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INTRODUCTION

The Sixth Arab Industrial Development Conference held 1in
Damascus  1n Oclober 1984, siressed on the imporlance of
setling up facilities in the Arab reqgion for manufacture of
producls used in eleclricily generation, Lransmission and
distribution. Subsequently, Lhe Arab Induslrial Development
and Mining Crganizalion (ATDMO), prepared a Secltoral Report
on Lhe status of eleclricity generation, growth prospects in
Lhe region and requirement of equipment/facilities tLhereof.
The gstudy covered 21 Arab c¢ountries for Lhe period
1986-2010 AD. '

Based on Lhe findings of Lthe Sectoral study, the AIDMO, 1in
consultation with the United Nalions Industrial Development
Organization (UNIDO), shortlisted 8 products {or which it
wanted to get project profiles prepared. One of the
designated producls is Steam Condenser. The objective of the
project profile is Lo provide sufficient information so thatl
prospecltive promoters and Eponsors find themselves in a
position Lo evaluate the project.

The Scope of Work for this Project Profile includes the
following :

o Descriplion, special characteristics, fealures and

uges of the productl
0 Ident ification of major end-user industries
o Assessment of present production capacity

o Agsessment.  of supply and demand for the product in

the designated region

| | i i | [ T T T— T T —— |
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0 Identification of demand-supply gap and evaluation of

the possibilily of entering the market
o Description of basic manufacluring process
0 Process flow chart

(o) Brief specifications of plant and machinery, and

their indicative prices

0 Estimated requirements of raw malerials, their

sources and prices

o Estimated requiremenis of utilities such as power,

water, compressed air, fuel oil, etc.
o Estimated requirement of manpower
o Estimated requiremenlt of space, and plant layoulL
o Plant location
o Project cosl estimate
o Project financial analysis and evaluation
o Project implementation schedule

This study is confined Lo Lthe following 13 countries -

Algeria Bahrain
Egypl Iraq
Jordan Kuwail
Libya Morocco
Saudi Arabia Sudan
Syria Tunisia
U.A.E.

A separale markel survey, according Lo the AIDMO, was nol

required Lo be carried oul prior to preparing this projectl
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profile, since Lhe 1nformation and projections conlained in
the Sectoral study conduclted by Lhem was indicated to be
adequate for Lhe purpose. Therefore, Lhe Seclion on 'Market
Analysis' 13 based entirely on Lhe Sectoral study carried
out by tLhe AIDMO.

The contents of Lhis Report have been organised in a manner
as Lo presenL the reader with a logical sequence of analysis

and findings.

Salient fealures of the project have been summarised in the
following Section. The Section presented thereafter
describes the producl with a view Lo familiarise the reader
with its features, characteristics and uses. The Section on
‘Market Analysis' provides demand projections. Plant
capacilties ond recommended locations for establishing the
proposed manufacturing facilities are discussed in Lhe next

Section.

Manufactluring process 1s dealt wilth in a separale Section,
titled ‘'Manufaciuring Process'. This is followed by a
Seclion on 'Plan! and Equipment'. Fstimales of raw materials
and other inpuls, requirement of ulalilies, and eslimales of
space and layoul are presented n separate Seclions. These
are followed by o Seciion on estimabted requirement of
manpower and tLhe recommended organigal 1on stractlure,
Financial Analysis and Implementation Plan for the project

are pregsenled in Lhe last two Seclions respectively.,
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SUMMARY OF FINDINGS

It 15 recommended Lhat one manufacluring plant with a
capacily of 1,320 tonnes per annum (TPA) be sel up Lo
manufacture steam condensers within the designated region.
Initially, this plant will manufacture five numbers each of
30 MW and 150 MW condensers. Gradually, the product-mix can
be modified or expanded to include 30C and 600 MW
condensers. This should be sufficient Lo cater to the demand
fdr Lhe product right up to 2010 AD.

Further, it 1s suggested that the plant be set up in
Algeria. It will caler Lo the requirement of entire Arab

region,

It 15 observed that with the increase in demand for power,
new power generating stalions would be set up, and that by

1itself will justify establishing the proposed plant..

Summary of basie paramelers and siqnificant. fealtures of  the

Project 1s presented 1n Exhibit-1.
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PRODUCT ANALYSIS

The exhaust steam which is expelled by Lhe steam turbine of
a Lhermal power plant has considerable amounl of heat enerqgy
which remains unused. The thermal efficiency of the complete
sleam power generation cycle may be improved significantly
by making use of Lhis heal energy. Steam condensers are
attached to the low pressure exhaust of steam turbines;
Lhese condense Lhe exhausl steam for reuse in tLhe closed
cycle. They also produce a:vacuum or desired back pressure
aL  the turbine exhaust for improving the efficiency of the

power plant.
Steam condensers are mainly of Lwo Lypes

o mixed jel condensers

o surface condensers

In the mixed jet Lype of cohdenspr, Lhe sleam 13 1n direct
conlacl. with 1Lhe cooling waler and heat iy exchanged by
conduction. Iin Lthe surface 1Lype condenser, heat 18
transferred between steam and cooling water by conduclion
Lhrough the tube walls ; there 1s no direcl conLaet bet ween

sleam and cooling water,

in modern power plants, surface condensers are preferred to

the  mixed jet Lype- of condensers because of  Lhe following

reasons

0 Mixang of steam and cooling water on Lhe bat Ler My
cont amynal e the  condensate. This  may make: il
unsurtable for recyeling condensate back Lo Vhe stoeam

queoneral jon piant,
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o A high-vacuum condenser requires 60-100 Kg of water
per Kg of steam condensed. Reguirement of water in
the mixed Jjet condenser is very high. This
requirement can be met only if it is installed in
close proximity of natural sources of water like
lakes and river-. The water from lakes and rivers
cannot be used in boilers unless it is fully treated
and purified. The cost of treatment and purification
of the feed water can be very high, making the
installation of the mixed jet condenser

uneconomical.

o Mixed jet condensers need a large amount of
injection water, which, in turn, release
considerable amount of non-condensable gases. It is
estimated that nearly 0.02 m® free air i1s released
from 1 m® of water at 25°C. The release of the non-

condensable gases reduces vacuum in the condenser

and thus decreases its efficiency.

o In the mixed jet type of condenser extraction pumps
require twice the amount of power required by a

surface condenser of the same capacity.

Mixed Jjet condensers are used in conjunction with steam
engines or in small capacity power plants. On the other
hand, the surface steam condenser is essentially used in the
steam turbine-powered utility power plants. Together with
the steam generators and the turbogenerators, it forms the
central part of any vapour cycle system. Surface condensers
are described in greater detail in the following

paragraphs.




DEVELOPMENT
CONSULTANTS

SURFACE CONDENSERS

Exhibit-2 shows a typical horizontal downflow, double pass,
rectangular shell surface condenser uced in power plants.
Cooling water flows horizontally through the upper half of
the tubes, downward through the back water box at the left
and then returns through the lower tube banks to the outlet
at the right-hand bottom of the front water box. Steam from
turbine exhaust enters the condenser from the top, condenses
and collects in the hot well, from where it is recycled to
the boiler by a condensate pump. This type of arrangement
has the following advantages :

o Volume of the incoming steam is reduced as rapidly

as possible by exposing it to the coolest part of
water.

o Subcooled droplets of condensate dripping from the
upper tubes tend to increase the effective surface

area for absorption of steam.

o The warmest part of cooling water is just above the
hot well. This maintains the condensate temperature
clogse to the steam temperature, thereby reducing

heat loss from and oxygen absorption of the water.
Types of Surface Condensers

Surface condensers may be classified according to the
following characteristics

0 Horizontal or vertical- depending on the position of
their tubes. The horizontal configuration is  more

comaonly used,

i | | | |
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o Number of passes - single pass or double pass

o Direction of flow of condenzsate - downflow, central

flow or inverted flow

o Shape of the shell - cylindrical, oval, U-shape or

rectangular

Condensers may be of the single pass or the double pass
types depending on the number of times the condensing water
passes the length of the condenser. In the double pass
condenser, water enters and leaves the same water box which
is divided by a partition. In the single pass condenser, the
cooling water enters one box and exits from the box at the
opposite end. The double pass arrangement is more efficient

and is preferred when supply of cooling water is limited.

In the downflow type of condenser, spent steam from the
turbine enters the condenser from the top to flow downward
over the nest of tubes. In the central flow type, steam
flows radially towards the centre and passes over the entire
periphery of tubes to be extracted at the bottom. 1In the
irverted flow type, steam enters near the bottom and flows
upward. After flowing near the outer surface, the condensed

steam flows downward to exit from the bottom.
DESIGN AND CONSTRUCTIONAL PARAMETERS

The design and construction of a surface condenser should

satisfy the following functional requirements

0 The steam should be well digtributed in the vessel

and the pressure drop should be minimum.

0 The steam should enter the condenser with the least

possible resistance,
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Circulating water should pass with least friction

but with a velocity consistent with high efficiency.

o The steam should lose only its latent heat, there
should be no subcooling of condensate. To achieve
this, guantity of cooling water circulating through
the tubes should be regulated in such a manner as to
ensure that the temperature of the condenser is

equal to the saturation temperature of steam.

o Cooling water should pass through tubes and steam
should be on the shell side, so that no sediment is
deposited on the outer surface of the tubes which 1is
difficult to clean. In case there is scale formation
on the inner surface of the tubes, cleaning can be
done by removing end-plates and passing motor-driven

brushes.

o There should be an arrangement for extraction of

non-condensables rapidly from the condenser.

o Air extraction should be at the coolest section of
the tubes and air extraction point should be
shielded from downflowing condensate by means of
baffles. This will ensure extraction of air with a
much smaller amount of water vapour, thus preventing

loss of potential condensate.
Components of a Surface Condenser
Msin components of a surface condenser are :

o) Shell
0 Back and Front Water Box
0 Tube Sheet

i | T o T L ™ ™ n r T—
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Tubes

Steam Inlet

Outlet to Air Ejector
Condensate Outlet

Hot well

Cooling Water Inlet and Outlet
Steady Plate

© 0 0 0 & ©0 0o

Materials used in construction of surface condensers are
listed in Exhibit-3. This Exhibit also 1indicates the
relevant ASTM standards. '

Shell and Tube Sheet : The steam region in a surface
condenser has a pressure of about 11 mm Hg absolute, while
the pressure in the water region is 1.34 - 2.7 times
atmospheric pressure. This differential pressure across the
shell and tube sheets generates very large forces. The
condenser shell is often made round or oval. It is heavily
ribbed to resist the external pressure load and to prevent
the shell from buckling inward. The water boxes at the ends
are provided with a number of transverse webs to withstand
the water pressure. The thickness of the shell and the tube

sheet vary depending on the size and shape of the surface
condenser.

Tube : The tubes in a condenser are arranged in a bundle
with steam entry lines beirg created by the omission of
certain groups of tubes. The tubes are fastened on to tube
sheets at their ends and loosely supported by one or more
intermediate plates. As the shell i1s of steel and the tubes
of copper alloy. differential thermal expansion is
encountered. Different designs adopted to overcome the

differential expansion are as follows
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o Rolling tubes tightly into one tubesheet, packing in
the other

o Rolling tubes into both sheets, with a flexible

joint between one sheet and the supporting shell
o Fixed tube ends but with bowed tubes installed
o Both ends packed
AIR REMOVAL

Heat transfer in a surface condenser is hindered by the
presence of non-condensable gases which mix. with the
condensate film on the tube surface. The sources of leakage
of air and other non-condensable gas are numerous. Leaks may
occur in the boiler steam, the turbine packing glands or the
exhaust nozzle connection. Cocling water leakage, through
the tube packing, is another source, because raw water
contains dissolved gases which are relieved under vacuum.
Vents in the low pressure heaters and leaks in the condenser
shell itself provide more of the undersirable gas. Unless
atmogpheric relief valves are water sealed, air will leak

through them.

Air infiltration is a serious factor and should be kept down
as much as possible. Since it is not practicable to
eliminate it entirely, arrangements are made for
continuously drawing it out of the condenser and compressing
it up to atmospheric pressure, where it can be released.
Steam-jet air ejector 1s used Lo remove non-condensable  air

and gases from condensers.
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TESTING
All condensers undergo Hydrostatic and Performance tests.
Hydrostatic Test

Condenser shells upto 2286 mm I.D. or equivalent cross
sectional area are tested at 1.405 Kg/sq cm hydrostatic
pressure. Larger shells are tested by filling the water to
the level of the steam inlet. Shell area which are subjected
to water pressure are tested at 1.405 Kg/sq cnm.

Tubes are tested before assembling to 70.27 Kg/sq cm
hydrostatic pressure.

Performance Test

|
Performance Tests are linked to turbine operation and vice-

versa. Performance tests are carried out according to
ANSI/ASME Performance Test Code 12.2.1983.

AUXILTARIES IN A CONDENSING PLANT
Major auxiliaries required in a steam condensing plant are -

(o} A condensate pump to extract the condensed steam

from the condenser and feed it to hot well

o A dry air pump to remove air and non-condensable

gases

o A feed water pump to force the condensate from
the hotwell]l to boiler

o A cooling water pump for circulating cooling water

o Cooling tower to re-cool the circulating water

after it gets heated in the condenser

. H
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o An atmospheric relief valve for relieving the
pressure from the condenser when the rondenser does

not function properly

Schematic of a condenser circuit with these auxiliaries 1is

shown in Exhihi! %,

Capacities of the above auxiliaries are recommended by the
condenser manufacturers after taking into consideration the

condenser®s operational parameters.

]
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND :
' ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
' PROJECT PROFILE ON STEAM CONDENSERS
l MATERIALS USED IN CONSTRUCTION OF SURFACE CONDENSERS
l Si:. Name of the Material of
No. Component Construction ASTM Specification
1. Water Box & Cast Iron . ASTM xSpec A-278 Class 30
' Water Box Steel ASTM A-285
Cover ‘ Grade C - Flange Quality
' .
2. Shell Plate Steel ASTM A-285
Grade C - Flange Quality
3. Tube Sheet Rolled Muntz Metal ASTM Spec B-171
' 4. Tube Support Steel ASTM A-285
Plate Grade C - Flange Quality
or Free Machining steel
plate
l 5. Tubes Admiralty Metal )
Arsenical Copper }
Aluminium Brass }
' Muntz Metal } ASTM Spec C-1)
Aluminium Bronze }
90-10 Copper Nickel
' 70-30 Copper Nickel )
304 Stainless Steel }
Aluminium ASTM Spec B-234
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AND
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PROJECT PROFILE ON STEAM CONDENSERS
SCHEMATIC OF A CONDENSER CIRCUIT
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MARKET ANALYSIS

Steam condensers are used in associalion with steam boilers.
Exhaust steam {rom steam turbines is condensed in condensers
and the recovered condensale is recycled to the boilers.
Demand for condensers, therefore, is linked to the demand

for steam boilers used for power generation.

According Lo tLhe Sectoral Study carried out by the AIDMO,
the average annual increase in power generaling capacity for
the Arab region comprising 20 countries ranges from 7,000 MW
in the early 1990s Lo nearly 9,900 MW by 2010 AD. The
Increase 1n the generating capacities in the designated
region is likely to range from 6,700 MW in Lhe early 1990s
to nearly 9,300 MW by 2010 AD. Correspondingly, demand for
various electrical equipment including steam condensers is
estimated 1o increase substantially to be able to generate

the addilional power.

Annual requirement of steam condensers, as projected by the
ATDMO (or the entire Arab reqgion 18 presented in  Exhibit-5.
[L 18 asgumed on a4 conservalive basis that only about 70% of
the additional generating capacity proposed in Lhe AIDMO
report mighl actually be implemented. Consequently, Lhe
demand for various eleclrical equipmenl. is Laken to be 70%

of the projections made by the AIDMO.

Manufacturing and market ing of heavy equipment. such ag steam
borlerys  and condensers require a high degres of  skill  and
expertige 1n project coordinat 1ton. Therefore, a new cCompany

1 unlikely  to manufacture Vhe ent jre range of equipnent
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from 10 MW to 600 MW. Hence, it is recommended Lhat only one
manufacturing unil be sel up for Lhe entire Arab region Lo
initially manufacture 5 numbers each of 30 MW and 150 MW
steam condensers. Gradually, the product-mix may be expanded
to include 300 MW and 600 MW condensers as well.

The tonnage for condenser shown in Exhibil-5 is based on the
norms used in Lthe AIDMO report. The actual weight is likely
to be much higher. In fact, the gross weight of 5 numbers
each of 30 MW and 150 MW steam condensers will be of the
order of 1300 tonnes.
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JOB NO. : DCIL-105 EXHIBIT : 5

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

PROJECT PROFILE ON STEAM CONDENSERS

PROJECTED ANNUAL REQUIREMENT OF STEAM CONDENSERS

600 MW 300 MW 150 MW 30 MW Total
Year
Nus Tons Nos Tons Nos Tons Nos Tons Nos Tons
1991-1995 5 2250 8 2400 3 450 5 225 21 53125
1996-2000 7 3150 10 3000 5 750 5 225 27 7125
2001-2005 10 4500 3 900 5 750 6 270 25 6420
2006-2010 11 4950 3 300 6 900 1 45 21 6795
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PLANT LOCATION

It is recommended that the plant suggested in the previous
secltion be sel up in Algeria Lo cater to the demand fcr

condensers in the designated region.

Generally, selection of a plant location to manufacture

condensers is based on the following considerations :

o size of the domesiic market in each of tLhe 13

countries within the designated region
o local availabijity of major raw malerial

o proximity to ‘he source of raw material, and the

availability of road, rail or sea linkages

o local availability of bought-out auxiliary equipment
like pumps, air ejecltors, spring mountings, valves,

cooling Lowers, etc

o0 availability of qualified technical personnel and

skilled workmen

o availabilily of eusenlial i1nfrastructural facilities

such a8 power, waler, elc.

3] relat 1onships and affiliations among different

nat.ions wilhin the region

Considering all the above crileria Egypt wouid have been the
ideal choice for selting up the plant . However, the plant s
sunqgested to be located in Algeria, primarily Lo reduce

reqional imbalances. Among the Arab countries Vhe ones which
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are close to the middle-east are already industrially
developed compared Lo their counterparts in the north
African region. Condenser manufacturing facilities in
Algeria will be able to serve the needs of this region and
once developed can also feed the middle-east market.
Initially, some critical components and trained manpower may
have to be imporied from other industrially developed
countries. However, with continuous technology absorption
and upgradation, the plant will go a long way in bringing
economic and industrial development to this region.
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MANUFACTURING PROCESS

The condensing equipment that are employed in conjunction
with steam generators and steam turbines in a power plant
include a surface condenser and allied equipment such as
pumps for circulating the condensate, cooling water and air
removal pumps, temperature and pressure measuring devices,
piping network including relief and control valves, etc. -

Manufacturers of surface condensers usually adopt ' the
following procedure. They procure the allied equipment from
external agencies, fabricate the condensing unit in their
own plants and finally erect the whole system at the 'site.

The equipment are also tested for performance at the site.

After their design and manufacture, steam condensers are
tested for conformance to various national and international
standards. The most widely accepted standards are those
instituted by TEMA, HEI, ASME (Boiler and pressure vessel
codes) and ANSI. It is a statutory obligation on the part of
all manufacturers of the product to conform to any one of
the above mentioned standards or their equivalent, as
specified by the client.

The surface condenser is an air-tight shell, enclosing a
large number of tubes of smaller diameter, arranged in
various configurations. The tubes may be made of either
copper alloy or stainless steel. The other elements of the
condenser are steam inlet casing, back and front water
boxes, hot well, tube sheets, tube supporting plates,
casings for water inlet, water outlet and condensate outlet,

gtiffeners and gusset plates, etc. The uhell and other
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elements

Thus,

are fabricated from plates of varying thickness.

the manufacture of a surface condenser mainly involves

metal working and metal forming operations, welding, tube
bending, tube fitting and assembly work.
Some of the important manufacturing processes are discussed

below
METAL-WORKING AND METAL-FORMING

The plates used in construction of the surface condenser are
High
presses, plate straightening rolls, bending rolls,

cut and formed to shape in cold condition. capacity

shearing

and oxy-cutting machines, edge-planing and bevelling

machines, and dished end forming machines are required for

metal-working and metal-forming operations.

WELDING
Different welding processes such as arc welding with coated
electrodes, automatic submerged arc welding, 'TIG' welding,

'MIG' welding and gas welding play a significant part in the

fabrication of a surface condenser and 1ts components.

In all the
heat 1s an
5727° C.
generally

of

as

above mentioned welding processes, the source

electric arc whose temperature may be as high

of these methods, gas-shielded welding is

be

arc
preferred. The shielding gas used may carbon

dioxide or argon.

dioxide is used
nf

lower

Carbon Thia

higher

in welding low carbon  steels.

method welding 1s favoured because it provides

output, cost and deeper penctration, Owing to the high

temperature of the stream of shielded gasw heated by the
Lhe

are,

metal  coola slowly and o sound weld is obtained. The
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possibility of automating this process without the use of
fluxes makes it more suitable to adopt.

Argon is used mainly in welding aluminium members, as well
as thin sheets of high alloy stainless steel and heat
resisting steels.

Selection of Electrodes

Selecting the right electrode for a type of job is one of
the most important decisions the Welder must make. The
American Welding Society (AWS) has developed a number code
to identify and classify electrodes approved by the ASTM.
Various AWS-ASTM electrode classifications, their
recommended position relative to the workpiece, application
and polarity are listed in the Exhibit-6.

Preheating and Post-weld Heat Treatment

Preheating of parts which are to be welded counteracts high
stresses in the deposited weld-metal and prevents cracks
from developing in low-alloy steels after welding. The
preheating temperature varies from 150° to 400° F depending
upon the chemical composition and thickness of the material
to be welded. Less preheating will be required if welding is
done with low hydrogen electrodes. Preheating is generally

done by oxy-acetylene heating torches.

Post-weld heat treatment, which is dependent on the
complexity of the structure, composgition and thickness of

the material, 18 required for the following reasons

0 to reduce hard zones in the weld arera of carbon

and low-alloy steels
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o to relieve residual stresses caused by welding
o to reduce corrosion resistance of some materials

o to reduce distortion during subsequent machining
by removing local concentration of residual

stresses

The temperature for heat treatment may vary from 1100° to
1375° F.

TUBE BENDING AND FIXING

The tubes most commonly used in a surface condenser are
either of copper alloy or of stainless steel. The outer
diameters vary from 22 to 25 mm and the wall thickness
varies from 18 to 22 SWG (Standard Wire Gauge).

Tube Bending

The condenser tubes are hent in cold condition by any one of
the following methods

rotary draw bending
rotary compression bending

three roll bending

o O0 0O ©O

ram type bending

Rotary draw bending is the most commonly used method. This

method uses different types of mandrels for tube bending.

The plain and duckhill mandrels are for heavier walled

gectionds which  require less internsl  support. Ball-type
mandrels  are used for thin-wall wections, as balls can go
around the bend to provide sopport and prevent the wall from
ol lapsing,
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Tube Fixing

Tubes are firmly attached to the tube sheets by tube
expanding or tube rolling. The expanding or rolling process
involves cold working of the ends of the tubes so that these
are 1in intimate contact with the sheet metal containing tube
holes. When the tube is expanded, its inside and outside

diameters and length increases, while its wall thickness
decreases.

The expanding tool contains rolls set at a slighi angle to
the body of the expander. This causes the tapered mandrel to
feed inward when it is rotated clockwise. As the mandrel

feeds inwards, the rolls develop the internal force which
expands the tube.

MACRINING

Construction of surface condensers requires several hundred
holes to be drilled, reamed, tapped and spot-faced or
counter sunk. Holes of different diameters and depth may be
drilled by posrtable drilling machines with universally
adjustable drilling head. A number of mountings and
attachments are fitted to the condenser's shell. Seating for
the mountings are machined with the help of specially

devised machine tools. In addition, some general purpose
machine tools are also required.

QUALITY CONTROI,

As mentioned carlier, cach of the gurface condenser
manufacturing  processes  must conform Lo Lhe norms  sot by

various associations like 1 he TEMA, HFI, ASME, ANST, etr,
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These norms can be best maintained by controlling the
quality of base materials and weldments thru' non-
destructive testing. The four basic tests used for

maintaining welding quality are :

radiography
ultrasonics

magnetic particle testing, and

© 0 0 ©°

liquid penetrant testing

The first two are used for volumetric examination and the

rest for surface examination.
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JOB NO. : DCIL-105 EXHIBIT : 6

UNITED NATIONS INDUSTRIAL DBVP.I..OPH!’T ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSERS

AWS-ASTM ELECTRODE CLASSIFICATIONS AND RECOMMENDED APPLICATIONS

‘ Electroude Type of Current
{AWS-ASTM) Numbers Position Use Used
E 4520 All - DCSP
' E 6010 All Penetlralion DCRP
h011 All Penetration - DCRP ur AC
' 6012 all’ Production DCSP or AC
' 6013 A1l  Sheet Metal and Fillets DCSP, DCRP or AC
6020 { H (Fillets) - DCSP or AC
' { F - DCSP, DCRO or AC
027 (Irun Powder) { H (Fillets) - DCSP or AC
{ F - DCSP, DCRP or AC
I F 7010-X All - DCRP
l T011-X All - DCRP ur AC
7014-X All - DCSP, DCRP or AC
' 7015-X All - DCRP
7016~X (L.ow Hydrogen) All - DCRP or AC
l 7018-X (L.ow HYdrogen) All - DCRP or AC
7020-X { H (Fillevrs) Chrome-Moly Stee] DUSP or AC
{ F - DESP, DCRP or AL
7024-X (Tron Powder) { H (Fillets) - -
' { 4 - DESP, DCRP o, AC
T1027-X (Tron Powder) { H (Fillets) - DESP or A€
' { ¥ : ; DESE, DURE oy AG
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' JOB NO. : DCIL-105 | EXHIBIT : 6
l Electrode Type of Current
(AWS-ASTM) Numbers Position Use Used
l 7028-X { H (Fillets) - -
{ F - DCRP or AC
. E 8010-X All Chrome-Moly Steel DCRP
l 8011-X All Chrome-Moly Steel DCRP or AC
8013-X All - DCSP, DCRP or AC
l 8015-X All - DCRP
8016-X (LO\.J Hydrogen) All . Nickel Alloy DCRP or AC
l 8018-X (Iron Powder) All - DCRP or AC
' E 9010-X All Chrome-Moly Steel DCRP
9011-X All Chrome-Moly Steel DCRP or AC
l 9013-X All - DCSP, DCRP or AC
9015-X All - DCRP
l 9016-X (Low Hydrogen) All - DCRP or AC
3018-X (Iron Powder) All - DCRP or AC
I E 10010-X All Chrome-Moly Steel DCRP
l 10011-x All - DCRP or AC
10013-X All - DCSP, DCRP or AC
l 10015-X All - DCRP
10016~-X (Low Hydrogen) All Nickel Alloy DCRP or AC
l 10018-X (Iron Powder) Al - DCRP or AC
l ¥ 116G -X (Low Hydrogen) All DCRP
l 1on X At : DURP o1 AL
1
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Electrode Type of Current
(AWS-ASTM) Numbers Position Use Used
11018-X (Iron Powder) All - DCRP or AC
E 12015-X All - DCRP
12016-X (Low Hydrogen) All Nickel Alloy DCRP or AC
12018-X (Iron Powder) All - DCRP or AC
Note - The Suffix X stands for A,, B,, B,, etc., and designates chemica&

composition of the weld metal.
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PLANT AND EQUIPMENT

In order to make the estimated number of steam condensers of
150 MW and 30 MW rating, the plant will need nearly 1,300
tonnes of steel plates and tubes. Manufacturing the above
items in a single plant will offer considerable economies of

scale. The plant will have the following facilities

Production and Tool Room

Material Testing and Welding Development Centre
Maintenance

Material Handling

Utilities

o 0 0 0o O

Exhibit-7 presents dimensions, weights and other operating'
characteristics of surface condensers of the 600 MW, 300 MW,
150 MW and 30 MW ratings. These parameters have been arrived
at by applying basic thermodynamic principles to data
published by various manufacturers of surface condensers. In
terms of tonnage, the 600 MW, 300 MW, 150 MW and 30 MW types

of condensers are equivalent to 450, 375, 190 and 74 tonnes,

respectively.

Dimensional parameters of condenser shells are given below

Rating (MW)

Dimension (m) 600 3100 150 30
Length 12.65 10.40 9,00 6.70
Breadth 18.00 11.00 6.00 2.24
Heright .00 6.00 6.00 6.00
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These dimensions represent 3 condenser shell which is shaped
like a rectangular parallélopiped. But, 1n practice, the
shape may also be cylindrical, oval or U-shaped, depending
on the design parameters.

It is obvious from the above that condensers are unwieldy.
This makes it difficult to transport them from the
manufacturing plant to the site. Therefore, condensers are
hardly ever assembled wholly in the shop. A good part of the
work has to be done at the site. However, rising costs of
construction and skilled labour have rendered the field
construction costlier. Condenser manufacturers, therefore
are adopting prefabricatioh techniques which reduce field
work on the one hand, and orn the other, pose less problems
in transportétion of prefabricted materials from the plant

to the site. Some of these techniques are discussed below

Shop-tubed Modules

Condensers are designed in modular form, i.e., a condenser
may typically consist of a pumber of modules. The condenser
shell module 1is completely shop-assembled with all shell
plates, tube supports, tubes, baffles, gussets, struts,
braces, spray pipes and connections instalied. Other sub-
assemblies such as water boxes are shipped and assembled at
site after testing.

Sectionalised Components

Sub-assemblies are fabricated at the factory with temporary
braces, lifting lugs and field assembly clips, to permit
rasy erection at the site,
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Panelised Construction

Individual panels and components are fabricated at shop and
shipped to site. Parts are inspected and match marked prior

to shipment.

In practice, the apportionment of work between shop
fabrication and field assembly that is economically
advantageous, varies with the type and size of condenser,
shipping weight and c¢learance restrictions, job-site
limitations and availability of skilled labour.
Manufacturing facilities should be so designed that most of
the parts are fabricated at the plant itself. Suitable
adjustments will have to be made depending upon the quantum
of fabrication work that will be required to be done at the

site.

The proposed facilities can manufacture condensers up to 158
MW as a single unit. Higher capacity condenser shells,
however, will have to be made in modules. It is assumed here
that the maximum weight of the component to be transported
by road will not exceed 125 tonnes. In most cases, tube

fitting and expanding will be done at the site.

The main production processes involved in manufacturing

surface condengers are

0 Preparation of Condenser Components

O Fabrication

o Welding

o Machining

0 Tubing

O irect 1on

0 Testing and Commissioning
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Based on tLhe design parameters and the demand for Lhe
product, the manufacluring workload is estimated in Exhibit-
8. This exhibil separately explains the operations involved

in manufacturing a 150 MW and o 30 MW condenser.

Production and Toul Room

The production shop will have equipment for the following

seclions :
o Culting
o Metal Forming
o Welding
o Drilling

o General Machinery Section for production, tool repair
and maintenance

o Agssembly, Testing and Despatch

List of equipmenl for produclion and tool room is presented
in Exhiybit-9,.

Malerial Handling

tistl  of  equipment  for malerial handling 18 sncluded in
Exhibit-9. Material bandling facililies have been designed
1in such a way Lhat the production area, raw malterial stores,
general  glores  and finished goods despatebh  area are  all
within Lhe reach of overhead EOT cranes. Capacily of Lhe
cranes  have hbeen  delermined by considering Lhe maximum
werghl. of a4 single piece which 18 Lo be handled at each
= age of production. A completely  assembled, 150 MW

condenger will weisgh 190 Lonnes for which 200710 tonne FEOT

craned have heen provided,
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For inter-bay material movement, 2 battery-operated trolleys
are provided. Besides, 2 fork lift trucks and 1 mobile
crane is also prcvided. Material movement outside the plant
will be done by hired vehicles. However, 2 trucks have been

provided for general purpose use and for emergency.
Material Testing and Welding Development Centre

To ensure that the condensers function as specified by the
designer of the equipment, these must be manufactured from
quality raw material. Suitable facilities have been
suggested in the material testing section to check the
physical and chemical properties of incoming materials.
Equipment have also been recommended for destructive and
non-destructive testing of the finished components. Welding
plays an important role in manufacturing of condensers. It
requires welders who are highly skilled. Thus, equipment
required for welding development and welders' training have

also been included in the above section.

List of equipnent for material testing and welding

development are listed in Exhibit-10,.
Auxiliary Equipment

List of auxiliary equipment 1s presented in Exhibit-11. This
includes a 25 tonne weighbridge. In case railway siding
facilities are available, then capacity of the weighbridge

may go up to 150 tonnes.

Maintenance

15t of equipment for maintenance shop is  shown in
Ezhaibit-12,
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JoB NO. : DCIL-105 EXHIBIT : 7

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

PROJECT PROFILE ON STEAM CONDERSERS

DIMENSIONS AND WEIGHTS OF SURFACE CONDENSERS

St. _ . _Rating (MW)

No. Description Unit 600 300 150 30

1. Steam load Kg/hr/m®  42.30 34.60 39.00 39.00

(28]

Tube surface area m? 32141 20228 9000 2500
for condensing

}J. Tube surface area for m? 1607 1011 450 125
cooling B 52 of (2

». Tube Dimensjon
17 Outer diameter mm 22 25 25 25

11)  Gauge RWG 22 18 14 18
11t} Length m 12,65 10.4 9 6.7

tv.  Tube malerial - sS ARSCU ARSI ADM
7. Tubes Nos, JRh19 25605 13340 4991
4. Siteam flow ¥p/sece 196 194 98 27
1. Steam density Keg,/m® 0.035 0.035 0.035 0.0135
10, Steam flow volume m¥iec 11322 %55 278h 174
1. Sveam flow rate m/ e 7h 76 76 76
12, Steam inlet aren m* 144 7 37 10
1%, Tube maloax widlh " 14 N b 2

b Header wht e ' W Wl AN .22

' 3. Total tube surface area m? 13748 21239 9450 2625
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l JOB NO. : DCIL-105 EXHIBIT : 7 :
sl. Rating (MW)
' Ne. Description Unit 600 300 150 30
15. Header shut thickness om 38 38 38 32
I 16. Header shut height m 3 4 4 4
' 17. Shell height m 5 6 6 6
18. Shell plate thickness mm 22 22 22 20
I 19. Tubing weight Tonne 222 226 99 27
20. Header plate (2 nos.) Tonne 34 29 15 5
' weight .
21. Shell plate weight Tonne 95 60 A 38 21
l 22. Weight of sitting, Tonne 100 60 38 21
support structure,
inlet avi outlet
l flanges, access ports,
water boxes, etc,
. 23. Total condenser weight Tonne 45) 375 190 74
(19 + 20 + 21 + 22)
' 0D - Outer Diameter BWG - British Wire Gauge
Tube matrix width * : 1.5 x steam inlet area
l Tube Jength
. Header shut area #% - 1.5 (Tube OD x 1,4)? x No. of tubes
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l JOB NO., : DCIL-105 EXHIBIT : 8
l UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
' PROJECT PFROFILE ON STEAM CONDENSERS
l MANUFACTURING LOAD
. S1. Condenser Rating (MW)__
No. Operation Unit 150 30 Total
' 1. Preparation including MT 546 282 828
dressing, marking, cutiing
and forming of plate work
I 2, Edge preparation length M 480 165 645
for welding .
' }J. Tube cutting Nous 7003? 26203 96238
4. Tube fitting and expanding Nos 66700 24955 91655
' 5. Drilling holes Nos 524500 1893130 711830
l 6. Fabrication excluding tubing MT 455 235 30
7. Welding Jength M 6300 34858 9788
' 8., Stress relieviug MT 455 235 n30
9. Marking for machining of Nos 50 50 100
seatings, mahole covers,
l etc,, and other joints
10. Machining Nos 50 50 100
' 11. Shop assembly and MT 950 370 1320
dismantling
l 12. Surface cleaning M2 688 2938 LY
fshot blasting)
I 13. Primer and painting M? Yh8E 2934 2626
14, Packing for despatch MT 950 y70 1320
' 1, Saule erection and MT 1h0 170 1320
cCommns 10N ing,




l DEVELOPMENT
CONSULTANTS
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I TRITED NATIONS TNOOSTRIAL DEVELOPMENT ORCANIZATION
A
ARIS TRORSTRIAL DIVELOMENT AN RIRINC ORCANIZATION
. PROJECT PROPILE OB STRAA
LIST OF PRODOCTION AN TOOL ROOM IQUIPNENT
sl. dos. Pover Total
' fo. Equipseat Brief Specifications Required Consusption Price
{m) {$)
. Cetting Machises
' 1. Plate Shearing Nachine Type Rydraulic 1 B 9,59
Shearing Length 0w
' Kax Plate Thickeess Hm ‘
' 1. Croppisg, Pusching asd  Max Section of Aagles : 1301 1M 112 s 1 s 51,330
Seclion Shearing Machine
Mas Seclion of Plales : 1201 16 mm
I Maz Dia of Holes 30 1 20 »e thick
to be punched
' 3. Circular Cold Sav T7pe Semi-aulomatlic 1 10 48,600
Bydravlically
l operated
Cutting Capacity
' Round 25 - 350 wp
Square 100 m
' Sav Blade Size 1010 e
4. Abrasive Wheel Cut off Type Dry Cutting with 2 # 10,000
' Machise Pneusalic Chucking
l futting Capacity
30114 Sect1on 63 ma D12
Hollow Section 80 o Nia
' Bevel Cot §5°
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. sl. Bos. Pover Total
o Iquipsent Brief Specifications Required Consumplion Price
' {mw) $
5. Profile Celting Machine type Oryacelylese Profile Culling | 1 11,000
l Rachine incorporating coordi-
aale drive and pholoelectric
\ scCanning systens
. Catting Leagth : -
I Cutting Width Y
Baz thickoess : e
' 6. Plasma Culting Machine Carresl Range for - 30 s 1 5] 0,35
iscluding suitable pover  Plasma Cotting
l source, mais coslro) emil,
reservoir uait, travel M1 thickeess of Plate: Uplo Tl m
carriage, vater cooled to be cut
plasma torch vilh
arcessories and pressure
requlation for Argon,
I Mitroges and Hydroger
1. Line and Circle Culting Plate Thickness for 1-1m ] 0.4 1,600
' Nachine Square Cut
Plale Thickness for 66 »s
I Bevel Cut
Circle Cutling D12 150 - 1508 »e
' 8. Daiversal Wibbling Machine Throat Depth 1500 0 1 L 1,95¢
' Ma1 Circle D1a cul 1235 m
from a square blask
' Lenaglh of Stroke 1-1tm
9, Plate 2dge Planner #a1 Planning Length 9060 w» 1 n 1,63,300
' Maz Plate Thickness 80 m




f = U1l

. DEVELOPMENT
CONSULTANTS
' JoB 0. : DCIL-105 SIRIBIT : ¢
' sl. Tos. Pover Tolal
Bo. Equipsest Brief Specifications Required Coasusption  Price
. ) ()
l Betal Porning Machines
18. 3 Roll Plale Beading Working Widlh : i m 1 9 1,22,800
fachise
' Mar Plate thickness : i m
. 11. 7 Roll Plate Straightening Straightemiag Capacity i Lk 1,5¢,000
Rachine with 3 Rollers at
the bottos and § Rnllers Plate Width : Mt m
at the Lop
' Plale Thickness Bm
. Rolling Speed 1.5 - 6 strs/ain,
12. Beam Straighteniag Machine Type Ras Lype | 13 56,638
' Capacity 150 toane
l kam Stroke 030 ne
Table Width 2500 »n
' 13, tube Beading Machine Type Rotary Drav ] ) 40,000
Max Piternal Dia AN
l of Tube
' 1. Poeusalic Hawser weight of Falling 170 kg 1 0 44,200
parts
' Nax Stroke 430 »
Single Blov Fnergy 152 ks
' Anvil Block Neight 1700 kg lappros)
l 15, M) Pired Purnace Stze of Reating 600 5 #00x 1500 oo | 50,000
Chasber
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l JOB %0, : OCIL-145 SIRIBIT : ¢
. sl. Kos. Power Total
Jo. Equipeent Brief Specifications Required Coasusption Price
. (W) ($)
' 16. Mished End Forming Machine Max Cold Spimning Dia : 4.é» 1 n 1,25,400
Mar Cold Spiasing N
' Thickness
17. Bydraslic Press Capacity : 260 Lonnes ] n 59,250
l Stasdard Stroke : bl m
Length
H
' Shul Reight : e
{Bolster to Platen)
l 18. Beavy Duly Pedestal Grinder Type :  Double Ended 1 18 8,400
' Wheel Size : WM1St1d0 e
l 19. Hydraslic Press Brake Capacity : 150 Lonnes 1 5¢ 10,85
Nas Width of Plate : Nilm
l Max Thickaess of Plate : W m
l 20, Stress Relieving Purnace  Type : Bogie-type 01l Pired P 1} 12,000
Chamber Size : 181t
' Max Operating : e
Teuperatare
' Rax Weight of a : 69 toanes
Single Prece
' 2, Shol Blasting Boolh Type :  Pnevmalically operaled, i 10 1,19
equipped with shot recovery
unil and romplete dust
' enllect1on nait
Chasber 8320 : J0 s 8 Bete
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' sl. Bos. Pover Tolal
o Equipsent Brief Specifications Required Cossusption Price
. 1)) {$)
12. Pasting Boolk Type Painling Boolh equipped with 1 - 10,000
l eavirousental coatrol units
ircloding exhaust fans and
witer scrubbing facilities
' Chasber Size 16181 8etrs
' Nelding Machine
' 23. Melding A.C. Transforser  Type Porced Air Cooled 154 4,600
Set
Range of Welding 60 - 680 Asps
Currest
l Baled Curreal 500 Awps ‘
' 24, Welding A.C. Transforser Type Yorced Air Cooled 55 1,870
Sel
Range of Welding 40 - 300 Anps
l Currert
Kated Corrent 250 Amps
5. welding A.C. Transforser Type Porced Air Conled 18 1,96¢
Sel
l Range of Welding 60 - 450 Amps
Current
' Rated Current 150 Amps
l 6. Rectifier 0.0, #riding Type Porced Air Cooled 157 19,300
Sel
Range of Welding 10 - &00 Amps
' Carrent
Rated Currept 600 Asps
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JOB M0. : DCIL-105

Brief Specifications

1. Subserged Arc Melding
Set

8. °IG Nelding Setl complele
with Argoa arc torch
and accessories, D.C.
suppresor uait, high
{requesey unit,vater
circulation unil and D.C.
rectifier pover source

9. NIG Welding Set complete
vith D.C. rectifier pover
source, servo wire feeder
untt, €O, regulator cos
{lowmeter, and heater wilh
core asseshly

30. Welding Posilioners, Booms,

Manipulators, ete,

3. Blectrode Drying Oves

Drilling Section

12, Driliing Machine

type

Rated Curreal

Wire feed rate

Type

Range of ¥elding
Curreat

Baled Current
Opes Circuil Vollage
Range

Type

Raled Current

Open Circail Voltage

Capacily

Capacity

Type of Coatro}

Tesperature Eange

type

Max Size of Tube Plate :

Na1 Hole $ize

Conslaal Poteatia] wilh

D.C. rectifier pover source

1200 Anps

0.9 - 1.5 setres/min.

Sesi-automatic

48 - 350 haps

300 Amps

52- 62V

Semi-automalic
400 Aaps

55 v D.C.

10 tonnes

40 tonnes

Thermostat

50 - 300° ¢

CiC, 3 Spindle with wovable
bed suitable for drilling
Lube plales

1.5 5 5 stin

10 »»

DEVELOPMENT
CONSULTANTS
RImiBIY : 9
fos. Pover Tolal
Required Coasusption  Price
{m) {$)
1 31 13,138
2 " 8,645
2 i1} 6,370
1 21
] 500
[ 16 4
1 4 500
I J{] 70,084
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l JOB M. : DCIL-145 EImiRit - 9
l sl. Yos. Power Total
Yo. Equipeent Brief Specifications Required Consumption Price
' {Kn) {§)
13.  Radial Drilling Machine  Max Dralling Capacily : S0 mm 1 15 95,61
' in Steel (56 kg/na?)
' Ara Lepgth .3 strs
34, Portable Drilling Machine  Type :  deavy Duty Radial twpe with 1 ] .58
l Suiversal Drilling Read
a1 Bole Size : e
. Ars Length : 1lolrs
l 5. Columa Drilling Nachine Oriliing Capacity : e 1 ] 4,80
1 Slee]
. Table Size : 1000 1 650 m
36. Pullar Drilling Machine brilling Capacity : W ? ] 2,808
. tn Steel '
table Dispeler T W m
11, floor type Horizontal Mz Spingle Diameter : 160 ma 1 10 1,185,100
Dritling, Boring, Milling
' asd Pacing Machine fength of Ploor 1 ostrs
' hdlh «f Floor  Yetrs
18, Vertical Boring Nachine Type * Single Colusn Movable ] 63 1,40,510
' fateria) Randling Equipment
1%, 0.3, Crane Capacity * 10 toenex h 180 3,40,000
l Spas 10 strs
Clang I




- 16
l DEVELOPMENT
CONSULTANTS
' JOB D0, : OCIL-165 LINIBIT : ¢
l sl. bos. Pover Total
Yo. Equipseat Brief Specifications Required Coasusption  Price
. {m {s)
4. £.0.T. Crane Capacity : 19 tonnes 1 5 1,18,472
l Spaa : 20 etrs
' Class SN L1}
' 41, PB.0.T. Crane Capacity : 200/18 tonses 1 pi! ] 4, 44,008
Spaa : M oatrs
. Class HE 10
' 42. Porklift Truck Type : Diesel Engine Operaled 1 - 11,7
Capacity ;5 tonnes
' boad Cenlre : 606 »a
Max Pork Height i LS atrs
43, Fork)ift Truck Type © Diesel engine operaled 2 - 81,2800
l Capacity ;2 lonnes
Load Cenlre T 500 m
. Naz Pork Height : Aoatrs
' . Mobile Crane Type © Tyre sounled, dirgel engine | - 65,228
nperated
l Overall J1b Length © LS atra
Mar Lifting Caparity 16 tonnen
' at 1K radiug
5. Inter-bay Malerial Typr Hallery Operaled 1 - 100
Tranafer Trofleya
Capacily 10 ¥q
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JOB 30, : OCIL-10% ImiBIt - 9
sl. Bos. Power Tolal
ko. Equipsent Brief Specifications Required Coasusption  Price

1) {$)
4. ¥and Push trolleys Capacity : 1000 kg ] - a0
Capacity : 500 kg ] 660
41. Doubdle Wheel Barrov type : Heavy Duly ] - 1]
tapacity : 01

. Truck Loading Capacity : 0000 kg | - © 1,500
Loading Capacity : 5000 kg | - 1,508
oML : 0,60,831




i§f = 194

¥ilh Complestary : 30 kgn
Weights

Wibtoul Cosple- : 15 kgm
seatary Weighly

| DEVELOPMENT
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. §08 0. : DCIL-105 BINIBIT : 10
I UNITAD BATIONS IDDUSTRIAL DEVELOMIENT ORGAAIZATION ;
ABD
ARAR JEOASTRIAL DEVELOPHEZNT AKD NIBING ORGABIZATION
' PROJECTY MOFILE OB STEAN
l LIST OF RQUIMMENT POR MATERIAL TESTING AND WELDING DEVELOMMEET CRUTRE
' I Nos. Pover Tola)
Jo. quipseat Brief Specifications Required Coasusption  Price
() {$)
I. Brinell Hardeess Testing  Type :  Pover operaled 1 L 11,1
Rachine ;
' Applied Load : 250 - 3000 kgs
l 2. Rockwel] Bardness Testing  The sachine shall use both steel ball and 1 1.0 9,080
Nachine diamond cose
. Misor Load : 10 kg
Major Load ;100 kg, 150 kq
. 3. DBniversal Testing Nachine  Type :  Rydraulically loaded | 6.0 17,000
' Capacily : 100 tonnes
4. Crack Depth Detection Standard 1 - 600
l and Die Penelrani Tesl
tquipsent
. 5. Compressor Testing Machine Capacity : 100 Lonnes 1 1.0 80
' 6. [epact Testing Machine Type : Pendulas type 1mpact tester | 1.0 1,000
charpy sysies
' Capacity
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108 0. : DCIL-10%

........................................................................................................................

1. Relailographic Specisen
Mounting Bakelite Press

8. Sur{ace Griader

§. Specimen Grinding and
Polishing Machine for
Melallography

18. Rlecirolytic Polishing
Apparatus

11, Melallographic Micragcope

12, MWalerial Testing Spectru-
scope

11, Apparatus for Deter-
sinalion af Carbon
and Sulphur

Capacity

Type

Sample Size
Diameler

Thickness

Disc Size

Type
Mar Sasple
Diameter

Mar Sample
Height

Type

Hagnification

Swing Lype, {loor mode)
vith cup vheel
N-9m

1-¥m

200 =

Laboratory type electrolytic
polishing apparatus

250 m

0 o

Projection-cus-Pholo-
sicrograph laboratory
Lype microscope

58 - 1800 dia

Used for qualitalive and quentitalive analyss
of sasples uaing sicrophotosster and photographic
plate or [ylm for recording

Mas Carbon
Content.

Mas Suiphur
Copt enl

L9

0.15¢

CONSULTANTS

BIRIBIY : 04

Mos. Power tolal
Required Consusption  Price
{x) {$)

1 1.0 80

1 .0 50

1 1.0 508

1 1.0 00

} - 100

1 - 580

I - 100
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_ ' DEVELOPMENT
CONSULTANTS
' JOB 0. : DCIL-10% RIEIBIT : 10
' ............................................................................................ S
si. Bos. Pover Tolal
Yo. tquipseat Brief Specifications Required Coasusption Price
l {m {$)
. 14, Beach Drilling Machine Dia of Nole : B | 9.6 1,000
Table Size t e
. 15. Blectric Mufflie Purnace Type ¢ Laboralory 1 5.4 2,408
' Disension : s e
16. Bitragonic Testing TYpe : Ullrasoric, pulse reflection, F - 26,000
. Equipsent portable type
Measuring Range : 1 - 1006 ca
' in Steel ‘
Prequency Range : 0.5 - 10 Me/s
. 17. Magnetic Crack Detector The detector shall produce both longitudipal 1 - 21,19
and circular magnetic fields
. Current Range  : 250 - 1200 asps
l Voltage Range : 4 - 8 volls
18, Abrasive Cutting Nachine Type : Subserged type, wet | 12.0 8,000
. osciilaling culting
sachine for laboratory
uge
' Maz Cutting i 100 =
Capacity
' D1a of Cutting : 450 o»
Wheel
' 19, Weighing Machine Type . Wicro enalylica) balance 1 - 100
l Caparity 0 4o
Senmibivily per - 0.01 w9
' Srale Divisinn




J08 M. : DCH-105

Brief Specifications

0. VNerghing Nachine

21, Bydraolic Test Pusp
cosplete with pressure
qauge, check vaive,
outlet valve and vater
tank

Portable testing Tools

1. Portable Bardness Tester

1. Dortable 3ardness tester

1. Portable I-Ray Zquipsent

Selding Developmest Section

L. €0, Semi-aulomalic Welding

Equipsent

Trpe
Capacity

Seamitinily

Test Pusp

tank Capacity

Trpe

Type

Indentor

Type
Maz Thickness

Sensitivity

Rated Current

Open Circuil
Voltage

Anaiytical balance

200 ges

i.lng

108 kg/ce?

8 litres

Rockwell

Poldi type hardmess tester
{{errous and nop-ferrous)
consisting of tester,
standard Lest bar and
seasuring sagnifiscope

10 » dia Prinell Ball

Industrial
100 »a

1-2%

400 Awps

55vor

DEVELOPMENT
CONSULTANTS
BINIBIT : 10
Pover folal
Required Consusption Price
(K} {$)
- 150
0
- 506
- 500
- 600
] 6,37
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' J08 00, : DCIL-105 SXuIBIT : 1§
' Sh. Nos. bower Tolal
Yo. Equipseat Brief Specifications Required Consusption Price
l () ($)
1. Semi-aulomatic NIG Welding Type t  Sem-aulomallc 2 B 6,378
Equipsent
Raled Current  : 400 Awps
l Opea Circmit I N
Vollage
I 3. Manual YIG Welding Type : Manmal 2 " 1,19
Equippent ,
Range of Welding : 40 - 350 Awps
Curreat
' Raled Currest : 300 Amps
i
Open Circuit : 52-62V
l Vollage Range
4. Auiomalic Submerged Arc Type :  Conslanl Polenlial wilh 1 100 13,130
Welding Farilities , D.C. rectifier power
' source
Rated Current  : 1200 Asps
l Wire feed rale : 0.9 - 1.5 welres/mn.
. Metal Spraying Machine Size of Spraying : 0.8 - 4.0 e i - 100
' Wires .
Spraying Melalg :  Steel, Stainless Sleel,
' Copper, Brass, Bronze,
Musinive, Tin, Mickel,
Kolybdenon, Lead, etc.
Drive ;M Lurbine
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fos B0. : DCIL-185 SIRIBIT : 18
1. Bos. Pover tolal
Jo. Equipment Brief Spec:fications Required Consuaption Mrice
(i) (s)
6. Manual Melal Arc Welding  Type : Porced Mir Cooled 2 60 1.5
Facilities
Range of ¥elding : 68 - 600 Asps
Curreat
Baled Current : 500 Anps
7. Ozyacetyleoe Gas Weldizg Standard 1 - 5,000
Facililies
8. High Pressure Welder Standard ! - 5,000
. Training Booths
ToTAL 1,51,080
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J0B BO. : DCIL-105 mnit: 1
GNITED BATIONS IEORSTRIAL DRVELOPNINT ORGARIZATION
i
ARAD IBDOSTRIAL DEVELOMMEST AND RIBING ORGANIZATION
PROJECT PROTILE O STEAN CONDENSERS
LISY OF ABITLIARY RQUIMMENT ARD EAND T0OLS
Bl D L T .. ---{
5l. dos. Power tolal
o Bquipeeat Brief Specifications Required Consusption  Price
{xw) {$)

Musiliary Bquipmest

1. Surface Plate

1. ¥ork Bench

3. Work Table

4. Workers' Ton) Cabinet

5 8ar, Pipe and Rod
Storage Rack

Surface plate sade of close qrained C.I. of 200 ¢
B3N sterdy angle iroa frase amd adjusting jacks

Top Surface Size : 2000 1 1000 pe

Overal]l Beight : Wem

of Table

50 m Jaminated vood Lop 1n a angle 1con 1]
frame with four angle izon legs

Area of Top Surface : 2000 1 85¢ mm

Ploor to Top Beight : 900 oe

M1 steel, velded construction vork Lables 10

Top surface : 1000 3 3000 0e

Nin. Plate Thickness : 40 m

Height of table ;950 sa

Steel cabimels consisting of Lwo shelves 150

Size (W3 D1 3) © 600 5 450 5 750 om

Rezvy duty double-arm six high storaqe rack 100

af iteel

Capacily S 4 Tomaes




JOB R0. : DCIL-105

6. Al) Steel Opea Storage Rack

1. Neavy Duty Woodea Skid

8. Steel Tote Box

9. Closed Sterage Shelf

10, Stillagea

11, Craddlex

the rack shall have siz shelves

Overall Size 1M 5 650 5 1950 e
Mrdx )
Capacity : 1560 kg/ca?

Hade of hard wood with meta] frame

Top Surface o W 1IN s
Load Capacity ;1500 kqs
Welded steel construction coveréd with
heavy duty wire mesh

Size (L 5 W 1 D} : 1000 5 1000 1 450 »e

Welded steel aheet shelf with lockable doors
Overall Height © 2000 me

Tray Dimenzions (W x D}: 1000 x 450 ma
Load Capacity ;500 kg/en?
Stiliages shall be used for construction of
platform for assesbly wark as well as for

storing sheets, plates and long rolled section.
The stillage shall be made of welded construction.

Size (L3 W) . 1000 5 750 sa
Width of a Prame : 100 »s
Type © Made out of steel angles

or wire {rases

Farryging Caparity | tonne

DEVELOPMENT
CONSULTANTS
CINIBIT : 11
Wi P Tl
Required Coasusptios  Price
4] ]
n -
b -
n -
10 -
150
30
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Jog 30. : DCIL-185 mine 1l
sl. Kos. Pover Total
Jo Iguipseat Brief Specifications Required Consmption  Price
{m ($)
12. deighbridge Trpe Lever Type, Road 1 -
Traasport
Capacity 25 Tonses
platform Size {Lx W) : ¥l
3. Portable Platfors Trpe Are type ¢ -
Weighiag Scale
Capacity 588 kgs
14, Roiler Stand Leagth e 12 -
Width of Track 1»
Leegth s 1
Width of Track 0.5»
Tand Tools
15. Raad Drill Type Pisto) grip type dril) 1 1.3
Nas Capacity to Drill im
in Mild Steel
16. Band Grinder Type Nand held borizontal 1 0.5
grisder
Wheel D12 150 =
Speed 1508 rpe
17, Tachoseter Sperd Range 0 - 5000 rpe l
18, ténnon Sav Size 300 !
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Jos 0. : DCIL-145 mmise : 1l
R los. Pover Tolal
fo. Zquipseat Brief Specifications fequired Coasusption  Price
{3u) s
19. Compass Saw Size : WNlw 1 -
M. Pattern Maker's Scale Stainless steel coatraction for steel, 1ros castings -
benglh : e ] {
(sets)
600 v 4
{sels)
TOTAL Lusp s 6,5H
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l J08 %0. : DCIL-195 g - 12
' ;Ollm BATIONS INDASTRIAL DEVILOMIINT ORGABIZATION
1
ADAD [NDUSTRIAL GEVELGINEST AND NINING ORCANIZATION
' PROJECT PROFILE OF STRAM COMMINSERS
l LIST OF BOUIMMEET POR MAINTENADCE SEOP
sl. Bos. Pover Tolal
ho. Equipsent Brief Specifications Required Consemption  Price
l ) ($)
' 1. Rydraulic Jack Type Remole Coslrol puspieg nail ] - 1]
vith screved ras and safetly
lock, operatiag handle and
high pressure setallic tube
' i cotneclion Lo feed o1l
. Capacity 14 toanes
Cloged Neight Hm
. Hydraulic Lift 150 2e
Kaz. flerghl Him
' 2. Screv Jack trpe Ratchet type, hifling and { - 1,200
Lraversiag screv jacks
l Capacity S Tonnes
' Cloged Reight 560 »»
Lift 200 o
l Di1a of Keed 88 »
' 1. fhain inlley Block Type Balanced Spur Gesr 1 - L1 ]
Frred Mount ing
' Load Caparity 2 Tonney 3,
Lt le




~J
[}
~
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. JOB B0, : XCIL-105 mne :n
. st Bos. Pover Tolal
Jo. Equipsent Brief Specifications Required Coasneption  Frice
i {$)
4. Collapsible Ladder Type :  Self-swpporling erlendable 1 - n
all Alwisies Ladder
l Closed Reight : 9
' Extended Herghl : 9
l 5. DPressere Gauge Pressure Range : §-100 ke/ea? 1 - 190
6. Puller 1 legged forged pullers for beariags,
' gears, pulleys, etc.
Size : 0w 2 - 58
Wim 2 - b
N, 1 - 50
' 1. Plusb Bail Brass vtk Steel Point 1 - i
. Height N 3}
8. Vibration Meter Portable, battery aperated 1 - 100
9. fitting Press Capacily : W0 lunnes I 5 5,008
l 18, Prllar Drilling Machine Orilling Capacity : 11 s I 19 806
18 Stee)
. Table Liaester : 100 9e
l 11, bedestal Grinder Whee| Sy20 iS00 1 0.5 1,200
Distanes hetueen I § A
l Wheels
. 12, Mestble Grinder Typ © Malor 3wl suspension ! 0.4 100
atd L1-n:bte ahaft Lype
' Twee s ot grindey
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DEVELOPMENT

' CONSULTANTS
' JO? M. : DCIL-105 e ;12
: l si. Bos. Pover Tolal
: Io Equipseat Brief Specifications Required Coasusptios  Price
; ' () ($)
. Max Size of N1ltm
l Grinding Wheel
' 13. fydrachic Pipe Type Molorised pipe bleading - 16,080
: Bendisg Machine sachine
. ' Pipe Size Nlm-m
Puller Capacity 20, tonnes
' 14, Arc ¥elding Sels Welding Corresl 10 - 450 Amp b} 5.400
| e
: 15. Band Push Trolleys Ma1 Capacity 00 kg - 15
' 16. £.0.7, Crape type Siegle Girder 16 25,000
' ' Class 1111
Capacily 3 Lonnes
' Spaa 0.5 8
17. Water Tank for Cleaning Type To cleas parts with both - 4,000
' ' kerosene and vater with
3 gratiag 1n the chamber
l separating thes
Overall Chamber 2000 1 1200 5 300 wa
l Size
18, Cable Tesler Type Standard - 199
19, Blectrical Testing Board  Type Standard 200
' for Testing Welding Machines
T0TAL 19,415




SECTION - 8
RAW MATERIALS AND OTHER INPUTS
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RAW MATERIALS AND OTHER INPUTS

The basic materials, consumables and bought out items
required for manufacturing are classified under the

following main groups :

o Steel plates for condenser shell
o ARSCU or ADM tubes

o Packing bushes for tube ‘ends

o Fasteners like nuts and bolts, gaskets, expansion

joints and neck joints
o Steel grits for shot blasting

Mountings for manhole covers, water 1inlet and
outlet, air outlet, steam chest inlet, door and

manhole opening and closing mechanism, piping, etc.
o] Primer and paints |

o Welding electrodes

o Oxyacetylene gas

o Furnace otil

o Auxiliary equipment like condensate and cooling
water pumps, alr ejector, spring mountings, piping
network, etc.

o Instruments 1like thermometers, pressure gauges,
etc.

‘SNl WE OGNS WNO CIE 0SG N WY I B G IS o Y W ae B Em .
)
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o) Hardware including slings, chains, wire ropes and
other miscellaneous 1items including cutting oil,
lubricants, socaps, cotton waste and electrical

consumables.

Technical specifications of these materials and their annual

requirement are presented in Exhibit-13.

While estimatirg the requirement of shell plates, a wastage
factor of 20% has been assumed. In case of tubes, however,

wastage has been assumed as 5%.

All auxiliary equipment shall be bought-out and supplied
directly to the erection sité. The cost of these has not
been  taken into consideration while estimating the
production cost of the steam condenser. Roughly, these

represent about 10 to 20% of the total price of a condenser.

All locally purchased materials may be stocked for two
months' use. The materials to be imported may be stocked for

four months’' use.
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l JOB NO. : DCIL-105 EXHIBIT : 13
' UNITED NATIONS INDUSTRIAL DEVELOFMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
. PROJECT PROFILE ON STEAM CONDENSERS
l REQUIREMENT OF RAW MATERIALS AND CONSUMABLES
l Sl. Annual
No. Component Material Specifications Requirement Price
l (Tonnes) (s)
1. Plates ' Mild steel boiler quality 496 674.40
as per BS 1501
l Thickness - 22 mm
2. Header Plate Mild sleel boiler quality 120 174.00
as per BS 1501
' Thickness -~ 3% mm
)}, Angles and Channels Mild steel as per BS 4848 215 70.95
Part 1Iv
l 4, Tube As per BS 3274
Material of Constractjon
l ARSCU 520 12,480.00
ADM 150 3,6000.00
' 5. Packing Bushes As o per BS 4480 a0 3R . R0
., Fasteners like Nuts As per BS A104 1) 10.70
and Bolis, Gaskels,
' Expansion Joints and
Neck Joints
l T.oStee]l Grials Chilled Stee]l Augular Shots 1.) 0.52
Grade 8 - V4 pvesh
l As per B 2441
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JOB NO. : DCIL-105 EXHIBIT : 13

St. Annual
No. Compuneit Material Specifications Requirement Price
(Tunnes) (s)

8. Mountings for manhule Material of Counstruction - 10 16.00
covers, water inlet Cast Iron and Steel
& vullet, air ovtlet,
steam chest inlet,
door and manhole
opening & closing,
mechanism piping,
etc.

9. Primer and Paints As per BS 2523 750 11.62
10. Welding Electrodes  As per BS 2493 Y 1.00
11. Oxy acelylene Gas As per BS 1821 8000 m? 0.20
12. Furnace 01l As per BS 2869 70 67.90

13. Auxiliary equipment Standard lump sum 500.00
like condensate and
cooling water pumps,
alr ejector, spring
mountlings, piping
network, elc.

14, Instruments |ike Standard lump sum 3.00
Thermomelres,
Pressure Gauges

15. Hardwares including standard fump «um 2.00
sling, chains, wire
ropes and other
miscellaneous item:s
inclading cutting ol
lubricants, soaps,
collon wastes and
electrical consumables

TOTAL 17,671.09
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UTILITIES

Utilitres ir the plant will include power, waler, compressed
a9tr and fuei o1l for furnaces. Apart from the above,
facilities have been suggested for air-conditioning of Lhe

administrative building and for f{ire-fighting.
Power

A  summary of power requirement is presented in Exhibit-14.
While calculating the total load, power required for general
lighting, air-conditioning, dusl collection and fume control
units'and for other utilities have also been considered. The
lighting lovad for Lhe office building has been computed
based on the assumption Lhat it will merely supplement. Lhe
natural light which will otherwise be sufficient. As all Lhe
equipmenl will nol be operated simuitaneously, different
load faclors have been considered for various types of
egquipment. Welding sets, in general, have a very low power
factor. Based on Lhe different load and power factors, Lolal
requirement of power i3 estimated as 1,709 KVA. Since the
power rating regquired for production equipment and  dervices
14 415/220 volls, 2 Lransformers, each of 1,000 KVA raling
are recommended. Tt 18 agsumed that Lhe power will be Lapped
from a 11 KV overhead Lransmission  |ipe, Thus Lhe
trangformer will have a slep down ratio from 11 KV Lo
4157220 volts., Further, 'o reduce the fauill  level  and
fincluastions in Lthe Lighting Jine, T lighting trandfaormer of

100 KVA capacity 18 aluo recommended.




v
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Water

Water in the plant will be needed for the following purposes:

production
heat treatment
as coolant for metal cutting tools

for cooling the central air-conditioning system

c ¢ 0 ¢ ©o

for cooling air compressors

Average rate of requirement of water for the above functions

1s about 5 m® per hour.
The plant will also need water for :

¢} drinking and cooking

o sanitation, gardening and shop flocor washing

Requirement of water for the above mentioned needs is shown
in Fxhihit-15. The total average regquirement is estimated at
10 w?® per hour. For human and sanitary needs, the water

consumpt.1on has been estimated at 60 litres per person per 8
hour shift.

ft. 15 proposed that the plant be equipped with a 4" dia
deep tubewell, 2 pumps - cach of 20 m® per hour capacity,
and 2 oaverhead  tanks (including one standby ) of 40 m?

capacity cach.
Compressed Air

Compressed a1r  is needed in the plant for the following

purposes

2 operat ing  hand tools like chipping  hammers,  hand

graindera, ot
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o operating spray gunc in the painting booth
o operating shot blasting guns in shot blasting booth

o Combustion and atomisation of fuel o0il 1in heat

treatment furnace

Connected load of compressed air as shown in Exhibit-16 for
the first three purposes is estimated as 14.1 m® per minute.
Considering a demand factor of 0.4, maximum rate of
consumption is estimated as 5.4 m® per minute. Considering
delivery losses and compressor efficiency, the compressor
capacity required is about 12 m® per minute. Therefore it 1is
recommended that 4 compressors of 3 m® per minute capacity

delivering air at 7 Kg per cm ? pressure be provided.

To meet the compressed air requirement for combustion and
atomisation of fuel o0il, air blowers which will be required
to be supplied together with the furnaces, will have the

following capacitins -

o0 combustion air blowers 2 x 9300 m® per hour
9 atomising alr blowers 2 x 1700 m® per hour
Fuel 0Oil

The heat trcatment furnace will require o constant supply
of oil, It 13 estimated that the annual ol requirement will

be approximately 385 m?.

An  overhead o1l tank of 20 m® capacity has bheen provided
from which the o1l will be pumped 1o the furnace. This  tank
should  be  capable  of wtoring 15 days' o1l requirement.,
Valves, piping and yngt ruments will also need to be provided

for distributaing o1l from the matn tank to andividual tanks.
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Air-conditioning

It is proposed that the administrative building be centrally
air-conditioned to create a conducive atmosphere for
efficient working of the personnel housed in the building.
For this purpose, a centralised air-conditioning system of
110 tonnes of refrigeration (TR) capacity with individual
~air handling units for each floor 1s recommended. The system
shall have a separate cooling tower of the induced draft
type for water cooling. The workshop shall be provided with

room coolers for circulation of air.

Major equipment and accessories for all utilities are listed
in Exhibit-17.

' Fire Protection System

sufficient number of fire extinguishers of different types
will be required for fighting fire within the workshop
premises. The entire fire fighting system/appliances is
classified into three mnajor categories, viz., portable
ext ingquishers, wheeled extinguishers and fixed systems.
Apart  from these, other appliances like: fire detector,

alarms, sand/water huckets, etce., will also he npnecded.

Transport

The:  company may provide cars only to the top personnel]
beelonging to levels 1 and 2. Therefore, in all, 2 cars and 2

buses should be gsufficient .

i




JOB NO. : DCIL-105 _ EXHIBIT : 14

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

PRCJECT PROFILE ON STEAM CONDENSERS

SUMMARY OF POWER REQUIREMENT

T T T T T T T T e R W T T T R T T m m e e e P e SN G G P T e D R A S S e EE S S e e o e B8 G P M B e e e w wp b e e o e me

St Connect ed Demeand Max Demand Power KVaA
N, Description Load (KW) Faclor (XW) Factor Demand

Voltage - 415’220 VollLs

- 1. Productioin Equispment 1218 0.4 487 0.8 609
. inclusive of Malerial -
) Handling Eqguipment |

Circulation, Environment
Dust and Fume Control Unit

B} 2+ Welding and Welding 906 0.4 3631 0.6 605
- Neve lopment

. Material Testing Laboratory 33 0.4 13 0.8 16
3. Tool Room 132 0.3 40 0.8 50
] "+ eneral Lighting 460 0.4 184 0.8 230
] ". Mir-conditioning, Aar 170 0.7 119 0.8 139

Miscellaneous (Water Punps 100 0.4 40 0.8 50
and Compressors)

T T T T T N T R N N . T e TS Th e e e e T e S R G A R R ER e e S S e F M e e e e e v Ge % e WP e W rm D e e

SINVIINSNOD
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JOB NO. : DCIL-105 EXHIBIT : 15

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

PROJECT PROFILE ON STEAM CONDENSERS

SUMMARY OF WATER REQUIREMENT

sl. Water Consumplion
No. Descrinlion (M3/Hour)
1. Water for Technical Purposes 1

(overage)

2. Average Requirement of Cooling Waler 4
for Cenlral Air-condilioning Plant

3. Average Requirement for human consumplion 5
+nd Sanitary Purposes {or 378 Persons

3. Peak Consunplion for (3) 25
5. Tolal Average Consumpl ion 10
b. Total Peak Consumpt 1on 10
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JOB NO. : DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PRO.JECT PROFILE ON STEAM CONDENSERS

SUMMARY OF COMPRESSED AIR REQJIREMENT

Sl.
No. Description
1. Production Equipment, Tool Room

and Painting Booth

2. Shot Blasting Boolh

AND

CONSULTANTS

EXHIBIT : 16

Arr Consumplion
{m®/Minute)
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM CONDENSERS

MAJOR EQUIPMENT AND ACCESSORIES FOR UTILITIES

BElecLrical Systen

o 2 x 1000 KVA siep down Oil Cooled
Transformer (Step down ratio 11 KV
415/220 volts 3 phase, 50 Hz)

o 1 x 300 KVA (415/220 wvolts) o0il
Cooled Lighting Transformer

o) 11 KV Swilchygears, Isolator,
Accessories, McCcC, NDistribution
Boards, Cables and Grounding

Materials
o Lighting, Fans and Room Coolers
o Intercommunication System

Water Supply System

o Two Water Pumps (20 m2/hour capacity

each), 2 Overhead Tanks (40 m®
capacily each), Valves and Other
Fittings for water distribul.ion and
cost of digying 4" dia Tubewell
Compressed ALr Systlem
0 tour Compressors of 3 @® per  minule
capacity delivering air at 7 ky per

cm? pressugre

CONSULTANTS

EXHIBIT : 17

43,800

6,400

4,000

4,000

20,000

23,000
3,230

21,300




g - 9

DEVELOPMENT

JOB

NO. : DCIL-10S

Descriplion

Fuel 0il Syslenm

o Overnead Fuel 0il Storage Tank (20m>
cepacily) with .individual! Storage
Tanks for Furnaces, Pumps, Valves,
Fiping and Instruments for transfer
cf Fuel 01l

Air-conditioning Syxtem {or two sto-ied
Administrative Building - 1i¢ TR Central
Air-conditioning Unit with 1individual
Air Handling Unit for each floor
Fire-fighting Equipmenti

Furniture, Filltings, Drawing Equipment,
File Cabinets, Phones, Of{ice Equipment,
etc.

Transporl (2 Cars and 2 Buses)

TOTAL

CONSULTANTS

EXHIBIT : 17

7.250

1,25,000

10,000

2,000

"o [ L N \H\_l
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SPACE AND LAYOUT

Space required for various sections in the plant is shown in
Exhibit-18. Each section of the plant comprises a number of
work centres. The space for each work centre has been worked

out based on the following requirements :
o area occupied by equipment
o working area
o area for movement of men and materials

o area for temporary storage of incoming and outgoing
materials

The total built up area is estimated as 19,355 m2, while the
total land area is estimated as 47,000 m2. This includes

about 7,900 m? of land area for possible future expansion.

Buildings in the plant are divided into the following three
categories, depending on their functions and constructional

features

O Workshop building
0 Administrative building

s Auxiliary buildings
Workshop Building

Layout of machine tools and equipment in different
production shops are presented in Exhibiic-19, enclosed in a

pouch at the end of this Report.
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While preparing the layout of machines in different shops,
care has been taken to ensure unidirectional flow of
material to the extent possible. The machines are also
placed in a way that will facilitate easy movement of men
and material bhandling equipment. Gangways of 3.5 metres
width have been provided between different production shops.

It is envisaged that the workshop buildings will be of
reinforced concrete construction. The columns, roofing,
floor, etc., shall also be of RCC structure. Height of the
workshop building from the floor to the top of the gantry
level has been considered as 13.5 metres. The building
should be so designed as to make maximum use of natural
lighting and ventilation. Sound prqof glass panes are

recommended for shop offices to aid supervision and control.
Administrative Building

The administrative building shall be made of two storeyed
RCC brick construction. Space for workshop office,
administrative office and auxiliary buildings have been

worked out based on the manpower requirement.
Auxiliary Buildings

Auxiliary buildings include toilets and wash rooms, security
office, transformer house, pump house, material testing and
welding development centre, training centre, etc. All these
have been located at appropriate places. These shall be
built with masonry bricks and cement.

For effective operation the workshops, utility centres and
other buildings are so located that they are not far from

each other. The administrative building has been lorated a
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little far away so that it is least éffected by the noise,
and the hustle and bustle of the workshops.

Exhibit-20, enclosed in a pouch at the end of this Report,
shows the relative location of different shops and
buildings. Estimated . cost for civil work including land
development, fencing, drainage, roads and building
construction are shown in Exhibit-21.
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JOB NO. : DCIL-105 FEXHIBIT : 18

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

PROJECT PROFILE ON STEAM CONDENSERS

ESTIMATE OF SPACE REQUIRED

1. Workshop

¢} Raw Material Stéckyard . 810
o Despatch Area ' 540
() Cutting and Forming Shop‘ 3420
o General Machine Shop 1710
0 Fabrication and Welding Shup' 1710
5) Final Assembly and Tesling Shop 2070
0 General Store 888
o Workshop Offices 468
0 Aigles and Gangways 4059
Sub-Lolal ;;;;;

2. Administrative Building - 800

bouble Storeyed
1. Auxiliary Buildings

0 Trangsformer House and 216
NDivlribul.ion Centre

0 fummp House ’ 16

" Masnl enance Shop : 7120
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JOB NO. : DCIL-105 ; EXHIBIT : 18
Sl. Area
No. Desription {sq m)
o Canteen and Wash Room 216
0o Welding Development and 1152
Material Testing Laboratory
o Training Centre 540
Sub-tota'l 2880
4. Total Built up Area 19355
Open Area Required 19355
6. Total Land Area provided
inclusive of Area for future 47000

expansion

- s — ——————— i ———— i ——— - —————— — - — = = A . ——— - —— v - - - -

- G oEp G S EE = BN @ E N EGh =B G & oW = .
wn
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JOB NO. : DCTL-105 EXHIBIT : 2]

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

PROJECT PROFILE ON STEAM CONDENSERS

ESTIMATED COST OF CIVIL WORK

sl. Area Cost
No. Description {sq m) (s)
1. Land and Land Development 47,000 4,877.46

including fencing, , drainage
and road construction

2. Workshop Building having a 15,675 19,781.85
height of 8 melres from f(loor
to Lop of crane ra:.l

3. Administralive Building - 800 1,211.20
double storeyed

4. Auxiliary Buildings comprising 2,880 4,360.32
workshop offices, Loilets and
washrooms in workshop, refresh-
ment centres, Lranslormer
house, pump house, first-aid
centre, securily, garage and
control room

TOTAL 30,230.83
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MANPOWER AND ORGANISATION

The organisation has been designed to meet the functional
needs of a plant in which 1,300 tonnes of steel plates and
tubes will be processed annually to manufacture condensers
of varying capacity. The organisation will carry out all the
activities performed by a typical manufacturing wunit. In
order that the plant can plan, execute, co-ordinate and
control all the necessary activities, the deployment of

manpower has been categorised under the following heads

Productien

Maintenance

Quality Control and Welding Development
Engineering

Materials

Marketing

Finance and Accounts

© 0 0 0o 0o 0o 0 O

Personnel and Administration

Based on the above eight activities/functions, the
organisation has been divided into seven departments.
Prz2uction and maintenance have been put together. Each
department will be under the charge of a departmental head.
Five departmental heads shall report to the Director, while
the remaining two shall report to the Works Manager.

Organisation chart for the senior level management is
presented in Exhibit-22,

Production

Drilling Machines in the general machinery shop and the
wrelding Section will work in two shifts. All other Sections
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within the Production Department will work in single shift,

Production and Maintenance have beengplaced under overall
supervision of a Manufacturing Manager, whc will report to
the Works Manager. Manufacturing Manager will be assisted by
the General Superintendant who will be 1in charge of
production, and the Plant Engineer who will be responsible

for the maintenance function.

Direct manpower requirement in the production shop is
estimated in Exhibit-23.

Manpower requirement and organisation chart for different
Departments are shown in their respective exhibits as

indicated below.

sl. " Exhibit for Exhibit for
No. Shop Manpower Organisation Chart

1. Production ; 24 26

2. Maintenance ' 25 26

3. guality Control and 27 28

elding Development

4. Engineering 29 , 30

5. Materials 31 3

6. Marketing 33 34

7. Finance and Accounts 35 36

8. Personnel and 37 38

Administration

- - —— - - -~ ———— - —————— —— - ———————— —— - —————— —— vy - ———

Because of the large size, manpower required to carry out
the production and maintenance functions are shown
separately in Exhibits 24 and 25 respectively. The
organisation chart for production and maintenance is shown
in Exhibit-26,
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It was explained earlier that a géod part of the work will
be done in the workshop and the rest will be done at the
site. As the actual allocation can not be estimated ¢t this
stage, for the sake of conveniene only the manpower required
in the shop is being considered here. The manpower required
at the site will be additional. It is suggested that a Site
Superintendent be posted at the site to oversee construction
and erection. It is also proposed that very few skilled
people be drawn from the shop during this phase. Unskilled
workmen may be hired locally.

Quality Control and Welding Development

This department will be headed by a Quality Control Manager,
with one Senior Engineer (Mechanical Testing Laboratory)

reporting to him.

The Welding Engineer in the Production Departmen. who
reports to the Manufacturing Manager will be responsible
for the Welding Development Section. His functions will

include providing in-house traininé to welders and trouble-

shooting during welding operations in the Shop.

Manpower requirement and organisation chart for this
department are shown in Exhibit-27 and Exhibit-28,

respectively.

Engineering
Manpower requirement and corganizsation chart for Engineering
Department are shown in Exhibit-29 and Exhibit-30

respectively.

Materials

The Materials department will be headed by a Materials
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Manager who will be assisted by a Materials Engineer and a
Stores Officer.

Manpower requirement and organisation chart for this

department are shown in Exhibit-31 and Exhibit-32
respectively.

Marketing

The marketing department will be under the charge of a
Marketing Manager, who will be assisted by two Area
Managers. Four Sales Engineers will report to these two Area
Managers. Manpower requirement and organisation chart for
Marketing Department are shown in Exhibit-33 and Exhibit-34
respectively.

Finance and Accounts

Accounts Manager will head this department. He will be

supported by a Senior Accountant and a Senior Cost
Accountant.

Manpower requirement and organisation chart for this

department are presented in Exhibit-35 and Exhibit-36
respectively.

Personnel and Administration

Exhibit-37 presents the requirement of manpower for this
department. Organisation chart is presented in Exhibit-38.

Exhibit-39 presents a summary of manpower requirement for
the entire plant. oﬁ

Manpower tas been grouped inio nine salary levels.The

designations, salary levels and number of personnel in the
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organisation structure of each department may be observed
from relevant serial numbers given in the exhibits relating .

to manpower requirement for the respective departments.

The statement of monthly salaries and wages is presented in
Exhibit-40.




JOB NO. : DCIL-105 EXHIBIT : 22
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATXON
PROJECT PROFILE ON STEAM CONDENSERS
ORGANIZATION CHART : SENIOR LEVEL MANAGEMENT
— e m———— Director W «_--_.7
Works
Manager |
} ~ .
: ‘ L | : B | l .
Quality Materials Marketing Accounts Pergonnel Manufa- Engg. -
Control Manager Manager Manager Manager cturing Manager !
] Hanager | | ! | | Manager | ] o
- Area General Plant
Manager Supdt. Engineer
. 2 | |
| | Personnel
"1 .1 Assistant
1 | s
1 A
. | Stenographer Stenographer cO
— l,_‘ :-U
! : . 1] ><
Z7Z
7
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J0B B0, : DCIL-105 BINIBIT : 23

UNITED NATIORS INDOSTRIAL DEVEBLOPMERY ORCANIZATION
ARD
ARAB INDUSTRIAL DEVEBLOPMENT AND NINING ORGARIZATION

PROJBCY PROFILZ ON STBAM CONDENSERS

DIRECT NORKPORCE REBQUIREMERT

i Machine Operator _ Marker __ Piller  ~ Tac MWelder  Gas Culler  _ Chipper  __ Welder Grand folal
. Z1v18108 g § ¥ T s 8 t § W ¢ § U5 v 85 US T § 08 T H 85 G5 ?T HS 8 U8 ¢
. Neta] Cutting Section R | R | B B A R - ) , (R T BT S
o. Nelal Forming Seclion I 4 5 1 | S T S B |
P
. General Machise Shop L N e A A 10 v ou
4. Tooi Rocs S S NS T KR S S R S B -1 - 1 1 n o3y
S, Rabrication & Weldiag, [ S A I N R A I L R N D R N [ Y B |
add Asseably Section
;. Scb-assewdly and | S S | -1 -1 - 1 1 4 No
Complete Assenbly O@
. : Zm
. Bydraulic Pressure Testing 1 - - - LC/:)E')
4. Pissant]ing aod Despatch | I -1 12 g 2
. Zm
S, Shot Blastiag Boold LT I -1 52
W -4
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« Paiating Booth

Reat Treataent Purnace

. HNaterial Raadling

= Crane/Truck Driver

- Material Bandler

35 - Mighly skilled

BIRIBIT : 1)

......................................................................................................................................................................

Machine Operator Harker Fitter Tac Welder _Gas Cutter Chipper  ___ Welder Grand fota]
BB s s ¢ B8 v § 8 T S U5 % 05 1] PSS DS T HS S ous ¢t
RR S S - 113
-1 3 6 S T R 4
- -1 - 10 10
< - nn S N VA
6 S8 40 14 £ 9 18 6 2 1 1 2 I3 - 18 - 10 8 91 5218
§ - Skilled 05 - Unskilled T - Total

8 - 11
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

PROJECT PROFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT :

Superintendent

Site Superintendent
Welding Engineer

Foreman

Welding InstructLor
Progress Clerk

Highly Skilled Machine Operator
Highly Sklled Welder
Skilled Machine‘OperaLor
Skilled Furnace Operator
Crane/Truck Driver
Marker

Fitter

Skilled Welder

Gasg Culler

Chipper

Helper

Material Handler

Tol.al

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PRODUCTION

Salary

CONSULTANTS

EXHIBIT : 24

—— . ———

ot
N AN =N = =W
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JOB NO. : DCIL-105 EXHIBIT : 25

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

PROJECT PROFILE ON STEAM CONDENSERS

MANPCAWER REQUIREMENT : MAINTENANCE

Sl. Salary

No. Designation Level Number
Al. Maintenance Engineer 5 2
Bl. Foreman - Shop Maintenance 6 1
Cl. Foreman - Mechanical Utilities 6 2

and Building

Dl. Foreman - Transformer House and 6 1
Central Distribution

El. Highly Skilled Mechanical Fitter 7 3
Fl. Highly Skilled Electlrician 7 2
Gl. Skilled Welder 8 2 .
Hl. Skilled Mechanical Fitter 8 10
I1. Skilled Machine Operator 8 . 2
Jl. PLumber 8 1
Kl1. Skilled Electrician 8 7
L). Helper 9 15
Total 48




JOB NO. : DCIL-105 EXHIBIT : 26
UNITED NATIONS INDUSTRIAkNgEVELOPMENT ORGANIZATION
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSERS
ORGANTZATION CHART : PRODUCTION AND MAIE?ENANCE
Manufa-
cturing
| Manager!y
r _ - 1
General Plant
Supdt. ! Engineer !
e | —
Ay Ay Ay LY C) Ay B Aj Ay
| T
4 oa]l Os|H Da]H D2 Ei1 | H D2 —{ Bl Clo| 401,
62|l H calH H2 F2 L1 Elo] 4 EI ) H Fl2
T
Ji7 PR 12 GIZ HI 5
p————  — _H
— L L3 Ms Ms ” TI—L T KT
Mo Mgl M©02 N 10 2
— e
N P J3 c>:2
N Zﬂ'l
7 &2
cO
| | L1 L1 L1 52
—Z
w —
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JOB NO. : DCIL-105 EXHIBIT : 27

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

PROJECT PROFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : QUALITY CONTROL AND
WELDING DEVELOPMENT

A. Engineer (Mech Testing 5 1
Laboratory)

B. Inspection Engineer 5 2
Inspeclor 6 12

D. Non-destructive Tesling 6 2

Machine Operator

E. Supervisor 6 1
F. Chemist. 6 1
G. Photo Film Developer 8 ]
H. SLore Keeper 8 1
I. Clerk-cumn-Typist 8 )
J. Laboratory Assistant 9 2
K. Machine Operalor 9 2
Total 28

T R e T e e e - =~ o~ - —— ap - - —— -

| c.




JOB NO. : DCIL-105 EXHIBIT : 28

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAIL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSERS

ORGANIZATION CHART : QUALITY CONTROIL AND WELDING DEVELOPMENT

uality
Control
Namger"
i ] .:.
_ — —1 A1 B Bi -
: : I
' [ ] | ] ] ] I l
| D2 Fi Ey 2|l c2|] €2]] €2 C2 C2
| T
! [
H Gl ‘ 1' =
!
!
|
J2 K2
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JOB NO. : DCIL-105 EXHIBIT : 29

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

PROJECT PIOFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : ENGINEERING

S1. Salary
No. Designation Level Number
A. Sr Design Engineer 5 1
B. Sr Planning Engineer 5 1
c. Design Fngineer 6 1
D. Process Planning Engineer 6 1
E. Work Order Engineer 6 1
F. Technical Assistant 7 1
G. Draftsman 7 3
H. Printing Machine Operator ] i
T. Steno Typist 8 2
Tolal 12




JOB NO.

DCIL-105

UNITED NATIONS INDUSTRIAI. DEVEIOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM CONDENSERS

ORGANIZATION CHART : ENGINEERING

Engg.
Manager }

EXHIBIT :

(@ I S
o

30

SINVIINSNOD
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JOB NO. : DCIL-105 EXHIBIT : 31

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

PROJECT PROFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : MATERIALS

si. Salary
No. Designation Level Number
A. Materials Engineer 5 1
B. Stores Officer 5 1
C. Store Keeper 6 2
D. Purchase Assistant 7 4
E. Stores AssistanlL 7 . 3
F. Tool Issue Clerk 8 4
G. Malerial Tssue Clerk 8 3
H. Goods Despatch Clerk 8 2
I. Steno Typilsl 8 1
J. Handler 9 10
Tolal 21




JOB NO. : DCIL-10S - EXHIBIT : 32
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVEIOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSERS
ORGANIZATION CHART : MATERIALS
Materials
Manager [
|
1 |
Al By
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JOB NO. : DCIL-105 EXHIBIT : 33

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

PROJECT PROFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : MARKETING

sl. ‘Salary

No. Designation Level Number

A. Area Manager - 4 2

B. Sales Engineer 5 4

C. Steno Typist 8 3
Total . 9

DEVELOPMENT
CONSULTANTS
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JOB NO. : DCTL-10% EXHIBIT : 34

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

PROJECT PROFILF ON STEAM CONDENSERS

ORGANIZATION CHART : MARKETING

Marketing
Manager ]

L---—---—---
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JOB NO. : DC1L.-105 EXHIBIT : 35

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

PROJECT PROFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : FINANCE AND ACCOUNTS

Sl. Salary
No. Designaltion Level Number
A. Senior Accountant 5 1
B. Senior Cost Accountant 5 1
c. Accountants 6 2
n. Accounls Assisiant 7 4
E. Cashigr 7 1
F. Accounts Clerk 8 5
G. Steno Typist 8 2
Tolal 16




JOB Nu, DCTL-109% EXHIBIT 36
UNITED NATIONS INDUSTRIAL DEVEI.OPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PRCFILE ON STEAM CONDENSERS
ORGANIZATION CHART : FINANCE AND ACCOUNTS
Accounts
Manager |
[ ]
Ay B
!
—t—
C| Cl
} |
— !
- H ] ]
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JOB NO. : DCIL-105
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PRCFILE ON STEAM CONDENSERS

MANPOWER REQUIREMENT : PERSONNEL AND ADMINISTRATION

Personnel Officer

Administrative Officer

Workers' Training Officer

Chief Security Guar?éd

Canteen Incharge

Security Guard

Welfare Agsistant
Incharge-Environmenlt and First Aid
Sienographer

Driver

Cook

Clerk-cum-Typist

Telephone Operator cum Receptionist
Despatch Clerk

Watlchman

Waiter and Heiper

Sweeper and Gardener

Total

CONSULTANTS

EXHIBIT : 37

Salary
Level Nunmber

5 1
5 1
6 1
6 |
7 1
7 3
7 1
7 1
8 1
8 4
8 2
8 2
8 1
8 1
9 10
9 4
9 8

43




JOB NO. : DCIL-105 EXHIBIT : 38

i UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND

: ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSERS

ORGANIZATION CHART : PERSONNEL AND ADMINISTRATION

Personnel
Manager |

—— ——- ——— e e e [ meime e e e —— e ey
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JOB NO. : DCIL-105 FXHIBIT : 39

-

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

PROJECT PROFILE ON STEAM CONDENSERS

SUMMARY OF MANPOWER REQUIREMENT

gi: Designation/Depariment Number
1. Director 1
2. Works Manager 1
3. Engineering Manager 1
4. Markeling Manager 1
5. Accounts Manager 1
6. Personnel Manager 1
7. Manufacturing Manager 1
8. Materials Manager 1
9. Qualily Control Manager 1
10, Plant Engineer 1
11. General Superintendent 1
12, Production 177
13. Maintenance 46

14. Qualily Conlrol and Material Tesling Laboralory 28
1%. FEngineering 12
16, Materials 3

17. Marketl ing 9
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20.
21.
22.

Finance and Accounts

Personnel and Administration
Personal Assistant to Director
Steno for Director

Steno for Works Manager

CONSULTANTS

EXHIBIT : 39
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JOB NO. : DCIL-105 EXHIBIT : 40

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

PROJECT PROFILE ON STEAM CONDENSERS

STATEMENT OF MONTHLY SALARIES AND WAGES

Salary __Monthly Salary ($) Tolal per

Level Numbers Basic Other Benefits Month ($)
1 1 9,000 9,000
2 1 8,000 8,000
3 7 6,000 42,000
4 4 5,000 20,000
5 24 . 3,739 89,736
6 47 2,711 1,27,417
7 37 1,636 60,532
8 154 1,500 2,31,000
9 103 981 1,01,043

TOTAL 378 6,88,728

e - - T S o - . ——————— - P o ———— - —— - - > - = ——
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FINANCIAL ANALYSIS AND EVALUATION
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FINANCIAL ANALYSIS AND EVALUATION

CCUNTRY : ALGERIA

The financial analysis and evaluation of the proposed
project for setting up of Steam Condenser plant in this
couniry are based on Lhe capacily utilisation, price and
costs.

Project Cost

The estimaled cosl of the project of setting up a Steam
Condenser plant manufacturing 5 numbers each of 30 MW and
150 MW Condensers ig around US S 43 million as can be seen
from Exhibit-41. The project cost includes the expenditure
towards

Land and land development
Building and civil work
Plant and machinery
Miscellaneous fixed assels
Preliminary expenses

Pre-operative expenses

¢ ¢ ¢ 0 ¢ ¢ o©

Technical know-how fees

Preliminary expenses have been assumed on a lumpsum basis on
the project cosl. Pre-operalive expenses have Lhree
components, viz., eslablishment, Lravelling expenses and
migcel laneous expenses., Establishment costs have been
compuled on Lhe basis of salaries payable and overheads to
various personnel who have o be recruited at various
levels, during Lhe construclion period. Travelling expenss

have been taken as approximately 10% of eutablishment costs
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(rom second Lo Lhe last quarter of the construclion period.
Miscellaneous expenses have also been Laken on a  lumpsum
basis. Technical know-how {ees have been Laken as 3.5% of
Lhe projecl cost excluding interest during construction and

margin money for working capital.

5% cushion has been provided lLowards contingency. This cost
also 1ncludes interest during construction and margin money
for working capital.

Phasing of capital expenditure is based on implementation
plan, and interesl during construction has been compuled
based on Lhe phasing. These two are presented in Exhibils 42
and 43 respectively.

Margin money for working capital is presented in Exhibit-44.
In computing margin money it is assumed that adequate
provisions have Lo be keplL towards storage of raw materials

and consumables required Lo be imporled.

The projecl is assumed Lo be financed by Debl-Equiiy Ratio
of 1:3.

Product son, Sales and Revenue

Statemenl  of production and sales of various product range
and Lhe revenue that will be generated from the sales of the
producly over the 10-year period are presenled n
Exhibits 45 anad 46 respectively. Capacily utilisation s
agsumed al Lhe rate of 80% in Lhe first year and 100% from

the second yrar onwards.,

Cosls

The  annual costs of production and sales computed over 10
years are presenled in Exhibit-47. Tn eslimating Lhese couty

1t s assumed Lhal the salaries and wages will inerease  at

the flal rabte of 5% cvery year.




12 -3

DEVELOPMENT
CONSULTANTS
Profilabilily
Projected profitability statement is presenlted in

Exhibit-48. The average profit before tax works oul Lo 7.5%

of average revenue.

Statement of fixed assels and depreciation under straight
line method 1s presented in Exhibil-49. Tax computation and
depreciation for tax are presented in Exhibits 50 and 51
repspectively.

Working capital requirementls are shown in Exhibit-52.

Projected cash flow statement and balance sheel over 1C-year

period are shown in Exhibits 53 and 54 respectively.

The project breaks even al around 84.8% and shows internal
rate of return of 12.8% as can be seen from Exhibits 55 and
56 respectively. 1In computing internal rate of return,
outflow is taken as the project cost and inflow is Laken as

the profit before interest, depreciation and tax.




12 - 4

DEVELOPMENT

CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 41

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

PROJECT PROFILE ON STEAM CONDENSER

ESTIMATED PROJECT COST

('000 US $)
Sl.
No. Items Value Total
1. Land and Land Develupment 4877.46 4877.46
(@ USS 252 per m? for 19,355 m?) ——-
2. Building and Civil Work
1) Workshop Building 19781.85
(@ USS 1262 per m? for 15,675 m2?)
il) Administrative Building 1211.20
(@ USS 1514 per m® for 800 m?)
1ii)  Auxiliary Buildings _ 4360.32
(@ USS 1514 per m? for 2,880 m?) =~ = oo
Sub-tulal (2) 25353.37
3. Plant and Machinery
i) Imported
- Production & tuul roum equipment 2867.64
- Material lesting & weldiug 151.08
development equipment
- Matntenance equipment 59.42
- Auxiliary equipment and handtouls 6.50
Total F.0.B. Value 3084 .64
i1) Insurance & Freight (@ 102 of FOB Value) 108.46
iit)  C.I.F, Value 31193.10
V) Import duty @ 6% on CIF value 201.59
v) Transportation @ 1Y of CIF Valye 11.9)
Landed Cust al Site [Sub-total (3)} 3630.62
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JOB NO. : DCIL-105 EXHIBIT : 41
(*000 US $)
Si.
No. Items Value Total
4, Miscellanevus Fixed Assels
i) Transformers 50.20
1i) Switchgears 4.00
t1i) Central Airconditioning system 125.00
iv) Illumination,Fans and Room Coolers 4.00
v) Water Pumps and Tank 26.23
vi) Overhead Fuel Storage Tank 7.25
vii) Compressors 23.30
viii) Fire fighling system 10.00
ix) Telecommunicatioa system 20.00
x) Office Furmiture and Equipment 2.00
Xxi) Vehicles 60.00
Sub-total (4) 331.98
5. Preliminary Expenses 25.00 25.00
6. Pre-operative Expenses
i) Establishment 1583.72
1i) Travelling Expenses 157.00
111) Miscellaneous 45.00
1785.72
7. Technical Know-how Fees 1374.00 1374,00
8. Sub-total (1 Lhru 7) - 37378.15
9, Cuntingency 8 5 on above - 1868.9]
10. Sub-total (8 & 9) - 39247.06
11. Interest during Construction - 2953,85
12. Margin Money for Wovking Capital - 80).99
TOTAL COST 43004.89




J03 0. : DCIL-108 BIHIBIT ¢ &2

URITED NATIONS INDUSTRIAL DEVEBLOPMENT ORGARIZATION
ARD
ARAB INDUSTRIAL DEVELOPMENT ARD NINING ORGANISATION

PROJECT PROPILB ON STEAM CORDENSER

PRASING OF CAPITAL EIPENDITURE

{'000 S §)
Construclion Period in Quarlers
Tota] -----------------------------------------------------------------------------------------
1 2 ] 4 § 6 1 ] 9

i, Land and Land Developuent 487,46 0.08 975,50 1950.98 1950.98 0.00 0.00 0.00 0.00 0,00
2, Building and Civil Work 25353.0)

1} workshop Buildiag 19781.85 0.00 0.00 0,00 545,46 945,46  4945.46  4945.4) 0.00 0.00

11! Msinistrative Buiiding 1211.20 0.00 0.00 0.00 0,00 484,48 00 2.1 0.00 0.00

1) Aunnhary Buildings 4360.32 0.00 0.00 0.00 0.00 L453.44 145344 1453.44 0.00 0.00
3. Plaot and Nachinery 3630.62

1) Ordering 1089.19 0.00 0.00 0.00 1089.19 0.00 0.00 0.00 0.00 0.00

ul  Supply, delavery and
1slallation al ste 541,48 0,00 0.0 0.00 0.00 0.00 0.00 2477.90 63.53 .00

SINVIINSNOD
INIWAO13A3IQ
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JOB 90, : DCIL-105 _ " i 0
{1000 0§ §)
Construction Period in Quartiers
(0 4] e et
] 2 ] [ $ 6 ] 8 9
4. fiscellancous Fared Assels 131,98
1 Yransformers 50.20 0.00 .00 0.00 10.04 0.00 0.00 40,16 0.00 0.00
1} Switchgears 4,00 0.00 0,00 0.00 0.80 9.00 3.20 0,00 0.00 0.00
111)  Central Aireanditioning sysiea 125.00 6.00 0.00 0.00 25,00 0.00 0.60 60.60 40,00 0.00
iv}  Hlusination,Pans aad Room Coolers 4,00 0.40 0.00 o.n 4.0 e.n w.n o.n 0.00 0.00
v)  Water Puaps and Tank %6.23 0.00 0.00 0.00 13.12 1.1 0.00 0.00 0.00 0.00
vi)  Overbead Puel Storage Tank 1.8 0.00 0.00 0.00 1.60 3,65 g.00 .00 0.00 0.00
vii)  Cobpressors 1.0 0.00 0.00 0.00 4,66 0.00 0.00 .00 18,64 0.00
vi11)  Fire fighting systes 10.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.09 .00 —
11} Teleccmmunicalion systen 20.00 0.00 2,00 0.00 0.00 2.00 4,00 4.00 400 400 ~
1) Office Purniture axd Bquipsent 3.00 0.00 .10 .10 0.20 8.20 .20 0.2 0.2 0.80 ]
11! Vehicles 60.00 0.00 10,00 10,00 0.00 0.00 0.00 0.90 .00 40.00 ~
S.  Prelimnary Ripeases 25.00 12.50 12,50 0.00 f.00 p.00 0.00 0.00 .00 .00
6. DPre-operative Ripeases 1785.12
1) Establishwent IR 0.00 30,21 65.13 100,35 100,35 163,35 163,35 163,33 197,63
11) Travelliag Rapenses 157,00 0.00 3,00 6,00 10,00 10.00 16.00 16,00 16,00 86,00
111) Niscellaneous 45.00 5.00 5.00 5.00 5.00 5.00 5,00 5.00 5.00 5.00
1. Technical Ruov-how Pees 1374.00 68.70 274,80 274,80 130,40 137,40 137,40 137,40 137,40 8,70 NO
8. Seb-total () thru' M) IMNLLS 86.60 1313.11 231273 8296.52 7155.81  7208.25  9545.88 483,12 996.1) (23'2
m
5. Coatingency ¢ S oa above 1868.,91 (4] 65.66 115,63 41483 350,19 360.91 410,29 22,66 "4 86
-------------------------------------------------------------------------------------------------- ~ -0
0. Total (3 4 9) 39247.06 90.93 132817 28,36 BMILLYS 513,60 7579.16 10023.17 415,00 1048, ; <
Zzm
...................................................................................................................................................... 3 E




—
—------------------

JoB 0. : DCIL-105 BIRIBIT : 43

\
DRITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
D
ARAB IRDOSTRIAL DEVELOPMENT ARD NIRING ORGANIZATION
|

PROJECT PROPILE ON STEAN CONDRNSER

RSTIMATION OF INTEREST DORING CONSTROCTION

{'006 03 §)
Construction Period in Quarters
-------------------------------------------------------------------------------------- total .
1 l ] 4 5 6 1 8 L] -
................................................................................................................................. N
[}
Capital Bipenditure 90.93 137877 242836 B35 513,60  7979.16 10023.17 41578  1045.94 19241.06 @
Harqln Modey 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 803,99 803,99
................................................................................................... |
*otal 90.93 137877 242836 81,35 7513.60  1579.16 1002317 475,78 1849.93 40051.05 :
Bquity 5,87 696,27 1238,00  4429,08  3903.11  400S.09 5208.59  S8e.47 1289.97 21502.43
Loan 05.86 696,28 1237.99  4429.00 3903.11  4005.09  3308.59  S86.48  1289.97 21502.45
tolal 91,13 1392.55  2475.99  8858.16  7806.22  3010.18 10617.19 1172,95 2579.94 43004.90

SINVIINSNOD
INIWAO13A3Q




JOB MO, : DCIL-HS

- LIN pa.

Tolal

Debt /Bquily

SIRIBIY : )

(000 vs §)

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

0.80

12,18
1.60

21,66
uN
1.60

n.st
0.3
W3

1.60

68.30
155.02
4.3
W
1.60

10.09
136.61
155,02

833

.

1.60

92.90
140.18
136,61
155,02

3.3

un

1.60

10,26 2.9
185,80  20.53
14018 185,80
136,61 140.18
155,02 136.61

4.3 155.m

L% Y R} P X

1.60 .0
1.60

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

376.27
100. 84
636.91
501.11
360.9:
Y IRY!
69,30
5.97
1.60

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

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

HEANS OF PINANCING :

BQUITY
LOAN

TOTAL

502,45
11502.45

43004.90

SINVIINSNOD
INIWAOTIAIQ
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JOB NO. : DCIL-105 EXhIBIT : 44
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSER
MARGIN MONEY FOR WORKING CAPITAL
('000 US $)
Bank Finance :
St. Period Available Margin
No. Item (Days) Cost (2} (Amount) Money
1. Raw materials & 90 3513.02 1002 3513.02 0.00
Consumables
2. Finished Stock 30 1709.52 100Z 1709.52 0.00
3. Sundry Debtors 30 2400.00 100Z  2400.00 0.00
Sub-total 7622.54 7622.54 0.00
4. Expenses _ 30 803.99 (1) 4 0.00 803.99
Total 8426.53 7622.54 803.99

- o —




wurking Davs/Year
i‘t1lisataion

10 MW Cundenser
Capacatly

Annual Output
Sales

150 MW Condenser
capacity

Annual Output
Sales

JOB NO. : DCIL-105

(Nu.)
(No.)
(No.)

(No,)
(No.)
(No.)

EXHIBIT : 45
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSER
STATEMENT OF PRODUCTION AND SALES
(in Nos)
OPERATING YRARS
1 2 k] 4 5 6 7 8 9 10
300 300 300 300 300 300 300 300 300 300
802 100X 100% 100% 100% 100% 1002 100% 100% 100%
5 5 5 5 5 5 5 5 5 5
4 5 5 5 5 5 5 5 5 5
4 5 5 5 5 5 5 5 5 5
5 5 5 5 5 5 5 5 5 5
4 5 5 ) 5 5 5 5 5 5
4 5 5 5 5 5 5 5 5 5

SINVIINSNOD
IN3IWJO13IAId
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J08 0. : DCIL-145

Average
Selling Price
{'000 vs §
per Umt)

J0 M¥ Condenser 1300.00

150 X¥ Condenger 6000.00

total

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

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

ONITED BATIONS INDUSTRIAL DEVELOPHERT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPNENT AND NINING ORGAWIZATION
PROJECT PROPILE ON STEAM CONDENSER

STATENENT OF REVENDR

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

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

5200,00  6500.00  6500.00 6500.00 6560.00 6500.00 650000 6500.00

2400000 30000.00 30000.00 30000.00 30000.00 30000.00 30000,00 30000.00 30000.00 30400,00

2920000 36500.00 36500.00 36500.00 36500.00 3650000 36500.00 36590.00

¢t - 21

36500.00 2650000

SINVIINSNOD
INIWJOTIA3Q



JO3 M0. : DCIL-108

....................................

Rav Materials and Consumables
Pover
Nater

Sub-Lotal
Contiagency (0 St o above)

Total '’

B. Fired Cost

..............

1) Labour ¢ Plant Overhead *
al Direct labour

bl Todarect labour

¢) Supervision

Sub-Lotal

LU S

UNITED NATIONS INDOSTRIAL DEVELOPMENT ORGANIZATION
ARD
ARAB INDUSTRIAL DEVELOPMENT ARD NIRING ORGARISATION

PROJECT PROPILB OR STEAN CORDENSER

COST OF PRODDCTION ARD SALRS

{*000 US §)

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

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

13568.30 16961.00 16961.00 16961.00 1696100 16961,00 16961,00 16961.00 16961.00 16961,00
1930 99,08 99,08 99,08 99.08 99,08 99,08 99,08 99,08 99,08
L .52 5.8 5.9 5.9 5.92 5,92 5.9 .82 5.9
1363256 17065,60 1706560 1706560 1706560 17065.60 17065.60 17065.60 17065.60 17065, 60
682,63 853,28 453.20 853,28 45).20 053,28 @S).28  5).28 053,28 88328

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

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

JAOR.30 3673.30 384822 w034 341,89 497,71 502,65

LIS 10315 13307 1394.40  1485,00  I51S.65  1576.28  1636.90 1697.53 1758.15
1529.00 160545 1681.90 1758.35  1834.80 1911,26 1987.71  2064.16  2140.61 221,06

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

198,06 4372.98 an.l

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

SINVIINSNOD
INIWJO13A3A
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JOB 0. : DCIL-10% BINIBIT : 4)
(*000 us §)
OPERATING YFRARS
] ¢ 3 4 5 6 ] 8 9 10
a1 duder Paclory Expenses
3* Naintenance 3 34
»n Flant & Equipaent 108,92 108,97 108,92 108,92 108,92 108,92 108,92 108,92 108,92 108.92
b1 Malntenance @ 1%
~n Building & Cival Work 3.8 253,53 253,51 253,53 253,83 253,53 253.8) 8350 25383 15L.S)
21 Mrseellaneous n.e .49 .49 n.Y 1.8 n.y 1,4 n.48 1.8 1.8
Sub-total RO RN BN B DL BLH BLIE BLYM DL AN
1 AMmnistrative § Sales Eipenses
a0 dalaries ! 02.8) N26.00 227,32 328,56 2429.80 253104 2632.28 M52 283476 2936.01
b Overseads 00,97 425,21 NS.46 468,71 8596 506,21 S26.46 546,70 566,95  S87.20
Sub-total 202080 2551.29  2672.78 219427 2915.76  3037.25 315874 3280.23 01,72 Msul.2
total L) 910465 9538.13  9971.62 10405.10 10838.59 11272.07 11705,56 12139.04 12572.83 13006.01
Contingency (8§ 5% on abovel 85.20 406,91 498,58 520,26  SA1.93 563,60  585.28  606.95 628,61  630.30
total '8’ 9559.88 10015.04 10470,20 10925.36 11380.51 1183567 12290.84 12745.98 13201.15 13656.31
tetal Cost of Production 1389500 27933.91 28309.07 28844.23 29299.39 29754.55 30209.72 10664.86 11120.03 31575.19

and Sales (AWB)  eeeessis sessesse eeremces woeessoc ssmseess ssceceon cmccooos mesesers ssosonon cnrosses

.........................................................................................................................................

' ygsused Lo 1ncrease ab the flal rale of SY strazghl line every year

SINVIINSNOD
INIWJOTIAIQ
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JOB 0. : DCIL-10%

DNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

AND

ARAB INDUSTRIAL DRVBLOPHENT AND MIRING ORGANIZATION

PROJRCT PROPILB OW STEAX CONDERSER

PROJECTED PROPITABILITY STATENENT

BINIBIT : @

{'000 U8 §)

..........................................................................................................................................

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

.........................................................................................................................................

-aw Materials and Consumables
fourr

Haler

Labour & Plant Qverhead

Other Factory Expenses
Administrative & Sales Eipenses

Sub-total
Coalangency

total
Stock Variatios
Cost of Productiop and Sales

PROJECTED REVERUE
Prol1l before Interest and
Deprecialivn

13568, 80
1954
.4
$219.%0
B4
29,80

16961,00
99,08
5.52
6551.90
834,94
51,9

1696100
99.08
.82
6863.89
MR
267278

16961.00
99,00
.0
175,88
349
M

16961.00
99.08
5.2
148788
3469
291576

16961.00
99,08
5.2
1799.48
AIRT)
3000.8

1696100
99,00
5,52
8111.88
QL8
8N

16961.00
99,00
8.9
LMY
QLS
3200.3

16961.00
99.00
5'52
s
1L
L

1696100
94,08
.52
9047.86
AT
LTAPNLS

215120
117,85

2603.13
1330.19

L
135,86

410,70
133,93

27904,18
1395.21

N6
1416.08

WIL16
1438.56

2920464
1460.2)

29638.13
1481.91

23895,03
-1709.52
185,53
29200.00

0144

79339

-319.68
26141
16500,00

1885.76

20389.07

-26.92
036215
16500.00

83,85

{1111

'2619]
F{LINR]]
36500.00

682,49

29299.39

-26.92
9.4
16500.00

nn.y

29754.55

-26.93
M1.62
3650000

6172,28

102091

'26.92
3018280
16500.00

6317,20

10664.87

.26l93
30637.84
36500.00

862,06

31120.04

-26.92
31093.12
16509,00

540688

31975.19

-26.93
11540.26
36500.00

981N

SINVIINSNGD
IN3WJO13A3A



JOB MO, : DCIL-10§

EIRIBI? : 48

{1000 0s

.........................................................................................................................................

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

Jn Ters Loan
-1 s

“a Workiry Capital Loan
- I paa

Sub-tolsl

Fralvt tedore Peprectation

copretialion and Anvrlisation

Trofit refors T

?:l

sistradutadie Profnt

nividend

Retained Barningy

Add Back : Depreciation and
Amortisation

NZ* CASR ACCROAL

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

1580.29

1062.1¢

3647.45

e
178310
16139
103.4
1210.44
0.00
1210.44

1753.10

28354

2580.29

106,16

N8
1753.10
3488, 21
ML
893,07

0.00
2993.07

1753.10

6.0

580,29
800.37

3380.66

151,19
1753.10
3004.09
191,92
a1
0.90
YR

175310

1965.67

915,39

476130
173310
100420
835,54
2178,66
0.00
2178.66

1753.10
1IN

AR
266.19

250.12

m.a
1753.10
0L
855,98
6N
0.00
68,

173,10
3920.8

198,84

180,54
1753.10
100444
874,68
259,79
0.00
59,719

1753, 10
3912.89

1786.36

453084
1753,10
mMu
826.11
1951.63
0.00
1951.6)

115310
men

1567.48

1418
1753,10
2521.00
6.0
144,36
0.00
1744.36

1753.10
497,46

1389.39

017,49
1753.10
1264.39
126,53
1531.86
°|°°
1§31.86

1753.10
3290.96

119091

1760.8)
1753, 10
2007.7)
675,60
NG

0.00
Ly

1753.10
3085.2)

SINVIINSNOD
INIWLO13A3A

a1 - 1



- G N Iy M D G @ A =B B B BE B B Gy B B Ee
Jod 0. : DCIL-109 BIRIBIT : 49
DNITED RATIORS INDOSTRIAL DEVBLOPKENT ORGANISATION
AD
ARAB INDUSTRIAL DEVELOPMEN® AND MINING ORGAWIZATION
PROJECT PROPILE ON STRAM CONDEMSER

STATEMERT OF PIXRD ASSETS AND DEPRRCIATION UAOBR STRAIGA? LINE METEOD
{1000 us $)
Value Technical  Sub-  Conmlin- Sub-  Interest Sub- SO0\ of Rale  Amount
sETriptioe Koow-hov  Total  gency Total  during  Total  Pre-op fotal
Feas Conatruction Bipenses {3

. Lad: & Land Development 8.4 0.00 4877.46 0,00  4877.46 0,00 487746 0,00 W46 i 0,00
3. Burlding & Civa) Mork 3935337 1188.29 26541.66  1616.29 28157.95  2554.58 30712,53  7172.06  I1484.99 159,08
3. Plaot & Kahinery 3630062 170,16 3800.78  231.45  4032.23  36S.82  4398,05  110.%6 508,61 8 360,89
4. M1scellaneous Pired Assets 131.98 15,55 HLS) AT 36800 13,45 402,18 10.10 12,28 10% 1.0
. Preliminary Bipenses 25.09 0.00 25.00 0.00 25.00 0.00 25,00 0.00 25,00 108 .50
&, Pre-operative Bipenses 1785.12 0.00 185,02 0,00 1785, 0.00 1785.12 -892.M2 $93.00 10 8.30
. Yechaical Knou-hov Pees 1374.00 -1374.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 08 .00
Sub-tota!) 11378.18 338,18 39247.06 42200.91 42200,91 115310
1. Teatingency 1868.91 0.00 1868.91 -1868.9) 0.00 0,00 0.00 0,00 000 eeeeee-

Sub-total 39247.06 19247.06 39247,06 42200,91 42200.91

4, Iaterest during Construction 2953.85 0.00  2953.85 0.00 2993.85 -2993.8% 0.00 0.00 0.00

total 42200.9) 42200,91 42200,91 42200.91 42200.91

------------------------------------------------------------------------------------------------------------------------------------------------------
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JOB 0. @ DCIL-10%

frofit before Deprecialion
Less - Current Depreciation
Baiancs

Less . Doabsorded Depraciation
®azabie Income

a8

UNITRD NATIONS INDUSTRIAL LEVELOPNENT ORGANISATION

AR

ARAB INDUSTRIAL DEVELOPHERT AND NINING ORGANISATION

PROJECT PROPILE ON STBAM CONDEMSER

TAT CONPUTATION

BINIBIT : 50

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

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

3367.02
1783.10
1613.92

0.00
1613.92

401,48

$238.31
1669.78
3568.56

0.00
3568.56

192,14

PR

152,19
1591.13
3166.07
0.00
3166.07
n1.92

4167,30
12514
330,16
0.00
334216
815,54

tervesmsmnvanrva

Mmar a8
1355,10  1208.93
322,31 19861
0.00 0.00
322,31 398,61
855,58 004,65

530,84
1226.41
00,4
0.00
3L
826,11

LR L T PR Y R Pyl

214,18
116,29
3106.89
0.00
3106.89
nen

017,46
111,36
2906.1)
0,00
1906.1)
16.5)

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

3760.83
1058. 44
02,19

0.00

702,39

675,69

SINVIINSNOD
INIWJO13AIA
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Depreciation
Ralance
Deprecration
Balance
Deprecilation
Balance
Depreciation
Balance
Depreciation
Balance
Depreciation
Balance
Depreciation
Balance
Depreciation
Balance
Depreciation
Balance
Deprecaiation
Balance

Year

Year

Year

Year

Year

Year

Year

Year

Year

Year

JOB NO. : DCIL-105 EXHIBIT : 51

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSER

DEPRECIATION FOR TAX

('000 US s)
Building & Plant and Misc. Fixed
WDV Civil Work Machinery Psygels Amortisation Tolal

Rate 4% 8% 10% 10%
31484.59 4508.61 412.25 918.00

1 1259.38 360.69 41,23 91.80 1753.10
30225,21 4147.92 371.03 826.20

2 1209.01 331.83 37.10 91.80 1669.75
29016.20 3816.09 333.92 734.40

3 1160.65 305,29 33.39 91.80 1591.13
27855.55% 3510.80 300.53 642.60

4 1114.22 280.86 30.05 91.80 1516.94
26741.33 3229.94 270,48 550.80

5 1069.65 258,40 27.05 91.80 1446.90
25671.67 2971.54 243.43 459.00

6 1026.87 237.72 24,34 91.80 1380.73
24644.81 2733.82 219.09 367.20

7 985.79 218.71 21.91 91.80 1318.21
23659.02 2515.11 197.18 275.40

8 946.36 201.21 19,72 91,80 1259.,09
22712.65 2313.91 177.46 183.60

9 908.51 185,11 17.75 91.80 1203.16
21804.15 2128.79 159.72 91.80

10 872.17 170.30 15.97 91.80 1150.24
20931.98 1958.49 143.74 0.00

WDV : Written Down Value

SINVIINSNOD
INIWdO13AIA
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JOB M. : DCIL-108

UNITED RATIONS INDUSTRIAL DSVBLOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROPILB ON STEAN COMNDENSER

WORKING CAPITAL REQUIREMENTS
{Excluding Cash and Bank Balances)

BIBIBI? :

(1000 us §1

.........................................................................................................................................

................................................................................................

.........................................................................................................................................

1. faw materials & Consumables
<. Fimished Stock

3. Sundry Deblors

T0TAL

Increase !ldecrease)

Stock Variation

1513.02
1709.52

2400.00

a9
2056.12
3000.00

4907
083,05

300000

oI
2109.97

3600.00

LIy
2136.90

3000.00

a9
2163.82

3000.00

a9
219078

3006.00

291,
11,6

3000.00

$91.2
120,60
300000

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

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

1622.54

1709.52

1797.93

319.68

26.9)

26,93

26.92

26.93

26.92

26,92

6.9

26.93

SINVIINSNOD
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JOB B0, : DCIL-105

DRITED NATIONS INDOSTRIAL DSVELOPMENT ORGANIZATION
ARAB INDUSTRIAL DEVELOPMENT AND NINING ORGANIATION
PROJECT PROFILE ON STEAM CONDENSER

PROJECTED CASH PLOW STATENEN?

BIRIBIT : §)

{000 us §)

...........................................................................................................................................

Construction

Periad

...........................................................................................................................................

Increase 10 Share Capital
increase 1o Yern Loan
Increase 10 Bank

Loan
frefin be fore Tar with
lnterest added back
depreciation

TOTAL A

B. APPLICATIONS
lacrease 1n fapital
Eapendil ure
Inoredse/iDecrease o
working Capital

502,45
502,45

0.00

..............................................

39247, 08

0.00

0.00 0.00 0.00

108,96  653.78  3198.64
1753,10 173,10 1753.10

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

5862.06  5406.88 495114

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

0.00 0.00 0.90

26.93 .92 26,9

 -<1

SINVIINSNOD
INIWJOT3AIQ



JOB B0, : DCIL-105 BIWIBIT : 5)
('000 us §)
Y 4 A R
R A L R R L P T S
Pering | . i ¢ § 6 1 § 9 10

...........................................................................................................................................

M Torm Loan

- 4IN pas 2953.85  2580.29  2580.29  2580.29  2381.81  2183.33 198484 1786.36 1587.88  1189.39 1190.9)
2omariag Tapital Loar

AL IRT L O PN 0.00 1067.16 1067.16 800,37  533.58  266.79 0.00 0.00 .00 8.00 §.00
Tl lnierest 993,83 364745 364145 1I80..o  2915.39  2450.12 198484 1786.36  1587.88  1389.39  1190.9)
ta 0.90 403,48 89214 791,52 B35.54  855.58 874,65 826,11 176,72 126,51 675,60
Tatend 3,3 6,90 f.oe .00 0.00 0.00 0.00 0.00 0,00 0.00 8.00
aepajient o Term lest 0.00 8.0 0,00 1654.03  1654.00  1654.03  1654.03 1654,03 1654.00  1654.03 1654.03
s2paymeat of Wurking

"apitai Loan .30 0.00 1905.63 1905.63 1905.63 1905.6% 0.00 0.00 0.00 0.00 0.00

TOML B 4220090 1167347 B243.15 775876 7330.52  6892,30  4540.45  4293.42  4045.56  3796.87  3547.47

Jpering Baiadce 0.00 803,39 3762.53  4410.14  4789.23  SI34.40  S48Y.63  7701.56  9725.34 11541.84 13151.85
Surplus’{Def1cat) during
the Year (A -5 803.99  2963.54  od2.61 379,09 345.17 335,23 Q231,93 2023.78  1816.50 610,01 L4047
2lesing Balance 803.99  3767.53  4410.14  4789.23  SI34. 40 S469.63  7701.56  9725.34 11S41.84 13151.85 14556.12

............................................................................................................................................

SINVIINSNOD
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JOB B0, : DCIL-108 BIRIBIT : S4
URITED NATIONS INDOSTRIAL DEVEBLOPMENT ORGANIZATION
ARAB INDUSTRIAL DBV!LOPH::: AND NINING ORGANIZATION
PROJECT PROPILE ON STEAM CONDENSER

PROJBCTED BALANCR SHEE?

{1000 us §)
¥ £ b R
1 2 ) { 5 6 ] 8 § 10

Share Capital J1502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45

(RGH Reserves & Surplus 110,44 3803.51  6016.08  8194.74 10363.47 12523.26 14474.89 16219.25 17752.11 19089.24
SHARERCLDERS' FOND U289 25305.96 27518.53 29697.19 31865.92 34025.71 35977.34 37721.70 19259.56 40991.69

less: Intangible Assels 826,20 73440 642,60  550.80  459.00  367.20 275,40  183.60 91.00 0.00
TANGIBLE NET WORTH J1086.69 24571.56 26875.93 29146,39 31406.92 33658.51 13S701.94 37538.10 19167.76 40591.69

\dq ters Loan 2150245 2150245 19848.42 1819439 16540.36 14886.33 13232,30 11578.27 992424 8210.21
"APTHAL FOND A3289.14 46074.01 4672435 4734078 47947.28 4854484 48934.24 49116.37 49092.00 48861.90

SN Net Fized Assels 3962161 37960,31 36299.01 34637.71 32976.41 31N1S.11 29653.81 27992.51 26331,21 24669.91
AET CURRENT ASSETS 1767.53  8113.70 10425.34 12703,07 14970.87 17229.73 19280.43 21123.86 22760.79 24191.99

i, IDRRENT ASSETS

¥orking Capital 1622.54 920,47 944039 944,32 9501.24 952017 9555.09  9582.02 9608.%4  9635.87

Cash & Bank Balance
as per Cash Plow Stalatement 3767.5)  4410.14  4709.23  S134.40  5469.63  7701,56  9725.34 11541.84 13151.85 14%%6.12

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

pu 1 11390,07 13830.61 14236.62 14608,72 14970.87 17229.73 19280.43 21123.86 22760.79 24191.99

................................................................................

8. CORRENT LIABILITIES

Bank Loan 7622.5¢ 571691 3811.28  1905.65 0.00 0,00 0.00 0.00 0.00 0.00

.................................................................................................

TOTAL '8’ 1622.5¢  SM6.91  3811.28  1905.63 0.00 0.00 0.00 0.00 0.00 0.60

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

NET CURRENT ASSETS (A-B) J162.83  B1I3L700 10425.34 12703,07 14970.87 17229.73 19280.43 21123.86 22160.79 24191.99

SINVIINSNOD
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l DEVELOPMENT
CONSULTANTS
. JOB NO. : DCIL-105% EXHIBIT : 55
' UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
. ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSER
l BREAK-EVEN ANALYSIS
' (*000 US S)
sl.
' No. Particulars Amount
1. Raw Materials and Consumables 16961.00
' 2. Power 99.08
3. Water 5.52
l 4. Sub-total (1 thru 3) 17065.60
5. Contlgency 853.28
. 6. VARIABLE COSTS 17918.88
7. REVENLUE 36500.00
' 2, CONTRIBUTION (7 - 6) 18581.12
9. Labour & Plant Overhead?* 7643 .88
I 10. Other Faclory Expenses 434.94
11. Administrablive & Sales Expenseg® 2976.50
12. Sub-Tolal (9 tLhyru 11) 11055.33
13. Conbingency 552.77
l 14. Sub-Tolal (12+13) 11608.09
19. InlLerest* 2398.04
16. Depreciation 1753.17
' 17. FIXED COSTS 15759.24
' BREAK-FVEN SALES 17*7/8 30956.80
BREAK-FVEN POINT 84.8%
' CCASH BREAK-FVEN SALES 27513.09
' C"ASH BRFEAK-EVEN POINT 75.4%
l . Noorage over T o years




12 - 25

JOB NO.

ARAB INDUSTRIAIL DEVELOPMENT

10
11
12
13
14

15

out f low

: DCIL-105

-43004.89
0.00

0.00

Projecl Cosut.

DEVELOPMENT
CONSULTANTS
EXRIBIT : 56
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM CONDENSER
INTERNAL RATE OF RETURN
(*'000 uUs S)
‘Year  outflow  Inflow Net Inflow
0.00 -43004.89
7014.47 7014.47
8885.76 8885.7%
8137.85 8137.85
7682.69 7682.69
7227.53 7227.53
6772.38 6772.38
6317.20 6317.20
5862.06 5862.06
5406.88 5406.88
4951.74 4951.74
4496.58 4496.58
4041.42 4041.42
3586.26 3586.26
3131.10 3131.10
2675.94 2675.94
TRR 12.8%
It eresl ,Depireciat ton & Tax

Infllow

Profit before




SECTION - 13
PROJECT IMPLEMENTATION PLAN




DEVELOPMENT
CONSULTANTS

PROJECT IMPLEMENTATION PLAN

The Steam Condenser manufacturing plant will be set up in
Algeria. The implementation schedule of the key activities
involved in setting up the plant is presented in
Exhibit-57.

The programme covers a time span of 27 months starting from
the preparation and finalisation of Detailed Project Report
{DPR) and ending on the commencement of commercial
production. It allows adequate time for procurement and
erection of the equipment. Erection of heavier equipment
will become easier if procurement and installation of EOT
crane 1s speeded up. The total time span of 9 to 12 months
for delivery of equipment at site have to be strictly
adhered tlo, as this will involve international compelilive
bidding. Any delay in this slage wili adversely affect the

commissioning of the planl in time.

Recruilment of personnel has been shown in various key
points during the implementation stage. Experienced
personnel  will be recruited wilhin the first seven quarlers

for senior levels.

Though not included in the key activilies, it is important
that the «liert applies for and obtains the necessary

funds from Lhe concerned (inancial institulion well 1n Lime.




distribution of water, compressed air
and power systems

JOB NO. : DCIL-105 EXHIBIT : 57

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PRbPILE ON STEAM CONDENSER
PROJECT IMPLEMENTATION SCHEDULE : STEAM CONDENSER

Months
sl. — -
No. Activity 0 k] 6 9 12 15 18 21 26 27
' ' : \ ' ' ' 1 ' )
1. Finalisation of Detailed Project : i H H H H : H ' H
Report H ' ! H 1 ' H ' ' '
[} 1 [] [) [] [) [} [} [] [}
] ] ' t 1 ) 1] t 1] t
2, Bntering into agreement for : i ' ' H H ' H ' H
collabaration ‘ ; ' ' : H : H ' :
] (] [} ] ] (] [] 1] [] )
1 1 ) L " L] ] 1 ] 1
3. Finalisation of detailed engineering ! \—— H ' : : i : :
Report ' H H ' ) ' : H ' !
' : H 1 ' : 4 : ! '
4, lLand development at site : | combemenmmdee | : ' ' ' '
1 ) ) 1] (] ) ) ] [} '
] L ] 1 [} 1) ) [} ] )
S. Civil design and construction of H H H H ! H , H ' H
workshop and  auxiliary building, H H H H H H ) ' H '
etc,, including detail engineering for H H b + - ooy H H H
1 t L] 1] [] ) 1 1 ()
L] 1 1] 1 ) L ) L )
) (] (] [) ] [) (] ) ]

SINVIINSNOD
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&

JOoB NO. : DCIL-105

Activity

Civil design and  construction of
administrative huilding, incinding
design of ventilation and lighting
Svstem

Preparation and floating of tender
dacuments for prvocurement of equipment
mclusive of main plant and machinery,
atilities, FOT cranes, ete,

Rid evaluation and Finalisation of
contracts with various  equipment
suppliers

Recruitment of personne!

Delivery of equipment at site

Frection of equipment including main
plant, FOT cranes and other
distribution svstems

Fquipment and Process Testing

Trainiug of persanuel

Commissioning of plant

Trial vum

Commencement of commercial product ion
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