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The SixLh Arab Indu8t.rial Developmenl Conference held in 

Odmascus, Syria in October, 1984, Atr~~Red lhe importance of 

lhe manufacture of electrical power ~Jeneral ion, tranHmi aH:i on 

and distribution equipment in Arab countries among the Arab 

joinl venture projecL1:1. Subsequent lo lhe recommendat.ion, 

Arab Industrial Development and Mining Organization (AIDMO) 

prepared a aecLoral Study Report on pasl and present Blalu1:1 

of electricity energy sector in Lhe Arab world, its future 

development.. aJld future demand-supply of various equipment 

aHsociated with the electrical energy sector. 

'l'he sectoral sludy was completed in September 1986 and 

reviewed by an Expert Group meeting in June 1987 which 

agreed that. the electric energy sector which had been 

growing remarkably in the recent past would continue to grow 

al a much higher rate in future. The Group further 

recommended that a comprehensive time bound programme should 

be taken up for achieving self-sufficiency in manufacturing 

relatively simple and medium technology products. 

Simultaneously, possibility of acquiring lhe capability to 

manufacture high technology proucts should also be explored. 

Manufacturers from the Arab World were also advised to 

advertise and promote their products to Arab Electrical 

Authorities. 

In continuation of theae recommendations, AIDMO in 

consultation with United Nations Industrial Development 

Organization (UNIDO) shortlisted eight (8) such product.a and 

int~nded to jointly prepare individual Proje~t Profiles on 

. ' 
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all these products. The major objecLive of preparing these 

pro!iles is Lo provide eufficienL informalion t.o prospective 

promoters and sp>nRore in Arab and olher countrieR for 

identifying suitable products for local manufacLure on a 

regional basis and/or within counlrieM. 

Development Conirn] lants Tnlernationa .1 Limited ( DCIL) was 

selected by the UNIDO as conRultant for preparing theHe 

project profiles a{ler a global bidding. All the eight 

project prof ilea have been prepared in detail and will act 

as the basic document for further investment decisions. 
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The eon~mll.anl's Scope of Service i.ncluded preparation of 

project profile for the followi.ny producls 

o High Vollaye dnd Ullrd High Vol Lage Towers 

o Betre WireK 

o Overhead Line Accessories 

o Steam Boilers 

o Steam Condensers 

o Circuit BreakAra and Isolators 

o Electrical Motors 

o Underground Cables 

The activities performed under edch of Lhe above 6 (eighl) 

products included the following : 

() Description, Rpecial characteristics, 

ui->e.H of the product 

features and 

o Identification of major end-user induRtries 

o AsHeHHmenL of preHenl capacity 

o AHHP.t:Hrn1enL of supply and dem;,ind for the product in 

the <leRignatPd rP.gton 

u Ident.ificC1tion of demand-Hupply gap and evaluation of 

thP. pOHH i bi I i Ly of t·mtP. r i.ny the market 

u De!-u~ription of b<teic manufrlcLuriny process 
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o Rrief Hpecif"i.cd.Lion o( plant and md1~hinf-'ry, and 

Lheir indicative prices 

o Estimated requiremenL of raw mate~iala, and their 

indicalive prices 

o Estimated requirement of utilities such as power, 

water, compreRHed air, fuel oil, P.tc. 

o Estimated requirement of me.npower 

o Estimated requirement of Hpace, and plant layout 

o Planl location 

o Project coHl estimate 

o Project. f inancj a J analysis and financial eva l ualion 

Phased capital expenditure plan 

CostK of production 

Computation o( working capital 

StatemenLH 

depreciat.ion 

of 

Tax eomputdL:ion 

jnventory, interest 

Projected prof il and loHs 8Ldlemenl. 

Projected balance 1:1heel 

Proj~cted caHh flow alalemenl 

Break-even analysis 

Interndl r;.il.e of relurn 

o Project implementation scheduJP 

and 
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This study is confined lo the following 13 countries -

Algeria 

Egypt 

Jordan 

r.ibya 

S<tud.i Ar<tbia 

Ryria 

U.A.F.. 

Bahrain 

lrdq 

Kuw<til 

Morocco 

Sudan 

Tunisia 

A Heparale market aurvey, according to.the AIDMO, waa not 

required to be carried out prior to preparing these Project 

Prof ilea, aince the information and projections contained in 

the Sector~! Study conducted by them was indicated to be 

ddequale for lhe purpose. Ther~(ore, lhe Section titled 

'Mdrket Analysis' is based entirely on the Sectoral Study 

carried oul by lhe AIDMO. 
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The conlenLs of t:tll the ~ighL ReporLtt have been org~ni8ed in 

d miHHler as to preHPnl LhP n~ader with d logic:al HPqUfrnce of 

anrilyHiH and findings. 

The Reports 

features of 

following 

beg :in w i lh e:rn 

the project 

Section. The 

introductory Section. Salient 

have been surnmariRed in the 

Section presented thereafter 

describes th~ product with a vi~w to familiarise the reader 

with its fedtures, chdracteristics and uttes. The Section 

titled 'Market AnalyHis' provides demand projections. Plant 

capacities and recommended locations for establishing the 

proposed manufdt:luring facilitieH are discussed in Lhe nexl 

Section. 

Manufacturing pruces~ JB dealt with in a separate Seclion, 

tilled 'ManufdcLuring ProceMs'. This .lH followed by a 

Sect.ion on 'Planl r-rnd F.quipment'. Estirnate·s o( raw materials 

e:tnd other i.nput!'I, requirement of utili.lies, and esLirnateH of 

space and JayouL dre pr~eenled in separate Sections 

reHpectively. TheHa dre followed by a Section on eHllmated 

requirement of manpower and Lhe recommended organisation 

HLrucLure. SeeLion-12 denla w.iLh financial analyH.iB and 

evd)Udtjon of the projects. The last Section presents lhe 

im[ .. ilemt·rntation Hchedule dnd dHHOciated key ac:t.i.vitea for 

HeLLoing up lhe projectH. 
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The preYenL YLudy JS c~rried ouL for 13 Arab countrieY 

locdLed in the Middle F.nst dnd North African region, whert~ 

mnnufc-tcLuring faci 1 U.ies for Lhe 8 produc1.a Bhould be MPL 

up. Considering the local demand in this designated r~gion 

and the economies o! production scale iL has been suggested 

that in all 17 plantR be set up to manufacture these 

products. 

ExhibiL-1 ehowe the planL location for each of the 8 

products. Distribution of these projects countrywiee iR 

presented in Exhibit-2. It may be observed from these 

exhibits that except Sudan, all the other 12 countries have 

been provided with facilities for selling up at least one 

plant. 

Details of individual projects are summari1:1ed in Lhe 

following pages. 
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JOB NO. DCIL-lOS EXHIBIT 1 

Sl 
No 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

k. 

UNITED NATIONS INDQSTRIAL DIV!LOPH!NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR HANUFAC'nJRE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES 

PLANT LOCATIONS 

Products Countries 

HV and UHV Towers Algeria Egypt Iraq Saudi. 
Arabia 

Bare Wires Bahrain Iraq Kuwait Morocco 

overhead Line Jordan Tunisia 
Accessories 

Steam Boilers Egypt 

Steam Condense n:; A lger\.a 

f:Jrcujt Bn~akers Morocco UAE 
and bolators 

Electrical Motors S1rndi 
Arab in 

llnd erg round cables Libya 

Syria 
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EXHIBIT : 2 

UNITED NATIONS INDUSTRIAL DBVEJ.OPMENT ORGANIZATION 
AND 

ARAB INDOSTRIAJ, DEVF.LOPMBNT AND MINING ORGANIZATION 

PROJF.CT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES 

COONTRYWISE DISTRIBUTION OF PLANTS 

Sl. 
No. Count.ri ee 

1. Algeria 

2. Bah rd in 

3. EgypL 

4. Iraq 

5. Jordan 

6. Kuwait 

7. Libya 

8. Morocco 

9. Saudi Arabia 

10. Sudan 

l l. Syria 

1 2. Tun..i.aia 

IL UAE 

Product.a 

HV and UHV Towers 

Bare Wires 

HV and UHV Towera 

HV and UHV Towers 

Overhead J.ine 
Accessories 

Bare Wires 

Underground Cables 

Bare Wires 

HV and UHV Towers 

Bare Wire~ 

OvP.rhead [,1 ru-~ 

/\c<"~RBOriP.H 

CircuJl Bre.-tk~rH iind 
fHolrtl"nrR 

Sleam Condenaere 

St.earn Boilera 

Bare Wires 

Circuit Rreaker:-i 
and lsolalors 

Electrical Motors 
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HIGH VOLTAGF. AND OI,TRA HIGH VOLTAGF. TOWRRS 

Product 

TrdnMni:i ~nd on Towers are an i nt.egra 1 pnrL of the overhead 

elecLricily Lransmiasion network. They support the other 

major componentH of the network like l.ine conductors, 

insulators, accessories, etc. High voltage (HV) towers ar~ 

used in 60 KV to 225 KV Jines, whereas lines above 300 KV 

have Ultra High Voltage CUHV) towers. These towers are made 

of steel BtrucLuree and cost nearly 35-45\ of the total cost 

of overhe~d transmiHsion network system. 

Market 

Demand for towers depends upon the setting up of additional 

{Jower generating capacity and 

transmission and distribution 

corresponding increase 

network. According to 

Lrl 

a 

sectoral Htudy conducted by AIOMO, the addition in overhead 

transmjssjon n~twork wilJ be R,750 Km (UHV) and 51,862 km 

(HV) n>.Hpectively during 1996-2000 period. Correspondingly 

the annual demand for tranHmiHHior1 Lowers during this period 

will he 43,7SO tonneH (UHV) <HH.l 2,28,193 tonnes (HV) 

reHpeclively. 

Pl <inl f.,ocat.i.on 

To meet the demand for trc.rusmi1,u:ij on Lowers in the Arab 

n~gi.on, 4 manufacLuriny planLH wi.11 ln~ Het.. up. The countries 

w}u-·n-• LheHe p.lanLH wiJJ be Jocated iirf~ A.lgeric., F.:gyp1 .. , Iraq 

.u1d Saud i i\ r <-t bi d • 
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Manufacturing of Lowers consists o! !abricc.ti.on of 

structural steel members ae per drawing, hot dip galvanising 

of the members and despatch Lo site for erection. 
' 

Fabrication consisLa of operations like cutting, shearing, 

notching, bending, drilling, elc. _Identical structures, 

i.e., leg members, cross arm memberR, etc., are bundled 

Logether before despatch to site. 

Equipment 

Out of the four plants, three will have a capacity of 36,000 

TPA while t.he fourth plant will be of 18,000 TPA capacity. 

Majn production equipment in these tower manufacturing 

plantH ~onsi8L cif universal punching, cropping, shearing 

and nolchjng machine, cold circular saw, beam bending and 

straightening machin~, hydraulic press, galvanising tank, 

etc. Facililies for material handling, tool room and 

maintenance have also been provided. Tower testing station 

J.s an important part of Lhe plant, adequa~e provision for 

which haa also been provided; 

Raw Mat_erials 

Miijor raw materials for manufact.uring towere include steel 

<:rngle!::!, ch<:tnnels, plateR, nuts and bolts (or rivetling, eLc. 

iinc dOd olher chemi.cala like Sodium Hydroxide and Ammonium 

Chloride dr~ a1Ho r~quired. 

ut. i I i t. i es 

'rtu~ )6,000 TPA tower manufacluring plants 

connP.<:t1~d lnetd () f 69S KVA to bM fed by 

l r c-t n r:t former • WiiLer w i I J l>P. fed from a 20 m> 

shall have a 

H. 1,000 l<VA 

overhead tank 

w.ith 2 11umLere 190 lpm c<-tpitcily pumpR. The 10,000 TPA plant 



4 - 6 DEVELOPMENT 
CONSULTANTS 

shall need 410 KVA of power Lo be supplied from a 500 KVA 

transformer. Waler requiremenl (or Lhie plant shall be met 

by overhead tank of 12 m3 and 2 numbers 120 lpm pumps. 

Space 

The 36,000 TPA planls will be seL up on an area of abouL 

28,500 m2 and the 18,000 TPA plant on 17,000 m2
• These 

include the area for tower testing station and provision for 

future expansion. 

Manpower 

The 36,000 TPA plant shall require 706 people including 

skilled and unskilled workers while the 18,000 TPA plant 

shall be mandged by 442 person. 

Financial Parametres 

As lhe planLs will be set up in four different countries 

financial parameters like project cost, operational costs, 

profitabilily, break-even poinl, IRR 1 etc., will be 

different. These are presented in Exhibit-3, which also 

summarises lhe salient features of lhe projects. The 

capacity utilisation for the projects are estimated to be 

around 80\ in the first year, qo% in the Hecond year and 

100% from thP third year onwardR. ThP ~verage RP] ling price 

is taken as US $ 1,160 per MT except 1-he F:gyplian plant 

which is US$ l ,lOO per MT. 

implementat.ion Period 

The 36, 000 TPA pl etnt w 11 l he HPl. up in 10 months' lime while 

thP 18,000 TPA capdcity pl.mt Rhall be commissioned in 24 

111nn l h !:i. 
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EXHIBIT i l 

PROJECT PROFILP.S FOR MARUFACTUU OF ELECTRICITY G!DRATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTllIP.S 

' 

SALIENT FEATURES or THE PROJECT 
Product : High Voltage and Ultra High Voltage Towers 

Sl. 
No. Salient features 

1. Plant Capacity (TPA) 

2. Capacity utilisation (%) 

- Year 1 
- Year 2 
- Year 3 onwards 

3. Total area requirement (sq m) 

4. Manpower requjrement (nos) 

5. Project cost (milltun US $) 

6. Debt equity ratio 

- Equity (million US $) 
- Loan (million US $) 

7. InvPstment in land and 
bujJding (million US$) 

B. Iuveslment in plant and 
pqn i pment (mi 11 i.on US $) 

9. Implemenlalion period (months) 

10. R~Vt>llnt' <ti maximum capacity 
utJ}js~t1on (million US$) 

11. Loari n•paymeul period (yrs) 

12. Break-~veo pnlnt (%) 

13. IRR ( % ) 

Lucati.on of the plants 
Algeria Egypt Iraq Saudi Arabia 

36,000 36,000 36,000 

80 
90 

100 

80 
90 

100 

80 
90 

100 

28,500 28,500 28,500 

706 706 706 

23.87 17.76. 20.87 

1:1 1:1 1:1 

11.94 
11. 94 

8.88 10.43 
8.88 10.43 

13.RO 10.03 12.30 

3.03 l.03 3.03 

30 30 30 

41.7h 39.60 41.76 

9 9 9 

71.25 28.43 53.88 

14.85 91.30 58.47 

18,000 

80 
90 

100 

17 ,000 

442 

10.06 

1 : 1 

5.03 
5.03 

5.~o 

l.57 

24 

20.88 

9 

60.86 

52.62 
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Bare WjreH are used in overhead conductors for tretnemieeion 

dnd distribution of electrical energy. Bare wireH may 

consist of a eingle eolid wire or a group of wires stranded 

together. Aluminium and copper are the most commonly used 

materials for bare wires. Aluminium with stee] reinforcement 

(ACSR) is the most commonly used conductor. Important 

electrical properties of bare wires are resistivity, current 

carrying capacity, inductance, capacitance and corona 

effect. 

Market 

The demand for bare wire conductors depends upon addition jo 

installed power generating capacity and corresponding 

incredHe in transmission and distribution network. Estimated 

annual demand for betre wire conductors of- various volta'gt? 

classes during 1996-2000 period is about 5,84,000 km or 

equivalent to about 2,00,000 tonnes. 

Plant J~calion 

To m~el Lhe <lemdnd for bet re wire conduclore J.n the Arab 

region 5 manufdclur i.ng plcinls neP-d Lo be ael up. 'I'h~ plants 

will be Het up in Morocco, Bahrain, Syria, Iraq and Kuwait. 

However, only the plant in Bdhrain will have proviHion Lo 

metnufacturP. UHV bare wjre conductors. 

Manufacturing Prucet-te 

Rare wire~ are mdnufaclured by drawing 

lar~.Jl~r dianu:itf!r aluminium and HL~P.I 

down 

rodR 

pre-treated 

to •mailer 
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diameters. The drawn wires are then 'process annealed' to 
reHtore ita duc~ility which Hometimea gets reduced due to 

repeated drawing. Steel core wires of ACSR type conductors 

are given a coal of zinc by h6t dip galvanising. Finally 

several smaller diameter bare wires are twisted to form 

bundled conductors. 

Equipment 

F.ach of the five manufacturing plants have been designed to 
produce an average of 16,000 tonnes per annum or 48,000 km 
per year of bare wires. Main plant and equipment consists of 

rod breakdown machine, stranding machine, pointing and 

threading machine and welding sets. Suitable facilities for 

materia handling, toolroom and maintenance and auxiliary 

equipment have also been provided. 

Raw Materials 

Principal raw materials lo manufacture hare wires consist of 

EC grade aluminium/aluminium alloy rods, .copper rods and 

galvanised steel wires. 

Utilities 

The planlH ehall have a connected load of about 700 KVA to 

be met by 2 x 500 KVA traneformere. Other utilities like 

compressed air and water for human consumption purpose will 

also be supplied by suitable equipment. 

Space 

The plantH will be setup on an ared of about 22,000 m2 

inclusive of arP.a for future expanRion. AdequatP. apace for 

roads have been provided to facllitate movement of heavy 

truckR and vehi~lr~. 
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Manpower 

I. 

DEVELOPMENT 
CONSULTANTS 

All the plants will operate in double shifts. Total manpower 

iH estimcited lo be 138 including 93 Hkilled and unskilled 

workers. 

Financial Parameters 

Since lhe !ive DUlnu.(acluring plantH will be seL up in five 

different countries, all thP. financial paramP.ters including 

project cost, operalional cosls, break-evP.n point, IRR, 

etc., will vary from country to country. These are 

sumlDClrised in Exhibit-4, which also presents lhe other 

salient features of the projects. The selling price ie 

aaswned aL US $ 7,500, US $ 3,700, US $ 8,900 and US $ 4,200 

per tonne for UHV, HV, MV and LV conductors respectively. 

Implementation Period 

The projects are expected to be implemented within a period 

of 27 months. 
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Sl. 
Nu, 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY G!N!RATION, 
TRANSMISSION AND DISTRIBlrl'ION EQUIPMENT IN ARAB COUNTRIES 

Salient features 

SALIENT FEATURES OF 111! PROJECT 
Product : Bare Wires 

Localion o! the plants 
Morocco Bahrain Kuwait Iraq 

l. Plant Capacity 

- TPA 
- KM per year 

2. Product six 

o UHV Conductors 

~ TPA 
- KM per year 

o HV Conductors 

- TPA 
- l<M per year 

17,600 
S3,500 

5,700 
.3,500 

15,900 
27,700 

7,500 
3,000 

2,800 
1,700 

15,600 
49,900 

3,600 
2,800 

15,200 
49,800 

3,700 
2,300 

EXHIBIT : 4 

Syria 

16,900 
60,SOO 

3,300 
2,000 

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

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

~ 

...... 

...... 
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Sl. 
No, 

3. 

4. 

s. 

6. 

7. 

8. 

Salient features 

o HV Conductor 

- TPA 
- KM per year 

o LV Cunduclors 

- TPA 
- KM per year 

Capacily utiljsation (%) 

- Year 1 
- Year 2 
- Year 3 onwards 

Total area requirement (sq rn) 

Manpower requ]remenl (nos) 

Project cost (million US $) 

Debt equity ratio 

- Equity (million US $) 
- Loan (million US $) 

Investment in land and 
building (million US $) 

Morocco 

3 .100 
10,000 

8,800 
40,000 

40 
50 
60 

21,600 

138 

10.69 

1:1 

5.35 
5.35 

6.48 

Location of the plant.s 
Bahrain Kuwait Iraq 

2, 100 3,200 4' 100 
7,000 7, 100 13.500 

3,SOO 8,800 7,400 
16.000 40,000 34,000 

40 70 70 
50 75 75 
60 80 80 

21,600 21,600 21,600 

138 138 138 

11.45 11. 99 13.40 

1: 1 1: 1 1 : I 

5.73 5.99 6.70 
5.73 5.99 6. 70 

7 .14 7.36 8.78 

EXHIBIT : 4 

Syria 

2,600 
8,400 

11,000 
50. 100 

60 
70 
80 

21,600 

138 

10.56· 

1: 1 

5.28 
5.28 

6.56 

no om 
z~ 

.I'. 

...... 
N 

(/) r--
c Q -
r-- -u 
~$: zm 
~z 
(/)~ 



JOB NO. : DCIL-105 EXHI8IT : 4 

Sl. Location of the elanls 
No. Salienl fealui·es Morocco Bahrain Kuwait Iraq Syria 
-----------------------------------------------------------~----------------------------

'L Investment in plant and J.26 1. 26 1.26 1.26 1.26 
equ1pmenl 'million US $) 

10. Implemerilal.ion period (months) 27 27 27 27 27 

1 I. Revenue at maximum capacity 51 • 38 48.75 63.01 65.01 65.24 
utilisation (m.illion US $) 

12. Loan repayment perjod (yrs) 9 9 9 9 9 

13. Break-even po.int (%) 24.30 30.10 46.90 38.40 28.40 

14. IRR ( t) 73.50 84.50 61.80 72.50 93.20 

I 

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

~~ zm 
-1Z 
U>-1 

.e.. 

...... 
w 
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OVERHEAD LINE ACCESSORIES 

Product 

DEVELOPMENT 
CONSULTANTS 

Overhead 1 ine acce1:uwries are imporlanl componenLH o! 

overhead transmission and distribution system. They are used 

Lo anchor lowerH, join the conducLora aL Hupply take-of{ and 

mid-span points, support and reduce vibration in conductors. 

Different typea o! acceaaoriee which are used in overhead 

transmission and 

spacers, vibration 

distribution network include 

dampers, guys and anchors, 

clamps, 

insulator 

fittings, hardware, corona shields, etc. 

Markel 

Overhead acceaeories are uaed logelher wilh conductors. 

Thus, laying 

network will 

of additional transmission and 

directly determine lhe demand 

distribution 

for these 

products. According Lo the sectoral study carried out by 
AIDMO the average annual demand for conduclora in the Arab 

region during 1996-2000 period is estimated to be around 

1,30,000 km inclusive of all lhe voltage claesea. Based on 

this and weight of conductors by voltage class, the annual 

demand for overhead acceHsories during this period works oul 

to about 35,000 tonnes. 

Plant Location 

In order lo meeL Lhe dem~nd two plants, each with a c~pacity 

of 12,000 TPA are proposed Lo be sel up in this region. 

ThPRe pJanta shall be locdled jn Tunisia and Jordan. 



4 - 15 

Manufacturing Process 

Manulacture of overhead acceHHorieH involve 

DEVELOPMENT 
CONSULTANTS 

di(!erenl 

mechanical processes. Hardware like hooks, clevises, 

anchora, etc., are forged from mild steel or high lenHile 

steel and then galvanised. Aluminium and aluminium alloy 

componenla like clamps, spacers, inaulat.or fillings, etc., 

are made of aluminium pressure die casting. All the forged 

and cast componP.nt.11 are further machined to introduce 

desired properties and finish to the accessories. 

Equipnent 

Each of Lhe two plants will have aluminium pressure die 

casting shop, forging shop, cast iron foundry, forming and 

fabrication Hhop, machine shop and galvanising shop. 

Facilities for material handling have been provided in 
individual shopH. Other sections like quality control and 

materidl teHting laboratory, maintenance shops and auxiliary 

equipment have alao been provided. 

Raw Materials 

Major raw materials to manufature overhead accessories 

include aluminium tubes, rounds and flats, mild steel 

angleH, plaleH, pipeH, predlloyed aluminium ingolH for 

pressure die cdelin9, mild steel rounds and squares for 

forging, ca8L iron foundry raw mdLeridlH like Hteel HcrapH, 

foundry returns, sand, elc., zinc, sulphuric acid•nd bath 

alloying elemenl8 (or galvaniHing dnd miHcelldneouH ilemH 

like steel grits for shol bldHling, grinding wheel, etc. 

UlililieH 

'fh~ connecled load for both Lhe pl<H1Ll:1 wi II be 4,100 KVA. 

For t. hi R, 4 numberR l, 000 t<Vi'\ Htep down lrdnsformen~ and 3 
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number1::1 300 KVA 1 ighling tram1f orme_ra have been provided. 

The average water requirement of 35 m3 /hour shall be met 

from lwo overhead lankH, each of 250 m3 capacit.y and 2 pu1nps 

of 100 m3 /hour ~apacity each. OLher utilities like 

compreased air, fup} oil, fire protection syalm, et.c._, shall 

also be adequalely met. 

Space 

Rach of t.he plants shall be set. up on an area of about 

57,000 rn~. Thie includes workshop buildings, administrative 

building1:1, auxiliary buildings, effluent. treatment. plant, 

open space and area for future expansion. 

Manpower 

Bach of lhe lwo plant.a will work in double shift. Tolal 

manpower required is estimated at 893. 

Financial Parameters 

'fhe projecl coHt for selling up the plant. in Jordan ie 

eHtirnated Lo be around US $ 44.43 million~ while the same 

for lhe planl in TuniYia is US $ 41.82 million. These plants 

have been assumed to operdte 80% and 90\ capacity 

utilieat.ion during lhe firal and second year of oper~lion. 

From third year onwdrde, the plants will reach 100\ capacity 

ulilieation. Other financial parameterR like, break-even, 

IRR, etc., will also vary for theRe two plants and are Rhown 

in Exhibit.-5. The exhibit also aumm<trisea the ealienl 

f Patures of tht> propoRed project. 

lmplemenlation Period 

Holt1 Lhe projects arP scheduled to be operative within 36 

mrJ11Lh~. 
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JOB NO. DCIL-105 EXHIBIT : 5 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAR INDUSTRIAL DEVEJ.OPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR MANOFACTORE OF ELRCTRICITY GENERATION, 
TRANSMISSION AND OISTRIBOTION EQUIPMENT IN ARAR COUNTRIES 

SALIENT FEATURES OF THE PROJECT 
Product Overhead Line Acceaaoriea 

SL 
No. Salient features 

1. Plant Capacity (TPA) 

2. Product mix (TPA) 

o Clamps and Yoke plates 

- aluminjum 
- steel 
- ductile iron 

o Compression & Mid-span joints 

- alumjnium 
- sleel 

o Corona Yhielde & Arcing hornH 

- aluminium 
- HleeJ 

o Spacer 

- aluminium 
- steel 

o Armour rodR 

- aluminium 

o Vibration damper 

- ccutl iron 

o Nuts & bolt-R 

- Hleel 

Loc~t.ion of the El_anls 
Jordan Tunisia 

12,000 

708.00 
214.00 
10.00 

sao;oo 
17.00 

22.00 
2,530.00 

70.00 
155.00 

730.00 

950.00 

180.00 

12,000 

708.00 
214.00 
10.00 

580.00 
17.00 

22.00 
2,530._QO 

70.00 
155.00 

730.00 

9~0.00 

180.00 
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JOB NO. : DCIL-105 

I. 

DEVELOPMENT 
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F.XAIBIT : 5 

-------------------------------------------~----------------
SJ. 
No. Salient !eaturee 

Location o( the £lants 
Jordan Tunisia 

------------------------------------------------------------
o Socket, clevie & hardware 

- dluminium 
- HLeel 

ductile iron 

o Guy wireH 

- st.eel · 

o Stay rods, washers, 
croes arms, etc. 

- HLeel 

3. Cdpacity utilisation (\) 

- Year l 
- Year 2 
- Year 3 onwards 

4. Total area requiremenL (sq m> 

5. Manpower reyuirement (no8) 

6. Project coal (million US $) 

7. Debt equity ratio 

- Equity (million US $) 
- Loan (million US $) 

8. Jnveslmenl in land and 
building (million US$) 

9. Tnv~slmPnl in plant and 
equipment (million US $) 

10. Implt~menLdtion period (month~) 

1 1 . Revenue r. l lll<iX j mum capac..: j l y 
utilia<tLion (million llS $) 

L2. I.o<rn repayment period (yrs) 

11. Hn~ak-even poi nl ('},) 

14. IRR (%) 
-------------- ..... _. ___ .__ ---··-

190.00 
1,370.00 

40.00 

908.00 

3,526,00 

80 
90 

100 

57,000 

893 

44.43 

1:1 

22.21 
22. 21 

25.00 

8.14 

36 

54.48 

15 

72.20 

20.10 

190.00 
1,370.00 

40.00 

908.00 

3,526.00 

80 
90 

JOO 

57,000 

893 

41.82 

1:1 

20.91 
20.91 

24.25 

8 .14 

36 

47.27 

J 5 

63.00 

22.00 
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STRAM BOILERS 

Product 

DEVELOPMENT 
CONSULTANTS 

Steam Boilers are used in power planLs to generate steam 

which subsequently drives the main prime mover, i.e., steam 

turbine. The fuel used for firing bojlers are either coal, 

fuel oi 1 or gas, or a combination of ·these. The boi 1 er 

consists of cylindrical drume with hemispherical heads and 

is installed in power plants along with several other 

dCCessoriee and attachments which act in tandem. 

Market 

'fhe demand for boilere depends upon setLin9 up new power 

generdting stations and refurbi8hing of old ones. According 

to the sectoral study carried out by AIDMO, the increase in 

power 

about 

generatjng capacity in the designated region will be 

9,300 MW by 2010. This will require setting up ~! 

power p.lante ranging from 30 to 600 MW capacities. The total 

demand for boilers in these plants will be 27 numbers during 

the 1996-2000 period. 

Planl Location 

In order to meel Lhe demand for boilers in lhe Arab region a 

~ingle boiler manufacturing plant will be set up in Egypt. 

Manufacturing Proceea 

Mdnufdluring proce8B for boilers conaietH of two p~rte, 

i .P.., ·cuHtomised iterni:t which an" processP.d i.n the 

ilHelf and Meveral Hl~ndardiHed, pre-engineered iteme 

plant 

which 

arP. procurP.d from outside AourcPR. Shop operationA consist 
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of machining and fdhrication of boiler quality steel plates, 

lube 1:1heel.1:1, el.c. Welding pl<tyl:i a very irnportanl role during 
the fabrication process. Bought out items like pumpe, fuel 

firing equipment, inetrumenlalion and control, etc., are 

either assembled in the shop or alternatively erected along 

with the main boiler structure al. the site. 

Equipment 

The propoi:ied plant will inil.ially manufacture 5 numbers of 

30 MW and 2 numbers of 150 MW boilers annually requiring 

about 8,600 tonneH of el.eel. The plant will have suitable 

equipment for tube and pipe shop, vessel shop, plate and 

structural ahop, machine ahop, forge and heal. treatment 

shop, etc. Material testing, welding development, material 

handling and maintenance CacilitJes have also been provided. 

Raw Materials 

Major raw materials required for this plant are boiler 

quality steel plates, tube sheets, supporting structures and 

manifolds. Items like fans, blowers, insulation material, 

valves, control system, motors, etc., will be procured from 

out.;side eourcea. 

Utilities 

The proposed pldnt will have a connecled load of about 2,870 

KVA. Keeping in mind Lhc provision for future expansion 4 

numh~rw J,000 KVA tranaformers have been provjded. Water 

w i l 1 be suppli~d from 2 numbers 13 m~ overhead tdnka by 

meanR of 2 pumps, each havlng 1 4 m3 /hour capacity. Equipment 
hdVV .• i L ~o been provid~d for comprP.RR~d air Rupp}y, 
dJrcoridilioning, fjre fiyht inq and I ranHportr.t]on. 
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Space 
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Tola! land area including thal for fulure expansion i~ 

estimated at around 87,700 sq.m. Apart from main work~hop 

and adminiHlralive building Hufficienl Hpace has been 

provided for auxiliary buildings, storage and transport, 

etc., including raw material storage, finished goods 

storage, loading and unloading. 

Manpower 

The proposed plant which will operate in t.wo shifts will 

provide employment for about 800 people. Nearly 80\ of these 

will be skilled, semi-Hkilled and unekill~d workers. 

Financial Parameters 

The project cosl for aetling up the boiler manufact.uring 

plant ie estimated to be around US $ 57.26 million. 

Invealmenl in land and buildjng is about US $ 34.7 million, 

while the same for plant and equipment is around US $ 10 

million. The capacity utilieali.on of Lhe project. is assum·ed 

to be 60\ in the first yea"r, 80% in Lhe eecond year and 100% 
' 

from the lhird year onwards. Selling price for 30 MW boilers 

is assumed at US $ 3.6 million per unit and for 150 MW 

boilers is US$ 16 million per unit. The project bre~ks even 

at 69\ and shows 13.6% internal rate of return. 

Tmplementalion Perjod 

The project. ie expecled to be implemented within a period of 

JJ months. 

s~liPnt features of lhe project Jre presented in Exhibi.t-6. 
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.TOB NO. OCTL-105 F.XHIBIT 6 

UNITED NATIONS INDUSTRIAL DEVELOPMRNT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING_ ORGANIZATION 

PROJECT PROFILES FOR MANUFACTURE OF EI.ECTRICJTY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAR COUNTRIES 

Sl. 
No. 

1. 

SALIENT FEATURES OF THB PROJECT 
Product : Steam BoilerH 

Sdlienl fealures 

Pldnt Capacity (TPA) 

Localion of lhe planL 
Egypt 

8,650 

2. Producl mix (noH/year) 

3. 

4. 

5 . 

6. 

7 • 

8. 

9. 

l 0. 

30 MW Boiler 
- 150 MW Boiler 

Capacily utilisation 

- Year 1 
- Year 2 
- Year 3 onwards 

( % ) 

Total area requirement (Hq m) 

Manpower requirement <noH) 

Project coat (million US $) 

DebL equity raljo 

- Equity (million US $) 
- Loan (million US $> 

Tnv1·RtmPnl in land .tnd 
btd 1d1 ng (mi l 1 ion US $ l 

[OVt•HllTIPflt lO pJiinl. rtOd 
equ 1 pmenl ( md Li.on US $ > 

Tmpl1·m1•nl .-11 l.••n P•'f-t11d (monl.h:-il 

5 
2 

60 
80 

100 

87,700 

806 

57.26 

l : 1 

28.63 
28.63 

10.01 

)] 
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EXHIBIT 1 6 

------------------------------------------------------------
SI. 
No. Salient features 

Location of the plant 
Egypt 

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

11. Revenue at maximum capacity 50 
utilisation (mill'ion us $) 

12. Loan repayment period (yrs) 15 

13. Break-even point (%) 69.10 

14. IRR ( \) 13.60 

------------------------------------------~-----~---~------
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STEAM CONDENSER 

Product 

I. 

DEVELOPMENT 
CONSULTANTS 

Sleam condeneerH are an integral parL of the aleam-based 

power generation system. They condense the exhaust steam at 

lhe low preasure end of Htearn lurbinea, which contains 

considerable amount of heat energy and recycle it back to 

lhe main cycle. Thia increatses Lhe thermCAl effic.iency of the 

steam generation cycle slgnilicantly. Mixed jet condensers 

and yur!ace condensers are the two main types of condensers. 

Surface condensers are the more pref erred ones in modern 

power plantts. IL coneiHta of shell, tubes and water boxea. 

Surface condensers are further claseif ied according to 

posjtion of tubes, number of passes, direction of condensate 

flow and shape of the shell, etc. 

Market. 

Steam condensers are used in aaaocjation with steam boilers. 

Thus demand for boilers, which again depends upon setting up 

of additional power generating st~tione, will directly 

determine the demand for condensers. It is estimated, that 

the demand for condensers of various capacity power plants, 

i.e., from 30 MW to 600 MW shall be 27 numbers during the 

1996-2000 period. 

Plant Location 

To meel lhe requirement for condensers in the Arab region a 

Ringle manufacturing plant ie proposed to be set up in 

Algeria. 
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Manufacturing Process 
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Manufacturing 

metal working 

f H.t.ing and 

proceea of surface condensers mainly involve 

and metal forming, welding, tube bending, tub~ 

final assembly. The condenser shell is !irst 

fabricated from steel plates of varying thickness. Numerous 

holes are lhen drilled in the side plaleH of the shell lo 

arrange for fixing of tubes. Tubes are produced from tube 

sheets and welded to the holes after necessary metal forming 

operations. 

Equipment. 

The proposed plant is designed to produce 5 numbers each of 

30 MW and 150 MW condensers respectively. The product mix 

can be altered/expanded later based on demand and conlinuous 

assimilation of lechnology. The plant is equipped with 

culling and shearing machineH, metal forming 

drilling equipment and welding sets. Equipment 

been provided for material tesling, rnalerjal 

welding development, toolroom and maintenance. 

Raw Materials 

machines, 

have also 

handling, 

Major raw materialH for manufacturing condensers include 

steel plates for condenser shell, angles dnd channels, tubes 

and boughl oul component like manhole covers, piping, etc. 

Utilities 

The condenser manufacturing pldnt is provided with 2 numbers 

l,000 KVA transformers to meet the ~nnected load of 1,709 

KVA. Two overhead tanks of 40 m3 capacity each and 2 pumpe 

of 20 m3 per hour capacity will supply the water 

requirement. Four compressors of 3 m3 per minute capacity 

wiJl mPet the rompresR~d air requirement. Overhead tdnke for 
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fuel oil and other associated equipment 

I• 
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for air 

conditioning, fire {ighling, etc., have alHo been provided. 

Spdce 

The condenser manufacturing plant will be eel up on an area 

of 47,000 m~ which includes open land area and provision for 

future expansion. 

Manpower 

The planL will operate in double shift and shall be managed 

by 378 people. This is ·inclusive of 257 skilled and 

unskilled workers working in two shifta. 

Financial Parameters 

The proposed project for manufacturing eteam condensers ia 

.estimated to cost around US $ 43 million including an 

investment of US $ 30.23 million in land and building and US 

$ 3. 63 mill ion in major plant and machinery. The _capacity 

ulilisalion of the plant is aasumed lo be 80\ in the first 

year and 100% from the second year onward~. Selling priceR 

have been assumed at US $ 1.3 million per unit for 30 MW and 

US $ 6 million per unit for 150 MW ~nndensers. The project 

breaks even at around 85\ and Hhow~ internal rate of return 

of 12.8%. 

Implementation Period 

The proposed projf>cl will be :implPmented in 27 months. 

SaliPnt featur~s of the project are presented in Exhibit-7. 
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EXHIBIT : 7 

UNITF.Q NATIONS INDUSTRIAJ, DF.VELOPM~NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DRVELOPMBNT AND MINING ORGANIZATION 

PROJECT PROFII,ES FOR HANUFACTIJRE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTlON BQUIPMBNT IN ARAB COUNTRIES 

SALIENT FEATURES OF THE PROJECT 
Product : Steam Condenser 

----------------------------------------~-~-----------------SI. 
No. Salient features 

l. Plant.Capacity (TPA) 

2. Product mix (noH/year) 

30 MW Condenser (Noe) 
- JSO MW Condenser (Nos) 

3. Capacity utilisation (%) 

- Year l 
- Year 2 
- Year 3 onwards 

4. Tolal area requirement (sq m) 

5. Manpower requirement (noH) 

6. Projecl coal (million US $) 

7. Dehl equity ratio 

- Equily (miJJi.on US$) 
- J..oan (million US $) 

8. Inveslment in land and 
building (million US$) 

9. Investment in plant and 
equipmeol (million US $) 

10. lrnplPmPntation [>f't"i<)d (mnnthR) 

Location of lhe pl~nl 
Algeria 

1,320 

5 
5 

80 
100 
100 

47,000 

378 

43.00 

J z 1 

21.50 
21.50 

30.23 

3.6l 

27 
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JOB NO. : DCIL-105 

Sl. 
No. 

J J • 

12. 

13. 

14. 

SalienL features 

Revenue al maximum capacity 
uti.lieati.on (million us $) 

Loan repaymenL perjod ( y rt:d 

Break-even point (\) 

IRR ( \) 

I• 

DEVELOPMENT 
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EXHIBIT 7 

Location of the plant 
Algeria 

36.50 

15 

84.80 

12.80 
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CIRCUIT BREAKERS AND ISOLATORS 

Product 

DEVELOPMENT 
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Circujl Rreaker iH a device UHed !or making or breaking an 

electrical circuit under conditions of varying severity. The 

medium in which circuit interruption ia performed may be 

either air, gas, oil or vacuum. Based on thie Circuit 

Breakers are clas~itied as Oil Circuit Breakers (OCB), Air 

break/air-blast Circuit Breaker (ACB) and Gas blast Circuit 
Breaker (SF6). 

IHolalora are diaconnecling swilchea used primarily for 

isolating equipment from buses or line apparatus or for 

sectionalising buaeH or circuiLH. They are normally nol 

intended to break load current and should be operated when 

the voltage acroae the contaclH ie not significant. Most 

commonly used isolators are Centre Rotating End Break Type 

(CREB) and Pantograph type. 

Market 

Circuit Breakers and Isolators are important equipment used 

in power transmission and distribution including 

substations. Increase in transmission/distribution network 

and that of Rub-station capacity will lead to increaaing 

demand for these products. According to Lhe sectoral study 

conducted by AIDMO, annual demand for Circuit Breakers and 

Isolalore during 1996-2000 period were estimated al about 

l~,700 and 65,000 numbere respectively. However, as a 

consP.rvalive estimate it has been assumed thaL nearly 70\ of 

the AIDMO projections will materiali8e and thP demand is 
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likely to be about 11,000 and 45,500 numbers respectively 

during this period. 

Plant Location 

·ro meet t.he demand, lwo manufacluring plant1:1 are propm~ed lo 

be set up in Algeria and the UAE. Both these will have 

capacity lo manufacture 880 numbers of circuit breakers and 

1,800 numbers of isolators annually of all voltage classes. 

Manufacturing Proceee 

Circuit breakers are manufactured oul o! several pre

engineered and bought out components. These include non

metallic componenlH like insulators, buBhings, porcelain 

rods, standard. metallic components like ball and. roller 

bearing, compressors, valve!:! and electromagnetic components 

like relays, switches, transformers, etc. Manufacturing 

operations consiE~t of metal forming and joining, machining 

and surface finiRhing, application of protective coatings, 

as!:!embly of various components and testing. Manufacturing 

processes of isolators are similar to thoee of Circuit 

Breakers and comparatively simpler. Only the testing 

requirements are different. 

Equipment 

Both Circuit Breakers and Isolator manufacturing plants are 

equipped with Machine Shop, Fabrication Shop, Assembly Shop 

and facjJities for galvanising, testing, toolroom and 

m.1inh~nance, material handling and auxiliary equipment. 

Mdc:hine shop comprises of Hackl:!aw, J.alhes, Milling and 

Drilling ma~hine8, Fabrication Rhop includes Shearing 

machinPH, Rending and Folding machines, Welding eetH, etc., 

whilf' l\~!wmbly !'!hop conRiAl:s of PreRR, Soldering irons and 

Hand dr1lle, etc. 
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Moat of lhe inpuls for manufacturing Circuil BreakerH and 

Isolators are pre-engineered components procured from 

exlernal wources. These include contacts, arcing horn, 

casings, housing, valves, insulators, compressor, SF6 gas, 

molore, bearings, spacers, etc. 

Utilities 

Bolh the manufacturing plants shall need 2 numbers 500 KVA 

transformers to meet the connected load of 770 KVA. Water 

will be HUpplied !rom an overhead reservoir of 60 m> 

capacity by means of 3 borewell pumps, each having 200 lpm 

capacit.y. CoIQpressors will me el the requirement of 

compressed air. 

Space 

The planLs will be Het up on an area of 33,750 m2 measuring 

250 m x 135 m. Thie includes 50\ of the workshop built .up 

area for future expansion. 

Manpower 

Each plant will work in double shilt and employ 708 people. 

Out of these, 605 are skilled and unskilled workers. 

Financial Parameters 

Fin~ncial Parameters like projecl cost, operating coal, 

break•even, IRR, etc., for each of the two plants will vary 

as they are located in lwo different countries. These 

parameters are presented in Exhibit-8, which alao 

Hummarises the other major features of the project. Each o! 

these plants are assumed to operate at 80\ capacity 
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utilisation in the first year, 90\ in the second year and 

100\ from the third year onwards. 

Implementation Period 

The projectH are proposed to be implemented in 24 months 

time. 
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.108 NO. OCJT,-1 05 EXHIBIT : 8 

UNITED NATIONS INDUSTRIAL DEVEl.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFJI.ES FOR MANUFACTURE OF EI,ECTRlCITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMF.NT IN ARAR COUNTRIES 

Sl. 
No. 

SALi ENT FEATURES OF THE PRO,JECT 
ProducL : Circuit Breakers & IsolaLors 

Locettion of t.he E!anls 
Salient features Morocco UAE 

1. Plant Capacity (nos/year) 

o Circuit Breakers 

- HT 
- MT 

o Isolators 

- HT 
- MT 

2. Product mix (not:s/yecir) 

0 Circuit Bre~kers 

- 400 KV SF6 
- 220 KV SF6 
- 132 KV MOCB 

33 KV MOCB 
J 1 KV MOCB 
1 1 KV Vdcuum 

0 IsolalorR 

- 400 KV Pa nlog rr. ph 
- 220 KV CRF.A 
- 1 32 KV CREB 

)) KV CRF.B 
J l KV CREB 

210 
670 

. 200 
1,600 

70 
70 
70 
70 

300 
.100 

JOO 
~o 

50 
000 
000 

210 
670 

200 
1,600 

70 
70 
70 
70 

300 
300 

100 
50 
50 

800 
800 
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F.XAIBIT 6 

------------------------------------------------------------
Sl. ~ocation qL"the plants 
No. Salient fealurea Morocco UAF. 
------------------------------------------------------------

3. Capacity uliliYaljon (\) 

- Year l 
- Year 2 
- Year 3 onwards 

4. Total area requirement (sq m) 

5. Manpower requirement (nos) 

6. Project coet (million US $) 

7. Debt equity ratio 

- Equity (million US $) 
- Loan <million US$) 

8. Investment in land and 
building (million US$) 

9. InveHlmenl in plant and 
equipment (million US$) 

10. Implementation period (months) 

ll. Revenue at maximum capacity 
utilisation (million US $) 

12. Loan repayment period (yrs) 

13. Break-even point (\) 

14. IRR (\) 

80 
90 

100 

33,750 

708 

17.95 

1:1 

8.97 
8.97 

9.48 

3.74 

24 

38.42 

15 

70.40 

12.20 

80 
90 

100 

33,750 

708 

18.67 

1:1 

9.33 
9.33 

10. J 6 

3.74 

24 

38.42 

15 

84.00 

17.60 
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ELECTRICAL MOTORS 

Product. 

Eleclrical molors converl electrical energy, Hupplied from 

AC or DC source, to mechanical energy Lo a rotatin9 shaft. 

All eleclrical molorH have a Hlalionary member, i.e., lhe 

stator and d rotating member, i.e., the rotor. Motors are 

classified based on t.he type of elelromagnelic field into 

squirrel cage induction motors, slip ring induction motors, 

synchronouH molorH and DC motorH. Motors consist 

enclosure, necessary insulation and air ducts covering 

Lhe Hlalor and lhe rolor. 

Market 

of an 

both 

MolorH of various capacilies are uHed almost for all 

industrial and domestic applications. However, according to 

lhe AIDMO report motors above 2 KW capacity only have been 

considered which is moHtly used in industries. The estimated 

demand for electrical molore in the deHi9nated region is 

about 4,000 numbers during 1996-2000 period. 

Planl LocalJ_on 

A single planl for manufacturing molors shall be ael up in 

Saudi Arabia to cater to the dP.rnand. The planl wi.11 

inilially manufaclure only about 50% oI Lhe demand, 

about 2,000 numbers motors annually. 

Manufacturing ProceHR 

The basic m<rnufactur i ng procee1:t for 

conHu~ts of caRti.ng or fabricating 

electrical 

Lhe main 

i.e., 

motor a 

frame, 
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preparation of stator cores, rotor ahafl and coupling 

<tssembly, 

f abrl.cation 

winding, insulation, assembly of 

o( air ducts for cooling, assembly of 

boxes, bruahgearH, slip ringH, elc., and painting. 

Equipment 

bearing, 

terminal 

The motor manufacturing plant will process about 1,400 

tonnes of steel castings, forgings and sections annually. 

The main production sections consiel of fabrication shop, 

machine shop, motor manufacturing shop, coil.winding shop, 

commutator shop, assembly and paint shop. Conventional, as 

well as automatic machines like CNC machining centres, etc., 

have been provided (or culling, metal forming, machining, 

welding, drilling, etc. Facilities have also been provided 

for material handling, loolroom and maintenance and testing. 

Raw Materials 

M<tjor raw materials for manufacturing motors cbnsiat of 

steel plates, forged MS shafLR, angles and channels, 

phenolic resin, aluminium C:tnd copper bars and auxiliary 

equi}"'9enL like fdn!i, heat exchangers, ducting, pipes, etc. 

UlilitieH 

The major manufC:tcturing plant shdll have a connected loi::id of 

1,300 KVA to be met from 2 numbers 1,000 KVA tran8formPrs. 

Wdler shall be Rupplied from an OVPrhead tank of 25 m~ 

capacity through 2 x 12 m3 pf"r hour capacity pumpR. Two 

compressors o( 3 m3 pPr mjnut_,--. r:-ap~rity each shall me.et thf> 

1·nmprel'!sed air r~quirement. F:quipm0nt for air<'.onditioning, 

fire f i qht. i ng, etc., have a J Mo I-wen prov .i.ded. 
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The planL uhall be seL up on an area of about 15,000 m~. 

This will house the workHhop building, the administrative 

building and the auxiliary Luildinga. Sufficient areaa for 

open Hpdce and future expansion hdve also been provided. 

Manpower 

The plant., operat.ing in t.wo ahifla shed 1 employ 313 people. 

Except production other departments will work in single 

shift. More than 80\ of Lhe people are ekilled and unakilled 

workers. 

Financial Parametere 

The estimated coal of the project is around US $ 13.62 

million. The average capacity utilisation during the first 

Lwo yearH of opertion is aasumed Lo be 50% and 60\ 

respectively, while from the lhird year onwards it will 

Hlabiliee al 70%. The project breaks even al 49\ and the IRR 

works out to about 18%. 

Implemental.ion Period 

The project is expected to commence commercial production 

within 27 months from the date of commencement. 

Salient features of the project are ~ummarieed in Exhibit-9. 
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EXHIBIT : 9 

UNITED NATIONS INDUSTRIAL .DF.VELOPMRNT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR HANOPACTURE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAR COUNTRIES 

SALIENT FEATURES OF THE PROJECT 
Product : Electrical Motors 

Sl. 
No. salient features 

1. Pldnl Capacity (TPA) 

2. Producl mix (no!:!/yea.r) 

0 2.01 KW - 4.00 KW 
0 4.01 KW - 5.00 KW 
0 5.0l KW - 7.00 KW 
0 7. OJ KW - 10.00 KW 
0 10.01 KW - 30.00 KW 
0 30.0J KW - 100.00 KW 
0 100.0l KW - 1000.00 KW 
0 J 001 KW and above 

3. Capacity utilisation (\) 

- Year J 
- YecH 2 
- Year 3 onwards 

4. Are.i re•1uin~mP.nt (sq m) 

5. Manpower requ :i rement (nos) 

6. Project cost (million US$) 

7. 0Pbt equity ratjo 

- Equity (million US $) 
- r~oan (mi 11 ion us $) 

H. Inv,·HlmPnt in lr1.nd and 
huJld1ng <rniJljon US$) 

Loc~tion of ~he plant 
Saudi Arabia 

1,400 

906 
814 
349 
511 
535 
326 
535 

71 

50 
60 
70 

15,000 

313 

13.62 

1 : 1 

6. 81 
6.81 

6.96 
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9. Investment in plant and 
equipment (million US $) 

10. Implemenlalion period (months) 

11. Revenue at maximum capacity 
utilisation (mjllion US $) 

12. Loan repayment period (yrs) 

13. Break-even poinl (%) 

14. IRR (\) 

DEVELOPMENT 
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EXHTBI'r : 9 

Location of Lhe pl~nt 
Saudi Arabia 

3.44 

27 

13.03 

9 

49.40 

18.20 
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Underground Cablei:s are UBed for lrctmnnilling eleclric EJOWP.r 

1n hulk from a generdLing slaLion Lo variouH load <;entreH 

and ullimale end-users. It replaces overhead conductors as 

the Lransmiasion medium particularly in urban areas due to 

dense population, lack of space and safety and environmental 

facLors. Main components of cables are a bunch of 

conductors, insuJaLion and protective covering. PVC and XLPF. 

are the two mm~t commonly used type of cables nowadetye. Ma in 

properties of c~bles are insulation, capacitance, inductance 

and skin effecL. 

Markel 

Tncreafie in power generating capacity and subsequent 

.1 nc red Se .in L ranRmisi,;ion rt lid d iHLr ibul. ion J?eLwork a ( (ect the 

demand for underground cables. According lo the sectoral 

SLudy conducted by AIDMO the demand for underground cableH 

during 1996-2000 period is eslimate1l Lo be around 37,000 km. 

As a conHervdl ive est.imetl.e i.L is aHHIJITH~d Lhal around 70\ o( 

Lhese pro jec Li on w j J 1 mrtlerj;::d j fH~. On this bat:tle Lhe demand 

for cableH .i.n Lhe Arab region workH ouL to aboul 25,600 km 

jnclusive of al] vol Lage classeH. 

P1anL T.ocation 

A Hingle manufacturing planl IH proposed to be eel up in 

T.ihyrt. 
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Cdble manufacturing co"eii:sts of producing bare stranded 

conductors and subsequent lapping wil.h ineulaling rnateri..ah1 

dnd protective coalings. Larger diam~ter copper and 

aluminium conductors are drawn Lo Hrnaller sizes, anneal~d t.o 

remove st.res1:1es induced during the drawing procesi:s and Lhen 

twisted Lo form st.randed conductors. Insulating and 

protective materials like paper, PVC, XLPE, etc., are then 

cured, impregnated and applied progressively on the 

conductors. Continuous Catenary Vulcanisation (CCV), 

Vertical Catenary Vulcanisation (VCV) and Mitsubishi 

Dainichi. Continuous Vulcanisation (MDCV) are the moHt 

commonly used manufacturing procesa~s practised nowadays. 

}<.;quipmenl 

The proposed planL will manufacture 600 km of e:ingle core 

EHV/HV cableH and 4,000 km of mullirore MV cables annually. 

The main pldnL con~isls of Rod Breakdown machines, 

Stranding/Armouring JOdChi.ne, corP. laying machineli, 

Vulcanising lines, ExLru8ion dnd Shedting lines, Annealing 

furnace, elc. Facilili.ea for matP.r.ial handling, toolroom and 

maintenance, teHLing and quality control have aJso been 

provided. 

Raw Materials 

Major raw materj;·ils for manufc·wlurjng cables include copper, 

aluminium, Btt>el tapes, poly,..1.hylfrnP and PVC compound. 

UlililieH 

The c.-tble manufacLuring pl<u1t will ';orusisl of 3 numb~ra 

l, 000 KVA HLeµ down Lrarusformf•r l.o mt>~l the connected lodd 

n~yuin~rnenL o( 2,000 KVi\ .Jrul r"r futur~ exp<ctneion. An 
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overhead RCC wc:tLer t1lurage Ldnk of 200 m3 capacity and 2 

buosler pumps, each of 50 m3 /huur capacit~ will meeL the 

average water requiremer1l of 20 m3 /hour. Requirement of fuel 

oil and compressed a~r have also been taken car~ of 

suit.ably. 

Space 

The proposed ple:tnl will be eet up on a 49,500 m:i le:tnd area. 

Apart from workshop and other buildings, abouL 80\ o( lhe 

workehip built up area has been provided for future 

expansion. 

Manpower 

The plant wjll operate in doublP Hh)ft and managed by 262 

people. 

Financidl Parameters 

The estime:tted coHL for selling up Lhe ce:tble manufacLuriny 

pldnt is around US$ 37.20 million. Investment in pli:tnl. and 

machinery i!:i dbouL US$ 3.3 million while the same f.or lar1d 

and buildings ts rtboul US $ 26. 7 mil lion. The plant. wil 1 

operale at 70% capacity uliliHaLLion in Lhe firsL yHar, 80\ 

i.n Lhe second year and 90\ from the third year onwardR. 

Selling pdce iM aHHUmf-'d ;it US$ 18,000/km for HV/UHV cables 

<:trtd LJS $ 25,000/km for MV cethleR. 1'lu-- (Jrojl-'ct brPetkH-even iii. 

45% and Lllf' iriLl::!rrtdl rnLe of relurn workH out to 50.1)%. 

TmplemN1L-.1t ton Per.iod 

The projf:'cl jH propOHt:-'11 lo be comEJIPI ~d in 27 monU1H Lime. 

Snl iP11I. fP.d.ur·1·~ of I ht· pn•J~ct. dt·•· p1-1·!'4P.nlr>d in F:xhibil-10. 
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.TOTI NO. ncn.-t os F.XHIBIT : l 0 

UNITED NATIONS INDUSTRIAL DRVELOPMENT ORGANIZATION 
AND 

ARAR INDUSTRIAL OP.VEJ.OPMRNT AND MINING ORGANIZATION 

PROJECT PROFILES FOR MANUFACTURE OP ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMRNT IN ARAB COUNTRIRS 

SALIENT FEATURES OF THE PROJECT 
Product : Underground CableB 

Sl. 
No. 

1. 

Salient features 

Plant Capacity (Km/year) 

2. Product mix (Km/year) 

- UHV/HV Cables (Single Core) 
- MV Cables (Multi Core) 

3. Capacity utilisation (%) 

4. 

5. 

6. 

7. 

8 . 

') . 

I II • 

- Year l 
- Yedr 2 
- Year 3 onwards 

Total area requirement (sq m) 

Manpower requirement (noH) 

Project roaL (million US $) 

Dehl equily ratio 

- Equity (million US $) 
- Loan (mjJlion US$) 

Investment in land and 
buj]djng (million US $) 

InveHtment jn plant and 
equipment (million Os$) 

r mp I Pmenta l.ion period ( mont ttA) 

LocaLion of ~he plant 
Libya 

4,600 

600 
4,000 

70 
80 
90 

49,500 

262 

37.19 

1: l 

18.60 
18.60 

26.71 

3.28 

27 
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12. 

13. 

14. 

Setlienl. features 

Revenue al maximum capacity 
utilisation (million us $) 

Loan repayment perjod ( 'Y nd 

Break-even point ( \) 

IRR ( \) 

.. 
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EXHIBIT : 10 

Location of the plant 
Libya 

105.96 

9 

45.00 

50.50 
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Summarise<) inve8LmeuL in d 11 Lhe Hevenleen projecls. i.s 

preaented in Rxhjb.i.l-11. This exldbil. C1.lso shows the 

counlrywi~H:! i nves LmenL which adds up lo a told I of a round US 

$ 405 million for all lhe1:1e Lh.irteen countries. The projects 

Logether will generate employment fur nearly 8,200 people. 

Cuuntrywise and projectwise empJoymenl genera-Lion pallern is 

shown in ExhibiL-12. 
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··r~111:1 ries 

UNITF.D NATIONS INDUSTRIAL DF.VET.OPMF.NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRTP.S 

COUNTRYWISE AND PROJECTWISF. INVP.STMF.MT 

Pnijects 

(Figures in Million US $) 

HV & lTHV Ban~ Ovedu~ad Lille Steam St.ei:lm Circuit Breakers Electrical Undergrmmd TOTAL 
TO\Nt>rs Wires Accessories Boilers \.ondenser·s and Isolators Motors Cables 

--------------------------------------------------------------------------------------------·------·--.------------
\lgt->rin 

P.-ihr.=ti.n 

'Fgypt 

T rrtq 

,Tc)rd-in 

Kuwriit 

T.i.b):d 

'"k) roct.:-0 

S--i ud i .;\.rd b i <1 

S1.xkn 

Syn..=t 

T"lmtsia 

tl.\F 

TOI'AL 

23.87 - - - 43.00 

- 11.45 - - -
17.7fi - - S7.2n -

:.?O.R7 11.40 - - -
- - 44.43 - -
- 11..99 - - -
- - - - -
- 10.69 - - -

10.06 - - - -

l 0.56 

41.82 

- -
- -

- -
- -
- -

- -
- - -

17.95 -
- 13.62 

-
-
-
-
-
-

37.19 

-
-

. 
66.87 

11.45 I 
75.02 

34.27 

44.43 

U.99 

37.19 

28.64 

23.68 

10.~0 
41.av~ 

18.67 - - 18.6~ PJ 
72.56 58.09 86.25 57 .26 43.00 36.62 13.62 37 .19 404.5~ 0 

--I """O 
-----~---------~--~------------------------------------------------~----------~-------~---~--~-------------)>~ zm 

--I z 
(/) --I 

.::. 

.::. 
Cl'\ 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION, 
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ABAR COUNTRIES 

COUNTRYWISE AND PROJECTWISE EMPLOYMENT GENERATION 

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

C0untries 

~~~~~~~~~~~~~~~~~~~~~~~-P_r2ie~c~·t~s==-~~~~~~~~~~~~--..~~~~~~ 
HV & UHY Bare Overhead Line Stearn Steam Circuit Breakers Electrical Underground TOTAL 
To~ers Wires Accessories Boilers Condensers and Isolators Motors Cables 

--------------------------------------------------------------------------------------------~----------------------
J\lgt"na 706 - - - 378 - - - 1,084 
Rahra1n - 138 - - - - - - 138 
Eqypt 706 - - 806 - - - - 1,512 
Iraq 706 138 - - - - - - 844 
Jordan - - 893 - - - - - 893 
Kuwa.it - 138 - ·- - - - - 138 
Libyd - - - - - - - 262 262 
l"t.:>rcx.:x. '() - 138 - - - 708 - - 846 
Sdud.i Arabl.d 442 - - - - - 313 - 755 

SVrld - l38 - - - - - - 13&')0' 

.,.;miSld - - 893 - - - - - 89~~ 
l1AE - - - - - 708 - - 7{)8..f'> r--

c O' 'fOI'AL. 2,560 690 1, 786 806 378 1,416 313 262 8,21JC:f IJ 

-----------------------·----------------------------------------------------> ~ zm 
-1Z 
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.i:. 
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