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OP.ar Sirs : 

WP. t.akP pleasure in euhmil.Ling Lo you twP.nty <20> copies of 
our Final RP.port on l:hP ~bovP RUhj~r.t. 

We trust Lhflt you "'j 11 find lht> pretcent report. useful ;rnd 
rP.RponAiVP to your i-equ1remP.nt. 
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Thanking you, 

v~ry truly yours : 
OEVF.T..OPMP.NT CONS 1H .'l' AN'l'S 

TNTF.RNATJONAJ. T .. JMJTF.O 

Siddhart.ha Gangu 1 y 
Vroject Coordinator 
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INTRGDUCTION 
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The Sixth Ardb Induslridl Development Conference held in 

Damascus in October 1984, slr~ssed on lhe importance of 

setting up (rlcilities in lhe Ardb region for mdnufdclure of 

products used in electricity gera~~alion, transmission and 

distribution. Subsequ~ntly, the Ardb Industric!l Development 

& Mining Organization (AIDMO), prepared a Sectoral Report on 

the status of electricity generation, growth prospects in 

the region and requirement of equipment/facilities thereof. 

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

AO. 

Rased on Lhe findings of lhe Sectoral study, Lhe AIDMO in 

consulldlion with United Nations Industrial Development 

Org,10iz<tlion (UNJOO), shorll isted 8 products for which i1. 

Wdnted lo gel projec:L profiles prepared. One of Lhr? 

desHJn.tl.ed products is Overhead Line Accessories. The 

objp1·l.jVf~ of the project. profile is Lo provide sufficient 

informdl ton so lhdl pro?ipet:t ive promolers dnd sponsors find 

lhem~u~Jvf~s in a position to ~v<:duate the projiP.cl. 

The S<'.OlJ,.. 11f Work for this ProjP.cl Profile includes th~ 

following : 

o (),..~wript.ion, special chttr.wLP.ristics, fP<tlures and 

USf~H IJ f I.ht.• product 

0 Tdenl If IC.ti ion or major ~nd-uHer industriPH 

o rd~nt i.fical.1on nf df'm.rnd-supply gap ttnd evalu<ttion 

of lhe posRibll1l}' of 1•nlP.ring lhe mark~l 
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o Description of bdsic manufdcturing process 

0 

0 

(.) 

0 

C.) 

0 

0 

u 

0 

() 

Process flow chdrt 

Brief specifications of planl and machinery and 

l.heir indicdlive prices 

Eslimai.ed requirements c;f raw materials, 

sources dnd prices 

their 

Estimated requirements of utilities such as power, 

waler, compressed air, fuel oil, etc. 

F.slimaled requirement of manpower 

Eslimdted requiremenl of spdce, dnd pldnt layout 

Plant local:ion 

Project cost eslimdle 

ProjecL financial aniilysis and evalu<tti.on 

Project impleme11L1t1on st:hedule 

'l'hJs st.wly is confint•ci lo Uat> fol lowjng 1.1 c-ounlries -

l\ J ye rid 

1-:gypt. 

.Jordan 

1.i bya 

Sciudi Ardbin 

Syria 

IJ.A.F.. 

T r"1q 

KUWdll 

Moroceo 

Sud,rn 

Turii::ii<t 

/\ Hepar<tte mdrkf-'t !'lurvey, .. u:cor<ling l.o Lh~ AIDMO, was not 

required lo be carried uul prior Lo pr~pdring this project 

profile, since the informdlion ~nd projections cont~ined in 
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DEVELOPMENT 
CONSULTANTS 

I.he Seclordl study conducted by them WdS indicdled to be 

.H)~~quctle (or the purpose. Therefore. the Sec lion on 'Mdrkel: 

,\n.tl}·sis' is bdsPd ent.in-dy on lhe Sectoral study c.trried 

oul b}· Lhe AIDMO. 

The contents of t~is Report hdve been organised in a mC:tnner 

.-1s Lo present the redder wilh d logical !:iequence of dndlysis 

.-rnd f .indinga. 

Salient (eC:1Lures of lhe project have been summarised in lhe 

fellowing Section. The Section presented lheredfter 

describes lhe product with a view lo familiarise lhe reader 

with its features. chdrdcleristics dnd uses. The Section on 

'Markel AnC1lysis 1 provides demand projecLions. Planl 

capdcities and recommended locations for establishing th~ 

pr<Jposed manufacturing faciljties are discussed in the next 

Section. 

Manufacturing process 

Li th?d 'Mdnufacl.uring 

1 s 1h·a It w jt_h in <:1 sepC1rale Sect ion, 

Prm:ess'. This is fol lowed by a 

Sect.ion on 'Pl<1nl and F.quipment'. Estimates of raw materials 

.tnd uther inputs, n·quir~m~nt. of utilities, and ~!stimdles of 

Hpn<:<~ dnd l<1youl an• pre:sPnl.erl 1n Heparatf' SP.cl.ions. ThesP 

nre fol low~d b} .1 Se1·t ion on P.sl imdlcd n~quirement o( 

ffidO(JOW•!r .tnd I hf· r•·1·omn11·nd1·d or·13.ir11sat.ion sl.rw·t.ur,~. 
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SUMMARY OF FINDINGS 

DEVELOPMENT 
CONSULTANTS 

IL is recommended 'hal two pldnls, each wilh d Cdpdcity of 

12,000 tonnes p~;- dnnuro <TPA), be set up lo manuf.tc:Lure 

overhedd line d ~essories wilhin Lhe designdled region. 

'l'hese plC:tnls would, by inc:redsing Lhe number of ~hifls from 

two to three, be cible lo cdler to Lhe demdnd for accessories 

right up lo 2010 AD. 

Further, il is reeommended thal these plants be sel up in 

1'unisia and Jordan. The pldnt in Tuni~id will Cdter to th1! 

Afro-Arabian market, viz., Algeria, Egypt, Libya, Morocco, 

Suddn and Tunisia while Lhe plant in Jordan will serve th~ 

Middle-East region, VJZ., Bahrain, Iraq, Jordan, Kuwait, 

Sdudi Ardbia, Syrid and lhe UAE. 

Our study shows that. with the incn~dse in power consumption, 

more overhead lran~misston linP.s wnuld be ldid, jugtifying 

I hf• esl nb) ishment. of 1.hPsr~ plrtnl H. 

Sumnid ry o( bdsic pa ramel.t~rs .rnd l'l l gni f icdnt [t>alures of lhe 

Pn1jr•1:l 1s pn~senled in F:xhitnl.-1. 
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.JOR NO. DC II,- t OS EXHIBIT : 1 

UNITED NATIONS TNDOSTRJAL DF.VF.l.OPMENT ORGANJ~ATTON 
AND 

ARAB JNOOSTRJAI. DP.VF.l.OPMP.NT AND MTNJNG ORGANTiATJON 

PRO.IF.CT PROFH.F. ON OVF.RHF.AD I.INF. ACCESSORIF.S 

SUMMARY OF FTNDTNGS 

------------------------------------------------------------
SJ. 
No. Parli<:ulare l 

P.lantR 
2 

------------------------------------------------------------
1 • r..ocatjon Jordan Tunisia 

2. Plant Citpac j ty CTPA> ] 2, 000 12,000 

1. Ar~a RPquirP.mP.nL 57,000 57,000 
<Square Mf'!l.r~e) 

4. M<inpower Requirt>mf-'nl ] , J 48 ] , 148 
CNumbP.rR) 

'". . Jmplement<ttion Period 16 ]6 
(Mont:hR) 

h. Project Ccu~t ( M 1 11 ion $) 44.41 41 • 82 

7. RrP.ak-F.vP.n J>oi nt. (~d 72.20 61.00 

R. JRR ( \) 20.] 0 22.80 

------------------------------------------------------------
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DEVELOPMENT 
CONSULTANTS 

Ov~rhedd line dccessories dre importdnt components of 

uverhedd Lransmission dnd disLribulion syslems. They are 

required for lhe following purposes : 

o To anchor Lowers 

0 

0 

0 

Cl 

Cl 

To join Lhe conduclors aL Lhe supply Lake-of ( and 

the mid-span points 

To supporl conduclors on insulalors 

To mounl insuldlors on lowers dlld to protect them from 

f lashovers 

To mainldin suiliible dislc::1nce belween sub-conductors 

of d bundle conduelor 

To reduce vibriil ions in conduclors 

Jn order lo Cdrry 0,11. I hP <tbove functions, Vdrious Lypes or 

nvP.rheiid line dCCesHur1t>H .-:trf! av<tj )able. TheHe includP. : 

() 

() 

0 

0 

" 

Suspension cldmpH 

Strain <:ldmps 

Vibrdlion damp1·rs 

S(Mcers 

.JojnLH 

Guys dnd dnchorH 

Tn!:SU}dtor f itl lfll.JH, 
( porceldin pdrl l .wd 

o Corond Hhielcht 

() Hardwdre 

~x1· I uH i Vf! 

protect i Vt·• 

of their mtt~in body 
dnd grading devicea 
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All th~H .. a«~c:easoriea .ire det1igned to withsland mechanical, 

thermal and e.lectrical stresses. Jn general, lheir de~ign 

al lows for a HafP.ty factor of 2 to 2.5 timP.R the ullimaLe 

lenMile 11tr,..n9th of LhP. material used. The accessories are 

g i vP.n a Rmoolh smrface ( inish without sharp edgP.s or corners, 

lo reduce the Corona effect. Accessories like conductor 

cldmps .irt- de.11i9ned to havP. a large RUrfacP. drP.ct so that hedl 

generated 1 n I.he clamped pa.rt of the conductor ie diRsipated 

faMler. 

Accessories are generally made up of alwninium alloy die 

castings. Aluminium, which iR a qood electrical and thermal 

conductor, also poeseeeee high strength-to-weight rat.io. 

Further, it is non-corroRive and non-magnet.ic. Acce1usorieH 

made of magnet. c material e, if f i.tted wi lh the current 

carry1ng parLR, generate heat due to hystereRiR and eddy 

currents. This cauHee considerable lose of electric power in 

t.hP. t rdnem i es ion dnd di Htr i but ion syKtem. TherP.fore, UHP. of 

mag,.1etic materiaJe ia genE'!ralJy Avoided. HardwarP.s made of 

al.eP.l or mallP.<tblP. iron r.reRtingH are hot-dip galvani.Hed. 

Alt.hough t"<ldy currPnta can re1ao be generated in al) 

,.,,..,~t.rical conducti.ng materialH reKulting in heat. loeRP.H, 

rlCCf-'H!ioriee m;ult:.> of aJuminium r.astjngs are geflf-!raJ Jy 

prP.ff:>rn~d. ThiH '"' h,..c,.u1-1e of t.hf"ir light. weight which •H 

ut1 I iHed for lh,.ir larger hPat. diRRipating area. U)t.lmal..-Jy 

,t r·oniprom 1 R~ 1 R m;ulf-! bet.WP.P.n I.he H 1 :l.P. of the dC!f!P.RRory dnd 

I.ht- heat. lnHR. 

Sl18PP.NS JON CJ.AMPS 

SuMpPnHion rlAmpH support. the w,..ight. of conductors and 

pn•v•·nt. )onq1twl1n.1I mov.-m,.nt.H UMI m,1y ariA,.. cJuP. to unP.qual 

t.,.nMJonH H1 ..tdjacenl. Hpdna. Even if t.he r.onductor Hhifte, 

H11Hp•·nH1on cl.1mpH <trP. f'XpP.r.t.P.d Lo hold t.h•! conductor in 

pl..tcP, without. let.ling 1t Hl ip. However, lt. iH dJffir.ult t.o 
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dt~si9n a light flexiblt> el.imp lhdl will nut dllow dn}' slip 

undt-r sui~h .t cont.iny,..ncy. Usu.till:, 1·lamps .lre 1it•sign,..<l so riS 

Lo hold lhe conductor under norm<il conditions; allowing il 

Lo slip ;Jt 1'i0% of lhe metximum tP.nsjon, 

Su~h des iyn n•su 1 Ls in I ighler Lower 

1 n Cit SP. of it brt><tk. 

~t ructures due I ... J 

subsLrnLietl ly reduced lonyiludindl design lunds. 

The cldmps dre dlso designed lo eliminate Lhe ef fecl or 

excessive compressive lodds. Besides, these <tre designed lo 

be Corona free. 

Exhibit-2 g1ves a schematic outline of C:J suspension cldmp. 

STRAIN CI.AMPS 

SI r<tin i:1C:Jmps etre usPd lo c·lnmp r·onduclors on strain lowers, 

or on towt-~rs hdving largP. angle of trdnsmission lit11! 

dt-•v1.il1on. Tht-y '°"Y bt~ of Lwo lypf's - single-bolt and multi

holl. Mulli-bnJL r'.lrlmps .ctre gP.nPral ly USP.cl on a HV/UHV 

tran:-rn11ss111n J 1J1t•. Diiir:Jram "' .1 mull 1-bolt typP st.rain 

clamp is g1v1•r1 1n Exhibit-1. 

l>RJ\D-f:ND CJ.AMPS 

DP.-1rl-f•nd r· l.1mpH ,.,.,. llH•·d r.,, .. r· l.1mp1 fl'J ()f)f' .... nd of a r:c1ruluc·t or 

on de.1d-1·rid I 11w1·rs. Tlit·!it' mdy l>1· ,,f I.he boll. or I.hr· 

c·ompress1c1ri I Yf"'· Hnltt-d 1:l<1m('H rlrt' i-omi lrlr Lo Rl ralJt 

<:lrimpR. C11mp1"1•:.;s11111 I Yf"' ,.1.unpH l'<lflHIHt or ,) HLePI Hl•~f·VP 

with r•J,·v1s 11r 1·y1·-ty111· ,.rid. Tt11.· slt•f•] Hl,..evt• IS r·uv ... r••d 

with Jn rdllm1111um slt:1•v1• .it1111y il.s lf:nyth. Whi IP. fiLI iricJ lhP 

dP;1rJ-,'.nrl asH1·mbly w1 I h 1111· 1·oncl11r·I or, -in rtlumin1um H)~f·vt• 11:1 

sl 1ppt:d on th,. «onchwt or •. \fl,.r t t1t-· Hlt~1·l l:llt•evf> lH fit:l.t:d 

lh1· .1l1rn11n11m1 Hlt'.f..'Vt• 1s 
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slipped back till it touches the shoulder of the steel 

sleeve. The electrical connector tongue on the aluainium 

body is aligned with che clevis or eye of the steel core 

dead-end as required. Thereafter, Lhe aluminium body is 

filled with non-oxidising compounds and compressed. Siailar 

pressed-on dead-ends are available for copper welded and 

other conductors. 

A compression type dead-end clamp is shown in Exhibit-4. 

These clamps are used for larger Aluminium Conductor Steel 

Reinforced (ACSR>. 

VIBRATION DAMPERS 

Vibr~tion dampers are designed to effectively control high 

frequency aeolian vibrations of conductors by the simp!est 

possible means. A vibration damper for a 400 KV line is 

shown in Exhibit-5. These dampers, metallic in construction, 

provide a satisfactory grip on the conductor without 

clamping it 10 any way. They employ a single-bolt fixing 

arrangement. The dampers are shaped in a manner to rninimi RF: 

Corona and radio interference. Weights employed in damper~ 

are made of galvanised cast iron. The bolt and lock washer~ 

drt! of ga 1 vanised mi Id steel, whereas the messenger wire i~ 

of galvanised high lenHil~ steel. The clamp protective 

sleevings, end fittings and tapered sleeves are .ill made <.r 

high purity aluminium. 

SPACF.RS 

SpacerR an~ fitted at Hpecificd intervals on overh-=-·1d 

tranerniFIHion lineH having more than one sub-conductor pel"' 

phase. Th,..y rn-1 in ta in t hf' Ape<' if i t>d epac i ng bPt w~el" tis~· 

condw:t·orH of th;tt phtiR" 1rnd,..r normal opP.rdt in-:t -~·1•1di1 .~ .... ...,,, 
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and prevent horiz0ntal twin bundle conductors f rorn corning 

into contact with each other. 

Some types of spacers used in transmission lines are 

described in the following paragraphs. 

Rigid S~cers 

Rigid spacers consist of a c~ntral steel bar with clamps at 

both the ends. This type of spacer prevents movement of the 

conductor. Rigid spacers can cause severe damage to the 

conductor. Hence, they are no longer used, except in case of 
jumpers. 

Armour Grip Spacers 

This type of spacer is shown in Figure 1 of Exhibit-6. 

Though composed of rigid component~. clamp-conductor 

interface is made flexible by employiPg a elastomeric lining 

~n the clamp. This spacer consists of an aluminium alloy 

tube frame whose ends are cushioned with a thick coating of 

neoprene, moulrled inteyrally. The spacer 1s fastened to 

transmission wires using twisted (preformed> aluminium alloy 

retaining rods. ThiR arrangement not only eliminates use of 

bolts and ecrews but also distributes the load over the 

conductor, thereby minimising stress concentration. Armour 

grip spacers can be installed manually. 

Neoprene Cushioned Pin-Jocked Spacers 

Neoprene cushioned pin-locked spacer consists of an 

aluminium alloy body with a pair of clamps al both ends. The 

clamps are rubber lined. A lorking pin is used to dvoid the 

use of nuts and bolts. One of the two halves of the clamp is 

connected to the main body while the other half ie hinged to 
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it. The rubber lining maintains gentle, yet firm 

permits longitudinal and angular movements. This 

spacer is shown in Figure 2 of Exhibit-6. 

Ring Spacers 

DEVELOPMENT 
CONSULTANTS 

grip and 

type of 

In Ring spacers, shown in Figure 3 of Exhibit-6, the 

connecting element is a flexible ring made of a stranded, 

high tensile, galvanised steel wire. The clamps made from 

aluminium alloys are permanently mould casted on the ste~l 

wire ring. 

Spring Spacers 

Spring spacer consists of a spring made 0f s~ainless steel 

as thP central member, with aluminium alloy clamps at both 

ends. Clamps may have one bolt or two bolt ends. Clamp 

springs may be of the closed or open type. Such a spacer 

collapses under fault conditions, resulting in less stress 

on thf' '~'mductor. It restores its1:lf to the initial £:pacing 

after the fault is cleared. The spring used should be of 

good qudlit.y and have enou9h str~nqth to ensure that it does 

not lm:11-_. Ll.s flexibility duP. to V.-irious stn:•sses induced by 

wind and 1Jt.hr•r lo<tdH. Ftgurr 4 of F:xhibit.-6 Hhows a typical 

spring H!-•ii<:t• r. 

Elastomeric lnserl Spacers 

Thjs type of spacer 18 composed uf rigid components, with 

flexib1lily introduced in the joints between components. The 

joints may contain springs or eldstomeric inserts. In this 

type of spacer, th1~ c:onduc~.on4 ·•re held by single-bolt 

cantilever clarnpH. ThP rlampH dre joined to the central 

member by rubber huRhf~H wh1t:h Ltr•ilitdtf• relatJVP. movement. 
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of the conductor in thP long1tu~inrll, vertical rlnd angular 

directions without damage. Thr ruhhPr bm'lh shoulti, howPw~r. 

be able to withstand thr> effect of .1trnosphPr1c ozone, 

corrosion, high and low temperdture, dnd wind induced 

oscillations. 

SPACER DAMPF.RS 

Spacer dampers arc~ usPd to rnnint<tin t.ht:> <JPom,.try of huruJlt· 

conductors. They d I so d.imp out .u~o I 1.tn vi br<tt Hrns .ind sub

span oscillations. 

Twin spacer dampers are usPd to mainL11n <if•sir<>d norninnl 

separation betwef~n suh-conduc:tors. A typ i Cit I t.w 1 n sp;u:t· r 

damper is shown 1n Exhibit-7. ThP cldmps are des1qnPd in a 

manner to ensure adequate grip on thP conductor. 

In addition to fulfilling basic functions of sp;icers. spar.<!r 

dampers have significant drticul.=ttion, fl<'xibility and 

damping capabilities in the tr.=tnsw~rse plane of thr> hund)P 

to control cyclic motions of conductors. The bundle of 

rubber bushes provided in the damper act as pivots, 

connecting each conductor via a rigid arm to the rigid 

centre frame. There is a positive mechanical interlock 

between the inner metal sleeves of the bush and the c~ntral 

frame. 

The loads imposed by conductorR under short. 

conditions generate the most severe forces on the 

dampers. The unit is designed to withstand these 

without impairing its capability. 

<: i rcu it 

!-i·pacer 

loads 

The principal members of a spacer damper are made up of 

corrosion resistant aluminium alloy. Ferrous components in 

the damper are hot-dip galvanised before assembly. 
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There are two types of joints, used in overhead transmission 

lines, namely, twisting joints and compression joints. 

Schematic diagram of these two types of joints is shown in 

Exhibit-A. 

Tflfisting Joints 

Twisting joints consist of seamless copper or aluminium 

tubing of oval cross-section, into which th'! r.onductors are 

pushed from opposite ends. The tubP. is then t•isted to give 

it the required number of turns, by special tools. Each 

joint covers a specific range of conductors. A twisting 

joint requires one tube for AAC, two tubes for ACSR and 

three tubes for high strength ACSR. When used r.orrP.r.tly, 

twisting joints develop as much as 90\ the ultimate tensile 

strength of the conductor, and satisfactory electrical 

efficiencies. Twisting joint wrenches and dies are required 

for fixing the twisting joint tube with the conductor. 

Compression Joints 

Compression 

of joint 

aluminium 

joints are primarily used for ACSRs. This type 

consists of two parts, a steel tube and ~nd an 

tube. The jointing method followed is briefly 

described below. 

The aluminium strands at each end of ACSR are cut carefully 

back without damaging the steel core. The length of the cut 

is half an inch more than one half the length of the steel 

sleeve. This is done to ensure that the elongation of the 

steel sleeve, on compression, will not interfere with the 

free lay of the aluminium strands. The steel sleeve is put 
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in place and compressed, working outwards from the centre. 

The aluminium sleeve is next slipped into place and filled 

with a non-oxidizing compound. Filler holes are then 

plugged, and the sleeve is compressed by working outwards 

from the center. The middle section of the aluminium sleeve 

over the steel sleeve is not compressP.d. 

GUYS 

Guy wires are used for supporting tower structures. Host 

commonly usPd guy wires are double galvanised stranded steel 

wires of 10 mm size. 

ANCHORS 

Steel anchors set in the ground with protective co~t1ngs are 

best suited for tangent and small angle towers. ThP. most 

satisfactory type of steel anchor is of the pyramidal or 

square type. These types of anchors, shown in Exhibit-9, 

resist shear and bending stress satisfactorily. 

INSULATOR FITTINGS 

Insulator fittings consist of hardware, and tension and 

suspension strings. The following string assemblies ar~ 

shown in Exhibits 10 through 17 respectively. 

o Tangent, single conductor, single string susp~nsion 

0 Tangent, 

suspension 

double conductor, single vee string 

o Angle, double conductor, single string suspension 

0 Angle, double conductor, single vee string 
suspl?nsion 
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o Dead-end, single conductor, dual string suspension 

0 Jumper, double conductor, single string suspension 

0 Jumper, tripple conductor, triangular, 

string suspension 

single 

0 Angle, double conductor, horizontal, single vee 

string suspens1011 

PROTECTIVE AND GRADING DF.VJCF.S 

Damage to 

maintenance 

insulators from heavy arcs cduses serious 

problems. SomP of the devices th.r1t are used to 

prevent damage to the insulator are deseribP.d h~low. 

Arcing Horns 

Arcing horns are used to reduce f lashover voltage or to 

increase the number of insulators in onP string. Arcing 

horns are attached at the top and bottom of the insulator. 

They have a large spread, both at the top of the in!=mlator· 

and at the clamp. On being subjected to the lightning 

impulse, the arc tends to cascade the string. For arcing 

horns to be effective, they should have a large spread and 

the distance between the horns should be r.onniderably less 

than the length of the insulator string. 

Arr.ing horns are made from mild steel flats which are hot.

dip galvanised. 

Arcing Rings 

The main function of an arcing ring or grading shield is to 

improve the voltage distribution over the insulator Rtring. 

Efficient rings are rather large in di~meter. It should be 

I 
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ensured that the clearance from the 

spacing between rings are adequate. 
structure and the 

Protective 'l'ubes 

The protective tube 

lightning strikes, 

prevents insulator f lashovers when 

by providing the current a path to 

ground. It is designed to have an appreciably lower impulse 

spark-over voltage than the line insulation. 

CORONA SHIELDS 

Corona shields are used on the energised end of dead-end 

hardware assemblies to relieve electrical stresses on the 

line and insulators. They also suppress Resilient ImpulsP 

Voltages (RIV) levels and Corona formation on the hardware. 

These are generally fabricated from aluminium alloy tubing 

of Grade 6063-T4. The finish is smooth and free from fins, 

burrs, scratches and surface roughness. This allows for 

Corona-free ope rat ion. The d iarneter of tubing is depf!ndent 

on the operating voltage level. Two types of Corona shields 

are shown in Exhibit-18. 

ARMOUR RODS 

Armour rods are generally used on ACSR lines as a protection 

against fatigue of the aluminium strands caused due to 

vibrations. Armour rods consist of a bundle of aluminium 

rods which are larger in diameter than the strands of the 

conductor. These are laid parallel to the length of the 

conductor and are arranged to form a complete covering. They 

are spirally twisted by a tool to lie approximately parallel 

to the lay of the strands in the conductor, and are clamped 

in place at each end. The suspension clamp is attached at 

the centre with the armour extendin9 2 ft to 3 ft on each 

.___ _ ____.__ ____ _J 
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aide. The bending stres!les caused by vibration arP redm·•••I 

by the increased diameter ancl .trea of metal, and distributPci 

over a larger section of the conductor. 

For fitting armour rods on thP r:ondur.tor, special purpose 

tools like Wrenches, dies, ferrules ~nd f~rrule press diPS 

are required. 

HARDWARE 

Ball hook, ball clevis, sor!~et clevis, ··l1•v1s PY'·· sockPt 

eye, yoke plate, cross .trm strap, anchor sh<tr:kl•· .tnd link 

chain are some of the hardware used in ovPrh~~d l1n~s. The 

types and sizes of these hardware are st.inrlarci1 sNL These 

are generally forged from mild steel or high stn~nrJt.h steel 

and hot-dip galvaniRed. These have smooth surf.tr.,.. "'hir.h :..s 

free from sharp corners and bends, so as to minimise rorona 

effect. 

• 
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EXHIBIT : 2 

ONITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

SUSPENSION CLAMP 

f 

2 

Lf.GESD 

l. Bod> 

2. Keeper bolt 

1. Cotter pin 

4. Conductor 
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F.XHIRIT : 1 

UNITED WATIONS INllUSTRJAJ. rlF.VF.l.OPMF.NT 0RGANJ7.ATION 
AND 

ARAR INDUSTRJAI. llF.VEl.OPMF.NT AND MINING ORGANI7.ATJON 

PROJECT PROPil.E ON OVf-:RHEAD J.INf-: ACCHSSORIF.S 

MULTI-BOLT TYPE STRAIN CI.AMP 

LECESl> 

l. Budy 

l. Cotter pin 

J. Bults 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFIJ.F. ON OVERHEAD LINE ACCESSORIES 

COMPRESSION-TYPE DEAD-END CLAMP 

Uncompres~ed Zan~ 

I 

~··~ 

1. Aluminium dead-end 

3. Steel dead-end 

LEGEND 

2. Aluminium jumper terminal 

4. Aluminium filler plug 

EXHIBIT 4 

no 
~~ 
U') r-co r--o 
);!~ zm 
--tZ 
U') --t 

l,... 

-.. : 
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JOB SO. : OClL-10~ EXHIBIT 5 

UNJTF.O NATIONS INDUSTRIAi. OF.Vt-:tnPHF.NT OHGANJ7.ATION 
AND 

ARAR INDUSTRJ Al. DF.Vf:l,OPMF.!lT ANO HIN J NG OHGAN I 1.1\TJON 

PROJF.CT PROF 11.E ON OVI-:RHF.AD I. J NF. ACCF.SSOR I ES 

YIBRAUON DAHPt:k FOR 400 KV LINE 

) 

LEGEN'J 

1. Weight 4. Clamp protective sleeving 

2. Bolt 5. End seal 

3. Lock washer 6. Conductor 
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UNITED NATIONS ~NDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

DIFFERENT TYPES OF SPACERS 

Neoprene cushion 

Neoprene bushed ball 
gripped bimetallic cap 

High Ntrength Al. alloy 
preformed armour grip 

EXHIBIT 

Armour Grip Type Spacer 
Fig - I 

Ring Type Spacer 
Fig - l 

@~cr---__..r 

Neoprene Cushioned 
Pin-Locked Spacer 

Fig - 2 

spring 
Sprio~ Type Spac~r 

Fi" - I, 

6 

no om 
z~ cnr-cO 
·!:j-0 
)>~ zm 
-iZ 
Vl-i 

'-

-....; 
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EXHIBIT : 7 

UNITED NATIONS INDUSTRI AJ. OF.VF.l.OPMF.NT ORGAN I 7.ATTON 
AND 

ARAB JNDUSTRIAJ, DF.VF.LOPMF.NT ANO MINING ORGJ\NJ 7.ATTON 

PROJECT PROFILE ON OVERHF.AD I.INF. ACCl-:SSORJF.S 

TYPICAL T\IIN SPACER DAMPER 

ELEV AT IO~ 

LEGEND 

1. Cent re f rair.e 2. Clamp arm 

l. Cl amp cap 4. Welghr 
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DEVELOPMENT 
CONSULTANTS 

JOI Na. : DClL-10~ EXHIBIT : 8 

I 

UNITED NATIONS INDUSTRIAL DF.VF.l.OPMENT ORGANIU\TION 
AND 

ARAB INDUSTRIAi, DF.VF.LOPMF.NT AND MINING ORGANl7.ATTON 

PROJECT PROF II,F. ON OVF.RHEAD LI NE ACCF.SSOR I F.S 

TYPICAL JOINTS USED IN O/H LINES 

r Conductor Joint tubing 

. ..a.•+- . !, ' 

"NI STING JOI ~T 

r Fi 11 ~ r ho l C! 

Aluminium sleeve Steel sleeve 

" 
JC 

Aluminium &l~~v~ filler holes 

Steel sleeve 

TUBULAR TYPE COMPRESSION JOINT 

Section 
x-x 
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J - 20 
DEVELOPMENT 
CONSULTANTS 

JOB NO. : DCIL-105 EXHIBIT : 9 

UNITED NATIONS INOIJSTRJAI, OF.VF.J.OPMF.NT ORGANJ?.ATTON 
ANO 

ARAR INOUSTRIAJ, DF.VIU.OPMF.NT ANO MJNJNG ORGAN I 7.ATTON 

PROJECT PROFII.F. ON OVERHEAD I.INE ACCESSOH I F.S 

TYPES OF ANCHORS 

Steel Anchor with Triangular 
Crillage 

Steel Anchor with Square 
Crillap,e 
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JOI NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 10 

UN I TED NAT IONS I NOUSTR I Al. DF.VF.l .OPHENT ORGAN 17.AT I ON 
AND 

ARAB INDUSTRIAi, Df.Vt:J..OPHF.NT AND MINING ORGAN I 7.ATTON 

PROJECT PROF I I.I-~ ON OVF.RHEAD I.I NE ACCF.SSOR I t:S 

TANGENT. SINGLE <X>NDUCTOR 0 SINGLE STRING SUSPENSION 

.A 
j_ ___ _j__ 

/. ."' r·- -·-- -, 
. I I . 
i- - ~J 
. - - ___,· 

LEGEND 

1. Y-Clevi& ball 

2. Socket eye 

1. Corona Cree suspension 
clamp 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. : DClL-lOS EXHIBIT 

ONITF.D NATIONS INDUSTRJAJ. OF.VF.J.OPMF.NT ORGANI7.ATJON 
ANO 

ARAB INDUSTRJAJ. l>EVF.J.OPMENT AND MINING ORGANJ7.ATJON 

PROJECT PROFTJ.F. ON OVF.RHF.AD LINE ACCESSORIF.S 

TANGENT, DOUBLE CONDUCTOR, SINGLE VEE STRING SUSPENSION 

I . 

2. 

J. 

4. 

5. 

I I I I 

I I I I 

LEGEND 

Y-Clevi& ball, hot line 

Socket Y-clevis 

Suspension yoke 

90• Y-Clevis eye 

Corona free suspension 
clamp 

" 
' I 

.J·-- .r-\. ., ' ·,,. "' ..... 
. """ 'y 
" \ !' 

11 
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JOI NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 12 

UNJTF.O NATIONS INDUSTRIAi. OF.VEJ,()PMENT ORGANJ1.AT10N 
AND 

ARAB INDUSTRIAi. OEVF.JnPMF.NT ANO MINING ORC.ANl1.ATION 

PROJECT PROFILF. ON OVF.RHF.AD LINF. ACCF.SSORIF.S 

ANGLE, DOUBLE CONDUCTOR, SINGLE STRING SUSPENSION 

--=&5 
LEGEND 

l. Y-Cl~vis ball, hot line 

2. Socket Y-clevis 

J. Yoke - Variable angle 

4. Universal shackle 

5. Corona free suspension 
clamp 
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JOI NO. : DCIL-105 EXHIBIT 

UNITED NATIONS INDUSTRIAI. DF.VF.J.OPMRNT ORGANJ7.ATJON 
AND 

ARAB INDUSTRIAi. DF.VF.J.OPMENT AND MINING ORC".ANJ 7.ATION 

PROJECT PROFil.F. ON OVF.RHF.J\D I.INF. ACCESSORJ F.S 

ANGLE. DOUBLE CONDUCTOR. SINGLE VEE STRING SUSPENSION 

i T 
I _____ ,-,--,~- I ~ ... . , . .:..__. _,' . ,, , ·~, 

"( I • • 

! I 

·..: 

LEGEND 

I. Anchor shackle 

2. 90•- Oval eye/oval eye link 

l. Clevil ball 

4. Socket - Y - Clevis with 
spherical nut 

5. Insulator yoke 

5. 90°- Y - Clevis eye 

7. Corona free suspension 
clamp 

8. Vertical bundle yoke 

9. Extension link 

13 

.____..'..'._.'.______: __ ..:.___::.::__:___:__: ______________ ~ 
~----' '---- ________________ 1 ___ 1 __ 1 ______ _i_11 _________ 11_1_111 __ 
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DEVELOPMENT 
CONSULTANTS 

JOI NO. : DCIL-105 EXHIBIT : 14 

ONITF.D NATIONS J!l':~USTRJ Al. llF.VF.l.()PMF.NT ORGAN I 7.ATJON 
~.MD 

ARAB INDOSTRIAJ. DF.VF.l.OPMF.NT ANO MINING ORGANJ7.ATJON 

PROJECT PROFil.F. ON OVF.RHF.AD I.INF. ACCF.SSORU:S 

DEAD-END, SINGLE CONDUCTOR, DUAL STRING SUSPENSION 

I . Anchor shackle 

2. Insulator yoke 

1. Clevis ball 

4. Socket clevis, 

.. -{!-] r.·-.. 
' ' I 
•. I I 

... ' • t 

·""'-- - - . 

LEGEND 

long 

s. Line end yoke 

6. Corona shield 

7. 9o•c1evis eye, long 

8. S t r a i n cl a mp 

I 11 11 
' 

11 I I I 11111 
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3 - 26 DEVELOPMENT 
------------------ CONSULTANTS 

JOI NO. : DCIL-10~ EXHIBIT : 15 

UNITED NATIONS INOUSTRJAJ. OF.VF.l.OPHF.NT ORGANl7.ATHlN 
AND 

ARAB INDUSTRIAi. OF.VF.f.OPMF.NT AND MINING ORGAN I 7.J\TION 

PROJECT PROPll.F. ON OVF.RHF..AD LINE ACCF.SSORT F.S 

JUMPER, DOUBLE CONDUCTOR, SINGLE STRING SUSPENSION 

t-------® 

_:_ - . ---~ 

--~ ... -.. -~ -
. . 

;.. . .. -............ -.. ·- ... -'• . . 
~~ 
.---"-----~ .. ..____,.... 

~-· 
\ 

LEGEND 

1. Anchor shackle 

2. Oval eye ball 

J. Jump~ r yoke 
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JOI NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 16 

UNITED NATIONS INDUSTRIAJ. DF.VF.l..OPHENT ORGANl7.ATTON 
AND 

ARAB INDUSTRIAi. DEVF.J.OPMENT AND MINING ORGANl7.ATJON 

PROJF.CT PROFll.F. ON OVERHEAD LINE ACCESSORIES 

JUKP!ll. TRIPLE CONDUCTOR. !RIANGULAR, SINGLE STRING SUSPENSION 

~ ' --~ 
.J... - ... _;;_ . 

~ 
I I . . 

LEGEND 

l . Anchor shackle 

2. Oval eye bolt 

). Socket clevis 

4. Clamp yoke 

5. )00 1 b. weight assy. 
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DEVELOPMENT 
CONSULTANTS 

JOI NO. : DClL-lOS EXHIBIT 

UNITED NATIONS INDUSTRIAL DEVEf.OPMENT ORGANIZATfON 
AND 

ARAB INDUSTRIAi. DF.VEI.OPMF.NT ANO MINING ORGANl7.ATJON 

PROJECT PROFH.F. ON OVF.RHF.AD LINE ACCESSORIES 

ANGLE, DOUBLE CONDUCTOR, HORIZONTAL, SINGLE VU STRING SUSPENSION 

4 

-~\ .... --;-, - \ \... \ ' '-r-
' I • 
\ I \.- -' 

I , 

\ " , I , 
\ , __ _,, 

LEGEND 

l . Anchor shackle 

2. Oval eye ball, hot line 

'). Socket Y - clevis with 
Gphcrical nut 

4. Suspension angle yoke 

5. 90°Y - Clevis eye 

6. Corona free suspension cl mp 

17 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 

UNITED NATIO~S INDUSTRIAi. OF.VEl.OPMENT ORGANIZA1'10N 
ANO 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

TYPES OF CORONA SHIEi.OS, ARCING HORNS ANO OTHER dAROWARF.S 

TYPE ASH-522 SERIES 

18 

~ , 
\ ' 
' ' I 

I 

TYPE ASM-124 SERIES 

CORONA SHIELDS 

' 

" ' 

' ' ' .... 
' ' ' ' 

' ' ', ' 
' ' ' ' ' ' ' 
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DEVELOPMENT 
,...----------------- CONSULTANTS 

.JOU NO. DCJI.- J 05 

'' 
I I I I 

ARCINC. HORNS 

t:XH llH T : 1 n 

.--r: 
ft·~====~ 
'l' 
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DEVELOPMENT 
-----------------CONSULTANTS 

.JOU NO. OCI L-105 1-:xntnTT : tn 

FLAT ARMOR WIRE AND ROUND TIE WIRE 
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) - 32 
DEVELOPMENT 

------------------ CONSULTANTS 

JOH NO. l>C 11.- t 05 F.XlllDIT 18 

YOKE PLATE 

LIHK CHAIN 

EX Tf;N SION STRAPS 
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.JOH NO. DC 11.-1 05 

SOCKET EVES 

CROSS ARM STRAPS 

~ - • j DEVELOPMENT 
CONSULTANTS 

EXHIBIT 10 

SOCKET EVES SUITABLE FOR 
FIT TING ARCING HORNS 

ANCHOR SHACKLE 
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.JOB NO. l>Cll,-10~1 

BALL HOOKS 

SOCKET CLEVISES 

BALL CLEVISES 

BALL HOOKS 

CLEVIS CLEVISES 

DEVELOPMENT 
CONSULTANTS 

EXll I n IT : i a 

BALL HOOKS SUITABLE 
FOR Fl TT ING ARCING 

HORNS 

CLEVIS EYE 

BALL CLEVISES SUITABLE FOR 
FITTING ARCING HORNS 
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MARltET ANALYSIS 

DEVELOPMENT 
CONSULTANTS 

Overhedd line clccessor1es suc:h dM cldmps. jo1nls, dcimpers, 

spacerH, etc., are essentidl for eff1c1enl op•!r·dl 100 of the 

trclnsmission clnd diMlribulion <T 6. 0) syslt>rn. As -tc-c,.ssor1e!'I 

dre U!if!d together wit.h r.ondw:lors, ltlt~ •i•i.-tnl it y of 

dCCessuries required Ill lhP T ti. n S)'Sl. .. fl IS rlin•c·l)y 

proportiond] lo the qu.tnlily of c-ondur;Lon; us•·.J. 

According lo I.he Seclor.:tl .study c-trri,.c.J uul 1'} Lt1•· AIOMO, 

thP. <tveret9e .tranua] jnr;re<H>e in poW•!r 'J ... nf'r-tl ir19 c.tp<i•·it )' ir1 

the desi9nc:lted region is likely lo rdUtJt-> from 6, 700 M\\ 1n 

the earJy 1990s to rlt!dr]y 9,300 MW by 2010 AO. 

Correspondingly, demand for various elt>1·tr1r:dl equ1pmt•nl 

including overhedd Jine etccessories is t·Ht1mated to 1nr·rf!dSf: 

substantially to be dble Lo distribuLP Lhe ..Jdd1Lional po""t·r 

generated. 

Projected additions to lht-~ overhedd l.rnnsmission .rnd 

di:.ilribution network, as t->XLrdC'~Led Crom the AIDMO Reporl on 

Sectoral study for the period 1991-2010, are gjven in 

Exhibil-19. Transmission and distribution voltdges hdve been 

grouped in this Exhibit in lhe following rnetnnP.r 

Ultrd High Voltdge (UHV> 

High Voltdge (HV) 

Medium Voltage (MV) 

J..ow Vol L<tge ( I,V > 

) 300 •~v 

60 KV to 22fi KV 

1 • 1 K\. Lo 33 l\V 

< 440 Vol t.s 

This Exhibil giveR counlry-wisc ddditions Lo overhedJ 

lranRmieHion/diHLribulion network by diffpr~nt. vo]tdge 

classes for four 5-year pvriods belween 1991 dnd 2010 AO. 

F.xhj bit-20 prF!RenlH U1f~ projec:t.t!d itVPrdge rlnn11d J <tdd it.ion t.o 
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DEVELOPMENT 
CONSULTANTS 

the lransmission and distribulion nel.work. by volld9e cldss 

dnd country (or the same periods. 

These projections are based on th~ dddilional 9enerdling 

cclpacities projected by Lhe AIDMO. Huwev1~r. il Wds observed 

lhdl lhe actual dddilioms Lo cdpdc:1ty 1n m<tny countries 

during lhe period 1986-90. wen" nnl y dLoul '\0-RO% of Lh.

pro j~cl ions madr~ by lhe AIDMO. f\s ..,_ comwrv.il 1v1· ':'SLimatP, 

it is dssumed Lhdt only 70~- .,f Utt> ddoil.inn.tl •Jl-'ner.-lling 

capac;iLy propoHt!d in LhP Al OMO R•~port wi 11 .-wtu.t) Jy bf> 

implemented. Accordingly, Lht> rHUH!.tl demdnd for· ,-,,ndurtors 

is taken ~l lo be 70% of 1.h•~ projpr·li.,ns madP. by 1 lw AIOMO. 

The lrdnsmission network in lh·~ dt>slt.Jnaled region 1s p.-lrtly 

of lhe double-c..:irc:uit <tnd p<trtly uf t.h,.. single-c1rr:•J1t typP.. 

UHV dnd LV networks dre by dnd l.:irgf~ of the douhl1·-r·1rc:uit 

lype. while HV and MV networks drf:" yent>rally of Llw single

circuil type. Exhibil-21 pr~sents the P-stimdted .tn'rage 

annual demand !or conductors in Uw c:h~sj gnated regJ on over 

four 5-year periods between 1q91 dnd 2010 AD, by r.ountry, 

weighl <tnd voltage-class. These P-st1ntdles were arrived etl, 

based on the following norms used in the AIDMO Reporl -

Voltage Class of Conduct.or Tonnes/ckt Km 

UHV 20.00 

HV 6.50 

MV .l. 22 

J,V I. 75 

As mentioned earlier in I. his Section, the demand for 

overhead line accesHories is direclly proportional to ~he 

quantity o! conductors required. For conductors o( di((erent 

voltage classes. the AIOMO Rt:•porl hds used the fol lowing 

norms to arrive al Lhe d~mdnd for dC~P.Hsorie~ -
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VolLage Class 
of Conductor 

UHV 

HV 

MV 

LV 

·I -

DEVELOPMENT 
CONSULTANTS 

Demand for Accessories expreHMed 
ds % of Weighl of Conduclors 

25 
20. 

15 
1 r; 

Exhibi l-22 prest:"nls f.h,, ··sl.11n.d t!cl <tV••retg•· <tnnua I dPmdnd for 

overhead I ine dCcess(>r· 1es i..·ir·k•·.J oul (or four isuc1·1~ssivf:' 

5-ye<tr periods between 141'.)J .rnrJ 2010 AD. Ttw <tVf~rage dnnu<tl 

demand for dCCessor ie~ lll<:rt!dSes f rum dbout 27, 000 tonnes 

during 1991-95, lo <tLoul 35,000 loun~s during 2006-2010. 

Al presenl, nedrly th~ 1•nli re d•~m.J11d in lhc region is mel 

through imports. On a com;erv<tl ive bdsis, il is recommf:'nded 

thdl two pl.u1ts of dboul 12, 000 t.onnes per year, each 

working in two shifts, be s~I. up 1.11 mdnufaclure differenl 

types of overhedd dt.:C-t>SHories. Id••ntical pldnt s1~es wil I 

nol only facililate J1r1plr~n1t•nl.ril ron, but also help rn 

dttending to operdL1onal problems with greatt~r ease. 

These planls will be abl~ lo meet <tboul 90% of thP estimdled 

demand during 1991-95. Their capt-tc it i~s may be expanded to 

about 18,000 TPA by increasing the number of shifts to 

three, to cdler to the entire dP.mdnd during 2006-2010 AD. 

Onf" of t.hP. lwo plants may ht~ sf!\. up in Tunisi<l, t.o cal.Pr 

primdri.ly to the Ardb-Afrjc,rn markel compr-ising AlgPri<'l, 

Egypt, Libya, Morocco, Sudan .rnd Tunisia. The other pl.mt 

may be localed Jn .Jordan to caler to the market in lh1• 

Middle-E<:1st, viz., Rahrdin, Trdq, Jordan, Kuwait, S,ludj<l 

Arabid, Syria and the UAE. 
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I JOI IO. : DCIL·llS O•ITID RATIONS INDUSTRIAL D!VILOPl!BMT ORGARllATIOM 

mllIT: U A•D 
ARAB I•DOSTRIAL D!VBLOPl!B•T AND KINIRG ORGANllATIOR 

PIOJll'T PIOPILI 01 OYDllAD Liii ACCISIOllU 

PIOJll'TID ADDITIOIAL OVDllAD TIAlllllSSIOI AID DISTIIBDTJOI llTIOll 
1Pi9ar11 i• Ill 

.................................................................................................................•........................••••••••.•....•••.••••. 
CoHlrJ 19'1 ·95 1996·2000 2001-2005 2H6·2Ut 

1n n "' LV HV IV 119 LV OBV IV RV LY OP n "' 
,, 

...............................................................................................................................•....................•••••.•...... 
llgeri• . ma ma5 22187 . 4287 21361 22585 . 4287 21361 ma5 . 4287 213'1 mas 
Bi~riiD . 101 715 m . 160 1151 1393 . 160 1151 1393 . lH 1151 ll9J 

l97pt . ma 3m3 107824 . am 43750 135700 . em rnso 135700 . am 43751 mm 
lr•q mt 9866 21102 59520 4116 um 2'894 70215 4116 11639 24894 70215 4116 116]9 mu 70215 

I .A 

Jordn - 1457 1942 4921 . 1553 2021 sm . 1m 2021 5353 . 1553 2021 5351 

I "" luvut 1U m 669 190 119 504 669 190 189 504 669 190 189 504 669 191 

Lib7• . 5112 sm um . S112 5099 um . 5112 5099 11360 . 5112 5099 um 
llorocco - ma 6605 17020 . 3816 9104 23460 . l816 9104 23460 . 3116 9104 2J461 

s. lribli 1115 27U ... , 922 1430 3337 9837 1122 1430 )))7 9837 1122 1430 3337 98)7 1122 

Sudn . 306 2694 4041 . m 4142 6215 . 470 4142 62U . m 4142 ms 
S7rii m '673 46266 55700 1077 9693 moo 80902 1077 ~60) moo m02 1077 9693 mot HH2 no 
hDllii . 159 6461 12496 . m 6219 12065 . 916 6963 13465 . 9U 6t6J um o~ 

Zm 
(,/) r-

1.&.1. . mo 4617 5277 1931 1931 6785 7754 1938 1938 6785 7754 1938 ma 6715 7754 co r- ,, 
···························-································-··························-········································································· >~ Toti! sm mu 160114 mm mo 51162 202252 3a5314 mo 51956 202976 386714 me s1m 202976 unu zm 
······························-·································································································································· -tZ 

(,/) -t 
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JOI IO. : DCl,·llS URJTID RATIOIS IIDOSTRIAL DIVILOPllBIT ORGAlllATlOI mutt: 21 

AID 
ARAB IIDUSTRlAL DIVILOPlllllT AID KIRJIG ORGAIIIATIOI 

PROJBCT PROFILE 01 OVERBIAD LIMB ACC£SSORJBS 

PIOJlt'tlD A'llAGI AlllAL &DD1T1011 TO TIAlllllllOI AID DIITIIBDTIOI llTIOll 
1Pi911r11 n llt 

-···--····-·-········--····-··········--····-····-··-·-··-····-···-···················································-······································ 
Co11tr1 mH5 1996·2000 200Hm 2006·2111 

In n llV LV un RV KV LV ORV RV RV LV an n " LV 
eweewe••••••••••e•W•eeW•wwe•ee••••eWe•••·····················•••wee•e••••••••··················M••••••••••··················································· 
Algtri~ . m 4197 Ull . m 4272 4517 . m on 4517 . 857 4272 45ll 

S.bm1 . 20 14) m . )2 230 m . l2 m m . 32 m m 

l9ypt . 1m m1 21565 . 1706 mo 27140 . 1m mo 27140 . 17ot mo 27141 
I .ta 

luq m 1m mo 11904 m ma 4979 14043 m 2328 4979 140U 823 me 497' lUO . I I.I' 

Jordu . m m 986 . J11 404 1071 . 311 404 1071 . l11 4t4 1171 

luw•il 31 101 134 n 38 101 134 38 38 101 134 38 )8 101 134 JI 

LtbJ• . 1022 1020 1672 . 1022 1020 )672 . 1022 1020 )672 . 1022 1m Jm 
llorocco . 554 1321 3404 . 763 1821 4692 . 763 1821 4692 . 763 1821 4692 
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DEVELOPMENT 
CONSULTANTS 

In the previous Section it was recommended that 2 plunls, 

each with a capacity of 12,000 TPA, be Hel up al Tunisi~ and 

Jordan lo cdter lo the demdnd for accessories in the 

designated region. Il ts recommended lhat the sizes o( lhe 

plants be dpproximately lhe sdme, lo ensure interchdnge

abil ity o( parls, mach1nery, spares, elc., amongst lhem. 

The selection of locations for establishing the 

manufacturing plantH was made, based on the lhe following 

considerations 

o size of lhe domestic market in each of lhe 13 

countries within the designated region 

o availability of raw materials wilhin lhe designated 

region 

o proximity lo sources of raw materials, and lhe 

availability of road, rail or sea linkages 

o availability of essential infrastructural (acilities 

such as power, water, labour, etc. 

0 relationships and affiliations among dif.(erenl 

nations within the region 

o investment environment in djfferenl countries 

In Exhibit-23, the average annual demand for overhead line 

accessories between 1991 and 1995 has been arranged counlry

wise under two sub-regions, Lo demarcate the markets served 

by each plant. The planl in TuniAia, after fulfilling the 
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rather sma 11 domesl ic requi n~ment, w i I 1 be db le Lo meet the 

demand from live olher counlries - Egypl, Libya, Morocco, 

Suddn dnd Algeria. 

It may be noted Lhal Egypt accounts for neC:trly 50% of lhe 

demand 1n this sub-region. Neverlhelt·ss, it is recommended 

lhett the plant he located in Tunisj<t. Egypt, if required, 

cdn also suurcP its n•11ui remP.nL from Liu· pl<tnl tn Jordan 

which 1s loeatP.d quit_,_. nearby. AJt.houyh U1•• l1•c:hnology dnd 

infrastructure requ1n·d (or manu(a1·l urtny ov,.rhedd line 

dCCessorjes ex isl both n1 F.gypt i-tnd T1mis1d, U1P. ldll.er 1s 

preferred as location for Uu" pldnt .ts 11 \\'ill help 1n 

reducing regionC:tl iml.M)iHH·t!S. Tunis1.1 will <ilso be a 

convenient location for dis Lr ibut ing Lh1· f 1 n i sh1:<l products 

in Lhe Arab-African market. Also, acrord1ng to thP 

investment assessment i11 th~ Arab countries, the investment 

environment in Tunisia has jmproved lrem,..ndously jn the 

recent years. 

The plant in Jordan will, besides satisfying the domestic 

demdnd, be able Lo serve the entir~ Middle East consisling 

of Bahrain, Iraq, KuwC:tit, Saudi Arabia, Syria dnd the UAE. 

More than 50\ of the demdnd in this region arises from Iraq 

itself, while about one-third is from Syria. The proximi~y 

of the Jordanian planL to both these markets will reduce 

costs of Lransporting lhe finished products to a great 

extent. 
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EXHIBIT : 23 

UNITED NATIONS INDUSTRIAi. DF.VET.OPHENT ORGANIZATION 
ANO 

ARAB INDUSTRIAL DEVEJ.OPMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON OVF.RHEAD LINE ACCESSORIES 

COUNTRY-WISE AVERAGE ANNUAi. DEMAND FOR 
OVERHEAD LINE ACCF.SSORJES (1991-95) 

<Figur~s ~n Tonnes) 
-------------------------------------·-----------------------
Country UJIV HV MV LV ToLiil 
------------------------------------------------------------
AlgerL<t 768 "i :rn 815 2121 

Egypl 1234 89L 1962 6081 

Libya 929 1 31 6 7 ') 1735 

Morocco 504 169 626 1299 

Sud<tn 56 69 149 274 

Tunis id"' 158 166 4 S9 783 

------------------------------------------------------------
Sub-tolal 3649 1964 6686 12299 
-------------------------------------------------------·-----

2445 J.795 1)41 2188 6969 

18 ] 8 12 68 

265 50 181 496 

92 ] 7 7 251 

S. Ardbid 820 499 207 34 1.560 

520 1 21 4 1185 2047 4966 

U.A.E. 478 118 194 790 

------------------------------------------------------------
Sub-Loldl 3920 4161 2136 46fn 1 !'il 00 
------------------------------------------------------------
Told I 3920 8010 4100 11169 27399 
---~4--------------------------------------------------------

* Locrtlion of Pl,rnL~ 
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The major processes involved in the manufacture of overhead 

line accessories are : 

o Forging of hardware like hooks, clevises, anchors, 

nuts, bolts, etc. The forged components are made 

either from mild steel or from high tensile steel. 

0 Die casting of aluminium alloy components like 

conductor clamps, spacers, insulator fittings, etc. 

0 Machining of forged and cast components. 

o Hot-dip galvanising of forged components. 

FORGING 

Forging 1s a forming process in which metal is plasticalJ, 

deforffied into a predetermined size and shape. The process is 

carried out at 

compressive force 

elevated temperatures by 

either by a hammer, press 

applying a 

or upsetting 

machine. Forged materials have high strength and ductility, 

and offer great resi~tance to impact and fatigue loads. 

Forging also allows the material to be displaced where it is 

nee~ed, thus effecting considerable reduction in weight and 

cost. 

Forgings are classified, based on the method of forging, in 

the following manner : 

0 Smith Forging 

0 Drop Forging 

0 Machine or Upset Forging 

0 Press Forging 
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All the above methods produce forgings with similar 

mechanical and metallurgical properties. Selection of a 

particular method depends on the quantum of production 

desired and its comparative ability to make the grain flow 

lines follow the contour of the finished product. The 

process flow chart, showing different stages involved in 

forging of overhead line accessories, is given in 

Exhibit-24. 

Preparation of Stock 

The forging stock is generally a round, square or hexagonal 

bar, cut to length to provide the volume of metal nPeded for 

forging. The cut length also includes excess material to 

allow for flash and other wastage. 

Hacksaw, handsaw ~nd circular cold saw are machines used for 

cutting the stock to size. Another ~utting method used for 

cutting small sized stock is abrasive cutting. This method 

is very fast and is economical for large volume of 

production. 

Heating 

Maximum safe forging temperatures for carbon and alloy 

steels are given in Exhibit-25. The forging temperature 

decreases as the carbon content increases. The higher the 

forging temperature, the greater is the plasticity of th~ 

steel which results in better forging and less die wear. 

Howe•rer, this exposes the material to the danger of 

overheating and excessive grain coarsening. 

It is necessary for the heating time to be sufficient to 

bring the centre of the steel forging stock to the forging 

temperature. Heating the stock for a longer time than is 
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necessary leads to excessive decarburisation, scale and 

grain growth. The f inishin9 temperature should be well above 

the transformation temperaturP of steel, to prevent 

excessive wear of the dies. However, it should be low enough 

to prevent excessive grain growth. For most carbon and alloy 

steels, the temperature range of 982 - 1093°C is suitabl~ 

for finished forgings. 

In general, batch typP furnaces are emplnyPd for heating 

steel to forging temperdtures. Slot-type bJt.ch furnaces may 

be oil fired or gas fired. Burner units are norm<llly plar.ed 

in thP side walls of thf> furanr.P. Such furn.-lces hPat 21)0 to 

490 kg of steel per hour, per square metre of hearth. These 

furnaces are provided with temperaturf' control dF>v1n=-s like 

platinum thP.rmocouples or radiation type pyrometers. 

Descaling before Forging 

Prevention of scale format.ion during heating, or remov...il of 

scale between heating and forging results in largPr die 

life, smoother surface of the forging and improved 

dimensional control. Besides, a scaly forging makes hot 

inspection undesirable and increases the cost of cleaning. 

It is preferable to adopt controlled heating methods, to 

minimise scale formation. 

Forging 

Major types of forgings are briefly described below 

Smith Forging 

Smith forgings are produced without the use of impression 

dies. The forging is done between flat dies. Sometimes, hand 

tools are used Lo obtain desired shape on the forged 
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material. These forgings drt~ made where quantities are too 

small to justify the cost of impresRion die equipment or 

where sizes are too large or loo irregular to contain them 

in the usual impression dies. 

Drop Forging 

Most drop forgings are product>d hy shdping hot plastic metal 

within closed dies. The die for drop forging contains the 

impression of the dP.sired p~rt, in ddditiun to one or more 

preliminary impressions that may h~ required to shape and 

position the stock before it can bt> forgf•d 1 n the final 

impression. When preliminary forging stPps are numerous or 

the forgings are large, two or more sPts of forging dies may 

be required. 

In general, gravity drop hammers or power drop hammers are 

used for producing closed die forgings. RatP.d size of these 

hammers may range from 500 lbs to as much as J0,000 lbs. 

Upset Forging 

Upset forging machines produce forgings by pushing or 

squeezing the metal under pressure. The number of passes or 

strokes may be only one or many depending on the volume of 

met3l which must be upset. 

The dies and tools most commonly used in an upset forging 

machine consist of a pair of rectangular blocks or inserts, 

and one or more heading punches. The mating faces of the two 

die blocks have suitable groov~s in the horizontal position 

for gripping the forging stock. ThP. punch end contains some 

or all of the die impressions. Re Rt of the impressions are 

contained in the gripping dies. The gradf' of material used 
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in the die block and punches is hot working steel. Both the 

dies and the punch are hardened. 

Different sizes of nuts and bolts and other bar stock items 

are formed on this type of ma·~hine. 

Press Forging 

Forging presses incorporate a ram that moves in a vertical 

direction to exert -i squeezing action on th,. workp1ere;-this 

is in contrast with the repedled blows made in upset 

forging. In general, presses can produce .ii I types of 

forgings that hammers can produce. Jn .-iddition, presses can 

forge some alloys of moderate dur.tility tt.iJt would shatter 

under the blows of a hammer. Higher production rt\tes are 

possible with presses rather than wilh hammers. Dies can be 

less bulky; therefore, it requires lesi;, t.c·>l steel to make 

dies. Presses deliver consecutive strokP!i of t>qual force, 

and are therefore less suitable for prP!iminary shaping 

operations such as fullering, edging, Ptc. How~ver, they are 

not well suited for forging unsymmetrical workpieces and 

parts containing thin sections. 

Trimming and Grinding 

For small quantities or large sized forgings, sawing or 

other machining operations may be used to remove f Jash. For 

large quantities, the cost of trimming dies can usually be 

justified. Most forgings producPd in c)osed dies are die 

trimmed. For purpose of die trimming, forging materials can 

be divided into two groups; thosl' that can be trimmed cold 

and those that ~hould be trimm~d hot. Generally, a forging 

can be cold trimmP.d satisfactorily if the work metal in the 

"to be trimmed" condition haR a tensile strength of not morp 

than 100,000 psi, or a hardnP.HH of not more th~n 207 BHN. 
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Cold trimming refers to th~ trimming of metal flash at a 

temperature below 139°C. Hot trimming is done at 

temperatures as high as 982°C or above for st~.-ls or other 

ferrous alloys. When steel forgings are reheat,.d specially 

for hot trimming, a temperature of about 538°C is ordinarily 

used in order to minimise scale formation. Genet-cilly, an 

increase in trimming temper.tture, results in a decredse in 

power requirement. 

After the flash has been trimmPd off, the forging is dressPd 

up by hand grinding to remove burrs and other mdtPrials t_h,1t 

stick in its holes or Cdvities. 

Heat Treatment 

Most forging specifications require heat 

forging, 

treatment 

Processes 

to obtain 

required 

adopted 

desired properties. 

depends on the type 

for heat treatment of 

normalising, 

tempering. 

annealin9, oil or water 

treatment after 

The nature of 

of steel used. 

forgings include 

quPnrhing and 

The normalising process consists of heating the forging to a 

temperature which is just above its critical temperature 

(about 850°C for mild steel), and then allowing it to cool 

in air. This refines its structure 11nd removes the stresses 

developed in it du1·ing hot working and i rr~gu I a r c-oo I ing. 

Annealing is a similar process, but cooling is carried out 

very slowly. The softest possiblP. condition for machining is 

achieved by this process. 

During quenching, the steel is heated to a temperature above 

the critical temperat~re and immP.rsed either 1n oil (for 

toughness) or in water <for hardness). Jt retains 
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permanently the free structurP induced by hP.-it tng .'lbove the 

critical temperatures. But the strains causPd must be 

relieved by tempering. Alloy stf~els are rarely qut>nrhPrl in 

water. 

Steel is reheated after tempt-•r 1 n9 to "1 temperature b1~ low l he 

critical point and then ;j} lowPd to r.ool. This proc:Pdun• 

relieves stresses, toughens thP material ,crnd in.tkPs it J,.ss 

brittl~. 

Inspection and Testing of Forged Components 

Routine inspection tnr.Judes thP following oper.:.t1 .. ns : 

0 

0 

0 

0 

0 

0 

Checking the forging diP.s and tool 1ng equtpm,.~nt for 

dimensions and surface condition 

Inspection of forging stock for poss1bl,... dPfects 

such as scams, piping and cracks 

Inspection of forgings during the forging opPrat_ions 

for proper diP alignment, siz~, unfilled s~r.tions, 

cold shots and other defects visible to the eyP 

Cold inspection of forging for surface conditions 

and defects visible to the eye 

Final in!'lpect.ion for size, alignment, tolPr.ince and 

any other conrl it ion that might be rout. l n•• for the 

component f orgP.d 

Additional inspection generally carriPd out on 

sampling basis includes checking thr. forging stock 

for chemical composition, checking hardness after 

heat treatmPnt, grain flow inRpP.ct1on, tensile and 
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notch impact. tests, Magnaflux, Magnaglo or Zygio 

inspection, macro or micro inspection, weighing, 

etc. 

High quality forgings are also tested for internal defects 

by X-ray or ultrasonir equipment. 

Cleaning of Forgings 

The methods that are used most commonly for rP.mov1ng scale 

from forgings arP. 

0 AbrasivP. blasting 

0 Tumbling 

0 Brushing 

0 Acid pir.kling 

0 Salt bath descaling 

Abrasive Blasting : Abrasive blasting is the most widely 

used process for removing scale. It is compatible with high 

volume production and can also be used for descaling a few 

forgings. 

Tumbling Barrel finishing (tumbling) is often used for 

removing scale, particularly from small symmetrical 

forgings. However, forgings of complex shape, with deep 

~ecesses or other irregularities cannot be descaled 

uniformly by tumbling. Size of the forging also limits the 

efficiency of tumbling. 

Brushing : In the absence of any other descaling process, 

all forgings are at least brushed to remove scale adhering 

to their surface. 
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Pickling The use of pickling as the only treatment. fur 

scale removal is on the decline. However, its use els 

supplementary treatment following abrasive blasting or s.Jlt 

bath descaling is more common. Forgings are pickled in a 

solution containing sulphuric acid or hydrochloric acid of 

3\ concentration at 60°c. 

Salt Bath Descaling Salt bath descaling follo~ed hy 

pickling as mentioned ahovP is an effective method for 

remov1 ng i:ica le from carbon, a I I oy .ind tool stee Is as Wt·d I .is 

for descaling other metals. However, this method requ1rPs 

relatively elaboralt equipment, l.t1P <"<l!~t of which cannot hP 

justified except in case of continuous and/or high volume of 

production. 

DIE CASTING 

Most of the overhead line accessoriPs are made of aluminium 

alloys because of their low weight, rPsistance to corrosion, 

high electrical conductivity and easy machindbil1ty. These 

are manufactured by dje casting. Die casting process uses 

permanent metal moulds instead of sand moulds used in sand 

casting. Metal moulds produce castings with better surface 

quality and dimensional accuracy. The cooling rates in the 

metal mould castings are faster than 1n the sand moulds and 

thus parts manufactured using metal moulds have better 

refined grain structures. 

There are two types of die c~sting - gravity die casting and 

presRure die casting. Mould filling in gravity die casting 

is by the force of gravity, whereas in pressure die casting 

the molten metal iR fo~ced at high velocities by applying 

pressure. BecausP. of this t.yp<:> of filling, the pressurP. rJi~ 

ca .~t. i ng procf'?RR c~ii n prC"Jduce i:diiipt•s t.hat a rt! morr· r.nmp I *'X 

t:htln those pr<>duced hy gr.1vity di" 1·.-tst.ing. 

I 
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Process flow chart for die casting is shown in Exhibit-2b. 

Charging 

The furnace charge may be made of either one or a 

combination of the returned gates and risers, returns from 

machining operations, pre-alloyed ingots, primary metal 

together with alloying elements, or hdrdPn~rs. The selection 

of metal for the charge depends on melting equipment and 

capacity, composition and quality of t.hP .11 loy needed and 

availability of analytical equipment. 

In general, the planth producing aluminium dlloy castings 

for overhead line accessories melt their chdrge in a low 

frequency induction furnace. The yield in these plants 

varies from 45-50%. Generally, the charge is made of 55% 

pre-alloyed ingots and 45% foundry returns in the form of 

gat~s, risers, sprues, etc. Therefore, it is nPressary that 

all the foundry returns are collected, segregated on th~ 

basis of their chemical composition and stored separately. 

Alternatively, one may accumulate all the foundry scrap ~nd 

remelt it in a reverberatory furnace, for processing into 

foundry pigs to be used as melting charge. However, this 

alternative is very expensive and may not be economical if 

the foundry scrap is not available in large quantities. 

fo!~l ting 

In most cases, electric furnace-melting of aluminium alloys 

for casting is done in low frequency induction furnace of 

the channel (core> and corP.lesR typP. 
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Channel induction furnaces for mPlting aluminium 

rating ranging from 20 to 200 KW, capacities 

1360 Kg of aluminium, and melting rates of 45 to 

DEVELOPMENT 
CONSULTANTS 

have power 

of 320 to 

450 Kg 

hour. They operate frequencies of 50/60 hertz and can 

per 

melt 

about 2.2 Kg of aluminium per kilowatt hour. 

Coreless furnaces have the same melting and steering action 

as channel furnaces and thPrP is litLIP loss of metal by 

oxidation. This type of furnare has no channels to clean and 

it is not necessary to kPep the moltPn heel 1n thP furnace. 

It lS thus adaptable tu batc.:h type oper<tlion. The initial 

charge should consist of 1 a rgE> shapes which o<·,:upy <l t least 

15% of furnace capacity. Fo 11 owing melt down of thP. large 

shapes, subsequent charges may consist of any convenient 

forms or even fines. 

Careless frequency induction furnacPs are made 1n sizes 

ranging from 75 to 750 KW with capacities of 160 tn 1200 Kg 

and can melt 120 to 1600 Kg of aluminium per hour. ThPSP 

furnaces melt about 1.8 Kg of aluminium per kilowatt hour. 

Transfer of Holten Aluminium 

Because of its extremely high conductivity and its 

sensitivity to oxidation, molten aluminium must be 

transferred with as little turbulence as possible. It lS 

preferable to have furnaces near the moulds and to pour t.hP 

metal hy hand, rather than to transfer it from a centrdl 

furnace. 

Where central melting is done, it is advisablP to have 

several intermediate holding furnaces that can be hot 

charged directly from the central unit. 
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Pouring 

DEVELOPMENT 
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Pouring temperature depends on die composition, moulding 

process 

metal 

shotd, 

used, section thickness and gating systems. If the 

is poured too cold, defects such as misruns, cold 

and shrinkage are likely to occur. If the metal 1s 

poured too hot, then coarse grains, porosity, extreme 

shrinkage and hot tearing arP likPly to occur. For all 

aluminium alloys, thP grain size increases as pouring 

temperature is increased. The best prdetiee would be to pour 

the casting at the lowest temperatun~ lh<tt. wi 11 prm •de a 

defect-free forging. 

Moulding Machine 

Gravity Die Casting 

Manually-operated gravity die casting machine may consist of 

the simple "book" mould ~rrangP.ment shown in Exhibit-27. For 

castings with high ribs or walls that require mould 

retraction without rotation, the machine shown in Exhibit-28 

can be used. 

Pressure Die Casting 

Cold chamber machines are almost universally used for 

pressure die casting of aluminium alloys. Hot chamber 

machines are unsdtisfactory mainly because of the ready 

reactivity of molt.en aluminium with steel. The pick up of 

iron by aluminium in the cold chamber 1s negligible as thP 

actual contact between the molten metal, the chamber and its 

plugger is only momentary. 
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Fettling and Grinding 

DEVELOPMENT 
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After solidification dnd ejertion, castings have gatrs, 

risers, sprues and flash materials attached to them. During 

fettling, these are removPd hy sawing. Any other fnrr->ign 

material adhering to the r·ast_ 1 ng is ground off by h.rnd 

grinders. The castings are cl Paru-~d to remove materials th<il 

may be adhering to the surface after thP. cutting/grinding 

operation. If the castings do not nr->Pd any heat treatment, 

they are generally shot blastPd to obtain a bright and 

smooth surface. 

Heat Treatment 

Three basjc types of thermal treatment are commonly employed 

on aluminium alloys solution heat treatment, precipitation 

heat treatment a~d annP.aling. 

Solution Heat Treatment The solution heat treatm~nt 

process consists of heating <illoy castings to a 

in the range of 482 to 540°C dL whirh certain 

tP.mperature 

constituents 

go into solution. ThPreaftPr, the casting is quenched to 

maintain these constituents in solution during the period of 

cooling. 

Precipitation Heat Treatment The precipitation heat 

treatment process consists of heating the alloy to about 120 

to 204°C to acceleratr-> precipitation and agglomeration of 

the constituents. This usually follows solution treatment. 

Annealing: In thf> annealing process, r,astings are heated to 

a temperature which falls in the rang~ bPtween the solution 

and precipitation heat treatment temperatures. This is done 

with a viPw to att~in complete precipit~tion and to remove 

residual strain. 
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Inspection and Quality Control 

Inspection and quality control procedures for checking :,;1z1·, 

shape, chemical composition, and external and inlf~rn.-tl 

surface defects are similar to these described in casr of 

forged components. 

Die Casting Oies 

A die casting die consists of two halves arranged to open 

and close wit_h a VPrtical part_ing on diP c.tsting machine. 

One die half, called the cover die, is stationary while the 

other die half, known as the ejector die, moves during 

opening and closing. 

Gravity Die Casling Dies : The gravit}' ciiP. casting diPS and 

cores are made of dense, heavy duty cast iron, i.e., 

mehanite or steel. There are two types of cores commonly 

used in gravity die casting namely f ix1:-d cores and movable 

cores. 

The fixed cores can be withdrawn with the mould and are 

fastened to the mould body. On the other hand, movable cores 

are separate from the die blocks. They are drawn before 

parting the mould. These cores are withdrawn as soon as the 

metal starts to sol ·dify, by means of the rack and pinion 

mechanism, screw mPchanism or hydraulic mechanism. 

The two ha!vcs of the die blocks may be mounted on a sliding 

carriage where one half is fixed on one side and other half 

is movable along a horizontal bend. Thickness of d~e block 

walls usually varies from 20 to 25 mm. Ribs and flanges arP. 

provided on the outer surfaces for strPngthening the moulds. 

Moulds are usually coated with ~ r~fractory wash and thrn 

I 
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with lamp black, to reduce th<> chilling effect on the metal 

and to facilitate the removal <>f thP r.itsting. 

Castings are often removed befnre they are completely 

solidified to prevent cracks which may d~velop as a r~sult 

of shrinkage strains. 

Pressure Die Casting DiP.R : Pressure (LP <'.ast.ing dies for 

aluminium alloys iirf:> us1Mlly madP of hPai trP<·it(•d low .:tlloy 

.>t.eel having high rf-'sistanr;e to heitt, Pros1on, WPitr, Ptr. 

Die casting dies should bP dr>si<Jn<>d, L:iking into rHTotrnt th(~ 

following : 

0 non-refractory naturf-' of thP die 

0 artifici~l means of venting 

o location of the runnf!rs and risers to Pnsur."' Pitsy 

removal of Crlst 1ng 

o proper typP ror~s 

MACHINING OF FORGED AND CAST COMPONENTS 

In order to reduce Corona ef f P.r.t., thP. overhead )inP 

accessories are desi gnP.d to haw~ smor.~.h sur f.:tces and regu I a r 

contours, without any sharp cornPrH nr bends. HolPs, 

whereVt!r reql!ired, are dri I l(~d to r•nsun-• ... cr:urate fastf~ning. 

In order that U1e cl<tmps hold thf! C'onductor properly, th,•ir· 

bearing surfacPs an:• groovPd and ntnchinecL FaRtenerR I ikr· 

nuts and bolts dre designPd to havP Rtandar~ thrP.ad~. Jn 

order to prov id:~ thesP. character i st ice, most of thP f nnJPri 

or cast components must. yo through one or morP of t hr· 

following vp~rations 

_ _J 
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Turning 

Chamfering 

Mil ling 
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Plain surfacing and facing 

Drilling and boring 

Thread cutting and thread rolling 
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It is to be noted that overhP.rtd line acceesones dr"' fitt.ed 

at locations wherP no rectifying facilities arP av.ililahlP.. 

Therefore, they need to be arc·ur..tte l y processed .ind checkec. 

They should be processed with t~e help of jigs dnd fixtures 

to maintain uniform accuracy rind ~11gnment. 

In addition to the machines required for th'· .1bovP 

operatio'ls, the plant will also neP.d machine tools for 

making forging and casting dies. The die making ~il I need 

die sinking as well as precis1on boring machines. 

HOT-DIP GALVANISING 

Overhead line accessories madP of iron/steel are <>xposed to 

the atmosphere. They are affected by corrosion causPiJ by the 

sun, wind, rain, snow and damp soil. To prevent this, it is 

a general practice to give a hot-dip galvanised coating to 

the accessories. Thus, all the forged components made from 

mild steel or high tensile steel are galvanised in 

accordance with the standard specifications given hy ASTM 

designation A-153. 

To test the uniformity and thickness of the galvanised 

coating, the Preece Test as givPn by ASTM Oe~ignation A-90 

is used. 
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Hot-dip galvanising involves the following stages 

o acid pickling 

o water rinsing 

o fluxing a:.d dipping 

o drying 

Acid Pickling 

DEVELOPMENT 
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An aqueous solution of s~lphurir acid is commonly used to 

remove milJ scdle and rust from the steel parts pnor· to 

galvanising. The concPntration of sulphuric acid in pickling 

baths normally ranges from 47 to 100 gretms of sulphurir iirid 

per litre of water. To increase their effectiveness, 

sulphuric acid solutions used ar~ always hot (60 to 80°C). 

In order to retard or stop the chemical action of the acid 

on base meta!, a number of inhibitors are used. The most 

effective inhibitor is iron sulphatE. Iron sulphate is 

produced by the action of sulphuric acjd on the base metal. 

However, as its concentration increases in the acid 

solution, it inhibits the chemical action of the acid. In 

general, the concentration of iron sulphate is kept at 0.2% 

of the weight of sulphuric acid. 

Water Rinsing 

Pickled components are rinsed thoroughly in a mixture of hot 

water and 10% sodium hydroxide solution. Rinsing js done ~t 

93°C to neutralise the residual acid, if any. The components 

are subsequently rinsed in hot water baths to remove traces 

of sodium hydroxide solution. 
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Fluxing and Dippia1g 
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Although pickling and wdter rinsing operations remove rust 

and scale from the components, smdll traces of impurities in 

the form of oxides, sulphdtes and sulphides may remain. 

These impurities, if present, interfere with the iron-zinc 

reaction when the steel parts are immersed in molten zinc. 

Flux is used to remove these impurities, and to keep that 

port ion of the surf ace of thP zinc· b ... th in which the 

components are immersPd, free from oxich•s. Zinc ammonium 

chloride is commonly used to providP d f l11x blanket on the 

molten zinc bath. This floats on t.hP surf•t<:P of thP bath and 

web, the surfa~e of th"" components di ppt>d i ntn the zinc 

bath. 

The quality of zinc coating on the components d~pends on the 

following factors 

0 purity of zinc 

0 bath temperaturP 

0 bath alloying elements 

0 immersion timP. 

0 withdrawal rate 

0 cooling of coated wires 

Purity of Zinc Pure zinc gives good bending property to 

the coatings and facilitates the formation of thick and 

uniform r.oatings. Impurities in zinc wi 11 rt>sull in sealing 

off of the layer of zinr coating. 

Bath Temperature Zinc bat.hi:; art~ UHtJ.il ly mainta~ned at 

temperatures ranging from 441 to 465°C. If the bath 

temperature is raisP.d hPyond this rangr, formation of oxides 

at the bath surface is a<"rP.lt>riitP.d and the quality of 

coating ia affpctPd. 
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Bath Alloying Elements : Tr~cPs (0.02\ to 1\) of alloying 

elements such as aluminium, tin and antimony are used to 

give brightness to the zinc coating. 

I.aers ion Time : The thickness of coating increases with 

increase in immersion t.ime. The duration of immersion is 

usually in the range of l to 5 minutes. For hf•st r"sults, 

the components should bf" submPryed as rapidly .ts possihle. 

ftli thdrawa 1 

thickness, 

slowly and 

Rate : To pro;.·1de ri uniform co.1tin•.;; ,,f minimum 

th'=" component s rt n· wit hd rawr1 from t h·· z i nr bath 

at ri cont rril IPd rate, permit I 1 nq maximum 

drainage. The optimum withdrawal ratP for most artir]Ps is 

about 0.025 metres per serond. 

Cooling of Coated fiires : ThP c:oating can ~ontinuP to 

diffuse at an elevdted tPmperat.ure, after the surfac,, 1-lyer 

of zinc has frozen. This type of post-immersion diffusion 

may occur if cooling is hindered by stacking of thP p~rts, 

or due to retention of he<it in the excessive cross-st>i·t ional 

area of the part. Diffusion may convert a part or whn]P ~f 

the pure zinc layer to iron-zinc alloy, thus dPr.olourising 

the surface and affecting its properties. To overcome this 

problem, parts taken out cf the zinc bath should i,,,. spaced 

out adequately to ensurP. frP.P r.irr.ulation of air. P<trts with 

heavy cross-sPr.tion;iJ drP.-1 will p~quirP. forc·,.d cooling with 

air or water. 
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EXHIBIT : 24 

UNITED NATIONS JNDUSTRIAJ. DEVF.J.OPMENT ORGANl7.ATION 
AND 

ARAB INDUSrRIAJ. DF.VF.J.<lPMF.NT AND MINING ORGANJ 1.ATTON 

PROJECT PROFil.E ON OVERHEAD LINE ACCESSORIES 

PROCESS Fl.OW CHART : FORGING 

,------- RAW MATERIAL 
_l__ _____ ] __ 

PREPARA,~'ION Of' STOCK 

HEATING 

FORGING 

TRIMMING & GRINDING 

HEAT TREA7'"1ENT 

INSPECTION & ·I·ESTING 

CLEANING 

I~SPECTION 

STORE/DESPATCH 
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F.XHIRIT : 25 

UNITED NATIONS INOUSTRIAl, OF.VF.l.OPHENT ORGANIZATION 
AND 

ARAB INDOSTRJAJ, OF.V.·:l.OPMF.NT J\ND MINING ORGANI7.ATION 

PROJF.CT PROFILF. ON OVF:Rlll-:AD [,JNt: ACCF.SSORIES 

MAXIMUM SAFE FORGING Tl-:MPF.RATURF.S FOR 
CARRON ANO AJ,t.OV STEF.J, 

---------------------- -------------------------------------
Cdrbon ConLP.nl M.1_~1_1!!~m_Ft>1_-·Jll1~ T1·1·p1 .. :_alurt-! (°Cl 

('U ~.trlmn SI ,.,.J Alloy Sl.P.PI 
-----· ------------------------------------------------------

0. 10 12AA 1261) 

0.20 1274 1246 

0.30 1260 1232 

0.40 1246 12.12 

0. 'iO 12~~ 1212 

0.60 120~ l 20'i 

0.70 1 190 1177 

0.90 1149 

1.10 i207 
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PROJECT PROF!~E ON OVERHEAD LINE ACCESSORIES 

PROCESS FLOW CHART : 01£ CASTING 

__c- I OPERATION BEClNSI I-------., 

CHARGING 

EXHIBIT 

HAIWt"ACTURHIG 
Of Ul E-BLOCK 

MAK IM. lH' CUK~. 

HELT ING 

HF.TAL HANDLING 

t'OURING 

FETTLING & GRINDING 

HEAT TREATMENT 
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PROJECT PROFII,E ON OVERHEAD I,INE ACCESSORIES 

BOOK-TYPE MANOALLY OPERATED PERMANENT MOULD CASTING MACHINE 

POURING 

MOULD 
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ARAB INDUSTRIAL DEVF.LOPMENT AND MINING ORGANIZATION 

EXHIBIT 

PROJECT PROFII~E ON OVERHF.AD LINF. ACCESSORIES 

MANUALLY OPERATED PERMANENT MOULD CASTING MACHTNF. WITH STRAfGHT I.INF. RETRACTION 

MOULD HALF 

ECCENTRIC MOULD 

GEAR BOX FOR 
MOULD MOVER 

ALlr.SHE~T PIN 

CORE. 

BASE 

BAS JN 

r CATl~C SYSTEM 

~ -=--
~ E..H;CTOR Pl.AH 

GF.AR /\OX 
EJECTOR PIN 

MOtlLO HAr,F 
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Aa mentioned in the Section on Market Analysis, the average 

annual demand for all types of overhead line accessories in 

the designated region during 1991-95 is estimated as about 

27,000 TPA. This is estimated to grow to about 35,000 tonnes 

by 2010 AD. Product and operation-wise break-up of 

capacities of the recommended overhead line accessories 

plants is shown in Exhibit-29. 

The total capacily has been fixed at 24,000 tonnes per 

annum, to be produced at two plants. While determining the 

capacities of the plants that will produce accessories, it 

is reckoned that by operating in two shifts these will be in 

a position to meet 90% of the estimated demand during the 

first 5-year period of 1991-9~ and 70\ of the demand 

envisaged during the last ten years, i.e., 2001-10. 

Each plant will have the following facilities 

o Aluminium Pressure Die Casting Shop 

o Forging Shop 

o Cast Iron Foundry 

o Forming and Fabrication Shoo 

o Machine Shop, Tool Room and Die Repair Shop 

o Hot-dip Galvanising Shop 

o Quality Control and Material Testing Laboratory 

o Maintenance Shop 

o Auxiliary Equipment and 9and Tools Section 
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Each plant is desig~ed, based on the following annual 

capacity : 

0 Aluminium Pressure Die Casting 900 Tonnes 

0 Steel Forging 3800 Tonnes 

0 Cast Iron Foundry 1000 Tonnes 

0 Aluminium and Steel Forming 2600 Tonnes 

0 Steel Fabrication 3900 Tonnes 

Equipment for Aluminium Preseure Die Caeting Foundry 

The aluminium foundry has been provided wich two induction 

melting furnaces, each with a 0.84 tonne crucible capacity. 

Two pressure die casting machines and two intermediate 

holding furnaces, each with a holding capacity of 0.84 tonne 

per hour have also been provided. The basis for selecting 

the above equipment is presented in Exhibit-30. All machines 

will be operated in two shifts. 

Brief specifications of all ~ajor and auxiliary equipment 

along with their requirement of power, water, etc., are 

presented in Exhibit-31. 

Equipment for Forging Shop 

Forging shop has been provided with pneumatic hammers, power 

drop hammers, horizontal press, trimming press and other 

allied equipment. Brief specifications of these and material 

handling equipment are presented in Exhibit-32. The above 

Exhibit also shows the requirement of utilities such as 

power, water, etc. for each of the above equipment. 

Pattern of material flow in the forging shop is shown in 

Exhibit-33. 
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Equipment for Cast Iron Foundry 

The product-mix for the rast iron 

fol lows 

0 

0 

0 

Counter Weights and JumpP.r 
Weights (Cast Iron) 

Vibration Damper Weights 
(Cast Iron) 

Miscellaneous Items like 
Sockets, etc. (Ductile Iron) 

DEVELOPMENT 
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foundry shall be as 

350 Tonnes 

600 Tonnes 

50 Tonnes 

In order to be able to achieve the abov~ production targets, 

the foundry has been provided with two induction melting 

furnaces, each having crucible capdcities of 0.81 tonne 

each. Besides, two sets of sand moulding machines, two heat 

treatment furnaces, a sand processing plant of 700 kg batch 

capacity, a shot blasting machine and allied equipment are 

also to be provided for. The plant is also provided with a 

sand and material testing laboratory. Basis of selection of 

the above equipment is presented in Exhibit-34. 

Brief specifications of major and auxiliary equipment along 

with their power and water requirement are given in 

Exhibit-35. 

As the types of castings made from the sand moulding process 

are few in number, rPquirement for the type of wooden 

patterns is also small. Thus, it is suggested that these be 

procured from externa 1 sources. However, necessary 

woodworking toola are being provided for repair of patterns, 

whenever needed. 
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The plant shall produce 50 tonnes of ductile iron castings 

annually. These castings will be made by th~ permanent mould 

process. These moulds shall he cast and machined in the 

plant itself. 

Brief specifications of material handling equipment requireJ 

in the plant are also pr~sented in F.xhihit-1'5. The flow of 

material in the foundry is shown in Exhibit-)6. 

Forming and Fabrication Shop 

The forming and fabrication shop will m'1riufacturP the 

following types of items 

0 

0 

0 

0 

0 

0 

0 

Cross-drms and brackets made of anglr iron cross 

section 

Yoke plates made of mild steel; mild st~~l plates 

will be cut. to shape and size, and dulr drilled 

Earthing equipment like plates and pipes, cut to 

shape and size, and drilled 

Guys made from steel wires. The steel wires will be 

cut to size and the ends spliced into loops 

Armour rods which shall be made from aluminium 

wires, and cut to size 

Corona shields and drcing horns, shall be made from 

aluminium tubes and pipes and bf•nl. t.o shape 

Spacers shall be made from steel wi~es and bent into 

circular rings. EndH of the circular rings are to hP 

joined by clamps. The stePl wires shall be purchased 

from external sources, duly galvanis~d and Ktr~nded 
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Compression and mid-span joints comprising steel 

sleeves, aluminium sleeves and clamping wires 

These items shall be cut to size from basic raw 

materials like tubes, sleeves and wires 

o Washers shall be punched from mild steel on to 

aluminium sheets 

Brief specifications of the equipment required for 

manufacturing the above items are presented in Exhibit-37. 

It is observed that the above items will require a large 

volume of manual work. Accordingly, equipment like work 

benches, vises, surface plates, wire forming tools, hand 

oxy-acetylene cutting sets, welding sets, etc., that will be 

required have been specified later in this Section. 

Most of the angles will require to be galvanised, facilities 

for which have been provided in the plant. 

Machine Shop, Tool Room and Die Repair Shop 

Most of the overhead line accessories need to be drilled 

after being cast, forged or fabricated. However, a few of 

them like nuts, bolts and stay rods will need turning and 

thread cutting. Considering the above requirement, the 

Machine Shop should include only drilling machines, 

automatic thread rolling machines, nut tappers and a turret 

lathe. 

The plant will use a number of forging dies, pressure dies, 

casting moulds, permanent moulds for ductile castings, 

shearin~ and cropping blades, and a variety of drills, taps, 

thread rolling dies, etc. In order to repair and regrind the 

above mentioned tools, it is necessary that the plant should 
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be equipped with a number of machine tools like centre 

ldthes, milling machines, die sinking macnines, jig borers, 

surface and universal cylindrical grinders, el<:. Exhibit-38 

shows the equipment for the Machine Shop, Tool Room and Die 

repair Shop. 

Hot-Dip Galvanising 

All the overhead linP. accessories except for dluminium 

products are to be galvanis~d. An dcid pickling t~nk with 

four chambers has been provided to pickle 8 t.onn1!s of 

material. Cycle t imf! for ga 1 van is i ng hLAs beer. taken .ts 10 

minutes. List of equipment required for Galvanising Shop 1s 

presented in Exhibit-39. 

Quality Control and MatP.rial Testing Laboratory 

To ensure that the accec;sories function as specified b} the 

designer of the equipment, they must be made from raw 

material of good quality. This wi:l enable them to fulfill 

the expected service requirements. Raw materials and 

finished products are to be tested before the manuL=ic:turer 

can provide assurance on product quality. 

A material is tested to ascertain its physical and 

properties. Physical properties of a material 

general, include the following 

0 Tensile strP.ngth 

0 Compression strength 

0 Impact strength 

0 Shearing strength 

0 Bending strength 

0 Elongation 

0 Ha rdn<-!HR 

chemical 

will, in 
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Chemical analysis involves testing of various 

elements present in a metal. 
amounts of 

Apart from the above tests, metals are sometimes subjected 

to metallographic tests and/or non-destructive tests. In a 

metallo9raphic test, the grain structure and the 

distribution pattern of various elements in the metal are 

observed. Non-destructive tests are carried out to detect 

the surface and sub-surface defects in castings and 
forgings, and some of the machined parts. 

In the material testing laboratory, facilities to conduct 

va~ious physical tests are provided. A material testing 

spectroscope and a carbon and sulphur analyser have also 

been provided to conduct chemical analysis of the molten 

metal from the induction furnace. Chemical analysis can be 

done for other material specimens also. 

Non-destructive testing equipment like X-ray equipment, 

ultrasonic testing equipment and magnetic crack detectors 

have been provided to check castings and forgings for 

internal defects and sub-surface defects. 

In addition to checking physical, chemical and mechanical 

properties of the components, it is necessary that each 

component is checked for its dimensional accuracy and 

surface finish. These are generally checked after every 

stage of the manufacturing process. For checking the 

prof ilea of various castings, forgings and machine 

the plant will need a number of templates and gauges. 

shall be made in the shop itself. 

parts, 

These 
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List of material testing equipment is presented in 
Exhibit-40. The measuring instrumen~s have been listed in a 

separate Exhibit along with the hand tools. 

Maintenance Shop 

The overhead line accessories manufacturing plant is spread 

over a large area. The buildings include six main 

manufacturing shops, few utility centres, administrative 

building, etc. Each shop houses different types of 

equipment, and therefore has varying maintenance 

requirements. Considering the above factors, the plant 

maintenance function has been divided into two parts : 

o Central Maintenance Shop 

o Local Maintenance Centres 

The function of the central maintenance shop will be to 

co-ordinate activities of the local maintenance centres as 

well as tc provide help in terms of technical guidance 

manpower in case of major break-down or major overhaul 

the equipment. The central maintenance workshop shall 

maintain utilities and their network. Maintenance 

building, general environment and vehicles 

controlled by this department. 

will 

and 

of 

also 

of 

be 

List of equipment required in the central maintenance shop 

is given in Exhibit-41. The central maintenance workshop is 

not provided with machine tools like lathes, drilling 

machine, shapers, etc. It is expected that such help, 

whenP.ver required, shall be obtained from the machine shop, 

tool room or die-repair shop. 
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Each local maintenance centre shall be located in the 

individual manufacturing shop. These ~ocal centres will 

perform 

Each of 

routine maintenance of the equipment in that shop. 

these centres shall be equipped with maintenance 

kits and tools. 

Auxiliary Equipment and Hand Tools 

Each shop has been provided with a number of equipment for 

material handling. In estimating the type and number of 

shops, in-ehop, intershop and intershop-slore movement of 

materials have been given due consideration. Three forklift 

trucks, two inter-bay material trans!er trollies, four hand 

push trollies and two trucks are prescriLed for this 

purpose. 

The requirement of these equipment 

based on estimated number of unit 

has been determined, 

load movements of 

materials. On this basis, the number of forklif._ t.rucks 

needed is estimated as two. This estimate is based on full 

load movement and may not be possible in all cases. Hence, 

another forklift truck has been provided which may serve as 

a standby. 

Racks, wooden skids, pallets, bins, workers' benches, etc., 

are included for intermediate material storage and transfer 

of materials from shops to stores. 

The above equipment along with their brief specifications 

are presented in Exhibit-42. Hand tools, measuring tools and 

other miscellaneous tools for production and maintenanc~ 

needed for day-to-day operation are also presented in the 

same Exhibit. 
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J IO. : DCIL-105 

DITID IATIOIS llDISTIIlI. DIYruJPllm OICAlllATIOI 
UD 

WB llDDmm DIYELOPllDT UD llIIIIC OICAlllATIOI 

PRnJEt'T PROFILE 01 OYERHAD Liii ACCESSORIES 

CAPACITY Of OVIRIEAD Lii! ACCESSORIES PLAIT 

WIBIT : 29 

SI TJ[ll' of Overhead 
Lue AccesstJrJ 

------------ --------~ilp.ii:t.!:1__: Opnalwn-wt.!'.: _____________ --- ---- r~p4Ctly : 
Al Al Sl1-.. I Slt·r:I Sti: .. i C! f!t;··t;;. Prrid111·t-

r.1slin9 Frtr11nq F11r9tn~ F11r11n•.1 FJbr1i:.i•.1•1n ,·"stin~ ir11:; C;,.;!_ir.'J WISP 

Cla1ps 11nd Yoki: Pl11l1:s 2020 22 :o m 2~ 2648 

Cn1press1on and "1~ Span Jn1nl; 1rn 50 IJlQ 

lnsulalor "elall1c Parts dnd 1ls 63 6m m ms Protective Devices like Corona 
Sh1Pld Arcing Born, 1:lc. 

S(M1:er m 44] f,~ 1 

Ar•<iur Rods 2114 2114 

~ibralion Da1per, Counlerve19hl m~ 2735 
~nd Ju1per Ve19hl 

Hardvare 

ii luts and Bolls m 495 

iii Socket, Clevis, ~ooks, Shackles, 368 214 3168 740 !22 4612 f..irth1n9 £q11ip1enl and Other 
"•scellaneous Ile1s 

Guy Wires 2m 2m 
q Pole fillings like Slay Rods, 102 qjp 10021 

ilash~r Cross-ilr1s, Staples, elc. 

-- ----------------------------------------------------------------------------------·---------------------------------------10 Capacity Required 2578 4092 10844 mo 11027 2785 150 34906 
-- --------------------------------------------------------------------------------------------------------------------------11 Capacity re~o11end~d 1800 2800 7600 2400 7800 1900 100 24400 for lht region 
.. 

--------·---------------------------------------------------------------------------------·--·-----·······--·-----------· 12. Capacity or e~ch plant 900 1400 1800 1200 mo m 50 12200 .. 
--------------------------------------------------~---------------·-------------------·-···---------·········--------··-· 
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JOB NO. DCIL-105 EXHIBIT 30 

1 • 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

1 J.. 

1.2. 

UNITED NATIONS INDUSTRIAi. DEVF.T.OPMENT ORGANI7.ATION 
AND 

ARAB INDUSTRIAi. DP.VEl.OPMF.NT AND MINING ORGANJ1.ATTON 

PROJF.CT PROFTT.t-: v~ OVERHF.AD r.rNE ACCF.SSORIES 

RASJS OF SF.f,F.CTION OP HA.TOR F.QDTPHF.NT FOR 
AJ,lJMTNilJM PRESSURE Dlf. CA!..;TING FOUNDRY 

Anni.id] rPquj r,_.m~nt of sound c:nsl.1.ng 

Annud J requi remt:>nl of mo 1 Lt->n mel<l 1 
<on Lhe basiH of 45% yj~J<l> 

Annu.-tl n~<]uirern,.nL of mollen meld! 
dssumjng a nun-uniformity <diversity> 
fdclor of 1.15 

No. uf work~ny d~ys in a y~ar 

Ody!:i dllowed for routine rep.J1r 
of furnace 

Effective working days in a year 

RP.quirenu~nt of mol Len mPt.-l l (Jf'r ddy 
(MHmming 80% eff 1<:1enc-y) 

RP1Juir1~menL of n11>ll1•11 m•·l,tl P'~r ho1.u
(Lwo shift uperdl.iun) 

Time presum~d pPr h~~l 
(liip-lu-Lap Lime) 

Crucible eap~city of Lhe (urn~c~ 
(2 furnaceH of 0.84 lonnPR cnu·iblP 
ciipiicHy e<wh> 

1800 Tor111,_.s 

900 Tor11H:s 

qoo Tonn1~s 

2000 'J'onrH~H 

2300 Tonnt~s 

300 

30 

270 

l0.7 'J'onneH 

0. b 7 Tonr11-:H 

2 Huun-; 

J .34 Tonn~H 
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JOB NO. ocn.-1os 

13. 

14. 

15. 

] 6 . 

1 7. 

18. 

1 9. 

Oaily requiremenl of Hound Cd:-;l1n9 
(d~sumin9 85% ul i I u-;.11.ion) 

Aver~ge weight o( each Cdsl1ng 

AVdl litble workir1•J LJl!lf! 111 16 l11•11r8 

DEVELOPMENT 
CONSULIANTS 

F.XHTBIT 30 

3.'l2 TonneH 

2 kgs 

l'l60 

I.fl Minuit· 

lJhO M 1 11111 •·s 

., 



------------------
JOB IO. : DCIL·ll5 

ORITBD RATIONS IRDDSTRIAL DBVELOPMEIT ORGANIIATIOR 
ARD 

ARAB IIDUSTRIAL DBVILOPllllT AID MINJIG ORGARIIATIOI 

PROJICT PROrILI 01 OVIRBIAD Lii! ACCESSORIES 

LIST OP IQOIPllENT FOR ALOllllJOM PODIDRY 

IJIJBIT : 31 

----------------------·---·-··------------------------------~----------------------·-··-··--------······-·····--·····-·····-M··-····--·--------···· 

SJ. 
llo, Equ1p1eal Brie{ Spec1f 1c~l1or.s 

Nus, Power W~lt• 

k~quued r.onsu1pt inn Rrq111rt1ent 
\JWi (l.lr•/Dayl 

Dntl 
Prirt 
105$) 

Tola I 
Price 
(US$) 

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

I. lnducl1on Furnace Type 

Oulpul 

Crucible Capac1ly 

2. Die Casl1~g Machtnto Ty pt 

"aa, Shol C4pa~1ly 

Lock Ing r1•rre 

Main Fr~qutoncy Cror~Jus 

lnd1wL1011Mrll1n9 :urn1c• 

v.56 fon~P~iHr 

0.84 Tr•nn~s 

Hnr1zunlAI, Culd Cha1her 
f1l.t.ed 11lh A11l-i ll1•· Spra)' 
t'lJUlppt>d w1lh D1e·Heat1n9 
and Lu~ri··~l 1n9 F.qu1p11enl 

u k9 

~00 T11nn1'S 

w 

~:,4 

10,880 2,l0,800 4,41,608 

~.8UOG 2,85,000 

no om 
z~ 
(/),.... co ,.... '\:) 

~~ zm 
~z 
(/)~ 



- - - -- - - - - - - - - - - - -·-
~ill IO. : DCIL·115 IDillt : 31 

---------------·-········---------------····-·-··--··--·--··-····--··-··------····--····--··-·-·-····-·····································~-------

~··~. Po•~r •~ler Unit Toul 
SJ. Requ1~•d Consu,pllhn Requ1rP1enl Pr1c~ Price 
No. Equ1p1ent Brie! Spec1ficalM~ mi 11.lrs/D~yl IDS$) IDS$) 
-----------------·---------------------------------------···-····-----·-··············-···-················--·······-········-·············-······-

.i. Die C.sl1n9 ll<ich1ne Tw· 

l!dJ. Shot Capacity 

,.,.c~inq f11r.~e 

4. PrPSSUr~ c1~ (~Ill~) ~1lrr1~1 

!louid1r.9 Bbd~. · ,j it 
1ach1ned 

~. i nler1td ult 
~··l.i:ig ~ur~a•'" 

~li• ,,f In~ Blor~ 

'la.. ?oun ng 
~··~! ~·~,tlu~·· 

~, i1n9 1'3pac1ly 

Hor1zonLdl t:1dd Chdltt•1·r 
e1Ulpped v1th D1P·Ht~l1n9 
~nd Lubr1cdl!n9 Equ1~1r~t 

J l.J kg 

6ri\l Tonn~s 

ii il 
Sil JCOO . • r1 "I,;, 

HJngdnt•sr· . ~. 51, 

H 13 
Cl•pptr . ' ., .1.: .• 
Sl11011 . ~.v\ 

556 x ~0c , .0~ ,, 

r.H1 1 700 , W1 ., 

7~n° i: 

r..s4 T<•r1r"' 

44.i 4,0J,450 4,01,450 

,~~ ~ 'uoo 
'~d 14,m 

. ~ . : i1' ~80 '. '•u I 00(1 2,80,000 no om 
z~ 
VI r-
C Q 
r- ""C 

>~ zm 
-iZ 
U'I --4 

.;.. 



--------------------
JOB 10. : DCIL·lOS Bl!IBIT : 31 

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

SI. 
N(l, !qu1p1enl Br1r( Spec1fical1und 

6. Four.dry Ladd)t's Type 

1. •~rltcJl Kela! 
Cutting Circular 
Band Sav !do a 11 
Saw~ 

8. Tr111in9 Pre~s 

Capac1ly 

T1pe 

~·1il.1.~~!_lJ 

5ll'el 

N~n-ferrous Kela! 

~ 11.P d Table 

Cap:ic1ly 

~. M~dl Treal1enl Furnare Type 

~dJ. Te1pndlure 

Carbon bnndrd S1l1con 
CarLtde 

20 kg 
~~ k~ 

Contour Band S~Vltt9 
llach1n~ 

25 H 

150 .. 

~00 H X ~~0 1111 

?~O t.11nr.~~ 

:·:lt'clr1c hl r'orc1·<l 
Air Cir·1illllf1n 

1s11~ c 

NCIS. 

RC<jlllrP~ 

I 0 
!~ 

3 

I 

' 

Pow~r 

Cons1111rt 1(10 

( ~~) 

. 

l. 

'l 

;"u 

W~lt:r 

Requ ir e1enl 
11.trs/O.lyi 

. 

. 

. 

. 

Un1L 
Prn•e 
(US$1 

I, 700 
1 , 400 

49,000 

50,000 

62,500 

Toul 
Price 
( 05$) 

17 1 000 
14,000 

1,47,000 

S0,000 

~.50,000 

....; 

I 

--

no om 
z~ c.n r-co 
r-""t1 

>~ zm 
-fz c.n -f 



--------------- - - - -
JOB IO. : DelL·l05 IDIBH: 31 

------------····--------------------------·-····--·---···-·······------···----·-······--······-···················-·--········-·-··········--·-··-· 
Nos. Pnw~r Waler On1l Tol•I 

SI. Required Consu•pl1on Requ1re1ent Price Price 
Mo. Equ1p1enl Brie{ Specd1cal1ons \KIO (l,tr~/llay) lUS$) US$l 
-----------------------------------------------------------------------------------p,, ...................................................•.......... 

iii. Shot Bl dl inq 
~·1u1r,.ent 

JI. r~dtSldl ~r1nd~r 

!2. ~aler1al Te1li~~ 
Sp•···l ro3cop,. 

13. !.O.T. Crane 

Ust'{ ul D11ension 

[11.t1elt'r : 1ono .. 

ill'J'lh : mo•• 

R~tch Size : JSO kg 

Workload C•pac1ly J .14 •' 
lP.ff~··l1ve Volu1el 

Type H~:1vy !111ty [10uhl··~nol"O 

Nh~~l Site 450 x 1 ~ 1 I:~ 11!1 

1;5,.d for qualilal1ve and quarit1tt\ 1vt dhdiys1s 
.,:- dh11:i1ut ~~•plea using 11crophot .. 1rl1·~ Jr.·! 
pnoto9raph1c plal~ or f1l1 lur rreord1n9 

Tw Cl.Iii·' ; '• 

Capmly lSWLl ~ tonnts 

~pan 10.S H 

l 5 40,000 40,m 

.,. l, 300 5,200 

~en m 

:• 3~.rico 72,000 no om 
z~ 
(./) r-· co 
r--o 
>~ zm 
-fZ 
(./) -f 



------------------
JOB IO. : DCIL·105 IDillT : 31 

-------------------···--·------···-·-···-----·······-···------····---··----·········-············-················································· 
Hos. P1·w'r !Mer Un1l Tol•J 

SJ. P~qui r,.rl 1'11n~111pt 1.1n Rl'qu1 rl'unt Price Pric,. 
Ml•. Rqu1reenl Brie( Spmf1ral1t•ns 1KWJ (Llrs/Day) (OS$1 105$) 
------------·······-·····---------------·····---------------------··········-·--·--··········-····················································· 

14. Single Wheel ~arrow fdpac1ly 

i5. P11~h tw rl~ii··r• :~p·'!ty 
Trol ll'y 

lb. Double llh~tl T1pp1n~ Typ·· 
B.irr;.11 

1·. llti9h1r.9 M~ch1ne 

Cal'ac1ly 

"~ 1. w~ 19h in~ 
r dpJt' l t ! 

m kg 

~U\1 ~.g 

H•·J\'Y Out y 

0.: ~ .. 

1000 klj 

150 300 

~ ·, 160 

150 JOO 

~00 1,000 

TOTA!, 2U6. Qqf, 

---------···--·-···-- ...................................................................................................................................................................................................... . 

.._; 

-~. 

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

>~ zm 
-I z 
(/) -I 
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JOB IO. : DCIL·lOS 

OllTID NATIONS IIDUSTRIAL DEYILOPll£MT ORGAlllATIOI 
AND 

ARAB IMDOSTRIAL DEYILOPllENT AND NtlINC ORCANllATtOM 

PROJECT PROFILE 01 OYERRIAD LINE ACCESSORIES 

LIST or EQUIPMENT FOR FORGllC SHOP 

IIRJBtT : 32 

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

SI. 
M"· Kqu 'l""'l Brir( 5prr1(1r,t1vn~ 

N\·~, 

H~11u1 r•"I 

f'11vtr •~L~r 

~onJ111pl 101, Ft·y111 r"t~nl 

rnn !tr~1u1yl 

Uni l 
Price 
lUS$1 

Tola I 
Prict 
(US$1 

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

•U ·0 b8, 100 ~~. 70A 

RO 15 1.i'.~~o 1,11,m 

I I l9.000 71,009 

~o iU qi.~oo 1,&l,100 

m 10 2.10,000 2,10,000 

40 4S,000 90,000 

-; 

()CJ 
o~ 
Zm 
(,/')r'-co 
~'1J 
)>~ zm 
-fZ 
(,/) -f 



--------- ------- - - - -
JOI IO. : DC1L·105 llllBIT : 32 

----··-·-·--------------·-·-·····--··--·-------·····--·----···-··-·······················-·~----··· ············-·················-········--------
PClwtr llal~r 

S!. 
Un1l Tola I 

Nl•S, f'ons111pt1on Pe111nr~1~nt Pric' Prirr 
llo. !quip1ul Brief Specif1c.1l1ons ~"p:1r~·! IUl1 !l.Lrs1liay1 iUS~I 1US$) 
--------------------····- ···············-··-······-······-----·-----·········· ··········································--············-·····-···--

7. For91n9 and Tr1111n9 S1Lt 
Dif' a!nrh 

8. Boritonlal For91ng Cap;ic1ly 
rr,~s 

~. RCJ I l Mi k I nq 
!•;•11 p9'nl 

Ty pt 

! '!nglh of Bo Jt 

Viii of ~1.)l 

'!1• "rt·d 

IQ. Nul Y11r1111~ Mlcb 1111· r Y!"' 

r 11 of N11~ 

14~lnul 

600 1 bOO 1 150 11 
QOO 1 ~00 1 200 '' 
450 a 'Su x l~U •• 
100 I \n3 I I 0!1 U 

~011 t1•11n~~ 

iluu lol 1· ~I r 11 ~." ~ I J I'! ll 11 ' 
e~ld hrA~1n9 •~~~1r1 

w1lh dULuaaL1c head 
t.r1111~g ~rran~~·,·~t. 

11 • ! ~~ H 

I!·""· l~ n 

"' Jd .-:1 .... j 

.~ulo .. dl 1• · i1d j,.r~,: •;, 
lr1•~1n~ .,n.i p.;·.l·hir,q 
r ,,. 1 J 11 1 •·;l 

! ~ ... · I h ,,, 

•hi~ 'l•d 

)• .u . m 5,608 
~n . . uo 16,800 
JC . . 110 2.200 
~o . 50 I, 000 

i 10 
,. 

22. 000 22.000 ,\I 

·~ IU011 18,00C 

\0 16,000 16,000 
no om 
z~ UH .... 
C 0 
,..... "'O 

>~ zm ...... z 
Ul --f 



-- ------- - - - - - - - - - - -
JOI IO. : DCIL-105 IDIIIT : lZ 

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

SJ. 
~~ver Waler Un1l Tol•I 

Noe. Cnnau1pt i<•n PP~Ul ment Price Price 
No. £qu1p1ul Brit( Sptoc1Cical1ons Re11umd mo (l.Lr1/Dayl IUS$) (05$1 
······-······-~----·-···-·········-·-·······-·······················-·······-·······-················-·~-----···············--···-·········-·····--

JI. ~1l·C1rfd Furn•ce 

12. Pede sh I ~rt n~~r 

)), 5hol BlaRl ln<J 
Equ1p1ent 

j 4. eleclric Ht•l 
Treat1ent Furnace 

! 5. ~hra91Vt' llhtl'I 
•)1ll1n9 Mi11'hln•: 

Size hf Healing Cha1ber : 600 1 600 1 1500 11 

Wheel Sue 

Wh~~1 Cenlre Ot~l~nce 

iy~ 

P.~ r ··n S 1 I.I' 

•·Hk 1 '.odO ~ap~c 1 l y 
::ff 1 ··L1ve i''.·!u11el 

'!'•1p~rdl11r~ 

Size 

Tyfll' 

400 l 50 1 127 1• 

m .. 

Apruh Cohvtyur H~rrtJ· 

Typr ~1r\nqq Hla~t 
~~~htn• 

7S(1 ,: ; 

0 .14 ... 

;v~ · I ~50~ ,· 

1~0~ , :~0 x 1~uo !~ 

l1ry 1'11tr 1n9 with 

~nru~~L:c Chucking 

50,000 4,00,000 

18 I, 200 6,000 

H 40,000 80,000 

,, 10 65,000 4,55,000 

,, ' ... 1ur1r 15,000 

.... 

()CJ om 
z~ 
(./) r-
c Q 
r- -0 

>~ zm 
-tZ 
(./) -t 



I .' l DEVELOPMENT 
CONSULT ANTS 
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------- ------- - - - -
JOll IO. : Del L· 185 lnIIIT : l2 

l'l•wrr lliller U111l fo~l 
~I. "<•s. ronsutpt1011 Requare1enl Price Price 
!k>. !qu1119rnl ~m{ Spmf ml1,,ns Ptyu1r~d tull ll.Lra/04yl (US$t (US$) 
-···········-·-·······················-··················--········-·---~---·················-··················-··························-······· 

18. !.O.T. Cr~11~ Type Si119le 91rder IC 25,000 25,000 

~if 1• Work I nq f,flad l l<on~es 

~pu lb •1·tn~ 

1~. ,,O.T. rrin~ ~Yr" S l ~'I I•• q 1 ~ :'•·r I u i u~u 21,000 

5d r,. Work I nq l.o~d ! Lv11nt·s 

5!'~r, I 0 •d~rs 

,~. 31n9le llhe~lbarrci• CJp4•; 1 l y i50 'Y m JOO 

~!. ~ush !YP' Pl ii fr·~• 1.'lp.!Cllf 500 kg 7~ ih 
TrflJ ley 

n. Ouuble llhtel TJf~ H~Hy 'Ill) I uO 100 
Ttpp1n9 1uro11 

·-di'J"lly (I. i •.• 

TnTAL 20,66,100 

.... 

no 
o~ 
Zm 
U')I'"""" co 
r- -0 

~$'. zm ..... z 
V> --i 
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- : l 
DEVELOP~AENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 33 

SI. 

UNITED NATIONS INDUSTRIAL DEV!LOPHENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

MATERIAL FLnw IN FORGING SHOP 

Su. •JI lln J l 

No. Descriplio11 of MovPm1•11t 

M11rlt: o I 
Tr a11~11111 I 

IJ111i l.o.1rJ 
ik~s,1 I .oar! ~' ''- 1•men 1.:-; 

I. Bar ::; lock from s I or r• to c. :i11t• 1'100 
l"lll off mac.hint! 

2. Cul sloc:k lo f II Hl:tCf• lr:ill•·v 400 I -. 

). Trimming to Gr· ind i 11~; T1ol l1·; 400 I•· 
Shot BlasLjng 

4- Trimming LO Ht!:tl Tn~;t 1 m1·111. T111l lt>) ~()() I~ 

s. Ht> al Trealmenl tu r~1111··~ '100 I~ 

Shol Blast rng 

6. Di t! SP.tl i ng Cra1w h00 It· 

7. To Store Cr an•· it 1111 l~ 

Trol lt!y 

8. Mjscella11euus ( T nspec U on. Cnuw amt 12 
Consumables. MajntPnancP TrolJ .... y 
ami Despatch) 

-------------------------------------------------------------------------
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 

UNITED NATIONS INOUSTRIAJ. Ol·:\'El.OPMF.NT 0RGANI1.ATION 
AND 

ARAB INDUSTRIAL OEVF.J.OPMF.NT ANO MINING ORGANIZATION 

PRO.TF.CT PROl-'II.F. ON OVl.:Hl1EAD (,INF. ACCF.SSOHJES 

j • 

2. 

3. 

RAS 1 S OF Sf:f,F.CTTON Of' MA.JOH F.QU I PMF.NT 
FOR CAST TRON FOUNDRY 

An111ldl prnduclion lo,td for eo:1d1 pl.ual 

Annua J r<~qu1 remenl. of s<HJOd c:dsi 1 riys 

2055 1'rinr1t-~:'i 

1000 Tonn,..s 

1000 Tonnes 

4. Rec1uin~mt~nl of fi11tstu•d •:.nitinrp:i pc~r tl.:ty 3.7 Tnnne::; 
( Betsed on 27(l work J ng d<tys, PX•· I us 1 ve of 
30 ddys requin~d fnr r11uline m-tinl.1·11.:t1K'1• 

of l he furnetcf~ l 

r; • Requ J. rc.•men l of mo I 1. 1 ·n me Ld pc· r d.-t y ~. 7 Tonnf:' s 
Cbdsed 011 6'1% yi.~ldl 

Me)ting Equipment 

J.. No. of heals coni;1dered jn 16 houri-; 
<4 hours tap lo lap lime> 

2. Cruciblf~ eapac:ily <Jf furn.:tc:,.. 

ScJnd Proct?RHing Plant 

l. Sand requj red per lonnr~ of mn I lt•n mt~L-t I 

2. Sand requin•d for f).7 l.onncs of 
mo l l ~ n 1111.~ L <i I 

(A Hand pror:P.HHinq pliinl of 700 k<j 
haLrh 1·ap1H~ily Cdpdh)t! nf f'l"OCl-'HHin~1 
]-4 tonneH <>f H.H1d pf.•r hour h;u1 bt•t•ri 
prnvidPcL Th 1 H Hh.i I I oJ_>c•r.-il c• (f,,. 

2 8hifl.~ pt!r 1J..ty l 

4 

1. 42'1 TonnPs 

2 x 0.81 
Tortr1t-s 

39. I) Tnllllf:H 

34 
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JOB NO. DCIL-105 

Sand Moulding Machine 

For Counter Weights and Jumper Weights 

i> Total weight of finished castings 
(annual> 

ii) Average weight of finished castings 

iii> No. of finished castings per day 
<based on 270 working days) 

iv) No. of castings to be poured 
per day Chased on 5\ rejection> 

vl No. of flasks required 

vil Time required to fill each flask 

vii) Time required to fill 110 flasks 

viii) Available time in 2 shifts 
(based on 60% efficiency) 

ixl No. of moulding machines required 

2. for Vibration Damper Weights 

il Total weight of finished castings 
(annual> 

ii) Average weight of finished castings 

iii) No. of finished castings per day 
(based on 270 working days> 

iv) No. of castings to be poured 
per day Chased on 5% rejection> 

vl No. of Cdstings that can he 
poured in one mould 

vi) No. of flasks required 

vii> Time required to fill each flask 

viii) Time required to fill 446 flasks 

ixl Available time in 2 shifts 
(considering a 60% efficiency) 

xl No. of machinea required 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 34 

350 Tonnes 

25 kg 

52 

55 

110 

4 Minutes 

440 Minutes 

576 Minutes 

1 

600 Tonnes 

3.5 kg 

634 

667 

3 

446 

3 Minutes 

1338 Minutes 

576 Minutes 

2.32 
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7 - 2h 

JOB NO. DCIL-105 

Heat Treatment Furnace 

1. Annual requirement of ductile 
iron castings to be heat treated 

2. 

3. 

Daily requirement of castings 
to be heat treated (based on 
270 working days) 

Floor loading rate of he~t 

4. Floor area for 0.185 tonne of casting 

Two heat treatment furnaces of 
600 x 1800 x 900 mm has heP.n provid~d. 

Moulding Boxes 

1. 

2. 

For Counter Weights and Jumper Weights 

i ) Average weight of finishP.d casting 

ii) Weight of molten metal to be poured 
(considering 70% yield> 

iii> Volume of molten metal 

iv> Weight of sand 1n the mould 

v) Volume of sand 

vi) Total volume of mould 

vii> Volume of moulding box 

viii) Size of moulding box 

For Vibration Damper Weights 

i> Average weight of finished castings 

ii> Weight of the molten metal 
to be poured in mould 
(assuming 70\ yiPld> 

iii> Volume of molten metal 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 34 

50 Tonnes 

.185 Tonnes 

1.2 Tonnes/M 2 

1~40 cm 2 

dimension 

25 kg 

36 kg 

4865 cc 

144 kg 

57600 cc 

62465 cc 

31233 cc 

560x450x150 
110 nos. 

3.5 kg 

15 kg 

2027 

mm 
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7 - .!.7 

JOB NO. DCIL-105 

iv) Weight of the sand in the mould 

v> Volume of sand (cc) 

vi> Total volume of the mould 

vii) Volume of each mould box 

viii) Size of moulding box 

' 
11111 I I 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 34 

60 kg 

24000 

26027 cc 

13014 cc 

450x355x100 mm 
446 nos. 



-------------------
JOB IO. : OCIL·lOS 

OIITBD IATIOIS IIDDSTRIAL DBVBLOPtlKNT ORGARllATIOI 
AND 

ARAB INDUSTRIAL DBVRLOPtlllT AID MlllllG ORGAIIlATlOI 

PROJICT PROPILI 01 OVBRHIAD LINI ACCBSSORIIS 

LIST OF BQOIPtlBNT FOR CAST IRON POOIDRY 

P!lwn Maler 
No~. f(1ns111pl l\•n ~1?qu1re9~nl ~I. 

Ro. Eq111pet'M Br1r( Sptcil1ral11JhS Rr-•JUlft'd 1KNi d.lu/Day) 

l. Sand Prepardl1or. Pl~nl type 

Batch Capac1Ly 

Oulpul 

Sand Mou Id I n·l !l.\C h Int' Type 

Mu Plask Su·· 

), Salld Nould1n9 M~ch1r.P Typt" 

llaa Flok Sue 

Se11·dulo1al1e cons1~l1n9 u( 
v1br.1l 1 ng arrrrn, 11i9nrl 1:· 
~~paraLur, ~kip h11H:l, w.tn 
•rl~t. ~111~r. aerJlor, 
char91n9 hopper dnd du~l h1Jods 

700 kg 

4.0 Lu 4.S lunnr~/hour 

Pn11111aL1r.al ly conlrol IPd, 
JOJt·N<jUi:f'/.t 1 pin llfl lJf't' 

hSO J 456 I ISO •• 

Pneu1;,t 1t~aily rontrollN, 
;oil ~qu~··i~. pin I 1 ft tn .. 

m 1 ma 1uu .. 

~~ mo 

lOO 

200 

Un1l 
rr1ce 
I US$) 

IDllJt : lS 

Tola! 
Prtct 
IOS$l 

l,10,000 1,10,000 

so 000 1,00,000 

H,000 90,000 

I 

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

>~ zm 
-iZ 
(/') ...... 



-- - - mr; - - - - - - -
JOB KO. : DCIL·lOS 

SJ. 
~u. F.qu1p1e~l 

4. RulHy Sand Dryer 

~. Core Sdnd "11er 

:,, l'.•r~ ~10111 Vi M.·•:11 '.<t. 

1. ~~re Bak1n9 o~en 

~. l!~u;d l'r!c·r 1ni 
!.Jdl':' Pr~h~Cll••! 

8!1r( Spev1(1cal1uns 

Ory1n9 C~pac1ly I. S lann':'sih(IUf 

l!ai ··h Capacity ,, k9 

•Julput ptr hour ! I Ii ~~ 

T~ble Stz~ 

Wt19hl. of CorP 

S;ind Cap.icily 
nf Slow Head 

iype 

1'~:t11!h••r SI u 

! ii'' 

·~<ipd 1'l I y 

•no 1 :oo "' 

I kg 

1. 4 kg 

Pnt1111:1l1.~:t11y <•pn.it·< ,1., 

•oi'-"1.:: • !:;· ~ 1·11.-: 

4~1) J ~:Ii I llJ1• inl · 

h• r · .: " ll.ir1d !'I:~ ( 

" I 1 l rr·~ ;,( ~l'f•W• n .. ,, 1 i 

- -

N(IS, 

R1.·qu 1 rrd 

Pow~r 

rnn~.,•pt i 11r. 
:~WI 

... 

j1) 

- -

Water 
R~qu ire1enl 
1 I.I rs/Day) 

5l1 

- - - -

Un1L 
Price 
1115$) 

2,000 

4.000 

20,1100 

3,900 

1, 0('(1 

&nlBIT : lS 

Toti! 
Price 
(US$) 

2.000 

4,000 

20 I 009 

I, GJ~ 

1,000 
no om 
z~ 
(/),.... 

\.."":0 
,.... '"'C 

>~ zm 
-1Z 
(/')-I 

-.; 



--------------------
JOB IO. : DCIL-105 IDIBIT : 35 

--------------··---------------·-···--···-······--------- ·---·········-··-···-····-···-··········-··--·--·-------~---········--------------··--· 

Powe~ Waler Onil Tot.ii 
SJ. Nos, Cnnsu1pl1on Require1ent Price Price 
lo. Kqu1p1P.nl Brie( Spec1f icaliona R~qu1red (KW) (Llrs/D~y) (US$1 IDS$1 
-----------------------------~--------------------------------------·---------·--------------···--·-------------------------------------------··· 

~. Mould Drying O~en 

10. "ouli1ng 801 Pairs 

11. Induclton Melting 
runace 

12. Foundry Lid I es 

Type 

Chatber Size 

Type 

sue 

Sue 

Type 

Eleclr1cally heal~d wilh 
forced draught air circuldl1on 

1100 l 3600 I 2000 II 

Welden ~teP) construcl1M1 
w1lh solid fl~n9ts and sGJ1d 
CPntre reinforcing rib~ 

560 I 450 I 1~0 11 

4~0 I JS5 I 100 II 

Kain frequ~ncy, cureltss 
inducl1on •~)ting furnace 

so 

I 00 

Crucible Cipacily : 0.81 lonnes 

0utpttt 0.66 tonnes/hour 

type 

:'.•pacity 

~ull111 j1Uur1n9, cran~ llfl 
with 9•tr 0 1 ~il 1 ;ng t•·rh.in1~~ 

1000 kg i 
500 kg 4 
I 00 kg 8 

50 kg 8 

H 

640 16640 

12,000 

200 

450 

12,m 

10,000 

45,000 

1,90,000 3,80,000 

4,000 
11000 
l, 500 

100 

a,m 
12,008 
12 I 000 
4,000 

...; 

';:: 

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

>~ zm --.z 
(./') __. 



- ------- -------
JOB JO, : DCIL·lOS 

Pow tr Waler 
HCls. t'nnsn•pt LOn ~~q111r~1ent S!. 

NOJ. lqulptf.'nl Brit I Sp1·1·d 1c.1l 111n~ Rf'qu ired 1m 11.LrKIOayl 

IJ. Shake uul Ka~h1nr 

i 4. Shut Biil~l 1 •• ; 11 .. ···~r~ 

IS. Rotuy Blast Barrel 

S11.t nf Screen 

Lo•d t,i ft Ing 
\apac1Ly 

iy!* 

~orkload Capacity 
of Tab)f.' 

Flow R.il~ for 
t4ch blast1n9 
unit. 

in1L1al Chargr 

Barrel DI• 

Length 

Cap<sc1ly 

: 

: 

: 

mo i 1oon 11111 

1000 ~~ 

I'll I;·~,;, ~Wiii~ Li~lt, l II . 
nrl•'~s ~J..~l 1n~ 1.)p~ 
,,,,,, •h•t ~1h1u~t 11n1L 

500 ~~g 

160 kq~/11 nn11l1· 

'r,o ky~ 

JOOu 1111 ; ~ . 

!LOO 11 

100 k11 

- - - -

lln1l 
Prt~P 

(US$1 

20,m 

38,000 

is, 000 

mmt: 35 

Tot•! 
Pric~ 
(05$) 

20,000 

38,000 

25,000 

I '· 

I :.: 

no 
o~ Zm 
V>r-co 
r- ""'C 

>~ zm 
..... z 
V>-f 



-- ------- ------- - - - -
JOB IO. : DCJL·105 IOJIIT : 35 

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

SI. 
Mo, Equ1p11tnl Br 1eC Sp1·i: Ir lCJt 1110~ 

16. Heil Treal~nl Furnjct Type ~leclric~llt hrllcd, b~lch 

lyp1· l···~lt' ht·Hlh [11rri.1,·• 

17. Htavr Duly Pedtsl~I 
Gmd1n9 Machine 

18. Cul·off M&ch1nP 

Chaaber Du 

H~ot Treal1fnl 
Ti·tpnJlun 

h\l0 J I ~·IO I ~OG ... 

11 Ofl 0 .. 

l!H FurMr" : ! ~~o 
Ti'lper~lurt 

Type : D1·•1l1;.. ··~11i"ol 

Whttl Sm 450 1 ·~ x l~O •• 

Type : Dry ··1:111n~ 111th Pn1·111t~l1c 

churk1n~ 

!'u.LL1_n9 ~a,e~i_l_y 

Su 11'1 :\•••'I 111n t1 I ltf' 

rl.,JJow SP.t'llo~ . t' -~1• 

Bt~i: I (ul w 

Nos. 
R1·<1111 r1·J 

I 

ruw,r 
ron,u1pt1on 

1KWI 

so 

IP..: 

Wiler 
R~qu1r,.1ent 

11.Lr•/Day I 

Un1l 
Price 
111$$1 

55,000 

l, 500 

l~.~00 

Tol1I 
Price 
US$1 

55.000 

uoo 

J~.000 

no 
o~ 
Zm 
~6 
~..,, 

>~ zm ..... z 
(./) -i 



- ------- - - - - - - - - - - -
JOB IO. : DClL·lOS IDIIIT : lS 

....................................................................................................................................................... 

SI. 
!io • !qUll"'nl Brief Sp,.cd1cit1 .. ns 

""~. 
R"illl tr~·1 

l11'WH 

<'1•n1utpl Jon 
iKlll 

ihl~r 

Requ ir"•t-nl 
11.l r•/Day 1 

Un IL 
Price 
1 llR$ I 

Tol•I 
Price 
t OS$) 

.............................................................................. ................ .. . .. ..... ·-·~ ............................................................. . 

I q, Liboralury Type 
s~nd lhltr 

,~. wboul"q· Tfr< 
s~~d 11~~~- • 

~!. L4tt.•utory ~W 
~~n1 1;r1n1~r 

S~nd rhargt 

~an S11e 

He19hl 

~a!Jic1ty of 
·:1~~~ Ju 

N ... vi Jilwx 

s~nd Snplt 
11,.1qhl 

& kgs 

H5 n 

4Q0 H 

I J 1 l r•· 

r,n ~·~ 

No, ul Steve luu 
R11ckl n9S ptr 
K1f1Ult' 

iJ~<•r•l~·ry lfr•. r•H•~ ~11." (If Spr.r·11r.n 5f. H ' H•~19hl ~0 H 

~··1~hl •If )ii rtJ I r" • •'.:· .... 

uoo ,,000 

\I •. I. 20G I, 200 

uoo 2,su0 

: ',oo I, 200 no 
o~ 
Zm 
(./') r-
c Q 
r--o 

>~ zm 
~z 
Cl' -4 



-- ------- -------
JOB IO. : DCIL·IOS 

S!. 
llo. P.q111peenl 

ll. ftould1ng Sand 
Per1e•b1J1ty M~ltr 

24. S;inJ Mun Moisture 
Tut,.r 

15. l•ry Mould ilnO t:r·r~ 

Hu.i~"" T~~\ ~r 

,e, Grr~n Mould ~t~dn~~• 

T~•t•r 

Briel Speed 1~•l11•ns 

~ir !lr111 Prtuurt : 10 • ~.I c1 willn i:uh:11i11 

Alounl c1( Air 
forr.i•d thrvu9h 
Spec11tn 

TyJ>t 

Pan 01a 

Saepl' lleighl 

Mdl Hudntu 
Yalu• 

S;sll T1p Dia 

i·r~~sur•· ,,f fl~ 11 
T ~ :' 

MH. Hminrs¥ 
i'1h .. 

2000 rn ~• 

lnfr4·f•"l ln1~ 

: ~o .. 

lu ~u 

100 unit~ 

10 II 

' '• . I I;~ 

i~li un1~s 

Mi·~, 

kt'•l'll rrd 

Pnwu 
r·1ns111pt 1i:in 

I Ull 

lfaltr 
P.tq111r,unl 
11.trM/O~yl 

- - - -

U111l 
Price 
( US$l 

I, 500 

600 

oO(I 

m 

Int BIT : 3 S 

Tol•l 
Price 
tUS$1 

1, 500 

1.200 

I, 200 

m 
no 
o~ 
Zm 
(/),..... co 
r- "'tJ 

>~ zm 
-iZ 
(/) -f 
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JOB IQ, : DCIL·l05 

lnllJT : 35 

·····-····························-······························-··············································································· 
Pnnr ll•ltr Un1l foL•l 

SI. Nns. C<•n1u1pli.1n Requuennl Price Price 
liu. £q111p1tnl Brat! S~mf 1cdLL011~ Rt·~uirtd • m ILLrs/f:ay, IUS$~ IOSSI 
··············································-·································································································· 

P. llnmmi Sind Slr1.:n9Lh 
T~~linq l!a·:hine 

~b. ~,,.~·.itv11.9 ki·:( uver: 

•'• A!+H.tlllii i·:r l1rt•·r· 

1!r:d'.t<>n ··~ ··,rr 
i'.:·~ ~1iip~t.~ 

Tht Kach ine sha J I b~ dl!s 1911td I or ~,,n.lurt 1 ng 
lt'nule, ~01pre~s111n, l•rn•l1n9 ~nrl ~hrH ~tr~nqth 
ltJlS of ~rrrn dn·l lry 1r111! 0 l1r1~ ~41,i! 'L•l•1r~~ 

1111 Forr.e 11n 

Upj>!!r bmkrl 

ll1n F11rct on 
; .• 1w•.·r ~r.ckt•l 

140 k~.; 

id ~·J l 

~11. i1f Cyl1ndr1c•I: ~O 
sp~1· :t•·ns Lo~d~d 
I hi II VV~ft$ 

URed (ur 11u•nl1l~l 1•~ •ld•·r~1r11l ion 11i •'Htu•r, 
1n! ~:1lphur 

"Jl f4rlion 
•'•M~nt 

'lu Sulphur 
1'1•nl ~n1 

4.~\ 

" ·r• 
•·.: 1, 

•, sao 4 I 500 

4. ~ J,oon J.060 

~00 riOO 

no 
~~ 
(.n~ co 
~.,, 

>~ zm 
-tZ 
(.n -4 
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JOB IO. : DCIL·lOS lllllJT : l5 

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

~I. 

'"'· £qu1p1~nl ~~Id ~1"'rd1r1l 111n9 

1 .. w•·r ~•t tr 
h .. ~. 1.'on~u•ri t'•n R~ 11u1re1tnl 

fi,,1~1r•·•• ;U11 1i,lr~:v4yl 

Un 1 l 
~rict 
I ilS$J 

fol• I 
Pr act 
IUS$1 

........................................................ -.............................................................................................................................. . 

' Ht~vy Duty Tr~n~ior1; r Ty pt : S1n9I, npt!r~l·•r, "" .:""''': d ~" . . ~.m s,m 
k· •~!~1n9 A.C. v~!~1~g ~~1 

•tld1n9 Currenl : 1~0 · •liu ·~P~ 
R1~g~ 

Ji. Undtrground ~~it Tht convi:yor ~hal I b1· du19n•:1! t, 1:.irry b~~l ~J:1J 
r1•~\·11ynr rr:11 Sh•kin9 11n1I 111 M~nd pr1·1•.ir.1!1·1r, pl.;r,i 

ii il1dlh 11{ Bell : 600 .. 6,000 6,000 

"ent rp llul.i ~"": ~o ~ 

Cap~c 1 l y : ~ l<1n~/hr0 ur 

11) W1dlh or Bell 600 •• ~,o·: l ~.ii~~ 

Cenlre D1~ldnr~· l ', ' 

C4P4C 1 l y ', L1111~I h1111r 

n. i:rav1ly Rolltr 1) ~en~lh of Tra~~: l 2 • 12,000 41,000 
Conveyor 

ihdlh 11( Tr••:k . ~~o " 

~; 

no 
o~ 
Zm 
(/') r-
c O 
~-0 
)>~ zm 
-iZ 
(/') -i 



-- - - - - - - - - - - - - - - - - - -
JOI IO. : DC?L·lOS IOillT : lS 

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

SJ. 
No. £qu1p1tnl Bud Spmhcillhna 

N"!. 
Rtqu ir,.d 

Pnvn 
Consu1pt ion 

mo 

Wiler 
Rl'qu 1 ruen l 
(l,ln/Dayl 

Un1l 
Pricl! 
(US$1 

Tol1I 
Price 
(US$1 

--············-···-···-········-······································-························ .. ····················•··•·············•···•·····•• 

Mu Weight oC : 650 kq 
Fink 

Sm oC Fla~k 1000 I 800 1 J~O I• 

1il Tol~I 1.en9lh : 4. I ~ . lf,000 28,600 
of Track 

•1dlh ui lr<trk . ,;i)~ H 

Mai ll~19ht of : sou k~~ 
Moulding 801 

Site o( Mould· : ~oo 1 400 1 4uu •• 
1 ng 801 

No. or R19hl 
Angle 8P.nd1 

1111 L~n9Lh uf Tr4ck: 16 • 1 lUOO 15,000 

iidlh of Trd•'k : QO~ 111r 

Mu w~ •-Jhi .. f i r,c U K•l• 
Mein Id 1 ng 801 

Mu S11e or 1000 1 ~no 1 1ou ,. 
Moulding Bill 

I ..... 

I ..... 

no 
o~ Zm 
(./)r"'"" co r--,, 
>~ zm 
--i z 
(./) --i 
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JOB Ila. : DCJL·l05 lnIBIT : 35 

l'ower Maler Dn1l Tol~I 
SI. Mns. Consu1pl1on R~(fUtrnenL Price Price 
lio. Kqu1p1enl Bm( Sptr1!ical111n1 R~·iumd IKN! U.lra/D1yl IUS$l 105$1 
-···-···------------·-·-···--·--·-··------·-··----------····-··-·-·-··---····································~---····················--·········· 

IYI Ty~ : Bench l ype 12,000 48,080 

Ltngth of Tuck: It I 

ihdlh of Track : 600 .. 

llill Un I l f,(l~d : l2S kg~ 

Site of ur.h 1000 1 ROO 1 '011r n 
lln1l 

B. Sud SL11u9t ii111s ll1ld alee) (•br1cal~d hin~ w•lh ~peh1n9 11 tt I, O~& IUOO 
Lhe bolto1 

11 Capacity : I. 5 Lons 

su~ 1§00 l 1000 I eo~ II 

11 i C'.spac 1 ly I Lon 

S1't 1200 I ~~0 l ·~~ •• 

~·· 
F..t\ T. \ran~ f'lass : JV I •r 40,000 40,000 

'1pac1ly : S tonnt·~ 

...; 

~ 

no 
o~ 
Zm 
(/)I"""" co ,...... .,, 
>~ zm 
--t z 
(/) --t 



--------------------
JCB IO. : DCIL·lOS 

SI. 
~ll. gq111p1tnl Brit( Siiecd 1cal 111 n1 

N11s, 
Rt·11u irtd 

Po•er 
1'o~su1pt 1nn 

(lhi 

Waler 
Requ 1 r e1~ nl 
lf.l rs/Dayl 

Unsl 
Fr ice 
(US$1 

IDJBIT : 35 

Tola) 
Priee 
tUS$l 

·····-····-····-···-·······----·································~---·····-~------·····-··········································-··············· 

Span : 16 1tltra 

Lt iting Height : 8 •~ll'r3 

is. E.O.T. Cune Class : JV I~ n,ooo 22,0U 

t'4piClly : l Lonn~s 

Span 10.5 1elers 

)6. Portable Jtb ~ran~ fW : llinrh t yp~ 25,000 25,000 

~af ~ llork1n9 Lold : 1.5 Lung 

L ii l fro• Ground : ;i~~ ... 
L•~Ve I 

uvera l l He 1 ghl 1762 .. 

)/, Eleclr1c Oper~led Mono c,pacily l lons 2,500 2,sot 
Rall 111th Pull•~y Bl"c~ 

J,lf l : ) . 
Pu) l nn Hand : 24 kgs 
Chain 

Track 1.en9lh 48 • 

-.J 

~· 

'-

no 
o~ 
Zm 
(/')r-co 
r--c 

>~ zm 
-tZ 
V>-f 
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--······--·-·------····-··-··········-···········---········---··-···-·-·--·--·-··-·············-················································ 

51. 
Mo. !qu1p1ent Brief Sper1{1cal1ons 

N('I~. 

F1-11u1red 

Pown •al er 
t'on~111pl tfln Rtquare1@nt 

!~WI ILlrs/Dayl 

Dntl 
Pr ace 
tOS$1 

Mal 
Price 
tOS$l 

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

lS. S1n9le ~heel Barrow 

~~. Duuble ~heel Barrow 

•O. Push Ty~ PliL(ur1 
Trolley 

ti. Trolle1 

42. Char9e Loading Buck~ts 

H. !ray Type Trolley 

u. Porl.tblt PIJl.i···ll 
·~I ~h 111~ $1:.1 I~ 

Cap.lcily 

Type 

!'<tpac1Ly 

C.ipac 1 l y 

~JpdCJly 

c.ipacity 

Capacily 

Type 

111· 1 yh in~ 
·'.1j•.1.·1q 

250 kg 

HedYJ Puty 

ll, ~ •·' 

~00 kq 

m k11 

m ~1 

250 kg 

Ari lyp1· 

: ji)~ 1:~ 

C,(Jt; ~ : 

200 

m 

2GO 

m 

200 

250 

Sui.r 

JOO 

400 

500 

400 

m 

400 

m 

l,000 

jOQ 

TOTAL 12,75,450 

'• 

no om 
z~ 
(/) r-
c Q 
r- -0 

>~ zm 
-iZ 
(/) -i 
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JOB NO. DCJI,-105 

1-'erroua Scrap 
froa foundry 

Ferrous Scrap 
f'rClll Outside 

UNITF.O NATIONS INDUSTRIAL OF.VELOPMENT ORGANI7.ATJON 
AND 

ARAB INDUSTRIAi, DEVELOPMENT ANO MINING ORGANI1.ATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

Alloying 
Element a 

~ 

f!ATERIAL FLOW IN CAST IRON FOUNDRY 

., - 41 

EXHIBIT 

Slag I C 1 Sand Store I A Laalea/Civerhead Cranes 

36 

G B Bins/Monorail -------... G I lrouring Station I E c I core' Sind I Sand Dryer c Trolley 

- -- D Wheel Ba:rrovs 
E I D Sand Plant 

Ii. E Gravity Roller Conveyor 
Shake Out I I Core Ma.kine B, C P Underground Belt C'-onveyor 

C I I f D G fibuldSn@' l'Bchine G Overhead Crane 

n-. I E B Fedei:itrian Truck/Fork Lift Core Bakin!_j Mould - ... ,,ing 

D G Mould Assembly 
I I I 

Inspection 
-.-

a I ,,. ... ~--· ... --·---------~Ji' 

!)[! DEVELOPMEllT 
CONSULTAITS 



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

M IO. 1 ICIJ.-115 

I - .1_' 

NITD llTIOIS 18mllll DIYIWllft OKllil&TIOI 
DD 

WI llDlftllll DlmoflllT llD mIIG llCllUITIOI 

tmllt'T PIOPILI OI OlalllD Hft HClllOlllS 

LIST OP IQIJllBIT POI fllllCltlOI -

DEVELOPMENT 
CONSULTANTS 

mmr : n 

----------------------------------------------·-------------------------------------·------------------------------------
lo1. Ponr l1il. Tolal 

II. leciuired Con1111plio11 Prkf' Pnce 
lo. !quir RDL Bri,[ Speci[ical1on1 11111 (15$) IDS$) 

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

l. lniver1il Punchin9, 
Croppin9, Shearing 
nd lolchllCJ llachine 

2. Abr•aive CUL ofr 
llacbine 

l. lirt Slriighlening 
ud Cutti .. of llachiae 

... Cuilloline She•ri114.1 
llachine 

5. 01y·acelylene Profile 
Culli•g Machine 

lln ClpacilJ 
lo cut An9lell 

Clllli1g Capacily 

So I id SeclioB 

lollov Seclioa 

Bevel C11l 

lla1 Thick1e11 of ll1re : 

Length uf Ii re lo 
Cut Auto11ticallJ 

''" 
Ilia Sheiring Thik1e11 : 
in Ki Id Slee I 

S~euing Length 

Type 

Cull i n11 Ar'" 

10 I 80 I 10 II 

Drr cullilCJ wilh pneuaalic 
chucking 

Dia 6l 11 

Dii 80 11 

) - 10 II 

30 - 1808. 

Rrdrnl ic 

10 .. 

2500 H 

Cro11 Carridge Profile 
Culling ll•r.hine 

Any profll'. wilhin ~ 
recl4n9), of 78~ I 660 II 

5.0 

11.5 moo moo 

2.5 11801 17000 

22.5 moo s.soo 

0.75 tam UOD 



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

, - ·I i 

IOI II. : ICl~·ll5 

DEVELOPMENT 
CONSULTANTS 

m11n: n 

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

SI. 
lo. 

Leaqlh 

Thick1eu 

lritf ~ifical1on1 

~rge1l 1lraighl cul of 
ma. 

Ip lo 75 .. i1 llild SlP.r! 

6. Vertical "'Lal Calling Type 
Circubr Bud Sn 

Conlour Bud 5avi1q 
llach1tt 

!Do all Sul Cllll1119 Capmlr 

7. lydraulie PrP.ss 

I. Jrbour Press 

9. !larking Pre11 

11. Pede1lal Grinder 

Sled 

1011-(errcus lletal 150 • 

Sue of Tab}, 

Capacity 

Pre111ure 

Type 

~pacitr 

Karkiag 

llarki119 Tilll' 

Type 

6801680• 

Open lhmt type 

68 tOHH 

Cotpou~ hand trpe 
lenr prr ;1 

22.7 tonnes 

lyduul ic 

70 l61D!I 

I lrll~r• al a li11e 

JO seconds 

Double e11ded 

Sl&P. of Crindi114.1 Wheel: 254 1 18 1 112 tt 

Wherl Ct.1lrt Dial.Hee : US • 

lo1. Power Dail Tohl 
Required Co1111plio1 Price Price 

(DI 115$1 (15$1 

4.0 mu moo 

1500 1500 

2500 2500 

2 IS.I '971 9941 

4 6.0 me 4100 



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

181 •• I ICIL-115 

DEVELOPMENT 
CONSULTANTS 

mmt: u 

-------------------------------------------------------------------------------------------------------------------------
lo1. hlttr lail Tolil 

SI. l"1111red Co11111ptio1 Price Price 
lo. llpip1eal Brief Spec1f ic1lio11 llVI {IS$J (DS$1 
-------------------------------------------------------------------------------------------------------------------------

11. Pipe Bellli19 llc~i1e T7pe lou r7 Dnw l JP' 41881 41111 

Bellli!HJ Ci~cilJ l.5 lo 51 • 

12. Stclio1 lelllia, Be1cli!! Ca~cil1 moo om 
llichiae 

Ang In 70 I 71 I 6 • 

Qaanel1 lH I 50 II 

Joist m I 21 • 

Squue or Round &.n Dia 20 H 

rials m 11111 

13. Plate Br.acliag Roll1 Iii Thickaesa of Plale: 18" 5.0 moo moo 

Na1 Width o( Plate 1250 .. 

14. Pipe Hcl Boll Pipr. Thread i 119 Dia ] - 50 11 l.5 1680 !510 
T~readiag llachiae 

Rod nmcling Dia 6 - 50 H 

15. bfol Drilli1g b1 Drilli1g CapieilJ : 25. 4.0 15000 6'0IO 
llichint with in Sleel 
Tappi1g Altachtenl 

Kai Drilli19 Rad1u1 75511 

Nia Table Dia lll• 

16. Pu1ehiA9 Pm1 Ku Cap.city 10 lODDel 6 10.8 4SH 27000 

11. Deep T•roat Swaggiftg lla1 Cap.icily 11 '° swr. l.S mo m1 
•Ml Clo1i•9 N•chint llild steel 

Dept• or Gap 45011 
Lu Gao9r 



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

• II. : ICG·115 

st. 
lo. 

II. Tra11(or1er Arc 
lleldi19 Set 

19. RIC lleldiag Sel 

20. D ( Welding Set 

21. Surf~ce Pl•le 

22. E.O.T. Crane 

24. frulley 

; - 4'1 

Irie( Specif icalio11 

llorkillCJ Ctalre of 
Spiadle 

: 75 -

lle•diag Curreal loiage : 71 - 450 a1p 

Welding Curre1l 250 up 

lleidillCJ Current lanqe : 55 - JOO ap 

Surface pl•le IMde of clused grd 1n cul iron of 
ltl !111 1lurdr •nqlr 1ro11 fra1~ ~nd adjui;linq j~r:k!I 

Tu!' Sud.ce Size 2000 I 1000 II 

Over a II Re ighl 28611 
of lhe Tabl'-

Capacity S tolllll'!i 

Span 16.0 II 

Cla11 m 

Capacity l tonnes 

Span 10.5 II 

Clau III 

Unil Lo•d 290 kg1 

DEVELOPMENT 
CONSULTANTS 

mIIIT : l1 

loa. hftr llil fol.ii 
leqtired Collllplioa Price Priee 

IOI l1S$1 185$1 

2 24.1 m ma 

19.1 ma ma 

11.0 2209 ma 

SG 1no 

12.1 moo 37800 

10.0 22000 22000 

' 79 42 

TOTAL sms 

··········--·-·------------------------··--·--------------------------------·-------------------------------------~-----



-------------------
'°' '°· : DCJL·lU 

lllTID aATIOll llDOSTllAL DIVILOPKllT OIGAlllATJOI 
AID 

AIAI llDISTllAL DIVELOPllllT AID MllllG OIGAlllATIOI 

PIOJICT PROPJLI 01 OYftHAD Liii ACCISSOIIU 

LIST or IQOIPllllT POI llACllll SIOP, TOOL IOOll AKO Dll RIPAll SIOP 

1n11n 1 u 

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

SI. 
lo. Jquipeul Britf Specif icalion1 

MoK. ~unr Waler 
Required Coo1u1pt1on Requ1re1eol 

I IWl ll.tr1/DiJ I 

Ueil 
Price 
(05$1 

Toh I 
Price 
111$1 

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

I. Radial Drilling ~chint Raa Drilling Cap;icily : 25 II 6 b 18 26,080 J,S,,80t 
•ilh Tappi19 Arran9e1eal in Sleel 

~1 Orillin9 R1diu1 : m .. 

Ri1 Drilling R1diu1 : 27511 

hble Dia1eler : 330 .. 

2. Col1111 Drilli19 Kachifte Mu Dnlhn9 Cap.u~ity : 40 II 6 22 25 2,0H 12,0U 
•1lh Tapping Arra•g~1enl in Sleel 

Table She : m, m 11 

32,m )2,UO l. Cenlrl! Lathe Centre Rl!i9ht . 260 II . II 

Centre DiMlance . mo .. . 

no 
o~ 
Zm 
(l)r-co 
,... ""C 

>~ zm .....z 
(/) ·-t 
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JOI IQ, : DCJL-115 

IDllJT t st 

··········-··················-································-···-······~·-·································································· 
loa. Pow,r Waler l1il Tola I 

SJ. Required Con1u1ption Require1e1t Price Price 
lo. lquip.enl Brief Speci(icaliona (IWI (Llr1/Da7I (81$1 (ISSI 
····································································································-~·-······································ 

•• Cutre wlhl' 

s. Tuml 1 .. ne 

'· Shaping Machi1e 

Cenlrl' R,i9hl 

Centre OiAhncP 

Ria ~wing Ower Bed 

Nii Di1lance bel•een 
Spindle Ru1e and 
Turrttt face 

Dia of Huie lhrough 
Spindle 

Chuck Ad11 L 

Circular BH 

Heugona I llar 

Squm! Bar 

Slruke J.l'nglh 

t•ble Size 

170 •• 7.5 17,900 u,m 
1000 .. 

44411 1.3 39,571 Jt,m 

1117 H 

67 II 

01d 64 11 

n11 54.8 .. 

44.R 11 

630 .. 7.S 43,000 o,m 
610 I 400 II 

no 
o~ 
Zm 
VH""' co 
,... "tJ 

>~ zm 
~~ 
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.IOI IO. I Dc:l~·ll5 IDIIH I >I 

························-····················································································································· 
•01. Pom •1ler Onil Toh I 

Rtquired Con1u1ption lequire1ent Price Price 
lo. lqu1p1t11l Briel Specific•lion1 (Kif) 1Ltu/D11> ID1$1 111$1 
SI. 

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

7. S~•ping K•chine SHoke Lenglh 45011 39,000 n,m 

Table Size 451 I 355 

8. lniver11l K1lli119 R•c~ine Table Siie mo 1 310 u ~.5 a 21,000 21,m 

T•ble Trnerat 

Lon91ludin1J 800 II 

Cron 265 .. 

Verlie•! 400 .. 

9. Verl1c•I "ill1n9 it.chine T•ble ~ize 1070 I 2lO :II l. 0 g ll, 700 1),711 

T•b.le Tuv~rMe 

Lo19iludin1 I 56011 no 
Crun 275 II o~ Zm 

(./) r-co 
r--o 

150 II 

>~ zm -.z 
(./) -4 

Verl1c1l 



-------------------
JOI IO. : DCIL·lU m11n 1 u 

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

SI, 
lo. lquip.eal Brief Specif ic1l1on1 

Noe, Pover Water 
Required Con1u1plion Require1eot 

(lWl ILtr1/D1yl 

Unit 
Price 
IOS$l 

Tot.al 
Price 
IU$1 

-·--------·-·······-····-··········-························-··············~---······························································· 

18. Fine Boring M1ch1n' 

11. Slotting M•chine 

12. Pover l1ck1•v 

13. Aulo .. lic Co)d Thrr~d 
Ro I liag Rich i ne 

Tyve 

Uaef ul Table Area 

Rudi119 Accumy 

Po1itionin9 Accur~cy 

Bore Toleunce 

Slotting Le19th 

Table Di• 

CutR Round Maleri1l 
up to 

Cula Squ•r~ Mdltri•I 
up lo 

Tyve 

: Verlic~I 

• • : 400 I 630 II 

: 0.00) II 

: O.OOl 11 

: 175/176 IJSC Sl1nd1rdl 

: 200 11 

: 800 .. 

: 22511 

: 200 .. 

: Flil die arr1n9e1~nl 
to cut 1elric, BSlf, UN, 
UNC •nd ONF lhread1 

I 11.0 . •.ooo 9,0U 

' 6.0 s 6,000 6,000 I 

I 0' 75 . I, 700 1, 70I 

I 6 . 1,800 l,HO 

I 
. 

no 
o~ 
Zm 
(./')r"'"" co ,.... .,, 
>~ 
zm 
-iZ 
c.n -i 



--------------------
JOI IO. : DCJ,·115 mmt 1 JI 

·······-·······-··-················-··········-·-····················-···-·············-······················································ 
101, Power Wiler Dail tot,,) 

S). Required Coa1u1ptioft Require1ent Price Pric'. 
lo. Squipeul Arid Specif 1cition1 UWl ILln/i>.71 (05$1 IBSfl 
-···-··················································-·························4······················-····································· 

Mild Steel Boll Siie 

Lengl~ 

Dii 

14. Auto-.tic Rul Tipper Type 

Mild Stet! Nut Dii 

15. Arbour Pr~•• Ty pt 

Pressuf' 

16. Abr481Vt a~Jl Gr1nJtr Rell S11.r 

Work Surf ace 

25 • I 00 11 

10 • 16 .. 

Hori1.onlal fill,J with 
Jeid 1crew 1echin1M1, 
(ted i n9 ~nd co I l~1·l 1 ng 
Jeocl'~, lo 1•ul lt'lr1c, 
BSW, ON, llNC and m 
lhrt'ads 

16 • 32 .. 

Co1pound hand lypt 
levu pr~u 

22, 7 lonn··~ 

150 l l2i q .. 

150 I 250 11 

1,m 1,m 

3, 000 ),lff 

1,500 ),000 

no 
o~ 
Zm 
(./') r-
c Q 
,-""ti 

>~ zm 
-tZ 
(./') -t 



-------------------
~OI IO. : DCIL·llS lntllT : ,, 

········-·········································-···············-····~······································································ 

Sl. 
lo. !q111i-eal 

17. Damml Tool and 
Cutter Grinder 

18. Buch l~rinder 

19. Drill Po1nl Grinder 

21. ileclron1c Die 
Siabng lac~1n~ 

21. Carbide Tool t..pp1n9 
lachne 

Brief Spt'cif icaliun1 

llu S•ing Dia 

l.enill• btl•eeb Tail 
Stuck Cealrta 

llorkinq Surhce 

Wheel Sixe 

Siie o( Drill lo be 
ground 

Included Poinl Angle• 
lo be ground 

Tablt Size (CJa1p1ng 
Ami 

llheel Siit 

m •• 
760 Ill 

980 J \40 II 

250 I 25 I 25 II 

6 • 50 .. 

90° • IW 

mo 1 m .. 

1Ha20a15 

Roi. Puwer l•ler 
Required Con1111plion Requ1reteDl 

!Ill 11.Ln/Da7l 

7. 5 

0.6 

hil 
Price 
IHSI 

2,m 

1,000 

I, I 00 

2,000 

1,SOO 

Tola) 
Price 
(IS$) 

2,m 

4,000 

l,300 

2,Ht 

l,Ht 
no 
o~ 
Zm 
(./') r-co 
r-""tl 

>~ zm ..... z 
(./') ....... 



-------------------
'°' IQ, 1 DCIL·lt5 

SI. 
lo. Kquii-enl Brief Specif icaliona 

Roi. Power ll1hr 
Requirtd Cun1u1pl1on lequire1ent 

1111) ll.Lr1/D1 r l 

hit 
Price 
IUS$l 

m111T 1 st 

total 
Price 
IHSl 

-·········--·····-·······-··--········································~·-····································································· 

22. Circular S.w Sharpening 
llachine 

23. 01iveml Internal ud 
E1luMl Cr 1hdtr 

24. Fle11b), Sh•fl Cr1ader 

Dia of Circular Saw 

Di1 of Griading Whttl 

Grinditg Capac1tr 

Height of Centres 

300 .. 

254 II 

30/60 l!!f'lh per 
1inult 

17) II 

Dialanct belwern : 6Z5 11 
Ctnlre1 

Internal Grinding Dia 

Depth of Grinding 

TJpe 

M~I Sl~P ur Gr1nJinq 
Whet I 

25 • 200 11 

125 • 200 II 

Kulur Kw1vrl 1uwpen1inn 
and f l1!1ible ~haft lfllf 
lwo Mllf'l'J ~ll nd~r 

\00 i 10 II 

1.2 l,llO 1,m 

s.o 2,SOI 2' 5ot 

!. 0 l,UO l,600 

no 
o~ 
Zm 
(./'),.... co 
!:; "'O 

>~ zm 
--tZ 
(./') -I 
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JOI IO. : DCI,·lDS mtlIT : 31 

·················-~···························-··········································-~··············-~---································ 

SI. 
lo. lqu i p!ll'Dl Brief Sptc1f icdliun1 

NoM. 
Requ i rl'd 

Power Waler 
Con1u1pl1on Rtquire1enl 

llWl ILlra/Day) 

Dnil 
Price 
IDS$! 

Tola I 
Prir.e 
115$1 

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

lS. Re•l Tre•l1enl Furn•ce Type 
wit~ Quenching Tank 

Cha1ber Di1ena1on 

Te1per•lure Range 

Cycle Ti1e for 
He•li119 lo Full 
Tttperalure 

26. Weldiag Sel (ur Welding Current 
Mud Pmng 

27. Tr•111for11er Weld1n9 Sel Current 

21. Sarf•ce Grinder TJpe 

Table Cl11pin9 Area 

Kai Grinding Widlh 

Ku Table Load 

Kleclr1cally healed, 
balch type, bogie 
heulh (urn.cl' 

lOO J )00 I 150 ~· 

700 • I 2SO° c 

2 hours 

3SO A 

500 A 

Hydraul 1cal I y Of>f'rdll'd 
verl1c1l Murf;r1• 

gr 1 ndn 

300 I 1500 H 

)00 II 

m kg 

I 

I 

7.0 41, 000 41,m 

,. 1,600 1,600 

40 . 2,100 2,IH 

IS . 1,000 i,m 

·-

no 
o~ 
Zm 
(/') r-co 
r- '"tJ 

>~ zm 
-iZ 
(/') -I 
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JOI IO. : DCIL·l05 IDIBIT : 38 

···-···-····-·-···-·--···-------········-·······--·-··-····-···········-······-·············································-················· 
Mos. 

SI. Required 
llo. Equipeent Brief Specif ic3lions 

Power Water 
Consu1pt1on P.equ1re1enl 

IKWl 'Ltrs/Dayl 

Dnit 
Price 

1$1 

Toh) 
Price 
( $1 

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

29. SpraJ Netall1zin9 Size of Spraying Wires : 0.8 to 4 II 80Ci 800 
!quipeent 

Spraying Netals : Copper, Alu1in1u1, 
Nickel-Copper, Brass, 
Kolybdcnua, lead, Plc. 

Dr1Ye : Air turbine 

30. !.O.T. Crue Capacity 5 1'C1nnt·s 
, H . ~5', co,· 7b, t..C·G 

Span : 16 " 

Class : Ill 

JI. Hand Pu9h Trolley Capacity : 200 kg 50 200 

32. Single Wheel Barrov rapacity : 200 kgs oO 160 

--------·-----------------------------·--·-----------------------------····--·-·························-····································· 
5,52,670 no om 

z~ 
(./),..... co 
,..... '"'C 

~~ zm ..... z 
(./) -f 

'• 

.. 

.:. 



-------------------
JOI IO. : DCIL·llS 

HITIO IATIOll IIDllTIIAL DIYILOPltUT OIGAIIIATIOI 
HD 

HAI llDISTIIA1; DIYILOPlllT AID NIIIIG OIGAIIIAtlOI 

PIOJICT PIOPIU OI OVUBIAD Liii ACCISSOIJU 

LUT or IVIIPltllT POI GALVHISHG SIOP 

al111' : ,, 

·-·····--·--------··--·-····-----···· ----------------------·············--····-·······-·-··················--·--·-··········-····------------
llo1. Powfr Waler Dail Tol• I 

SI. Required Con1u1plion Require.eat Price Price 
lo. EquipHDl Brief Stiecilicalion1 (lWl (Llr1/D17) (15$1 115$1 

--------·-···------------------------···---------------------·---------·········-···-~----·-··············-····------~------------··········· 

I. l.O.T. Crue Type 

ClaH 

c.pmly 

Span 

2. A~id P1ckl1n9 T•nk T7~ 

Siie 

Single Girder 

III 

j Tonnta 

10.S 

Ce1enl cun1lrucl1on proviJ~d w1lh 
oi I ·fired he~ti ng facil i l1e1 ~nil 
le1peulure eo~trul device 

20 I I 1.s I. 1.s I 

lin & r.01parl1enl•I 

IO 22,0H 22,0H 

1.35' 000 15,00I 1s,m 

no 
o~ 
Zm 
V>r-co 
!:f" >~ zm 
-tZ 
V>-t 

..; 
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JOI llO. : DCIL-115 IDIIIT: 39 

----------·---------------------~--------------·-····----------·----------···············-·····-----········--···········-·······-··········· 

los. Power ••ler D1il T~l 
SI. Requirtd Co11u1pl1on Requirete1t Price Price 
lo. lqui1'9enl Brief Specif ic•lion1 l~WI ILlr1/D17I 111$1 111$1 
-----------·-····-···--------·-------------------·------------------···············-·-······-------------·······--···-···············-----·--

), lliltr Rio11n9 T•nk 

4. Galvanising Tank 

5. Cool 1n9 Wiiler Tank 

TJpe Ce1enl con1lruclion provided wilh 
Wiler sprinkler, oil-fired healin9 
fac1l1li~s and le1peralure C<Jnlrol 
device 

Size : 10 1 1 J.S 1 1 l.5 1 

Type r.on~lrucl1un <1( bo1 ler pl.1le of 
IASTM · A\29) w1lh su1lable inner 
lining o( (1rebr1ck or cer111ic 
1aler1al provided wilh oil·f 1red 
hedling fac1lilies and le1peralure 
contro I devices 

Sile : 5 I I 1.5 I I 1,5 I 

TJpe Ce1enl conalruclion 

Silt : 5 I I 1,5 I I 1.5 I 

14,00I 14,0H 

9,000 9,000 

67,500 I, 800 1,m 

TOT~L 61,801 

-·--·-·-·---···-··-------····-·····-··------·---··-·····--~--------·-·-···-·········-············--··················-·---···-·-·········-··-

no om 
z~ 
(./),..... co 
,..... ""t1 

>~ zm 
-iZ 
<.n-i 
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JOI IO. : DCIL-115 

•ITID llTIOIS IIDISTllAL DlmOPllDT OIGUI!ATIOI 

PI011l'T PIOPILI OI OfmlU Liii ACCISSOIID 

IQIIPlllT LIST POI llATDIAL TISTllC LAllOUTOIT 

DEVELOPMENT 
CONSULTANTS 

mHIT: 41 

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

SI. 
lo. Equ1p1ut 

101. Power lnit Toh I 
R~umd Consaption Price Price 

11111 1$1 1$1 
--------------------------------------------------------------------------------------------------------------------------

I. Br11ell Hardness Testing 
l!ilchine 

Type 

Appl itd Load 

Power opeuled 

m - m& kgs 

2. Rockwell Hardness Testing The l4cb1ne shall use both steel ball and 
Kachine dial'lnd ~onP 

llinor Load IOkg 

Kajor Load 100 kg, 150 kg 

l. Portable Hardness Tester Type Poldi type hardness 
tester (ferrous and 
non-ferrous consisting 
of tester, standard 
test bar and 1easunng 
1a9ni f iscope 

Indeator II 11 dia Brinell Ball 

'· Dn1versal Testing llachine Type Rydraul ic~lly loaded 

Capacity 60 tonnes 

5. I1pact Te1t119 Kachine Type Penclulu1 type i1pact 
tester chirpy syste1 

Capacity 

llilh Co1ple- 10 kg• 
1enhry lltights 

llihtout Co1plr· IS kg1 
,,.~t4ry llei9ht.1 

1.0 11, 170 11, 17 

1.8 9,080 9,08 

500 ..... 1 _, -

u 1:,o:)O 15,c· · 

1.0 1, 000 1, 00 
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J IO. : DCIHl5 

DEVELOPMENT 
CONSULTANTS 

mmr: 41 

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

SI 
lo 8r1tf Spteif 1cat101s 

llos. Pnwtr 
R~u 1 rl'd Co11119plloa 

1111 

llit Tobi 
Prict Prict 

1$1 1$1 
-- --------------------------------------------------------------------------------------·--------------------------------

llthllogupliic Spec11u 
lloualiag Bik,lilt Prtss 

1 Surf ace Cr1ad'r 

& Sptti9'n Cnading and 
Polishin9 llacbine for 
lltlal lograpby 

9 !lectrolytic Pol1sh1n9 
Apparatus 

~pmty 

D1aeter 

Thickness 

Disc SlZe 

lla1 Sa.pie 
Diaeter 

lla1 Sa.pie 
Height 

a to11ts 

51119 tfr-. flf)()r 
lllldel 11th rup wb~I 

]0 - SC H 

] - JS II 

200 II 

Labor3torJ type, 
electro I yt ic 
polishing apparatus 

250 u 

40 11 

Projtr.t1on-cu1-Photo· 
1icrograph laboratory 
Ly~ 11cro!lcope 

~8 • 1800 ~la 

II llater1al Ttst1ng Sptctro- Ostd for qualitative and quantitat1vt 
1col"- analym1 of u1ples usin9 11crophnto· 

ttltr ~nd photograph ir. plalt or f 1 l1 
for rPcnrd ing 

I.I 

2.0 

l.O 

J.O 

800 

')0 

500 

20C 

100 

580 

800 

",- r 
~\..:'..1 



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

IOI IO. : llCIL-115 

SI. 
lo. 

12. lpparatu1 for Deter-
1iutio1 of Carbo• 
nd Sul~ar 

ll. Btnch Drilling R•chine 

14. Electric Ruffle Fura.ce 

15. Port.hie I-Ray l!quip1ent 

16. Ultrasonic Testing 
l!quip1e11t 

llu Carboe 
Con tut 

Ra1 Sulphur 
Content 

Table Size 

Type 

Type 

llai Thickness 

Sensitivity 

Type 

lleuuring Range 
in Steel 

Frequency Range 

7 - '..1') 

4.5\ 

o.m 

lJ II 

J50 I ~Q II 

!.aboratory 

475 I 175 I 175 II 

Illdustri•I 

100 II 

1 - n 

Oltr•sonic, pulse 
ref Ject1on, portable 
type 

I - 1000 Cl 

Q.S • 10 Mr.ls 

The detector 1hall produce both 
longitudinal and c1rcnlar ldgnetic 
fields 

Current Range 250 - 1200 aps 

Yo I tage Range 4 - 8 vo I ts 

DEVELOPMENT 
CONSULTANTS 

lo1. Power 
Required Collalptio1 

IDI 

0.6 

5.0 

mmr: 41 

l1it Tohl 
Price Prict 

1$1 1$1 

100 

3,oco 3,00 

2,000 2' 00 

600 60 

26,000 26,00 

21,390 21,3 
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JCI IO. : ICG·115 

DEVELOPMENT 
CONSULTANTS 

m11n: 41 

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

~I. 
lo. lqaip1t1t Britt Spttific•tioas 

II. lbruitt Catli114J llich1t Type 

19. Meigh111g ~chine 

Ru Cutti1g 
Capmty 

tia of Cuttng 
ltlleel 

Type 

Cipacity 

Stnsit1tily per 
Scale Division 

Type 

Cipacity 

Smilitity 

Subetrgtd lJPt, vet 
osc:ill•ting cutli114J 
iuc~i1e for l•bor•lory 
U!I' 

ISIH 

m .. 

R1cro analyt1cal balance 

2e glS 

0.01 19 

Aaalyt1cal balance 

200 glS 

0.1 lg 

lo1. hit Tout 
Reqaired Co11111plio1 Price Price 

(Ill ($1 ($) 

12.1 8, 

1 c 

1 c 

1, 00, 3 0 



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

m. I ICU.-115 

J. 

2. Scrn Jack 

). Chia Pul leJ Block 

• ! 

•11D MTtm tmnlW. MmOflllT CllClllllTI• -&Ill maftW. llftMlllllT 18 IDIK Oll:llllATI• 

PIGllCT flOfHI • OlllRID LIR lttlllmllS 

LIST OP llQIJlllllT POI ClllW. aIITllllCI SIOf 

Type 

C.pacitr 

Cloml lei .. l 

•rdmhc Lift 

Ci(NCilJ 

Clo11!d leighl 

L1(l 

Lill 

lttole Co1lrol pmp119 111'. 

witll 11:r'-"'ll ra ad uf,ly 
lock, oper•ling ••1111' illCI 
• 1911 pr,11ure lltU II i c lubc
co11ecl 101 lo f«ll 011 

II To111e1 

m. 

ISi • 

lildet tn>e, liftt!MJ nd 
tri,er1i119 scr"' jicka 

SGO • 

2H n 

ea • 

Bi I uced Spar Geu 
Pi1ed llou1l 11g 

2 To11e1 SIL 

) . 

DEVELOPMENT 
CONSULTANTS 

mnn: 41 

lo1. Pwer 
R~1red Co1191(1t101 

Int 

4 

2 

Toul 
Price 
115$1 

... 

1,118 

m 
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- .. 

••• : lrlL-115 

DEVELOPMENT 
CONSULTANTS 

mmt: u 

----------------------·---------·-----------------------------------------------------------~-----------------------------

SI. 
lo. lr1,r SPf!Cif ic•lioa1 

lo1. Pawr 
Rtq11ir"'1 C..aapliot 

111; 

Toul 
Pnc:' 
115$) 

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

5. Pr,1111rt Ciug' 

'· Pvll!!r 

7. Pluab ~II 

I. !11brat1011 llPl.r.r 

~. F1lli1g Prt11 

iO. Pill4r llrtlhng 11.ic:lrite 

ii. ;,dral•I Gr11dtr 

12. Flr11ble Cr1ndrr 

"" Sel(-1ipp0rlill! '1lead•hlr 
•ll-Al11i11 .. Lidclt• 

Clo1ttl lr.t~l 5. 

!sl,ad~ lr11Jhl •• 
Prusurt laqf HU kg/c1J 

l 1'1)CJ~ forged p!ill'n for bc•rilli)s, 
':j'!ars, pull!!f!, tlc:. 

Br1s1 with Slttl Pot~l 

m .. 
m .. 
1H. 

Porlablr, hallPrf OIJl!r~led 

C4~c:ily 

Drilling C4pmlf 
II SL .... 1 

T•blt DtatlPr 

Di1unce ~l•tt• 
Vh"h 

}f LOlll'I 

IJ H 

m •• 

178 I 25 I 20 • 

m .. 

Nolur 11111vtl 1u1pe111on 
•lkl f l~11blt 1h•ft LJ~. 
l wo •pr.rd 9 r 1 ndu 

2 lll 

;a 
~a 

58 

•• 

I 
I 

!~~ : . I 
5 s,m 

Iv m 

a.s 1,m 

'·' IH 
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••• I ICIL·llS 

DEVELOPMENT 
CONSULTANTS 

m11n : u 

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

SI. 
lo. Irie( Speci(ic1lio11 

lo1. Po.tr 
IP.q1ire4 Co18'1(1lio1 

COi 

Toi.ii 
Price 
185$1 

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

Jl. lydmlic Pi~ 
81!ad j IMJ ILacit Dt 

15. Arc lleld1119 Sets 

1'. bad Pus• frolleya 

17. !.O.T. Cme 

II. 8'1r1~ le1t1119 T1nk 

llu Siu or 
Cmdi19 llhttl 

ll11ldi114J Cumat 

Cius 

fuk Si&e 

Ch.aeber Size 

1111. re1per1ture 

Over41l Chaakr 
Su,. 

111 J 11 -

ll<Jlor11'11 P'I" btad119 
IK•iat 

12 II - St. 

20 toaau 

Ill '.onnts 

10 - m Alp 

280 kg 

S1119le Girder 

III 

l tonnes 

11.S II 

Sii I SIO I 250 .. 

610 I 640 I 410 II 

To clt1n p1rl1 wit• both 
kero1elM' 1ad viler vit• 
• 9r•li19 i1 t•t c•1111tr 
1tp1ut119 tbea 

2101 I 1201 I 108 II 

2 24 

10 

2 

11,m 

1,291 

9,00I 

ml 
I 
I 

25,HO I 
I 

18,750 

' I 
! 

28,811 I 

4,880 
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,. •• : lm-115 

DEVELOPMENT 
CONSULTANTS 

I 
DIIIIT : 41 

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

SI. ... lquip1t1l Irie( Specific1l1011 

loa. Power 
l"'ir!d Coa1111plio1 

ID) 

ToUl 
Price 
(15$1 

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

Jl. llllery ~r~r 

22. bitter 

24. ~ Olia Reler 

25. ltull11tt.er (Ava Relerl 

26. lleclric Soldering [roD 

27. C.tblt Te11ter 

lo. of 1'ues 
hpal Volu,e 
Oil.pal Yolhge 

Tyiw. 

Accuracy 

l 

24' ' )" 
llo•i19 iro1 type 1u11.ible 
Cor bolh AC nd DC upln 
Ill • ..., 

Komg iron AC .ind DC 
lype uplo 508 volla 

• I\ on P.(fee.l1vt scale 

leavy duly kaad-oper•ltd •elJI oha lll!l'r w1lh 
lkielded •ollal)I! lt1ds and ground leads 

Volhge Raage 8-11080 v 

Poruble ~llery operiltd aultiaeler with 
blill-ia overlo~d proleclive circuilry 

Volt.gt 101-1500 9 AC/DC 

Currenl 188 IA · 2 A AC/DC 

Rr:m1hnct 100·2'0 II!') ohl 

Supp I y Vol l•'J" 240 V S1n9l~ Ph•ar., SO H& 

Povtr Rating !GO v•Llll 
68 v.ll• 

TJl'f' Sl.tnd•rd 

2 1H 

m 

2 2'8 

2 ao 
2 6t 

180 

TOTAL 1,09,02 
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r------------------ DEVELOPMENT 
CONSULTANTS 

• m.: IC1'-H5 

•JtD llTI«m IBMTlllL DIYIWlllll' OICllll&TIOI 
llD 

1111 lau!llll llmOlllllT ID llllli OIGUllatlOI 

PIOllt'T PIOFILI OI OIDIUD (,JD ICCISIOIIU 

f,JST or lllILllll IQIHlllT lll lllt TOOi.i 

DllllT : 42 

----------------------------------------------------------------------------------------------------------------
SI. 
lo. Iliff of tke Kq91p1e11l Brie( Spec1fic•liea1 

lo1. 
Required 

Tol•I Pric:e 
(15$1 

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

laterial lalli19 

1. Porkl ifl Truck 

2. Forklift Truck 

l. Truck 

4. laad Paik Trolley 

Type 

llu L1fl 

Type 

C.picily 

lla1 Li fl 

c y w 

C.pacitr 
Siie 

CoM1ler b.l•11erd b~tl,ry 
~1peraltd 

2 To11aes 

l II 

5 Tonnes 

l II 

7000 kg 

mtg 
1208 I 751 • 

S. Balltrf Operated Inter-Ny C.pdcilf 5 TonnP.a 
llalerial Traa1£er Trolley1 

A11ili1rr ... i,.eat. 

6. S1rf 1ce Plale Surface pble 1<1de of cl 01e gm ned C. I. of 200 
Bii 1lurdy anglr. iro• fral'! and adju1ling jdckR 

Top Sur f.u:r ~ i zt 

Ovr.r.11 HP.1ghl 
of T•bl" 

mo• tm • 

m. 

52,HI 

58,000 

16,000 

4 280 

2,000 

18 
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JOI IO. : llCIL-115 

DEVELOPMENT 
CONSULTANTS 

mmT : n 

-------------------------------------------------------- -------------------------------------------------------
SI. lo1. Tot•I Price 
lo. la,. of the !qu1p1e1t Bril'f 5~ 1t1cat 1.1ns Required ($1 
----------------------------------------------------------------------------------------------------------------

7. Work Beach 

'· Work Tab),. 

9. lforkl'rs' Tool Cabinet 

Jn. B.ir, Pipe and iod 
Storage Rack 

II. All Steel Open Storage Rack 

12. Rtavy Dut.y Wooden Skid 

51 u laiutM wood top 10 a dDqle 1ro11 
f r•ae with four ••gl~ 1run leqs 

2000 I 850 II 

Ploor to Top Ht19hl qoQ II 

Top surhr.e 1000 I JOOQ II 

ftin. Plate Th1r.kn~ss 40 11 

Height of Table m 11 

Ste1d cabinets r.ons1st1n9 of tvo shelves 

Size (If I n I Rl 600 I 450 I 750 II 

Heavy duty doubl1'-ar1 >11 h19h ~tr1ra9,. r~r.k 
of stee I 

Capacity 8 Tonnes 

The rack shall have s11 shelves 

Overall Sm 
(It I 0 I ff) 

Ca par.it y 

Top Surfact 

Load Capmty 

1200 l 450 I 1950 II 

1500 kg/1'1 1 

m I 1000 II 

1500 kqs 

l
,. 
., 

10 

60 

60 
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JOI IO. : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

IDlllT : 42 

----------------------------------------------------------------------------------------------------------------
SI. los. 
lo. lne of the lquip1e1t Requmd 
----------------------------------------------------------------------------------------------------------------

ll. Steel Tote Bo1 

14. Closed Storage Shelf 

16. Cradles 

17. lle19hbr1dge 

18. Portablt. Platfor1 
lle19h i n9 Sea le 

Welded steel constructioa covered with 
heaYJ duty wire 11e1h 

S11e IL r W r DI 1000 I 1000 I 4~0 II 

lil"ldl"d st,.r[ sheet sht"lf with lurhble di1ors 

2000 II 

Tray D11ens1nns IV r DI: 1000 1 450 u 

I.odd Cap.mt y 500 kq/r.1 1 

Stillaqes shall be used for stor1n9 sheets, 
plates and loDg rolled section. It shall b-
aade of wrlded strurture. 

Size IL 1 RI mo x 150 11 

V1dth of a Fraae 300 II 

Type "ade out of stePI anqles 
or wire frnes 

Carrying Capacity I Tonne 

Type Lever Type, Road 
Tr.inspor!. 

Cap.ir.i t y 25 TonnP.s 

Platfor1 Size IL r Ill S I 3 I 

Type Ara type 

Capmty ~00 kgs 

60 

60 

10 

30 

Lu mt ;;um 1 O, Ocu 
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JOB IO. : DCIL·ll5 

DEVELOPMENT 
CONSULTANTS 

IDllIT : 42 

----------------------------------------------------------------------------------------------------------------
SI. 
lo. la1e of the !quip1ent 

Ind Toola 

19. Rand Drill 

20. Rand Grinder 

21. Tacho1eler 

22. Tenon Saw 

23. Co1pass Sav 

24. Pattern Naker's Scale 

25. Pattern Maker's lit 

26. Moulding Tools lit 

Brief Specifications 

Type P1st11I grip tJl'f' drill 

Kar Capar.1ly lo Drill & II 
in lhld SlPl'l 

Type ft.ind hdd huri znr.t~ I 
9r1 ndrr 

lfhef'I Dia 150 II 

SpePd 4500 rpe 

Speed Ran9I' 0 - mo rpa 

S!Ze JOO 11 

SIZI' 200 II 

Stainless steel conlract1on for stel'l, iron cast1n9s 

Length 300 u 

600 II 

Th,. kit shall co~sut of planl's, stoolhers, ~ugur 

bits 10rlise and paring r.h1sels, gauges, etc., 
of slandMd Rius 

The kit shall consist of riddlr, floor and bench 
ra11er1 1 1tr1kP off bar, lro11Pls, st1r.k1, l1ftPrs, 
gall' cutters and 11oother1 of shn~ard 111u' 

101. Total Price 
l!l'q•ll r,..i IS I 

4 
!selsl 
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JOI IO. : llCIL-115 

DEVELOPMENT 
CONSULTANTS 

mIIIT: 42 

----------------------------------------------------------------------------------------------------------------
SI. los. Total Price 
lo. lae of the lquip1~nl Br1rf Spec1f1cat1ons ~tq11ired 1$1 

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

Paet1alically Dritea Povtc laad Tools 

27. Patuailic ~hipping Ra11rr 

22. Pneu1at1c Gnndn 

29. Paeuaatic Floor Ra11er 

)0. Sprar Gun 

Chipper ha .. er shall ~ used for ch1pp1n9 ~nd 
clean1n9 v~lds nd caali19s as vtll as for 
caulking. Ha11er shall hi' supplied v1lh ft" 
long flal finish r.h1s~l. bush r.ap nut ~~1 

fllhu sl~nd.-ird acrts!mr11>s 

llo. of St r11kf!3 
pt·r Minute 

Output II ~ 

Type 

lfheel Dia 

fret Speed 

mo 

o.n 

Sr1rf ace and i:ut-.::ff 
9nnder vith r~inforc~d 
hub vheel. Grind~r shall 
br usr.d for ~.~t1n9 of 
risers tn casttnq dnd 
other qrtndinq 11ork 

m .. 

8000 rp• 

The ra11er shall be used for ra11inq foundry sand 
1n larqe aoulding bosf's or pits and for ra111n9 
refrartorf ltnings, etc. 

ruton Did H II 

LPngth crf Strok" m •• 

Blo11s per M1nutP 700 

Type Cravity (e~. top cup 
typ!' spray gun v1tb 
pot. .ind no H 11' 

Capmly o.~litri· 

A Ir rrl'SKllC!' l - 4 kq/c11 

2 

l 
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SI. 
lo, hie o( lle lq1ip1t11l Brief SptCif icatio11 

1;ectric lot.or Dri1e1 flller ., .. Tools 

11. llec:lric GrillCl,ra TylJ' : l•ad·h,ld hor1r.oalal Ly~ 

lhP.el Dia : 156 11 

SIJ''d ; mo rpe 

12. P.l,..:lrar. Dril I Ty~ : P11lol 9r1p lYP' 

Mu. Dri II Sur : 9.5. 

SP'ed : m r(ll 

31. !ltelric Dri 11 Mu • Dri 11 Sue : 25 H 

14. llectric Disc Siacler Type : Grip haadl' Ly~ 

Sii' : 200 II 

15. lli1eel laeou lad tool• 

0 ll~asurin9 ud llark1119 Toola 
iacludi119 Tipt, Ruler, Caliper, rte. 

0 Vim and Cla(ll 

0 Savi, Pilu nd h•n 

0 Counler1ink1, Taps, Diea, Rea1rrs, Slandud 
M1ll1n9 Culler•, Grinding lhrr.l 

0 lrench,1, Pli,r• and 
Screw Driver• 

0 S1ithy Tooh 

0 Weldin9 Acce110rie1 

0 Mo1ldin9 foola 

' ' ----------------

loa. 
Required 

12 

8 

DEVELOPMENT 
CONSULT ANTS 

mHIT : '2 

Power 
Couaplio1 

Ill) 

11 

L111p~u1 

Told 
Pric' 
llS$1 

7,000 

TOTAL 1,37,280 
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SECTION - 8 
RAW MATERIALS AND OTHER INPUTS 

'---~~~---~-~-------~ 
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RAW MATERIAI.S AND OTHER INPUTS 

The overhead line accessories manufacturing 

designed to manufacture about 12,000 tonnes of 

DEVELOPMENT 
CONSULTANTS 

plant is 

aluminium, 

steel and cast iron items annually. The hasic materials, 

consumables and bought-out items rPquired for manufacturing 

these have been c]asHified under the following main groups : 

o Aluminium tubes, rounds and plates 

o Mild steel angles, plates, pipes and galvanised 

0 

0 

0 

0 

ropes 

Materials like pre-alloyed ingots and foundry 

returns for aluminium pressure die-casting. This 

includes moulds, tool and die steel, and surface 

lining materials for ladles .u1d furn<tces 

Mild steel rounds and squares, and tool and die 

steel for forging 

Materials for cast iron foundry 

Consumables (or hot dip galvanising 

o Steel grits for shot blasting 

0 Lubricants including oil and grease 

0 Grinding wheel 

o Cutting and tapping tool 

0 Arc welding electrodes 

0 Steel for maintenance 
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0 

0 

0 

0 

B - ., 

Non-ferrous metals for maintenance 

Tool and die steel 

Packing wood for boxes 

Hdrdware including nuts and bolts, 

slings, chainR, fasteners, etc., 

miscellaneous items 

gases, cutting oil, 

electrical consumables 

like paints, 

soaps, cotton 

DEVELOPMENT 
CONSULTANTS 

wire 

and 

ropes, 

other 

oxy-acetylene 

waste and 

Technical specifications, annual requirement dnd prices of 

these materials are presented in Exhibit-43. 

While estimating the requirement of tubes, pipes and rounds, 

a wastage factor of 10% has been taken into conside~·ation. 

In case of angles and plates, the loss will be higher. 

Hence, a 20% wastage factor has been considered. 

For production of aluminium pressure die castings, 

pre-alloyed ingots conforming to ASTM : A-160 or A-380 shall 

be used. In case of induction melting, there is practically 

no loss of alloying elements like copper, iron, silicon, 

mangane&e, zinc, nickel, chromium and titanium. 

Nevertheless, it is possible that there may be some loss in 

case of magnesium. This ingredient is added to the molten 

bath in an elementary form, to compensate for the losses of 

molten material. For calculating raw material 

a 45% yield factor has been assumed. 

requirements, 

For estimating the annual requirement of cast iron foundry 

materials, the following charge composition has 

considered 

been 
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Material 

Steel Scrap 

Grey Iron Borings 

Foundry Returns 

Carbon 

50\ Ferro Silicon 

B - J DEVELOPMENT 
CONSULT ANTS 

Charge Composition (\) 

41.3 

10.0 

45.0 

1. 7 

2.0 

Requirement of alloying elements has heen determined on the 

basis of the above ch.1:-9e composition. 

It is affirmed that forgings, pressure die castings and 

other dies will be purchased from the market. However, to 

meet the contingency requirement of dies and tools, material 

for them has been provided. 



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

.·. - ·1 

DEVELOPMENT 
CONSULT ANTS 

JOB RO. I DCIL-IOS mnaIT : 43 

UllTED IATIOllS llOOSTlUAL DEVP.LOftll!IT mGAIOZ&TIOll 
AJID 

MAI llDUSTRIAL DEV!LOPMEIT Alll> MllllG OIGAIIZATIOI 

PBOJ!CT PROFILE 011 OVP.lUIPAD LIIE ACCESSOllIP.S 

UQUIRP.HlNT OF RAV MATP.IUALS AllD CONSIMAll.f.S 

----·------------------------------------------· 
SI. 
No. 

Raw Material/ 
Cumnnubl .. 

Hate rial 
Specifications 

Annual Tnlal 
Requ i rr.meut PrlcP. 

(Tonnt-s) ( '000 USS) 

---------------------------------------------------------------
Ah111inium 

) . T•" .. ~s (2S 111111 to 3A mm) 

2. Rounds ( 10 mm lo 12 mlQ> 

3. Plates for Al Washf'!r 
(1 11111 to 10 111111) 

Hild Steel 

1, Angles (4S x 4S >< fl nnn 
to SO x SO x h mm) 

2. Plates 

(] 11111 l () 3 lllD ) 

(12 mm to 20 11111) 

3. Pipes (20 mm to 38 111111) 

4. GalvanisP.d Rope Spacer5 
(S.S mm to 40 wn) 

Guys - 10 111111 

AluainiUll Preaaure Die Castine 

1. Pre-alloyed Ingots 

2. Foundry Return~ Ava i I ah IP. 

As per RS: 1473 

A..:. P•~r RS: 1474 

As per P.S: 1470 

Rnllt>d Section as per 
l\S: 4868 Part IV 

As per RS: J44<J 
Part. J and JI 

-do-

As per f\S: 482S Part J 

As pP.r· BS: 21 r; Part II 

-do-

Aff per ASTH: A )60 

Hagnesi.um 
S1li<·or1 

- o.si 
- 8.0% 

64h 2.43S 

i7') 1,240 

8f? 213 

298 432 

11c; J ,032 

162 162 

%1 942 

1080 7,246 

840 4,200 
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JOI Ill>. 1 DCIL-lOS 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 43 

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

SI. 
Nu. 

Raw KalP.rial/ 
ConsU111able 

Material 
Spec j f i cation.-. 

Amtual Tula I 
Reqn i reaent Pr ir.c! 

(Tonnes) ( '000 US$) 

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

J. HagnP.s111m Slicks 

4. Fnrnac:~ and f.adl .. Lining 

5. Tool ~nd Die Ste .. 1 

Forging 

I. Hild SI P~l Rounds 
(6 mni tu SO mm) 

HJld Steel Squares 
and HP.xagont1l Ran; 
( 16 Ill!• to SO mm) 

AS prr ASTM: A JAG 

CnppP.r· 
Sil j CUil 

- 3.S% 
- 8.51 

As p .. r f\S: :, 721 
P<tr I T. Gr·unp i 

High Alumrn;1 c·astahl .. 
r .- f Hlr I u r }I 

Alumina - t.O!. 

Slandard Phosphor H" 

Ac j cl 

C.aparity 20 k1;-lO 
10 kg-IO 

A:i p .. 1 AISl-SAF. 

Wf"ar R .. s1sla11l Al Joy 
.Sl•·td 

:.:a r hu11 
Man~anP.sr - 0,8% 
Si 1 ! 1·1111 - 0. 25% 
Chromium - 1.01 
JtoJyhdf"OUm - 0.4')~ 
V:rn.Jil i.uni - O .ox~ 

nos. 
nus. 

Hanh ... ss - 41'> P.HN 

As p~r RS: 4n70 

-do-

10 

10 '>0 

0 • ., 

4 .s 

4HEI ) • 2'> l 



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

JOI IO. r DCIL-IOS 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT i 4l 

--------------------·-----------------------
SI. 
llo. 

Raw Malerlal/ 
Constll!lab 1 t> 

Hale rial 
Spf"dficftlions 

Annual Total 
Requln~nt Prict! 

(Tonnes) ('000 US$) 
--------------------------------------------

2. Forgi~ Tool and Dir Steel 

C. I. Foundry 

C.harge Haler ia_l 

1. Steel Scrap 

2. Grey Iron Borings 

3. Foundry Returns 

4. Carburiser 

~. Ferro Silicon 

Furnace Lining 

I , Pure Sil fra Sand 

2. Boric Ac id 

3. AHb .. sluto 

4. Fire Cl~y Plastic 
Refractori~~ for 
l.ining of l.ll1l1P.~ 

Ati per AISl-SAF. 

Wear RP-sistant Alloy SlPPl 

CarlHm - 0. SS% 
HauganesP - 0.81 
Sil i,·•m - 0.25~ 
Chromium - 1.0% 
Holybclr~nnm - 0.4S% 
Vanadium - 0.08% 
Ha r-d11~ss - 4 1 S l\HN 

Fim• Non-alloyed s1 .... 1 

Carbon - 0.2 Ln O.S1 

CJ .. au. dry and rree from 
n1.st. oil nr grea.'ie 

Ch'!an, dry and free from 
ru:-;t, u i l or greasP. 

Carbon - 98% min 
A'lh - 1% 
Volal iJe - 11 

conlP.nl 
Moisture - 0.5% 
Grain Size - 1-S mm 

Silicon - sot 111111 

Si 1 ica 

Stand11nl 

Standard 

Grilph.il P. Rearing 

3.2 

15) 

20Cf '>06 

724 3,620 

2S 2S 

40 88 

38 3.8 

O.A 1.1 

10.0 2.0 
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JOI RO. l DCIL-lOS 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 43 

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

Raw Material/ 
Consumable 

Hale rial 
Specif icaUons 

Annual Total 
Requirement Prict! 

(Tonnes) ('000 USS) 
-------------------------------------------------------

Moulding Materials 

1 • Fresh Sil ka Sand Rundjng - 0.2 lo 0. S% 2400 240 
clay 

Sil ica - 98% 
lnm Oxide - 0.4% malt 

Grain Sjzt> - 0.12;0.21 
0.16 mm 

Siulering - 1400° r. 
tempP.rature 

Carbouat~s - O.S% max 

2. Rentonite Monmurill- - 7')% 288 58 
nnilf' 

Water - 6% 
Carbur1alt>s - 44 max 
Size - 0.16 mm 
Mesh - 24 
Residuf' 
o.sn mm - Wt 
Mesh Residue 
Compression- ) kg/em2 

St. rength at 
3% Huist.ure 

3. Hard Coal Dust. Ho ist.ure - 2% 192 19 
con lent 

Volali.le - 30% 
Cunlenl. 
A.<Jh - 4% 
Sulphur - 8% 
Grains - 10% max 
above 0.2% 

4. DP.xlr i.ne (Corn Starch) Slanrlard 20 0.% 

s. C:nn~ 0 i J Mixture J.jnstH~d Oil- so lo 60% 12 J.10 
R~tiin - 25% 
Hiner al Oil- 2S to 15% 

6. Silica Flour 12 1.20 

7. Chi I ls, Chaplets, Springs SI and a rd 
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JOB IO. 1 DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 43 

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

Raw Material/ 
Consumablt> 

Kaleria I 
SpP.t· j f h:alions 

Annual Tola) 
R~uire111ent Pric1! 

(Tonnes) ( '000 US$) 

----------------------------------------------------------
Hot Dip Galvanising 

1 • Zinc 

2. Sulphuric Acid 

3. Hydrochloric Acid 

4. Iron Su I phate 

' ) . Sudrnm HydrnxjdP. 

6. Ammonium Chlor-idP. 

~alh Alloying ~lemenls 

I. Aluminium 

2. Tin 

3. Antimony 

Miscellaneous 

I. Sleel Grit for 
Shot Blasting 

2. Lubricant including 
Oi J arid Grease 

3. Furnace 0) I 

4. Gr-ind ing Whee I 

s. Cut.tin& and Tapping Tools 

6. Arc WP.I ding F.lP.ctrodP.s 

7. Steel for Ha inlenam:P 

As pP.r RS: 729 

As ppr- BS: 753 

As per- RS: 976 

Cor;ime re ia l 

As per RS: 4130 

r.ommP. n: i a l 

As per RS: 6536 

As per BS: 3252 

As per RS: 729 

Chilled SlePl Angular 
Shots 
Grade: R-14 mesh 

Rearing Quality 

As pn BS: 2869 

Various Sil.PS 

Va rt nus Sil.PS 

curtain I) ( S'> piP.ces 
(S mm dja) 

Hj lrl SIPP( 

158 182 

IS l3 

42 25 

0.03 O.OOfl 

so s 

9 I.') 

o.s 1.1 

8 so 

s. 1 

21 43 

1. s 1. 1 

SRO 563 

36 I.Ii 
(nos. ) 

200 42 
(nos.) 

3000 90 
(curlainR) 

s 3 
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JOI 1'0. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

PJDllBIT 43 

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

Raw Material/ 
Cunsumable 

Hale rial 
Specif j c-alloHI" 

Annual Tutal 
RP.quirement Price 

(Tonnes) ('000 US$) 
------------------------------------------

8. Non-ferrous Helals 
for Hainlenance 

9. SleP.l fur Toul and Di,. 

Slandanl 

As per AJST-SAF. 

We1u RPsislant Alloy SlP.t!l 

Carbmr 
Hanganes,. 
Sj 1 icon 
Chromium 
Hu I yhd,.m1m 
Vanadium 
Hardut>ss 

- O.'iS% 
- 0.8% 
- 0.2'>% 
- 1.0% 
- 0.45% 
- O.OR! 
- 415 RHN 

10. P;ic:k ing Wood for Roxes 25 mm lh i ck 

11. Hardwan-. wj rt> ropes, Standard 
paint,;, fasteners, sl 111gs, 
<'hajns, oxyacetylt>ne gases, 
cutting oil, soaps, cntt.on 
wasle, ,.),.cl.deal consumablt>s 

O.l 

2.5 1.'i 

4H04 '.!1 2 216 

lumv sum JO 

TOTAL 27,411.766 

--------------------------------------------------------------------------------
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UTILITIES 

DEVELOPMENT 
CONSULT ANTS 

Ulililie!:i required jn l.he pldnl dre powPr, walt~r, eompressed 

dir and fuel oi I. Apdrl from the dbovt.•, f.wi l ii iPs [or air

c.;onditjoninq of the ailm1rt1!ilr.~l.ive bu1lcl1111J .rnd for fi1·e

f ir;Jhl. i ng hdVt> d 1 so l>t~,...n pr·ov idPd. 

Power 

Summ.Jry of power n~4u1n~nw11I 1s presf~rtl.1~il 111 E:diibil-44. 

While cdlcu}.il.ing thP L<>Ldl l<.J.td, powt~I" ri~·1111r,.d for· 1_J1·11,...ral 

light.jog, air-conditioning, dust. i:o]]P.1:Linn .:1rid fwrw c:ont.rol 

untl8, dnd [or other uLilili.t~s h.-ive dlso twr-·11 1·1>r1s1dered. 

WhilP cdlc:ul.=iting LhP l1ght.iny !odd for officr-~ buildin•;J and 

aisles, il is dssumed Lhdl these wi 11 hrlv•· suff ici.enl 

11aturi-l J lighting. Since nil of UH·~H: will not. b·~ operC1Led 

simultaneously, diffen'nL load fdclors have be,...r1 considerecl 

for different lype8 of eiJuipmenl. or dpplicrlLion. 

Based on Lhese load (de-tors and a power [a<·tor of IJ.8, total 

requirement of power in lhe plant is e8t.imaled as about 

4,100 KVA. As Lhe voltage rdLing required Lo o~erale major 

equipment dnd servjces is 415/220 volts, four 1.ransformers -

edch of 1000 KVA rating, have been provided. Further, it i~ 

assumed I.hat. pnwe1· WJ 11 i,,. t~ppf"d from d 11 KV overhead 

trdnHmis81on 1 ine. Ttlf'n•fon:, Lhe t.rans(o1·m·~1- wi 11 have o1 

step down ri:ltio from 11 KV to 415/220 ·.•cilt.s. 

reduce Lhe fdult level rtnd flucLuat.tons 1n 

l j ne, lhrPe 1 :i yhl i ng t. ranHf ormer8 1:ar:h 

cdpacity, have been provided. 

Tri order to 

LhP. lighting 

of 300 KVA 
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DEVELOPMENT 
CONSULT ANTS 

Water 

The induction furnace in the foundry plant needs 

demineralised water for cooltng the induction coil and the 

power factor correction capacitor. Quantum of circulating 

water required for the above purpose is nearly 20 m3 per 

hour, and 13 m3 per hour for each furnace in the cast iron 

foundry and the aluminium foundry respectively. The total 

make-up water for these shops is estimated as 0.8 m3 per 

hour and 1.u4 m3 per hour, respectively. Raw water 

requirement for the heat exchanger in each furnace is 

estimated as 60 m3 per hour, while 40 m3 per hour of water 

is required for cast iron foundry and aluminium foundry, 

respectively. The total make-up water in these LS 4.8 m3 per 

hour and 6.4 m3 per hour, respectively. In addition, 2 m3 

per hour of water wi 11 be n~quired for 5 to 6 hours as an 

emergency measure. ThP total requirement of water for cast 

iron foundry and aluminium foundry, exclusive• of emerge11cy 

requirement adds up to 5.87 m3 per hour and 7.44 m3 per 

hour, respectively. 

Water is also needed for 

0 

0 

0 

0 

0 

Heat treatment 

Sand conditioning plant 

Metal cutting tools as coolant 

Acid pickling and water rinsing of components to be 

galvanised 

Cooling the central air-conditioning Rystem 
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0 Cooling the air compressor~ 

0 Drinking and cooking 

DEVEi.OPMENT 
CONSULTANTS 

o Sanitation, gardening and shopf Joor waRhing 

OveraJ 1 requirement of water for f.Pchnolo<_Jica) funr.tions 

~omeH to nearly 31 m3 pP.r hour. 

() Ori nk i ng o1 nd co• 1k i ng purpose 

o Sanitation, 9.tnf,.n1n~J .ind shopfloo1- w.tsh1n~J 

Thf· c1uant1ty of wat,.r is 

1~st1rnat.f~d <iS rthout. 2R m3 pt•r hour, wh i ) r• .11 r--nmd it ion i rag 

may n~quire 3 m3 (lf"!r hour-. J\v,..r.t<Jf> consumption for s.-1nitary 

ilnrl nutritivP purp<HH' is est imat,.d as 4 m:-1 E"'r hour. This JH 

basr.d on the asi:rnmptinn thilt a pPrson n•gu1n·s flO litres of 

watP.r P'~r 8-hour shift, on an avera<J", for t.h1• ;ibow~ 

purposP.. Peak consurnpt.JC>n of wat.Pr fqr s.initary .:tnd 

nutritivC' purpoi:H~ at thr· pl .. nt-; is plac:t•d .-it. about 20 m3 per 

hour. 

Exhibit-45 preRents the average and peak 

Witter at the accessories plants. These are 

n!qu i rement 

estimated 

of 

35 m3 per hour and 51 m3 per hour, rF!Hpt·ctiw~ly. 

ft i!i pr·;~JO~Wd t.h.:,t. (•,wh of thf' two plitntH tw t!qUip['P.~ Wil.h 

ii 4" (liii <J,.,.(' tul><'wPl I; 2 purnpH, 1•,ich of 100 !Tl:> p~1· hrn1r 

cctp<H:Jt.y and t.w" ovf•dlf•.:tn Lurk;.;, Pit<·h of 250 m3 Ht.oriwJ 

ca pa<: i ty. 

ComprP.sR~d Air 

mou Ir! J n<J miic hi nt~R, h I <1w1~r, 

I 
l·-·----· 
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DEVELOPMENT 
CONSULTANTS 

chipping hammer, mould rammere and spray guns. It may also 

be occasionally required for operating the changeover 

switch, which is an importa11t c·.-mponent of the induction 

furnace, and for opening or closing the doo1 of the core 

baking oven. 

Total compressed air requirement of equipm~nt is estimated 

as 9.53 m3 per minute. This includes 4 m3 p1~r minute of 

compressed air required for the 10 auxiliary equipment. 
Compressed air requirement for the pl3nt. IS shown in 
Exhibit-46. 

As the plant is spread over a large area, providing a 

centralised compressor house may not prove economical. 

Hence, it is suggested that two mobile compressors, each 

having 6 m3 per minute capacity be installed at the cast 

iron foundry and :abrication shop, respectively. Four mobile 

compressors, each having 1.5 m3 per mi,ute capacity may be 

provided for other production units. 

Fuel Oil 

The furnaces l~ Lhe foundries, forging shcp, ~~!vanising 

~hop and acid pjckJing tank are all oil-fired. They req~~-~ 

a constant supply of oil for their operation. It is 

estimated that the total oil requirement will be 

approximately 2,000 litres per day. 

An overhead oil tank of 30 m3 capacity, from which the oil 

will be pumped to individual furnaces, has been provided. 

This oil tank should be capable of storing 30,000 iitres of 

oil. Valves, piping and instruments ~hould also be provided 

for distributing oil from the main tank to individual tanks. 
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Air-conditioning 

DEVELOPMENT 
CONSULTANTS 

It is proposed that the administrative building be centrally 
air-conditioned to create a conducive atmosphere for 
personr.el housed in the building. For this purpose, a 

c~ntralieed air-conditioning system of 154 tonnes of 

refrigeration (TRl capacity, with individual air handling 

units for each floor, has been provided. The system shall 

have a separate cooling tower of the induced draft type for 

cooling water. The workshop has been provided with room 

coolers and air coolers for proper air circulation. 

Major equipment and accessories for the above utilities 

along with their costs have been liste~ in Exhibit-47. 

Fire Protection System 

Fire extinguishers of different types have been provided fo~ 

fighting fire inside the workshop premises. The entire fire 

fighting system/appliances have been classified into three 

major categories portable extinguishers, wheeled 

extinguishers and fixed systems. Apart from the above, other 

appliances like a fire detector, an alarm, buckets for sand 

and water, etc., have also been provided. 

Transport 

The company will provide cars to the pe~sonnel up to level 

2. For this purpose 2 cars have been provided. Fouc cars 

have been provided for other officials, while two mini buses 

are provided for workmen. 
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JOB llO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 44 

UNITED NATIONS llfDUSTRIAL DEVUOPHEllT OllGANIZATION 
AHO 

ARAB INDUSTRIAL f~PMENT ARD HlllllG OllGANIZATION 

PBOJF.CT PROFILE ON OVPJUIEAD UN! ACCF.SSORIF.S 

SlDIURY OF POWP.R REQUIRF.HF.NT 

------------------------------------------------------------------------s J. 
Nn. Purpose for whi<'h requin~d 

f.Otlflf"l' led 
PO\tP. I (KW> 

Load 
Factor 

H<tx Demand 
(KW) 

------------------------------------------------------------------------
Voltage 415/220 Volts 

i. OperaUnr; Major F.quipmenl 
inc: lud ing Hateri?'t I Hand ling 
~uipn1ent 

'), General Lighting 

3. A.r-condilioni11r; and Air 
CirculaUor1, P.nvj ronmenlaJ 
Dust and Fume Cont ro I llu i 1 

4. Miscellaneous jncludjng 
Water Pumps and Compressors 

Total 

4294 

680 

JOO 

120 

5394 

0.6 2S77 

6SS 

0.4 48 

3280 

------------------------------------------------------------------------
KVA consumption (hasP.d on O.Fs power· factor) - 4100 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 

ONJTED NATIONS JNDUSTRIAJ. DF.VF.J.OPMF.NT ORGANIZATION 
AND 

ARAB INDOSTRJAL DF.VF.l.OPMF.NT AND MINING ORGANJZATJON 

PROJECT PROFJl,F. ON OVRRRF.AD LINE ACCF.SSORIF.S 

SUMMARY OF WATF.R RF.QUTRF.MENT 

------------------------------------------------------------
SJ. 
No. O~Hcripli.on 

Wdl~r CunHumplion 
(M 3 /Huur) 

------------------------------------------------------------
1. 

2. 

3. 

4. 

5. 

s. 

ConHumplion in proc~HH 

Consumption in cenlrdl aLr
condilioning planl 

AvPrc-19e ConsumpLj on for eani L<try and 
nutritive purpoRe (for 693 pen~onM) 

Pedk consumpljon uf H<tnjt.ary and 
nutritive water 

Average requjr~m~nl (1 • 2 • 3) 

Peak requiremenl (1 + 2 + 4) 

28 

4 

20 

35 

51 

------------------------------------------------------------
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JOB NO. I ocn.-105 BXRIBIT 46 

SI. 
No. 

1 • 

2. 

UNJTF.O NATIONS INDUSTRIAi. OF.VEl.OPHF.NT ORGANI7.ATION 
AND 

ARAB TNOUSTRTAJ. OF.VJo:J.OPHF.NT ANO MINING ORGANIZATION 

PRO.JF.CT PROFH.Jo: ON OVfo:RHl--:All LINF. 1\CCl-'.SSORTF.S 

SUMMARY OF COHPRESSF.O AIR RF.QUJRF:MF.N'f 

De Her i pl. io11 

Md jor dnd dUX i 11.1 ry ~qu 1 pm~nl 

Hctnd Lools 

Toltt l 

Air Cont!Utnpl.ion 
(m 3 /Minute) 

4.00 

9.53 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. ocn.-1os P.XHIRIT : '7 

s 1 • 
No. 

UNITED NATIONS INDUSTRIAi, DF.VF.J.OPMENT ORC..ANI7.ATJON 
AND 

ARAR INOOSTRIAJ, DF.VF.J.c>PMRNT ANO MINING ORGANIZATION 

PROJECT PROFIJ,P. ON OVP.RRF.AD f,TNF. ACCF.SSORTP.S 

MA.TOR RQOIPMF.NT AND ACCF.SSORTF.S FOR UTTJ,TTIF.S 

D~H<: r i l:JL i 011 

Tola J Pr ice 
(US$) 

l. Rleci ricdi SyaLem 

2. 

0 4 x 1 000 KVA Ht~p-down OJ.) 

Cooled TranHform~r (Step 
down ralio 11 KV : 415/220 
volLH, 3 ph<tHf~, 50 Hz) 

o l x 300 KVA (415/415 vo)Li,d 
Oil-coolP.d J.i.9hl.inq Tramtformer 

u l J KV Swi Lchg,...ct.rH, lKolctl.or, 
AceeHHor i,...a, MCC, 0 i !'t:.r1bnl1 on 
Hott rch;, Cab IP"< <ind Ground i ny 
Mat .... r ia lH 

o J.ightj nq, F<tnH iind Room Cool .... rH 

o Commun icat. ion Syslf~m 

llwat.er Supp) y Sy Kt.em 

() Two Wal.~r Pump1:1 (100 m3 /huur 
CHpdcity P.dc:hl, 2 Overhead 'f,rnkH 
(250 m3 ~~ctpdc.ity t-.:tehl, VttJv ... H 
and Olher Fi.ll.ingH for WdLf'!r 
diHl.rihul.ion nnd r.<>KL of diyy1ng 
4" d i a Tu hew•~ 1 l 

Compr~eHed Air Syet.em 

o 1'wo Mohil,. CornlJrf'!BHorH of 
6 m3 p~r minut~ c<t(M1·ity ear.ti, 
ttnd four Mobi lf'! ComprP.HHort:t 
of l.') m3 per minut.~ c·apn1'.;l.y P.n<:h, 
1)1.J jv,.r.iny tti r ttl 7 ky pPr 1·111~ 

pr~HHUrf! 

PumpH 
1'ankH 

87,600 

19,200 

4,000 

9,000 

2,000 

](},600 
24,000 

17,B!lO 
7,600 
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DEVELOPMENT 
CONSULTANTS 

EXHIBIT 47 

------------------------------------------------------------SI. 
No. Descriplion Tolal Pr ice 

(OS$) ------------------------------------------------------------
4. l•u~ I Oil Sy a Lem 

0 Ovechedd Fuel Qj) Storage Tank 
(30 m

3 
Cdp«tcil.y) wilh individual 

Slura9~ 'r.tnkH for Furn.u:ea, Pump1:1, 
Valve~. Piping dnd TnslrumP.nlR fur 
LranHff-!r of Fuel Oil 

5. Air-cond.iti11r11ny SyHlf!m for lwo 
trlor j ed Adm1 n i Hlrat. i ve Ruj Jdi r1y -
154 TR Ceulr..sl Air-«ond!tioniny 
llnjt_ wit.h irulividuaJ Air H.·rnd1 iny 
Unit for f!<ich floor 

6. f'jre-fightjny F.quipmt>nl 

7. FurnilureH, Filt1n9H, Drrl~ing 
F.qujprnent., F'J]~ c,.bjn,..l.H, Phori~s. 
Off i.eP- F.qu ipmen t, f-!l.c·. 

TOTAL 

9,000 

1,7~.A70 

2,000 

-~, 000 

90,000 

4,'J9,7"i0 

------------------------------------------------------------
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SPACE AND LAYOUT 

DEVELOPMENT 
CONSULTANTS 

Space ~equirement fo1 various Departments in the plant is 

given in Exhibit-48. Each Department of the plant compriseri 

a numJer of Work Centres The space for each Work Centre has 

been arrived at, based on the following requirements : 

o area occupied by equipment 

o working area 

o area for movement of men and materials 

o area for temporary storage of incoming and outgoing 

materials 

The total built-up area adds up to 23,082 sq.m. The total 

land area, including about 10,000 sq.m. of land area 

earmarked for future expansion, is estimated at 57,000 sq.m. 

Buildings in the plant art divided into the following three 

categories depending on their functions and constructional 

features : 

0 

0 

Workshop building 

Administrative building 

o Auxiliary buildings 

Workshop Building 

Layout of various Centr~s are presented in 

Exhibits : 

the following 
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DEVELOPMENT 
CONSULTANTS 

--------------------------------------------------
Sl. 
No. Work Centre Exhibit No. 
--------------------------------------------------
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Aluminium Foundry 

Forging Shop 

Cast Iron Foundry 

Fabrication Shup 

Machine Shop, Tool Room 
and Die Repair Shop 

Galvanising Shop 

Material Testing Laboratory 

49 

50** 

51** 

c; 3 

54 

55 

--------------------------------------------------
These two Exhibits have been enclosed in pouches at th~ 

end of this Report. 

While preparing the layout of machinP.s in different Work 

Centres, care has been taken to ensure unidirectional flow 

of material as far as possible. Machines have been located 

to facilitate easy movement of men, material and material 

handling equipment. 

It is envisaged that the Workshop building will be of 

complete reinforced concrete construction <RCC). The 

columns, roof, floor, etc., shall also be of RCC structure. 

The design of the building will ensure optimum use of 

natural lighting and ventilation. Sound-proof glass panes 

will be provided in the shop offices to aid sup~rvision and 

control. 
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Adainiatrative Building 

DEVELOPMENT 
CONSULTANTS 

This will be a two storeyed building made of RCC bricks. 

Auxiliary Buildings 

Auxiliary buildings include toilets and wash rooms, security 

office, transformer house, pump house, etc. All of these, 

shall be built with masonry bricks and cement. 

Layout showing the relative location of different shops and 

buildings is presented in Exhibit-56, enclosed in a pouch at 

the end of this Report. 

Estimated cost of civil work including land development, 

fencing, drainage, roads and building construction are shown 

in Exhibit-57. 
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JOR NO. DCJT.-105 F.XRIRTT : 48 

8 l . 
No. 

UNITED NATIONS INDOSTIHAJ, DF.VF.I.OPMF.NT ORCJOANIZATJON 
AND 

1\RAB JNODSTRJAI, llF.VKJ.<>PMENT ANO MINING ORGANI7.ATION 

PRO.JP.CT PROFTJ.F. ON OVF.RRRAO I.INF. ACCF.SSORIF.S 

SUMMARY OF SPACF. RF.QOJRF.MF.NT 

De Her lpt 1 011 

I.and Area 
(sq m) 

A. Workahop 

R. 

0 

0 

() 

0 

() 

0 

Aluminium Foundry 

Foryi.ny Shop 

CaHL Tron Foundry 

Fabric~lion Shop 

Miichine Shop, Tool Room 
and Die R~pair Shop 

Galvanising 

o Material Tt!Hting J,aboratory 

o Cenlral St.ore 

Admird Ht.rab ve Ru i Id i ncJ -
Ooubl" Storey~d 

c. Aux ii iary Ruj ldingH 

() 

0 

TrdnHfnrmer HnUHt:'! ;.,nd 
OiHtribution C!P.nt.re 

c~nlra I Md i nLt-nnnCf~ Sho~ 
a n<l <;;t r<i<J~ 

3546 

35RR 

4680 

3996 

2070 

1098 

936 

540 

Suh-Lot.,11 

l 1 r, 2 

216 

540 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 48 

------------------------------------------------------------
SI. 
No. OP.script1on 

Land Area 
(sq m) 

----------------------------------------------------------·--
0 Effluent Tn~at.ment Pl.int 108 

72 

o Tr.tininy CE:ntr·•· 1)40 

Suh-I"' .t I 1476 

f) • Tota I Cnver,.~d f .. 1nd :\n•a ( ,\ • B • C) 23082 

F. • Land Area required di prr>sPnt ( 20) -Hi 164 

F. Area earmarkP.d fen fut u n• r>xp.1ns1on 10227 
(50% of 1\) 

G. Total Land Ar•'d requ l rr'~d In f uturP. 56391 
;ifter F-:xpans ion ( F' • Fl 

S;iy : 5700,) 

-------------------------------------------------------------
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DEVELOPMENT 
CONSULTANTS 

JOB NO. OCH.-105 F.XHTBTT 

UNITED NATIONS TNOUSTRTAJ. DRVP.J,OPKENT ORGANT7.ATJON 
ANO 

ARAR INDUSTRIAi. OF.VRU>PMF.NT AND KJNJNG ORGANI7.ATION 

PROJECT PROPTJ.t: ON OVF.RHF.J\D I. I NF. 1\CTESSOR TES 

F.STTHATF.O COST OF CTVTJ, WORK 

«i7 

s 1 • 
Nu. F.l t~menlH or Coal ( H•J m I .I•· r-•l.u1 Tunisioi 

1 • T,i:ind and r •. uul ll1•v,.1 O('lllP.fl L 'i 7, non 
inc 1 ud j Mj r PJIC i JHJ I ti r<t i flci':Jf' 

<tnd con:-d.ru<"Lion of ro.tds 

2. Wurk·.hop Ruj Jdinc;J ti.winy d 20,4r14 
tu~iglt of A m~tr .. :i from floor 
Lo lop of c: r.tnP rn 1 1 

'.L Ad111iniastr01livt• Huildin9 -
<loub 1 e aloreyP.d 

2,104 

4. Auxili.rtry Ruild1nys co111pr1s1r1tJ J,476 
work~il1op off i <:t", Loi I P.IH e1nd 
wdehruo11n:1 in workHhop, ref rPsh-
m~nt cenlreH, Lr.tnRformf!r houHt~ 
pump houHt-, f1n:d .. -aid c:t-nlr~, 
HP.curi.ty, 9ard':JP. and 1:ontrol room 

1'0L1 l 

7. ')2 7.Rf> 

14.Rl 1 4. J q 

I. 27 1 • 2 l 

24.24 
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SECTION - 11 
MANPOWER AND ORGANIZATION 

I I I I I 
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MANPOWER AND ORGANISATION 

DEVELOPMENT 
CONSULT ANTS 

The organisation has heen designed to meet the functional 

needs of a plant in which about 12,000 tonnes of aluminium, 

steel and cast 1··,11 will be processed annually, to 

manufacture accessor.t~s of capacities ranging from 0.4 f\\' to 

400 KV. 

The organisation will operate for 300 days in a year and 

will carry out all the activities performed by a 

manufacturing unit. In order to plan, execute, co-ordinate 

and control all the necessary activities, manpower has been 

categorised under the following eight departments : 

0 

0 

0 

0 

0 

0 

0 

Production 

Quality Control 

Engineering 

Materials 

Maintenance 

Marketing 

Finance and Accounts 

o Personnel and Administration 

The Director will head the entire complex, assisted by the 

Deputy Director (Technical>. As shown in Exhibit-SR, the 

Personn~l Manager, the Marketing Manager, the MatPr1als 

Manager and Chief Accountant will report directly to the 

Director. The Chief Engineer, the Production ManagPr, the 

Maintenance Manager and the Quality Control Manager, on the 

other hand, will report to the Deputy Director (Tcchnir.aJ), 

who in turn, will report to the Director. Thei:;e eight 

L--------·------------·-------------·· 
' 
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DEVELOPMENT 
CONSULTANTS 

managers head their respective departments. Exhibit-58 

highlights the organisation structure for Managers (level 1 

to 4} and Suppo.-t Staff in lhe off ices of Di reel or and 

Deputy Director at ~ach of the Accessories' plants. 

Production 

-~ll Work Centres i..ilhin the Production Department., P.xcept 

for the Galvanising Shop will work for 2 shifts. The 

Galvanising Shop will work for 3 shifts daily. 

As the load in different Production Shops is not equal, thP.y 

have been divided into two groups. While one of the two 

Senior Production Engineers shall be responsible for the 

Cast Iron Foundry, Aluminium Foundry and Forging Shop; the 

Machine Shop, Fabrication Shop and Galvanising Shop shall be 

headed by the other. Both of them will work in the generdl 

shift only. 

ThP Central ProgrPss Section will he managed hy a Progress 

fnginr-er, who wi 11 n~port directly t.o the Production 

Manager. The function of this Section shall be to assign 

johs to the respP~I ivP Production Shops as soon as work 

orcif~rs are r<~cPived from the Engincf"'ring Deparlmf~nt. This 

Sf•r:t ion sha 11 a 1 so kPPp track of the jnhs under pr<wP.ss, and 

shall report their progress t.o thP. Production OPparLmHnl. 

~1-t!l("''"'''r n~<p1ir1•1•wril ,u1d organis;it ion <'.hart. for· chff1·r·pnf. 

i->hnpH within thf· Produr:tion 0Pp;irt.mf>nt and th£> CPntral 

Progn~ss S1~r:t inn ,lf"f• shown in f.h(· n~Rpf~<:tive Exhihit.s, .-lS 

Ind i <'it t.f•d hf•} OW. 

'---,~-~---;---~-~-:..____ 
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DEVELOrMENT 
COt-JSUi..T.ANT3 

-------------------------------------------------------------
Sl. 
No. Shop 

Exhibit No. 
for Manpower 

Exhibit No. for 
Organisation Chart 

------------------------------------------------------------
1. Aluminium Foundry 59 60 

2. Forging Shop 61 6~ 

3. Cast Iron Foundq• 63 64 

4. Fabrication Shop 65 66 

5. Machine Shop, Tool Room 67 68 
and Die Repni r Shop 

6. Galvanising Shop 69 70 

7. Central Progress Section 71 72 

------------------------------------------------------------
Quality Control 

The department would be headed by a Quality Control Manager, 

with one Senior Engineer (Mechanical Testing Laboratory) 

reporting to him. This departmPnt will inspect and approve 

materials in various stages - raw material, work-in-progress 

for finished product and recommend mPthods for improving 

quality of materials. 

requirement_ and O!"ganisation chart for this Manpower 

Deparlnent are shown in Exhihit -7) ilnd F.xhihit-74 

resper.tively. 

P.n9inecrin9 

The department will hP headed by thP Chief Engineer. He will 

he assisted by two Process Planning EnginPers and ~ DPRign 

Eng i nP.I'! r. 

Th~ dP.partment's funr.tion will be to P.HtimatP. time rPquin~d 

to PXP.cutP. job orclf~rR, prepare and review drawi ngR, j R RIJP. 
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DEVELOPMENT 
CONSULTANTS 

material requisitions to the Materials Department and issue 

work orders to the Production Department; with a view to 
expedite orders. 

Manpower requiremPnt and org.-·rnisati<>n chart 

Engineering Department are shown in Exhibit-75 

76 respectively. 

Materials 

for the 

and Exhihit-

This department will be headed by the Materials Manager. 

Both the Senior Materials Engineer and the Stores Officer, 

shall report directly to the Materials Manager. The Senior 

Materials Engineer shall be assisted by a Materials 

Engineer. While the Senior Engineer will look after imports, 

local procurements and inventory control shall be taken care 

of by the Materials Engineer. The Stores Officer shall be 

assisted by the Shnp Storekeepers, who, in turn, will be 

assisted by Stores Assistants - for tools and machinery 

spares, raw matPrials and consumables, and finished goods 
respectively. 

Ma~power requireme~t and organisation chart 

Department are shown in F.xhibit-77 and 

n=~spect i ve l y. 

Maintenance 

for this 

Exhihit-78 

Thr> Ovt"rhP;io Line .:\rcr~ssorif~S mr1nufar:turing pl.:int is Hprr-a<i 

ovf•r a larg'" ;irf".'l. RespP.c:t.ivP Product.ion shops hr1vP. bF~en 

provided with 111.::tintenance f.:tcilities. The M.:iintenancf.' 

OP.[Mrtment wi 11 look .1ft,.r uti I it ies ,. gP.neral 

and co-ordinate maintenance .:tr.livitir>s 

dPpart.ments. Department sha 11 

() f <iifferent 

by thf• 
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DEVELOPMENT 
CONSULT ANTS 

Maintenance 

Maintenance 

Maintenance 

Manager. 

Engineer, 

Engineers 

He shall be assisted by the 

who will be assisted by 

Senior 

threP 

one for Electrical and b.-o for 
Mechani~al co~ponents. 

Manpower requiremPnt and 

Maintenance Department 

Exhibit-80 respectively. 

organisation 

are shown in 

chart for 

Exhibit-79 

thP 

and 

Marketing 

Headed by the Marketing Manager, this department will be 

responsible for securing orders for the plant and realising 

payments, etc. The Marketing Manager shall be assisted by 

two Senior Sales Engineers, each of whom will be assisted hy 

two Saies Engineers. 

Manpower requirement and organisation chart 

Marketing Department are shown in Exhibit-81 and 

respectively. 

Finance and AccountR 

for the 

Exhibit-82 

The Chief Accountant will head this department, assisted by 

two Senior Accountants and five Accountants. This department 

will work in the general shift only. 

Manpower 

Oepartment 

requirement and 

arP presentPd 

r·espect i ve I y. 

PerRonnel and Administration 

organisation chart 

ln F.xhihit-83 and 

for this 

Fxhibit-84 

This department will he headed hy the PerRonnel Manager, who 

shall be assisted by th<~ Penmr1nel Officer, t.hP 

Administrative Officer and the Training Officer. 
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DEVELOPMENT 
CONSULT ANTS 

Exhibit-85 presents the requirement of manpower for this 

department. 

A summary 

Exhibit-87. 

Organisation chart is presented in Exhibit-86. 

of manpower n•quirem~nt is presented in 

The designations, salary levels and number of personnel in 

the organisation structure of each department may be 

observed from relevant serial numbers as given in the 

exhibits relating to manpower requirement for respective 

departments. 

Manpower required in each of the two plants have been 

grouped into nine levels, with different salary grades. The 

statement of monthly salaries and wages is presented in 

Exhibit-88. 

---------, ---------
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UNJTEO NATIONS TNOUSTRTAJ, OP.VlU.OPHF.NT ORGANJ?.ATTON 

.JOA NO. : OCJ r.-1 05 ANO EXOJOIT : 58 
ARAR TNOUSTRJ AJ, OF.VF.J.OPHF.NT ANO MINJNG ORGANJ1.ATJON . ·- .. -·· ·-- .. 

PROJRCT PROFIJ,F. ON OVF.RHF.1\0 LTNR ACCESSORIES 
ORG/\NIS/\TION Cll/\RT : MANAGF.RS ANO OFFICF. STAFF 

Director I I 

T 
1 Deputy Directorl 

<Technical> I 
I 

I I I I I 
Personnel Marketing Materials Chief Chief Production Mainte- Quality 

!-tanager Manager Manager Accoun- Engineer Manager nanace .... Control 
tant Manager Manager 

I 
I I l I 

I r I { I 1 r 1 
I ..., 

c a.. - ,..... 
0.0 Ill ..., 

Cl) 
"" QJ "" c: ,..... - QJ (I) a.. - .iJ c ..., c 'ti QJ - c a.. C) II tJ QJ ..... >. ... 

"' loo w 
Ul "' Ill"'- 0 QJ"" QJ c QJ ..i loo I > L () QJ .... Cl/ 'ti QJ .. i C w Ill QJ 0 ..., 0 ..., u a.. c c: "' c: Cl) CJ I c QJ .......... ~· 

- QJ ... Cl/ 
Q: t) u c 0 QJ a:I ·~ c: ..... QJ ..i c.., t) IC C ~ c u c a. ..... ~ wCflt 0.0 QJ 

0.0 ... "' 
0 .... 

·.-1 11:1 .... ti) ..... 
., .... w ·..t ::::l 

:l "" 0\ Cl. ..... "" c ..i c: .&: ~ a: '""' "' 0.0 0 ""4 0 0 a.. c"" CIJ c: ... '""' E w IM 0\ :.c c .., ""4 w tJ w t.> Cl. Cl) tiJ -
0\ .. ..... CIJ tJ ,Q c.:O 'O .., ""' w C CIJ Cl) 0 ti) t.> a.. c Cl) 

"" ftS "" QJ ftS .ct Ill c ti) w loo Cl) t) -- Cl) tiJ :c Ill :c c.. en < < Cl) :c .J -- ...... ...... 

H Personnel Legend 
Assistant 

F&F - FOUNDRY AND FORGING MS - MACHINE SHOP FAB - FABRICATION 
Steno-Tvoist Steno-Tvciat 

Clerk GS - GALVANISING SHOP P&C - PLANNING AND CONTROL Clerk 

!B ~IEHT COff9lJL TAMTll 

~'""- 0.01-.-
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. : DCIL-105 EXHIBIT : 59 

ONJTED NATIONS JNDUSTRJAL DEVEJ.OPMENT ORGANJ~ATION 
AND 

ARAB JNDOSTRIAI. DF.VF.J.OPHF.NT AND MJNING ORGANJiATION 

PRO.IF.CT PROFIJ,F. ON OVERHF.AO J,JNF. 1\CCF.SSORIF.S 

MANPOWF.R RF.QUJRF.MF.NT AJ,UMJNJOH FOUNDRY 

------------------------------------------------------------
SJ. 
No. D~signaLion Numhf!r(s) 

-------------------------------------------------------------
A. Melallurgisl 5 1 

B. Production Eng j ru-•t> r 5 2 

c. Foremdll 6 fj 

n. Technic<tl Assjslanl 6 l 

E. Chemical Analyst 6 2 

F. ffjghly Ski l lf-'d Furrinct-' 0.EJerd Lor 7 8 

G. Highly Ski l lP.d Mach i_ne Operdtor 7 5 

ff. Sl.t->n<> Typit>L 7 ] 

I• Skilled Furnace OE:Jerator 8 6 

.T • Sk j 11 F>d M<tt~h i ne Ope rd Lor 8 14 

K. Cr.:tnP. Or i .. vP.r 8 4 

J.. Chd ry,.. Mnker A 2 

M. F'u rn11cP. 0:tnd r .. ld It~ 8 2 
J,_inj119 Re(Jairer 

N. Ht'] per 9 42 

Toti'I I 96 

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

I 
I 

---------------------___ _J 
' 



--~----------------
DCIL-105 

UNTTED NATIONS ·1NOUSTRJAI, OEVEI.OPMF.NT ORGANI?.ATION 
JOB NO. : 

AND 
EXHIBIT : 60 

ARAR TNOUSTRJAT, OF.VF.T.OPMF.NT ANO MINING ORGANJ?.ATJON 

PRO,TRCT PROFJT,F. ON OVF.RRRAO f, INF. 1\CC':F.SSORT.ES 

ORG/\NIS/\TICN Cll/\RT :· l\I~UMINIUM FOUNDRY 

lSR.PRODUCTION ENGINEER. 
(FORGING a FOUNDRIES) 

I 
I 

A B 
I 2 

I - I 
I 

-=-~ 
I I I 

c c D c - - - -
2 2 I 2 

• 
H ...... F ..... G ~ G ..... F 

I 6 2 3 2 

I 6 

-I zl ..... L 2 J - K - J 
M 2 

4 12 

N 4 ...._ 
N - N - N N ..... 

16 2 4 N 2 14 

!Jm OEVELOP~ENTCONSULTANTS 

COH8UL.TINO IENOIND"9 

.... .... 

...; 
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DEVELOPMENT 
CONSULTANTS 

,JOB NO. DCIL-105 F.XHJRIT : 6l 

s} • 

No. 

A. 

R. 

c. 

o. 

F.. 

F. 

G. 

H. 

T. 

.J • 

UNITF.O NATIONS JNOTISTRJAT. nF.VF.T.OPMF.NT ORGANI7.ATJON 
J\NO 

ARAR TNDUSTRJAJ, DF.VF.J.OPHENT ANO MINING ORGANJ7.ATJON 

PRO.IF.CT PROFTT.F. ON OVF.RllEAO f,INF. ACr.F.SSORJF.S 

MANPOWF.R RF.QUTRF.MF.NT 

Designation 

Produt:L i.on F.nginP.er 

T~ch11icctl Assjsl<tnl. 

Foreman 

FORGING SHOP 

Scilary 
T.ev1• I 

6 

6 

HighJy Skilled Mdchine Operator 7 

5Leru, 'f'ypi HL 7 

6 

Crr.rn.-. Oriver 8 

Progress C]Prk 8 

()ni-;k i 1 .1 ,.,] Worker g 

•ro L• I 

Numht• r ( H ) 

2 

8 

11 

l 

31 

. .. 

7 

40 

1 06 



-------------------
I UNITRO NATIONS JNDUSTRIAI, DF.VF.LOPMENT ORGANJ?.ATJON 

I .JOB NO. : DCIL-105 ANO EXHIBIT : 62 
I 

' 

ARAR TNOUSTRJ AI, DEVF.T.OPMF.NT ANO MINING ORGANI?.ATJON 

PRO,TF.CT PROFH.R ON OVRRHF.1\0 f,YNF. ACCF.SSOlHES I 
I OHGi\NIS/\TION Cll/\RT . FOllGING SHOP 
~ 

. 
! 

I 
i SR.PRODUCTION ENCINEER 
I (FORGING 6. R>UNORIES) 
I 

lr-
1 

I 
i 
I 
I A i 

I I 
I I 
I I l 1 I l I 

' 

I 
B c c c c c 

! -- - - - -
I 
I I 2 2 2 I I I y 

1 I E ~1 D eJ ~ D ii ~ D 2 ' I 
I 

I 
i G 4 F F F F F 
! I- ,_ ... ~ ~ 

i H I 14 
! 

s 2 6 4 
' 

I 
7 - J - J '- J ,,_ J '- J 

J 
4 II s 10 6 4 

I 

!E . DCVCLO~MENTCONIULTANTS 

I CONeUl.TIHO CNGIHll,.. 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 63 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DF.VEJ.OPMF.NT ANO MINING ORGANIZATION 

PROJECT PROFJl.E ON OVERHEAD I.INF. ACCESSORIES 

f-~ .NPOWER RF.QUIRF.MENT CAST IRON FOUNnRY 

------------------------------------------------------------
Sl. 
No. Designdl ion Number<,,,> 
------------------------------------------------------------

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

... 
K. 

r,. 

M. 

N. 

0 

P. 

Produclion Engineer 

Metallurgist 

Labordlory Chemisl 

Foreman - Furnace Melting 

Foremdn - Fellling dfld 
He.-=tt Treatment 

Fon~1ri<:1n - Sand Plant and Mou}djng 

Foremdn - Core SPclion 

Highly Skilled Furna1~e OpP.r·nt.or 

Lrtbo rri Lory Assist.a nL 

Chi ppPr, Gas C1..1LL1-~r, (ir indPr dncJ 
Cul. qff Mach1n1~ Opcri-Jl.ur 

SkillPd Machine Operdl.or 

Skilled Furnace Operalor 

Poun:!r 

5 

5 

6 1 

6 2 

6 

6 

6 

6 

7 4 

A 2 

R 2 

R 24 

8 

8 4 

8 4 
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JOB NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 63 

------------------------------------------------------------
SI. 
No. Designation 

Salary 
Level Nurnber(s) 

------------------------------------------------------------
Q. 

R. 

s. 

Crane Dri\·er 

Progress Clerk-cum-Typist 

Unskilled Worker, Slingrnan 
and Helper 

8 4 

8 1 

9 58 

------------------------------------------------------------
Total 128 

------------------------------------------------------------
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JOO NO. DCIL-105 

I 

I l 

I 

c ]-
.__ 

I 
I 

J ] 
s ]-

lJNITF.11 N1,TIONS INl>lJSTH£/\T, Dl-:VELOPMF:NT ORGANJZA1'JON 
J\NO 

ARAR INDlJSTRJJ\l. DEVF.J.OPMF.N1' AND MJNTNG ORGANIZATION 
PRO.I ECT PROF I r.r·: ON OVF.RllF.J\D J, T NF. ACCF.SSOR J F.S 

OUGl\NISl\TION CJl/\RT : CAST IRON FOONDRY 

I SR.PRODUCTION ENGINEER I 
I 

8 I I A 21 
I ' I I 

D - E - F ......_ c, --
2 2 I I 

I I I 

2 2 
! 
i 

I N 2 I 

N _ _i ~ K 8 
M 

16 ._ 
M 

,_ _______ 
0 4 I M 4 L 2 4 ---- __ ___;,.. 

p 4 

s '- s - s ......_ s ..__ 

8 9 18 s 

!J[i 

EXHIBIT 64 

I 
--

H 

I 

a. 
4 

R 
I 

s 
16 

orvrLO .... rNTCONSULTAHTS 

COHllUl.~HO 1-1"11-

-
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 65 

SI. 
No. 

A. 

B. 

c. 

11. 

E. 

f. 

G. 

H. 

I . 

.T • 

I\. 

L. 

M. 

N. 

UNITED NATIONS INDUSTRIAL OEVF.LOPMF.NT ORGANI?.ATION 
ANO 

ARAB JNDUSTRTAT. DEVEI.ClPMF.NT AND MINING ORGANJ?.ATTON 

PROJECT PROFil.E ON OVERHF.AO I.I NF. ACCESSOR I F.S 

MANPOWER REQUIREMENT FABRICATION SHOP 

Designdlion 

Produclion Engineer 

Technical As~j sLcrnl 

Foreman 

Highly SkjJ)ed Welder 

Slenu-Typisl 

Mitchine Operator 

Mechdnicdl Fitler 

Welder 

Mdrker 

Hdnd Gets Cul.Lf':>r 

Crane Dr1v1_·r 

ProgresH Cl,..rk 

Mc:1Ler1dl HandlP.r 

Unskilled Worker dnd 

Tolal 

SJjngman 

Sa]aq 
Level 

5 

6 

6 

7 

7 

8 

8 

8 

8 

8 

R 

8 

9 

q 

Number(s) 

2 

6 

2 

38 

8 

5 

R 

4 

4 C) 

t:H 

--- ___________________ ___. 
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UN J TF.D NJ\T TONS J NllUSTR r Al. OF.VF.r.OPMF.N'r ORGAN I ?.AT JON 
ANI> 

ARAB I NDUSTR I AI. 01-:vJo:1.oPMF.NT ANO MINING ORGANT ?.AT TON 
PRO,JF:CT PROFIJ,J•: ON OVF.RHF!AD [,lNF. ACCESSORIF.S 

OUCJ\N T SJ\1' TON r.1tl\U1' : Fl\BR T Cl\TTON SJIOP 

SR. PRODUCTION ENGINEER I (M /C. ~~~~J~p~j~~T !CflbP~N D 
I 

I A 
2 

I 

I I I 

B c c - c 
2 2 

... D 

F 
F 

10 H -· ... F I 
J 4 24 

f( 
4 

l I 

- N ... N 2 
.. N 16 

M 8 
N 4 

!Jm 

r.xrrrnrT 6,, 

-

c 
I 

2 

4 
s 
8 G 

8 

17 N 6 

Ol:'VELOf"MENTCONSULTANTS 

COf'ftUL'MNO 1:-INlllltS 

.... 

,_. 
':"> 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

! 

11 - 17 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 67 

SI. 
No. 

A. 

B. 

c. 

o. 

E. 

F. 

G. 

H. 

J. 

J. 

K. 

J.. 

M. 

N. 

UNITED NATIONS INDUSTRIAL DEVEJ.c>PHENT ORGANIZATION 
AND 

ARAR JNOUSTRIAJ, DEVF.I.OPMENT AND MINING ORGANI7.ATION 

PRO.JF.CT PROFILE ON OVF.RHEAD J~INE ACCESSORIF.S 

MANPOWER REQUIREMENT : MACHINE SHOP, TOOJ. ROOM 
AND DTF. REPAIR SHOP 

Designation 
Sal dry 
Level Number(s) 

Production EnginePr 

Foremdn - Drilling, Dressing up 
and Nul Tapping 

Foreman - Grinding, Jig Boring 
-.rnd DiP. Sinking 

Foreman - General M~rhine Tools 

Foreman - Die Filting, Heal 
Treatment and Welding 

Technicdl AssistdnL 

Highly Skilled Machine Operators 

Skilled Mdchine Operator 

Cri:HI~ Dr i Vf!r 

Bt~nch Fi Ller 

Die Filler 

Weldt~r 

Progn~ss Clerk cum Sf.eno-Typi.sl. 

Unski I led Worker nnd SJ ingmdn 

5 2 

6 2 

6 

6 

6 l 

6 

7 

8 36 

4 

8 

8 2 

8 

9 27 

I 
------------------------------------------------------------Told l 9=-_J 

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



-------------------
JOll NO. DCIL-105 

I 

F r--
1 

1.• = 
4 

M 1 I 

N 8 

N 4 

UNJTED Nl\TIONS INDUS'rJHi'\J. OF.VEJ,OPMENT ORGANI7.ATTON 
AND EXHIBIT 

l\RAR I NOUSTR l Al. ORVF.J,OPM!o~NT AND MINING ORGANJ ?.AT JON 
PlmJgcT PHOl''IJ.F. ON OVERHF.AD r.INE ACCESSORlF.S 

ORGANISATION CfJART : MACflINE SHOP, TOOL ROOM, DIE REPAIR SHOP 

(M/C.SHOP~~AlG!~~~lJ~0l'litXJr~f~1NG SHop}I 

I A sl 
-i 

I I I 

- 8 - c - 0 
·2 I I 

-D 
H Z4 H --- - H 
J 6 4 a 

.___ N ..._ N 

8 2 

I 

- E 

G 

G 

K 

L 

..._ N 

68 

I 

2 

2 

2 

2 

s 

!E DCVCLO~~CNTCONSULT•NTS COHMILTINO VHllNWl"8 

.... -

.... 
:r. 
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I 

11 - l:J 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT : 69 

S!. 
No. 

A. 

B. 

c. 

u. 

E. 

F. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAi. DEVF.T.OPHENT AND MINING ORGANIZATION 

PRO.TECT PROFII,E ON OVERHEAD LINE ACCESSORIES 

MANPOWER REQUIREMENT GAJ.VANJSING SHOP 

Designdlion Number Cs> 

Chem isl 6 3 

Galvani!:>er 7 3 

Crane Driver 8 3 

Pickler 8 3 

Slingmdn 9 3 

Helper - Material Stacking 9 18 
dnd Removdl 

Told] 33 



--------------------
JOB NO. : OCIL-105 UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

AND 
ARAB JNOUSTR I AJ, DF.VELOPMENT AND MINING ORGANI?.ATTON 

PRO.IF.CT PROFII.F. ON OVF.RHF.AO LINE ACCESSORIES 

ORGANISATION CHART : GALVANISING SHOP 

SR.Pl?ODUCTION ENGINEER 
{MJC .SHOP I FABli>lCAJJBN & GALVANI· -ZIN9 S Pl 

- A 3 

l 
~ B 3 

c 
3 

D 3 

E 3 

F 18 

!Ji 

EXHIBIT : 70 

DEVELOl"MENTCONSULTANTS 

COH8ULTINO &NOi __ _ 

.::i 
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I 
I 

11 - 21 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 71 

SI. 
No. 

A. 

B. 

c. 

D. 

E. 

F. 

UNITED NATIONS INDUSTRJAI, DF.VF.LOPMF.NT ORGANJ7.ATION 
AND 

ARAB JNDUSTRJAJ, OEVF.f,OPMENT ANO MINING ORGANl7.ATJON 

PROJECT PROFII,E ON OVERHEAD LINE ACCESSORIES 

MANPOWER REQUIREMENT 

Designation 

Progress Engineer 

Movement Incharge 

SLeno-TypisL 

Progress Ch·rk 

Forklifl Driver 

Pedestrian Truck Driver 

CF.NTRAf, PROGRESS SF.CTION 

Salary 
Level 

5 

6 

7 

8 

8 

8 

Number(s) 

1 

1 

1 

:'! 

') 

C') 

------------------------------------------------------------
Tota] 1 :::! 

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



-------------------
JOB NO. DCIL-105 UNITF.D NATIONS INOUSTR I AJ, OEVEI.OPMENT ORGANIZATION 

AND 
ARAB INDUSTRIAi. OF.VEJ.OPMENT AND MINING ORGANI?.J\TJON 

PRO.IF.CT PROF 11.F. ON OVERHEAD J, I NE ACCF.SSORT F.S 

ORGANISATION CHART : CENTRAL PROGRESS SECTION 

PRODUCTION MANAGE~ 

ti!XBIBIT 72 

L I ~ DCVla.°"'4EHT'.:OHSULTANTS I 
I ~ CONall.TING _,...._ 

________________________________________________________________________________ .._ __________________________________ .... 
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I 

11 - 23 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 73 

Sl. 
No. 

A. 

B. 

c. 

o. 

E. 

F. 

G. 

H. 

I. 

UNITED NATIONS INDUSTRIAL DEVET..OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEI,OPMP.NT ,Z\ND MINING ORGANIZATION 

PROJECT PROFJI,E ON OVERHEAD J,JNE ACCESSORIES 

MANPOWER REQUIREMENT 

Designalion 

Senior Engineer 

QUAJ,JTY CONTROL 

Salary 
Level 

4 
(Mechanical Tes ling Laboralory) 

Qua lily Co1ttrol Engineer 5 

Inspector 6 

Machine Opera Lor 6 
(Non-deHlruclive Te!:>ling) 

Chemisl 6 

Clerk 7 

Steno-Typist 7 

Laboratory Assj sL<rnL 8 

Mal~hj ne Operator 8 

Number(s) 

1 

3 

1 5 

...., 
"-

l 

2 

2 

2 

2 

30 



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

JOB NO. : DCIL-105 UN ITF.D NAT TONS I NDUSTR IAI, DEVELOPMENT ORGANIZATION EXHIBIT : 74 
AND 

ARAA . I NDCJSTR T AL DF.VF.J ,QPMENT AND MINING ORG~~J?.ATION 

PROJECT PROFTLE ON OVERHEAD LINE ACCESSORIES 

ORGl\NTSl\T!ON CJll\RT : QOJ\J,ITY CONTROL 

QUALITY CONTROL E NGI NEER 

r A I 
I I I I 

I I 1 

8 B 8 
I r I 

I I l 
-

I I I I I I 

D E c c c c c c c 
! 

2 I 2 2 2 2 2 3 2 
: 

I -

! = 

r -

4 
] 

ii F 2 I G 

G ti Li I 2] H 2 

!D OCVl:L~[NT CONSULTANTS 

CO..•U'-TINO &-IH&&"9 
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11 - 25 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 75 

SI. 
No. 

A. 

B. 

c. 

o. 

E. 

F. 

UNITED NATIONS JNDUSTRIAI. DF.VELOPMF.NT ORGANIZATION 
AND 

ARAR INDUSTRIAi. DEVEI.OPMF.NT AND MINING ORGANIZATION 

PROJECT PROFII.E ON OVERHEAD LINE ACCESSORIES 

MANPOWER RF.QUJREMENT 

Designdtion 

Design Engineer 

Process Planning Engineer 

Technicdl AssisLdnt 

Draftsman 

Steno-Typist 

Clerk 

Tola] 

ENGINEERING 

Salary 
Level 

5 

5 

6 

6 

7 

7 

Number(s) 

J 

2 

2 

") 
~ 

1 

2 

10 



-------------------
JOO NO. : OCIL-105 

A 

D 

UNITF.D NATIONS INDUSTRIAL OEVF.I.OPMENT ORGANIZATION 
AND 

/\RAB INOUSTRIAJ .. OEVELOPMF.NT ANO MINING ORGANIZATION 

PROJECT PROFll.F. ON OVERHF./\O T.TNfo~ J\CCF.SSORU~S 

ORGANISATION CHART : ENGINEERING 

QHIEF ENGINEER I 
l 

B 2 

2 c 
2 

I :::i ,--nmu F 21 I E I I 
!Jm 

EXHIBIT : 76 

DEVE~~~T ~LTAHTW 

_..,1,:n..... ... . ... ~ 
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I 

! i - 21 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHiBIT : 77 

SI. 
No. 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

J. 

J. 

K • 

L. 

M. 

N. 

UNITF.D NATIONS INDUSTRIAi. DF.VELOPHF.NT ORGANIZATION 
AND 

ARAR INDUSTRIAL DEVF.l.OPHENT AND MINING ORGANIZATION 

PROJECT PROFJI,F. ON OVERHEAD I.INF. ACCF.SSORJES 

MANPOWER REQUIREMENT HATF.RJ AJ,S 

Designation 

Senior Materidls Engineer 

Stores Officer 

Mdlerials Engjneer 

Storekeeper 

Purchase Assisldnl 

Stores Ass i sL::1nl 

Stores Assistant - Tool and 
Machine Spares 

StorPs Assisldnl - Ra~ Materials 
and Consumables 

SLorf·s Assi sL·rnL - F 1 n i shed GoodH 

Tool Jsi-.;ue ClP.rk 

Receipt ci nd I ssuP. r. JP rk 

Sleno-TypisL 

Handler 

SaL-try 
Level 

4 

4 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

9 

' ' 

Number(s) 

1 

I 

I 

2 

2 

1 

3 

2 

3 

24 

54 

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



-------------------
JOB NO. : DCIL-105 UN I TED Ni\'I' I ON8 I NIHIS'l'H i AL l>EVJ-:J,OPM1'~NT ORGAN T 1.A'I' JON EXHIBIT : 78 

AND 
ARAB lNOUSTRfhl. DEVF.J.OPMF.NT ANO MINING ORGANIZATION 

, l'IW,11".l'T l'IWFll.E ON llVl-:UllE/\ll l.INJ•: /\CCJ.:SSOHll•:S 

onc:,\N T SAT TON Clll\RT : Ml\TF.R I l\J,S 

···----·--·! MATERIALS I ' 
- -- -· - ·- ·--- - MA NAGER 

! I 

I 
:-H-----· 

B 
A II I 

t 

c 0 
I 2 

I 

I I l r l . 

I 1 I E E F G H I 
I I 3 3 2 

I I I 

M 
I 

J K L s s 3 
l I 

1-

1- N N N 
8 8 8 

!::lm DEVl:L~ENT CONSUL TAHT'S 

COlofSULT1"0 UtCMNUM 
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I 

: l 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 79 

SI. 
No. 

A. 

B. 

c. 

o. 

F. 

F. 

G. 

H. 

I. 

.i • 

K. 

L. 

M. 

N. 

o. 

P. 

UNITED NATIONS INDUSTRIAi. OF.VF.J.OPHENT ORGANIZATION 
ANO 

ARAB INDUSTRIAi. DF.VF.J.OPHF.NT ANO MINING ORGANJ7.ATJON 

PROJECT PROFI LF. ON OVF.RllF.AD I.I NF. ACCF.SSOR I F.S 

MANPOWF.R REQUJRF.MF.NT MAINTF.NANCF. 

Designalion 

SPnior Engineer CMainlendnce) 

Mdinlenance Engineer - Mechdnical 

Mdinlendnce Engineer - Electrical 

Foreman - Transformer House 
dnd Distribution 

Fon•man - Shop Main\ en.:tnc:f-' 

Foreman - Central Mainlenance Shop 

Foremrln - Mechanical Ulililies 

Highly Skilled Mechrlnicdl Filler 

Highly Ski l Jed Fler:Lric·idns 

Skill1-~d MPchanic.=tl Fill1·r 

Ma sun 

P 1 umtH-~ r 

El~ctri~ian - Wiring 

Transformer House AtlP.nddnl 

S<dctry 
Level 

5 

5 

6 

6 

7 

7 

R 

8 

A 

A 

A 

Number<s> 

2 

] 

2 

2 

4 

4 

fl 

2 

2 

2 

2 
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I 
I 

11 - 30 

JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIRIT 79 

------------------------------------------------------------
SI. 
Nu. Designdlion 

Sdlarr 
Lt've I Number(s) 

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

Q. Punp House Al h~ndcHll 8 2 

R. Compressor House Alteudanl 8 2 

s. \\elder 8 ') 
..:.. 

T. Machinf' Operetlor - MainlenancP 8 3 

u. Helper 9 33 

------------------------------------------------------------
96 

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



-------------------
.ron No. : ocrr.-105 

~ u 61 

--·-·- . 
llNJTED NATIONS INOUSTRTA~N~F.VRLOPMENT ORGANJZATTON EXHIBIT : AO 

ARAR INOUSTRIAJ, DEVF.LOPMENT AND MJNJNG ORGANIZATION 
PRO.rncT PHOFl r.r-; ON OVF.RllF.AD r.INF. ACCESSORTF.S 

ORGANISATION CllART : MAINTENANCE 

I A 11 
I 

I 

E .-- F 

H 

K 
s 

8 T 

-

1--

2 ....... 
:i, 

J. 

8 

I 

E 

H 

J 

~ 

=i -

~ Ci 

2 I 

3 

L 2 
M 2 

16 N 2 
Q 2 

I ~ L[ I ~ 121 y u 4 - u s I 

R 2 

i....... u 
6 

u 

!B Dr\'ELO~EHTCOHSULTAHTS ~I.TING 1,,,gtNCIM 
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11 - 32 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. : DCIL-105 EXHIBIT 81 

UNITED NATIONS TNDUSTRIAf. DF.VEI.OPHENT ORGANIZATION 
AND 

ARAR INDUSTRIAL DEVF.l.OPHENT AND MINING ORGANT7.ATJON 

PROJECT PROFII.F. ON OVERHEAD LINE ACCESSORIES 

MANPOWER REQUJRF.MF.NT MARKETING 

----------------------------------·--------------------------
SI. 
No. Designation 

Salary 
Level Number(s) 

------------------------------------------------------------
A. Senior Sales Engineer 4 2 

B. Sales Engineer 5 4 

c. Sleno-Typist 7 2 

------------------------------------------------------------
Told! 8 

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



-------------------
JOB NO. DCil.-105 

I 
I 

I 
I 

I 

I 
j 

I 

I 
I 
I 

I 
I 

UN I 1'F.D NATIONS l NllUSTRI AL DF.VEJ.OPMENT ORGAN I ?.AT ION 
AND 

t\RAR I NDUSTR IAJ. DF.VF.I,OPMF.NT AND MINING ORGAN I ?.A'!'JON 

PRO.JEC1' PHOFTLF. ON OVF.RltEl\O I.INE 1\CCESSOR!ES 

ORG!\N T SAT TON C:HJ\RT : MARKETING 

MARK ET ING 
MANAGER 

A 
I 

A 

H B 21 H 8 
2 

y c .I y c 

~ 

EXOIBIT 82 

I 

I 

DEVELOP'MENTCONSULTAN~ 

COHM.IL TINO IEHGIHU-

.... 

.... 

.... 
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I 

11 - 34 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 83 

SI. 
No. 

A. 

B. 

c. 

o. 

E. 

F. 

G. 

H. 

I. 

J. 

UNITF.D NATIONS INDUSTRIAi, DEVEI.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRY AI, DF.VET.OPMENT ANO MINING ORGANIZATION 

PROJECT PROFJI,F. ON OVERHEAD I.INE ACCESSORIES 

MANPOWER REQ~IREMENT FINANCE ANO ACCOUNTS 

Designalion 
Salary 
Level Number<s> 

Senior Cost Accountanl 

Senior Accounlanl - Planning 
and Control 

Accountant - WageH and Salaries 

Accuunlant - Receipts and Payments 

Accountant - Costing 

Accounlant - Budgets 

Accountant - Ledger and 
Book Keeping 

AccounLH Assjstdnl 

Accounts Clerk 

Steno-Typisl 

Tota] 

4 I 

4 1 

5 

5 

5 1 

5 l 

5 1 

6 8 

6 

7 4 

7 2 

22 



JOU NO. nc11.-105 

A 
I 

F E 
I I 

H 2 
H 

I 

SECTION1 l 

i( 

UNITEO NATIONS JKDUSTRIAL DE\ 
AND 

ARAR TNOUSTRJAJ. DEVELOPMF.NT At\ 

l'HO.ll-:CT flROFJ !.f.:: ON OVERllEAr 

<>HGANISATHlN CHART FINAt. 

CHIEF ACCOUNTANT 

c I 

H I 
I! 

! 
i 

J 
I 

2 I 

----------------------------------------------
11\ '.DUST RI A I. DEVEl.OPMENT ORGANI7.ATION I 

AND 
DEVEI.OPMF.NT AND MINING ORGANIZATION. 

F.XllT IHT R4 

!·'J!.t.:: ON OVERHEAD LINE 1\Cr.ESSORTES 

lN CHART FINANCE AND ACCOUNTS 

~F ACCOUNTANT 

B 
I __. 

I 

I 
~ 
! -
t c 

I I I G 

"' 
D J1 1 

1 
• • 
I 

H~ 
I 

I 

F H : I 1 2 I I H H 
I I 

J J J J 

1, 

SECTION 2 
I _-,IT- DEVELOPMENT 
I .~~ CONSULTAUTS I 

~------~·----------------~--~--~----------~,;;;;;;;;;;~;;;;;...----------~J 
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I 

11 - 36 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 85 

s I . 
No. 

A. 

B. 

c. 
D. 

E. 

F. 

G. 

H. 

I • 

J. 

K. 

I.. 

M. 

N. 

o. 
P. 

Q. 

R. 

s. 

UNITED NATIONS JNDUSTRIAT. DEVF.I.OPMF.NT ORGANI1.ATION 
AND 

ARAB INDUSTRIAJ, DF.VEJ.OPMENT AND MINING ORGANJ7.ATJON 

PROJECT PROFILE ON OVERHEAD J,JNE ACCESSORIES 

MANPOWER REQUIREMENT 

Designdtion 

Per!-lunnel Officer 

Adminislralive Officer 

Training Officer 

Chief Security Officer 

Librdrian 

PP.rsonnel Asi;istant 

Security Guard 

Can Leen Jn cha r<:Je 

Housekeeper 

Steno-Typisl 

Driver 

Cook 

Filing Clerk 

T(• l ephone Opr~rr1t.or-

cum-RecepLioni::>L 

Df.!Spatrh ClP.rk 

Wdlchman 

Off ice Roy 

Wditer dnd Helper 

Sweeper etnd Gardener 

Tolal 

PF.RSONNEf, AND ADM I NI STRATTON 

Sal dry 
Level 

4 

4 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

8 

8 

9 

9 

Number(!->) 

1 

I 

1 

1 

1 

2 

1 

I 

2 

-l 

2 

2 

1 2 

4 

4 

1 2 

56 



,--..-. ------- ---

.JOU NO. IWl J.-1 O~, 

..-------- --

c 

A 

.. -·-·· --··· .. ·1 

I 
I 

UNJTt:O NATIONS INOUSTRL ··ioNS JNOUSTRJAJ. OEVEJ.OPMF.NT ORGANl7.ATION 
ANO 

ARAB INDUSTRIAL DF.VELOPHl <IAL DEVELOPMENT AND MINING ORGANI7.ATION 

PHO.IECT l
1

HOFll.E ON 0\ ... f'UfWll.E ON ov1-:run·:An I.I NI·: A<Tl·:ssou II-:!; 

OHC:/\NISATION Cll/\HT : l'f·:t: .. ,,N CllAHT : r•f-:HSONNt-:r. /\NI> ADHINISTFATION 

PERSONNEL M PERSONNEL MANAGER 

B B 

D D 

f F 21 E ~ G H 

I 
i 

I 

i~ 2 J 

I L K 4 

~ p 

R 

SECTION1 l 

I 

2 

Q 
4 

4 
s 

- ~·, 

EXlllUIT : fl(, 

M 2 N 0 

12 

SECTION 2 

!)~ DEVELOPMENT 
CONSULTANTS 
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11 - 38 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 

UNITED NATIONS INDUSTRIAi, DEVEJ..OPHENT ORGANIZATION 
AND 

ARAB INDUSTRIAJ, DEVEI..<lPMENT ANO MINING ORGANI7.ATJON 

PROJECT PROFILF. ON OVERHEAD LTNE ACCESSORIES 

SUMMARY OF MANPOWER REQUIREMENT 

87 

SI. 
No. Designation/Department Number(s) 

Senior ManagerH 0...evel Nos. l-3) and Off ice SLa(f 

1. Director l 

2. Deputy Director - Technical 

3. Chief Engineer 1 

4. Marketing Manager 

5. Chief Accountant 1 

6. Personnel and Administrative Manager 1 

7. Production Manager l 

8. Maintenance Manager 

9. Maleridls Manager 

J 0. Qu.-tlily Control Manager 

11 • Personal Assistdnt Lo Director 

) 2. Sleno-Typist lo Djreclor 

13. SLeno-Typist to Deputy Director - T~chni~al l 

J 4. cl~rk 2 

15. Sub-LoLdl (1 thru' 14) 15 



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

JOB NO. 

SI. 
No. 

Others 

1 6. 

17. 

1 8. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

l l - j':J 

DCIL-105 

Desjgnalion/Deparlm~nl 

Production 

Quality Control 

Engineering 

Materidls 

Mainlendnce 

Mdrkeling 

Finance and Accounts 

Personnel and Adminislraliun 

Sub-lo Lal ( l 6 Lhru' 23) 

Tola} <1 ~ + 24) 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 87 

l\iumher < s > 

602 

30 

1 0 

54 

96 

B 

22 

56 

878 

89.1 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 88 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

STATEMENT OF MONTHLY SALARIES AND WAGES 

Salary Monthly Basic Salary (USS} Total Mo~_Salary IUSS) 
Level Numbers Jordan Tunisia Jordan Tunisia 

9,000 9,000 9,000 9,000 

2 8,000 6,000 8,000 6,000 

3 8 6,000 3.000 48,000 24,000 

1, 11 4,042 1, S JO 44,462 16,610 

5 36 2,648 ~89 95. 328 3S,IJ04 

6 100 1,800 800 1,80 ,000 80,000 

7 98 1,H8 soo 1 , 31 • 124 49,000 

8 317 'j00 400 2,85,300 1. 26 .~oo 

~ 121 557 208 1, 78. 7'H 66. i68 

TOTAL wn 9,80,011 4,11,iS2 

I 
I . 
I 
I 
I 
• 
! 
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SECTION - 12 
FINANCIAL ANALYSIS AND EVALUATION 
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PLANT LOCATION : JORDAN 
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I ---
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DEVELOPMENT 
CONSULTANTS 

FINANCIAL ANAT,YSIS AND EVAJ,OATION 

The fin..tncial implicaLions of I.he propost-d project.s are 

pres~nLP.d in Lh is SP.ct i t>fl. 

IL 111ay be menljoned here, LhdL for t.he B<tkP of uniformity, 

thP pr1c:es of planL and equjpmenl <ind ra"" materials havf-! 

been considered ident.ical for bolh Lhe t.wo count.riP.s, where 

the plant.s will he sel up. Since mosl of l:he pl<inL <ind 

equipment 

preva_i l J ng 

and raw materi,ds are t.o be imported, 

international prices of these items have 

as the basis of calculation. For ot.her 

t:he 

cost 

parameters, which vary from country to country, the figures, 

as provided by the client has been considered. 

COUNTRY : JORDAN 

The financjal analyi:Jis and evd]uaLion of Lhf"' propnsPd 

projer.t for setting up of Overhf"iid T.inP. Acces!-mriPH pl<int. in 

Lh1s country .'lre baS:>Pd on Lht:> capacity ut.11isation, pnce 

and cost.s. 

ProjP.<:t Cos/. 

'rhP. estimat.t-d cost of t.hP prnjPcl. of Ht-tl.jng up a 12,000 'J'PA 

plan!. IA ..-1round llS $ 4..\.41 mi 11 ion as crtr1 

F.xhihit.-R<}. 1'hP. projP.cl. cost 

LowardR 

o L..tnd dlld 1 and dP.vt> 1 opmP.nt. 

() 

0 

0 

0 

Su i 1 cJ i ng and c i v i 1 wo r· k 

P]rlnl and machinery 

MiRcPIJanP.<>UH fjxed aHHetH 

Preliminary expenHes 

i nc l u1Jea U1P 

from 

expend_i l11rP. 

I 



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

0 

0 

Pre-operative expenses 

Technical know-how fees 

DEVELOPMENT 
CONSULTANTS 

Preliminary expP.nRes haw'! beP.n a~n1um,..d on a lumpsum haKiR on 

I.he projpct_ cost. Pre-operat .. i VP. P.XptmRes hiiVP. three 

compon,..111 s, Vl7.., f-'St..dbl ish111,..11L, f.rrlVt--11 iny t>Xp~nsPs .iml 

mj set> 11 rlneoUM P.Xpenses. F.st<th I i shm,..nt_ cost..5 hrtVP. i,,..,_.n 

c~ompul..t~d 1u1 Lhe brtsis of salrtriPS p<iy...ihlP iHt<l ov1·rh1~.11ls Lo 

Vrtr1uus p1->ri:;onnel who hrlve Lo be rPcruitPd iii V<tr1ous 

levels, during UH~ constrw·l..iou period. TrdVt-.J l 1ny 

hrtve been 1 .. <tken as approx i mrlLel y 1 0% of est..abl i filUnl:'nt cost..s 

from st~cond to t..he lrlst qurtrLf-'r of lhP consl..rU<!lion 

Hiscel lanP.ous expensPs hitVP. a.lso }Jf-•Pn tak.-n on a 

T1-!chn i ca 1 know-how f Pf-'H havf-' l>t-!P.fl Lakt->n as 

per 1 od. 

J umpsum 

1.5'}n of 

t..h ... projPcl co!iL excluding inlerPsL during construction and 

m.argin money for working Ccipi tii 1. 

5% c::ushion has bet-!n provided towards contingP.ncy. This cm~t .. 

alRo inc:ludP.s intP.reRt during conRtruction and mnrgin moru-~y 

for working capjl~l. 

PhaHing of CitpitnJ ex~ndit..ure is basP.cJ on imp 1 PrnP.nt..at ion 

plan, and int..Prest. during c:<H1Htruc:tion haR lJf-!'~" c:ompuLP.d 

based on Lhe phasing. Tht>se lwo a re preHPntf-'d in Ex hi bi t .. s 90 

and 91 rPRpP.ct.. i vt> l y. 

M-.1r.9in 111oney for working capit.<tl is presPnl..ed in F.xhibit -<)2. 

Tn computing mar9in m<HtP.Y it JR <tRsumed Lh<'iL <tdequ.:tLP 

prnvii•tionR havP to be kt>pl.. t.oward!:' i:d .. or<t~W of r<tw mater1,ds 

.:t nd ~oni·mrn'1 b I es requ 1 n~d to bt! 1 rnpo r t.1~d • 

Tht> projt->c·L lR rlHRllmPd t.o bt> financPd hy Oebt-F.quity Rnt.10 

of 1: I • 
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Production, Sales and Revenue 

DEVELOPMENT 
CONSULTANTS 

Sldlement of production and sales of various produel range 

and lhe revP.nue Lhal will be generdtP.d from the sah~s of the 

products over the JO-year period 1s presPnted in F.xhibit-93. 

Ci:ip..tcity uti I iHat.ion is <HHmmt>d at the rate of Rn:;,.. 111 u,,.. 
fin;!. yP.ar, qo% in lhe sP.cond year and 100% from thP. Lhiro 

ye<tr onwdrds. 

Custs 

The annual costs of producliora and sales computed over 10 

yedrS are presented in F.xhibiL-94. Tn eslim<tlinq U1P!-ie cc8tH 

it is assumed that the salaries and wages will increase al 

thP. fldl rate of 5% every y~ar. 

Profitability 

Projected profitability statement l!i presented in 

Exhibi.t-95. The average profit before tax works out to 12.1% 

of avPraq,.. revenue. 

Statement of fixed iissel.l; <rnd deprecj ali on under st. r<t i yhl 

I ine method 1R preRenLf>d 1.n F.xh1.bit-96. Tax <:ompuLdLion and 

dPpreciation for tax are presented in Exhibit.!:> 97 and 9A 

r~papectively. 

Working capital rPquirements are shown in Exhibit-99. 

Projer.ted CdHh flow Ht..tf.emP.nt .-..nd lMlancf! sheP.l ovP.r 10-yP.<ir 

pPriod arP. Rhown l n F.xhibj t.H 100 and } 01 respe<·t iv~ 1 y. The 

term loan wiJ l bP. repaid Jn 15 yP.a rs i.ncluding 2-yt!d r 

mordtorium. 

The project bre.akH evf>n dt etround 72.2\ .:tnd shows inL~rn<:tl 

rate of return of 20.1% aH can he seen from Exhibits 102 and 

101 respectively. Jn comput.iny i nt.P.rna 1 rate of return, 

outflow is taken ai-1 the projP.ct coHI dnd inflow tH taken <JH 

the profit bt-:fore interest, depreciation and lax. 
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12 - 4 DEVELOPMENT 
CONSULTANTS 

JOB RO. DCIL-105 EXHIBIT : 89 

UNITED RATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPHBNT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHF.AD LINE ACCESSORIES 

ESTIMATED PROJECT COST 

Items 

l . I.and a11d l.a11d rw.velopment 
(@US$ 139 per m2 for 57,000 m2 ) 

2. Building and Civil Work 

i) Workshop Building 
(@ US$ 724 per m2 for 20,454 m2 ) 

ii) Administrative Building 
(@US$ 864 per m2 for 1,152 m2 ) 

iii) Auxiliary Buildings 

3. 

i) 

il) 
i ii ) 
iv) 
v) 

(@USS 864 per m2 for J,476 m2 ) 

Sub-t.ot<tl ( 2) 

PJ ant ancl Machi 11Pry 

Imported 

- Aluminjum Foundry 
- Forging shop 
- Cast Iron Foundry 
- Fabrication shop 
- Mac.hineshnp, Toolroom;.,, Oit> Rt"pairshnp 
- Galvanisin~ shop 
- Mal.Prial Testing Laboratory 
- <:entral Mai11tenance :-;hop 
- Auxilia1y F.4u1pment & Handtools 

Total F.O.R. V;i)11P 

Jn~11ranr.e & Fn>ight (@ 10% of FOB Vah1P) 

C. T .F. Val11P 
Tmporl duty @ 6% on CIF VAiue 
Transport.at i.on @ 1% of CJF Value 

1.anderl r.ost at. Si.le [Sub-total ())] 

Vah1e 

7'123.00 

1480R.70 

995.33 

1275.2fi 

202fi. 99 
20hf1. 10 
1275.45 
58fi.1S 
SS2.fi7 

fil .80 
IOO • .l2 
10~.o i 
1.l 7. 28 

6915.99 

691 .fin 
7607. '>8 
4Sfi,46 

76.0R 

('000 us$) 

Tota] 

7'n3.00 

1707'1.29 

8140. 11 
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JOB NO. 

iJ 
ii} 

iii) 
iv} 

v"t 
vi} 

vii) 
viii) 

ix) 
x) 

xi) 

5. 

DCIL-105 

Items 

Miscellaneous Fixed Assets 

Transfunnen; 
S1o1itchgears 

12 - 5 

Central Ain~ondi Liu11i11g sys Lem 
Illumination.Fans and Room Coolers 
Waler Pumps and Tank 
Overhead fuel oil storage lank 
Compressors 
Fire fighting syslem 
Telecornmuuicalion system 
Office Furniture and Equipment 
Vehicles 

Sub-total (4) 

Preliminary Expenses 

6. Pre-operative Expenses 

i) Establishment 
ii) Tr ave I ling Expenses 

iii) Miscellaneous 

7. Technical Know-how Fees 

8. Sub-Lolal (1 thru 7) 

9. Contingn1cy @ S% on above 

10. Sub-Lolal (8 & 9) 

11. Interest during Construction 

12. Margin Muney fur Working Capilal 

TOTAL COST 

Value 

106.80 
4.00 

173.87 
9.00 

34.60 
9.00 

25.48 
2.00 
2.00 
3.00 

90.00 

50.00 

2213.06 
220.00 
fi0.00 

1379.00 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT 89 

< '000 us S> 

To Lal 

459.75 

so .00 

2493.06 

1379.00 

37524.21 

1876.21 

19400 .1.2 

3957.61 

1068.33 

44426.36 
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-------------------
JOB IO. : DCIL-105 

UNITED NATIONS INDUSTRIAL D!VELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MIRING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINK ACCESSORIES 

PHASING OF CAPITAL EXPENDITURE 

BIRIBIT : 90 

('000 us$) 
----------------------------------------------------------------------------------···----------------------------···-----·-··---·--·~----------~·-·-·---····-----··---······ 

Conslruclion Period in Qttarlers 
Total -----------·----·----------······--··-----·--·--··------------··-···-·----··------·--····-··----------------------

6 8 9 10 II 12 
--------------------------------------------------------------------·---------------------------·-·····--·--------------------------------····--·-~·-······················· 

1. Land and Land Develop1enl H:3.00 0.00 1m. 75 1980.75 1980.75 lno.75 o.oo o.oo 0,00 o.oo o.oo o.oo o.oo 

2. Building and C1v1l Work 170JQ. 29 

1) Workshop Building 14808. 70 
11) Ad11nistrat1ve Bu1ld1n9 q95,33 

111 l Au11liary Bu1ld1n9s 1275.26 

u.oo 0.00 2115.53 2115.53 2ll5.53 2115. SJ 2115.53 2115.53 2115.52 o.oo o.oo o.oo 
o.o~ o.oo 0.00 o.oo 248.83 248 '83 248.83 248.84 o.oo 0.00 0.00 0.00 
0.00 o.oo o.oo o.oo 425.08 425.09 m.oq o.oo o.oo o.oo o.oo 0.00 

3. Plant and Machinery 8140.11 

i' Ordering 2442. 03 o.oo o.oo 0.00 1221.02 1221.01 
i ti Supply, delivery and 

0.00 o.oo o.oo o.oo 0.00 o.oo o.oo 

1nsllllal1on al site 5698.08 0.00 0.00 0.00 0.00 o.oo o.on 0.00 o.oo 2777.81 2777.81 85.48 56.98 

-----·---·-

no om 
z~ 
(./') r-
c O r--o 
>~ zm 
-iZ 
(./') -i 

.... 
1-J 

C' 



--------------------
JO& RO. : DCIL-105 

4. Miscellaneous Fixed Assels 

·I Transf or1ers 
!' Switchgears 

:.11 Central A1rcondil!oning sysl~m 
1vl Illu11nJtion,Fans dnd R001 Coolers 
vl Waler Pu1ps and Tank 

vi) Overhead fuel oil storage lank 
v11) Co1pressors 

vii1l Fire fighting syste1 
11) Teleco11un1calion sysle1 
1) Office Furniture and Equip1enl 

1il Vehicles 

5. Prel111nary Ezpenses 

6. Pre-operative E1penses 

tl Estabhsh1enl 
itl Travelling E1penses 

111) ~1sce!laneous 

7, Technical Knov-hov Fees 

8. Sub-tola I I! thru 71 

Q, t'onl109ency @ 5\ on abov1· 

10. Sub-total 18 & 91 

BJHIBIT : 90 

( '000 115 $) 

Conslrucl1nn P~r1nd in Quart~rs 
Tola) -----------------------------------·-·-···-------·-·--------------·--·--···-------·----·-···--··-··----·-········· 

m.1s 

106.80 
4.00 

173.87 
uo 

l4.60 
Q,00 
~5.48 
2.00 
2.00 
3.00 

90.00 

50.00 

2m.Ob 

2213.06 
m.oo 
60,00 

1m.oo 

nsH.n 

o.oo 
0.00 
o.oo 
0.45 
0.00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 

25.00 

o.oo 
0.00 
5.00 

68,Q5 

(J. 00 
0.00 
0.00 
o.oo 
3.00 
o.oo 
0.00 
o.oo 
0.20 
o.t5 

18.00 

25.00 

28.65 
J.00 
5.00 

0.00 
o.oo 
o.oo 
o,qo 
o.oo 
0.00 
0.00 
0.20 
O.OG 
0.15 

18.00 

0.00 

72. 46 
7.00 
5.00 

0.00 
o.oo 
0.00 
0.90 
8.65 
0.00 
o.oo 
0.20 
o.oo 
o.oo 
o.oo 

0.00 

101.86 
10.00 
5.00 

21. 36 
o.eo 

34.77 
o,qo 
8.65 
4.50 
5.10 
0.20 
0.20 
0.00 
o.oo 

o.oo 

101.86 
10.00 
s.oo 

o.oo 
o.on 
o.oo 
o,qo 
8.65 
4.50 
o.oo 
0.20 
0.20 
0 .1 s 
uo 

0.00 

143.63 
14.00 
5.00 

o.oo 
o.on 
o.oo 
o.qo 
8' fi5 
o.no 
0.00 
n,20 
0.20 
o.oo 
o.oo 

o.oo 

J 43.63 
14.00 
5.00 

10 11 12 

0,00 85.44 0.00 o.oo o.oo 
1,20 o.oo o.oo o.oo o.oo 
o.no 1Jq,1n o.oo o.oo 0.00 
o.qo o,qo o.90 0.90 0.45 
o.no o.oo o.oo o.oo o.oo 
o.oo 0.00 o.oo 0.00 o.oo 
o.oo 0.00 20.38 o.oo o.oo 
0.20 0.20 0.20 0.20 0.20 
0.20 o.oo o.oo o.oo 1.00 
o.oo 0.15 o.oo 0.40 2.00 
o.oo q,oo o.oo 0.00 36.00 

o on 0.00 o.oo o.oo 0.00 

14].fi.1 
14.00 
5.00 

1fil,63 
16.00 
s.oo 

161.63 161.63 992.45 
16.00 16.00 100.00 
5.00 s.oo 5.00 

68,Q~ 117,QO 137,90 137.~0 117,qo 137,QO 117.~0 117,QO 117,QO 68.95 68.95 

qq,40 212Q,70 4337.8Q 5581.81 6322.44 3111.SB 1oqq,q3 2h~Q,40 544R,h~ 3119.82 338,56 1263.03 ~ ~ 
< 1s1u1 4,q7 1on.H 21uq 279.09 m.12 ir,r.,1,P. m.oo ; 1u1 m.4l 155,q9 16,93 63.15 ~ ~ 

---···-· ··-·----·-···-······-·-···------·-····-········-······--·-········-·······-···-·-··············-····--·--·-·····--··c:<:) 
)Q400.42 104.37 2236.lq 4554.78 5860,90 6638.56 3269.26 3254.91 2802.81 5721.08 1275.81 355.49 1326.18 ~ "'tJ 

>~ 
------------------··-------··-···-·--··-··-····-······-----------·····-··-·-···---·······-····-·-··-··---·····-········-···-····-····--·······-····-···-·················-··Z r'T'1 

--1Z 
- -·----- ... - ..... - ---- ·-· ··------ -··. • • - U'>--! 
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~ JOB IO. ' DOJL·J05 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARA~ INDUSTRIAL DEVELOPMRNT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACC&SSORIES 

ESTIMATION OF INTEREST DORING CONSTRUCTION 

BJRJBi'I' : 91 

('000 us$) 
--------------------------------------------------------------------------------------------------------··----------------------------------------------------------

Conslrucl )(In Period 1 n Quarlers 
---------·--------------------------------------------------------------------------------------------------------··· Total 

8 I 0 II 12 
-------------------------------------~--------------------------------------·-----------------~--------·---------------------------------------------------···-··-· 

Capital E1pend1ture 

llar91n lloney 

Total 

Equ1 t J 

Loan 

Tola! 

-- ------·-·----·· 

!04.37 2236.IQ 4554.78 5360,qo 6638.56 3269.26 3254.93 2802.87 5721.08 1275.81 155.49 1326.1~ 

o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 0,00 o.oo n. 110 o.no 1n6a.n 
------------------------------------------------------------------------------------------------·---·------------·---

104.37 2216.19 4554.78 5860.QO 6638.56 3269.26 3254.93 2802.R7 ~721.08 1275.R! 35~,40 2Jq4,Sl 
-----------------------------------------------------------------------~-------------------·-------------------------

52.58 1127.34 2112.43 30il5.38 J~4i.s6 11q1,22 1817.16 1616.88 3111.45 1q2n.~o 484.52 1519.06 

52.58 1127.34 2312.44 3005.37 3442.57 1797.21 1817.15 1616.88 3111.45 1q26.60 484.53 1519.06 

----------------------------------------------------------------------------------------------------------------·---· 
105.16 2254.68 4624.87 6010.75 6885.13 3594.43 3634.31 1233.76 6222,qo 1as1.20 Q6q,os 103s,12 

-----~--------------------------------------------------------·---------------~-------------·--------------·--------· 

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

H400.42 

1068.33 

40468.75 

22213.18 

22213. 18 

44426.36 
no 
o~ 
Zm 
(,/') r-
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JOB RO. : DCIL-105 EXHIBIT : 91 

l'OOO us SI 
--------------------------------------------------------------------- --------------------------------------------------------------------------·--············-··· 

Conslruclion Period in Quarters 
·-----·------······-·---·-----··---···---··---····----·-·-··------·-·--··-··-·-·······-······-···-··················· Total 

6 I 0 ll 12 
-----------------------------------------------------------------------------------------------------------------------"·-------------------·-····-················ 

Interest on : ~<n 
---·-·----------

• @ 12\ p.a. 

Total 

Dehl!Equ1Ly 

O.H 1~.q1 )4,bq 45.08 Sl. 64 26. 96 27.26 24.25 46.67 28,qo 7. 27 22.H 
I. 58 33 '82 69.37 qo .16 I 03.28 53.92 54.51 48. 5 I q3.H 5 7. 80 14.54 

I. 58 33. 82 6U7 90 .16 103.28 53. 92 54. 51 48' 51 q). 34 57.80 
I. 58 33.82 69.37 90 .16 103. 28 53.n 54. 51 48.51 q3,34 

U8 33. 82 69.37 qo .16 103.28 53,q2 54.51 48.51 
I. 58 33.82 69.37 qo,16 103.28 53.n 54.51 

I. 58 33.82 69. 37 qo .16 I 01.28 s1.n 
I. 58 D.82 fiU7 qo. I ri I 03.28 

I. 58 3 l. 8 2 6U7 90.16 
1.58 )3.82 69.37 

I. 58 H.82 
I. 58 

------------------------------·-·------------------------------------------------·-----------------------------------
0,7Q 18.4q 70.09 14q,85 246.57 325.17 37q,3e 430.8q SOl.82 577.lq fi11.S6 643.61 

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

1.00 !. 00 1.or. I. 00 1.00 I. 00 I. 00 1.00 1.00 l.00 1.00 1.00 

MEANS OF FINANCING : F.QllJTY 2221Ll8 
f.OAN 22 211.18 

333. 21 
620.e3 
606.29 
548.49 
455.15 
406.64 
352.13 
298. 21 
194.93 
104. 77 
35.40 
1.58 

3957.61 

I. 00 

I TOTAL 44426.lfi l_ ~~-~~= ~ -=~- --~--------------------- -------------------· :· -· :· -----------~:·:---------------------------------~ ----------------------------------- ----------

()CJ om 
z~ 
(./') r--
c O 
r-- -0 
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1.2 - 10 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 IOOllBIT 92 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

MARGIN MONEY FOR WORKING CAPITAL 

i. 'OJO US S' 

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

Item 
Period 
(Day:;) Cosl 

Bank F'iuanc~ 

Availa'.>le 
(l'.} ( Amoun l ) 

H;srg1n 
Houey 

------------------------------------------------------------------------
1. Raw materials and 90 5393.71 100% 5393.73 0.00 

Consumables 

2. Finished Stock 30 21)00. 74 100% 2600.74 0.00 

3. Sundry Debtors JO 2412.67 100% 2472.67 O.OJ 
-------- --------

Sub-total 104'1?.14 10!.67.14 0.00 

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

4. F.xp~nses JO 106R. 33 0% o.oo IOf>8.3J 
-------- -------- -------

Total 1153'>.47 104h7.14 1068.)J 

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

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



-------------------
JOl 10. : DCIL·ID~ mun : ,, 

mm IATIOU llDDSTllAL D!Y!LOPMUT ORCUltATJON 
m 

uu mumm muomn m mm oacmm101 

raomT mm1 01 ommo Lm mmoms 

mmm or PIODDCTIOI, SALES m REV!ID! 
{in ~Tl 

.......................................................................................................................................................... 
OPERATING Yr.HS 

..................................................... ········· ............................................................... 
10 ......................................................................................................................................................... 

Vorkln& Di7s/tur lOO lOO JOO 300 300 )00 JOO )00 300 300 
Ut1luu1on m m IDOi IOOl I OOl 100 l I OOl I OOl 1001 IOOl 

l ICh1ps ~ Tokt Pli1u 

JI Alu11n1u1 C1pHllJ !OR.DO 108 .OD 708. 00 !OUO !OA.00 !OUO !OUO m.oo 701. DO 70l,OO 

Opeains stock 0. 00 4 7. 20 H.10 suo IUD IUO IUO IUO I' ,00 IUO 
rrodun ion HUD 637 '20 708 .oo 708.00 IOUO 108.00 708.00 IOUO JOA.OD 108.00 
Tnt•I 16&.40 684 ,40 7'1.10 767 .oo 761,00 767 .oo 161 ,00 7! 1'00 7!7.00 761,00 
Clos1n1 Stock 4 7' 20 I l.10 IUO IUO IUO IUO IUO IUO IUD IUD 
S• If S llUO 6J I, lO 70 2.10 703 .oo lOUO 70!,00 70A.00 70UO rouo 701,00 

Prier/MT US $ 11000.00 11000.00 1mo.oo 11000.00 11~00.00 11000.00 11coo.on 11000.00 11000.00 11000.00 
Rrnnur I '000 US $ l muo H6UO 10111.10 1062uo 10120.00 1mo.oo 10120.00 1om.oo 1orn.oo 10120.00 

bl St tt I C1pmty 214.00 214.00 214.00 214.00 214.00 llUO 214.00 llUO 214.00 21 UO 

Optn1nc sttck o .o~ 14.27 IUI 11, 3) IUl IUl IUl IUl 11. IJ 17.ll no 
~rodun 1cn 111. 20 1'2.60 214 .oo 214.00 214.00 llUO 214.00 llUO 214.00 m.oo o~ 
Tot 1 I 171. lO 206.87 2l0 .01 ?l I. Al 2lUl 2lUl l l I, RJ 2lUl ll l.Rl 2l I .ll Zm 
Closinc Stoc\ 14. ll IUI ll.13 IU3 17 ,Al 17.Al IUl 17, Al 11.13 11,ll 

~,..... co S1 IPS llUJ 1'0.A2 212.?2 21UO 214.00 llUO 214.00 llUO 211.00 211.0~ ,.... ""'tJ 

~mt/MT CS $ mouo rnoo.oo 22100.00 moo.ou moo.oo 12100.00 moo.oo moo.oo mou.oo 22100.00 >~ 
zm 

Rmm I 'DOC OS $) mu1 4211.ll 47l2.ll 4171.20 4172.lO 4172.lO 177UO 4112,lO 4172.20 4172.20 -iZ 
~ ...... --------- -----·-··"'--··-··· ·-·-
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- ------- ------- - - - -
m 10. : DCIL· 101 mun : ,, 

t1nMTl 
.................................................................................................................................................. 

OP!UT1Mr. ! r. AR S ....................................................................................................... 
10 

................ -...................................................................................................................................... 

llCor~na Shirlds ~Arnn& Horns 

al Alu11n1u• C1pu1\y 1l.00 l2 .oo 22 .oo 22 .00 21.00 21.00 2l.OO 22 ,00 ll.00 22.00 

'1p•n1n1 stock 0. 00 l. 41 1.61 I. R l Ul I.!) Ul Ul l.ll l.ll 
Prud11C1 ion 11. 60 1'.10 21.00 ll.00 ll .00 ll.00 22.0u 22 ,00 2 l. 00 22 .00 
ToUI 11. 60 21.11 2UI 2Ul 21.Al ll.Ri lUl ll.Rl ll.ll 2l. ll 
Clos1n1 Slo~k l. 41 1.6! l.ll I.Al 1,3! l.8l I, Al I.Bl 1. ll 1.1) 

Sa Its 16.ll 1U2 21.Al 21.00 21. 00 11.00 21.00 22.00 12.00 22.00 

PncdMT US ~ 40000 .00 40000.00 40000 ,00 40000 .00 4000P..OO 4000UO 10000 .00 IOOOO .00 40000.00 40000 ,00 
lmm I '000 US $ l 64Ul !BUI Bll.67 m.oo m.oo m.oo m.oo m.oo m.oo UQ,00 

~ i St HI C1pmly lll0,00 11)0.00 Hl0,00 21lO,00 l\ lO .O~ mo.no 11 lO.VO ll lO. 00 mo.Go mo.oo 

OpPning stock 0 '00 169.67 m.11 llo.Bl 11Ul l!Ul 21Ul llUl 110,ll 21Ul 
! roduct ion 1024.00 l277 .00 2110.00 ll lO ,00 ll 10 ,00 1110 .OG 21 io. oo ll 10 .oo lll0.00 mo.oo 
hlal lOH .00 244UI 211"71 1140.Bl ll4G.Al 114Ul 1140,Al 2740,Al 2140,11 lh0.11 
Clmnt Stock 16Ul m.1~ 210,U 21D.Al 21G.AI llo.Al 210,Al llo.Al llG.11 HD.II 
Sa I tS 1m.11 lllUl 2SOU2 11)0,00 lllO ,00 HJ0,00 l I lO, 00 lllUO 1110,00 l~I0.00 

PllCP/MT US $ 1900.00 1m.oo l~OU~ 1m.oo 1m.oo l'D0,00 1m.oo 1,00.00 1m.oo 1'00.00 
Rtv•ftUP ( '000 us $ l l I 21. I l 42&U4 47&6.94 UOl ,00 4!01,00 UOl,00 001.nn HOI ,00 HOl ,00 UOl.00 

4 !3plCH 

i) Alu11n1u1 C~pH 1 l) 10. no 10 '00 10. 00 70. 00 10. o~ 10. no 70 '00 10. 00 10 ,00 ro. oo 
\)CJ 
o~ 

Optn1nc stock 0 .co Ul UI l.Rl Ul Ul UI UI I.II UI Zm 
(./'),..... 

Product ion 16. 00 6l.OO 10.00 10 '00 10.00 10 '00 10 '00 10.00 ro .oo 10 .oo co 
Toi a I 16.00 61, 6 7 II, 21 IUl 11.!l 1Ul lUl II. R l II.Bl IUl ,.....~ 

Clos1n1 Stock U1 I. 21 I.II Ul Ul Ul Ul Ul Ul I.II >~ 
Sa Its 11.ll 61.U 6Ul 10 .oo 70. 00 10.00 10. o~ 10 .oo 10 .oo 10 .oo zm 

-iZ 
(./') --i 



- ------- ------- - - - -
JOI ID. : DCIL·IO~ mun : ,, 

I in NTl 
......................................................................................................................................................... 

OPF.UflMG T [ A RS 
....................................................................................................................... 

10 
.. .. .. .. . .. . .. . .. .. .. .. .. .. .. .. . .. .. .. . .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .... .. . .. . . . . .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. . . . . .. . .. .. .. . . . . . . .. . .. . . .. .. .............. ~ ............. " .................. 

Pr1r,IMT US $ moo.oo moo.oo moo.oo bRooo.oo moo.oo ~AOouo b~oouo ~,o,1uc moo.oo bRooo.oo 
Prv•nut ( '000 US $) Jl~0.&1 4214. ll 4720. ll mo.oo mo .oo mo .oo rnuo 41&0.00 mo.oo mo.oo 

b) Sitt! Ci~mty 111. 00 Ill.DO Ill.DO 111 .00 I 1\.00 I '·I. 00 I II. 00 I II. 00 1IUO 1H.OO 

Optnl~& stock 0 .oo 10. ll 1 l.6l 12.92 IUl 12. q2 12.'2 12.'2 12 '~l 12. ,, 
Product ion 124.00 1lUO IB.00 111.00 llUO 1B.OO 111.00 111. n~ llUO IH.00 
T•ita I 114.00 14Ul 16Ul 16 7, 92 16Ul 16 7, ~2 I b 1. ~ l 16 7 .12 16 7, ,, 167. '2 
Cios1nc Stnck 10. J J 11.61 12.92 IUl I l. q2 I l. q: I l. q 2 12.'l 12. 'i 12. ,, 
Sl I•> 11U1 ll!.21 lll.11 I II.OD 11 :,,00 11\.00 : ~ t,. on I I 1,00 llUO 11UO 

t·rir,IHT USS 10000,00 10000.00 I 0000. 00 10000.00 10000.oc tuooo.oo IOOG0,00 10000.UO 10000.00 10000 .oo 
Rm nut ('ODO US Sl lllUI IHUR 1ll7 .0A 1110 .oo 1110. 00 I\ '"J. 00 I I 10. O~ I I IC .OD I 110. 00 1110 .oo 

I !Anour Rods 

J) Alu11n1111 r.apH 1ty JJ0.00 llO.OO 7 lO .00 !JO.OO !JO. 00 1)0,00 !JO. 00 llO.OO 7)0,00 llO.OO 

Optn1~& stock 0. 00 4U7 14.71 60, Rl bUl ~n, R l 6Ul ~D.ll 6Ul 6Ul 
Pr~duct ion IRUO 617 ,00 710. 00 ll0.00 1JO. 00 no. oo 1lO. 00 130.00 7 lO. 00 710. 00 
T• t J l IH.00 701.6 7 HUI 790,Rl 1 qo .. ~ 1 m.Pi m.Rl 1in. 'l 79Ul 1'0, Bl 
'10~1ng Stock IA.61 11,71 6Ul 6Ul ~O,Rl ~O. R J ~O, I J ~.1, IJ bUl 6o.Rl 
Sa:,, Ill.JI HO. q2 72!.'2 710.00 llUO 710. 00 no. 00 no. oo 1)0. 00 7 lO .oo 

~r1ct/MT US$ 11200.00 11200.00 1mo.oo I I lOO. 00 112CO.OO 1rno.ci 11:00.00 l ',JOO .00 11200.00 11200.00 
R•Hnut ( '000 us $) RIJl.07 mi.,1 11 OOl. I J 11OG6.00 110%.00 11oquo 1 lOH.110 llO'tUO 11m.oo 11096 .oo 

bl'i1brJt111n Dnpn no 
.1) CHt Iron Capmty m.oo 910. 00 m.oo 910 .oo q10. 00 m.oo q\O,ilO q10. no m.oo m.oo 

om 
z~ 
(./) r-

"P•~1n& 11nck 0. 00 6l. l J 71.2\ 7q .11 1U1 1~. 17 )q. 11 ) q. 11 1U1 ,, '17 co 
! r••duct :on M.00 RI\. 00 '10 .oo '•\O, 00 q10. 00 q\ 0, G·l qlC. n~ Q•.o. oo m.o~ m.oo r--o 
r.n l I l&O. O~ m.11 I 011. l\ 102U7 IO lQ .11 I 0 l Q. I~ \ 1) ;~. 11 I 1) ?Q .11 I 0 2' .11 '02'' 17 >~ zm 

--1Z 
(./) --f 



-------- ------- - - - -
JOl 10. : DCIL·IOI UllllT : 'I 

(in MTl 
............................................................................................................................................................... 

OPERATING T Y. A R S 
................................................................................................................. 

10 
..................................................................................................................................................................... 

Clos1nc Stock bl.ll 71.H 19' 17 7U7 19' 17 lq, 11 7q .17 TUI 19.17 1' .17 
Sa Its m.&1 847.08 942.08 m.oo m.oo 'JIO, no q\0.00 m.on q\O. 00 m.oo 

Pmt/MT US l 1000.00 I 000. 00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.no 1000.00 1000 .oo 
Rm nut ( '000 US $ l &%.bl W.08 m.o~ m.oo 910. 00 m.oo ~10.00 m.oo 910 .oo m.oo 

llNuts & ~oils 

l l St tt I Capac ll y I RO .00 180 .00 I 8C ,00 180 .oo I RO. 00 I ~O, 00 I RO' on I RO ,00 180 .00 IAO ,00 

Optn1nc stocl 0. 00 12.00 I l.10 1\.00 11.00 IUO 11. 00 11.00 11. 00 11.00 
Production IH.00 I 62 .00 I RO .DO I RO, 00 I RO, 00 180 .oo I RO, 00 180 '00 180 .oo 180 .00 
Tu I a I IH,00 HUO m.10 191.00 l'l.00 1quo I~\. 00 m.oo 191.00 191.00 
Closing Stock IUO 1 l.10 I I .00 11, 00 I\, 00 11.00 11, 00 11.00 I I.OD 11.00 
Sa I ts ll 2.00 160'10 118.10 I 80 .00 180.00 m.oo I 80.00 I !O, 00 180 '00 180 '00 

PmriMT US $ 1600 .00 1600 .oo 1&00.00 1600 .oo lb00,00 lb00.00 1600,00 1600.00 1m.oo 1600.00 
mmt ('000 US$} 211. 20 216.BO 281.60 m.oo m.oo m.oo HU~ l!R '00 m.oo m.oo 

R)Socktt' CltVIS ' Hardwarts 

l) Alu11n1111 Capu1ty I qo .00 m.oo "° '00 m .oo I 90, 00 190' 00 110, 1JO I qo, 00 "0.00 "o. oo 

uptninc stock 0 .oo JUI 14.21 II.Bl 11.RJ I I, R l IUl II.Al IUl 11.81 
Product ion 112 .00 171.00 "0 '00 I q0,00 I ~O, 00 190. 00 I ~0.00 m.oo 110. 00 "o. o o no 
Toti I II 2.00 18l.67 204.21 20Ul 201.Rl 20Ul 201. Pl 201.Rl 20Ul 201.Sl om 
Clos1nc S:ock IUI 14.21 II.Bl 11.Rl IUl II.Al I\, ~l II.Bl II.Bl 11.91 z~ 
Sa Its llUl 16U2 IRB.42 m.oo m.oo m.oo I ~O, 00 190 .oo m.oo 1'0.00 c.nr-co 
l'rict/HT US $ HOO .DO 1100 .oo 1100 '00 1100 '00 1100 '00 1100 '00 1100. no 1100 '00 1100.00 1100,00 r--o 
J,yrnut ( '000 US $} m.oo 214.ll 282.bl m.oo m.oo 2RI. 00 281.0D 2!\. 00 281.00 28\, 00 >~ zm 

--iZ 
(../) --i 
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JOI NO. : OCIL·IOI m1m : 9l 

(in MT) 

OPtRATIH Y'-AR5 

~ ! 5tHI 

0p,1ng stock 
Prudutt ion 
Tot 1 I 
closing St~d 
Sl l t; 

?~1· 1!MT llS $ 
r•Hncr '·~o~ us 11 

t ! Cuctll• lrun 

1p1n1nc stock 
Product ion 
!·1 ! l I 
•:lJs1ng Stock 
s \ ! ~ ~ 

:rw/MT US i 
Rmwi'OOOUSll 

,,. ·Guy ~ 1 r.- s 

j ·! s· ... fl 

~pn1ng stori 
? rodu: 11.1n 
T1 ! l; 
~, .,, 'r., 51• J: k 
: l ! ,l !I 

Clpmly lll0.00 

0. 00 
10%.00 
1oquo 

q I . ~ l 
1004.bi 

~Jrj, 1~') 

: 0 2. ; l 

Clpanly 40.00 

lP0.00 

q I. il 
I lJJ.00 
1124.)) 
l 02.; I 

122 t.18 

100 .00 
610. 7~ 

40. 00 

lll0.00 

102.71 
I l70 .oo 
1412.71 
114,17 

I JI R. I I 

100 .00 
b7U'1 

40 .oo 

lll0.00 

114 .17 
ll70.00 
1414 .17 

114. i 7 
I J 10, 00 

iC.O, 00 
6.~\ '00 

40 '00 

I l 70 .Ov 

114.11 
I l 70, 00 
14!4' 17 

114, I; 
1m.i:o 

\ oc. 00 
~RI. 00 

40 '00 

0.00 U7 l.00 l.ll l.ll 
12.00 l6.00 40.00 10,00 40,00 
ll.00 JUI 4).00 4l.ll 4J,JJ 
Ui l.00 l.ll l.ll l.ll 

lq.1l JUI JUI 10.00 4r,,oi 

~00.VO 400.00 400.00 I00.00 400.00 
11.!J IU7 II.I.I IU~ !U0 

C~prn ty qOUO 

0 '00 
12uri 
n~.10 

!' ~ ' ~ ~ 
bH .~: 

qCR .00 

60. I l 
817 .10 
m.n 

6A, IC 
ROUl 

m.oo 

68' l 0 
90A '00 
q)6 .10 
ii.bl 

qo o. o 

QQR,00 

7\,67 
'-OUO 
~~U1 

7U1 
m.oa 

qouo 

1U7 
qr,~ •• ~o 

j ~ ' • ~ ~ 
~ ~. t) 

qc ~. 1! i! 

I l 70, 00 

114.17 
lll0.00 
!W.11 
114. p 

J)IQ,i.1 

•,u,:·. ;c 
bi~' >l 

40 '00 

J,)J 
40 '00 
4" 11 

, l! 
4•),.'i:: 

;:;1,QJ 
!Un 

l0!.ii·1 

•I ~ ~ 
'··· 
~nu: 
'li,J_q 

7 \.t: 
"0 ~. (t ·: 

lllO.O~ 

114.i 7 

1 l70.00 
IHI.II 

111. 17 
I lit.',) 

l, I~ C , .' '~ 

n.~' . :, ·1 

I~ , •i 0 

J.) J 
40,j~ 

4 ) • ~ l 
),)] 

1u1 

400 JI 
I~, 1r; 

~o~. ~: 

7\,P 
qo.q ..... 1 
~ D' • ' .. ). 

11 ,! 

·~! ... 0 ·, :. 
! • ~" 

J)71J.OO 

lli.17 
IJ7UO 
!W,J? 

! \I' Jl 
l l '.i. 0.-! 

·~f,,00 

';' • •)0 

iO, CO 

l.ll 
40 '00 
I). 1 J 

J. J) 

I c. 0~ 

4 iO, •)·j 

IU~ 

1 ·: .~ • or, 

, I ~ • .,, . 
F.: J1 J 
•,q,P 

~ ~ . ' ~ 
1 :~.U·l 

ll70.00 

114' 17 
lllUO 
14!4' 17 
114' 17 

lll0.00 

',00,00 
hR\ .00 

40 ,00 

l.ll 
40 '00 
4),)) 

l.ll 
40. 00 

400. 00 
16.00 

1.iuo 

1~.u 

qouo 
Hl,hi 
1\,67 

q0 l..00 

I 0 

I l 70 .oo 

114' 17 
1310.00 
IW.17 

114 .17 
1170 .oo 

m.oo 
6!1.00 

40 '00 

l.ll 
40 '00 
4 l. )) 
). )) 

40 .00 

400,00 
IUO 

m.oo 

71.67 
m.oo 
m.&1 
7U7 

qos.oo 

- -

no om 
z~ 
UH .... co 
r--o 
~s zm 
-I z 
(./) -I 



_________________ .... _ 
JOB 10. : DCIL·IOI mun : H 

(in HT) 
····-----------------·------···---······--··--···-···-·-·····························-··-······-········--···--·············-········-·· 

0 P [ R A T I N G Y Y. A R S 
----------------------·-····-···············-···········-······················-··················· 

10 
--------------------------------------------------------------·················-·······--·-···········-················-················ 

Fr1u/HT US $ 700.0C !00'110 700.00 700,00 700,00 10r1, G•l ;r. o. oo 1%,01) 100,00 700,00 
Revrnu~ ( '000 US $) 466.11 '.· bb' 7 4 610.JO 6lUO blUO h J '.. 60 I, J '., ~0 ; l •,, 11ri rn .60 6lUO 

10)Slay Rods, ~~~~·rs, Cross Ar•~. fir, 

a) Stnl C3parity 1126,00 ll2b.OO l\26.00 3126.00 muo l\26.00 l\2UO l\lf,,00 JI 26.00 !526.00 

Opentn& stuck o.oo 231.07 264.4S 293.Rl 193,RJ nl.Rl m.Rl nu1 l~UJ m.s1 
Prod Lit· t 111n 2820. RO J 17 l. 40 irn.oo muo 1126.00 l12UO l\IUO J 126.00 l\26,00 1rn.oo 
Total 2820.80 3408.4 7 mus 3RIUJ JRIUJ JRJUJ JRIUl lRIUl JRIUl !81Ul 
nosing S\o(k m.01 '/6 ~ ,4', m.Rl nl.RJ 291.Bl m,Rl 2 'l 1 , R 1 ;'!J,RJ m,Rl H),8) 
Sales 2\RUl 1144.02 14%.62 H26.00 J12UO ll2UO J '. ~~. nry l\lUO 1126.00 1126.00 

Prt :e/HT uS $ 1000.00 1000.00 1000.00 1000.00 1000 .00 1000,00 1000.00 1000.00 1000 .oo 1000.00 
R•vtnuP ( 'DOO !IS ~) 2181.7 J l JU .02 l496.62 1526.00 1126.00 3126.00 J\26.00 l\26,00 l\26.00 1m.oo 

TOTAL l!Y!MO! ('000 US$) 39952.59 48578,71 54026.79 54480.80 54480.80 54480,80 54480,80 54480,80 54480,30 54480.80 

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

I 

no om 
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I - ------- ------- - - - -
JOI 10. : DCIL-10~ 

A. Yariabl~ Cosl 

Raw Mat,rials and Consu1ablts 
Pov' r 
htn 

Sub-total 
Contin;,ncy (~ It on abuvrl 

Totdl 'A' 

!. f !Hd Cost 

il Labour & Plant Ov,rhead ~ 

al Dtrert lJbour 
bl Ind1r,ct llbour 
cl Supems1on 

Sub-total 

ONIT!D ~ATIOIS IRDUSTRIAL D!Y!LOPM!IT ORGARIZATION 
AID 

ARAI llDUSTRIAL D!V!LOPK!IT AND KINIIG ORGAllZATIOI 

PROJECT PROFILE 01 OY!RBEAD LINE ACCESSORIES 

COST or PRODUCTION AND SALES 

0 r E R A f I H G y e A R s 

!lBIBIT : 94 

( '000 us $) 

10 

20R32.94 23437.06 26041.18 26041.18 26041. IR 26041.lR 26041.IR 26041.18 26041.18 26041.IA 
7&9,41 R6J.R7 918.JJ 918.i) 918.33 qlR.33 9\R,33 q\R,JJ q\R,33 q\8,33 
63.17 71.06 78,96 78,9& 78,96 78,96 18,96 7R,q6 7R.96 78,96 

21661.12 24371,99 27078,47 27078,47 17078,47 27078,47 21018,41 21018,41 21018.47 21078,41 
10RJ.2R 1218,60 llll.92 1313.92 1313,92 13\J,92 1113.~2 llll.92 llll,92 13\J,92 

2211a.1q 21~90.sq 28412.40 28432.40 28412.40 2~•i2.4o 28412.40 28412.40 2R4l2.40 28412.40 

4997.09 1246,q4 1496,80 1746.61 1996,11 6246,)6 6496.21 6146.07 69q~,q2 724S,18 
2141.16 2212.84 2360,12 2467,40 2174,68 26Rl.~h 27R~.2l mu1 1001.19 1111.01 
2160.00 2268,00 2376,00 24R4.00 21q1,oo 2700,00 2ROR,OO 2~16.00 1024.00 31l2.00 

ql02.6\ q161,1R 102J2,92 10698.01 1116J,IR 1162R,J2 120qJ,4S 12\\R.SR ll02J,11 IJ488,8S 

no om 
z~ 
(,/) r-
c O 
r--o 
>~ zm 
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JOI 10. : DCIL-m mun : 94 

('OOOUS') 
········--·-···-------------------···-------------·-··-··--··-·····················--·-····················--·-························· 

0 P E R A T l N C Y E A R S 

I 0 

1i) Other factory !xptnses 
al Mainttn4nce ~ l1 

on Plant & !qu1p1ent 2U.20 244.20 24UO 244.20 244.20 244.20 w. 20 244.20 2U '20 24UO 
bl "ainttnance @ 11 

on Bu1ld1ng & C11il Work 1iO.19 170,79 170, 79 170.79 170. 79 170' 79 I /0, /q : 70' 79 170' 79 170 I 79 
cl Miscellaneous 8).00 83.00 8).00 8),00 RJ,00 Rl.00 Rl.00 83.00 8 J '00 83.00 

···········-····························-------·········-·········--····-····-·····-····--····-·· 
Sub-total m.oo m.oo m.oo m.oo m.oo m.on m.oo 4~UO m.oo m.oo 

------ ----- ----- ----- ----- ----- -. -.... . ..... ..... .. ..... 
ii1) Ad11nistrat1ve & Sales Expenses 

al Salaries t l)ll.14 ll7U2 144UO IS1U8 1S76.H 164U3 1707.61 177 l, 2R IRJR.% 1904.64 
b) Ovtrhtads 262.71 m.e4 28U8 30 2 .12 rn.H 328' 39 l4U2 ) 14 '66 ) 61. 19 JM.93 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••n•••••••••••••• 

Sub-total IH6.2S 16SU7 173).88 1812.69 1891 .10 1m.12 20 4 q. I J 2i27.94 2 206. 71 228U7 
---·-·· ........ .. ... ....... ............ .. .......... .. ......... . ...... ........... . .... -·. . ....... 

Mal (i+ii•iii) 1137UO 11920,RS 12464.79 13008. 74 1)112.68 14096,63 1464U7 111RU2 1172R.46 16272.41 
Contingency (~ It on abovt) S68.81 1%,04 623. 24 m.44 m.6l 70Ul 73 2.0 J m.23 786.42 81i.62 

----------------------------·-···········---------·-··········-·····-·····------- ..................... 
Tl1tal 'P' 11m.11 12116.89 13088.03 1im.11 14 2 )0. J 2 14801,46 11372.61 1194).1) 16114.89 17086.03 -------- ............ -------- ........... .. ........ -~----·- ........... ······-- ........... . .......... 

Total Cost of Production 34694,14 38107,48 41120.43 42091.17 42662.71 4J2ll.81 4JROUI 44376,ll 44947,2R 4j\18,42 
and Sales (A•B) -------· ............ ............ ........... ···-~·-· ........ ........ ····-··· ··---~-- ........ 

: Assu1ed to increase at the flat rate of 11 straight line tvery year 

I 

I 
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JOI 10. : DCIL·IO~ mnrt : '~ 

UIIT!D IATIOIS IIDUSTllAL ClYlLOPMllT ORCAllZATIOI 
m 

ARAI !IDOSTllAL D!Y!LOPM!IT AID Mll!IG ORGAl!ZATJOI 

PIOJ!CT PIOPIL! 01 OY!BB!AD Lii! ACC!SSOR!!S 

PIOJ!CT!D PIOPITAllLITT STATEMENT 

( 
1000 OS $1 

······-····-----···-············--····-·-····················-····--············································,··-···················· 
0 P ! R A T I N G J ! A R S 

----·-···----------·························-······················································ 
iteaenls I 2 ) 4 ~ & 1 ~ 9 10 

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

Riv Material• 3nd Consu1ables 20832.H 23437,06 26041.18 26041.18 26041.18 H04l.IR 26041.IA 26041.18 26041.18 26041.18 I ...... 
Pm r 76UI R&l.87 m.11 m.11 91R.ll m.11 m.11 ~IR,ll m.11 m.11 r...i 

Wal tr ~ l. 17 71.06 78.96 78.96 78 '96 78. ?6 7R,% 7U6 1R, 96 
78 ''' Labour ' Plant Ov~rh,ad '302.61 9767.78 10232.92 10698.01 1116l.IR 1162R.l2 12093. 41 12118.IR I JO 2l. 71 IJUUI I hJ 

c 
Oth'r Factory txp,ns's m.oo m.oo m.oo m.oo m.oo m.oo m.oo m.oo m.oo m.oo 
Ad1inislrat1ve ' Sal's Exptnsts !HUI 1611.0I llll.88 1812.69 1891.10 1970.)2 2049, 13 2127. 94 2206.71 228U7 

··-····· ........ ........ ........ ........ ········ ........ . ... 
Sub-total 33042.42 36292.84 )9143.27 40087.21 40631.15 41171.11 41719.04 42262.99 42806.93 4lll0.S8 

Cont ingnr y 1m.11 1814.64 1977.16 2004.36 20l 1.16 201R.76 20AUI 211 l. I I 2140.31 216U4 
........ ........ ........ ........ ........ ........ ........ ........ ........ . 

Total 346'4.14 38107.48 41120.43 42091.17 42662.71 4l2Jl.87 wouo 44!76.14 44'47.28 4H18.42 
Stock Vu1at1nn -2600.74 ·26UR -264.88 -40 .11 -40 .14 ·40' 14 -40' i 4 ·40. 14 -40' 14 ·40. I I 
Cost of Production and Salts 32093.79 37342.60 412SS.H 42011.42 42622.16 4l19l.7l 43764.RI Hl3UO 44"07.14 45471,27 

PIOJlCTrO RlYEMDE '112.19 W78.71 54026.79 14480.RO IHR0.80 IWD.80 IWD.80 \WO.RO 14480,30 14480,80 
Pro!tt ~doa lnltrHl nd 
Gtprttul ion 7818.H 10136.11 12111.24 1242UR 1ma.l4 11287.01 I 0 711, 91 10144.80 9Hl.O 9001.1) 

IDIHUt no 
......... om 
On THI LOil~ z~ 
- • 121 p.a. 2661.18 2661.18 266UR 2460.14 2m.49 2010' 41 IRH,iO 1640. lb 1431.l I mo. 26 (/') r-

Or. Working Capital Loan co 
• @ JU p.a. o.oo o.oo 1099.01 lli.10 HU~ o.oo 0 .oo Q.00 0 .oo 0 .oo r--o 

>~ 
i - I Sub·total 266L IR 266U8 376Ul 3193.21 2621.84 ZQI0,41 I RH ,40 1640' )6 14ll.l 1 1230' 26 zm 

-tZ 
(/') -I 



-------------------
JOI 10. : DCIL·IO~ mun : 9S 

('OOOUS$) 
------------------------------·-····---·--------------··----····-·····-··············M••·-············-·-·-········-----·--·······"···-·· 

0 P E R A T I N G Y E A R S 
-------------------------·-·······-----------·-·····--------------·-···-------·-···-··············· 

Ele1rnls I 0 

----------------------------~----------·----------------------------······················-·-----------~--------------------·-·········· 

PrGfl\ before Deprer1a\1on llH.ll R07U3 qoou 1 m&.14 rnuo 9216.62 RR10 y, ~\O~ ,44 RI 3 8, 3 S 7772.26 
Deprec1at1on •nd A1o~tisat1on 1q~6.98 IHU8 !HUR !m.~R mus lq1UR 191b.9R l'l76,9R 197UR 1976.98 
Profit be[ore Ta~ 3216.22 609].)4 702U3 1m.11> 72S9.42 72SU4 689U7 6127 ,H 6161.37 S79U9 
Tax 804.06 1551.99 IRIU9 1927.13 mo.21 1rn .10 1900.16 1811,2& 17 s l. 1 • 1rn .81 
Distributable Profit 2412 .16 H41.H S2!7.04 5332,03 sm.21 5281.H mJ.41 4700,20 4408. H 4117 .H 
Dividend ~.oo 2221.32 2221. )2 2776.61 2776.65 3331.9R 33Jl.9R l l 31 . 98 llll,98 JJ3 I. C\8 
~et11ned larn1ngs 2412 .16 2320. 24 ms.11 mus 2S3U7 Im.% 1661.43 1368.12 1076.27 785.47 
Add Back : Depre\1ation & 

ho rt 1sat ion 197U8 im.n mus 1m.n 1q16,q8 1976,98 mus 1rn,qe IH6.9R 1m.n 
R!T CASR ACCRUAL 4389.14 42H.23 4 9 7 2.70 4532.l I 410U4 Hl2.H 3 6 l R, 41 J 14 I. 20 JOS3.2S 27&2.45 

·········---~·······-··--···-·-···-------·-···-·-----~-----······-··--·-············---·~----·····-··--·--···············-················ 
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JOI 10. : DCIL·IOS 

OIJT!D IATIOIS llDUSTRIAL D!V!LOPM!IT ORGANIZATION 
AID 

ARAI llDOSTRIAL D!Y!LOPM!WT AID MilllG ORGANIZATION 

PROJECT PROFILE ON OY!RR!AD Lii! ACCESSORIES 

mnmT OF rmo mm m D!PR!LIATION UND!R STRAIGHT rnr. HF.TROD 

mun : " 

( '000 us $) 
-----------------------------~-----------------------------·-···-·-·-·····-···-····-·········-···········--····-···-····················-········ 

Yalut Ttcnnical Sub-
Dtsmption Knov-hov Total 

Ft es 

Contin
gency 

Sub- lnttml 
Total during 

Construct 

Sub- SOI of Rate A1oun1 
Total Pre-op TolJl 

r.xptnsrs ( 1) 
--------------------------------------------·-·········-----········--························-------------···········-------ft······--········-·· 

1. ~•nd & L•nd Dtvtlop1tnl 7q23.00 0.00 muo 0.00 7923.00 0.00 1m.oo o.oo 7q23.00 0% o.oo 2. 8uil41n' & C1v1l Vork 1707U~ rn.!R lm6.47 1247.87 19244,)4 2632.22 21R76.16 rn. n 22101 ')) 41 qou1 J. Plant '~ahinery S 140. 11 437. ll 8177. 24 lq4.71 9171.~9 I 2H.14 10426.ll ) q4 'qq I OR 2 l , 12 Rl m, 72 4, Misctllaneous Fixed Assets HUI 2U9 4R4,44 ll.B 518.0l 70,85 18UR 22. JO 611 '18 121 7 J. 34 ), Prel111nary Expenses 10.00 0.00 50.00 o.oo SO.GO o.oo 10.00 0,00 10. 00 lOl uo 6. Pre-operative !xpensts 2Hl.06 0.00 2491.06 0.00 2493.06 o.oo 2493.06 -1246,06 IW,00 101 124.70 7. Techaic•l lnow-hov Fets 1179.00 -137,,00 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 Ot 0.00 ------·- ·------- .............. .. .......... .. ............ .. ...... 
Sub-tou I 1mu1 17124.21 39400.42 OJIR ,Ol 4331.Ul 1976,98 8. Cont1ngtnc; 1rn.21 0.00 187&.21 -1876.21 o.oo 0,00 0,00 o.oo o.oo ................. .. .............. .. ........... . ............ .. .. -· .... 
Sub-total 39400.U JH00.42 39400.42 4JJIUJ 4lJIUl 

q, lnter~st during Co~strur11nn mu1 0.00 mu1 o.oc HSU! -HSU! 0 '00 o.oo 0.00 
... 

Tot•I 4lll8.0l 433\R,0) 4JHU3 •ms.OJ 4JJH,Ol 

,.,.., .. ,.,.~, ... .,.,,.,.,.,..,..,,.,.,..,,.,.,.,.,.,. .. ,..,.,.,,.,.,.,..,,.,..,.,.,,..,,.,.,.,.,..,.,,..,.,,.,.,.,.,.,..,,..,.,,.,.,.,..,.,.,.,.,.,,..,.,.,.,.,.,.,,.,.,..,.,,..,,..,.,,..,r••••••••••••••••••••••••••••••••••••••••••••••••• 
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m 10. : om-m 

Profit before Depreciation 

Less : Current Deprec!al1on 

Sa lance 

Less : Unabsorbed Depreciation 

Taub le lnco" 

Tu@ m 

UNITED MATIORS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAI llDUSTRIAL D!Y!LOPM!IT ARD MIMING ORGANIZATION 

PROJECT PROFILE 01 OY!RB!AD LIN! ACCESSORIES 

TAI CONPUTATIOI 

0 P E R A T I N G Y E A R S 

rnu1 H07Ul mu1 9236.14 nH.40 mu2 RR1U~ 

1m.n 186Uq mus 1~21.64 10U7 134U2 12bUI 

3216.23 6207.94 mo.is muo IROO,Rl muo 1&00,h4 

0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 

3216.23 &20U4 mo.is muo 1 ROD.R l muo 7&00.64 

804.06 muq IR 12. Sq 1927.IJ mo.21 1971. 70 1qoo.1 & 

mnIT : 97 

( '000 ll5 $) 

I 0 

RSOU4 81JUS 117 2.26 

11quq 112U6 1060. H 

7309.0\ 1012. 4 q 6 711.) 2 

o.oo 0.00 o.oo 

mus 7012.4q 6711.32 

IR27.2~ 11sJ.12 I"~, Rl 

I 
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JOB NO. : DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDU~TRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

DEPRECIATION r'OR TAX 

EXHIBIT : 98 

('000 us$) 
--------------------------------------------------------------------··-----------------------------------------

WDV 
!{ate 

Building & 
Civil Work 

4% 

Plant & 
Machinery 

8% 

Misc. Fixed 
Assels 

12% 

Amorlisalion 

10% Total 
---------·-----------------------------------------------------------------------------------------------------
Value 22705.33 10821.52 611.18 1297,00 
Depreciallun Year l 908.21 865.72 73.Jli 129.70 1976,98 
Balance 21797.12 9955.80 537,84 1167,30 I ""' 
Depreciation Year 2 871.88 796.46 64.5!1 129.70 1862.59 N 

Balance 20925,24 9159.34 473,30 1037,60 
Dep~ecialiun Year 3 837,01 732.75 Sfi,80 129.70 1756,25 I ~ 
Balance 20088.23 8426.59 ld(-,,51 r107.90 
Depreciation Year 4 803,53 674.13 4~.98 129,70 16)7,3l 
Baiance 19284.70 7752.46 366,52 778.20 
Depreciation Year 5 771.39 620.20 43,98 129,70 156S.27 
Balance 18513.31 7132.27 322.54 648.50 
Depreciation Year 6 740.53 570.58 38.71 129.70 1479.52 
Balance 17772,78 6561.69 283,84 518,80 
Depreciation Year 7 710.91 524.93 34,0(-, 129.70 1399,61 
Balance 17061,87 6036.75 249.78 189,10 
Depreciation Year S h82.47 482.94 2~.97 129.70 1325.09 
Balance 16379.39 5553,81 219.80 2S9,40 
Depreciation Year 'l 655.18 444.30 26,)8 12'.l,70 1255.56 no 
Balance 15724.22 5109.51 191,111 129.70 om 
Depreciation Yea1 10 628.97 1108,76 23.21 12'::1.70 1190.64 z< 
Balance 15095.25 4700.75 170.22 0,00 (.l)PJ 

co 
-------------------------------------------------------------------------------------------------------··------ ~..,, 

)>~ 
WDV : Wrilten Down Value ~ z 

(./) -f 
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JOB NO. : DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPKENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPKENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVBRREAD LINE ACCESSORIES 

WORKING CAPITAL REQUIR~KENTS 
!E1cludin9 Cash and bank Balancesl 

EXHIBIT : 99 

!'000 us SI 
----------------------------------------------------------··--------------------------------------------------------------·--------·----

0 P E R A T I N G Y F. A R 
Iteu 

-----------------------~----------------------------------------------------··----······-···-····--
1 2 3 4 5 6 7 8 q 10 

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

). Ra~ 1alerials & Consu1ables 

2. F1n1shed Stock 

J, Sundry Deblors 

'l'OTAL 

lncre~~~ lldecreas~l 

Stock ~ar1al1on 

5393.73 6067.95 6742.17 6742.17 6742.17 6742.17 6742.17 i742.l7 l742.17 6742.17 

2600,74 2865.62 3130.50 3170.65 l210.7q 3250,q) 32ql.07 Jlll. 1 1 1371.35 3411.50 

2472.67 404H.23 4502.23 4540.07 4540.07 4540.07 4S40,07 ~540.~7 ~540,07 4540.07 
----------------------·-------------------------------------------------··----· ·--------···········-
10467.14 12qs1.so 14374,qo 14452.89 14493.03 14533.17 14s11. 11 14613.•5 14653.59 14693.74 
----------------------·----------------··-···-·---------------------------------------------··--·--· 

10467.14 2514.66 13q3,10 77,qq 40' 14 40 .14 40 .14 40 .14 ~n. 14 40.15 

2600.74 264.88 264.88 40.15 40.14 40.14 40' 14 4G, 14 40 .14 40.15 

--------------------------~------------------------· ·--------------------------------------------···-···-~--------------------·····-··-·-

;L 
·-------
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JCB NO. : DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT A~D MIRING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

PROJECTED CASH FLOW STATBKENT 

EXHIBIT : 100 

11 000 us$) 
--------------------------------------------------------------------·····----------------------------·--·-----··---·-·····-·q···-······· 

y F. ,., 

Cnn~Lrm~t1un -----······-·--·-··-······-·······-·····-·--··-···············-······-···-·······················-
Per1nd I 2 j ' ~ ~ 1 ~ Q 10 

- ----------------------- .. ·----------------------------------------------~-----------------------------------·-------------····--·-······ 

A. SOURCES 
--·-·-----
Increase in Sh~re Cap1Lal 
Inrrease in Teri Lnan 
lncreast> in Bank 
Loiln 

Profit beiore TJX v1Lh 
lnL~rPst ddde~ ~.rk 

ll1>precial1"n 

TOT,,L I A I 

B. A~PL!CATIOHS 

Incr~ase 1n Captldl 
E1pend1lure 

!ncrpase:(Decreasel 1n 
Wn,~1ng rdp1tal 

22213.18 o.oo 0.00 o.oo 0.00 o.oo o.oo o.oo o. no o.oo o.oo 
22211.18 0.00 o.oo o.oo o.oo o.oo 0. 110 0. 00 n.oc 0. 00 o.oo 

o.on 10467.14 o.oo 0. 00 o.on o.oo o.oo 0,00 n. oo o.oo o.oo 

0.00 5881.81 87SQ,D 107H.26 10452.40 Q881. 2~ rno.oq mr..q1 Bl~U2 mus 7025.55 
UO IQ76,Q8 IQ76,Q8 ln6,Q8 IQ76,Q8 1Q7h,Q8 1rn.qs 1rn.QP. lrn.~s ; 

1176. q3 lm,qs 

--------------------------------------------------------------·-·-·---·-----·-------·-·-----····--······-··· 
44426.16 18325,ql 10736.11 12771.24 1242~.38 11858.24 11287,07 1071~.qs 10144.~0 ~~73,66 qooz,53 
-------------------------------------------------------------- .. --~-----~----····----------------------------

H40U2 o.oo o.oo o.oo o.oo 0. uO 0. 1lli 0,00 o.oo 0.00 o.oo 

~.DO 10467.14 2514.6~ ;3q3,10 77. qq 40 .14 40 .14 40. 14 40. 14 40 .14 40.15 

I 
I 

I 

no om 
z~ 
(.J')r-co 
r- ""O 

>~ zm 
-iZ 
U>-i 

.... 
I; 

I~ 



-------------------
JOB NO. : D~IL-105 

EXHIBIT : 100 

1•000 ns $! 
------------------------------------------------------------------- --------------------------------------·-------------------------·-·· 

E A 

Cnnsl;tteliun -----------------------------------------··-------·-·---------------····-·············-··········· 
!"·n11d i 2 1 t ' " , ,. ' l O 

-----·--·---·-- .... ---- ......... ------ ------·· --- ......... ------ ......... ---- ......................... -................................... ----- .... -............ --------.. - ---.. -.. --- ...... -......... .. 

lnterest 

On Term Lo"n 
- @ 12\ p.a. 

On Working Capita; ~oan 
- @ 14\ p.a. 

Tola I Inleresl 

T.x 
D1•idend 
Repay•~nl d Tnm i•1,1n 
Repay•~nt of Working 
Cap1lal L(Jan 

TOTAL I BI 

Openinj Balanre 
Surplus 'IDefic1L: dur1n~ 
Lhe 1ear i A - R ' 
~'.os1n9 B~l1n:~ 

mu1 2m.ss 2665.58 2665.58 2460.54 2255.49 20~0.45 IW.40 ! 1,4 n. 11 !4JS.Jl \230.26 

o.no 0.00 0.00 !OQ9,0S 732.70 366.35 o.on n.no o.oo 0. 0 0 o.oo ........ -.. - ... .. .. .. .. .. .. -......... -- ............... ... ........... .. ............ .. ............ .. .. -........ . ........... -........... . ........... 
)Q57.6J 2665.58 2665.58 1764.63 rnJ.24 2621. 84 2050,15 l 84 5. 4u I i140. ;,-. 1m.11 W0.26 ........ .. ...... -.. .. .. ...... --.. .. -........... -.... --- .. .. ............ -.... --.. - .............. .. ............ .. ............ .. ......... 

0.00 804.0[, 155!. qq 1812.Sq 1rn.11 I q r,o. 21 1171 . 7~ 10or,. It· i ,q ~ 1. ~ j 17~1.ll 1677.83 o. n·J o.oo 2221.12 mi.32 2776.65 mur, 3131,qB J\)j,Q8 111 l. ~R 1.l1J ,q8 )]]l,q8 n. ryo o.oo 0.00 1708.71 1708. 71 \708.71 170 p,. 71 \ 7rt r..: I 1m.:1 Ii 08. 71 1708.71 

v.oo 0.00 2616.78 2616.78 2616.78 2hi6.80 0, DO o.oo 0. 0.1 o.oo o.oo 
................................ 

43358.04 13936.78 11570.~2 13517.13 12300.50 11714.35 9102,QB mug ~548,4r, 826U6 7988.93 
..................................................................... ----------------------·------------------------------··-----------····· 

0.00 1%8.J.1 5457.47 4623.26 3877. 17 4006.25 4150. 14 1.114.21 f.221.1q 9820.14 lll24.53 

1068.33 438Q,l4 -834.2~ -745.sg 128.88 143.Bq 2184.0q l68q. 5f, 1w .. 1s 1304.40 1013.60 1068.33 r,457,47 4621. 26 1R77.17 4006.25 4150.14 P\Ul A22 i,7Q qr. ;n, 14 I l I 2U3 12138. I] 

--------- ------------------------------------------------------··-----------··----------- ------------------------------------------------
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------------------
JOB NO. : DCU.-105 

URITED RATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

PROJECTED BALANCE SHEET 

URIBIT : 101 

(I 000 us $) 
............ -............. -- --- ..... -- ......................................................................... --...................................................................... --- ........ ----......... --............. -.............................................. .. 

E A 
.................................................................................................................................................................................... 

10 
........................................................................... ~---··--·-------- .................................................................................. ""'"' ............................................................................. . 

Share Capital 22213.18 22213.18 22213.18 22213.18 22213.18 22213.18 22213.18 2itl3.l8 22213.18 i2213.18 
Add: Feserves & Surplus 2412 .16 4132.40 7728.13 10283.50 12816.07 14772.03 16433.46 17801.68 18877.95 19663.42 

SH~RF.HOLRERS' FUND 24625.35 26945.59 29941.31 32496.68 35029.25 36985.21 )864n,64 40014.R6 41091.13 41876.60 
Less: lr.Lang•ble A3sets 1167.30 1037.60 907.90 778. 20 648.50 518. BO m.lO m,40 129. 70 o.oo 

TANG!RLF. NF.T WORTH 23458.05 25907.99 29033.41 31718.48 34380.75 )64fi6.41 38257.54 19755.46 40961.43 41876.60 
hdd: Teri Loa~ 22213.18 222!3.18 20504.47 18795.76 17087.05 15178.)4 1166~.63 11960,92 10252.21 8543.50 rmm FUND 45671.23 48121.17 49537.88 50514.24 51467.80 51844. 75 51927.17 ~17)6,)8 51213.64 50420.10 
Les3: Mel Fizec Assets 40213.75 3Bl66.47 36519.19 34671.91 32824.63 30977,35 29130.07 27282.79 25435.51 23588.23 

NET CURRENT ASSETS 5457.47 9754.70 13018.69 15842.33 18643.17 20867.40 22797.10 24433.59 25778.13 26831.87 
.................................. ····----- --------- -------·- ............................... 

A. CllRENT ASSETS 
... ................................... 

Working Capital 1~467.14 12981.80 14374.90 14452.89 l4m.03 1453U7 14573.31 14613.45 14653.59 14693.74 
Cash ' Bank Balance 
as per Cash Flow Slt3le1enl 5457.47 4623.26 3877.37 4006.25 4150.14 6J.14.ll Bi23.79 qs20.14 1;124,53 12118.13 

·-----··----·------------------···--------------···--------·-------------------·-----··········-··-i1lTAL • A I 15924.61 17605.06 18252.27 18459.14 18643.17 20867.40 221q1,10 24433.59 25778.13 26831.87 
-------- ................ -------- ............... ................ ................ ................ ................. .............. . ........ . 

B. CTIRRENT LIABILITlfSS 

Bank Loan 10457.14 7850.36 5233.58 2616.80 o.oo o.oo o.oo o.o~ o.oo o.oo 
---------------------···-···---------------------------------- .. -- .......................................................... . 

TC'~;:, 181 10467.14 7850.36 5233.58 2616.8r 0. 00 o. no o.oo 0.00 o.oo o.oo 
........................................................................................................................................................................ ~ ............ .. 

Her CURRENT ASSETS (A-81 5457.47 q754, 10 1301s.6~ 15842.33 18643.17 2os61,40 121q1,10 2~433,sq 25778.ll 26831.87 
----------··-------·------·------·-------------·---------·"·•·-----""'"'"'"'"'"'"'"'"'"'""'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'M"'"'•••••••••• ..................................... .. 
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JOB NO. DCJI.-105 

DEVELOPMENT 
CONSULTANTS 

F.XHIBTT : l 02 

UNITF.D NATIONS TNDUSTRTAT .. DF.VEJ.OPHENT ORGANJ?.ATTON 
ANO 

ARAB TNOUSTRTAJ, OF.VF.J.OPHRNT AND MJNTNG ORGANT?.J\TION 

PRO.JP.CT PROPJT,E ON OVF.RHEJ\O J,TNF. ACCES.iORTES 

BRF.AK-EVF.N ANAJ,VSTS 

1. Rnw Mctleria]s and Conautnnblea 
2. PowPr 
3. Waler 

4. Sub-Lo La 1 ( 1 l:hru 3) 
5. Contingency 

6. VARTARI.F. COSTS 

7. RF.VF.NllF. 

8. CONTRJRUTTON 
(7 - 6) 

9. T,abour & Pl.-1nt Overhead* 
10. Other FHclnry ExpenRe8 
11. Administrative & SnlPH F.xp~nAeH* 

1 2. Sub-Tota I ( <) t.hru 11 ) 
11. Conti ngPrwy 

14. Sub-Tot.;ll ( 12+111 
15. Tnten~1:1t* 
1 fi. 01•prt-!c i ..t ti on 

17. PIXF.O COSTS 

BRF.Afi-F.VF.N SALES 

ARF.AK-F.VF.N PCTNT 

C?~SH RRF.AK-F:VF.~ SAT.F.S 

CASH RP.F.AK-F.VF.N POINT 

17*7/8 

< '000 llS $) 

AMOllNT 

26041.lA 
95A.33 

78.96 

27078.47 
] 351.92 

28432.40 

54480.80 

26048.40 

11395.75 
498.00 

1930.91 

J 3824.65 
691.23 

1451r,.R9 
2111.27 
1976.CJA 

1RA04.1.1 

1<n29. 24 

12.n. 

v; 1 94. 'l5 

64.6% 

------------------------------------------------------------
* 
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l 2 - 3l) 

DEVELOPMENT 
CONSULT ANTS 

JOli NO. DCIL-105 EXHlBIT : 103 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZ~TION 
ANO 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJEC1' PROFJT.E ON Ql/ERHEJ\D [,JNE ACCESSORJ F.S 

INTERNAL RATE OF RETURN 

< ·non us s > 

----------------------------------------------------------
Y·-'·-' r r\Pi Inflow 
---------------------------------------------------------

0 -44426.36 0.00 -44426.36 
1 0.00 7858.79 7858.79 
2 0.00 10736.11 10736.11 
3 0.00 12771.24 12771.24 
4 0.L:) 12429.38 12429.38 
5 o.oo 11858.:.!4 11858.24 
6 o.co 11287.07 11287.07 
7 0.00 10715.95 10715.95 
8 o.oo 10144.80 10144.80 
9 0.00 9573.66 9573.66 

1 c 0.00 9002.53 9002.'i.~ 

IRR 20.] % 

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

Oulfluw = Projecl Cost 
Inflow Profit before Inl.erest,Deprecialion and T.:ix 
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~------------DEVELOPMENT 
CONSULT ANTS 

I PLANT LOCATION : TUNISIA 
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... - · 1 

COUNTRY : TUNlSTA 

DEVELOPMENT 
CONSULTANTS 

The fjnancia) analysis and evetlualion of the proposed 

projP.r.t for set.ting up of Overlu·~<td T,ine AccPssuries pl.::1nt. 1n 

Lhjs cuunlry arP based on U1e capacity ulilis-.Ljon, pr11~e 

etnd '~osts. 

ProjP.ct Cost 

The t--sl. i lild Led cost. of U!P pro jecl of Het Ling up it 

l' I dill. 1 s .1 round 

Exhjbil.-104. Th~ 

towards 

us s 41.82 mi 11 ion "1S ('cifl 

µrojPct cost 

o I.and and land development. 

o Build.iny nnd civi 1 work 

o PJanl and machinery 

o Miscellaneous fixed dS1::;el.M 

o Preliminary expenses 

o Pre-operative expenses 

o Technical know-how fees 

12,000 1'PA 

sef~n from 

expPnditure 

Preliminary expenses have bePn assumed on a lumpHum hasis on 

Lhe projecl cost. Pre-operative expem;es hdve lhree 

components, 

m.i ace J l aneom~ 

viz., estdbliRhmenl, travelling expenses 

expenHPH. RstahJiRhmenl costs havP 

and 

been 

computed on the b<tHiH of Sdlaries payablP. and overhe.-HlH to 

various personnel whu have to he rP.cruited al various 

lP.vell'I, during the <:onHtrucLion perio,J. 'l'ravP.lling t>XpenHH 

hr1ve been LakP.n aR tipprnximiitely 10% of f!HLiib)jHhmenl coRl.s 

from H•~cond to the lnHt quartf~t· of I.ht~ conHtrucLion pPriod. 

Miscellaneous expenses have also bPen taken on d Jumpsum 

basiH. Technir.al know-how fees have been taken rte ].'1% of 

Lhe project coal excluding intereHt during construction and 

mdrgi.n money for working capital. 
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DEVELOPMENT 
CONSULTANTS 

5\ cushion has been provided towards conlin9ency. This cost 

also includes interest during construct.ion and margin money 

for working capital. 

Phasing of capital expendiLur~ is based on implementation 

plan, and i nt.erest dur in9 cons I.ruction has l11-•P11 compuled 

based on Uw phetHj nq. Thf>se two ri rf> pres~n1..P.d Jn Exhi h: Ls 

1 05 and I Ofl rt•HpP.ct i ve I y. 

Mrt rg Jn muru··y for workiny capit..rll IS l II 

Fxhibit.-107. T11 i·ompuliny 1Hdryi11 raoney ii 1,.; rlss1uned lhnl 

rtdequnle pn.>viHICJtlH h.-ivf' 1..o bf:' kepi.. towards slorrige of rii"' 

materirtls etnd con~mm<-tbleM requirf'd to be imporl..Pd. 

The projt->cL iH assumed to be financed by Debt.-Fgu.ly Ralio 

of 1:1. 

Production, S;,Jes and Revenue 

Statement of production and salen of various produr.L rangP. 

and the revenue that. will be generated from the sales of the 

products over lhe 10-year period iH preRenled Ln 

Exhibit-108. Capacity ulilisaLion is assumed al the ratP of 

80\ in I.he first year, 90% in I.he He~ond yeetr r.inrl 100% from 

the third year onwards. 

Costs 

The annual costs of production and S<t]ei; computed over JO 

years are preHentt~d in Exhibit.-109. ln eat.i.mr.tt.irig U1PRP. 

coHls il 11; assumf~d thcst t!ie Hdliiriea nnd W<tges wi JI 

incrertHf' at I.he fl<:it~ ratf> of S% f'Very yPr.ir. 

Profjta}Jj}jl..y 

Projected profitability stat.errif'nl. I 8 presentr~d I n 

F.xhibi.t-110. 'T'hP. avP.rage profit befon~ Li:ix workH out t.o 1'>~ 

of ave rage rf'venue. 
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1~ - 3 3 

DEVELOPMENT 
CONSULT ANTS 

Statement of fixed assets and depreciation under straight 

line meLhod is presented in Exhibit-111. Tax compulaLion and 

depreciation for Lax are presented in F.xhibits 112 and 113 

repspectively. 

Working capital requjremenls are shown in F.xhihil-114. 

Projected cash flow HLatement drtd ha lance shf'!el OVf~r 1 0-yea r 
perjud are shown J " F.xhibjt.s 115 and J 1 6 respecLively. The 
term loan w i I 1 n~pd id in 15 years including 2-yee1r 

moraLorum. 

Thf-' projecl breaks even at. around 63. 0% and shows j nlerna 1 

rdl.e of return of 22.8% as can b~ seen from F,xhibjts 117 <irtd 

118 respectively. Tn computing jnLernal rate of relurn, 

outflow is taken as the project cosl and inflow LR taken ~s 

the profit before interest, depreciation and tax. 
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l :.' - 34 

JOB ~10. i DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT : 104 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO.tECT PROFILE ON OVERHP.AD l.INP. ACCP.SSORIP.S 

F.STTMATED PROJECT COST 

( '000 us $ \ 

---------------------------------------------------------------------------
T l.P.ms Value Total 

---------------------------------------------------------------------------
J • Land and I .and Deve J oprnent 

(@ US$ 138 per m2 for ') 7 ,000 m2 ) 

2. Bujlding and Civil Work 

i) Workshop Building 
(@ USS 694 per m2 for 20,454 rn 2 ) 

ii) Administratjve Building 
(@US$ 833 per m2 for J,152 m2 ) 

iii) Auxiliary Bui I dings 
(@US$ 833 pPr m2 for J,476 m2 ) 

Sub-to la I ( 2) 

3. Plant and Hach)nery 

i ) 

i j ) 

i i'i) 
iv) 
v) 

Imported 

- Aluminium Foundry 
- For·g.ing shop 
- Cast Iron Foundry 
- Fabrication shop 
- Ha~h.ineshop, Toolroom & Die Repairshop 
- Galvanisi11g shop 
- Halerial Testing l~boratory 
- Central Maintenance shop 
- Auxilfary F.quipment & Handtools 

Total F.O.R. Value 

Jnsuran~e & Freight (@ 10% of POB Value) 
C, 1 .F. Vaine 
Import duty @ 6% on CIP value 
Transporl':tt.ion @ 1% of CTF Value 

l.anded CoAt. at Site [Sub-total (3)) 

7866.00 

14195.0~ 

959.62 

1229.51 

2026.99 
2066.10 
1275.4~ 

586.3') 
552.67 

61 . 80 
JOO .32 
109 .03 
137.28 

6915.99 

691.60 
7607.Sa 
456.46 

76.oa 

78f.f.,OO 

lh3fi4.21 

A 141J. 11 
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1 :2 - 35 

JOB NO. DCIL-105 

Items 

4. 

i) 
ii) 

iii) 
iv) 

v} 
vi} 

vii) 
viii) 

ix) 
x) 

xi) 

Mjscellaneous Fixed Assets 

Transformer~ 

Switc:h~ears 

Ct•ntral Aircundil iunin;; syslerr. 
Illum:inaliuu,Fans a11d Room Coolers 
Waler Pumps and Tank 
Oved1e<td fuel o:il :::tora;;1· lauk 
Compressors 
Fire fighting system 
Telecommunication system 
Off ice Furniture and Equipment 
Ve hie !es 

Sub-tol al ( 4) 

5. Preliminary Expenses 

6. Pre-operative Expenses 

i) Establishment 
ii) Trave 11 ing Expenses 

iii) Miscell~neous 

7. Technical Know-how Fees 

8. Sub-lolal (1 lhru 7) 

9. Contingency @ 5% on above 

IO. Sub-total (8 & 9) 

11. Inten~st dur jng Construct ion 

12. Margin Money for Working Capital 

TOTAL COST 

Value 

106.80 
4.00 

173.87 
9.00 

34.60 
9.00 
25.4~ 

2.00 
2.00 
3.00 

90.00 

so.oo 

1268.68 
126.00 
60.00 

1311 .oo 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 104 

( '000 us $) 

Total 

45'L 75 

50.00 

14)4.68 

1311.00 

35665.75 

1783.29 

37449.04 

382 l .f16 

SS2.44 

41823.14 



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

: I 

JOB JO, : DCIL·l05 

UNITED NATIONS INDDSTRIAL DEVELOPMENT ORGANIZATION 
ARD 

ARAB INDUSTRIAL DEVELOPMENT AND MIRING ORGANIZATION 

PROJECT PROPILE ON OVERHEAD LINE ACCESSORIES 

PHASING OF CAPITAL EXPENDITURE 

EXHIBIT : 105 

('000 us$) 
------~------------------------------------------------------------------------------------------------------------------------------------------------------------·----- ---

Construction Period in Quarlers 
Total --·--------------·-·····-···-------·---·-··-··-·---------------·····----·························-······-···-··--·--··-· 

I 0 11 12 
·••••••••••••••••••••••••••••••••••••••·••·••·•·••••••·••••••••••••••••••••••••••··••••••••••••••••·•···••••·•··••••··•·•·····••··•·••·····••·•·•·••••••••••••••••••••••••••• I ,_. 

1. Land and Land Oevelop1enl 7866.00 

2. ~u1ld1nq and C1v1I Nork 16384.21 

ii llorkshop Building 14195.08 
iii Ad1inistrative Bil1lciin9 m.62 
iii I Au1iliary Buildings 1229. 51 

] . Plant and Machinery 8140.11 

ii Order in9 2442.03 
ii I Supply, delivery and 

installal1on at sile 56%. 08 

0.00 JQ66.SO 1966.50 1966.50 1966.50 o.no o.oo 

o.oo 
0.00 
o.oo 

0.00 

o.oo 

o.oo 2027.87 2027.87 2027.87 2027.87 2027.87 
0.00 0.00 o.oo 239.90 239.90 239.90 
0.00 o.oo 0.00 409.83 409.84 409.84 

uo o.oo 1221. 02 1221.01 o.oo 0. 0 0 

o.oo o.no o.oo 0.00 o.oo o.oo 

o.oo 

2027.8 1 

m.n 
1). 00 

o.on 

o.oo 

0.00 

2027.86 
o.oo 
o.oo 

0.00 

2777.8[ 

o.oo 

o.oo 
o.oo 
o.oa 

0.00 

2777.81 

o.oo 

o.oo 
o.oo 
0.00 

o.oo 

85.48 

o.co 

o.oo 
o.oo 
o.oo 

o.oono om < 56.98 Z m 
(./) r-co 
r-\J 

~~ zm 
--iZ 

- (./) --i 

u 

(,, 
~ 



-------------------
JOB 10. : DCIL-105 EXHIBIT : 105 

1'000US$l 
------------------------------------------------------------------------------------------------------·-------------·--------------------·-----------·--·-········-·---------

Conslr11clion Perinrl in Quarl~r~ 

Tolll -------·--·----------------·----------------·-·----------·-----·-----·-------·-----··-·-----·--·-·--·····-··-··········· 
10 II 12 

-----------------------------------·------------------------·---------------------------------------·--------------------------~------------------·-···-----------------·----

4. Ntscellaneous F11ed Assets 459.75 
... __ ........ 

il Transfor1ers 106.80 0.00 0.00 0.00 0.00 21.36 0.00 0.00 o.QO 85. 44 0.00 0.00 o.oo 
lil Svitch~em 4.00 o.oo o.~c 0.00 o.oo 0.80 o.oo n.oo uo n.oo 0.00 o.oo o.oo 111) Cenlral A1rcondilion1n9 sysle9 173.87 o.oo 0.00 o.oo o.oo 34. 77 o.oo o.oo o.oo 139.10 o.oo o.oo o.oo 
iv) Illw:ination.Fans and Roo1 Cooiers uo 0.45 0.00 O,QO O,QO O.QO 0.90 o.qo o. qo O,QO O,QO 0.90 0.45 I 
vl Waler Pu1ps and Tank )4.60 0.00 0.00 0.00 8.65 8.65 8.65 8.f,5 o.on 0.00 0.00 o.oo o.oo 

1 
VJ) O~erhead fuel oil storage tank uo 0.00 o.oo 0.00 0.00 4.50 4. 50 o.oo a.on n.oo o.oo o.oo o.oo 

vul Co1pressors 25.48 0.00 o.oo 0.00 0.00 5.10 o.oo o.oo n.oo o.on 20.38 o.oo 0.00 
Vlll) Fire fighting syste1 2.00 o.oo o.oc 0.20 0.20 0.20 0. 2C 0. 20 0. 20 0.20 0.20 0.20 0.20 

ul Teleco11unicllion sysle1 2.00 0.00 0.20 0.00 o.oo 0.20 0.20 0. 20 0.20 o.oo o.oo o.oo 1. 00 I -- i re 
I) Off ice Furniture and Equip1ent 3.00 0.00 0.15 O.JS o.oo o.oo 0.1~ o.oo P..00 0 .15 o.oo 0.40 2.00 

u I Vehicles qo,oo o.oo 18. 00 18.00 o.oo o.oo uo 0.00 0, 0 I~ uo 0.00 o.oo 36.00 I c~ ,, 
5. Prel111nary E1penses S0.00 25.00 25.00 o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo --- -...... 
6. Pre-operative E1penses 1454.68 

1 I Eslabl ish1ent 1268.68 0.00 22.30 ~3.40 73.80 73.80 89.7q 8Q, Jq aq,7Q qa,79 98.79 98.79 479.64 
i1l Travell1nq Eipenses 126.00 O.GO 2.0G 5.00 7.00 7.00 uo uo uo 10.00 10.00 10 .oo 48.00 

ii1l Miscellaneous 60.00 5.00 5.00 5.00 5.06 5.00 5.00 5.00 5. 00 5.00 s.oo uo 5.00 

7. Technical lnow-how Fees 1311.00 65.55 65.55 131.10 111.10 131.10 131.10 111. l Q 111.10 l) 1.10 1J1.10 65.55 65.55 
----------------------------------------------------------------------------·-···················-····~·-···-------------------(")CJ 

8. Sub-total l I thru n 15tifi5, 75 %.00 2104.70 4208.!2 5442. 04 6158.4~ 2rn.:1 2m.4S ;~Oi,!B ~28~ .. 1~ 3044.18 266.32 694.820 ~ 
Zm ·L Cont1n9~~cy @ 5\ on ahov~ :~suq 4.ao 105.23 m.41 m.10 101.n 14UD !H.12 ;:r.,11 Lf,4,;7 152.21 13.32 34.75~5 

··------ ··-·-----·---------·-·--··-·------·------·-··---·-···----····································-·····-·------------······r--
t~. Sub·lolal l 8 & 91 3144U4 !DO.SO 2209.93 4418.Sl 5714.15 6466.42 1ns2,qn 30~Ui 20U4 5C.4U! 11%.H m.65 729.57> ~ 

zm 
------------·-···-·---··-·--··-··-·-·-- ·······--·------------·-------------------------------------------···------------------ ··-···----------····--······-----------------·--i z 

(./') ~ 



-------------------
JOB llO. : CCIL-105 

UNITED RATIONS IRDDSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

ESTIMATION OF INTF.REST DORING CONSTRUCTION 

EXHIBIT : 106 

( '000 us $1 
------------------·------------------------------------------------------------------------------------------------------------------------------------------------

conslruclion Per1nd tn Quarters ---·---·--·-------·-·-·-·---- Total -------------------------------------------------------------------------------------------
q 10 JI l 2 

--------------------------------------------------------------------------------------------------------------------------~------------------------------------·-·· 

Capital Expenditure I DO.SO 2209.93 4418.51 5714.15 6466. 42 3082.90 3068.57 2632.54 554UI Jlq6.Jq 279.65 729.57 37449.04 

llar9111 lloney o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 552. 44 552.44 
---------------------------------------------------------------------------------------------·--------------------------

Total 100.SO 220U} Ul 8. 51 5714. ! 5 6466.42 3082. qo 3068.57 2632.54 554U! 1J%.1~ 27U5 1282,01 18001.48 
-------------------------------------------------------------------------------------------------- ---·--·----------

Zqui ty 50.i8 1114.08 2243.55 2930.18 3353.44 J 69Q,57 1718.05 i524.35 1016.94 1877.04 43Ul 947.57 20911.57 

Le.an 5U8 1j14. 08 2243. 55 2930' 17 3353. 44 lm.ss 1718.04 1524.15 l0\6,q4 i877,04 436.02 H7.57 20911.57 

------------------------------------------------------------------------------------------------------------------------ ---------
Tola I 101.56 2228.16 4487.10 5860.35 6706.88 339q,15 3436.oq 3048.70 6n33.B8 1754.oe s12.03 1B95.14 41823.14 

-·---------------------------------------------~--------------------------·······-----------·----·--·------------------- ---······ 

no om 
z~ 
V> r-
c O 
r- -0 

~~ zm 
--iZ 
V> --i 

...... 
,,~ 

I 

w 
OJ 
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JOB RO. : DCIL-105 UKIBTT : 106 

!'000 us $1 
----------------------------------------------------------·-------------------------------------------------------------------------------------------···-·-·····--

Construction Period in Quarters ---------····-- Tota! 
------------------------------------------------------------------------------------------------····-------

I 0 II 12 
----------------------------------------------------------------------------------------··-----------------------------------------~----·-···--·--···----·--··-····· 

Interest on loan 
----------------

- @ 12\ p.a. 

Total 

Debt/ !qui l y 

0.76 16. 71 33.£S 4U5 50.10 ,5,4q 25.77 22. 87 45. 2 5 ~8. I(, U4 IUI 
l. 5 2 33. 42 67. ll 97.91 100.60 5o,qq 51. 54 45. 71 qo.s1 56.31 I J.08 

I. 52 33.42 67.31 87.91 100.60 50,q9 51.54 45. 73 9U! 56.31 
!. 52 33. 42 67.31 81. 91 100.60 50.99 51. 54 45. 7 3 90.51 

!. 52 33.42 67.31 87. qi 100.60 so,qq SI • 54 45.73 
!. 52 33 .42 67.3i SUI 100.60 50,qq 51. 54 

!. 52 33.42 fi 7. 31 87,ql 100.60 50.99 
J. 52 33.42 h7 .JI 87. 91 100.60 

l. 52 33. 42 67. 31 87.91 
I . 52 31.42 67. 3l 

'.. 5 2 33.42 
I. 5 ~ 

----·-------------·----------------------~-------------------------·----------------------------------·······-----------· 
0,76 18.23 68.SQ 146.20 240.46 316.25 Jri7.52 416.lfi 4$4.27 557.fiq 592.18 613.13 

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

1.00 I. 00 1.00 !. 00 1. 00 1. 00 !. 00 !.00 

HF.ANS OF FIH~NCIHG : 

l . 011 I. 00 

F.Jll!TY 
[,r.AN 
1''1T~L 

1.00 

1nq1u1 
20911.\7 
41821.14 

1.00 

31J.66 
598.91 
m.sJ 
529.52 
m.01 
393.28 
341. 74 
290.75 
190 .15 
102.25 
34.94 
I. 52 

---·-----
3821.66 

·····-··· 

1. 00 

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

I 

I 

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

>~ zm 
--tZ 
(/) --t 

...... 
r,: 

w 
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1::: - 40 

DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT 107 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAO LINE ACCESSORIES 

MARGIN MONEY FOR WORKING CAPITAL 

( '000 us s) 
------------------------------------------------------------------------
Sl. 
No. 

I. 

2. 

3. 

Item 

Raw materials & 
Consumables 

Finished Stock 

Sundry Debtors 

Sub-Lotal 

4. Expenses 

Toli\l 

Per.iod 
(Days) Cost 

90 5393.73 

30 2131.97 

30 2472.67 
-------
9998.37 
-------

30 552.44 
-------

10550.81 
--------

Bank Finan<.:~ 

Available 
(%) (Amount) 

100% 5393.73 

100% 2131.97 

100% 2472.67 
-------
9998.37 
-------

0% o.oo 
-------
9')')8,37 
-------

Margin 
Money 

o.oo 

o.oo 

0.00 

0.00 

552.44 
------
552.411 
------



-------------------
JOI IO. : DCIL·'05 EXHIBIT: 108 

mm RATIONS 15DOSTRIAL DEVELOPMHT ORGANIZATION 
AID 

ARA!I INDUST:tlAL DIVILOPMENT AMO MINING ORGANUATION 

PROJ8CT PROPIL~ OM OVIRHEAD LIU Amssoms 

STATKllHT OP PRODOCTJO~, SALIS m R!VBNUE 

fin MT) 
......... -- .. -...... "' ........ -- ................................................................. -............................................................................................. -.......... ~ ................................. -· ...................... 

OPIAATJNG YF. AP~ 
.................. ---- ...................................................................................... ' ........................................................... 

10 
........... -................................. --- -.......... -............................. -- ............ . ........ .......... .................... ...... .................... .. ... . .. .............. ..... .. .. .. ... .. ... ... .. --...................................................................... 

liorking Day!/YeH l30 lOO lOO 300 J~O 100 JOC JOO lOO 300 
llltl ual1on 80\ 90\ 100\ 100\ 100\ I 00\ l 00\ 100\ 100\ 100\ 

1 tClups & Yok~ Pia lea I .... 
'" 

al Alu11n1u1 Capacity 708. 00 70&.00 708. 00 1oq.oo 708. 00 10s. on m.no 10UO 708.00 708.00 
I "'-.... 

Opening 9 lock 0' 00 47. 20 53.10 59.00 suo 59.00 sun suo 5UO 59.00 
Product ion 566. 40 637' 20 708.00 708.00 108.00 708,00 lVB,00 708.0~ 7 0 8' 00 708.00 

Tota I 566.40 684' 40 761.10 71i1.00 161, 00 m.oo m.oo 7&7. 00 m.oo m.oo 

CI os 1 ng Stock 41 .10 Sl.10 59 '00 5UO 59.00 5~. 00 suo 59.00 59. 00 59' 00 
s.11 ~s m.20 631.30 102.10 708 .oo 708' 00 Joe. on 708.00 708.(0 708.00 708.00 

Price/~T US $ 12000.00 12000.00 12000.00 12000.00 12000.00 mno.oo 12000.00 12000.00 12000.00 12000.00 
Reven11~ ( '000 US $) me. 40 7575.60 8425.20 84%.00 muo 84%.00 muo 84%.00 84%.00 8496.00 

hl Sleel Capacit; 214.00 214.00 214.00 214.00 214. 00 214.00 214 '00 214. 00 214 '00 214.00 

opeo1n9 st~ck 0 .oo 14. 27 16.05 17.83 17.81 11 .n 17.81 11.8) 17' 81 17.83 no 
Pruducl ion 171.20 192.60 214.00 214.00 214.00 i 14 Ji'I 214.00 214. 00 214. 00 214.00 om 
!ot1 l 11l.20 m.87 230. 05 2J\. 81 211.Rl 231 ,H1 l l I. Bl 23\, 81 211. 83 m • &3 z~ 
t'lus1n9 Slw:k l 4. l7 16.05 17. 81 I J .83 i 1, ~ l \ 1, fi '\ 1 J. Bl IU\ 17, 81 17 ,83 (/)r-

Sales i Sb. Qi IQ0,82 2\2. 22 214.00 l 14. on ll 4, 1)r1 214. nn llUO ll 4 .oo 214.00 co 
r- ""'O 

PrmiMT US $ moo.oo moo.oo moo.no moo.oo moo.on moo.no moo.no mca.oo moo.oo moo.oo ~~ 
Revenue t '000 US $1 3m,li1 ms.21 4732.43 4172.20 4772.20 4772.20 4772.20 mi.20 4772.20 4772.2j zm 

--iZ 
(/) --i 



-------------------
JOB •o. : DClL·l05 EXHIBIT : 108 

I in KTI 
.. -....... -- ........................................................................ -.......................................................................................................................... -...... -................................. .. 

OPERATING YEARS 
................................................................................................. -................................................ -................................. . 

10 
··-·· .... "' .................................................. -........................................................................................................... -.................................................................................... .. 

cl Duclile lro11 

Opening stock 
Producl10n 
Tola I 
Cloung Slock 
S:ilu 

Prict IMT US $ 
Pe1·~n11e I' 000 US $) 

Capac1ly 

21Coapr~ssion e lhd·s~n Jo1nl1 

10.00 

0 .oo 
8.0D 
8 .oo 
D. 67 
1. n 

10.00 10.00 

D.67 D. 75 
9.00 10.00 
9.67 10.75 
O.H 0.83 
8,q2 9.92 

l o.oo ID. 00 

0,8) 0.81 
JO.OD I 0.00 
10.83 10.8) 
0.83 Ul 

10.00 10.00 

I 0. 00 

0. R.1 
10.00 
10.8) 

O. R3 
I 0 ,00 

I 0. 00 

O. BJ 
In.DO 
I 0, 81 
0, A 1 

1 o. on 

I 0, OD ID. 00 I 0 .00 

O.Rl 0.83 0.83 
10.00 10.00 lG.00 
10.81 10.8) 10.83 

11.83 U3 O.U 
10.00 10.00 10.GO 

10000.00 10000.0D 10000.00 10000.00 10000.00 10000.00 10000.00 10000.00 !0000.00 10000.00 
71,J) 89,}7 99.17 100.00 100,00 lilO.~O 100,00 100,00 100.00 100,00 

al Alua1niua Capacity 580.DO 580.00 580.00 SB0.00 580,00 180.00 m.oo 580.00 580.00 58G,00 

Openi 09 stock 
Produ~l1on 
Total 
Closing Slock 
~al~s 

Vr1celMT US $ 
Rmnue {'000 US$) 

b) Slee! 

Open1n9 stock 
~roducllon 
Total 
Clc1s1ng Slock 
Sa \Ps 

Capacity 

0.00 
464.00 
464.00 
38. 67 

425.33 

38.67 
m.oo 
56D.67 
43. 50 

517.17 

43.50 
580. 00 
623. 50 
48.ll 

m.11 

48.13 
580. 0 0 
m.11 
48, 33 

580.tlO 

48.]3 
580. 00 
rn.11 
48. 3) 

580.00 

48.)J 
m.on 
m.J3 

4R, 33 
580.00 

48' 31 
~80. on 
m.11 
48. JJ 

m.oo 

48. J1 
m.oo 
628 .13 
48' 33 

m.on 

48.)J 
m.oo 
628. 33 
48. JJ 

Sta.DO 

48. 33 
580.00 
6 28. )J 
48. 33 

580. 00 

1mo.oo 13400.00 1340D.oo 13400.00 13400.00 JHOo.oo 11400.00 1mo.oo 13400.00 13400.00 
5699.47 mo.01 7707.23 m2.oo mi.no 7172.00 m2.oo 7772.0Q 7172.00 1112.00 

17.00 17.00 17.00 17.00 17.00 !1.00 17.00 17.00 17.00 17.00 

0.00 1.13 1.28 1.42 l.t2 1.42 1.42 1.42 1.42 1.42 
13.60 15.30 17.00 17.00 17.00 17.00 17.00 17.00 17.00 17.00 
ll.60 16.43 18.28 lft.41 18.42 IA.Cl 18.42 18.42 18.42 18.42 
l.lJ 1.28 1.42 1.42 1.42 1.42 i.42 1.42 J.42 1.42 

12.47 15.16 16.86 l7.00 17.00 11.00 17,00 !UO 17.00 17.00 

no om 
z~ 
(./),..... co 
,..... ""'O 

>!~ zm 
-iZ 
(./) -i 

,_. 
r~ 

.t. 
r, 



·------------------
JOB 10. : DCIL·l05 llRIBIT : 108 

( 1n KT! 
................... -- -....... -.......................................................................... -................. -... --- ............................ ----...................................................... -....... -.................................. 

0 P E R A T 1 H G YE AR S 
.................................................................................................................................. -.......... -.................................. 

10 
......................................................................................................................................................................................................................................................................... 

Price/KT US $ 34000.00 moo.oo moo.oo moo.oo moo.oo moo.oo 14000.00 moo.oo Hooo.oo moo.oo 
Revenue f I 000 ns $I 423.87 SIS.JS 573.18 m.oo m.oo m.0,1 m.oo m.on m.oo m.oo 

))Corona Shields ~ Arcing Horns 

a) Alu1i111u1 CilpiCily 22.00 22.00 22. 00 22 .oo 22. on 22, I 0 ~' I I :l. 00 22. 00 22 .oo 

Opening stock 0. uo l. 47 1.65 I. Bl I. 8J 1. 8j J.81 I. 81 1.83 1.83 
Producl ion 17.60 19.80 22.00 2l. 00 22. 00 22. 00 22 '00 12. 00 22. c~ 22.00 
Total 17.60 21. 27 23 .65 23. 83 23.Bl 23 .81 23.83 21. 8J ll.83 23 .83 
Closing Slock 1.47 1.65 1.83 1.83 I. 83 l. 83 1. 81 I. 83 I. 83 1.83 
Sales 16.ll 19 .62 21.82 22 .00 22 .oo 22 .00 22.00 2 2. 00 ll .00 22.no ..... 

N 

I 
Pme/!1T US S moo.oo moo.oo 40000.00 40000.00 moo.on moo.no moo.on moo.oo moo.oo 40000.00 

A 
Revenue ( '000 US $) 645.ll 784.67 872.67 m.oo 880. 00 son.no RBUO R80 '00 m.oo 880.00 w 

bl Sletl CapiClly mo.oo mo.oo mo. oo mo.oo mo.oo mo.oo mo.ou 2510. 00 2530. 00 2530.00 

Op~n1n9 slack 0. 00 168.6 7 189.75 210. BJ 210 ,81 210. R1 210. 81 210. Rl 210.83 210.83 
Production 2024.00 2277.00 2530. 00 2530.00 mo.oo mo.oo mo.co mo.r.n mo.oo mo.oo 
Tola I 2024.00 2445.67 2719.75 2'40.83 2740.83 2740.81 2740.81 2740.83 2740.83 2740.83 
Clos1119 Slock 168. 67 189. 75 210 .83 21D.83 210 .8) 210. 81 210 .61 210. 83 210. 83 210.Sl 
s~ Ir.~ 1855.Jl 2255.92 2508.n mo.oo mo.no mo.oo 25]0.0lr mo.oo mo.oo 2~10.00 

Pr tct /HT llS $ mo.oo lqoo.oo 1900.00 mo.oo 1900.00 mo.oo 1 ~on. oo 1m.oo mo.no 1qoo.oo no Re~e1111~ ( '~00 US SI 3525.13 4286.24 4766. q4 4807. 00 4807. DO 4807.00 mun 4B07 .00 4807.00 4807.00 om 
41 Spacer z~ 

(/)r-
al Aiu11n1u1 Capacity 70 .oo 70. 00 70.00 70. 00 70. 00 1n. on 70 .oo 10 .on 70. 00 70 .oo co 

r--o 

Open1119 stock 0 .oo 4 .67 s. 25 5. 81 5, Ri 5 .83 5.R' 5, RJ s.~j 5. 83 >~ 
hodur.t11Jn 56. 00 63 .oo 70.00 70. 00 70' 00 70.00 10. no iO, 00 10 .oo 70. 00 zm 

-tZ 
U>-1 
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JOB NO. : DCIL-105 EXHIBIT : 108 

Un NTI ......................................... ·-· .......... --.................... -......................... -................ -...... ---- ................. -.............. -..................... -............. -.. -....................................... -· ................ ---------
OPERATING YE AR S 

••.,,. ••,. .. •• • •"'"' •• •• ••••-•.,.,'"' ,.,. .. ,.,..,. •• • ••• •• ,.., • •., • • •••., "'"',. r,.'".,"., •,.,. • •"'"., ".,,.,. '"''"' • • • •,.",..,'" • • • • • * •••• ••••• • 

10 ............................................................................................. -................................. -............................. -....... -................. -................. -.............. --........... -· .......................... 

fol~! 56. 00 67. 67 75.25 75. 83 75' 8) i' .. 81 7'..BJ 75, BJ 75. 83 75.83 
Ch•s1n9 Stock 4 ,67 5. 25 5 '83 5.83 5 '83 U1 U1 5. 83 5' 83 5.83 
Slles 51. )) 62.42 69' 42 70. 00 70 .oo 70' 00 70 .co 70. 00 70' 00 70.00 

Price /MT llS $ 6Booo.oo moo.oo moo.oo moo.on moo.oo 680~0.oo moo.oo moo.no moo.no moo.oo 
R~venue I '000 OS $ l 3490.67 4244' 33 4720.33 4760. 00 mo.oo mo.no 4760.00 mo.no 4760.00 4760.00 

bl st~el Capacily m.oo 155.00 lS5. 00 ISS.00 155.00 m.on 155.00 155. 00 155. 00 155.00 

Open1 ng alvck o.oo 10.33 11. 63 12.92 12. 92 12. 92 12. 92 1i.n 12. 92 12. 92 
Production 124.00 139.SO 155.00 155. DO 155. 00 155. 00 m.oo m.oo 155' 00 155 .oo 
Tola! 124.00 149.83 166.63 167' 92 167.92 167.92 167. 9l 16 7. 92 167.92 167. 92 I ... 

N 
'~I ~11 ng Stock IO. 33 11. 63 12. 92 12 '92 12. 92 12. q 2 12' 92 12.n 12. 92 12. 92 
Sil )1·~ 113.6 7 138. 21 153. 71 m.oo m.oo m.on m.on l~U1l 155.00 155.00 

I ,&. 
A 

Price/MT US $ 10000.00 10000.00 10000.00 10000.00 10000.~o 1onnn.oo 10000.00 10000.00 10000.00 10000.00 
Revenue ( '000 US $1 1136.6: 1382.08 1537.DB 1550.00 1m.oo mo.oo 1550 .oo 1550. 00 mo.oo ISS0.00 

51Araour Rodi 

.ii Ala11n1u1 Cap.icily iJ0.00 730.00 730. 00 730.00 730. 00 730.00 730.00 730 '00 7l0.00 730.00 

Opening stock 0 .oo 48.67 54. 75 f.O .83 60. 83 ~O. R3 h0,R1 60, R1 60. BJ 60. 83 
Prciducl ion 584. 00 m.oo m.oo 7lO '00 730.00 m.oo 110. on no.oo 730.00 no.oo no Total 584. 00 705.67 784. 75 790. 83 790, SJ H0,81 HO,A1 m.s1 m.81 790.83 
rlos1n9 Stc•ck 48.67 SL 75 60. 83 60, 83 M.81 ~UJ 60, BJ ~O. BJ 60. BJ 60. Bl om 
Sales m.n 650.92 723.92 m.oo m.oo 710.00 rn.oo 7J0,00 'il0.00 730.00 z~ 

(./) r-
Prne/llT US $ 10200.00 10200.0~ 10200.00 10200.00 10200.00 10200.00 10200.00 10200.io 10200.00 10200.00 co 

r--o Revenue ( '000 US $1 5460.40 6639. 35 7383. 95 7446.00 14H,00 7446,00 744UO HH.00 7446.00 1446.00 ~~ zm 
-;Z 
(./) -t 



_________ ... ________ _ 

JOB 110, : DCIL·lOS llBIBIT : 108 

I 1n HTl .......... -.................................................................................................... ~-- ......................... -.................................................................................... , ............................ 
OPEkATING yr. u ~ 

............................................................................................................ -................................................................ 
I 0 -............................................ -....................................................................................................................................................... -............................................................... 

b)Yibral1on Duper 

d) Cast Iron Cap.icily 950. 00 950.DD 950. OD 95D.OO 950. DC m.oo m.oo 950.00 950.00 9 50. 00 

Opening stock O. DO 63.33 71. 25 79.17 79.17 n.11 H.17 7~' 17 1? .11 79 .17 
Pro~ucl1on 760. 00 855.00 950. 00 m.on m.oo 950. on ~~o. oo 950.00 950,CO 950.00 
Total 760' 00 918.33 1021.25 lDn.17 1029.17 1029.1"1 1029.17 1029 .17 1029.17 1029.17 
Closing SLock 63.33 71. 25 79.17 79.17 79.17 79 .17 H.17 79 .17 79.17 79' 17 
Sales 696.67 847.08 942. 08 950.00 950.00 950. 00 m. no m.oo m.oo 950 .~~ 

Pme/KT US $ 1000.00 I 000.00 1000.00 1000.00 1oon.oo 1000.on 1000,00 1000.00 1000.00 1000.00 
I ,... 

Revenue I '000 US $1 696.67 w .oe 942.08 m.on m.on m.on m.oo m.on 950.00 m.oo "' 

7lNuls ;, 9oll~ I "" Vt 

ii I Slee! Capmly 180.00 180.00 180,00 180. 00 180, 00 180 .oo 180. 00 180' 00 180 .oo 180. 00 

Open 1 ng stock 0 .oo 12. 00 13.SO 15. 00 15.00 1 s, on 15. 00 15.00 15.00 15. 00 
Produd1on 144.00 162 .oo 180. 00 1 ao .on 180. 00 180. on 180, O:i 180 '00 180. 00 180.00 
Total 144.00 174.00 m.so 195.00 195. 00 m.oo 1 ~~.oo m.oo 195' 00 195.00 
Cl(IS1n9 Slock 12.00 13.50 15.0n I S.00 15' 00 15.00 is.no 1 s. on 15' 00 15.00 
Sales IJ2.00 160. 59 l 7P, 50 180 .oo 180, no 1 eo. on 180. 00 1 so. no 180 '00 180 .oo 

Pme!llT HS $ 1600.00 HOO.DO 1600.00 1600.00 1600.00 J 6on, on 1600.00 !f,nu.oo 1600.00 1600.00 
Rtvenue I' 00~ US SI 211. 20 256.80 285.liO 288.00 m.nn 288,00 m.no JRUO 288,00 288.00 no 

81Sockel, Clev;s & Hardwares om 
al Alu11n1u1 Capac1ly m.oo 190.00 190. 00 190. 00 190. 00 iqo. 00 I QO.OO m.oo iqo '00 190 .oo z~ 

(./) r-
Opening slod o. 00 12.67 14.25 15 .83 15. 81 15.R\ I~. 83 15.8] 15. 83 15.83 co 
Production 1S2. 00 171.00 190 '00 190.00 1 QO .00 iqo. 00 I qo. 00 190 .oo 190 .oo 190. 00 

r- ""O 

~~ Tota I m.oo 183.6 7 204.25 205.8] 205.AJ m.BJ 20 5. 83 205.tJ 205,81 205.83 zm 
-tZ (./) -t 



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

JOB NO. : DCIL-105 KXHIBIT : 108 

fin HT) 
--------------------------------------------------------------------------------------------··---------------------------------------------·· 

0 P F. R A T I N G VF. A RS 
--------------------------------------------------------------------------------------·-------------

I 0 
------------------------------------------------------------------------------------------·--------·------------------------·--·--·---------

Closing Sl<ock 12.67 14.25 15.83 15.83 1U3 IU3 1r.,111 I ~'I B3 15. 83 IS.83 
Sales 139.B 169.42 188.42 I QO.OO \Q0,00 1 qo .011 1 qo ,r/1 l QO.OO 1qo.oo 190.00 

Price/MT !IS $ 1500.00 1500.00 1500.00 1500.00 1500. 00 1500.00 mo.on iSOO.OQ 1500.00 1500.00 
Revenue f'OOO US$) 209.00 254. 13 282.63 285.00 285. 00 m.oo m.oo m. no m.oo 285.00 

bl Slee! Capacity 1370. 00 1370.00 1370.00 1370.00 1370 '00 1370.00 rno.oo 1m.oo 1310.00 1370.00 

Opening slock o.oo QI .13 102.75 114 .17 114.17 114 .17 114 .17 l 14 .17 114 .17 114.17 
Production 10%.00 1m.oo 1370.00 1370. 00 lm.oo mo.on mo.no :rn.nn 1m.oo 1370.00 
1'old I 10%.00 1324.3) 1472.75 1484. 17 14 84. J 7 14R4. 17 ! 4H4. t7 im.11 1484 .17 1484' 17 
C)osi n9 ~luck q l .1] 10 2' 7~. 114 .17 114.17 l 14 .17 114 .17 114 .17 114 .17 114 .17 114.17 .~ 

r -SJ]t'S 100~.67 lrn.se 1358. 58 1310.00 rno.oo ))70.00 lliil.00 1370.rn 1.170.00 1370.00 r 

.A PnceiMT !IS $ 300.00 100.00 l00.00 300.00 100,00 J00.00 mo.on 300.00 J00.00 300.00 c;-. 
~evenue ('000 tt~ $! 301.40 366.48 407.58 411.00 m. on 411. 00 411 . 00 411 • no 411. 00 411. 00 

cl Ductile Iron Cilpac 1 l y 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 

Open1n9 sto1•k o.oo 2.67 3. 00 3.33 l. 3 3 U3 J. n ·1..11 ], )J 3. 33 
Protlucl ion 32. 00 36.00 40.00 40.00 40.00 40.00 ~Ufl 4o.on 40.00 40.00 
Total 32.00 1U7 43.00 43. J3 41 • .J] 41.11 ~1.1 i 41, \ 1 41, 33 43. 33 
Cl11s1n9 Slod· U7 l.00 1.31 ).)I J,3) l.l 1 ' ,., 1.u .';.)) .U3 \, 1) no Sale9 29.33 35.67 39.67 40.00 40.00 40.00 411.00 40.00 40.00 40.00 om < Price/HT US S 400.00 400.00 400.00 400.00 400.00 400.00 m.oo 400' 00 400.00 400.00 Zm 

(/) r-Revenue f '~00 US SI 11. 73 14.27 15.87 16.00 16.00 I ft.00 JUO lUO 16. 00 16.00 co r--o 
~~ zm 
-I z 
(/) -I 



-------------------
JOB IO. : DCIL·lOS !XRIBIT : 108 

(in MTl 

0 P E R A T I H G Y E A R S 

5 9 10 

91Guy Wms 

•I Steel Capaci Ly 908.00 908.00 908.00 qos.oo 908.00 908.00 qos.oo m.oo 906.00 908.00 

Opening stock o.oo 60.53 68.10 75.67 75.67 75.67 75.67 75. 6 7 75.67 75.67 
Production 726.40 817.20 908.00 908.00 908.00 906.00 908.00 908.00 908.00 908.00 
Total 726.40 877. 73 976.10 983.67 m.67 983.67 m.67 m.67 m.67 983.67 
Clvsing Slock 60.~3 66.10 75.67 75.67 75.67 75.67 75.67 75.67 75.67 75,67 
Sales 665.87 809.63 m.43 908.00 908.00 qoa.oo qouo •108 .oo 908.00 908.00 

I .... 
Price/MT US $ 700.00 700.00 700.00 700.00 700.00 700,00 ion.no 700.00 700.00 700.00 ~J 

Revenue ('000 US $1 m.11 566. 74 630.30 635. 60 635.60 6\5,hO m.FO f.J 5, liO m.60 m ,no ,,,. 
-..J 

lOISlay Rods, Washers, Cross Aris, etc. 

a I Slee! Capacity 3526.00 3526.00 3526.00 3526.00 3526.00 3526.00 1526.00 3526.00 3526.00 3526.00 

Opening 1tock 0.00 235.07 264.45 293 .83 m.83 29U3 293.Rl m.83 m.s1 m.e3 
Produclion 2820.80 3173.40 3526.00 3526.00 3526.00 1526.00 muo 3526.00 3526.00 3526.00 
Total 2820. 80 3406.47 3790.45 381U3 381U3 J81Ul HIU~ HlUJ J.11 U.1 1819.83 
Cloa1ng Slock 235.07 264.45 293.63 293. 83 Hl.Bl 293.8) r;:. SJ 213.81 2q .\. ~] 293.83 
Sales 2585. 73 3144.02 34%.62 3S26.00 muo m6.0o 3526.00 mun 1526.00 3526.00 

Price/HT US $ 1000.00 1000. 00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 no 
Revenue ('000 US SI 2585.n 3144.02 34%.62 1526.00 3526.00 JS26.00 muo 1~2f..OO muo 3526.00 om 

z~ 
(./') r-

TOTAL R!VBIOB 1'000 US $1 34666.72 42151.58 46878.86 47272.80 47272.80 47272.80 47272.80 47272.80 47272.BC 47272.80 co 
r--o 

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

~z 
(./') ~ 



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

JOI RO. : DCIL·l05 

A. Variable Coal 

Raw Kiler1als and Consu1ables 
Pov!r 
llaler 

Su~·lolal 

Contingency (@ 5\ on above! 

Total 'A' 

8. Fized Cost 

ii Labour ' Pl~nt Overhead • 
al Diml labour 
hl JndtrPr:l l.1ho11r 
cl Supnvu1on 

Sub·lol;il 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
ARD 

ARAB INDUSTRIAL DEVBLOPMIRT AND MINING ORGANIZATION 

PROJECT PROFILE OR OVBRHl!AD LIMB ACCESSORIES 

COST OF PRODUCTION AND SALES 

0 r E R A T I ff G Y E A R S 

EXHIBIT : 109 

('000 US SI 

10 

20832.94 23437.06 26041.18 26041.18 26041.18 26041.18 16041.18 26041.18 26041.18 26041.18 
1090.28 1225.68 ))61.08 1361.08 IJ61.08 131il.08 1361.08 I H!.08 1161.08 1361.08 

62.09 6q,95 77.62 77.62 77.62 77.62 77.62 77.~2 77.62 77.62 

21985.32 24132,sq 27479.87 27479.87 2147q,s1 2141q,s1 2147q,81 2141q,s1 17479.~7 27479.87 
1099.27 1236.63 1373.99 1373,99 1373.99 1373.99 137J.9q 137],qq 1~73,99 1373,99 

23084.58 25969.22 28853.86 28853.86 28853,86 28853.86 28R53.66 2RR51.R~ lRH53.86 28853,86 

2109.60 2215.08 2320.56 2426.04 mt.~12 7637.00 2HL48 m7.% 2953.44 3058.92 
ROI. 22 84). 28 88 l. 34 Q2 l. 40 %1.46 101)}.~2 1041 . '·8 I OAJ • h4 1121.70 1161. 76 
%0.00 1nos.oo 1056.nO 1104.00 1152.00 1200.00 1m.on 12%.00 1344.00 1392.00 

------·----------------------------------------------------------~----------------················ 
3870.82 4064.36 4257.90 m1.u 4644.98 4838. 52 srn. 06 5215.60 sm.14 5612.68 
·-··--- ------- ... ........ .. ......... ........... ............. .. -............ .. .. .. ... .... .. .. ............ ......... 

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

>~ zm 
-I z 
(./)~ 

.... 
1.; 

""' er.> 



-------------------
JOB IO, : DCIL·l05 mmr : 109 

l '000 llS $) 
------------------------------------------------·-···-------------·-·----------------····-------------·-···---·-···-···-·-······-··········· 

O P F. R ~ T I N G Y F. A R ~ 
----·-------------------------·--···-······-······-·-···-··----------·-···---····-···-··-----······· 

4 s 6 7 8 q 10 
·-·-·-··-----------------------------------------------------------------·-------------------·-···--··----~----···-···-·············-······· 

iii Other Factory E1pensts 
al "•1ntenance I 3\ 

on Planl Ii &qu1ii-~nl 2'4.20 244.23 244. 20 244. 20 244.20 244. 20 244. 20 244.20 ~44.20 244.20 
bl Maintenance f 1\ 

on Building~ C1v1I Work 163.84 163.84 163.84 163.84 163.84 163.84 163.84 16U4 163.84 163.84 
cl M11cellaneous 81. 61 81.61 81. 61 81.61 81. 61 Ri. 61 p l.61 81.hl fl I, 61 81. 61 

---------------------------------------------------------------···--·····························-
Sub-tnla 1 m.bS 489.bS 489.65 489.hS 48US 4BU~ 4~q.f,5 4AU~ m.65 489,65 

------ ........ ·- ..... - ....... -- ... -... -- ........ . .... - -...... .. ........ .. ... 
uil Ad11nulral1ve' Sales Rxpen~rs 

•I Salaries ' 667.32 700.fiq B4.0S 767,42 800.78 834.1 ~ Ali 7. 5 2 qoo.88 rn.2s 967.61 
bl Overheads 133. 46 140.14 146.81 153.48 1110. H 1H.R1 PUO I P.O .18 lRU5 l 9l.52 

···-·····-·------------··-----·-···------------------·-···············-·············--·-·········-
Sub-to la I 800.78 840.82 880.86 920. 90 %0. q4 1000. qA lfi41,02 I ORl.O~ 1121.10 1161.14 

........ ----·-- ------- --····- ........... .. .......... .. .... ·- .... .. ........ .. ...... ·-. .. ...... 
Total li•i1•11it 5161.25 5394.83 sm.41 5861.99 fioqs,57 6rn.1s bSliL 7.1 m1 .. J1 702U9 7263.47 - I Conl1n9ency (@ 5\ on above) 258.06 m.74 281. 42 293.10 304.78 316. 41i m.14 rn.e2 J ~ii . 49 363.17 

·····-----·-------------·-·····--·----------··--------·············------············-············ 
Tol•I 'B' 5419.32 5664.58 5909.84 6155.oq mo.35 6114 5. 61 mo.ss 7 i ]Ii .12 7;ei.:9 7626.65 

.......................... 

Tola! Cost of Production 28503.90 31633.80 34761.70 35008.96 15254.22 ]~499.48 1~744.75 )~qgq,qA 1fi21~.2§ l64A0.51 
and Sales (A•BI ............. ............... ·-----·- ····---- -------- --------
----------------------------------------------------------------------------·--·-···-------···--··-·····-··--·····-··--·-·······-·-········· 

• Assu1ed lo 1nrreas~ al lh~ f!Jl rJ~e of 5\ slra19hl I inf every yedr 

I 

I 

no om 
z~ 
(./') r-
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---------------------
JOI .0, : DCIL· l 05 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MIRING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

PROJECTED PROFITABILITY STATEMEHT 

EXHIBIT : 110 

( '000 IJS $) 
······------------···········-··--------···--··------·--···--···-·····--·-··-··----·····-·-··-·····------·-·-····-------~--------·····-·····-

0 P E R A T I N G Y R A R R 

F.lcaenls 10 
--·-·····-··-·············--············----·--·············-·····-·····················---·-·········································-····· 

l!aw K•leria Is ~nd Cnns 1•1ahles 20832.94 23437.06 26041.18 26041.18 26041.18 26041.J& 26041.lfl 2r,r.~1.1s 26041.18 ?F.041.18 
POVH lDQ0.28 1225.68 1361.08 1361.08 1361.08 D61.0R 1361.0B 11~U8 l)~J.08 1361. 08 
llaler 62.09 69.85 77.62 77 .62 77 .62 77.62 77.62 77.6~ 77 '62 77 .62 
Labour ' Plant Overhead 3870.82 4064.36 4257.90 HSl.44 4644. 98 4838.52 m2.06 muo sm.14 5612.68 
Olher Factory Expenses 489.65 489.65 489.65 489.65 489. 65 m.65 48U5 m.6S m.65 489.65 
Ad11n1~lrat:ve & Sales Expense~ 800.78 840.82 880.86 920. 90 %0.94 l OOU8 l 0 41. 0 2 1oa1. n~ 1121.10 1161.14 

........... . ....... 
$11b·Lol4l 27146.57 30127.43 13108.2~ 13341.87 31575,45 llBOq,01 14042.~1 ~4276,\q 345oq,77 34743.15 

Conl1n9ency 1357.)2 1506.37 1655.41 1667.09 1678.77 1m.4s 1702.13 171L81 1725.49 173 7' 17 
............ ............ ----~--- -------- -------- ............. -------· -·------ ----·-·- ···----

Toti! 28503.90 31633.80 34763.70 35008.96 35254.22 354qq,43 35744.74 35qRq,qq l62l5.25 36480.52 
Stock Vari al ion ·2131.97 -241.44 -241.44 ·16.70 · 16' 71 -IUO -16. 70 ·IUI ·If' 70 -16.70 
Cosl o{ Produc:l1on and Sali:~ 26371.93 313q2,l6 34522.26 34992.26 35237.49 354~2.77 3572R.01 l5~~l.28 16218.55 36463.82 

PROJECTED R&VF.NUR 34666,72 42151.58 46878.86 47272,80 47272.80 47272.80 47272.80 47272.AO 47272.80 47272,80 
Proftl before lnleresl and 
Depr~c1at1on 8294.lQ 107SQ,22 12156,60 12280.54 12035.ll 11790.01 11~44.77 112qq,~2 11054.25 10808.98 

I 

I 

no om 
z~ 
<.n r-co 
r-..,, 

~~ zm 
--iZ 
<.n --i 

..... 
f.j 

lJ1 
0 



- ------------------
JOB llO. : DCIL·lOS EXHIBIT : 110 

( '000 llS $) 
·---------·······-························---·········-····················-························-····-··-·--······-····················· 

0 P F. R A T I N G YF. AR S 
·················-·······-····················-···-··-·····-···--·······----····--·-················ 

&le1enl a l 2 3 4 5 6 7 8 9 10 
···-···---------------··---·-········--···-··········--·-···------------------·····-----------------------~-----~-----~------------·-······-

lnlerul 
----------
On Tu1 1.o•n 
• f 12\ p.a. 2509.39 250Q.39 2509. 39 2316.36 212),J] \930,)0 1737.17 \S4U4 ll'il. 21 1158.18 On Working Cap1t~! Loan 
• f 14\ p.a. 1399. 77 1399.77 1049.83 699.89 349. 94 o.oo o.oo dO o.oo o.oo 

Sub·total 3909.16 3909.16 3559.22 301 li.25 2473.27 )Q]0,10 l7~U7 1~44.24 1 l r, I • 21 1158 .18 

Pro!il before Oeprecul1on 4385.63 mo.06 8797.38 q264.30 qm.oJ muJ mi.so ms.iR m1.04 mo .80 
O~pr@c1alion •nd A1ort1~~l1on 1m.06 1856.06 1856.06 1856.06 1m.of. 1A56.06 IR'.U~ 1m 06 1656.06 1856.06 Prof 1l belorl! Tu 2529.57 muo 6941. 33 7408. 24 7705.97 8003.li7 7~~!.44 • !:'1' 1• I 2 7fi4U8 7794.74 Tu ~32.H ll/6.23 1788.83 1948,q4 2045.66 2140.84 2141.11 m~.07 2m.s1 2158. 43 D1alr1butable Profit 1897.18 )717.77 m2.5o muo S660.31 sm. s1 ~804.33 SW.IS S6Gl.17 5636.31 DIVldend o.oo 2091.16 20Q!. J 6 261l.95 2m.qs ))Jh. 7.1 11H. 73 J J11,' 71 4l82.ll 4182.31 Retained Earn1n9s 1m.1a 1626.62 1061. 34 2845. )6 1046. 37 2726.10 26f.7 ,60 llilo.41 l~OUn 1454.00 Add Back : Deprec1at1n~ & 

A10rl1ul1on 1m.06 1856. 06 1856.06 1856.06 1856.06 1856.06 l85fi.Oh 1m.oti 1856.06 1856.06 

NET cm ACCRUAi. 3751.24 1482.f.R 4917,40 4701.41 4Q02.41 mi.1~ HILH W.f.,41 lH.4.92 HI0.06 

····--·--·-········-··P••··--······························~---··································································-·········· 
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JOI IO. : DCIL·ll5 

U•ITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIIATIOM 
AND 

ARAB INDUSTRIAL DEVELOPMENT ARD MINING ORGAMIIATIOM 

PROJECT PROPILR ON OVERHEAD LINE ACCESSORIES 

STATEMENT OP FllED ASSBTS HD DEPRECIATION UNDER STRAIGHT LINE MRTHOD 

EXHIBIT : 111 

l'OOOUS$1 
··---··-·---·------·-···--··--····--··-··········----------------·-··--·--------···-··--·····-···-·········-----------·······-··········--·-·········· 

Value Technical Sub- Conlin- Sub- I11lereHl Suh- SO\ nf Ra le A1nunl 
Deacript l('ID lnow-ho11 Tot.al gency Tnldl during TnL~I Pre-op Trit;.J 

PteH Cnn~lrucl Exp(·nRt'H I\ l 
--·-·------···-··········-··--------------------------------------·-·------------------------------------~------------------·--······················· 

i. ~nd • Lar.d Developt~nl 7866.00 o.oo 7866.00 o.oo 7866.00 o.oo 7866,00 1i. oo mn.1iil 0\ o.oo 
2. Bu1ld1n9 i C1v1) Nork 1~184.21 m.14 11243,q5 1169.46 18413.41 2506.19 Z09i~.~O m. 20 2rnuo H 855.87 
l. Planl l Mah1nery 8140.11 427.14 8567.25 581. 02 q149. 21 1245,14 IOHl.41 217,0'1 10r.10J} 8\ 8SO' 44 4. M1scellaneou1 F11ed A1sets m.75 24, I l 483.87 32.81 516.68 70.3:1 m.01 \UP fiOO,'tq 12\ 72.05 
S. Preli1inary Expenses 50.00 o.oo 50.00 o.oo 50.00 o.oo 50.00 o.oo so. on lO\ s.oa 
6. ~re-operalive E1penses 1454.f.8 o.oo 1454.68 o.oo 1454. 68 0,00 14~4.68 -727.68 721. 00 lO\ 12.10 
7. Technical lnow-r'w Fets 1311.00 -1311.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0\ 0.00 

--····-- .... -- .... --·----- ................ .. ............ -------
Sub-total 3S665. 75 35665.75 37449.04 41270.70 41270.70 1856.06 

8. Cont 1 n9ency !183. 2q 0.00 1783.29 -1783.29 o.oo o.oo o.oo 0,00 n.no ............... .. .......... -- .............. - ................ .. -- ....... 
Sub·tola I l7U9.04 3744U4 37449.04 41270.70 41270,70 

9. Interest during Construr.l 10n 3821.lili 0.00 3821. 66 o.oo 3821. 66 -3821. 66 o.oo 0.00 o.no ............... .. .............. --- .......... . .............. .. ........ -
Total 41270. 70 41270,70 41210. 70 41210. 70 41270.70 

---------------------------------------------------------------··--·-···-·-····----·-----·----------·-·--------------------------------·--------------
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JOB IO. : DCIL-105 

UNITED NATIONS INDUSTRIAL DEYELOPMBRT ORGANIIAT10N 
AND 

ARAB INDUSTRIAL DBYKLOPMEMT AND MINIRG ORG~NIIATION 

PROJECT PROPILE OM OVERHEAD LINE ACCKSSORIKS 

TAX COMPUTATION 

0 P F. R A T l N G Y E A R S 

EXHIBIT : 112 

('000 us $1 

---------------------------------------------------------------·-------·--···-------------··-······· 
6 7 6 9 10 

------------------------------------------------··---------·-·----------------···-----·-··----·----··················--·····----~-------···· 

Prof il before Depreciation 4385.63 6850.06 8797.38 9264.30 9S62.03 qssq,73 9807.~0 9Wi.28 970 l.04 %50.80 

Less : Current Deprecidl!nn 1856.0~ 1745.14 1642.08 1468.55 \)1Q.)q 12%.~q 12\Ul 1147.(10 lOH.H 1017.07 

!Sa lance 2529.57 5104.92 7155.31 7795. 75 8182.114 sm.H mu.1 8~08.28 8623.25 0633. 73 

Less : Unabsorbed Deprec1~L1on o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.on o.oo o.oo 

Taiable Inco1e 2529.57 5104.Q2 7155.31 7795.75 8182.64 8563. H 8588.41 8(,08. 20 srn. 25 8633. 73 

Tai @ 25\ 632.H 1276.23 1788.83 1948.94 2il4S.6~ 2140.84 214 7. I I Wt2.07 215UI 2158.43 

I 

----------------------------------------------------------·-······-------------------·····-···········----············-·······-------------- ()c:J 
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------------------~ 

JOB NO. : DCIL-105 

wnv 
Rate 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANT?.ATION 
AND 

ARAB INDUSTRIAL DEVELOPH!NT AND MINING ORGANl?.ATION 

PROJECT PROFILE ON OVP.RHP.AD I.INP. ACCP.SSORIP.S 

Building & 
C:!v'.11 Work 

4% 

DEPRP.CIATION FOR TAX 

Plant. & 
Machinery 

8% 

HiRC. FixPd 
ASSP.ls 

12% 

EXHIBIT 1 113 

( '000 us $) 

AmorURl\t.fon 

10% Tollll 

--------------------------------------------------------------------------------------------------------------
Value 
Depreciation Year 
Balance 
Depreciation Year 2 
Balance 
Depreciation Year l 
Balance 
Depreci~tion Year 4 
Balance 
DeprP.c1ation Year 5 
Balance 
Depreciation Year 6 
Balance 
Deprec.iation Year 7 
Balance 
Deprec1~t1on Year 8 
Balance 
Depreciation Year 9 
Balance 
Depreciation YP.ar 10 
Balance 

21396.80 
855.87 

20540,93 
821.64 

19719.29 
788. 77 

18930,52 
757.22 

18173.30 
726.93 

17446.37 
697,85 

16748.51 
669,94 

16078.57 
643. 14 

15435.43 
617.42 

14818,01 
592.72 

1422S.29 

10630.51 noo,3q 777.oo 
850,44 72.05 77.70 185fi ,Q(, 

9780,07 528.34 699,30 
782.41 n1,40 11.10 1745,111 

8997,66 4n4,94 621.6C 
719,81 ,,,79 77.70 1642.0EI 

8277,85 409,15 5~3.90 
662.21 49.10 77.70 1546,25 

761S.62 360,05 466.20 
609,25 43.21 77,70 1457 ,C,9 

7006,37 316.84 388.50 
560.51 38,02 77.70 1.174,0') 

6445.86 278,82 310,80 
515,67 13.46 77.70 1296. 77 

5930,19 245,Jn 233.10 
474,42 29,44 77,70 1224.70 

5455.78 215.92 155,40 
4.16.46 25.91 77.70 1157,4c00~ 

5019.32 190.01 77. 70 < 
401.55 22.ao 11.10 1094.77Zm 

4617.77 lfi7.21 o.oo ~6 
r-""tJ 

-------------------------------------------------------------------------------------------------------------~~ 
WDV : Wr·i L LP.TI r>own VI\) UP. ~ z 
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-------------------
JOB llO. : DCIL-105 

ORITRD RATIONS IRDOSTRlAL D!VRLOPMRNT ORGANIZATION 
AND 

ARAB INDUSTRIAL DKVELOPMIMT AMO MINING ORGAHIIATIOH 

PROJECT PROFILE ON OVERHEAD LIME ACCESSORIES 

WORKING CAPITAL REQUIREMENTS 
(Excluding Cash and bank Balances) 

EXHIBIT : 114 

('000 "S $) 
-------------------------------------------------------------------------------·--------------------------------~--------------------·------

O P R R A T l H G Y ~: A R 
Ile1s ----------------------------------------------------------------------------------------------------

9 10 
--------------------------------------------------------------------------------------------------------------------------------------------

I. Rav aalenals ' CCJns1:11ahl~s 5H3.73 6067.95 6742.17 6W.17 m2.11 "742.17 ~142.17 ~m.11 r.742.17 6742.17 

2. Finished Slock 2131. q1 2373.41 2614.85 2631.55 2648.26 2H4.% 26~1.H 1rn,J1 271U7 2731. 77 

l. Sundry Debtors 2472.67' 1464.51 3853.06 3885. 44 ms. 44 1m.u m~.H 1m.H JRB5.H 3885.44 
--------------------------------------------··-----·-·····----····-···--·-----·····-----------------TOTAL q998.37 11qos.s1 11210.os 1325q,16 11275.87 132q2.~1 111oq,27 1112s,qR i114i,6e 111sq,33 

-------------------------------------·----·----------~----------------------------------------·-----

ln~rease /(der.rease) q998.37 1~07.50 1304.21 4U8 16. 71 16.70 16.70 16' 71 IUO 16.70 

Slock Vari al t"n 2131.q7 W .44 241.U 16. 70 lUI 1 ~. 70 1». 10 I~, 7! 16.70 16.70 

------------------------------·---~------------------------------------·------------·------·------------··-····-·-·-······-················· 
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- -I - - -- -
JOB RO, : DCIL· 105 

- - - - - -' 

URlTID RATIORS lRDOSTRIAL DEV!LOPHENT ORGANIZATION 
ARD 

ARAB INOUSTRIAI, DEVBLOPMBRT ARD MINING ORGANIZATION 

PROJECT PROFILE ON OVERHEAD LINE ACCESSORIES 

PffOJECTED CASH iLOW STATEMENT 

- - - -
mtm 1 m 

1'000118$1 
--------------------------------------------------------------------------··-···--------------------···--·--·-·····-·-----········--····-···· 

y A 
Cnn3trucl1on -----···········---------------·-····-···················---------······----·-·······-············-

P~r1n~ l 2 ] ' ~ ~ 7 fi ~ JO 
--------------------------------------------------·-········-~-----·-----~---·------------------------······--·-------~--p··················-

A. SOURCE S 

Increase in Share Capt! ill 
Increaae in Teri Loan 
Increase in Bar.k 
Loan 

Prof it be fore Tax v1lh 
Interest added hark 

Deprecial100. 

TOTAL 'A' 

8. APPLIC ATIONS 

Increase in Capital 
bpendit ure 

lncrease/IDecrelsel 1n 
Working Cap1 la l 

20911.57 o.oo o.oo o.oo o.oo o.oo o.oo o.oo uo n.oo o.oo 
209] !. 57 o.oo o.oo o.oo o.oo uo o.oo o.oo n. on 0,00 o.oo 

O,OG me.11 o.oo o.oo o.oo ~.oo o.no n.nn n.on 0.00 o.oo 

o.oo 6438. n sqo1.16 iosoo.54 l0424.4R 1011q,2s mui ~( ~ P.,, I ti4n.4ri q1qg,1q 8Q52.92 
o.oo 1856.06 mun 1856.06 1856.06 1m.o~ lHSUli mun I R~6.06 1856.06 1856.06 

-------------------~-~---------------------------------------~-------------------------------·-----------·--·-
41823.14 1s2q1,16 101sq,23 !2356.60 122so.s4 1203s,31 11190.01 11544.71 112qq,s2 11054.25 10808,qe 

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

37449.04 0.00 0.00 o.oo o.oo o.oo n.nn o.oo o.no o.oo o.oo 

o.oo 9998.37 mun 1304. 21 4U8 I f..71 H. 70 16.70 I U l l 6' 70 16. 70 
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JOB llO. : DCIL·lOS P.XHIBIT : 115 

I' 000 US $I 
----------------------------------------------------·-------------------------------------------------------------------------------------·· 

E ,, 
Construd1on ---------------------------------------------------------------~-----------------------------·-----

Period I 2 3 4 ' i. J e q 10 
-----------------------------------------------·--------------------------------· ---------------------------------------·-······-----------· 

lnlcresl 
.............. 
On Te:1 Loari 
- f 12\ p.a. 3821.66 2509 .H 2m. H 2509. )q 2316.36 2123.33 1930.30 I H7.27 1544.14 rn1.21 1158.18 

On llork1ng Capltdl Lo•n 
- @ 14\ p.a. 0.00 1399. 77 nqq, 77 1n•Ul 6Q9,89 349.H uo o.oo n' r1n o.oo 0,00 

-----·· -- .......... -
Toli1l lnleresl 3821.66 3909.16 m9.16 1559.22 3016.25 2473.27 iq]O,'\O ; ; .17.27 l~.44.24 1151. 21 1158.18 

........... ............ . ........... ------- ------- -...... -- --.......... .. -. -... - ........... ·-----
Tu o.oo 632. 39 1276. 23 1788.83 1948.94 2045.66 2140.~4 214 7' I l mi.01 2155.81 2158.43 
Dividend 0.00 0.00 m1.1~ 20Ql.16 26D.QS 2613,QS 3136.73 lij6. 7) lll6.73 4182.JI 4182.31 

I Repayaenl o( Teri Loan o.oo o.oo o.oo 1608.58 1608.58 1608.58 160U8 1m.ss 1608.58 1608.58 1608.58 
Repayaent oi Working 
Capital Loan 0.00 0.00 249UQ 2m.sq 2m.sq 2m.60 o.on o.no i..no o.no o.oo I ---·- ----·-·- ---·---- -------- .................... -------- -------- -------- -------· '°''"''"'"''"''"''"'"' ••n••M•• 

TOTAL 18' 41270.70 1453Q,93 11683.65 12851.58 11736.39 11257,77 A8B.l~ AW,, 1q ~m.·11 r.i1u1 9124.20 
--·-~------- ............................................................................................................................. ___ ..,~---··------------------·-·---------------

Opening Ba lance o.oo 552.44 4305.68 3381.26 2m.29 mo,45 4201,Q~ 7Ih4,M~ 10~hl.14 \lQD4,4l 14644,07 
Surplus I !Defic1Ll during 
lhP. }ear ( A - B ) m.u 3753.24 -nu 2 -'94.98 544. 17 777. 54 W.6. ~; tfl Ofl. 'I h ~841.1•1 I 719.64 1684.78 
Closing Balance m.u 4305.68 318\.2f1 2886.H W0.45 4207,qq 7164,86 IOA,l.24 12QP4,41 14644.07 16328.85 

-------------------------------------------------------------- ·-------------------------------------·-·-····--------------··---------·------ fj~ 
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-------------------
JOB llO. : DCIL·IU 

Sha r~ Capt La I 
Add: keserv~a & Surplus 

SHARF.ROI.RF.RS I FUND 
Len: lnlan91ble Amt! 

TANGIBLE NF.T llORTH 
Add: Yer• Loan 

CAPITAL FUND 
r.~u: !let Pi1ed Assets 

NET CURRENT' mm 

A. CllRENT ASSETS 
.. ................. 
llork1nq Cap1lal 

Cash & B~nk B~lance 
H per Ca!h Flow Slalale1enl 

T'OTAL I A I 

8. CURREMT LIABILITIES S 
...................................... 
Bank 1.o~n 

l'OTAL 181 

NET CURRENT mm IA-8) 

URITBD RATIORS UDOSTRIAL DEVILOPllEMT ORGARIZAT!OM 
AID 

ARAB INDUSTRIAL DIVBLOPMBMT AND MINING ommATIOM 

PROJECT PROPILE OM OV!RHRAD LINK ACCRSSORIES 

PROJICTID BALANCE SHHT 

IXRIBIT : 116 

1'000 us $1 

10 

20911.57 20911.57 20911.57 mll.57 20911.51 iOqll.~1 2n~11.r,i 1nq11.s1 20q11.57 20911.S7 
1m.1a mJ.79 6585.14 Hl0.49 iim.s~ 1mi.% m1u1 1n4Ro,q1 i1m.e1 2mJ.RJ 

22808.H 24435.36 21m.11 30342.06 mRUi 16114.~2 .IR782.ll mn.S4 42901.40 44355.40 
m.10 621. 60 543. 90 m.20 188. 50 11 o. e~ ;11.10 m.10 ,.,, 70 o.oo 

mnus 13813.76 m52.e1 m1s.eG nm.92 '~80J.72 18S4Ui mn.11 mn.10 um,4n 
m11.s1 m11.s1 moi.qq 176H.41 t60Rs,s1 1w7.2~ 128~H.~1 1rno.09 m1.s1 8042.93 
43021.02 44725.33 46255.80 47570.27 49085.15 50280,98 51417.69 52497.23 52475.21 52398.33 
38715.34 36936.08 JSISB.62 3ll8D.26 3160!.qo 2qm,q 2Rntl.1R 2626Ui 24488.46 22110.10 
mS.68 7788.H 11097.18 1mo.01 1mu6 2nm.u 2mu1 26210.11 nm.H 2%88.n 

ma.37 11905.87 11210.oe Dm.16 1Jm.A1 1mi.s1 iJm.11 1112s,qR 11141.68 1im.ie 

4305.68 l381. 26 2886. 29 3430.45 4207.9q 1164.811 lOO~l.24 1'904.41 146H.07 16328.95 
................................................................................................................................... 
J43otos 1~287.13 16096.37 16689.61 17483.86 2om.u m1u1 2mo,41 nm. JS mae.23 
............ ............. ............. .............. .............. ..... ...... ............... .... ......... ............. . .......... 

ms.l7 7498,78 4999 .19 2499.60 0 .oo n. co 0. 00 0. 00 0. 00 0 .oo 
............ ~ .................................................................................................................................... 

9998.)7 7498. 78 4999,19 2m.60 0 .oo 0. 00 o. on o. on 0. 00 0 .oo 
.................................................................................................................. ~ .................................... 
m~.68 7788.35 ur 1.1a 1mo.01 11m.a6 2om.u l1l72.~.J 2rno,41 21m.15 2ma.2J 

.......................................................................................................................................................... -..- .... ~ ............................................................... 
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JOR NO. DCIJ,-105 

DEVELOPMENT 
CONSULT ANTS 

EXHTBIT : 117 

UNITED NATIONS INDUSTRIAT. DEVF.I.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRTAJ. DEVRI.OPMF:NT AND MINING ORGANIZATION 

PRo.n:cT PROFTT.F. ON OVF.RHEAO I.INF. 1\CCESSORJF.S 

B~F.AK-F.VF.N ANALYSIS 

('000 us$) 

------------------------------------------------------------
Sl . 
No. Pnrl'iculiirs Amount 

-------------------·-----------------------------------------
1. Raw Materials nnd Coni·rnmablf's 
2. Power 
3. WatP.r 

4. Sub-Lota I ( l Lhru 3) 
5. Conti ngency 

6. VAP.IARJ,F. COSTS 

7. REVF.NUE 

8. CONTRTRUTION 
(7 - 6) 

9. r.abour & Plant Ov~rhearl* 
JO. Other Factory Expenses 
11. AdminiRtrativ~ & Sales ExpenRes* 

12. Sub-Tota I ( 9 Lhru 11> 
13. Contingency 

14. Sub-Total ( 12+1 3) 
15. Jnt.erP.sl** 
J 6. Depn~c ia t j on 

1 7 • F' T XF.D COSTS 

RREAK-F.VF.N SAT.ES 17*7/8 

AREAK-F.VEN POINT 

CASH BREAK-EVEN SA~ES 

CASH RRF.AK-EVF.N POINT 

26041.lR 
J 161 .OA 

77.62 

27479.87 
1:n1.q9 

2AA53.R6 

47272.AO 

1R418.q4 

4741.75 
489.65 
980.96 

6212.36 
310.62 

6522.98 
4917.65 
18S6.06 

j 1296. 69 

34126.40 

6:LO% 

2<}362. 76 

54.2% 

------------------------------------------------------------
* 
** 

Avera9P. over 10 yP.ara 
Average ovP-r 5 yP.arR 
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12 - 60 

DEVELOPMENT 
CONSULTANTS 

JOB NO. : DCIL-105 EXHIBIT 118 

UNITED NATIONS INOUSTRIAJ, OEVET..OPMENT ORGANIZATION 
AND 

ARAB TNOUSTRIAJ, OF.VF.T/JPMENT ANO MINING ORGANIZATION 

PRO,lF.CT PROFILE ON OVERHEAD LINE ACCESSORIES 

HJTERNAJ, RATE OF RETURN 

( • 000 us s) 

o.il r I oi..; 111lluw Net Inflow 

0 -41823.14 0.00 -41823.14 
1 o.oo A294.79 8294.7C} 
2 0.00 10759.22 10759.22 
3 o.oo 12356.60 12356.60 
4 0.00 12280.54 12280.54 
5 o.oo 12035.31 12035.31 
6 0.00 11790.03 11790.03 
7 0.00 11544.77 11544.77 
8 0.00 11299.52 11299.52 
9 0.00 11054.25 11054.25 

10 o.oo 10808.98 10808.<18 

IRR 22.8% 

--------------------------------------------------------··---
Oulf low = 1-'rojecL CosL 
Inflow Prof)t before Interest ,Oi:!precial1ori and Tdx 
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I PROJECT IMPLEMENTATION PLAN 
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PROJECT TMPI,F.MENTATION PI.AN 

f)EVELOPMENT 
CONSULTANTS 

There will bP two Overhead Line Accessories manufacturing 

planl lo cdLer lo Lhe dP.mand Jn lhe designated region. 

The implP.rm~ntal ton l·H~hedult• of the key ncl.iviLit_•s involvPd 

in setting up U1PsP. is presP.nt_ed Jn F.xhibjt_-)Jq. 

The programme CGVers a t .. ime span of 36 months st.ct rt. i ng r rom 

U1e prPp<tr.;.it ion and fin<'t) isal.ion of Oel dj lt->d Pn>jt->c·L Rtaporl 

( OPR) nnd 1->ndj ng on LhP conunP.ru:emenl. of cummen: 1 r1 I 

produc:t j on. Tlw re J at i VP J y 1 onger imp) emPntaL ion Hchedu l P of 

3 YPi'lrs u; due to thP fact that t.hese plants wi 11 includt> 

separate aJum)nium foundry, caHt iron foundry, forging shop, 

fabricdtion shopH, etc., to altain self-sufficiency 1n 

production. Tl allows adequate time for procurement and 

erection of the ~uipment. F.reclion of heavier P.quipment, 

especiaJJy four.dry and forge shop equipment wiJJ become 

easif.~r if procurement and installation of F.01' cram~s tR 

speeded up. ThP toLa] time span of 12 lo 18 months for 

delivery of equipment at site hetve lo he sl.rictly adhen~d 

Lo, as t.h.is wi)J involve internat.ional compef.iUve bidding. 

Any delay 1n this Rlage will adver~~ly affect the 

commissioning of the plant in time. Also, 1.he ereclion wiJJ 

take about 9 months' t .. ime miii.nly due to im~t.al lat.ion of 

critjca] 

machineR. 

equipment like furnr.ces and preHHllrf> die-cast. i nq 

Recruitment. of personnel haH been shown in 

point..H during t .. he implemenl.-tl.ion stage. 

personnel wdl be recruit.Pd wJt .. hin the firsL 

for senjor levels. 

vi1r1ous kP.y 

F. x per i enced 

Mix quarters 

Though not included in U1P. ktay aclivitjeH, il iH important. 

thal the cli~nt applieK for and obtains t.hP. neceHHdry 

funds from the concf'"rned financi11l in1:4f.itution we) J in time. 



-- - - -
JOB NO. 

--
DCIL-105 

- - - - - - - -
UNITP.D NATIONS INDUSTRIAL DP.VEl..OPHENT ORGANYZATTON 

AND 
ARAB INDUSTRIAL. OEVELOPMENT AND MINING ORGANIZATION 

PRO.JP.CT PROFil,P. ON OVP.RH!AO J..JNP. ACCP.SSORTP.S 

PROJP.CT lMPLP.MP.NTATJON SCHP.OUI .P. OVP.RHP.AD f.JNP. i\Cr.P.SSORTP.S 

- - - -
~XRIBT1'11f9 

----------------------------------------------------------------------------------------------------------
s 1 • 
No. Activity 

Mn nth~ 

-------------------------------------·------------------------
0 ) fl q 12 1 s 18 21 24 27 30 33 36 

----------------------------------------------------------------------------------------------------------
1. Fi.nAlisat inn of nr. t.ai 1 ect Prnjf'~t 

Rt> port 

2. P.nteri ng into Agn'!r.mrnt. for 
~ol lAhorat i.on 

1. finali.sation of ctetAiled engineering 
Report 

4. l~nd developmf'nt at ~itP 

C,, Civil design and r.nnst.rur.t.inn nf 
workshop and amciJjary building, 

r.tr.., including 
dPtail engineering fo1· cti~t.rihut.inn of 
water, r.ompr~ssed ajr and powP.r 
systP.1'11..~ 

' ' 
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I I 
,108 NO. : oc11.-l05 EXHIBIT I 119 i 
------------------·---------------------------------------------------------------------------------------Mollth,.; 

-------------------------------------------------------------Sl. 
No, 

10 33 IR ::? I 211 27 " q 12 l!i Mt ivHy 0 :l 1fi 

-----------------------------------------------------------------------------------·---··-------------
n, Ci vi I 1lrsii;n and r.on1>trur.t. ion of 

l\dmi nist rat i VI' hni I ding, .inr.t ud 1111 
rlel'lign of ventilation and lichtinc 
sy~tt'!m 

7, Preparation a11d floatjng of tP.ndrr 
dor.nmP.nts for procurrment uf eq11ipm1mt 
rn<'lm~iVP of main plant and marhinP.ry, 
111 ilit \P.s, F.OT rr.111r~. rt<". 

A. l\\d rv."t l ua ti nn 
r.ontracts with 

and rinaJtMntion of 
Vl\rious Pqllipmt"nt 

supp 1 i rr!'I 

q, RN~ rni t mr.nt of pP. rsonne t 

to • De I i ve ry of rq 11 i pmr. n t at ~ it " 

11. F.rf'c I.inn 0 r 1'1)11 i llmf"nt 
plant. 1-~0T Crl\llf'S 

ciist r'ihut ion sy~t.rmR 

i m· I rn1 i "'-~ 
and 

12. Rq11tp1n1•nt amt rrocrs~ Tf'st ing 

ll. TrAintng of pt>rsonnrl 

14. Comm\ssin11i11r. nf plant 

l"i. Trial run 

nn in 
nthf'r 

....,... 

---
....,_ 1-- lo-

I -

Ii-- --1 

I f _____ __J_ 

....._ 
' -

* 
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no om 
z~ 

lf.. \.11mmenr.f'm1•11t. nf 1·11111mrn~ i;ll prmltu•t. i011 
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LEGEND 

0 I ?NEUMATlC HA""MER IC AUT'.::MATIC COLC !"Et. 
02 PCWE.R DROP fiAMMEP. 11 AU TOMA TIC COLD HE.h 
03 TRIMMING PRESS 12 •NUT FOR.MING TRIMM: 

04 PNE.U"1ATI C HAMMER _ 2 NOS. 1:: ELE.CTR 1 C !-'EAT Tl'IEAT 
05 POWE.I< CRCi' HAMMER _2 NoS 14 llCLLE.i< 57AN[;5 __ 71\ 

06 TPIMMING PRESS_ 2NCS 15 CIRCULAR COLD SAW "' 
07 HOlllZONTAL FCllGING PRE:S 1(5 P CWER HACKSAW 

:'8 PE!:ESTAL Gll!NDING_5NOS 17 .<9RASIVE .,.,. HEH ·:u-
C9 SHOT !!lASTING MACHINE_'.:'l'.:$ ifl :1c_ FiilED Fl Rl'iA:E5 _ 

11 I 'fO I, 

• 
FORGE SHOP __ J -1 

£>~('f 1z lz Set"?? .5£( ';: 

10 AU TOM AT IC COLD HE. ADING MA CHINE. 

'I AUTOMATIC COLD HEAD TRIMMING & SHANK ?.EDUCING MA°CHINE. 

12. INUT FOR.MING TRIMMING t. PUNCHING MACHINE. 

I:! El ECTRIC HEAT TREATMENT FUP.NACE.$ __ 7 NoS 

14 POLLE.IC STANDS __ 7NCS 

15 Cll<CULAR COLD 'CJAW MACHINES_ 3 NoS 
1(5 POWER HACKSAW 

17 A!!RASIVE WHEEL CUTTl~lG MACHINE 

rs :IL FIRED FURNACES - 8 NOS 
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VIEW FROM_Z 
TWO STOPEYED BUILDING 
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LAYOUT OF FORGING SHOP. 
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UNITED NATIONS INDUSTRIAL&DEVELOPMENT 

ARAB INDUSTRrAL DEVELOPMENT ANO MtNING 
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