76. 72 76. 72 76." 76.72 76.72 34.05 34.0S 14.05 14.05 34.05 14.05 14.05 lUS H.OS lUS 
----------------------··········-------·-········-·····························-·········· 

204.lO 20UO 204.lO 204 • .10 204.JO 204 .. 10 204.10 204.10 m.10 204.10 ····-· ------ ......... . ...... ······ ......... . ..... . ...... ...... -·---· 
1470.U 1~4J,q2 1617.44 16~0.96 1m.4s rm.oo I 91 I .S2 198S,04 2058,S6 2132.08 29U8 108. 78 m.o m.t9 352.90 m.60 m.JO m.n1 rn. 11 426.42 

····-·-··---------·········-················-·-·········-----····························· 
1764.48 18S2.70 19•0.93 2029.15 2117.18 2205.60 2291.82 2182.0S 2470.27 2S58.SO 

RS7~.54 9112.26 Q745.97 1017Q,68 10611.39 11047.10 11480.82 11914.Sl 12148.24 12781.QS 
44],Ql 465.61 487.30 508.98 SJ0.67 552.36 574.04 S9S.71 617.41 619.10 

.......... ------- ----·-· ------- ........ --····· ......... . ....... . 

------------····-··------·----------------------···············-···-··················----
9322.47 9777.87 10233.27 10688.66 1114•.06 11599,46 12054.87 12s1n.24 12965.65 11421.os 

--·-···- ........... --·-···· -·-···-· ···----- .......... ········ ................. . 
27403.77 l0071,q4 32787.26 ]J289.7q 33745.Jq 3C200.59 ]4656.00 ]~111.17 15566.78 16022.18 

-------- ··-----· ......... ·-······ ·-----·· --···--· -·--·--· ................... . 

--------------------------------------------------------------············--···············-·········-····"······-------------· 

' A~$Ult>d to 1ncrt>ase ~t thl' fl~t r~tP of St ~lr~iqht line f'YP.rJ yr.~r 

I ....; 

no om 
z~ 
(./') r-
c O 
r--o 

~~ zm 
--iZ 
(./') --i 



-------------------
JOB IO. : DClt·lOS 

OIITl!D IATTOIS llDOSTRlAL Dl!YILOPR!llT ORGAITIATlOI 
AID 

ARAB llDOSTRIAt Dl!YKLOPRRllT AID NllllC ORCAlllATIOI 

PROJRti PR0'1t.R 01 CIRCUIT llRRAURS HD ISOLATORS 

PROJltilD PROPTTABTLJTT STATl'JClllT 

!IRIBIT : 75 

11000 ns $1 
--·--···-···················--············-·········-·-·····-··-··-······--·····-·············································· 

0 P P. R A T T N r. Y P. A R S 
............................................................................. , ........... . 

F.I e1f'nts l 5 6 8 10 
·························-··························································--········································· 

Q.~11 M.llni.lh .lnd r.onsu1ahlPs 
i't'Wf'r 

lll.lll'f 
!.abour ' Pl.lnt OvnhP.1d 
OthPr Fartory P.1ptn~f'~ 

~d1\ni!lr~tivP ' Salt~ F.1Pf'nRf'R 

Sub-t.ota I 
''<· nt • nqPnry 

T11t.; l 
~t.oC'k Varution 
rn~t Jf Production and S~lt~ 

PROJ F.CT'J:D R!VF!IDE 
Prnf1l bf'forf' lnt,.r,.st and 
n..pr,.cul1l'ln 

1716C.SI 
46.6~ 
9.12 

690U6 
204.JO 

1764.48 
........ 
26098.42 
m4,q3 

2703.75 
-2077.64 
25326.11 

m11,q1 

2m.82 

1~265.18 21410.75 21455.64 21455.64 21455.64 21455.64 21455.64 21455.64 21455.64 
~2.25 57.85 57.85 57.85 57.85 57.RS ~7.85 57.85 57.85 
10.26 11,40 11,40 11,40 11,40 11.40 11.•o 11,40 11,40 

7255.25 7600.74 7946.22 8291.71 8617.20 8982.69 q12R.lR 9671.66 10019.15 
204.30 204.10 204.lO 204.JO 204.lO 204.lO 204.30 204.30 204.30 

1852.70 1940.93 2029.15 2117.38 2205.60 2291.82 2182.n~ 2410.21 2ssa.so 

286l9,q4 11225.97 11704.56 32118.28 12571.99 11005.70 11419.42 11871.12 34306.84 
1432.00 1561.lO 15@5.23 1606.91 1628.60 1650.29 1671.97 1693.66 1715.34 

30071.94 12787.27 33289.79 13745.lq 34200.59 14655.99 15111.,0 15556.78 16022.18 
·211.11 ·214.98 ·l),69 ·29.R2 ·29.ftl ·29.82 ·29.82 ·29.81 ·29.82 

29860.83 32572.29 11256.10 31715.37 34170.78 14626.16 15081.57 15516.97 15992.16 

14256.94 18098.84 18419.00 J8419.00 38419.00 38419.00 18419.00 18419.00 18419.00 

4396.11 5526.55 5162.90 4701.6~ 4248.22 1792.84 1117.41 2882.03 2426.64 

()CJ om 
z~ 
(./)r-co 
r- "t1 

~~ zm 
-tZ 
V>-t 

x 



-------------------
JOB IO, : DCtL-105 EIBIBIT : 75 

1•ooon~$l 
........................................................................................................................................... 

0 P P. R A T 1 N G y F.A RH 
······································-···········-···-··································· 

F.IP1t-nl11 I 2 l ' 5 6 7 R q tn 
·-----~-------·-·······-····················-·············································--··································· 

I nt .. rPst 
····---- .. 
On ,,.,. l.o"n 
· f ID\ p.a. m.1~. m.35 m.ls UJ.56 m.76 717. q6 6t6.J 7 m.n m.sa m.78 

11n lforktnq Capt t" I l.o"n 
• @ 12\ p.a. m.n 882.71 662.04 U1 .l6 220.68 o.oo 0.00 o.oo o.oo o.oo ......... ....... ....... ······· ....... ....... ....... ······· ....... . .... 

~~b-t :-ta l 1816.06 1816.06 1595.39 ll02.92 1010.44 717.96 646.17 rn.J7 502.58 m.78 

P•nf1t ~,fnre OrprPciat1on 1011. 76 2~~0.05 lq3l.17 lRSq,97 1693.18 1510.25 1146.67 2761.06 2179,,S 1995,86 
~ .. pr~··ut 1.1n and A1ort.1~~t ion 876. SS ft7US 876.55 876.55 876.55 876.55 876.55 876. SS 87U5 876.55 
Pr1)f1t. 114-fnr,. Tu 155.21 1703.SD 3054.61 2983.•2 2816.61 2651.71 2270,12 1886,SI 1502.90 1119.ll 
!.u 0.00 o.oo o.oo 0.00 uo o.oo o.oo 0.00 o.oo o.oo 
01~tr1butable Prof it 155.21 1701.50 3054.61 2983.42 2816.61 2651.71 2210.12 t8ft6.s1 1so2,qo 1119.JI 
nmdnd o.oo o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
Retai~l'd £.:lrninqs m.21 1703.50 3054.61 2981.42 2816.63 2651.71 2270.12 1886,51 1502.90 1119.31 
Add Bark : Depreciation ' 

Alortisatinn 876.55 m.55 876.55 m.55 876. 55 876.55 ft7U5 876. ~5 m.55 m.~s 

IRT r.ASR ACr.RllAL 1011.76 2580.05 Jqll.17 1859,97 3691,18 lSl0.26 1146.67 2763.06 217q,45 1995.86 

-··--···-····--···---·-·-····-·-··-·-··--······--······-----------························--·······-······················-···· 

I- -

I 

no om 
z~ 
c.nr-co 
r- \:J 

~~ zm 
-I z 
(./') -I 

-



--------------------
JOB IO, : DCIL-115 

DIITID IATIOIS JIDDSTRlAJ. DKVILOPlllllT ORGAIIIATIOI 
AID 

ARAB llDDSTRIAL DBVILOPll!WT AID MIIIIG ORGAIJIATIOI 

PROJICT PROPJLI 01 ClRCDJT RRRAllRS AID ISOLATORS 

STATllRllT OP Pll!D ASSITS AID DIPRICJATIOI OIDIR STRAlCllT Liii MITROD 

llBIBIT : 76 

1•000 n~ $1 
···-····················································-····································-··································-······· 

V;iluf' ff'rhnie.ll Suh· r.nntin- Sub- J nt.f!rf'Rt. Sub· SO\ nr Aillt A1C111nt 
~I'.~(" rt pl ion lnnv·hnv Tntal qf'nr.y Tnl~ I dur i nq Tnhl PrP·np fnt.ill 

F@@R ConRtrur.t P.lpl'nRf'R (\) 

·································································································································~······ 

!. l~nd i •..in:i Of'vt>lc1pil'nl ~m.11 D.DO 2489. 71 o.oo '489. 71 o-.oo 2m. 71 o.oo 2m.11 D\ o.oo 
~. Ru1ld1nq i r.1vil Mork 767\. 50 391.06 8064.56 534.62 am. u m.s• m1.12 '86.2l 96ll.95 n m.u 
l, Pl~~t ' Mihintry m1.s4 191.70 )9Jl.24 260.H ~193.98 267.53 U6J,SI rn.u mus n m.&9 
•· lltscl'l l~n,.ous P11l'd Asat>ts m.9o 12.24 251.14 16.65 267.79 17.08 284.87 15.14 '00.01 I]\ lUO 
~. Pr,•li1111uy F.JPf'nRl'I 25.00 o.qo 25.00 o.oo 25.00 o.oo 25.00 o.oo 25.00 10\ uo 
L Pr .. ·:iPf>Ut i V" F.1pi>M"I 1476.51 o.oo 1476.51 o.oo 1476.51 n.oo 1m.s1 ·7lU1 m.oo I 0\ 7l.AO 
•• !t>rh~1ril lnov-hn- ~?I'~ m.oo -m.OD o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0\ o.oo 

......... ........ ........ ........ ····-··· ....... 
Suh-tnhl l&H0.16 16240.16 11m.11 11m.12 17885.32 876.S~ 

~. ;-.,nt 1 nql'ncy 912.01 0.00 812.01 ·812.01 o.oo o.oo o.oo uo o.oo 
........ ........ ·······- ········ ..... 

Sub·tot~I 17052.17 17052.17 11m.11 11m.12 11m.32 
q, lntnl'~t durinq C0Mt.rurt1on m.15 o.oo 8)).)5 o.oo 8)).15 ·8Jl.15 o.oo 0.00 o.oo 

........ ........ ........ ........ ........ 
tot~] \7885·.32 mas.n 11m.n 17885.12 1788U2 

no 
o~ 
Zm 
(,/') ~ co 
~ '"'O 

······-···-····-··-··-·················---·-·-····-·-···-·---------------···------~---·-·-··-········-·-····························-···· )> ~ zm 
--iZ 
c.n --i 



______________ iilll ____ _ 

I 

-

I 
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JOB IO. : OC1L·l05 

DBITID IATIOIS llDDSTRIAL DIVRLOPllRl'f ORCA~JJ~?IOI 
AID 

ARAB llDDSTRIAL DIVRLOPllllT AID Kllf IG OIGAlllATIOI 

PIOJRC.'T PIOrIJ.lt 01 CtllCDIT BRIAll'RS AID ISOUT'ORS 

TU CORPOtATlOI 

EXHIBIT : 77 

1'00011~$) 
-·······-·-·-··············-·····················-···········-································································· 

0 P P. R A T T N r. Y r. A R ~ 
················-···· ................•.........•......•.................................. 

4 5 ~ 7 8 q 10 
······---~-·-··········----·~---···········---·-··············································································· 

Profit bPfor, n,prPri~tion l Oll. 76 25A0.05 JqJl.17 1g59,q7 16q1,18 15lG.25 1146.67 2761.06 2379,4'. 1q95,86 

~~JI : Curr~nt Deprer.i~t1nn 1011.76 m.oo m.12 m.n 618.91 581.39 546.48 511.98 483.71 m.H 

R.l bnr.f' o.oo 11s•.os ~1s2.04 l20t.65 3074.25 2948.86 2600.19 2249.oa 1895.74 1540.11 

I.PU : nMbsarb,d Df'pr,r.ut ion o.oo -m.20 o.oo o.oa O.DO o.oo o.oo n.oo o.oo 0.00 

T~ublf' Jnr.111,. o.ao 1909.26 31s2.04 l2D0.65 3074.2~ 29•&.86 2600.19 2249.08 19q5,14 1540.11 

Toll f 0\ o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.no o.oo 

·····················-·····~·-························································~---·····-·················-·············· 

C)O om 
z~ 
(./')r'"""' co 
,...... ""'O 

~~ zm 
--1Z 
V> --f 



-------------------
.TOR NO. D~H. ·105 

tJNTTF.O Nl\TTONS TNOnSTRTAT, OF.VF.T.clPMF.NT ORGANT?.ATTON 
AND 

1\R1'R TNOllRTRT AT, OF.VF.T.OPMF.NT ANO MT NT NG ORm\NT?.1\TTON 

JlROJF.CT J>ROFTT.F. ON CTRCUTT RRF.1\KF.RS 1\NO TSOT,J\TORS 

OF.PRF.CTATTON FOR TAX 

EXHIBIT 78 

('000lJS$l 

------------~-------------------------------------------------------------------------
Ru;ldinq Fw 

wnv Civil Work 
RatP. 4\ 

Plant: .'Ind 
MaC'!hinP.ry 

A\ 

Mi Rr.. F'i XP.d 
ARRPtR AmortiRiitinn Tntnl 

10\ 10\ 

-------------------------------------------------------------------------------------
\'~ l UP qf)11.95 469A.65 100.01 1,;1.00 
nPprPci~tion VPar 1 1A5.J6 175.A9 1q.oo 1,;.10 n76.C\C\ 
RaliinC'P 924A.60 4122.76 201.01 6A6.70 
OPprPr.iatinn YPar 2 :H;q.q4 145.A2 1:Lq1 76 •. 10 A26.0!l 
Raliinr.P AA7A.65 3q7f).q4 227.0A 610.40 
n~prPr.iiitinn VPar 1 .Vil) .15 11A.15 29.52 76.:rn 77q,12 
Bit l <>nrP P.C:,21.51 365A.7A 1<J7.56 1)14.10 
nrprPriat.1nn YPar 4 140.q4 292.70 25.6A 76.10 71!\.f.1 
Rii ! ,'\ fH'P AlA2.!i7 1166.0A 171.AA 457.AO 
f'pprPc~i.lt inn YPiir S 121.:rn 26q.2q 22. :u 1r:,.:rn i;qs,21 
Rii la nr.P 7855.26 3096.79 149.51 1A1.!)0 
OPOrPr.i<tt.inn VPiir n 114.21 247.74 19.44 76.10 657.n'> 
R.'\ la nr.*" 7!l41 .05 2A49.05 110.oq '\05. 20 
OPprPc:iittinn '\'Piir 7 101.64 227. en lfl.91 76.10 fi22.7A 
RalanC"P 7239.41 2621.12 111.18 22R.90 
0PprPr1at.inn VP.'\r A 289.58 209.6q 1 4. 71 76.10 ~<l0.2A 

Ri'\ 1 anr.P 6949.81 2411.43 98.47 J52.60 
0PprP.r.1at.ion YPar q 277.<Jq 1 92. ql 1 2. AO 76.10 560.01 
R.~ 1 anrP 6671.84 221A.52 A5.67 76.10 
OPprPr.iat.ion VPiir 10 266.87 177.48 11., 4 76. :rn !'11.79 
Ralan("'~ 6404.97 2041 .04 74.53 o.oo 

-------------------------------------------------------------------------------------
wnv Wrl.tt.e.n Down VAlnP. . . 

I 

no om 
z~ c.nr-
c::O 
!:i "'tJ 
>~ zm 
--tZ 
(./) --t 

r; 
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JOI IO. : DCJL-105 

nltTRD IATtOIS JIDDSTAJAL DIVILOPflllT OAr.AIJIATIOI 
AID 

ARAB JIDDSTAJAL DKVILOPflllT AID KllTIG ORr.AlllATTOI 

PAOJICT PIOPJLI 01 CIRCUIT BRIAIKRS AID ISOLATORS 

llOAlllG CAPITAL RP.QDillKRITR 
ll1eludinq Ca1h and A'nk llllane,.11 

EXHIBIT : 79 

1 •000 n~ $l 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0 P P. R A T t N r. Y P. A R 
ftf'U ···················---···································································· 

2 4 5 6 R 10 
·········-················-·-··················································--·····~·-······································ 

1, ~~II iitlnuh ' rr1Mu1<1blt~ 

2. Ft llUhl'd St.or.k 

]. Sull&ry IU-btorR 

tOTAJ. 

!11t•r,a~tlldterP~~,1 

~t1lrk V~ri.lt t.ln 

2q62.64 1325.22 3695.55 3703.JO l70l.l0 l703.l0 l70l.l0 J701.JO 1701.lO 1701.10 

2077.64 2288.75 2503.73 2~37.42 2567.24 2~97.05 2f.26.A7 2656,6q 2686.~0 2716.12 

2315.67 2815.64 1131.•I 3157.73 3157.73 1157.73 3157.73 1157.71 3157.73 31~7.73 
...•........•••..•.•...•.....•••••..•••..•.....•.•..•...•...•.•.•...•.....••.........••... 
115s,q5 a42q,61 933o.6q q3qa,45 9428.27 q4sa.oa '•81,qo qs11.12 qs•1.s1 qs11.1~ . .. 

·-···-·······-·-····--·-····-··························-············ .. •······••·•••·•······ 

1155,qs 1011.66 qo1.oa 67.76 29.82 29.BI 29.82 2q,s2 29.81 2q.a2 

2011.64 211~11 214,qa JJ,69 2q.~2 29.ftt 2q.~2 29.s2 29.&1 29.&? 

····••••4••·······························-----········-·················--·-·················································· 

no 
o~ 
Zm 
V>r-co 
r--c 
>~ zm 
-I z 
V> -I 

-r. 
<..: 

-~ 



-------------------
JOI IO. : DCIL·lt5 

Dllf ~ IATIOIS I•DDSTRIAL DRVILOPllllT ORGAIIIATTOI 
AID 

ARAB IIDiSTllAL Dl91LOPllllT AID RIIIIC ORGAIIIATIOI 

PROJICT fROPTLI 01 CIRCDTT BRIAllRS AID ISOLATORS 

PROJICTID CASI Pr.OW STATRllllT 

URIBIT : 80 

1 'ooo ns s l 
........................................................................................................................................... 

y P. A R 
ron~tru~t1on ············-··········································································· 

Pntnrl 5 ~ 10 .................................................................................................................................. 

'. ~'!OPt'P.S 
........................ 
!n~·~~~~ in Share rlpital mu' o.oo 0.00 o.o~ o.oo 0, IJO o.oo 0.00 n.oo o.oo o.oo 
ln"r~Ho> in Tn1 l.o~n m1.~1 0.00 o.oo O.GO o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
:n.•rrut in R~nk 
r.o.in o.oo 1m,qs 0.00 o.oo o.oo o.oo o.oo o.nn O.OB 0.00 o.oo 

Pr~fit beforP T•s vii~ 

lnt,reKt iddtd ~r.k o.oo ml.27 3519.56 4650.00 4286.35 )827.08 3J71.67 2916.29 2460.88 2005.48 1550.08 
!liaprl'!'t~t1on 0.00 m.ss 876.S~ m.ss 87U5 m.55 m.55 816,55 m.ss 876.55 m.s5 

····---------·-----···-·····--·-····----·····--·-····-·············---····························· 
TOTAL 'A' 18667.07 10201.77 4196.12 5526.~5 5162,90 4iOJ.63 4248.22 37q2,b~ 1117.•1 2882.0l 242,,64 

-~-----····-···-···-·-··--·-----·-··················-~·-·····················-~··········-······-·· 

8. APPl.tCATIOIS 
........... ·····-··· 
lnrrt~•' 1n CapitAI 
'-1C11"11d1turt nm.11 o.oo o.oo o.oo o.oo 

Jn,•rP.UP!IDl'<'rl!AS,.J 1 n 
o.oo o.oo o.oo o.oo 0.00 o.oo 

llorb11q C.iptlil o.oo ms.95 1073.66 qo1.oa 67.76 2U2 29.81 29.~2 29.R2 2UI 29.82 

- ..._I-----

I 

no 
o~ 
Zm c.nr-
c:O 
r- '"'O 

>~ zm -.z U> __. 

-.:.. 
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_____________ 91 ____ _ 

I 
!O' ..... 11r11.-m llHIBIT : 80 

I 
(

1000 nK $1 
···-··-·····---------···-·9···--·······-·······---------------····-·-·-·-·-·······-·-···-----·-································ 

y F. A R 
r.onstrur.tion •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Period I 2 3 4 5 6 7 8 q 10 
------------------------·-·········-··-~---·-··-····················-·························································· 

1 ntnPlll 
-·-----· 
On Tn1 l~l.in 

• ' 10\ p • .l. rn.1~ q31,35 m.1s m,l5 861.56 
On llorktnq Cap1t~I l.o~n 

m.76 717 ,q6 646.17 m.11 m.58 430.78 

. ' m p.a. o.oo m.n m.71 662.04 Ul.l6 220.68 o.oo o.oo o.oo o.oo o.oo ------- ....... ....... ·--~--- ....... ······- ....... ....... ....... ....... . ..... 
Tot.ii lnbrut m.1s 1816.06 1816.06 1595.39 1302.92 1010.44 717. 96 646.17 574.37 502.S8 430. 78 - .. ....... ------- ....... --····· ····-·· 
T.u o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
01Yl~f'lld 0.00 o.oo o.oo o.oo ·o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 

0.00 o.oo o.ca 717. 96 717.96 717. q& 717.96 717. 96 717,q6 717. 96 717.96 Rt"Pi¥1Pnt of Tn1 l.o3n 
Rl'~Ytf'ftl of llork1nq 
rap1ul t.ou 0.00 0.00 1838.99 1838.99 1831.99 1838.98 0.00 o.oo 0.00 0.00 o.oo ········ ....... ........ ....... ....... ....... ....... ....... ....... ....... . ..... 

'NJTAI. 'R' 17885.32 9172.0l 4728.71 5053.41 3927.63 3597.20 1~65.73 1393.95 1322.15 1250.3~ 1178.56 
···········--·····--··············-································································ 

Opu1nq Ral.-.nrf' 0.00 781. 75 1813.51 1480.91 1954.04 3189.ll 4295.74 7078.23 9477.12 11492.19 13124.07 
~urplu~ .'IDPfir.itl during 
lhP Tr.-.r I A • R l 781.75 1031.76 ·B2.60 473.13 123S.27 1106.44 2782.49 2398,89 2015.28 1611.68 1248.08 
rlo1inq Bal~nrt 791.75 Ull.51 1480.91 1954.04 3189.ll 4295.74 7078.21 9477.12 11492.39 13124.07 14172.16 

·····························-···-·········----·········································--···························-········· 

I 

no om 
z~ 
(./) r-
c Q 
r- ""C 

>~ zm 
-iZ 
(./') --4 

~ 

V1 



--------------------
JOI IO. : DCtt-115 

llTTID IATIOIS JIDDSTltAL DKVKLOPllKIT ORGAlllATJOI 
AID 

ARAI JIDDSTRIAL DIVIJ.OPllllT AID MtltlC ORGAltlATJOI 

PROJRCT PROrif,R 01 CtRCDtT IHHDS AID ISOLATORS 

PROJRCTRD BALAICR SHIT 

llBIBIT : 81 

f'OOO llS $) 
-·-·-···-··········-···············-·····-~----··············-·-········-·····················-·······-························ - -

y ~ A R 
-----·-························-··········-·······--······································ 

6 q I 0 
····-···················-······-······························································································· 

l!~. 

:.~~~: 

~ l.l · '• . 

L~s.~: 

~~Hf' t'.lpl ! i I 
~·~~r~rs ' S"rplu~ 
SHARF.ROI.RF.RS I ll'Olln 
lnl~nq1b!P A~~PlA 

'UGIRJ,F. llF!T WORTH 
'!'Prl l.0.\11 
i'APmJ, PllNO 
ll•t P:tPd bst-1.s 
IF.T CORRF.IT ASSF.TS 

A. rmr ASSF.TS 

9333.54 
m.21 

ms.1s 
686.70 

8802.05 
mu1 

18135.58 
16U2.07 
UIUI 

qJJ3.S4 q]J3.54 9333.54 9331.54 q333,54 q)JJ.54 qlll.54 q311.~4 91Jl.S• 
1858.71 4911.lJ 7896.75 10711.19 11167.10 15~17.22 17~21.72 19026.62 2014~,q2 

lllq2,25 14246.87 17210.29 20046.93 22700.64 24970.76 26R~7.26 28160.16 2q•79.•6 
nl0.40 514.10 •s1.so 1s1.so los.20 228.90 1~2.60 76.lo n.oo 

10581.ftS 13712.76 16772.49 )q665.4J 223q5,44 24741.86 26704.66 28283.86 29•79.•6 
9Jll.~3 8615.57 7Rq7,61 717q,65 6461.6q 5741.71 5025.77 4107.Rl '589.8~ 

19q1s.1s 2212s.11 24670.10 26845.oa 2BB57.tJ 10485.59 11110.•112591.6711069.ll 
1ss21.82 14121.57 11921.12 11121.01 12120.s2 11520.57 10120.12 qq20.01 q11q,s2 
419l.S6 7606.76 10748.78 13724.01 16516.ll 18965.02 21010.11 22671.60 2194q,4q 

···-·-·· ...•.•..••.....•.•..•.••........•.•..••.•....•.. ······~- ....... . 

Workinq r.ap1tal 7355,q5 842q.61 q3)0.69 9398.45 9428.27 9458.08 q487.90 qs17.72 9~47.5.1 9577.35 
r•sh ' RJ11k 11.ll.\nr.P 

aa ~r Ciah rlnw SttatP1Pnt 1813.51 1480.91 1q54,04 3189,31 4295.74 7078.23 9477.12 114q7,39 11124.07 14372.16 
······----···--······--····················································-············· 

TOTAL 'l' 9169.46 qq10.52 11284.73 12~87.76 13724.01 165)6.31 18965.02 21010.11 22671.60 23949 •• , 
WWWWWWW WWWWWWWW WWWWWWWW •••WWWWW WWWWWWWW WWWWW••• WWWWWWWW •••••••• N•WWW•WW WWWWWWW• 

R. ram:tt r.mm.mr.ss 

Ruk 1.o~n 1355.•5 5516.96 3677.97 lBJB.98 o.oo o.ao o.oo o.oo o.oo o.oo 
·····················································-··································· 

'!'OTA!. 'R' 11ss,qs 5516.96 3677.97 1139,99 o.oo o.oo o.oo u.no o.oo o.oo 
················-···············--·········-~·-·········································· 

IJ:T rnRRP.NT ASSl!TS IA·~) 1a1J.s1 43q3,s' 76e6.76 101,a.18 ll724.0I 16536.31 1eq6s.02 21010.11 22611.60 2194q,49 
-··---·····-····------------·-···· ··---···-·······-------················--·············--·~·-··············-·················· 
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L' - 57 

,JOB NO. : OCI J .. -105 

DEVELOPMENT 
CONSULTANTS 

F.XHlBIT : 82 

UNJTF.D NATIOdS JNOOSTRIAL DEVF.I.OPMF.NT ORGANIZATION 
ANO 

ARAB INOU~TRJAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON CIRCUIT BREAKF.RS AND ISOLATORS 

BRFAK-EVEN ANAI.YSJS 

SL 
No. Particulars 

1. Ra~ Hat.eriale and Consumables 
2. Power 
J. Water 

4. Sub-total (1 thru 3) 
5. Contingency 

6. VARIABT .. E COSTS 

7. REVENUE 

8. CONTRIBUTION (7 - 6) 

9. Labour & Plant Overhead* 
10. Other Factory Expenses 
11. Administ~aliv~ & Sales F.xpenaes* 
12. Sub-Total (7 thru 9) 
13. Contingf!nf!y 
14. Sub-Total (10+11> 
15. I nlereat* 
16. D1::preciation 

17. FIXED COSTS (14+15•J6) 

RRF:AK-F.VF.N SAJ,F.S 17*7/A 

BRf:At<-EVF.N POINT 

CJ\Sfl BREAK··l-:VEN SJ\l.F.S 

CASH BHEAK-F.VEN POTNT 

('000 us$) 

AmounL 

21455.64 
57.85 
11.40 

21524.89 
1076.24 

22601.13 

38419.00 

15817.87 

8464.46 
204.30 

2161.49 
10830.25 

541.51 
11371.76 

1041. 27 
876.55 

13289.59 

32278.21 

84.0!\ 

30149.21 

7A.5\ 

------------------------------------------------------------
* 
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.TOR NO. nr.n.-105 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT 83 

ONTTF.O NATTONS TNOUSTRT 1\J, OF.VF.T.OPMF.NT ORC'~NT ~AT TON 
ANO 

ARAR TNOOSTRTAT. OF.VRT.llPMF.NT ANO MTNTNG ORGJ\NT?.ATTON 

PRO.TF.CT PROFTT.F. 0111 CTRCUTT RRF.AKF.RS ANO TSOT.ATORS 

TNTF.RNAJ, RATF. OF RF.TURN 

c•ooo ns $> 
------------------------------------------------------------

VP.'lr Out.flow Tnflow N~t Tnflow 
------------------------------------------------------------

0 -18667.07 0.00 -18667.07 
l o.oo 2847.82 2847.82 
2 G.00 41q6.11 4396.11 
1 o.oo 5526.55 5526.55 
4 0.00 5162.90 5162.QO 
5 0.00 4701.61 4701.61 
6 0.00 4248.22 4248.22 
7 0.00 11q2.84 17q2.A4 
A 0.00 3317.41 1337.43 
q o.oo 2AA2.01 2882.03 

10 0.00 2426.64 2426.64 

TRR 17.6% 

---------------------------------------------------------
0111 f I ow 
r n f I "w 

Pro"jpr.t. CoRt. 
Profit hPf<>rf> TntPrPfit., n,.prPr.i.--.t.inn .lnci Tax 
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SECTION - 13 
PROJECT IMPLEMENTATION PLAN 
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PROJECT IMPLEMENTATION PLAN 

DEVELOPMENT 
CONSULTANTS 

T\.,:o 1:•rr~1-il dreiikc!ni Jnd Ji:;ol<Jlors mJnufdc:turing planls wiJl 

be set: up .in Moru<.!co d;ld UAE. Tlw implemenLdt ion schedule of 

lh~ ket ~clivilies involved in selling up these plants is 

pre~enled in Exhibil-84. 

~:'he pn.:.gra~ne eovers a lime span of 24 months starling from 

!.he p£ epdra,~ io!. -1nd final i 5alion of Detailed Project Report 

<r>PR) and en·:hng on the commencement of commercial 

pn.•<1•tc':ion. It al lows adequate time for procurement and 

d·ection (•f the equipment. Erection of heavi~r equipment 

wi l i becorne ed.sier if procurement and installation of EOT 

crane i'> i::pe•~c!ed up. The total lime span of 7 lo 10 months 

for delivery of equipment dt site have to be strictly 

&<lhered lo, au this ~ill involve international compelilive 

bidding. Any delay in this slage will adve1~ely affect the 

'.':'.r..,ror11~s·:ii.c-ni11g of lhe plant in lime. 

Reeru U·me11t nf per!ionne 1 has bPen shown in Vdriuus key 

during I.he i111pl1.•rnt:nldlion Experienc~d 

p1.·rsonnel 

ror s•.:nior leveli:;. 

Thou<Jh noi inc I udc~d J n I. hf• kf•y ,wt i V.l I lf'.!!:i, il jg i mpo r t <t n t 

I tHl I b1~ <'liPlll .tppl1t.~H r II r .u1d "bl.,t i.ns Lhe nec1~::;!-i<1ry 

f1111dH r ,. r Jiii I h1• i:ont.'F> r nf!d f ifldOt:1.iJ 1 nsl.i l.ul. 100 Wf.! 1) 1n I. 1 me. 



- - - -
JOB NO. 

- - - - - - - - - - -
DCIL-105 

UNTTF.O NATTONS TNOUSTRTAT, OF.VF.T.OPMF.NT ORG1\NTSATTON 
f\NO 

ARJ\R TNOUSTRTJ\T, OF.VF.T..OPMF.NT ANO MTNTNG ORGJ\NTSf\TTON 

PRO,TF.CT PROFTT,F. ON CTRCIJTT RRF.l\l<F.RS & JSOT,J\TORS 

- - -
F:XHTOTT A4 

PRO.JF.CT THPf,F.HRNTATTON SC:RF.OUT,F. C'!TRC'!OTT RRF.AKF.RS & TSOT.ATORS 

SI. 
~o. Act. i vi t . ...,. 

1. F'inal11'1"11t.ion 
~pport 

of net . .:1 i 1 Pd Pro ·j P.r. t. 

2. FntPrinq into .:.q reP.mP.nt. for 
~ol)dhnr~tinn 

1. Fin~lisation of det~iled PnqinAPrinq 
Rrport. 

4. T. ... ind dPvelopmt•nt. at. sit.P 

!l. Civ1l df>Riqn nnd con~t.ruct.ion of 
work~hop and ~uxi 1 i.'lrv hui ldinq, 
Pt.r. , l nc 1 ud i nq det.n i 1 Pnq i nP.e ri nq for 
1ii~tt·1hution of W<lh'r, compr~RRP.d ."lir 
and POWPr SYRt.PmR 

Month~ 

0 ~ 6 q 1 2 1 I) 1 A 21 :! .i 

,-- --. 
I I 

I I I 

-

no 
o~ 
Zm c.nr-co r--o 
>~ zm 
~~ 



- - - -
,JOB NO. 

Sl. 
No. 

- - -
OCIL-105 

hr.t.; vi tv 

- - - - -

0 ~ 

- - - - - -
F.XHIBT'J' 84 

Months 

6 q 1 2 1 ~ ia 21 24 

--------------------------------------------------------------------------------------
6. Clv\l dPsiqn and r.onAtru<"!ti.on of 

adminiet.rat.ivP hui ldinq, inc-ludinq 
dP.aiqn of vP.ntilation and liqhtinq 
AVRtPm 

7. PrP.paration ~nd float.inq of .tpndP.r 
cior·umP.nt.R for pror.u rP.mf>nt of P.qu i pmP.nt 
1 nr.1 UA i VP of main p 1.=tnt and m.1r.h 1 nPry, 
ut.\litiPR, EOT cranP.R, etc. 

A. R1d Pvaluat.ion 
c·nnt.rarti:; wit.h 
supp 1 i PrA 

and finaliRat.ion of 
vario1u1 P.q u i pnu=rn t. 

9. Rer.ruit.mP.nt of pPrAonnP.l 

10. OelivP.ry of equipment at sitP. 

1 t. F.rP.rt:ion of equipmP.nt 
p 1 a n t • ROT r. r a n P s 
diRtr\but.ion RVAt.PmR 

inr.ludi.nq 
... nd 

12. F.quipmP.nt: and Pror.P.RR Teatinq 

LL Tra 1 n i.nq of pet·RonnP. l 

\4. CommiNaioni.nq of plant 

15. Trial run 

miljn 
othP.r 

16. CommP.ncP.mPnt. of r.ommP.rr.ial prod11r.ti.on 

___,,} 

---

' ' 

I I 

I-- ..... 

I -

~ 

I -
' --' 

.... ; 

I -
... 

--------------------------------------------------------------------------------------
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SECTION GG -
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- locktrs 

SCALE-N.T.S 

LAYOUT OF WORKSHOP BUILDING 
• crRCUIT BREAKER AND ISOLATOR PLANT 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ARAB INDUSTRIAL DEVELOPM~NT AND MINING ORG .. ANI ZATION 

!Jm DEVELOPMENT CONSULTANTS LTD 
, CONSUL TING ENGINEERS 

BOMBAY • CALCUTT A • MADRAS • NEW DELHI 

DRAWN MUKUL I DESIGNED MC/SR SCALE I: 200 
PROJ.ENGR. ENG.MGR. DATE 7.8.93 
DEPT.HEAD JO'B'NO. OCIL 450 I 0 

I DWG.NO. EXHIBIT _44 
REV. 

: DATE REV.NO NO. 
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