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AC
ACB
ACSR
ccv
Cmil/ft
CNC
CRFB
DC
FHV
HT
HV
IRR
Kva
lpm
InY
MCC
MDCV
mm? / m
MOCB
MS
MT
MV
MW
ocCB
pvce
RCC
SFg
TPA
VCV
XLPE

LIST OF ABBREVIATIONS

Anpere

Alternating Current
Air-Blast/Air-Break Circuil Breaker
Aluminium Conductor Steel Reinforced
Continuous Catenary Vulcanisalion
Circuil miles/feetl

Computerised Numerically Controlled
Centre Rolating End Break

Direct Current

Extra High Voltage

‘High Tension

High voltage

InlLernal Rale of Return
Kilo Volt Ampere

Litres per minulo

Low Voltage

Machine Control Centre

Mitsubishi Dainichi Continuous Vulcanisation

Square milimeler sgquare per meter
Minimum Oil Circuit BRreaker

Mild Steel

Metric Tonne

Medium voltage

Mega Watt

O0il Circuit Breaker

Polyvinyl Chloride

Reinforced Concrete ConstruclLion
Sulphur Hexaflouride

Tonnes per Annum

Vertical Calenary Vulcanisal ion

Cross Linked Polyelhylene
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ITNTRODUCTION

The Sixth Arab Industrial Developmenl Conference held i1n
Damascus, Syria in Oclober, 1984, stressed Lhe importance of
the manufacture of electrical power generation, transmission
and distribution eguipmenlL in Arab countries among the Arab
joint. veniLure projecis. Subsequent to (he recommendation,
Arab Industrial Development and Mining Organization (AIDMO)
prepared a secloral Study Report on pastl and present siatus
of electricity energy sector in the Arab world, its future
development and fulture demand-supply of various equipment

asgociated with the electrical energy sector.

The sectoral study was completed in September 1986 and
reviewed by an Expert Group meeting in June 1987 which
agreed that. the electric energy secltor which had been
growing remarkably in the recent past would continue to grow
al a much higher rate 1in 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 Avrab Electrical

Authorities.

In conlLinuation of these recommendations, AIDMO in
consultation with United WNations Industrial Development
Organization (UNIDO) shortlisted eight (8) such products and

intended to jointly prepare individual Project Profiles on
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all these products. The major objeclive of preparing these
profiles is to provide sufficient information to prospective
promoters and sponsors in Avab and olher countries for
identifying suitable products for local manufacture on a

regional basis and/or within countries.

Development Consultants Tnlernational Limited (DCIL) was
selected by the UNIDO as conmsultant. for preparing these
project profiles after a global bidding. All the eight
project profilea have been prepared in detail and will act

ag the bagic document for further investment decisions.
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SCOPE OF SERVICFE

The consultanl's Scope of Service included preparation of

project profile for the following products :

o High Voltage and Ultra High VollLage Towers
o Bare Wires
Overhead Line Accessories
Steam Boilers
Steam Condensers
o Circuil Breakers and Isolators
o Electrical Motors

0o Underground Cables

The activities performed under each of the above 8 (eight)

products included the following :

o Description, 8pecial characteristics, features and

uses of Lthe product

o) Identification of major end~user industries
0 Assessment. of present capacity
e} Assessment of supply and demand for the product in

the designated region

0 Identi(jcation of demand-supply gap and evaluation of

the possibilily of entering the market
0 Description of basic manufacluring process

o Procesas low charl
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o Brief specificalion of plant. and machinery, and

Ltheir indicalive prices

o Estimated requiremenl of raw materials, and their

indicative prices

o Estimaled requirement of utilities such as power,

water, compressed air, f{uel o0il, etc.
o Estimated requirement of manpower
0 Estimated requirement of space, and plant layout
o Plant location
o Project cost estimate
o Projecl. financial analysis and {inancial evalualion
- Phased capital expenditure plan
- Costs of production
- Computation of working capital

- Statemenls of inventory,  interest and

depreciation
- Tax computalion
= Projected profit and loss slatemenl
- Projected balance msheet
- Projected cash flow statement
- Break-even analysis
- TInternal rate of return

3! Projeclt implementation schedule
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This study 18 confined Lo Lhe following 13 countries -

Algeraa Bahrain
Egypt Iraq
Jordan Kuwait
Libya Morocco
Saudi Arabia Sudan
Syria Tunisia
U.A.E.

A separale markel survey, according to.the AIDMO,

required to be carried out prior to preparing these

Profiles, since Lhe information and projections contained 1in
the Sectoral Study conducted by them was indicated to be
adequate for Lhe purpose. Therefore, the Section titled

"Market Analysis' is based entirely on the Sectoral Study

carried out by the AIDMO.

DEVELOPMENT
CONSULTANTS

wasg not

Project




SECTION - 3
ORGANISATION OF THE REPORTS



DEVELOPMENT

CONSULTANTS

ORGANISATION OF THE RFEPORTS

The contenls of all the eight Reports have been organised in
a manner as to present the reader with a logical sequence of

analysis and findings.

The Reports begin with an introductory Section. Salient
features of the project have been summarised in the
following Section. The Section presented thereafter
describes the product with a view to familiarise the reader
with its features, characteristics and uses. The Section
titled 'Market Analysis' provides demand projections. Plant
capacities and recommended locations for establishing the
proposed manufacturing facilities are discussed in the next

Section.

Manufacturing procegs ig dealt with 1n a separate Section,
titled 'Manufacluring Process'. This is8 followed by a
Section on 'Plant and Equipment'. Estimates of raw materials
and other inputs, requirement of utilities, and eslimates of
space and Jlayoul. are presented in separate Sections
respectively. These are f[ollowed by a Section on estimated
requirement of manpower and Lhe recommended organisation
sbructure. Secbion-12 deals with financial analysis and
evaluation of the projects. The last Section presents the
implementat.ion schedule and associated key activites for

selLing up Lhe projects.
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SUMMARY OF FINDINGS

The presenlt sludy i8 carried oul for 13 Arab countries
located in the Middle Fast and North African region, where
manufacturing facililies for Lhe 8 products should be set
up. Considering Lhe local demand in this designated region
and the economies of production scale iL has been suggested
that in all 17 plants be set up to manufacture these

products.

Exhibit-1 shows the plant location for each of the 8
products. Distribution of these projects countrywise is
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 setting up at least one

plant.

Details of individual projects are summarised in the

following pages.
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EXHIBIT : 1

UNITED NATIONS INDUSTRIAL DRVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

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

PLANT LOCATIONS

S1 Products Countries
No
1. HV and UHV Towers Algeria Feypt Iraq Saudi
Arabia

2. Bare Wires Bahrain Iraq Kuwait Morocco Syria
3. Overhead Line Jordan Tunisia

Accessories
4. Steam Boilers Egypt
5. Steam Condensers Algeria
6. Circusl Breakers Morocco UAE

and Isolators
7. Electrical Motors Saudi

Arabia

8, Underground cables Libya
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JOB NO. : DCLL-105

UNITED NATIONS INDUSTRIAL DEVEIOPMENT ORGANIZATION

ARAB INDUSTRIAIJ.

PROJECT PROFILES FOR MANUFACTORFE OF ELECTRICITY GENERATION,
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES

COUNTRYWISE DISTRIBUTION OF PLANTS

1. Algeria
2. Bahrain
3. Egypt
4. TIraq

5. Jordan

6. Kuwait
7. Libya

8. Morocco

9. Saudi Arabia

1O0. Sudan
1l. Syria
12. Tunisia
14 UAE

AND

DEVFLOPMENT AND MINING ORGANIZATION

HV and UHV Towers
Bare Wires

HV and UHV Towers
HV and UHV Towers

Overhead Liine
Accessories

Bare Wires
Underground Cables

Bare Wires

HV and UHV Towers

Bare Wires

Overhead Line
Accessories

Circultl Breakerys and
Tsolators

CONSULTANTS

EXHIBIT : 2

Steam Condensers

Steam Boilers

Bare Wires

Circuit Breakers
and Isolators

Flectrical Motors
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HIGH VOLTAGF AND ULTRA HIGH VOLTAGF TOWERS

Product.

Transmission Towers are an inlegral part of the overhead
eleclriciLty Ltransmission network. They support {the other
major components of the network like line conductors,
insulators, accessories, etc. High voltage (HV) towers are
used 1in 60 KV to 225 KV Jines, whereas lines above 300 KV
have Ultra High Voltage (UHV) towers. These towers are made
of steel structures and cost nearly 35-45% of the total cost

of overhead transmission network system.
Market

Demand for towers depends upon the setting up of additional
power generating capacity and corresponding increase in
transmission and distribution network. According to a
sectoral study conducted by AIDMO, the addition in overhead
transmission network will be 8,750 Km (UHV) and 51,862 km
(HV) resgpectively during 1996-2000 period. Correspondingly
the annual demand for transmission towers during this period
will be 43,750 tonnes (UHV) and 2,28,193 tonnes (HV)

respectively.
Plant Location

To meet the demand for transmission towers in the Arab
region, 4 manufacturing plaots will be set up. The counbries
where Lhesre planis will be lJocated are Algeria, Egypl., Jrag

and Saudi Arabia.
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Manufacturing Process
Manufacturing of Lowers consists of fabrication of

structural ateel members as per drawing, hot dip galvanising
of the members and deséatch Lo site for erection.
Fabrication consislts of operatiéns like cutting, shearing,
not.ching, bending, drilling, etc. Identical structures,
i.e., leg members, cross arm members, etc., are bundled

together before despatch to site.

Equipment

Out of the four plants, three will have a capacity of 36,000
TPA while the fourth plant will be of 18,000 TPA capacity.
Main production egquipment in these tower manufacturing
plants consist of universal punching, cropping, shearing
and notching machine, cold circular saw, beam bending and
straightening machine, hydraulic preas, galvanising tank,
etc. Facilities for material handling, tool room and
maintenance have also been provided. Tower testing station
i8  an important part of the plant, adequate provision for

which has also been provided:
Raw Materials

Ma jor raw materials for manufacturing towers include steel
angles, channels, plates, nuta and bolts for rivetting, elc.
7Zinc and other chemicals ]like Sodium Hydroxide and Ammonium

Chloride are also required.
UlLilities

The 36,000 TPA tower manufacturing plants shall have a
connected  load of 695 KVA to he fed by a 1,000 KVA
trangformer. Walter wil) be fed from a 20 m* overhead tank

with 2 numbers 190 lpm capacily pumps. The 18,000 TPA plant
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shall need 410 KVA of power Lo be supplied from a 500 KVA
transformer. Water requiremeni for Lhig plant shall be met

by overhead tank of 12 m® and 2 numbers 120 lpm pumps.
Space

The 36,000 TPA planis will be sel up on an area of aboul
28,500 mwm* and the 18,000 TPA plant on 17,000 mn2. 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 wunskilled workers while the 18,000 TPA plant
shall be managed by 442 person.

Financial Paramelres

As tLhe plants will be set up in four different countries
financial paramelers like projecl cost, operational costs,
profitability, break-even point, IRR, etc., will be
different. These are presented in Exhibit-3, which also
summarises Lhe salient fealures of the projects. The‘
capacity utilisation for the projects are estimated Lo be
around 80% in the first year, 90% in the second year and
100% from the third year onwards. The average selling price
18 taken as US S 1,160 per MT except 1{Lhe FEgyptian plant
which 18 US § 1,100 per MT.

implementation Period

The 36,000 TPA plant will be sel up in 30 months' time while
the 18,000 TPA capacity plant shall be commissioned in 24

monlhs.,
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JOB NO, : DCIL-105 EXHIBIT : 3

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION,
TRANSMISSION AND DISTRIBUTION BQUIPMENT IN ARAB COUNTRIES

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

S, Location of the plants
No. Salient features Algeria Egypt Iraq Saudi Arabia
1. Plant Capacity (TPA) 36,000 36,000 36,000 18,000

2, Capacity utilisation (%)

-.Year 1 80 80 . 80 80
- Year 2 % 90 90 90
- Year 3 onwards 100 100 100 100
3. Total area requirement (sq m) 28,500 28,500 28,500 17,000
4, Manpower requirement (nous) 706 706 706 442
5. Project cost (million US $) 23.87 17.76_ 20.87 10.06
6. Debl equity ratio 1:1 1:1 1:1 1:1
- Bquity (million US §) 11.94 8.88 10.43 5.03
- Loan (million US §) 11.94 8.88 10.43 5.03
7. 1Investment in land and 13.80 10.03 12,30 5.50
building (million US $)
8. Investment in plant and 3.03 3.03 3,03 1.57
equipment (millinn US $)
9. Implementalion period (mounths) 30 30 30 24
10. Revenue al maximum capacily 41,76 39.60 41,76 20.88
utilisation (million US §)
11. Loan repayment period (yrs) 9 9 9 9
12. Break-even point (%) 73.25 28.4) 53.88 60,86

13. IRR (X) 34.85 91,30 58,47 52,62
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BARFE WIRES

Product

Bare Wires are used in overhead conductors for transmission
and distribution of electrical energy. Bare wires may
congist of a mingle 80lid wire or a groug of wires stranded
together. Aluminium and copper are the most commonly used
materials for bare wires. Aluminium with steel reinforcement
(ACSR) 1is 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 in
installed power generating capacity and corresponding
increase in transmission and distribution network. Estimated
annual demand for bare wire conductors of- various voltage
classes during 1996-2000 period is about 5,84,000 km or
equivalent to about 2,00,000 tonnes.

Plant FLocalion

To meel Lhe demand for bare wire conductors in the Arab
region 5 manufacturing plants need to be set up. The plants
will be set up in Morocco, Bahrain, Syria, Iraq and Kuwait.
However, only the plant in Bahrain will have provision Lo

manufacture UHV bare wire conductors.
Manufacturing Process

Bare wires are manufaclured by drawing down pre-treated

larger diameter aluminium and steel rods Lo smaller
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diameters. Tpe drawn wires are then 'process annealed' to
restore 1ils ductility which sometimes gets reduced due to
repeated dra&ing. Steel core wires of ACSR type conductors
are given a coal of zinc by hot dip galvanising. Finally
several smaller diameler bare wires are twisted to form

bundled conductors.

Equipment

Fach 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 planlt and equipment consists of
rod breakdown machine, stranding machine, pointing and
threading machine and welding seits. Suitable facililies for
materia handling, toolroom and maintenance and auxiliary

equipment have also been provided.
Raw Materials

Principal raw materials to manufacture bare wires consist of
EC grade aluminium/aluminium alloy rods, .copper rods and
galvanised sieel wires.

Utilities
The plants shall have a connected load of about 700 KVA Lo
be met by 2 x 500 KVA transformers. Other utilities 1like

conmpressed air and water for human consumption purpose will

also be supplied by suitable equipment.
Space

The plants will be selup on an area of about 22,000 mn?
inclusive of area for future expansion. Adequate space for
roads have been provided to facilitate movemenL of heavy

trucks and vehicles.
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Manpower

All the plants will operate in double shifts. Total manpower
is estimated Lo be 138 including 93 skilled and unskilled

workers.
Financial Paramelers

Since tLhe five manufacturing plants will be sel up in five
different countries, all the financial parameters including !
project cost, operational costs, break-even point, IRR,
etc., will vary from country to country. These are
summarised in Exhibit-4, which also presents Lhe other
salient features of the projects. The selling price is
agsumed at US $ 7,500, UsS $ 3,700, UsS $ 8,900 and US S 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.




JOB NO. : DCIL-105 EXHIBIT : 4
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION,
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES
SALIENT FEATURES OF THE PROJECT
Product : Bare Wires
Sl1. Location of the plants
No. Salient features Morocco Bahrain Kuwait Iraq Syria
1. Plant Capacity
- TPA 17,600 15,900 15,600 15,200 16,900
~ KM per year 53,500 27,700 49,900 49,800 60,500
2. Product mix
o UHV Conductors
- TPA - 7,500 - - -
- KM per year - 3,000 - - -
0 HV Conductors
- TPA 5,700 2,800 3,600 3,700 3.360
- KM per year 3,500 1,700 2,800 2,300 2,000

SINVIINSNOD
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S1 Location of the plants
No. Salient features Morocco Bahrain Kuwait Iraq Syria
o MV Conductor
- TPA 3,100 2,100 3,200 4,100 2,600
- KM per year 10,000 7,000 7,100 13,500 8,400
o LV Cunductors
- TPA 8,800 3,500 8,800 7,400 11,000
- KM per year 40,000 16,000 40,000 34,000 50,100
3. Capacity utilisation (%)
- Year 1 40 40 70 70 60
- Year 2 50 50 75 75 70
-~ Year 3 onwards 60 60 80 80 80
4, Total area requirement (sq m) 21,600 21,600 21,600 21,600 21,600
5. Manpower requirement (nos) 138 138 138 138 138
6. Project cost (million US §) 10.69 11.45 11.99 13,40 10.56-
7. Debt equitly ratio 1:1 1:1 1:1 1:1 1:1
- Equity (million US §) 5.35 5.713 5.99 6.70 5.28
- Loan (million US §) 5.35 5.73 5.99 6.70 5.28
8. Investment in land and 6.48 7.14 7.36 8.78 6.56

building (million US §)

SINVLIINSNOD
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S1, Loucation of the plants

No. Salient features Morocco Bahrain Kuwait Iray Syria

9, Investment in plant and 1.26 1.26 1.26 1.26 1.26
equipment (million US $§)

10, Implementation period (months) 27 27 27 27 27

11. Revenue at maximum capacily 51.38 48.75 63.01 65,01 65.24
utilisation (million US §)

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

13. Break—-even point (%) 24.30 30.10 46,90 38.40 28.40

14. IRR (%) 73.50 84.50 61.80 72.50 93,20

SINVLINSNOD
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OVERHEAD LINE ACCESSORIES
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OVERHEAD LINE ACCESSORIES

Product

Overhead line accessories are important comnponenis of
overhead transmission and distribution system. They are used
to anchor towerﬁ, join the conductors al supply take-off and
mid-span points, support and reduce vibration in conductors.
Different types of accessories which are used in overhead
transmission and distribution network include clamps,
spacers, vibration dampers, guys and anchors, insulator
fittings, hardware, corona shields, etc.

Markel

Overhead accessories are usgsed Logether with conductors.
Thus, laying of additional tranamission and distribution
network will directly determine the demand for these
products. According Lo the sectoral sludy carried out by
AIDMO the average annual demand for conductors in the Arab
region during 1996-2000 period is estimated to be around
1,300,000 km inclusive of all the voltage classes. Based on
this and weight of conductors by voltage class, the annual
demand for overhead accessories during this period works out
to about 35,000 tonnes.

Plant Location

In order Lo meet Lhe demand two plants, each with a capacity
of 12,000 TPA are proposed Lo be set up in this region.

These plants shall be located in Tunisia and Jordan.
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Manufacturing Process
Manufacture of overhead accesgsories involve different
mechanical processgses. Hardware like hooks, clevises,

anchors, etc., are forged from mild steel or high tLensile
steel and then galvanised. Aluminium and aluminium alloy
componenls like clamps, spacers, insulator fittings, etc.,
are made of aluminium pressure die casting. All the forged
and cast combonentu are further machined to introduce

desired properties and finish to the accessories.
Equipment

Each of t_he two plants will have aluminium pressure die
casting shop, forging shop, cast iron foundry, forming and
fabrication Vshop, machine shop and galvanising shop.
Facilities for malerial handling have been provided in
individual shops. Other seclions like quality control and
material testing laboratory, maintenance shops and auxiliary

equipment have also been provided.
Raw Materials

Major raw materials to manufature overhead accessories
include aluminium tubes, rounds and flats, mild steel
angles, plates, pipes, prealloyed aluminium ingotls f{or
pressure die casting, mild steel rounds and squares for
forging, cast iron foundry raw materials like steel scraps,
foundry returns, sand, elc., zinc, sulphuric acid® @and balLh
alloying elements for galvanising and mnigcel laneous i1lems

l1ke steel grits for shol blasting, grinding wheel, etc.
Ulililien

The comnecled load for bolh Lhe plants will be 4,100 KVA.

For 1his, 4 numbera 1,000 KVA step down transformers and 3
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numbery 300 KVA lighting transformers have been provided.
The average water requirement of 35 m?/hour shall be met
{rom Lwo overhead Lanksg, each of 250 m® capacity and 2 pumps
of 100 m*/hour capacity each. Other utilities like
compressed air, fuel oil, fire proltection sysim, etc., shall

also be adequalely net,
Space

Fach of the plants shall be sel up on an area of about
57,000 m#*. This includes workshop buildings, administrative
buildings, auxiliary buildings, effluent treatment plant,

open g8pace and area for future expansion.
Manpower

FEach of +the two plantg will work in double s8hift. Tolal

manpower vequired is estimated at 893,
Financial Parameters

The projeclt cosl for setting up the planl in Jordan is
estimated Lo be around US $ 44.43 million, while the same
for Lhe plant in Tunisia is US $ 41.82 million. These plants
have been assumed to operate 80% and 90% capacity
utilimation during the first and second year of operation.
From third year onwards, the plants will reach 100% capacity
utilisation. Other financial parameters like, break-even,
IRR, etc., will also vary for these two plants and are shown
in Exhibit-5. The exhibit also summarises the salient

features of the proposed project.
Timplementation Period

Both Lhe projecis are ucheduled to be operative within 36

months,
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JOB NO. : DCIL-105 EXHBIBIT : 5

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
' AND
ARAB INDUSTRIAL DEVEJOPMENT AND MINING ORGANIZATION

PROJECT PROFILES FOR MANUFACTURE OF FLECTRICITY GENERATION,
TRANSMISSTON AND DISTRIBUTION EQUIPMENT IN ARAR COUNTRIES

SALIENT FEATURES OF THE PROJECT
Product : Overhead Line Accessories

Sl. ’ ' Location of the planis
No. Salient features : Jordan Tunisgia
1. Plant Capacity (TPA) 12,000 12,000

2. Product mix (TPA)

o Clampa and Yoke plates

-~ aluminiunm 708.00 708.00
- gteel 214.00 214.00
- ductile i1ron 10.00 10.00

o Compression & Mid-span joints

- aluminium - 580.00 SB0.0b
- sleel 17.00 17.00

o Corona shields & Arcing horns

- aluminium 22.00 22.00

- uleel 2,530.00 2,530.00
o Spacer

- aluminiumn 70.00 70.00

- Bteel 155.00 155.00

0 Armour rods

~ aluminiun 730.00 730.00
o Vibration damper

- cagl iron 950.00 950.00
o Nulks & bolts

- yleel 180.00 180.00
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Sl. Location of the planLs
No. Salient fealures Jordan Tunigia
o Soucketi, clevig & hardware
- aluminium 190.00 190.00
- sleel 1,370.00 1,370.00
- ductile iron 40.00 40.00
0 Guy wires
- steel - 908.00 908.00
o Stay rods, washers,
cross arms, elc.
- gleel 3,526,00 3,526.00
3. Capacity utilisation (%)
- Year 1 80 80
- Year 2 90 90
- Year 3 onwards 100 100
4. Total area requiremenl (sq m) 57,000 57,000
5. Manpower requirement (nos) 893 893
6. Project coal (million US $) 44.43 41.82
7. Debt equity ratio 1:1 1:1
- Equity (million US $§) 22.21 20.91
~ Loan (million US $} 22.2] 20.91
8. Jnvestmenlt in land and 25.00 24.25
building (million US §)
9. Tnvestlment in plant and 8.14 8.14
equipmentl (nillion US $)
10, Implementation period (months) 36 36
11. Revenue al maximum capacily 54.48 47.27
utiligalion {(million US $)
L2. Loan repaymenlt period (yrs) 15 15
13. Break-even poinl (%) 72.20 63.00
4. IRR (%) 20,10 22.80
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STFAM BOILERS

Product

Steam Boilers are used in power plants to generate sleam
which subseguently drives the main prime mover, i.e., slLeam
turbine. The fuel used for firing boilers are either coal,
fuel o0il or gas, or a combination of ‘these. The boiler
congists of cylindrical drums with hemispherical heads and
is installed in power plants along with several other
accegsories and attachments which act in tandem.

Market

The demand for boilers depends upon setiing up new power
generating stations and refurbishing of old ones. According
to Lhe sectoral study carried out by AIDMO, the increase in
power generating capacity in the designated region will be
about 9,300 MW by 2010. This will require setting up of
power plants ranging from 30 to 600 MW capacities. The total
demand f{or boilers in these plantes will be 27 numbers during
the 1996-2000 period.

Plant Location

In order to meel the demand for boilers in the Arab region a

single boiler manufacturing plant will be set up in Egypt.
Manufacturing Process

Manufaluring procegs for boilers consists of two parts,
i.e., customised items which are processed in the plant
itselfl and several standardised, pre-engineered items which

are procured from outside sources. Shop operations consist
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of machining and fdbrication of boiler quality steel plates,
tube sheels, elc. Welding plays a very important role during
Lhe [fabrication procéss. Bought oult items like pumps, fuel
firing equipment, instrumentaltion and control, etc., are
either assembled in the shop or alternatively erected along

“with the main boiler structure alt the site.

Equipmenl

The proposed plant will initially manufacture 5 numbers of
30 MW and 2 numbers of 150 MW boilers annually requiring
aboul 8,600 tonnes of steel. The plant will have suitable
equipment for tube and pipe shop, vessel shop, plate and
st rucltural shop, machine shop, forge and heat Lreatmenl
shop, elc. Malerial testing, welding development, material

handling and maintenance facilities have also been provided.
Raw Materials

Major raw malerials required for this planl are boiler
guality steel plates, tube sheets, supporting structures and
manifolds. Itema like fans, blowers, insulation material,
valves, control system, molors, etc., will be procured from

oulside sourcesn.
UDtilities

The proposed plant will have a connecled load of aboul 2,870
KVA. Keeping in mind Lhe provision for future expansion 4
numbers 1,000 KVA tLransformere have been provided. Water
will be supplied from 2 numbers 13 m®* overhead tanks by
means of 2 pumps, each having 14 m®/hour capacily. Equipment
have -also  been provided for compressed air supply,

astrconditioning, fire fight ing and I ransportation.
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Space

Total land area including that for future expansion i4
estimaled al around 87,700 s8g.m. Apart from main workshop
and adminisirative building sufficient space has been
providéd for auxiliary buildings, storage and transport,
etc., including raw material storage, {inished goods

storage, loading and unloading.
Manpower

The propogsed plant which will operate in two shifts will
provide employment for about 800 people. Nearly 80% of these
will be skilled, semi-skilled and unskilled workers.

Financial Parameters

The projecl cosl for setiling up the boiler manufacturing
plant 18 estimated to be around US S 57.26 million.
Investment in land and building is about US § 34.7 million,
while the same for plant and equipment 18 around US $§ 10

million. The capacity utilisation of Lhe projeclt i3 assgumed
to be 60% in the first year, 80% in Lhe second year and 100%
from the third year onwards. Selling price for 30 MW boilers
is assumed at US $ 3.6 million per unit and for 150 MW
boilers 18 US $ 16 million per unit. The project breaks even

at 69% and shows 13.6% inLernal rate of return.
Implementatl ion Period

The project is expecled to be implemented within a period of
33 months.

Salient features of tLhe project are presented in Exhibit-6.
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JOB NO. : DCTL-105 FXHIBIT : 6
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILES FOR MANUFACTURF OF ELECTRICITY GENERATION,
TRANSMISSION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES

SALIENT FEATURES OF THE PROJECT
Product : Steam Boilers

———— ——— g ——————— D I I S WE G - ——— Y > Y D R S - S N . W

sl. Location of tLhe plant
No. Salient fealures Egypt
1. Plant Capacity (TPA) 8,650
2. Product mix (nos/year)
- 30 MW Boiler 5
- 150 MW Boiler 2

3. Capacity utilisation (%)

- Year 1 60
- Year 2 80
- Year 3 onwards 100
4. Total area requirement (s8g m) 87,700
5. Manpower requirement (nos) 806
6. Project coal (million US §$) 57.26
7. Debt equity ralio 1:1
- Equity (million US $) 28.63
- Loan (million US $) 28.63
8. Investment in land and 34.69

building (million Us $)

9, Investment in planl and 10.01
equipmnent (million VS §)

10. Tmplementat ton period (monlhs) 33
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12.
13.

14.

Revenue al maximum capacitly
utilisation (million U8 §)

Loan repayment period (yrs)
Break-even point (%)

IRR (%)

CONSULTANTS

EXHIBIT : 6

Location of the plant
Egypt

15
69.10
13.60
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STEAM CONDENSEPR

Product

Steam condenserd are an integral part of the gtean-based
power generation system. They condense the exhauslt steam at
Lhe low preasﬁre end of steam 4Lurbines, which conlains
considerable amount of heat energy and recycle it back to
the main cycle. This increases Lhe thermal efficiency of the
steam generation cycle significantly. Mixed jet condensers
and surface condensers are the two main types of condensers.
Surface condensers are the more preferred ones in modern
power plants. IL consists of shell, tubes and water boxes.
Surface condensers are further classified according to
position of tubes, number of passes, direction of condensate

flow and shape of the shell, elc.
Market ' .

Steam condensers are used in assocjiation with steam boilers.
Thus demand for boilers, which again depends upon setting up
of additional power generating 8tationé, will directly
determine the demand for condensers. It is estimated, that
the demand f{or 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 meet Lhe requirement f{or condensers in the Arab region a
single manufacturing plant 1is proposed Lo be 8et up in
Algeria.
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Manufacturing Process

Ménufacturing process of surface condensersg mainly involve
metal working and metal forming, welding, tube bending, Lube
fitting and final assembly. The condenser shell is (first
fabricated from steel plates of varying thickness. Numerous
holes are then drilled in the side plates of the shell (o
arrange for fixing of tubes. Tubes are produced from tube
sheetg and welded to the holes aftler necessary metal forming
operations,

Equipment

The proposed plani is designed to produce 5 numbers each of
30 MW and 150 MW condensers respectively. The product mix
can be altered/expanded laler based on demand and continuous
assimilation of technology. The plant is equipped with
cutting and shearing machines, metal forming machines,
drilling equipment and welding sets. Equipment have also
been provided {for material testing, material handling,
welding development, toolroom and maintenance. o

Raw Materials

Major raw materials for manufacturing c¢ondensers include
steel plates for condenser shell, angles and channels, tubes
and bought out component like manhole covers, piping, etc.

Utilities

The condenser manufacturing plant is provided with 2 numbers
1,000 KVA transformers to meet the wennected load of 1,709
KVA. Two overhead tanks of 40 mn® capacity each and 2 pumps
of 20 m* per hour capacity will supply the water
requirement. Four compresgsors of 3 m® per minute capacity

will meet the compressed air requirement. Overhead tanks for
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fuel oil and other asgsocialed equipment for air

conditioning, fire fighting, elc., have also been provided.
Space

The condenser manufacturing plant will be set up on an area
of 47,000 m? which includes open land area and provision for

future expansion.
Manpower

The plgnt will operate in-double shift and shall be managed
by 378 people. This is -‘inclusive of 257 skilled and

unskilled workers working in two shifts.
Financial Parameters

The proposed project for manufacturing steam condensers is
estimated to cost around US $§ 43 million inéluding an
investment of US $ 30.23 million in land and building and US
S 3.63 million in major plant and machinery. The capacity
utilisation of the planl 1s assumed Lo be 80% in Lhe first
year and 100% from Lhe second year onwards. Selling priées
have been assumed at US § 1.3 million per unit for 30 MW and
US S 6 million per unit for 150 MW condensers. The project
breaks even at around 85% and showd internal rate of return
of 12.8%.

Implenentation Period
The proposed project will be implemented in 27 months.

Salient features of Lhe project are presented in Exhibit-7.
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JOB NO. : DCIL-105 _ EXHIBIT : 7

UNITFD NATIONS INDUSTRIAJI. DFVELOPMENT ORGANIZATION
: AND
ARAB INDUSTRIAL DFVELOPMENT AND MINING ORGANIZATION

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

SALIENT FEATURES OF THE‘PROJECT
Product : Steam Condenser

sl. Location of the plant
No. Salient features Algeria

1. Plant Capacity (TPA) 1,320
2. Product'mix (nog/year) ‘

- 30 MW Condengser (Nos) 5
- 150 MW Condenser (Nos) 5

3. Capacibty utilisation (%)

- Year 1 N 80 .
- Year 2 100
- Year 3 onwards 100
4. Tolal area regquirement (sq n) 47,000
5. Manpower requirement (nows) 378
6. Projecl cost (million US $) 43.00
7. Debt equily ratio il
- Equity {million US §) 21.50
- loan (million US S) 21.50
8. Inveslment in land and 30.23

building (million US §)

9. Tnveatment in plant and 3.63
equipmenl (million US §)

10, tmplementation period {(months) 27
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JOB NO. : DCIL-105 EXHIBIT : 7

sl. ) Location of the plant

No. Salient features _ , Algeria

JJ. Revenue al maximum capacity . '36.50

uttlisation (million US §) '
12. Loan repayment period (yrs) 15
13. Break-even point (%) 84.80

14. IRR (%) 12.80
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CIRCUIT BREAKERS AND ISOLATORS

Product

Circuil Breaker is a device used for making or breaking an
electrical circuit under conditions of varying severity. The
medium in which circuit interruption is performed may be
either air, gas, o0il or vacuum. Based on this Circuit
Breakers are classified as 0Oil Circuit Breakers (OCB), Air
break/air-blast Circuit Breaker (ACB) and Gas blast Circuit
Breaker (SF6).

Isolators are disconnecting swilches used primarily f{or
isolating equipment €from buses or line apparatus or for
seclionalising buses or circuils. They are normally not
intended Lo break load current and should be operated when
the voltage across the contaclyg is 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 sub-station capacity will lead to increasing
demand for these products. According to Lhe sectoral study
conducted by AIDMO, annual demand for Circuit Breakerm and
Isolators during 1996-2000 period were estimated at about
15,700 and 65,000 numbers respectively. However, as a
congervative estimate it has been assumed that nearly 70% of

the AIDMO projections will materialise and the demand i=s
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likely to be about 11,000 and 45,500 numbers respeclively
during this period.

Plant Location

To meet the demand, two manufacturing planté are proposed Lo
be sget up 1in Algeria and the UAE. Both these will have
capacily to manufacture 880 numbers of circuil breakers and

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

Circuit breakers are manufactured out of severalv pre-
engineered and bought out components. These include non-
metallic components like insulators, bushings, porcelain
rods, standard. metallic components like ball and roller
bearing, compressors, valves and eleclromagnetic components
like relays, switches, Ltransformers, etc. Manufacluring
operations consist of metal forming and joining, machining
and surface finishing, application of protective coatings,
aésembly of various components and testing. Manufacturing
processes of isolators. are gimilar to those of Circuit
Breakers and comparatively simpler. Only the testing

requirements are different.
Equipmwent:

Both Circuil Breakers and Isolator manufacturing planls are
equipped with Machine Shop, Fabrication Shop, Assembly Shop
and facilities {for galvanising, testing, toolroom and
maintenance, material handling and auxiliary equipment.
Machine shop comprises of Hacksaw, T.athes, Milling and
Drilling machines, Fabrication shop includes Shearing
machines, Bending and Folding machines, Welding setus, etc.,
while Assenbly shop consists of Press, Soldering irons and

Hand dralls, etc.
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Raw Malerials

Most of Lhe inpuis for manufacturing Circuit Breakerg and
Isolators are pre-engineered components procured from
external wsources. These include contacts, arcing horn,
casings, housing, valves, insulators, compressor, SF6 gas,
molors, bearings, spacers, etc.

Otilities

Both the manufacturing plants shall need 2 numbers 500 KVA
transformers to meet the connected load of 770 KVA. Water
will be supplied from an overhead reservoir of 60 n?
capacity by means of 3 borewell pumps, each having 200 lpm
capacity. Compressors will meel the requirement of

compressed air.
Space

The planis will be set up on an area of 33,750 m? measuring
250 m x 135 m. This includes 50% of the workshop built up
area for future expansion. ’

Manpower

Each plant will work in double shift and employ 708 people.
Oout of these, 605 are skilled and unskilled workers.

Financial Parameters

Financial Parameters like projectL cost, operating cost,
break-~even, IRR, etc., for each of the two plants will vary
a8 they are located in (wo different countries. These
parameters are presented in Exhibit-8, which also
summarises the other major features of the project. Each of
these plants are éesumed to operate at 80% capacity




4 - 32

DEVELOPMENT

CONSULTANTS

utilisation in the firat year, 90% in the second year and
100% from the third year onwards. '

Implementation Period

The projects are proposed to bé implemented in 24 months
time.
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JOB NO. : DCIL-105 EXHIBIT : 8

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION,'
TRANSMISSION AND DISTRIBUTION EQUIPMFNT IN ARAB COUNTRIES

SALIENT FEATURES OF THE PROJECT
Productl : Circuit Breakers & Isolators

sl. , ' Location of the planis
No. Salient features Morocco UAE

i ————  — T M — v e v e G e W A M - = T S M O M e

1. Plant Capacity (nos/year)
0o Circuil Breakers

- BT 210 210
- MT 670 670

o Isolators

- HT . 200 200
- MT 1,600 1,600

2. Product mix {(nog/year)

o Circuit Breakers

- 400 KV SF6 70 70
- 220 KV SF6 70 70
- 132 KV MOCB : 70 70
- 33 KV MOCB 70 70
- 31 KV MOCB 300 300
- 11 KV Vacuum 300 300

o Isolalors

- 400 KV Panlograph 100 100
- 220 KV CRFB 50 50
- 132 KV CREB 50 50
- 33 KV CREB 800 800

- J1 KV CREB 800 800
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JOB NO. : DCIL-105 EXHIBIT : 8

Sl. : Location of the plants
No. Salienl fealures Morocco UAF
3. Capacity utilisalion (%)
- Year 1 80 80
- Year 2 90 90
- Year 3 onwards 100 100
4. Total area requirement (sgq m) 33,750 33,750
5. Manpower requirement (nos) 708 708
6. Project cost {(million US $) 17.95 18.67
7. Debt equity ratio 1:1 1:1
- Equity (million US §) 8.97 9.33
- Loan {(million US §) 8.97 9,33
8. Investment in land and 9.48 10.16
building (million US $)
9. Invesiment in plani and 3.74 3.74
equipment (million US §) .
10. Implementation period (monLhs) 24 24
11. Revenue at maximum capacity 38.42 38.42
~utilisation (million US $)
12. Loan repayment period {(yrs) 15 15
13. Break-even point (%) 70.40 84.00
14. IRR (%) 32.20 17.60
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ELECTRICAL MOTORS

Product

Electrical motors convert electrical energy, supplied {rom
AC or DC source, to mechanical energy Lo a fotating shaflL.
All elecilrical molors have a stalionary menmber, 3.e., tLhe
stator and a rotating member, i.e., Lhe rotor. Molors are
classified based on the type of eletromagnelic field into
squirrel cage induction motors, slip ring induction motors,
synchronous molors and DC motors. MoLors consisi of an
enclosure, necessary insulation and air ducts covering bolLh

Lthe stator and the rotor.
Market

Molors of various capacilies are used almost for all
industrial and domesltic applications. However, according Lo
the AIDMO report motors above 2 KW capacity only have been
congidered which 18 mostly used in industries. The estimated
demand for electrical moltors in the designated region is
about 4,000 numbers during 1996-~-2000 period.

Planit Location

A single plant for manufacturing motors shall be gel up 1in
Saudi Arvrabia to cater to Uthe demand. The plant will
initially manufacture only aboult 50% of Lhe demand, 1i.e.,

about 2,000 numbers motors annually.
Manufacturing Process

The basic manufacturing process for electrical motors

congirats of «casting or fabricating the main frame,
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preparation of stator cores, vrotor shaft and coupling
aysenbly, windihg, ingulalion, asgembly of bearing,
fabrication of air ducts for cooling, assembly of Lerminal
boxes, brushgears, slip rings, etc., and painting.

Equipment

The motor manufacturing plant will process about 1,400
tonnes of steel castings, forgings and sections annually.
The main production sections consisl of fabrication shop,
machine shop, motor manufacturing shop, coil winding shop,
commutator shop, assembly and paint shop. Conventional, as
~well as aulomatic machines like CNC machining centres, elc.,
have been provided for cuiling, metal forming, machining,
welding, drilling, etc. Facilities have also been provided

for material handling, toolroom and maintenance and Llesling.
Raw Materials

Major raw malerials for manufacturing molors consgist of
steel plates, [forged MS shafls, angles and channels,
phenolic resin, aluminium and copper bars and auxiliary

equipmenl like fans, heat exchangers, ducting, pipes, etc.
ULilities

The major manufacturing plant shall have a connecled load of
1,300 KVA to be met from 2 numbers 1,000 KVA transformers.
Water shall be sgupplied from an overhead tank of 25 m?
capacity through 2 x 12 m?® per hour capacity pumps. Two
compressors of 3 m? per minute capacity each shall meet the
compressed  air requirement. Equipment for airconditioning,

fire fighting, etc., have also been provided.
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Space.

VThe plant shall be set up on an area of about 15,000 m?,
This will house the workshop building, the administrative
building and the auxiliary buildings. Sufficient areas for

open space and future expansion have also been provided.
Manpower

The plani, opérating in two shifts shall employ 313 people.
Except production olher departments will work in single
shift. More than 80% of Lhe people are skilled and unskilled

workers.
Financial Parameters

The estimated cost of Lhe project 18 around US S 13.62
million. The average capacity utilisation during the first
two vyears of opertion 1s assumed Lo be 50% and 60%
regpeclbtively, while from the third year onwards it will
slabilise at 70%, The project breaks even al 49% and the IRR
works out to aboul 18%. ’ )

Implementation Period

The projectl is expected to commence commercial production

within 27 months from the date of commencement.

Salient features of the project are gummarised in Exhibit-9.
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JOB NO. : DCTIL-105 EXHIBIT : 9

UNITED NATIONS TNDUSTRIAIL _DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT ARD MINING ORGANIZATION

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

SALIENT FEATURES OF THE PROJECT
Product : Electrical Motors
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sl. ' Location of the plant
No. Salient features Saudi Arabia

1. Plant Capacity (TPA) 1,400

2. Producl mix (nosg/year)

o 2.01 KW - 4,00 Kw 306
o 4.01 KW - 5.00 Kw 814
o 5.0 KW - 7.00 KW 349
o 7.0 KW - 10.00 Kw 511
o 10.01 KW - 30.00 KW 535
o 30.0] KW - 100.00 Kw . : 326
o 100.01 KW - 1000.00 Kw ' 535
o 1001 KW and above 71

3. Capacity utilisation (%)

- Year 1 50
- Year 2 60
- Year 3 onwards 70
4. Area requirement (sq m) 15,000
5. Manpower regquirement (nos) 313
6. Project cost (million US §) 13.62
7. Debl egquity ratio 1:1
- Equity (million US §) 6.8}
- Loan (million US $) 6.81
8. Invesltlment in land and 6.96

building (million US §)
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10.

11.

12,

13.

14.

NO. : DCTL-105

Invesiment in plant and
equipment (million US §)

Implementation period (months)

Revenue at maximum capacity
utilisation (million US $)

Loan repayment period (yrs)
Break-even poini (%)

IRR (%)

CONSULTANTS

EXHTBIT : 9

Location of Lhe plant
Saudi Arabia

13.03

49.40
18.20
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UNDERGROUND CABLES

Product

Underground Cables are uged for Lransmitiing eleclric power
in bulk from a generaling stalion to various load cenlres
and wullimate end-users. It replaces overhead conductors as
the Lransmission medium particularly in urban areas due to
dense population, lack of space and safety and environmental
factors. Main components of cablesn ére a bunch of
conductors, insulaltion and protective covering. PVC and XLPE
are the two most commonly used type of cables nowadays. Main
properties of cables are insulation, capacitance, inductance

and skin effeclL.
Markel

Tncrease in power generating capacity and subsequent
1ncrease in Lranamission and dislribut ion nelwork affect the
demand for underground cables. According to the sectoral
Study conducted by AIDMO the demand for underground cables
during 1996-2000 period is esLimated Lo be around 37,000 km.
Ag a condgerval ive egtimate il 18 assgumed tLhat around 70% of
Lhese projection will materialise. On this basis Lhe demand
for cables in Lhe Arab region works oul. Lo about 25,600 km

inclusive of all vollLage clauges.
Plant Tocation

A s8ingle manufacturing plant is proposed to be selL up in

T hyd .
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Manufacluring Process

Cable manufacturing consists of producing bare stranded
conductors and subsequent lapping with insulating materials
and prolective coalings. Larger diamqter copper and
aluminium conductors are drawn to smaller sizes, annealed to
remove stresses induced during the drawing process and tLhen
twisted to form stranded conductors. Insulating and

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

cured, impregnated and applied progressively on the
conductors. Continuocus Catenary Vulcanisation (ccvy,
Vertical Catenary Vulcanisation (VCV) and Mitsubishi

Dainichi Continuous Vulcanisabtion (MDCV) are the nost

commonly used manufacturing processes practised nowadays.
Equipment

The proposed planlL will manufacture 600 km of 8ingle core
EHV/HV cables and 4,000 km of multicore MV cables annually.
The main planl consists of Rod Breakdown machines,
Stranding/Armouring machine, core laying machines,
Vulcanising Jlines, ExlLrusion and Sheating lines, Annealing
furnace, etc. Facilities for material handling, toolroom and
majntenénce, tesling and guality control have also been

provided.
Raw Materials

Major raw materials for manufacluring cables include copper,
aluminium, steel Lapes, polyethylene and PVC compound.
Utilitienm

The cable manufacturing plant. will consisl of 3 numbers
1,000 KVA sLep down Lransformer Lo meel the connected load

requirement ol 2,000 KVA and for future expansion. An
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overhead RCC waler storage tank of 200 m® capacity and 2
booster pumps, each of 50 m3/hour capacity will meel the
average water requirement of 20 m?/hour. Requirement of fuel
oil and compressed air have also been taken care of

suitably.
Space

The proposed plant will be Bet up on a 49,500 m? lJand area.
Apart from workshop and other buildings, aboul 80% of the
workship built up area has been provided for future

expansion.
Manpower

The plant will operate in double shift and managed by 262
people. '

Financial Paramelers

The estimated cosl. for setling up the cable manufacturing
plant is around US § 37.20 million. Investment in plant and
machinery is about US $ 3.3 million while the same for land
and buildings is about US $ 26.7 million. The plant will
operate all 70% capacity utilisattion in the first year, 80%
in Lthe second year and 90% from the third vyear onwards.
Selling price is assumed at US $ 138,000/km for HV/UBV cables
and US $ 25,000/km for MV cables. The project breaks-sven at

45% and the i1nlernal rate of return works out to 50.5%.
Tmplemental ion Period

The project is proposed Lo be completed in 27 monlhs  Lime.

Salient [eastures of the project are presented in FExhibit =10,




5 4 - 43 -

DEVELOPMENT

CONSULTANTS

JOB NO. DCIL-105 FXHIBIT : 10

UNITED NATIONS INDUSTRIAL DFVELOPMENT ORGANIZATION
: AND
ARARB INDUSTRIAL DFVEJ.OPMENT AND MINING ORGANIZATION

PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION,
TRANSMISSION AND DISTRIBUTION EQUIPMFNT IN ARAB COUNTRIFS

SALIENT FEATURES OF THE PROJECT
Product : Underground Cables

sl. Localion of Lhe plant
No. Salient features Libya

1. Plant Capacity (Km/year) 4,600

2, Product mix (Km/year)

()l

10,

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

Capacity utilisation (%)

- Year 1

- Year 2

- Year 3 onwards

Total area requirement (ag m)
Manpower requiremenl (nos)
Project cosi (million US $)
Debl equity ratio

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

Investment in land and
bujilding (million US §)

Inveatment in plant and
equipment (million US §)

implementation period (months)

600
4,000

70

80

90
49,500
262

37.19

18.60
18.60

26.71
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SI- '
No. Salienl fealures
1]. Revenue at maximum capacily

utilisation (million US §)
12. Loan repaymenl perjod (yrs)
13. Break-even point (%)

14. IRR (%)

CONSULTANTS

EXHIBIT : 10

Location of the plant
Libya

105.96

45.00
50.50
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Summarised investment in all Lhe sevenleen projecis is
presented in Exhibit-11. This exhibit also shows the
countrywise inveslment which adds up to a total of around US
$ 405 willion for all these thirteen countries. The projects
together will generale employment. {or nearly 8,200 people.
Countrywise and projectwise employment generation pattern is

shown in Exhibit-12.




JOB NO. : DCIL-105 EXHIBIT : 11
UNITED NATIONS INDUSTRIAI. DFVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILES FOR MANUFACTURE OF ELECTRICITY GENERATION,
TRANSMISSTION AND DISTRIBUTION EQUIPMENT IN ARAB COUNTRIES
COUNTRYWISE AND PROJECTWISFE INVESTMENT
(Figures in Million US §)
Projects

HY & UHV Bare Overhead Line Steam Steam Circuit Breakers Flectrical Underground TOTAL
Sruntries Towers Wires Accessaries Boilers Condeusers and Tsalators Motors Cables
Algeria 23.87 - - - 43.00 ) - - - 66.87
Rahrain - 11.45 - - - - - - 11.45
Fgypt 17.76 - - 57.26 - - - - 75.02
Trag 20.87 13.40 - - - - - ' - 34.27
Jordan - - 44.43 - - - - - 44.43
Kuwait - 11.99 - - - - - - 11.99
T.iibya - - - - - - - 37.19 37.19
Vibrooco - 10.69 - - - 17.95 - - 28.64
Saudi Arabia 10.06 - - - - - 13.62 - 23.68
Sudan - - - - - - - - -
Syr) - 10.5 - - - - - - of
yria 0.56 10 Sqﬂ)cj
Tunisia - - 41.82 - - - - . - 41.80™
TAF - - - - - 18.67 S = - 18.6
TOTAL _ 72.56 58.09 86.25 57.26 43.00 36.62 13.62 37.19 404.5

SINVLITS

9% - v
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

AND

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

COUNTRYWISE AND PROJECTWISE EMPLOYMENT GENERATION

EXHIBIT : 12

HV & UHV Bare Overhead Line Steam SteE;OJeCtgircuit Breakers FElectrical Underground TOTAL
Countries Towers  Wires  Accessories Boilers Condensers and Isolators Motors Cables
Algeria 706 - - - 378 - - - 1,084
Bahrain - 138 - - - - - - 138
Egypt 706 - - 806 - - - -~ 1,512
Irag 706 138 - - - - - - 844
Jerdan - - 893 - - - - - 893
Kuwait - 138 - - - - - - 138
Labya - - - - - - - 262 262
Moroceo - 138 - - - 708 - - 846
Saudi Arabia 442 - - - - - 313 - 755
Svria - 138 - - - - - - 134H O
Tmisia - - 893 - - - -~ - 899 %
UAE - - - - - 708 - - 70&£ 6
TOTAL 2,560 690 1,786 806 378 1,416 313 262 8,21 1: e

SINV
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