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INTRODUCTION

The Sixth Arab Industrial Development Conference held in
Damascus in Oclober 1984, stressed on the importance of
setting up facilities in the Arab region for manufactuvre of
products used in electricity generation, transmission and
distribution. Subsequently, the Arab Industrial Development
And Mining Organization (AIDMO), prepared a Sectoral Report
on the status of electricity generation, growth prospects in
Lhe region and requirement of equipment/facilities thereof.
The study covered 21 Arab countries for the period 1986-2010
AD.

Based on tLhe findings of the Sectoral study, AIDMO in
consultation with UNIDO, shortlisted 8 products for which it
wanted Lo get project profiles prepared. One of i.he
designated products is Steam Boilers. The objective of the
project profile is to provide sufficient information so that
prospecLive promoters and sponsors find themselves in a
position to evaluate the project.

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

o Description, special characteristics, features and
uses of bLhe product

o Identification of major end-user industries
o Asgessment of present production capacity

0 Assessment of wupply and demand f{or the product in
the designated rzqion
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o Identification of demand-supply gap and evaluation
of the possibility of entering Lhe market

o Description of basic manufacturing process

o Process flow chart

o Brief specifications of plant and machinery, and
their indicative prices

o Estimated requirements of raw materials, their
sources and prices

o Estimated requirements of utilities such as power,

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

This study is confined to Lhe following 13 countries -

Algeria Bahrain
Egypt Iraqg
Jordan Kuwait
Libya Morocco
Saudi Arabia Sudan
Syria Tunisgia
U.A.E.
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A sBeparale market survey, according to AIDMO, was not
required to be carried out prior to preparing Lhis project
profile as the information and projections contained in the
Secloral study conducled by Lhem was indicated to be
adequate for the purpose. Therefore, the Section titled.
'Market Analysis' is based entirely on the Sectoral study
carried out by AIDMO.

The contents of this Report have been organised in a manner
as to present the reader with a logical sequence of analysis

and findings.

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

Section.

Manufacturing process 18 dealt with in Lthe Section tLitled
'Manufacturing Process'. This is followed by a Section on
'Plant and Equipment'. Estimales of raw malerials and other
inputs, requiremenl of utilities, and estimates of space and
layoul are presented 1in separate Seclions. These are
followed by a Section on estimated requirement of manpower

and the recommended organisation structure.
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SUMMARY OF FINDINGS

It 18 recommended that one (1) manufacturing plant with a
capacity of 8,650 tonnes per annum (TPA) be set up to
manufacture steam boilers within the designated region.
Initially, this plant shall manufacture five numbers of 30
MW and two numbers of 150 MW boilers annually. Gradually,
the product-mix can be expanded to include 300 and 600 MW
boilers. This should be sufficient to cater to the demand
for the product right up to 2010 AD.

Further, it is suggested that the plant be set up in Egypt.
Tt will cater to the requirement of entire Afro-Arabian

region.

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

itself will justify establishing the proposed plant.

Summary of basic parameters and significant features of the

Project 1i1s presented in Exhibit-1.
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JOB NO. : DCIL-105 EXHIBIT : 1

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

PROJECT PROFILE ON STEAM BOILERS

SUMMARY OF FINDINGS

gi: Project Paramelers Recommendat ions
1. Localion Egypt
2. Plant Capacilky (TPA} 8,650
3. Product-mix (Nos.)
- 30 MW boiler 5
- 150 MW boiler 2
4. Area Requirement 87,700
{Square Metres)
5. Manpower Requirement 806
{Numbers)
6. Implementation Period 33
(MonLhs)
7. Project Cogl (Million §) 57.26
8. Break-Fven PoinL (%) 69.10
9. IRR (%) 39.60
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PRODUCT ANALYSIS

Steam boilers used in power plants are universally of the
water tLube design. This type of boiler has a large heating
surface and can operate in the super-critical range, with
the steam temperature ranging up to 540°c. Operating
pPressures may be as high as 340 Kg/sq cm, but pressure of
240 Kg/sq cm is most commonly employed. Modern boilers can
produce enough steam to drive a 1500 MW turbine.

The boiler is a custom-built, fired pressure vessel,
designed and manufactured to suit specific regquirements of
customers. The fuels used for firing a utility boiler may be
either coal, fuel-oil or gas, or a combination of these. It
18 mandatory that the design and manufacture of all power
boilers conform to accepted boiler codes. These codes are
developed by regulating agencies and/or renowned
institutions in different countries. Exhibit-2 presents an

indicative list of some such agencies/institutions.

Aside from conforming to the designated standards and codes,

a boiler must be designed, keeping in mind the Jlloﬁing
characteristics :

o It should be able Lo achieve a high degree of heat
transfer efficiency, with minimum heat loss.

o It should be able to supply required quantity of
Rleam on a sLable and continuous basis.

o It should be able to deliver dry steam which is free
from dust and other extrancous matter.




o It should be capable of producing superheated steam
over the specified temperature range, at full load

and over the entire range of load.

o It should be able to accommodate variations in the
rate of steam generation without affecting the steam
pressure, surging of water levels, localised

overheating or other similar transient phenomena.

CONSTRUCTION

The modern boiler is an integrated assembly of several
components. These components are outlined in Exhibit-3. A
large, two-drum steam boiler is shown in Exhibit-4. 1Its

important and auxiliary parts are described below :

Boiler Drum

The boiler drum serves two functions. Firstly, it separates
steam from the water-steam mixture discharged into it.
Secondly, it houses the equipment used for purification of
steam after it is separated from water. The length of the
boiler drum generally depends on the width of the furnace.
In case of large power plants, however, it may be determined

by the space required fcr steam separating devices.

A boiler drum is made up of four cylindrical sections 2nd
two hemispherical heads. A number of stubs and nozzles are
placed along the length of the drum. These are connected to
Lhe steam generating and superheating surfaces of the boiler
unit. Large nozzles on the bottom of the drum and push-outs
on the hemispherical head connect the drum to the down
comers  through which the water 1s supplied to  various

circuils of Lhe generat ing system,
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Heating Surfaces
Seam.ess steel tubes, water walls, superheater and

reheaters, all absorb heat from the furnace gas as they
perform their respective functions of heating water to the
saturafion point, and of superheating and re-superheating
s“eam. Air heaters and economisers recover heat from the
exit gases of the furnace. This pre-heats the combustion air
and 1increases the temperature of incoming feed water. The
heat utilisation pattern in a large utility boiler is given
in Exhibit-5.

Superheaters - Reheaters

In view of the limitation of saturation temperature of steam
{300.2° ¢ at 88 kg/cm?), it becomes necessary to superheaﬁ
the steam to raise its temperature. Tubes of 25.4 mm to
50.8 mm diameter are generally used. In the past, however,
superheaters were built with tubes of larger diameter, and

external fins to increase the heating suirface available.

The location of superheating surfaces as shown in
Exhibit-4 determines the classification of superheaters such

as convection, radiant and interdeck types.

The heat transfer conditions vary with the load. Convection
type superheaters exhibit rising temperature character-
istics, while in radiant superheaters, the temperature
falls with load. Radiant and conveciion superheaters, when

connected in series, have opposing temperature character-

istics  that tend to cancel the variation in super heat. In
this case, the final superheat is produced in the conveclion
Z20Ne,
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Water Walls

Water walls in the general circulation system of boiler
greatly extends the evaporating capacity of water-tube
boiler. At the same time, it provides protection against
high temperature of combustion. Water enters the wall tubes
at the lower headers and rises due to heat transfer,
producing a mixture of steam and water in the tubes. This
mixture 1is less dense than the water in the down-comer
circulators. As these tubes receive radiant energy directly

from combustion, the rate of heat transfer is very high.

Water walls were originally associated with pulverized coal-
fired boilers. Nowadays, they are used with stoker and oil-

fired boilers too.

Welded parel walls are used for manufacture of leakproof
furnaces. The tubes are spaced about 10 to 12 mm apart by
means of bars, which are then fused together with the tubes

to form a continucus metal furnace lining.

Economisers

The boiler economiser is a feed water heater, deriving heat
from the gaseous products of combustion that are discharged
from tLhe evaporative seclion or superheater section of the
boiler. The feed water enters the boiler at a temperature
appreciably  lower than that of saturated steam. Generally,
the cconomizers are arranged g0 as to cause downward flow of
gas and upward flow of water. This arrangement results in
maximum mean btemperature difference for heat transfer and
avoids water hammer action. The tubes forming the heating
surface are closely spaced. These may either be of the plain

Lype or provided with extended surfaces such as  fins. The
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tubes are made 6f low carbon steel, and hence, are
susceptible to corrosion even if the concentration of oxygen
in water is very low. It, therefore, becomes necessary to
provide water that is absolutely free of oxygen. Deaerators

are employed to remove oxygen.
Air Heaters

Air heaters are used to extract heat from the flue gases and
pre-heat the air for combustion, thereby increasing the
thermal efficiency of the boiler. Air heaters are classified
as either recuperative or regenerative, depending on the
method of heat transfer employed. Recuperative heaters are
those which continuously recuperate the cooler side of the
transfer surface by transfefring heat from the hotter side.
The regenerative type of heater works by alternative heating

and cooling of the same convection surface.

The recuperative type of heater is made of parallel steel
tubes of 50 to 75 mm diameter. Flue gases pass through tubes
around which the air to be heated circulates.

The regenerative air pre-heater is built as a static double-
chambered casing with tubular elements. It is provided with
valves to alternate the gas/air flow. 1In power plants,
however, valveless rotary regenerative heaters are more
common. The elements of this type of heater are masses of
metal in the form of crumpled or cellular steel sheets built
in the form of a cylindrical rotor with its shaft so
mounted that the rotation carries its elements alternatively
through air and flue gas passages. The rotor turns ot a
speed  of about. 3 rpm. The casing in which the rotor is et

i davided by diaphragms and sreals g0 that  the qgan  may
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continuously flow ULhrough one side and Lhe air may flow
through the other.

Furnace

When pulverized-coal or cyclone furnace firing is used, the
walls housing the burner or cyclones, are designed tLo
accommodale the burners as well as Lhe necessary fuel and
air supply lines. Suitable clearance is maintained between
burners Lo avoid interference of the fuel gslreams between
one burner and another. Clearances must also be provided
between side walls and between each burner Lo avoid flame
impingement on Lhe furnace walls. Flame impingement on the
walls may result in overheating of wall tLubes or excessive
deposilts of ash or slag.

When fuel is burned in stokers or heaters, Lhe size of Lhe

furnace is usually set, based on a specified area per square
foot of grate area.

The furnace should also be designed such that combusgliion is
complete with due regard Lo the faclors of temperature,
turbulence and time.

Burner design is an important factor in achieving adequate
combuslion temperature. The burner should be designed to
provide proper mixing of air and fuel. The wize must be such
Lthal. 1L is neilher overloaded nor under-loaded. Likewise,
Lthere must nol be Loo much cooling surface in the furnace
n proportion to the fuel burnlL. Pre-healted air is
beneficial in obtaining adequate combustion (Lemperature,

and, is  required for pulverized coal and cyclone furnace:
firing.,
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Turbulence is primarily a function of the fuel burning
equipment and it helps in supplying air, not only to
individual fuel particles but also to any unburnt or

partially burnt gases until combustion is complete.

Furnace volume must be sufficient so that combustion gases

remain in the furnace long enough to ensure complete
combustion.

Most modern boiler furnaces have all walls water cooled.
This not only reduces maintenance of the furnace walls, but
also serves to reduce the gas temperature entering the
convection bank to a point where slag deposit and

superheater corrosion can he controlled by soot blowers.

Ash and slag from solid and liquid fuels cause many problems
in boiler operation. The ash, when sintered or fused, forms
clinkers in fuel beds and deposits on the furnace walls,
superheaters, and boiler surfaces. This reduces heat
absorption and increases draft loss. The furnace and burner
are designed in a manner as to maintain a high-gas-
temperature zone near the furnace floor and keep the ash
molten for tapping. Additives, such as dolomite, lime and
magnesia, are used to reduce the sintering strength of fly
ash and to neutralise the acid in gases. Although fuel oils
have a low ash content, slagging and high-temperature fuel-
ash corrosion are experienced in oil-fired units. Dolomite
added 1n appropriate quantities in oil-fired boilers helps

to produce softer slag which can be removed easily by soot

blowing,

To wupply proper amount of combustion air and evcess air to

remove  the  combust ion gases,  furnaces  are  operated by
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forced-draft, induced-draft or balanced-draft type of

systems.
Combustion Equipment

Fuels burnt in boilers are mainly coal, oil and gas. All of
them are composed of hydrocarbons. Coal has a fixed

content and traces of sulphur too. To burn these fuels
the desired and HZO0,

equipment must fulfill the following basic requirements :

carbon
into

end products, i.e. Coo combustion

o thorough mixing of fuel and air

o maintaining optimum fuel-air ratios leading to most
complete combustion over full load range
o continuous and reliable ignition of fuel
o disposal of ash
Design and construction of combustion equipment and firing
system will vary, depending on the type of fuel used.
Commonly used firing systems are stoker, pulverised coal

firing, cyclone furnace firing and fluidised bed combustion.
Stoker

when

system is suilable for boilers of smaller size and

coal 18 burnt as fuel. These are not

widely used

because of problems in ash-disposal and air pollution.

Pulverised coal firing requires crushing the coal into fine

particies. Pulverised firing system is not economical Ffor

small boilers
aquxiliaries,
fusion coals.
the  furnace
admitted iange

scrubs  Lhe co

because of high costs of pulverisers and other

Cyclone furnace is designed to burn low-ash

Tn this furnace, crushed coal is admitted into

together with

air.

primary Secondary air,
ntially at Lhe top of the cyclone, vigorously
al partacles on Lhe wall and ensures complete
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combustion. Gas, when used, is burned by 1injection through
openings al the bottom of tLhe secondary-air porlts. Oil is

burned by spraying it axially into the cyclone through the
primary burner or by firing it Langenlially Lthrough an o1l

element located in the secondary-air port.

Fiuidised bed combustion is an emerging Lechnology and
offers effeclive utilisation of different Lypea of fuels.
Although application of this type of technology for
industrial boilers is well established, its application in
ulility boilers is still in the nascent stage. The principle
of fluidised bed combustion (FBC) technology is briefly
discussed below.

The steep price rise in oil and other premium fuels has
necessitated the development of new combustion technologies
which utilise inferior fuels that are locally available like
low grade coals, sulphur coals and agro wastes. FBC has been
identified by many counlries as an efficient, economically
viable and environmentally acceptable technology.

The principle of FBC is quite simple. When air is passed
upward through a mass of finely divided solid particles
(such as coal ash, crushed refractory, sand or limestone) at
low velocities, the particles are not disturbed. As the air
flow is gradually increased, the particles become suspended.
Further 1increase in the air flow gives rise to bubble
format ion and vigorous turbulence. The bed of solid
particles now exhibits the same charateristics as a boiling
liquid and the bed is thus termed a Fluidised Bed.
Combustions of fuel in this bed is termed Fluidised Bed
Combust 1on,

When hot, the Fluidised Bed provides Lhe following necessary

requirements for effi1cient combustion
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0 Large surface area per unit mass of fuel (minus 6 mm
particles are used - much larger surface area than

stoker bul less than pulverised coal combustor).

o Long time of contact or large residence time
(residence time is many times greater than that of

pulverised coal firirg and stoker firing.

o High relative speed between air and fuel or
turbulence. Wilh these features and a large bed
thermal storage, the fluidised bed combustion boiler
is able Lo burn a wide variety of fuels including
washery rejects containing 73% inerts (ash and

moisture).

Principal advantages of fluidised bed combustion boilers are
as follows :

Ability to burn low grade fuel

High efficiency

Ability to burn {ines

Flexibility to burn agro-waste fuel

No manual feeding - less manpower required

No manual ash removal - easy removal - less manpower

© 0 0 0 0 0 o

No slagging in the furnace -~ no spolL blowing required
o Less excess air, higher CO, in flue gas

0 Simple operation with quick start up and responsge
Low maintenance cost
100% depreciation
Burners

The primary purpose of a fuel burner is Lo direct Lhe flow
of fuel and alr so0 as Lo ensure their rapid iqnition and
complete combustion. [n pulverised coal burners, fuel is

mixed with primary air to aceelerate the process  of
ignition. Cirenlar lype burners are used for firing coal,
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o1l or gas. When o0il i3 fired, it can be atomised by the use
of fuel pressure or by compressed gas in the form of steam
or air. Atomisers ulilising fuel pressure generally operate
4l high pressures and low volumes. Steam- and alr-Lype
alomisers, on the other hand, operate at low pressures and
high volumes. The sleam consumption required for adeguate
atomisation 18 wusually less than one per cent of the
boiler’'s steam output. Nalural gas and other processed gases
can be burnt by admission through a perforated ring, through

radial spuds or through a centrally located centre-fire type
fuel element.

BOILER ACCESSORIES
Boiller accessories are

Low-water safeguarrs
Soot blowers

Steam purifier
Low-water Safety Guards

Low water level can cause partial or complete ruin of tLhe
boiler by overheating. Alarms and automatic Bafety guards
incorporaled in each boiler are :

o) Low-high water alarm whistles usually placed in

waler columns

o Float operated low water cut-offs for stopping

electric motoras that drive fuel feeders

2 Fusible plugs of low melting temperature alloy
placeus  an Lhe borler shell below the minimum safe

water line
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Soot Blowers

The heating surfaces of boilers, especially of the coal-
fired, water Lube boilers get coated with soot, cinder and
{ly ash. This loosely adhering layer is a definite
impediment Lo tLhe transfer of heat and should be removed
once or Lwice a shift withoul stopping steam generation.
Specially long, retractable blowers are available for boiler
furnaces, flues and economisers. For large power boilers,

the soot blowing operation is controlled electrically from
one operating point.

Steam Purifier

Praclically all the liquid and solid impurities in steam
must be removed before it is suitable for use. The moisture
conlent in the steam used for power generation must nol
exceed 0.5% and the solid content should be less than 0.1
PPM. This 18 ensured by steam purifiers fitted in the drum
internals. Practically all drum internals are made up of
plate baffles, banks of screens, arrangement of corrugated
or bent plates, and devices employing radial acceleration of
water from steam.

BOILER TRIM
Boiler trim usually consists of the following items :

0 Feed water inlet comprising a stop valve and a check
valve

0 Blow-off valve

o Safety Valves : The bhoiler safety valve must be a
spring-loaded valve; one which holds the valve
against 1ts seat by means of a compression coil
apring. The pressure required Lo open the valve can

be set by adjusting the compression in Lhe npring.,
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o Water column, with gauge glass, high and low-water

alarms

) Stop and Check Valve : This 18 mounted on tLhe main

steam oultlet. The steam pipeline is connected to it.

o Steam Vent : IL 18 a small outlet on Lhe top of tLhe
drum, normally closed by a valve. The valve may be
opened when it 18 desired to maintain almospheric
preasure 1in Lthe boiler, as duringy 1initial boiling
out.

o Steam pressure gauge with siphon, cock and

inspector's test cock

o Various special openings, 1in accordance with
purchasers requirements for the accommodation of
feed waler control elements, reagent feed, water

sampling, etc.
BOILER AUXILIARIES

Boiler auxiliaries comprise a group of components which are
secondary to the design of the boiler itself bul are
absolutely essential Lo ils operation. Such auxiliaries
are :

o Fans - forced-draft, induced-draft and gas re-

circulation Lypes
0 Observalion ports and Access doors
o Equipment for ash and soot removal
0 Ducts
o Pumps

0 Valvesy
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Typical location of the above auxiliaries al a boiler plant

18 shown in Exhibit-6.
BOILER STRUCTURES

The boiler installation consists of significanl structural
support. These structures require heavy duty columns,
joists, wide flanged beams, universal beans and rolled

sections. Most of the structures are fabricated at site.
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JOB NO. : DCIL-105 EXHIBIT : 2

ONITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

PRINCIPAL INSTITUTIONAL CODES POR BOILERS

——— - ——— —— —— — —— —— ———————— —— — - —_ —— ———— - ——— —— W - — — —— ——— - — —— - = -

-~ ——— ————— ——— - —— —— — A ————— . ———————— - ——— —— " —

Australia Standards Association of Australia
Boiler Code Parts I-V

Austria Dampfkessel Veror Dnung (DKV) RGB1 No.
83/1948 '
Britain Lloyd's Rules, Rules of the Associaled

Office, B.S. 1113 - 1958

Finland Dimensioning, Materials and Welding of
Steel Pressure Vessels

Germany Workstof{ und Bauvorschriften fur
Dampfkensel und Dampfkessel
Besi immungen AN-Merkblatter DIN-2413

Holland Grondslagen Waarop de becoordeling van
de constructie en het material van
stoomtoestelen, damptoestelen en

druckhoudersterust

India indian Boiller Regulabtions 1950

Ttaly controllo della combusiione

New Zealand N.7Z. Boiler Code

Sweden Tryckkarisnormer

Switzerlad Requlat 1onk of Lhe Swiss Association of
By ler Proprietors

H.S.A. A.S.M.E. CCodey
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) UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
) AND
) ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

MAIN COMPONENTS OF A POWER BOILER

Boiler Drum
Boiler Tubesn
Superheater
Water wWalls

Furnace Slag Screen
Floor Tubesn

Fuel Burning Equipment Reheater
Economiser
Air Heater

Steam
Generator

e y

Input Feed wﬁtgzi//// Output Steam
Auxiliaries &
Accessories

Fuel Preparation
Draft Sysatem

Ash Removal
Instrumentation

SINVIINSNOD
IN3IWJO13A3Q

31 =t
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BOILERS
SECTIONAL VIEW OF TWO-DRUM STEAM BOILER

AIR PREHEATER . l@
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ONOMIZER
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JOB NO. : DCIL-105 EXHIBIT : §

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

PROJECT PROFILE ON STEAM BOILERS

HEAT UTILISATION PATTERN

- ——— - — — — —— ———— —————————— ———— ————————_———— —— — —————— —— -

Fuel Coal
Capacity (Kg/hr) 16,89,732
Pressure (Kg/Cm?) . 181
Steam temperature (°C) 538
Reheat Lemperature (°C) 538
Feed water temperature (°C) 249
Boiler efficiency (%) 90.04
Sensible heat in feed water (%) 26.25
Latent heat of evaporation (%) 23.60
Superheat (%) 34.35
Reheat (%) 15.80

AR BT e D M W e e o s - P . — = = — o —————— . = = - o - - - - - =
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___JOR NO. : DCIL-105 EXHIBDEYEL@PMENT

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

PROJECT PROFILE ON STBAM BOILERS

LOCATION OF AUXILIARIES AT A BOILER PLANT
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MARKET ANALYSIS

The steam boiler is a major equipment used in thermal power
plants. Steam dgenerated from Lhe boiler is used (o drive
steam Lturbines, which are required to produce electricity.
Any additional thermal power generating capacily, therefore,
will lead to the demand for steam boilers.

According Lo Lhe Secloral Study carried out by the AIDMO,
the average annual increase in power generating capacity in
the designated region ranges from 6,700 MW in the early
19903 Lo nearly 9,300 MW by 2010 AD. Correspondingly, demand
for various electrical equipment including steam boilers 1is
estimdated to 1increase substantially to cater to the

additional power generatlion.

Annual requirement of steam boilers, by megawalt rating,
number and tonnage, projected by the AIDMO for the entire
Arab region, is presented in Exhibit-7. These projections,
which are based on Lhe additional generating capacities
projected by AIDMO, present the requi.ement for four 5-year
periods between 1991 and 2010 AD. However, gross power
generating capacity during the period 1986-90 was only about
50-80% of tLhe projections made by (he AIDMO. As a
conservalive estimate, therefore, it may be assumed that
only &about 70% of the additional generating capacity
proposed in the AIDMO Report will actually be implemented.
The annual demand for steam boilers presented in our Report
re:f leects Lhis assumption.
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Manufacturing and marketing of heavy equipment such as steam
boilers and condensers requires considerable skill and
expertise in project coordination. Therefore, it may not be
possible for any new company to manufacture the entire range
of equipment, viz., from 30 MW to 600 MW. Hence it 1is
recommended that only one manufacturing unit be set up 1in
the entire Arab region. This may initially manufacture five
numbers of 30 MW and two numbers of 150 MW steam boilers per

annum. Gradually the product-mix can be modified to 1include
300 MW and 600 MW boilers as well.
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JOB NO. : DCIL-105 BEXHIBIT : 7

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

PROJECT PROFILE ON STEAM BOILERS

PROJECTED ANNUAL REQUIREMENT OF STEAM BOILERS

600 MW 300 MW 150 MW 30 MW Total
Year :
Nos Tons Nos Tons Nos Tons Nos Tons Nos Tons
1991-95 5 36000 8 28800 3 5400 5 3000 21 73200

1996-2000 7 50400 10 36000 5 9000 5 3000 27 98400

2001-2005 10 72000 3 10800 5 9000 6 3600 24 35400

-

2006-2010 11 79200 3 10800 10800 1 600 21 101400




SECTION - 5
PLANT LOCATION

gl
!
g
¥
’
/
f
!
!
i
3




DEVELOPMENT
CONSULTANTS

PLANT LOCATION

It is recommended that the plant that will cater Lo the
demand for boilers in the designated region be set up in
Egypt.

EgyplL has been selecled for establishing the manufacturing

plant, based on the following considerations :

o size of the domestic market in each of the 13
countries within the designated region

o local availability of major raw matlerial

o proximity to source of raw material, and the

availability of road, rail or sea linkages

local availability of bought-oul auxiliary equipment

like pumps, valves, motors, fans, blowers, etc.

o availability of qualified technical personnel and

skilled workmen

o availability of essential infrastructural facilities

such as power, water, etc.

o relat ionshipsy and affiliations among different

nations within the region

Egypt bas been recommended as it 18 Lhe most suitable
location. Firstly, Lthe technology and infrastructure
required for manufacturing boixlers exiuts in EgyplL. It also
has a well developed 1ron and steel industry from which il

can oblLain Lhe various raw material requirements.

| o
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Installation of boilers requires that a host of auxiliary
equipment be fitted alongside to make the entire power
systlem functional. These equipment are listed in Section 3.
Egypt., which has a well developed industrial infrastructure,
would be in a position Lo procure these equipment locally.
If the plant 1is set up in any other country, then the
auxiliaries will have Lo be imported at additional cost.

Erection and commissioning of boilers at the site require
constant coordination between Lhe manufacturing cenire and
the power station. Qualified technical persgonnel are
required Lo visil tLhe erection site al regular intervals to
solve operational problems. They are also responsible for
guiding the production and design Leams Lo make suitable
modifications in product or systems design, and process
planning. All these require a high degree of technical
knowledge and experience. Egypt, a country with experience
and expertise in the field of power generation, would be
better placed to recruit local people to meet this
requireﬁent. Skilled manpower such as welders would be

easily available in this country.

It will be belter Lo locale Lhe plant near Lhe north-easlern
border. Prom here, it will be convenient to ship the
finished producls to various countries within the designated
region.
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MANUFACTURING PROCESS

The main components comprising a steam dgenerator can be

divided into two categories as under :

o Customised items like drums, tube sheets, tubes of
different configuration, superheaters, water walls,
slag screens, floor tubes, re-heaters, economiser,

air heaters, supporting structures, etc.

o Standardised, pre-engineered items consisting of
furnace fuel firing equipment, feed water pumps,
auxiliaries and accessories for .fuel preparation,
draft system, ash removal, and for instrumentation

and control.

Steam generator manufacturers, in general, design and
fabricate the first category of items in their own plants
and prefer to procure the standardised, pre-engineered - items

from e¢xternal sources.

Fabrication of the pressurised and non-pressurised parts of
the generator and other auxiliary equipment reqguire
different types of skills and manufacturing methods. Various
boiler regulating and inspection agencies have sgpecified
norms for engineering design, quality of raw materials and
the manufacturing techniques involved in the construction of
o steam generator. Tt is obligatory on the part of all
botler manufacturers to conform to any one of bthe above
ment 1oned codes or their equivalent as approved or specified

by the buyer.




DEVELOPMENT

CONSULTANTS

Some of the important manufacturing processes are outlined

below :
METAL-WORKING AND METAL-FORMING

Boiler drums, shells, end plates, tube sheets, etc., are cut
and formed to shape in cold or hot conditions, depending
upon the thickness of the sheet metal. Bigh capacity
presses, dished-end forming machines, plate bevelling and
plate bending rolls, shearing and oxy-cutting machines,
edge-planing, bevelling machines and plano-millers are
necessary equipment for metal working and metal forming

operations.
WELDING

Welding processes of various types like arc welding with
coated electrodes, automatic submerged arc welding, TIG and
MIG welding, electroslag welding, pressure welding and gas
welding, play a significant part in fabrication of important
boiler components. Development of better welding techniques
have facilitated fabrication of vessels of large size with

better functional capability.

With the exceptions of electroslag welding, pressure welding
and gas welding, the source of heat in all the above-
mentioned welding processes is an electric arc whose
temperature may be as high as 5727°C. Among the various
methods of arc welding, greater preference is being given to
gas~-shielded arec welding using carbon dioxide or argon as
t hee shielding gas.

carbon dioxide 19 employed in welding low carbon steels. The

meraits o of thig method of welding are its high output, low

L | | | [INN] | [ il
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cost and deep penetration. The possibility of automating the
welding process without the use of fluxes makes this method

a useful one.

Argon 1is mainly used in welding aluminium members or thin

sheets of high alloy stainless and heat resisting steels.

Selection of Electrodes

Selection of the proper electrode for a given job is one of
the most important decisions the welder must make. The
American Welding Soci=ty (AWS) has developed a series of
identification numbers, which has been aﬁproved by ASTM.
Various AWS-ASTM electrode classifications and recommended

positions, applications and polarity for each, are listed in
Exhibit-8.

Electroslag Welding

The electroslag welding process makes use of the heat
generated by the passage of an electric current from the
electrode to the work piece. Current passes through a
granulated welding composition {(flux or slag), which 1is a
high resistance conductor of electricity in the molten
state. The weld is completed in one pass. Butt joints, tee
and corner joints, and most other joints can be made by this
process. The process 18 fast and requires no edge
preparation of the metal. More than one electrode may be

used. This permits a thick joint to be welded faster.

Preheating and Post-weld Heat Treatment

Preheating the parts to be welded effectively counteracts
high stresdges an deposited weld-metal and  prevents  cracks
from developing o low-alloy steelds after welding., The
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proper preheat Uemperature varies from 65°C Lo 205°c¢,
depending upon the chemical composition and thickness of the
material being welded. Less preheating will be required
while welding with low hydrogen eleclrodes. Preheat is

generally applied by oxy-acetylene heating torches.

Post-weld heat treatment of weldments depends on the
complexity of the structure and the composition and
thickness of the material joined. The major reasons for

post-weld heat-:reatment are as follows :

e) To reduce hard zones in Lthe weld area of carbon and
low-alloy steels '

o To relieve residual stresses developed during welding
o To reduce corrosion in the material

To reduce distortion during subsequent machining by

removal of local concentration of residual stresses

The temperature required Lo accomplish. the above varies from
590°C to 750°C, depending upon the material in use and its
mode of application.

FABRICATION OF IMPORTANT BOILER COMPONENTS
Boiler Drum

Fabr:cation of the drum begins with cutiing the {lat plate
to size, preparing tLhe edges and then pressing it into half
cylinders or rolling Lhe plate into full cylindrical shells.
For large drums, the normal procedure is to press plates
into half cylinders of up to 13 metre length and Lo form a
course by welding t.wo half cylinders together
longitudinally. The desired  length is obtained by

GEE N GER GNP OB N0 O S m ) N WD o e A am S s
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circumferentially joining courses as required. Longitudinal
and circumferential seams in drums are made by the automatic

submerged arc welding process.

Drumheads are formed from plates by hot pressing, using
suitable forming dies. These are attached to the complete

cylinder by circumferential welds.

Automatic submerged arc welding technique is used for
welding the greater part of the boiler drum. For
longitudinal welds, the electrode carrier of the welding
machine moves along the seam from one end to the other. For
circumferential welds, the drum is mounted on a turning
device and rotated, while the welding head and flux applying
equipment remain stationary. Many passes may be required,
depending on the plate thickness, the material

specifications and the form of the welding groove.

Prior to and throughout all welding operations, the weld
area 18 required to be preheated to avoid detrimental stress

conditions and metallurgical transformations.

As the boiler drum requires full root penetration and a
uniform inner surface contour that does not interfere with
fluid flow, TIG welding is often specified for welding the
root pass.

Nozzles and stubs are attached to the drum by manually
shielded metal-arc process using coated electrodes, by MIG
welding or by semi-automatic welding with the “"flux core”
g4s shielded, metal-arc method. The latter uses portable
cquipment which need legser set-up time than required under
thee MIG process. Every drum that is  fabricated muat. b

by Jreertend to stregu-releasing he-ast treqatment after
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completion of welding. In some cases, several heat

treatments are required during the construction of the drum.

After welding 1is completed and found satisfactory, the
vessel is ready for the finishing operation, which includes

installation of minor attachments and internals.

Headers

Headers are used extensively in modern steam boilers for
joining two or more boiler circuits. Headers have a smaller
diameter (under 600 mm) than the drum, and can be fabricated
from seamless tubes:, pipes or hollow forgings. Fabrication
of a large header begins with circumferential welding of the
requiréd pieces of pierced and drawn hollow forging stock,
to obtain the desired length. The welding is done by the
submerged arc method. The ends of the header stock are then
spun-hdt until closed. To assure absolute tightness after
spinning, the centre portion of the closure is drilled out
and replaced by a fusion-welded steel plug. For large
headers, the endé are closed by welding a formed
hemispherical head, made by hot pressing.

Completion of the header includes drilling and machining of
tube and nozzle holes; fitting and welding the nozzles,
stubs and other attachments by manual and semi-automatic

methods; heat treating; cleaning and finishing operations.

Panel Walls

The latest degsign of panel walls is A "membrane”
construction of furnace and setting walls. The space between
thee wall tubes from the top header down to the hottom, is

filled with a metal picce which is conLinuously welded on
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both sides of the adjacent tubes. The result is a gas-tight

metal wall surrounding the enclosed volume.

Walls of the above type can be assembled on a table in
sections up to 3 metres wide and 27 metres long. The
membrane 1is then welded to the tubes by the submerged arc
process, with a travelling head feeding a number of

electrodes simultaneously.

Wall panels may be bent to required radius and degree, after
assembly of panels using a multiple die encompassing as many
as 60 tubes.

Convection Superheaters

Most convection superheaters use continuous tube sections.
Their platens are made from relatively short lengths of
straight tubes which are first bent and then welded together
to give the desired configuration. All the bends are made

cold except the inside hair pin bend which must be made hot.

Close return bends are made by first upsetting a section of
the straight tube to increase its wall thickness at the
right location, and sizing to the desired dimension. The
prepared end of the bent tubes are joined in an automatic
butt-welding operation to form the section. In addition to

forming the weld, the butt-welding machine also heat treats
the weld.

To complete the platen, supporving legs are fitted and
weelded  into position. The platen is tested hydrostatically
4t 1.5 Utimes the design pressure. The section ends are

mlled to exact lengths and bevelled for field assembly.
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MACHINING OPERATION

Construction of the boiler requires several hundreds of
holes to be drilled, reamed, tapped and spot-faced or
counter-sunk. These holes are of different diameter and
depth, and are drilled by portable/radial drilling machines
with universally adjustable drilling head. Standard
mountings like safety valves, pressure gauges, water level
gauges, automatic feed-water regulator, fusible plugs and
valves for various functions are fitted to the boiler drum.
Seating for the above mountings are machined with the help

of special jigs and fixtures and machine tools.
Tube Bending and Fixing

Tubes of various diameter, wall thickness, length, material
and construction (sezmless, ERW, etc.) may be used for

boiler construction, especially in the case of water tube
boilers.

Tube Bending: Tubes of up to 50 mm dia meter can be bent in

the cold condition by any one of the following four basic
methods

rotary draw-bending
rotary compression-bending
0 three roll-bending

O ram type bending

Rotary draw-bending is the most commonly used bending
meethod. This method uses different types of mandrels for
tube bending. The plain and duckbill mandrels are for
heavier walled gections which requaire less internal support.

The  ball-type mandrels are used for thin walled sections.
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The falls can go inside the bend to provide additional

support against wall collapse.

Tube Fixing: Boiler tubes are bent to various configurations
in the workshop and then sent to the site for final fixing.
The tubes are attached to drum or header by any one of the

following three methods :

o Expanding into the tube seats
o Expanding into the tube seats plus seal welding

o Welding to stubs attached during manufacturing

Tube expanding or tube rolling refers to the process of cold
working of the ends of the tubes into intimate contact with
the metal of the drum or header. When expanded, the outer
and inner diameter and the length of the tube increase,

while its wall thickness decreases.

Under axial loads, the expanded joint is almost as strong as
the tube itself. However, for conditions of widely
fluctuating temperature and bending loads, the expanded

joint must be seal welded or replaced by a shop attached
tube-stub.

Generally, tubes working above 100 Kg/Cm? gauge pressure are
either expanded and seal welded or attached to shop welded
stubs. Shop attached stubs are used for all economiser
headers and for all superheater headers designed to operate

at. 850° F or higher, regardless of pressure.

QUALITY CONTROL

Each of the boiler manufacturing processes must conform to
the specified design/manufacturing codes or standards. These
norms  can be best maintained by controlling the quality of

bare  materials  and weldments by means  of  pnon-destructive
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testing. There are four basic tests used in the boiler

industry. These are :

Radiography
Ultrasonics

Magnetic-particle testing

e 0 0 ©°

Liquid penetrant testing

The first two are used for volumetric examination and the

remaining for surface examination.

PERFORMANCE TESTS

Every boiler manufactured must be tested and approved by the

inspection officer. Tests normally carried out are as

follows :

o Hydraulic Tests : The boiler is tested by subjecting
it to a pressure that is double the working pressure,
or one and 2 half times the working pressure plus 50
l1b per sq inch, whichever is less. In the case of
water tube boilers of fusion-welded o« composite
construction, the test pressure shall be one-and-half

times the working presisure.

o Steam Tests : Thisg test i1s primarily intended to test
whether the safety valves can effectively relieve
boiler of excess sieam and whether 'they operate at

the time when the maximum working pressure is
reached.

In case of high capacity boilers which are erected at site,
the above-mentioned tests are performed at  site.  But,
packaged boilers that are completely shop-fabricated and

crected,  are tested ot the shop before being despatched  to

thee customer.
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JOB NO. : DCIL-105 EXHIBIT : 8

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

AWS-ASTM ELECTRODE CLASSIFICATIONS AND RECOMMENDED APPLICATIONS

. Electlrode Type of Current
(AWS-ASTM) Numbers Position Use Used
l E 4520 All - DCLP
' E 6010 All Penetration DCRP
6011 All Penetration DCRP or AC
. 6012 All Production DCSP or AC
6013 All Sheet Metal DCSP, DCRP or AC
' and Fillets
6020 { H (Fillets) - DCSP or AC
' { F - DCSP, DCRP or AC
6027 (Iron Powder) { B (Fillets) - DCSP or AC
{ F - DCSP, DCRP or AC
l E 7010-X All - DCRP
' 7011-X All - DCRP or AC
7014-X All - DCSP, DCRP or AC
' 7015-X All - DCRP
7016-X (Low Hydrogen) All - DCRP or AC
l 7018-X (Low Hydrogen) All - DCRP or AC
7020-X { H (Fillets) Chrome-Moly Steel DCSP or AC
' { F - DCSP, DCRP or AC
7024-X (Iron Powder) { H (Fillets) - -
' { ¥ - DCSP, DCRP or AC
7027-X (lron Powder) { H (Fillets) - DCSP or AC
l : ¥ - XSSP, DCRP or AC
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Electrode Type of Current
(AWS-ASTM) Numbers Position Use Used
7028-X { H (Fillets) - -
{ F - DCRP or AC
E 8010-X All Chrome-Moly Steel DCRP
8011-X All Chrome-Moly Steel DCRP or AC
8013-X All - DCSP, DCRP or AC
8015-X All - DCRP
8016-X (Low Hydrogen) All Nickel Alloy DCRP or AC
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
9013-X All - DCSP, DCRP or AC
9015-X All - DCRP
9016-X (Low Hydrogen) All - DCRP or AC
9018-X (Iron Powder) All - DCRP or AC
E 10010-X All Chrome-Moly Steel DCRP
10011-X All - DCRP or AC
10013-X All - DCSP, DCRP or AC
100315-X All - DCRP
10016-X (Low Hydrogen) All Nickel Alloy DCRP or AC
10018~-X (Iron Powder) All - DCRP or AC
¥ 11015-X (Low Hydrogen) All - DCRP
11016-X All - DCRP or AC
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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 :chenical

composition of the weld metal.
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PLANT AND EQUIPMENT

A large utility boiler is erected at the site by assembling
the various sub-assemblies that form a part of the finished
product. 3Some of these sub-assemblies are fabriceted at the
boiler manufacturing plant subject to the availability of
transportation facilities, while others which are more
cumbersome may be fabricated at the site. Most of the
auxiliary equipment and accessories are procured from
outside sources. The sub-assembly wise break up of the

tonnage of a typical 30 MW and 150 MW boiler is indicated in
Exhibit-9.

The plant will manufacture five numbers of 30 MW rating and
two numbers of 150 MW rating steam boilers annually. Nearly
8,600 tonnes of steel plates and tubes will be required for
this purpose. 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

o Material Handling

o Utilities
The manufacturing workload 1s estimated in Exhibit-10.

on the basis of the production programme and Lhe
manufacturing processen discussed 1n the earlier gection, it

14 planned to equip Lhe boiler manufacturing plant with  the

following workshops
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Tube and Pipe Shop

Vessel Shop

Plate and Structural Shop
Machine Shop

c & 0 o ¢

Forge and Heat Treatment Shop

Machine tools and equipment to be installed in each of the
above mentioned shops are listed in Exhibits 11 through 15

respectively.
Material Handling

Equipment for material handling is included in exhibits
relating to list of equipment for individual manufacturing
shops. 'Material handling facilities have been designed in
suck a way that the production area, raw material stores,
general stores and finished goods despatch area are all
within the reach of EOT cranes. Capacities of the cranes
have been determined by considering the maximum weight of a
single piece which 1is to be handled at each stage of

production.

As the production shops are spread over a large area,
facilities have also been provided for intershop material
handling. This will facilitate frequent transfer of
components from one shop to another. List of equipment

provided for this purpose i8 shown 1n Exhibit-16.

Maintenance

List of equipment for maintenance  shop is  wshown 1in
Exhitat-17,
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Material Testing and Welding Development Centre

In order to ensure that the boilers function as specified by
the designer of the equipment, they must be manufactured
from gquality raw material. Suitable facilities have been
suggested in the material testing section to check the
physical and chemical properties of 1incoming materials.
Equipment required for destructive and non-destructive
testing of the finished components have also been
recommended. Welding plays an important role in
manufacturing of boilers. Highly skilled welders are
required. Thus, equfpment required for welding development
and welders' training have also been included in the above

section.

List of equipment for material testing laboratory is
presented in Exhibit-18. Equipment required for welding

development and training centre are listed in Exhibit-19.
Auxiliary Equipment

List of auxiliary equipment is presented in Exhibit-20. This
includes a 25 tonne weighbridge. In the case of railway
siding facilities being available, capacity of the

weighbridge may be revised upwards to 100 tonnes.
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JOB NO. DCIL-105 EXHIBIT : 9

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

WEIGHT OF BOILER SUB-ASSEMBLIES

———— —— - ———— ——— . —— — ———— ——— — . — o —— —— ——— T ——— . . . ——— . - —

sl. __Weight in MT __
No. Item 150 Mw 30 Mw

1. Boiler Drum 64 21
2. Drum Filtings 5 2

3. Water Walls

i) Headers 38 13

ii) Tubes 165 55

11i) Down Comers 80 27
Economisers 274 92

5. Superhealers 180 60
6. De-guperheaters 5 2
7. Re-heatersy 127 43
8. Inspection Doors 1 1
9. Air Heatlers 645 216
10. Casing 105 35
11. Pipe Work 101 34
12. Ducts and Wind Box, Dumpers 535 200

and Expansion Joints

14. sSupporting Structures, Walkways 2150 702
and Starrways

Total 4475 1503

i .
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JOB NO. DCIL-105 EXHIBIT : 10

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

MANUFACTURING LOAD

- —— —— — — — — — — - — — —————— —— — — —————————— — >t S ————————

Sl. Annual ProduclLion
No. Items (Tonnes)

1. Boiler Drum 240

2. Drum Fittings 20

3. Water Walls

1) Headers 150

iii; ggggsComers ggg

4. Economisers 1000
5. Super Healers 660
6. De-super Heaters 20
7. Re—heaLe;s 470
8. InspecLion Doors 10
9. Air Healers 2370
10. Casing (50% of total weight) * 200
11. Pipe Work (10% of Lolal weight) * 40

12. Ducts and Wind Boxes, Dumﬁers and Expansion 930
Joints (45% of tLotal weight) *

13. Su rting Structures, Walkways and 1560
Stgggwayag(20% of total weiqh{) .

Total 8570

Say 8600

e e R T T T D e e e e T A — = o - - a» . e " — - —— - - o ——a—

* Tolal weight indicales the weighl of these parts for {ive
10 MW and two 150 MW botlers.
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JOB 00, : DCIL-108 KmBIT : 11

WITED BTIORS INDOSTRIAL DEVELOMMENT Mlll:lﬂﬂ
»
ORAD INDUSTRIAL DEVELOPNEIT AND NIBING ODCANINATIOZ

LIST OF DRUIPNENY POR TOOZ AND PIP§ SHOP

Pover fhit tolal

sl. Bos.  Conswmption Price  Price.
Bo.  Bquipment Brief Specificatioa Required  {IW) {$) ]
1. Circular Cold Saw TYpe : Besl Avtopalic i 16 45,600 48,000
Eydraulically
Operaled

Sav Blade Size  : 1018 na

Culling Capacily

- lRounds :lptodshme
2. Horizoalal Band Sav  Culling Capacily I 1 nm w0
in Steel
- fRounds : Upto 250 ma
3. Abrasive Wheel Type : Dry Cutting with | i 35,000 35,000
Cut-of{ Machine Preusatic Chocking

Cutting Capaeity
- Slee) Pipes  : Up Lo 80 ma Dia
- Solid Section : Op to 63 se Dia

4. Tube Saving and Culling Capacily ] ) 2,000 44,000
Nilling Machine - Tube Dia HE Y
- Tube Thickness : 10 sa

5. Preusatic Facing Fering Capacity : S0 - 250 me Dia 2 - 16,000 20,000
Machine
6. Pacing Lathe Centre Keight 2 1250 v 1 (1] 3,65,000 3,65,000
fros Red
Swing in Gap : 350 m

fentre Diatance < 3000 oo




JoB 0. : DCIL-105

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

1.

10,

11,

12,

13.

Cealre Lathe wilh
Gap in Bed

. Double ended Pedestal

Grioders

Reavy Duty Pedestal

Crinder

Tube Beading Machine

Eydraulic Tube
Bending Hachine

Compression Type Pipe

Bending Machine

Plagh Bull Welding

Hachine

. Blectroslag Welding

Hachise

. Subserged Arc Welding

Machine

o T1G Welding Set
Complete with Argon

Are Torch and
Accegsnries, D.C,

Suppressor Unsl, Kigh

Frequency a1l ond

Waler Circulal son 9ant

ind Bt Perlyfier
Powrr “nugre
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BINIBIT 1 1)
Pover it Tolal
flo».  Consumption  Price  Price
Brief Specification Required  (IW) {$) {$)
Centre Beight Y R | 1.5 0w w.m
Sving 10 Gap D MHm
Ceatre Distance : 2000 ne
Whee; Size : 5t 1 5 LI 2,4
¥hee) Size : 61011021203 I ¢ 1,400 1,400
Type : Rolary Drav 1 13 42,000 42,000
Cold Beoding : Op to 100 o8 Dia
Capacily
Na1. Tube Leagth : 10N
Bending Capacily : Wplo 150 m Dia | " 6,000 40,000
Bending Capacily : Op lo IS4 m Dia |} 15 30,690 3000
Welding Capacity 2 150 1,600 3,200
- ‘Tube Dia :0pto130 se
- Tube Thicknest : Gpto S
Mazisus Thickuess : 150 oe 1 n 1,806 1,808
Bleclrode Wire  : 1.6 - 6 »s D12 1 1§ 1,080 14,000
Mazisus Speed : 200 Hrhour
Maxisve Current - 500 Amps.
Type * Semi-Aulomal )¢ ] 0 §,400 4,40
Range of Welding 40 1S Amps,
furrent
Rated Current 100 Ampy,
Open Erreunt f00 W
Yollayr Range
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' JOB 30. : DCIL-105 SINIBIY : 11
l Pover Omat Tolal
sl. Nos.  Coasusptiozs  Price frice
. do Equipseat Brief Specification Required (m {$) t§)
7. Strip Straighleaning  Strip Width 10 - 40w 1 - 17,000 17,000
§ Plateaing Hachine
' Strip Thickness : 10 »m
Manimus Width 1sa
l Reducton
18. Stress Relieving Cnasber Dimension 1 9% 86,000 00,000
l Purnzce - Length Ry
- Ndth RN |
- Depth f.an
l 19. Fin Welding Machine Type : Subsmerged Are : 190 4,000 8,000
Sets
Caparity : 6 ma thick plates
' ok Lubes witdoul
edge preparativn
. Mazisus Tube D1a : 76 s
Width of Panel  : 300 a»
' 0. Welding Machine for Type : Submerged Arc 1 80 6,000 5,000
Tube Wal} Panels Max. Pane} Widlh : 3200 me
' 2. TIC Tube Butt Welding Capacity
Machine - Tube D1a D305 - 150w ! 0 1,500 1,500
- Tube Length ; 30 M
l 31, Stud Welding Machine  apacily 1 0 1,800 i,800
- Round Studs - 8.3 - 1.5 em D1a
' 2. borlabie Shot Blasling Capacily -~ 600 Jbe 1,108 6,300
Plant Welabbie abrazsve
l Working My L Kqire?
Pressure
24, Manually Operated Cipacily | 1] oo 1,100
Stud Welding Marhine Tl Dra ST I 1T )
Tube fenqth RN
' Stre o St N AT
' o Tabe Lung Heal vy Mex, Temperature AR . ! 10,000 3,060
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. JOb M0, : DCIL-14#5 Y : 11
' Power it Tetal
8. Jos. Coaswmptioa Price  Price
l Jo.  Bguipseal Brief Specification Required (KM {$) ()
. Through Type Pipe Mai. Tesperature : 1484° C 1 - #0008
l Beating Poraace
1. Pipe Culting & Culling Capacity : 25- 62 mm 1 .5 nm N
sevelling achine B-10um I 1.5
125 - W0 i 10
M-m 1 1.0
' 28. Vertical Panel Pase] ¥idth KN | 1 - I
Bending Rolls
Parel Leagth : N
l 19, Wydraglic Tube Capacity :ipto 4l g/ 1 - Lauwe 1.
Testing Bquipment pressure for '
testing straight
. and bend tubes
38. Radia) Drilling Drilling Capacity : 80 m Dia 1 ! 65,000 65,000
' Machine in Stee)
Ars Deagth LN
' 1. Radial Driiding Drilling Capacily : 80 »a Dia ] 15 60,000 1,20.600
Nackire in Steel
' Ars Leagth Ry
Material Bandiing
l 12, 20T Crane Capacily : 10 Tonses 1 N 58,000 55,00
' Span IRY
Class ¢ 111
' 33, 20T Crane Capacity : 20 Toanes | 1] 1,10,000 1,14,000
Span : 1.5
' Class 1
l 3. Rand Push trolieys “apacity : 1000 kg 2 - 100 b{]]
500 xq ] . 15 150
. 1T 13,34,15¢
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J08 20, : DCIL-105 mn : 12
WITE MAYIONS [IDSSTRIAL DAVELOMERN? GRCARISATIOS
D
ARAS INDUSTRIAL DEVELOPHRNT ANO NINING ORCANIZATION
PROJOCT PROTILR OR STRANM DOILERS
LIST OF BODIMENT POR VESSRL S3OP
Pover hit tolal
sl Nos.  Cossusption Price  Price
%o.  Euipmest Brief Specification Required  (EN) {3 {$)
1. ortal Type Plane Bevelling & Cutling 1 2 19,080 19,000
Cutiing Machise Capacity
- Leaglh N
- Width N |
- thickaess : 150,
2. Lise & Circle G Cutting Capacity 2 0.2 L 2,
Culling Machine ~ Square Plales : 3 - 15 m
thickness
- Circles : 150 - 1500 we Dia
3. Buiversal Profile Cuttiag Capacity 1 1.5 0,00 23,00
Gas Culting Machine - Length Y RY |
- Width Y |
- MKaz. Thickness : 200 m
§. §-Roll Plate Beding  Type : Pinch Type 1 08 1,30,000 1,380,000
Nachine
Working Width x|
Maz. Thickaess
of Plate
- Cold Bending : 75 ms
- Rol Bending : 150 mm
5. Plate Bdge Curviag Capacity 3 300 Toanes 1 m 1,50,000 1,560
Press
Plate S12e LB K 1150 om
thick
6. 4-Colusn Dishing and  Capacily : 1000 Tonnes ! ) 19,400 1, 9,000

Planging Press
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Jo3 BO. : DCIL-1%8 Rt : 12
Pover it tela}
sl. Bos.  Consmaption Price  Price
. uipel Brief Specification Required (M) i) {$)
1. Bogie type Cas Pired  Bogie Size NERE] 1 P} e wm
Mate Reating Furnace
Bogie Openity YR Y |
Max. Temperature : 1000® ¢
3. Beat Treatseal Pursace Type : Bogie Bearlh i 52 11,59,308 11,59,308
Capacity 50t

Chanber Size cON N
Height ] |

9. Boom aMd Colwsn Type  Capacity
Autosatic Submerged - Mas. Sean it
Arc Welding Nachine thickness
vith Rotators for - Maz. SeamDia : 7.6 M
¥elding longilodinal - Seaw Leagth : 8 &
aud Circusfereatial
Seans

18. Porlable Submerged Capacity
Arc Nelding Bachine - M. Pate HEEL N
Thickpess

11, Bleclroslag Welding  Capaciiy

Machine - M Plate Mim
Thickness
12. Draws Circularity Capacily : 300 Yonnes
Rectifying Prame
13, Radial Drilling far. Drilling - S0 e
Mackine Capacity 1n Stee)
Are Length LT
14, 8ench Grinder Wheel Size ;150525125 ma
15. Double Ended Pedestal  Whee) §)ze : 6005751200 me
Grinder

8,000 400

1 60
2 110 6,55 13,13
LW L0m
1
1 1,000 1,0m
2 16 7,05 5,60
2 ? L0 2,800
2 12 1, 1,80
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' J08 10. : BCIL-105 mnir: 12
l Power hit total
sl. Bos.  Cosswmption Price Price
l B. Bipeert Briel Specification lequired (M) s i$)
I 16. Ceatre Lathe Seing Over Bed  : 5ime 1 10 1,63,10 1,603,018
Mar. beagthof : 13000 m
Yorkpiece
l Hax. Yeight of : 120 Tomnes
Yorkpiece
l 17, Vertical Boring M. Dia M m 1 N 160,000 1,460,000
Rachine
I 18, Cestre Lsthe Ceatre Reight : 1 m 1 1.5 MM 312,00
Distance betweea : 1000 so
. Cenlres
19. Hydr.alic Tesl Bed Nax. Tesling : 422 Kg/Cw? ¢ I - Lo 1,000
Bquipmeat for Testing Pressure
' of Druss
2. portable Shot Capacity : 608 Jbe I - 2,000 2,1t
l Blasting Gait Netallic abrasive
Working Air : 1.5 1g/0e?
l Pressure
2. Velding A.C. Trans-  Type : Air cooled 2 6 1,515 5,154
former Set
l Range of Welding : 64608 aps
Curreat
' Rated Current : 508 Asps
12, Borizostal Milling Spindle Dia : 160 2 1 n 42,000 42,00
' & Borieg Machise
23, Planieg Marhise Type : S1ngle cojumn ] 1 2,51, 2,527,700
' Har. Planing - 1560 on
vidth
' Plasiag Length (0 N
Kaz. Job Height 500 s
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J08 W0, : BCIL-105 mimn : 12

Pover al Tolal

sl. Bos.  Cosswplion Price  Price
Bo. Lquipeest Brief Specification Dequired {m {$) {$)
. Plano Milling Mackine Type : Single colwe i N L4000 LU,
(3 motors)
M. Rilling : 00
Nidth
Naz. Hilling (N |
Leagth
Maz. Job Height : M
25. Sesi Mulomalic Raled Correat  : 480 Maps | n " "
*?lax Core® Gas
Shielded Hetal Arc Opea Circuit : 559 (0c)
¥eldiag Set Voltage

ateria] landling

¥. 00T Crane Gpacily : 140710 Yomnes i e 1,95.000 1,95,000
Span : 20 A appre1.
Class : 11
11, B0 T Crane Capacity : 1575 Toanes ! [} 1,29,000 1,259,008
Spa» : 20 B apypros,
Class 1
8. Hand Push Yrolleys Capacily : 1080 K9 ? - 1 m
500 Ig 2 - 15 150
10TAL 31,600,304

..........................................................................................................
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J08 90. : ICIL-10S mne: 1)
WITED BATIONS IBDRSTRIAL DEVELOMRENT ORCANIZATION
wm
ARAD INDOSTRIAL DEVELOPRET MO RININC ORCANISATION
PROJICT PROZIEE OB STEAN DOILERS
LIST OF DODIPNENT POR PLATE DD STROCTRRAL S0OP
Power it tolal
sl. Bos. Cosswptios Price  Price
Bo. Have of Equipmenl Brief Specification Required  {KW) {$) {s)
Cutti=- sachines
i. Plate Shearing Machine  Type : Iydranlic 1 P+ 9,9 o9
Shearing Leagth : 1500 me
M. Plate RN ]
Thickness
1. Cropping, Puaching Mai. Angle Size : 13111l m 1 ) 51,33 51,33
and Section Shearing
Machise Mg, Mlate Size : [Wslém
Ma1. Dia of Roles: 10 ms 1 28 me thick
Lo be punched
1. Circular Cold Sav Type : Sem-aulomalic 1 10 8,600 10,400
Bydravlically
Operated
Cutting Capacity :
- Roond : 25-1%0m,
- Square : Yo
Sav Blade Si12¢ 1410 w
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JoB M. : DCIL-105 oy : 13
Pover Ml Tolal
si. Bos.  Consusption Price  Price
Bo. Mame of Iquipeent Briel Specificatioa Required  {IN) {$) {$)
i Mbrasive Whee) Gl off  Type : Dry Culling with ? n 15,60 N0
Rachine Prenmatic Chucking
Colliag Capacily :
- S0Jid Sectior : 6] ms Dia
- Bollov Seclion : §0 »e Dia
- Bevel Cut : 45
5. Profile Cutting Machise Type : Ozy-acelylene Profile | 1 B0 25,0
Cutting Machine
incorporat ing
Coordinate Drive and
Pholoelectric Scanaing
Systes
Catting Length : 12500 wa
Culling Widlh : 31200 we
Ma1. Thicksess : 60 aa
6. Plasma Cutting Kachise  Curreat fange  : 40 - 300 Anps 1 b w350 20,15
including suitable
Pover Sowrce, Main Kaz. Thickness : Bp Lo 0 ma
Coatrol Bait, Reservoir of Plate
Wb, travel Carriage,
Yater Cooled Plasma
Yorch with accessories
and pressure regulation
for Argon, Wilrogen and
Hydrogen
1. Onp-acetylese Line and  Plale Thickness : 1-100 m 1 0.2 LW ,4m
Circle Cotting Machine  for Square Cul
Plate Thickness : 66 np
for Bevel Cut
Cirele Colling 150 - 1500 oa

Dia
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JOB B0. : DCIL-105 LY : 13
Pover hit Yotal
sl. Nos.  Coaswmption Price Price
To. Wame of Bquipwest Brief Specificalion Required {) £1] %
8. Dniversal Nibbling throat bepth : - 1 ] .95 1.9
Machipe
Rar. Circle Bia : 1135 m
Cut from Square
Lo Blank
Leagth of Stroke : 2-10 m
9. Plate Bdge Planer Maz. Planing : 1508, | n 1,631,300 1,63,
Length
Max. Plate : Mm
thickness
10 Girder &nd Pacing Machimiag Area : 253N .08 18,00
Nachize
1. HRela] Culting Circular  Cutling Capacily : 1 4 MN,000 20,00

Band Sav

12, 3-Roll Plate Beading
Rachine

13, 1-Boll Plate Straigh-
teaing Machine with
3 Rollers at the
bottus and § Rollers
at the top

14, Bean Straighleninn
Rachine

- Steel : 150
- Bop-ferrous : IS0 e
Relal

- Size of Table : 600 1 600 mp

Working Width : 3000 ee

Max. Plate D o
Thickness

Capacily

- Plale Width ;3200 e

- Plale Thickness: 32 »s

= Roblipg Speed 2 1.5 - % Kious,

Type © Kam Lype
fapacily © 150 Tonnes
Ram Strake © hi0 9
Table widlh . 2500 oe

90 1,22,800 1,22,80

1,50,000 1,50,000

13 56,680 56,620
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Jos 90. : DCIL-185 onit: 1l

sl. Jos.  Coaswsption  Price Price
ho. Hase of Bquipsesl Brief Specificatioa Required () {$) {$)
13, Dish End Porsing Machine HMaz. Cold HIRR Y | 1 i e W,
Spisning D12
Mar. Cold : B
Spinning
Thickness
16, Nydraulic Press Capacity 1 208 Tonses 1 n 59250 59,10
Stasdard Stroke : 636 ms
Lenglh
Shut Seight : Nise
{Bolster Lo
Platen)
17. Hydravlic Press Brake  Capacily 1 508 Toanes 1 [+ 85,00 85,400
Mz, adthof : 3200 pa
Plale
Ma1, Thickness : 10 s
of Plale
13, Heavy Duly Pedestal Type : Double Ended ] 9 LW )60
Grinder
Wheel Size : M1 m
19. Welding A.C. Transformer Type : Porced hir Cooled 1 10 m 920
Sel
Range of Welding : 60 - 600 Asps
Carrent
Rated Curreat  : 500 Asps
20, Welding A.C. Transforser Type + Porced Mir Cooled 1 17 025 25
Sel

Range of Welding : 40 - 100 Asps
Current

Rated Currest - 150 Ampr
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J0B D0. : DCIL-145 Kt : 13

e ettt dede i bbb LD R D et D s LT SR

Power hit Tolal

sl. Bos.  Coaswmption  Price Price

Jo. Name of Rquipmeat Brief Specification Required {tw) {§) 1]

2. Welding A.C. Transformser Type : Porced Air Cooled 1 n m ”
Set

Range of Nelding : 68 - 450 Amps
Curreat

Rated Curresl  : 350 Asps
1. Rectifier D.C. Welding  Type : Porced Air Cooled 1 1 1,600 2,600
Sd Range of Welding : 78 - 600 dnps
Correat
Raled Current : 648 Anps

3. -Subeerged Arc Welding  Type : Constaat Potential 2 198 €565 13,i0

Set vilh D.C. Rectifier
Power Source

Raled Curresl @ 1200 Asps

Wire Peed Rate : 0.9 - 1.5 W/sin.

U, TIC Welding Sel cosplele Type ¢ Semi-automalic 1 0 4,40 §, e
vith Argoa Arc Torch and
Accessories, D.C. Range of Welding : 40 - 350 Maps

Suppressor Bait, Nigh Correat
Trequency Unil and

Water Circulation Omt

and D.C. Reclifner

Pouer Source

15, MIG Welding Sel complele Type : holomalic 1 17 1,0 1,10
with 8,C. Rectifier
bower Source, Servo Wire Raled Currest 480 Awps
Peeder Wait, CO,
Regulaloz-cus-Fiow Neter Open Cireuil : 55 v .,
and Beater wilh Core Vnltage
Asseably
18, Welding PosiLioners, Capacity : 18 Tonnes | 1]
Bosns, Manipulatars, ] 500
elc. Caparaly : 40 Tonnes 1 L]
1. Electrode Drying Oven  Type of Cuntra) Thersanlat 1 1.h n
Tesp. wanyr v 50 100° ¢
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408 0. : DCIL-145 sl : 13
Power hit tola)
sl. Bos.  Consswption  Price rice
Bo. Hame of Bquipeent Brief Specificalion Required  (EW) {$) {$)
brilling Section
8. Radial Drilling Machine Mar. Drilling : 50 gm i 15 .85 2,05
Capacity 1o
Steel
(915 50 kg/mn?)
29. Porlable Brilling type : Beavy Duly Radial 1 i 2,508 2,50
Machine type vith Miversal

Drilling Head

llax Hole Size : W mm

Are Leagth : 1N

1. éolun Driiling Machise Capacity in Steel: S0 m» 1 ] 2,000 2,000
Table Size : 1000 £ 658 ma

3i. Pillar Dralling Machine  Capacity in Steel: 40 ma 1 2 1,400 1,480
Table Dianeter : 115 pm

Material Randling

32. 0.%. Crane Capacity : 10 Tonnes i [ 56,680 56,600
Spas : 10 M (appro1.)
Class N

13, 8.0.7. Crane Capacity ;15 Tonnes | # 1,18,072 1,18,0m2
Span =20 K approx.)
Tlass I

3. Rand Fush Trolley Capacily ;1000 kq 2 - 100 00

500 ¥ 2 : 15 150

TOTAL

12,46,280
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JOB 30, : DCIL-10% manir: |
BRITED BATIONS INDASTRIAL MAVELOMIEIT ORGARITATION
'
ARAB IEDUSTRIAL DEVELOPEENT AND RINING ORCARITATION
PROJECY PROPILE OR SYRAN BOTLERS
LIST OF BQUIMMEET POR RACEINE SHOP
Pover it Tolal
5l. Bos.  Consmmption Price  Price
Bo. Mame of Bquipsent Brief Specificalion Required {m) {$) {$)
l. Centre Lathe Centre Neight : 50 ma 1 N 65,000 85,00
Ceatre Distazce : 1000 »n
2. turret Lathe Ceatre Height Nw 1 9.5 18,5 39,570
Distance betwees : Kax. 11 m
Spiadie Rose and
Turret Mia. 390 »e
Bar Capacily  : 61 m
3. Vertical Milling Kachine ?able Size 1608 5 355 » 1 1.5 14,000 14,008
4. Oniversal Milling Machine Table Size 1600 1 00 | 1.5 12,086 22,00
5. Colusn Type Dri)ling Drilling Capacity: 40 »s D1a 2 9 1,400 2,000
Machine 10 Steel
6. Badis) Drilling Machine Drilling Capaci':: 50 na D1a | 4.5 55,080 55,000
1n Steel
Mas. Drilling 1790 »n
Rading
1. Wmiversa) Cylindrical  Sving over Bed 50 1 4.5 2,008 2,000
Grinder
Cenlre Distasce - 2000 ap
Internal frinding: 25 - 100 o
bia
8. Verlical Surface Grinder Table Clasping 108 1 1506 o0 { 13 1,000 1,908

Area




| DEVELOPMENT
CONSULTANTS
l JOB NG. : DCIL-10S EIHIBIT : 14
' Pover mt Tolal
si. fos.  Consusption  Price Price
Bo. MNape of Bquipmenl Brief Speci{ication Required (KW} {$} {$)
9. Slolting Machine Slotting Lenglh : 400 ma 1 ' 9,000 9,00
' table Diaseter 800 s
18, Shaping Machine Stroke Lenglh  : 660 me 1 ] 43,008 43,000
. 1. Mand Nole Cap Profile  Type : Felly Automatic 2 1.5 10,000 66,000
Nilling Machine Rlectronic Tracer
Controlled 3-D
l Copying Systen
l 12. Power Hacksaw Culting Capacily : | 3 2,206 2,208
- Rounds Up Lo 400 m
l - Squares : Gptol ma
13. Horizontal Band Cutting Capacily : | 1 1,808 1,800
' Saving Kachipe 1n Steel
- Rounds ;250 m
' Tool Roos
I4. Oniversal Tool and Ma1. Dia : Mwm 1 1 2,000 1,000
Cutter Grinder
Lenglh belween : 760 ma
l Centres
Working Surface : 980 1 140 w
' 15, Dral} Point Grinder size of br1ll 16 - 80 o | 6 1,300 1,900
Tocluded Point 99° - 15¢°
l Angle
16. Carbide Tonl Lapping fup Wheel Size 150 5 10 1 76.2 o ] 1 2,300 2,300
Machine
' Table Size 180 5 480 w»




7 - 22 ’

DEVELOPMENT
CONSULTANTS
JOb M0. : DCIL-14% eI : 14
................................................. q---------_--------------.-----------------------------_-----.--
Pover it Tolal
sl. Mos.  Cossuaption  Price  Price
o. Meme of Equipeest Brief Specilication Required () ($) {$)
17, Avtomatic Bandsaw ¥idih of Bandsav : I m 2 .4 3,800 6,000
aMd Circular Sav
Sharpeaing Machine b1a of Circular : 158 - 1500 pe
Sav
Dia of Grinding : 254 ma
Wheel
Grinding Capacity: 30-60 Teelh/minute
18. Wniversal Cylindrical  Neight of Centre : 115, 1 5 ,%0 2,000
Grisder
Distance betveen : 625 ma
Centres
Intersa} Grinding: 25 - 200 ma
Dia
Deplh of Grinding: 125 - 200 w»
19. Surface Grinder Trpe : Vertical, Hydraulically 1 15 1, 1,000
Operated
fable Clasping : 300 1 1500 pe
Area
Max. Griding M n
width
Max, Table L ' : 400 kg
20. Shearing and Cropprna Size of Grinding : 300 ns 1 ] 2,408 1,008
Blade Gr_ader ¥heel
Leaglh of Blade : 1000 s
2. Jig Boring Machine Type : Vertical ] 1] 1,30,000 1,320,000
Paelul Table 400 1 630 w

Diaeasion




DEVELOPMENT
CONSULTANTS
J03 M0, : DCIL-105 IusIT : 14
Power it Tolal
sl. Nos.  Copsumption  Price Price
fo. Nave of Equipeest Brief Specification Required {xw) {$) {$
2. Precision Lathe Ceatre Neighl e 1 11 3,500 1,548
a1, Swing : 560 me
over Bed
Maz. Sving over : 1715 ma
Cross Slide
Distance between : 1500 me
Cealres
3. Universa]l Milhing Table Size 1600 1 355 s 1 1 23,000 23,000
Machine
tongitudinal 1200 w8
Traverse
Cross Traverse M m
Vertical Traverse: 415 ma
M. Pillar Drilling Machine Drilling Capacily: 40 aw 1 2 1,480 1,400
1n Steel
Table Diameter 15 m
25, Surface Plate Material of : Cast Iron 2 - 109 00
Construclica
Dineasion 2121
3. Arc Welding Setl Welding Current $0 - 600 Aaps ] i 1,600 2,600
Ringe
Raied Current 500 Awps
11, Heat Treatseat Purmace  Type Electrizally Heated, I ] 48,000 48,000

with Quenching Tank

Chanber Diwensing:

Tenp. Range

Cycle Time tor
Reating te Pubt
Tesperatur

Batch Lype, Bogie
Hearth Purnace

100 5 300 5 150 »»
e 128 ¢

{ hourn




JoB M. : DCIL-18%

8. Arbour Press

29. Bench Grinder

1. Or1il Web Thiming
Grinder

31. Double-ended redestal
Crinder '

~32. Abrasive Bell Grinding

-Machine

3. Flenible Shaft Grinder

34, Spray Metallising
Equipsent

Materia] Bandling

15, BT, Crane

16, Hand Push Tre))ey

TOTAL

Pressure
Wheel Size

Dr1ll Size
Wheel Size

Bell Size

Type

Size of Spraying :

Wires

Spraying Metal

Drive

"aparity

Span
138

Caparity

Bos.
Required
: Cospound Nand Lype 1
Lever Press
22.7 Yoanes
11, 2
16-50m 2
408 5 58 1 40 m i
1501 1219 m 1
: Molor Swivel Suspension #
and Plexible Shaft type
Tvo Speed Grinder
0.8 - 490 1
: Steel, Slainless Steel,
Copper, Brass, Bronze,
Alusinium, Tin, Mickel,
Nolybdenus, Lead, etc.
¢ Mr Turbine
11 Tonnes ]
5 Tonues 2
16 W approx,
i
180 kq []
S04 by h

DEVELOPMENT
CONSULTANTS
RIRIBIT : 14
Pover Bail Total
Consusption  Price Price
(! (§) %
- 1,008 3,000
1 1,004 2,00
2 1,200 3,400
] 1,200 1,200
3 1,500 3,000
I 1,800 1,108
- 800 840
30 56,680 1,13.360
10 19,680 78,000
106 400
7 450
1,316,000




DEVELOPMENT

Jos . DCIL-105

CONSULTANTS

mnIe: 13

WITED MATIONS INOASTRIAL DEVELOMERNY ORCAFITATION
D
ARAB INDISTRIAL DEVELOPNENT AND NINIDG ORGARIZATION

PROJECT PROPILE OB STRAM DOILERS

LISY OF BQUIMMZET POR PORCE ARD EEAT TREATHENT SHOP

Pover fail tolal

sl. Fos.  Coosusption Price  Price
Fo. Wave of Equipwenl Briefl Specafication Required {m) {$) {$)
1. Pnevsatic Power Hammer  Force of Blov : 170 kg i 0 41,000 41,000
Blov Energy : 452 kg
2. Prewmalic Power Haswer  Porce of Blov  : 580 kg i 46 91,300 91,900
Blow Bnergy : 1530 kg
3. Gas/0il-fired Porge Ma1. Temp. 1280°C 2 - 50,000 1,080,800
Furnace
Site of Bealing : 600 x 600 1 1560 ma
Chasber
4. Pedesta) Grinder Type : Double Ended 1 4 1,200 1,200
heel Size 00250 5127 0
Wheel Centre 145 »n
D1atance
5, Double Ended Snagqing Type Individual Drive ] 6 6,000 6,000
Grinder
¥heel Size 50057515 203,
6. Circular Sav Type : Semi-autosatic | ] 48,600 43,600
Culting Capacily :
in Steel
- Roundn A we
Squares 10 00




DEVELOPMENT
CONSULTANTS
JoB 0. DCIL-145 BIRIBIT : IS
Pover Iml  Total
sl. Nos.  Consusption Price Price
So. HMame of Equipmest Brief Specification fequired i H (s ($)
1. Pover Racksaw Type : Mulomalic 1 ] 10,000 10,000
Cutting Capacity :
1 Steel
- Rounds IRy N
- Squares : 216
8. Electric Heat Treatmeat Tesp., Racge D960 - 1050%C 1 90 65,000 65,060
Purnace
Chamber Dimension: 1008 1 608 x 1600 ma
9. Gas-fired Bogie Hearth  Maz, Temp. ;18000 1 b 15,080 15,000
Annealing Purnace
Chasber Dimension: 4000 z 2500 1 1500 mn
10, Cyanide Pot Purnace Max. Tesp. : 1200° 1 165 50,006 58,000
Chamber Dimension: 700 x 700 1 50 wn
Material Nandling
1. E.0.1. Crane rapacity : 5 Tonnes 2 10 41,000 82,000
Span N
IAPLT ]
1. hand Pugh Trolley fapacily : 1000 kq 1 - 100 200
00 kq 4 - /] 280
TOTAL 5,11,380




DEVELOPMENT

108 W0, : BCIL-105 unIY : 16

sl, Bos.,  Consumption Price Price
Ro. Name of Equipsest Brief Specaficalion Required {xw) {$) (s
1. Tyre Hounted Mobile Capacily : 12/1.5 Yoanes 1 - 66,008 1,32,608
-Crane
Mar. Radius from : 12.2 M
Cestre Line of
Rolation
2. Diesel Engine Operated  Capacity : 5 Tomnes | - 45,000 90,000
Farkl1ft
3. Ballery Operated Capacily : 1 Tonnes [ - 25,000 1,00,000
Forklift
4. Ballery Operated Capacily : 1 Tomne 6 - 20,000 1,220,000
Platform track
5. truck ()] ;8 Toanes ] - 7,000 28,000
€. Trailer fapacity 215 Tonnes l -
12 Tuones 1 - 1,50,008
10 Tonnes 5 -
8 Tonnes 2 -
1, Dusper Truck Capacity .5 Toones 1 - 6,000 12,000
8, Tractor Capacily - 50 Wy l -
15 W 1 - 70, 00¢
1% e l -
Y. Hand Fush Tral)ey rapacily 1000 kq L 190 400
500 kq 4 - 10 8¢
1OTAL 1,42,680

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

CONSULTANTS

STED EATIOBS INDGSTRIAL DEVELOMRENT ORCANIZATION
D
ARAS IFDRSTRIAL DEVELOPNENT AN EIDINC ORGANIZATION

PROJECT PROPILE OB STEAM DOLLERS

LIST OF BQUIPHENT POR INTSRSNOP MATERIAL EANDLING

Pover il tolal




DEVELOPMENT

" CONSULTANTS

JO8 20. : DCIL-105 st : 1D

SRITED BATIONS INDOSTRIAL DEVELOMENT ORCARIZATION
AB
A3A3 INDUSTRIAL DEVELOPHENT AND RIFING ORCABIZATION
PROJECT PMROTILE ON STRAN DOILERS

LIST OF POCINENT P0R MAINTEEAMCE SNOP

........ —————— -

Power it total

si. Bos.  Comsumption Price  Price

o. WHase of Equipwent Briel Specafication Required {Ew) {$) {$)

1. Centre Lathe Centre Reight : 50 m i 20 5,000 45,000
Centre Distance Jtt »

1. Cenlre Lathe Cenlre Beight : 218 m 1 11 .48 32,18
Centre Distance : 2008 pa

3. Radial Orilling Machine Max. Drilling : S0 ma 1 s n.n 2,85
Capacity 1n
Stee]

4. Pillar Drilling Machine Mar. Drilliag : m 2 4 1,30 1,600
Capacity 1n
Steel

5. Beach Drilling Machine  Max. Drilling : 13 ma ] 1.5 1,i0 1,108
Capacity 1n
Sleel

. Shaping Machine Stroke Lenglth  : 660 m | ] 3,000 4,00

1. tHniversal Milling Machine Table S1ze 1600 3 355 s | 11 23,000 23,000

8, Sirlting Machine Slotting Lenglh - 400 pa i 9 9,400 3,000
Table Dianeter 800 as

9. Pedesial Grinder Type Donble Ended l .5 },208 1,204
¥heel Sizv 400 150 5 4y 0o

10. Heach Grinder Wheel Syze 118105100 1 | 1,300 1,600

i, Gear Hobber Nat. Disgeter 406 »n ! 1.5 10,000 10,000

Rasi, Madyle

LT




DEVELOPMENT

CONSULTANTS

JOB M. : DCIL-185 SMIbIT : 17

Pover hit Tolal

sl. Bos.  Coasusption Price Price
Jo. HName of Bguipseal Brief Specificatioa Required (W) {$) {§i
- - L AL L L 2L L LT T 2T L N et bdat 2 2L LR TS T8 1’-
12. Power Macksav Capacily for : i | 1.5 1,60 1,689
Cutting Steel
kounds
13. Flenble Grinder *Ype : Swivel Sespemsion and 2 0.4 2, §,400

Flezible Shaft type
two Speed Grinder

Max. Size of : 100z 10
crinding Wheel

14. Abrasive Bell Belt Size : 15051220 ma 1 3 1,500 3,008
Grinding Machine
Working Surface : 150 x 250 m

15, Three Legged Porged Size : i 1 - - 1,000

Pullers for Bearings, 400 » 2 -
Gears, Pulleys, etc. 300 o 1 -
16. Fitting Press Capacity : 38 Tonmes 1 13 6,006 6,008
17, Hydraulic Pipe Bending  Pipe Size : 12aato S s | - 10,006 20,000
Hachine
Type : Hand Operaled

Pusp Pressare ;1§ Tonnes

18. Oil Bath Healing Tank  Chasber Size : 600 5 640 1 480 ma I 19 1,800 28,000
Ma1. Temp. o Logee
19. Cleaning Tank Type : Suilable for cleaning | - 1,400 2,400

parts with both
kerosene and Naler
vith a grating 1n

Lhe Chanter separating
thes

Overall rhamber : 2000 1 1200 x 800 »s

Siee
M, Insulatang 011 Pursfier standard - . . 500
3. Super Centrifuge Standard . . 500
Librirating m1l
Purifyer




DEVELOPMENT

CONSULTANTS

JO8 0. : DCIL-105 SIRIBIT : 1)

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

Power at Tola}

sl. Ros.  Consusption Price Price
Yo. Mame of Rquipsent Braef Specification Bequired {xu) {$) {$)
2. Uectrical Test Board Standard - - - il
for Testing Welding
Rachizes
23, Vibration Meter Type : Portable Batlery 1 - - 10
Operated
. Pressure Gauge Pressure Bange : 0 - 108 kg/ca? 1 - ) m
15. Hydraulic Jack T1pe : Resote Control Puspisg 4 - ]| 800

Init wvith Screwed Ran
axd Safety Lock,
Operaling Handle and
igh Fressure Metallic
Tube Comaection Lo Peed
0il

Capacily : 10 Toomes
Closed Height  : 293 m
Bydravlic ift : 150 ma

Nai. Beight D,
26, Screw Jack Type 1 Ralchel Lype, bifting 4 - 11| 1,208
and Traversing Screw
Jack
Carzeity : 5 Tonges

Closed Berght  : 500 e
Life ;.

D1a of Head : 8w

11, Chan Pulley Block Type : Balanced Spur Gear 1 - 1$0 Jon
F1zed Mounling
nad Capacity  : 2 Toanes SWL
Liit, SRR
8. rcollapmble ladder Type © Self-supporting 2 - 154 300

Ustendabie AL}
Alueiniue Ladder
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DEVELOPMENT

J0¢ 30. : DCIL-108

CONSULTANTS

BImIeIY : 1)

Power hit fohl

sl Nos. Comsusption Price Price
Bo. Kave of Lquipsent Brief Specification Required (Ié) ($) (5
19, Hand Push trolley Mar. Capacily : 20 kg 1 - 4] 71
H. B.0.1. Crane Type : Single Girder 1 15 e 1.in
Class 0 |
Capacity ¢ 5 tonnes
Spaa : 165 M
3. A.C. Trassforser Range of Welding : 60 to 450 Amps 1 H L1 N
Arc ¥elding Set Current
Rated Curreat  : 350 Asps
32. Soldering Iron Capacity : 200 Valls 2 | 8] 0 ]
136 watts ] 0.4 15 1]
60 watls ] 0.2 I8 ]
Blectrical Testing Tools
1, Ler Type : Moviag Iron Lype ? - T 160
suitable for both
A.C, aMd D.C. up to
198 Asps
Accuracy + 1% on effective seaie
34, Meq Ohs Meter Neavy Duty Nand operated Meg Ohm Neter with 2 - 190 p{]]
Shielded Yollage Leads and Greund Leads
Voltage Range : 0 - 11060 v
35. Multimeler (Ava Melers  Porlable Ballery operaled Mullimeler vith 2 . 130 b{{)
built-1n Overload Protective Circuit
vo“.‘q' lo“ - 1500 v A.C./D-‘:-
37, tachoseler Speed Range 18 - 15000 rpa § - 140 50
1071 1,17, 64

................................................................................................................
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DEVELOPMENT
CONSULTANTS
J08 M. : ™IL-188 SmIeIT : 18
WAITED MATION; I'IDUSTRIAL DEVELOPRENT ORCANIZATION
D
ARAB [WDUSTRIAL DIVELOPHENY AND NIRINC ORCARIZATION
PEAECT PROPILE OB SYRAN DOILERS
BIST OF IQUIMER. FOR MATERIAL TRSTINC LABORATORY
Pover it  tolal
sl. Bos.  Coasumption Price Price
Rc. Have of Bquipeest Brief Specification fRequired () {$) ($)
1. Brinell Hardvess Tester Type : Pover operaled i | I,1m 11,120
Applied Load : 150 - 3000 kqs
1, Rockwell Hardwess Tester Bolk steel and diawond cone can be used 1 1 9,086 9,080
Hinor Load : 10 kg
Major Load : 100 kg, 150 kg
3. Vickers Hardness Tester Type of : Square base, Pyramd | - 100 1]
Penelrator having an angle of
130° between
opposile faces
Load Range 1 - 100 ke
4. Umiversa) testing fype : fydraulicatly Loaded 1 6 18,000 18,400
Machine
Capacily : 104 tonnes
§. HKorizonta) Bean Type Type . Potary l 1 6,000 6,000
Fat.1gue Testing Machine
with Facilities for Variable Load @ 0 - 100 kg
Blevaled Temperature
Test Motor and Test : 2890 rpe
Piece Speed
Holor Pover 0.5 In
Tesl Specisen . & i1 g
Dia




DEVELOPMENT

CONSULTANTS

J08 M0. : DCIL-145 it : 18

I -

Power hit tolal

sl. Bos.  Consumption Price Price
No. HMame of Bquipweat Brief Specification Required {xu} ) {$)
6. Ispact Tesling Machine  Type : Pendulum type Impacl 1 1 1,40 1,00

Tester, Chirpy Systes
Capacity -

With Complemen- : 30 kg
tary Weight

¥Wilhout Comple- : 15 kg
seatary Weight

Type : Provision for 130D Test | 1
Pendulum Ispact : 16 kg
Enerqy
1. Crack Deplh Detectior Slandard Peaelrants | 690 690
and Die Pepetrant Test
Bquipsent
8. Compression Testing Capacily : 100 Tonnes 1 1 300 1]
Nachine
9. Metallographic Specimen Capacily : B tonnes 1 ] 300 800
Mounted Bakelite Press
10, Surf{ace Grinder Type : Swing Lype, Ploor Nodel 1 2 54 50

vith Cup Whee)

Sasple Size

- Diameter : 0-50mm
- Thickness t)-¥m,
11, 3pecimen Grinding and  Disc Size : 100 an } ! 500 500
Polishing Machine for
Melallography
12. Electrolytir Polishing  Type ¢ lLaboralory Lype, ] p{]] 200
Apparatus dlecLrolytic

Polishing Apparalun

Haz. Sasple 50 -
amel op
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DEVELOPMENT
CONSULTANTS
J08 0. : DCIL-14% mnir: i
Power Bail Tolal
sl. Nos.  Coasumption Price  Price
Mo, Nawe of Bquipment Brie{ Specificalion Required  (EW) {$) t$)
Max. Sample :
Beight
13. Metallographic Microscope Type : Projeclion-con-Photo- | - 180 in
sicragraph Laboratory
Lype Kicroscope
Magnification 58 - 1830 s Dia
14, Material Testing sed for Qual:talive and Quastitative i - 589 1
Spect roscope Analysis of Sasples using Microphoto-
seler and Pholographic Plate or Film
for recording
15. Apparatus for Deter- faz. Carbos 4.5 1 - 190 100
aination of Carbon Content
_and Sulphur Contenst
Max. Sulphur 0.15%
Conteat
16, Besch Drilling Machine  Dia of Bole IIim I 0.6 1,000 3,000
table Size : 350150
i, Uectric Muffle Furnace Type : Laboratory 1 5.0 2,000 1,0
Disension 1151175 .
18, Bllrasonic testing Type OlLrasonic, Pulse 1 - 16,000 26,000
Equipsent Reflection, Portable
Lype
Neasuring Range : 1 - 1000 c»
10 Stee}
frequency Range : 0.5 - 10 Ne/s
'9, Nitrasonic Digita) Neasvring Range : 1.6 - 100 m» 1 - 15,000 15,000
thickness Measuring In Steel
Enipsent (Battery
Operated) Aecuracy ' 0.0 e




DEVELOPMENT

Job 0. : BCIL-105

sl.

CONSULTANTS

SINIBIY : 1§

Power Bl Tolal

Bos.  Consusption Price Price
To. Mame of Equipment Brief Specificalion Required (KW) ($) {§i
M. Mageelic Crack Deteclor Type : Capable of producing 1 - 4,39 1,39
both Lonqgitudinal and
Circalar Magrelic Pields
Current Range  : 250 - 1204 amps
Vollage Range : 4 - 8 wolls .
21, Abrasive Cutting Machise Type : Sabmerged type, Net 1 12 000 8.0
Oscillating Calling
Machine for iLaboratory
use
Na1. Cutting 100 »»
Capacity
Dia of Cutting 50 =
¥heel
22, Weighing Mackine Type ¢ Kicro Analyt:ca) 1 - 100 100
Balance
Capacity 200 gas
Sensitivily : Ul
0. Mr Hydraulic Pusp Testing Capacity : 7030 kg/ce?q ] - 1,5 1,500
M. Porlable Hardness Tesler Type Rockwell 1 - 500 500
25, Portabie Hardoess Tester fype Poldi type Hardness 1 - 509 500
Tester, Perrous and
fon-ferrous consisting
¢f Tester, Standard
Test Bar and seasuring
Kaegn){18cope
Indentor 10 »8 D1a Brinel] Ball
26, Porlable X-Ray Bquipweal Type industrial 2 . 1] 1,200
Hax. Thicknens Hi0 e
Sensitivily 1 -2
10TAL LM
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DEVELOPMENT
CONSULTANTS
JOB B0. : DCIL-145 EIIRIT : 1Y
SHITED RATIONS IDOWSTRIAL DEVELOMIEEY ORCANIZATION
m .
ARAS 1EDOSTRIAL DEVELOPHEEY AD AINING ORGARIZATION
PROJOCT PROPILE O STEMM DOILERS
LISY OF BQUIPHTET POR WELDING DEVELOMIENT AN TRAIRINC CTaTR
Pover it Yolal
sl. Bos.  Coasumption Price  Price
fo. Name of Bquipeenl Brief Specification Required 1)) {5 £1]
1. 0, Semi-awtomatic Raled Correst  : 400 Maps 1 k1] L5 N
Welding Equipsent
Open Circuil : 5V D.C
Voltage
1. RIG Welding Equupmenl  Type : Semi-automatic 1 b1} 31,185 6,1
Rated Curreat 400 Amps
Opea Circuit : 55 v D.C.
Voltage
3. TIC Welding Equipmenl  Type : Mamnal 2 1] 1,59% 3,19
Range of Welding : 40 - 1508 Aspa
Currenl
Rated Current 300 Awps
Open Circort S2-62V
Voltage Range
4. MAotosalic Subserged Trpe : Constanl Poleatial 2 108 6,565 13,130
Are Welding Sel with D.C. Rectifier
Pover Source
Rated Current 1200 Asps
Wire Peed Rale 0.9 - 1.5 W/ma,
5. Metal Spraying Nachine  Size of Spraying : 0.8 - 4.0 pa 2 50 100
Wires
Spraying Melals @ Steel, Slainless Steel,
Copper, Brass, Hronge,
Musinium, Tin, Mickel,
Kolybdenun, Lesd, ote,
Irive Arr Turbine




DEVELOPMENT
CONSULTANTS

JOB M0, : BCIL-1085 SIRIBIT : 1Y

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

Pover it Tolal

si. Ros.  Consumption Price Price

So. Ease of Equipwesl Brie{ Specificalion Required (KW} {$) {$}

¢. Raneal Melal Are Type : Porced Air Cooled 2 1] 3,1 1,50
Welding Set

Bange of Welding : 68 - 600 Anps
Curreat

Raled Currest  : 504 Asps

1. Ozy-acety.ene Gas Stardard 2 - 2,50 5,000
Colling Sel

3. High Pressure Welder Standard ] - 625 5,00
Training Booth

9. Porlable Gas Shielded  Raled Current  : 400 Asmps 1 " 1,0 6,00
Plur Core Metal Arc :
Nelding Set 0en Mir Current : 55V

loltage

10, Porlable Line and Plale Thickness : 3 - 100 ma I .1 1Lin 1,300
Circle Gas Cutling for Square Cut
Nachine

Plate Thickness : 6 m
for Bevel Cat

Circle Culling : 50 - 1560 ma

Bla.
11. Motor Drives Pipe Mar. Draseler : i m i ) 1,200 1,200
Bevelling, Machine of Pipe to be
vilh Shape Colling cul
Attacheent
12. Nand Operated Pipe Mat. Diameter : 80 o )} - I,160 1,200
Profile futling of Prpr
Nachine
13. Plale Shearing Machise  Shearing Widih 1500 »e 1 P ] §2,000 42,000
Piate thicknrsn : R me
14. Heavy buly pedental Typr © bouble Bnded ] ) 1,200 1,4
Srinder
Wheel Size 400 5 50 1 40 90
15, Shapie Machne Shenke Lonqlh AU 1 Y 41,000  §),000




DEVELOPMENT

JOB BO. : BCIL-145

Brie{ Specilicalion

CONSULTANTS

st

Pover mt Total
Bos.  Consuspties Price Price
Required  {XW) {$) {$)

16. Power Macksav

17. BRlectric Beat Treatsest

Farnace

18. Wydrauliically Operated
Guided Bead Test Machine

l!.- P1llar Drilling Machine

M. TPlash welding Machine

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

Type

Maz. Cutting
Capacily

- Round

- Square
Teap. Range
Size

Capacity

briiling Capacity:

in Steel
Table Diameter

1A Rating

Push of{ Pressure:

Maz. Gross
Section

: Nydravlically Operaled

SIRVIE

: Mw

: 900 - L1

: 1000 5 600 5 1600

: 10 Tonnes

Nm

: 5,

:

4.5 Yomes

: 0.5 sq.1ach,

I 1.2 L0 108
1 9 W HN0W
2 § 1,600 25,10
1 § 1we L8
1 ] 1,508 7.000

1,12,
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DEVELOPMENT
CONSULTANTS
JOB M0. : DCIL-10% tnisir :
SRITED MATIORS INDOSYRIAL DEVELOMENT ORGABIZATION
1)
ARAS TEDUSTRIAL DEVELOPNERT AND RIBINC ORGARIZATION
PROJECT PROPILE ON STEAM DOILERS
CIST OF ASIILIART BQUIPHENT AN NAND TOOLS
Pover Wil folal
sl. Bos.  Consesption Price Price
Bo. Nave of Bquipsent Brael Specification Required 4] {$) {$)
Rand Yools (Peeumatic) Losp Sme
I. Paesmatic Chipping Chipper hasser shali be used for chipping & - i0,200
Hasmer asd clesning weids, Hasser shall be
supplied vith 208 sw long flat f1nish
chisel, bush cap not and other standard
accessor se8
o, of itrokes : 10560
per Kinute
1. Meeusatic Grinder Type : Surface and Cut-off ] -
Grisder wilh Reinforced
Rub Wheel,
Wheel 512 : 0w
Fres Speed : 8000 rpm
}. Spray Gua Type © Gravity Ped, Top Cup 8
Lype Spray Gum with
Pot and Mozzle
Capacily : 0.5 hitre
Atr bressure ) - 4 kgtes?
Blectric Motor Driven Pover Rand Tools
{. Rlectrir Grinders Type Rand-held Boryzontal 8 b i,M
Frpe
Whery g4 150 ne
Sperd 500 rpn




7 - 40

DEVELOPMENT

J0B 0. : DCIL-105

CONSULTANTS
BTEIBI? :

Power il Total

si. Nos.  Coasmmption Price Price
Bo. Rame of Rquipseal Brief Specificalion Required (W} s {$)
5. Blectric Drill Trpe : Pisto) Grip Lype ¢ 3
Max. Orill Size : 9.5 m
Speed : 150 rpe
6. Rlectric Drill Kax. Drill Size : B m 4 ]
1. Blectric Disc Sasder Type : Grip Nandle type ¢ ]
Size : i m
1. MNiscellaseous Tools 1,000
o Measuring and Marking
Tools 1aclvding
Neasuring Tape, Ruler,
Caliper, ete.
o Vises and Clanps
o Savs aMd Files
o Hasmers
n Countersinks, Taps,
Dies, Reamers
o lrenches, Pliers, Standard Lusp Sua

Screv Drivers and
forque Wrenches

o Smthy Tools, Quenching
touk, Anvil Block, Hearth
and Severaqge 8lock

o Welding Accessories

» tube Rspander

» Carpestry Tvols




408 10, : DCIL-195

sl.
Ro. Name of Bquipsenl

Auziliary Lquipsest

9. Surface Plate

14. work Bench

11. wWork Yable

12. ¥nrkers' Yool Cabinet

13. Bar, Pipr and Rod
Sterage Rack

14, M Steel Open Storage
Rack

DEVELOPMENT
CONSULTANTS
GIRIBIT : N0
Pover it Tolal
Nos.  Coasumptios Price Price
Brief Specification squired () {$) ($)
19,000
Serface plate made of close graimed ] -
C.1. of 200 BAN sturdy angle 1ron
frame and adjusting jacks
Yop Surface Size : 2000 3 1060 m
Overal] Beight 286 ma
of Table
5¢ m Faminaled wood top 1a an angie o -
1ron frase with four angle 1ron legs
Area of Yop Wit m
Surface
Toor to Yop 960 »
Height
All steel, velded construciion work n -
tables
top surface 1000 2 3000 9
Nin. Piate W
Thickaess
Rerght of Table 950 o0
Steel cabinels congisting of two I} -
shelves
Size (W s Dy H): h00 1 450 1 750 oe
Reavy duty donbls-arm s11 high storaqe 150 -
rack of steel
Caparity £ Tonnes
The rack shall have g1y ahelves ]

fvera}) Sr1e 1200 1 450 x 1956 ow

wrpath)

Tty 1500 bylen
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JOB B0, : DCIL-145

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

sl. s,
Ro. Name of Equipsesl Brie{ Specificalion Required
15. Beavy Duty Yoodes Skid  Made of hard wood wath metal frame 1

16.

1.

18.

[
L4

"~

Steel Tote Box

Closed Storage Shelf

tiilages

. radtles

. de1ghbridge

« Portabie Platfore

¥r1qhing Seals

Top Serface 90 1 1900 w0
Load Capacily : 1508 ks

¥elded steel constructios covered with 4]
heavy duly vire vesh

Size (L x W D) : 1000 1 1068 ¢ 450 e

Wielded steel sheel shelf wilh lockable (4]
doors

Overal]l Rertght : Ni0 m

Tray Dimersion 1000 s 450 mm
{¥1D)
Load Capacity 500 kg/cw?

Stillages vill be used for comstroction 400
of platform for assesbly vork a3 well a3

for storing sheets, plates and long

ro)}ed section. IL wil) be made of

velded structure.

Size il 1 H) 3080 1 750 s

Width of 2 Frame : 300 pm

Type : Made oul of steel 54
angles or wire [rases

Carrying Capacity: 1 toane

Type : bever type, Road }
Transport

Capacily © 25 Tonnes

Type © Ars lype ]

fapacity 00 kg»

..................... -—

DEVELOPMENT
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ITRIOIT : N

mi  tolal
Price Price
{$) s
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JOB B0. : DCIL-188 e : H

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

Pover Wit Tolal

si. Bos.  Consesption Price |Price
lo. HRane of Bquipsent Brief Specilicalioa Required {xu) {$) {$)
22. Meller Stad beaglh LY k! -

Width of frack : I M
3. boller Stand Leagth 15N i -

Width of Track : 05N

TOTAL 1.0
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RAW MATERIALS AND OTHER INPUTS

The boiler manufacturing plant needs a large number and wide
variety of basic materials, bought -out items and

consumables. These may be categorised as under :

o Basic materials for shop-fabricated and site-

fabricated sub-assemblies
o Pre-engineered, bought-out items
o Consumables

BASIC MATERIALS

The shop- and site-fabricated sub-assemblies require the

following types of basic materials :

Tubes and pipes
Manifolds
0 Boiler quality plates

o Supporting structures

Tubes and Pipes

Tubes and pipes are regquired in the fabrication of

the following items :

o Economisger
o Generating Tubes
0 Superheater

'9) Reheater.

Tubes  an each  of  the sub-assemb!ies of a boiler are
subjected  to different working condit vons  and, therefore,
reguire different Lypes of materials.

DEVELOPMENT
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Economiser

The economiser tube conducts only water, and therefore, the
maximum temperature is likely to be in the region of 310°C.
This 1is well within the oxidation limit of medium carbon
(MC) steel. Hot finished seamless (HFS) or electric
resistance welded (ERW) MC tubes (45 Kg/mm? tensile

strength) with guaranteed high temperature properties is the
normal choice.

Generating Tube

The enclosure for furnace, superheater and other zones is
made out of generating tubes. These tubes handle the water-
steam mixture. Therefore, the mean tube wall temperature is
generally less than 40°C above the saturation temperature,
in spite of being surrounded by red hot flames. MC tubes
with guaranteed high temperature strength, like

BS 3059/45 S, or its equivalent, perform the duties
satisfactorily.

Superheater and Reheater

Steam 1is heated in these tubes to its final temperature,
which is as high as 540°C. In order to obtain this
temperature, the superheater and reheater tubes are placed
in zones of very high gas temperature. The metal of the
superheater tube s8hould be 30-90°C hotter than the steam
inside the tube. Depending upon the mean metal temperature

of the tube, one of the following three sateels is used -

O MC Stee]l (BS 3059/45) up to 455°c
O 1% Cr 0.5% Mo Steel (BS 3059/620) up to H38°cC
0O 2.29%% Cr 1% Mo Steel (BS 3059/622) up to 577°c
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Caold drawn tubes are employed to reduce the water pressure

drop in the superheater.
Pipes

Pipes carry steam and water from one point to the other,
outside the gas passes. Water and steam up to 455°C is
conveyed through MC pipes while for steam beyond 455°cC,
alloy steel pipes are used.

Manifolds

A manifold 1is a large bore pipe used to join two or more
boiler circuits. Besides the down-comers, which constitute
the bulk of manifold requirement in a power boiler, there
are several other manifolds associated with economiser,
superheater, reheater and generating sections. Depending on
the temperature of the fluid inside, one of the following

manifold materia! is selected :

BS 3602/HFS 27S up to 455°C
o BS 3604 HF 620 up to 533°C
BS 3604 HF 622.31 up to 577°C

Boiler Quality Plates

Boiler plates are used to fabricate the boiler drum. The
drum 18 the single heaviest piece in the whole boiler, and
has the longest manufacturing cycle. In a drum, the water
and steam are separated by means of  internals. These
int=rnals  are Aalways at the saturated temperature of the
water inside. Drums of high pressure units are made of a
mater.asl  called DUCOL whiech 15 BS 1501-271, a Mn-Cr-Mo-V
gierl of 060 Xg/mm?  tensile  strength. The high yield

strength/tensility  ratao an DUCOL helpsr  to  increase  the




ann

ailowable stress substantially. BS 1501-221-32B, a C-Mn
steel (Si-killed), 1is used to manufacture drums for

pressures beyond 80 Kg/cm?.
Supporting Structures

The installation of a boiler requires substantial structural
support. These structures consist of heavy duty columns,
joists, wide flanged beams, universal beams and other rolled

sections.

Overall requirement of basic materials along with their

ASME/BS specifications is shown in Exhibit-21.

PRE-ENGINEERED BOUGHT-OUT ITEMS

Boiler auxiliaries and accessories comprise a number of

components which are generally procured from outside

sources. These components are briefly discussed below :
Fans

A combined flow of air and combustion gases in steam
generating units is required to supply the proper amount of
combustion air and to remove the gaseous combustion
products. This flow is created and sustained by stacks and
fans. A wide variety of fans such as radial, axial impulse,
axial reaction of both single and double stage are employed

for the above purpose.

Soot Blowers

Soot  blowers are necessary for on-load c¢learing of the
vartous  heating surfaces in the boirler and the air heaters
wil houl cauding erosion.

DEVELOPMENT
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Soot blowers of various types such as the long-retractable
tvpe, single nozzle-retractable type, non-retractable type,

swivel arm, valve and rotary types are available.
Refractories and Insulation

Fire-brick refractories are used in boilers. The insulating

materials generally employed are listed below :

Diatomaceous-earth-based blocks
Mineral wools
Calcium silicate block

High temperature plastic

o 0 ¢ o ©

Ceramic fibre
Dust Collectors

The dust collectors are used for removal of fly ash before
the gases enter the chimney. Many types of dust collectors
with collection efficiencies between 95 and 99.8% are
available in the market. The gas flow rates may go up to
1360800 M?/hour.

Valves

Different types of valves for steam and water are used in
boilers. The valve and steam lines must each withstand a
pressure of 70 kg/cm? at 538° . These valves may be forged

or cast., depending upon the duty requirement.

Pypes of valves used include globe, gate, regulating, check,

hlow down, maud-manifold, safety valves, etc.
Pumps

Pumps  actyvale  the following two systems  in a steam

generat ing pland

DEVELOPMENT
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o Waler loop
o Fuel oil transfer system

The water loop in a boiler is activated by reciprocating,
rotary and centrifugal types of pumps. The first two types
are generally used in smaller power plants while the third
Lype is used in large power stations. Multistage centrifugal
punps are used for feeding modern power boilers, including

those operating at steam pressures up to 105 kg/cm?.

Motors

Both coal and o0il fired boilers require substantial
auxiliary power. At present, squirrel cage motors. up to
group IV sizes are preferred. These motors may be of single
or double speeds.

-Puel Firing Sysiem

The burner is Lhe principal equipment employed for firing of
oil and gas. Burners are normally located in the vertical
walls of the furnace. The most frequently used Lypes of
burners are the circular burner for oil firing and the cell
burner for natural gas firing. The maximum capacity of tLhe
individual circular burner ranges up to 42 million KCal/hour
while cell burners have a maximum capacily up to 124
KCal /hour.

In order to burn the fuel oil at high rates, it 18 necessary
to atomise Lhe oil. Steam atomisers, available in sizes up
to 42 million KCal per hour, can atomise about 4107 Kg of
oil per hour. Maximum oil pressure is usually 6.9 Kgf/Cm?,
while gleam pressure i1s generally aboul 8.32 Lo 9.7 Kgf/Cm?2.
A good steam atomiser uxes about 0.1 Kg of steam per Kq of

fuel o1] at it maximum capacity.

DEVELOPMENT
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Instrumentation and Miscellaneous Controls
Instruments for measuring and controlling pressure,

temperature, flow and guality of steam are essential for the
vperation of a steam generating unit. These range from the
simplest manual devices to sophisticated measuring devices

used for automatic control of bocilers.

Control systems for boilers include :
o Boiler instrumentation system
o Combined control system

o Steam temperature control for superheater and

reheater outlet
o Drum level control
(5 Burner sequence control

3) Integrated control system to connect all related

equipment with turbine and electric generator
o Data processing and control
o Plant automation
Lifting Tackles ard Hand Tools

A large number of shop fabricated sub-assemblies and
auxillary equipment are shifted to the site. Their erection
requires efficient, organigsed and well engineered work
methods.  Some  of the sub-assemblies need special  purpose
Isfting tackles. These are generally supplied by the boiler
manuflacturer. Similarly, special purpose hand tools are also

requrred Vo be supplied by the manufacturer,
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Estimated requirement of bought-cut
Exhibit-22.

CONSUMABLES

Consumables include electrodes, gases, welding flux, steel

grits, furnace oil, etc. Estimated requirement of the above

items is shown in Exhibit-23.

CONSULTANTS

items is shown in




3.9

JOB NO. : DCIL-105

DEVELOPMENT
CONSULTANTS

EXHIBIT : 21

UNITED NATIONG INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

REQUIREMENT OF BASIC MATERIALS

Yearly Price
S1. Requirement (000
No. Item Material Specification (MT) Us $)
1. Plates for boiler ASME - SA 299 310 434.00
drum and fittings
. BS - BS 1501-271B
2. Water Walls
- Headers ASME - SA 106 Gr. B or 170 246.50
SA 210 Gr. A,
BS - BS 3059-1968-S,-45
- Tubes ASME - SA 210 Gr. A, or 680 877.20
SA 210 Gr. C
- Duwn Comers ASME -~ SA 106 Gr. B or 330 594.00
SA 1335 P,,
BS - BS 3602-1962-HFS-27S or
BS 1604-1963-HF~622.31
}. EBconumiser
~ Tubes ASME - SA 210 Gr. A,
BS ~ BS 3059-1168-S,-45
720 986,40
- Headers ASME - SA 10k G1. B
BS - BS 1602-1962-HFPS-27S
- Plates and ALME WA S . 70 100 504,00

Other Sect snns
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Yearly Price
Si. ’ Requirement ('000
No. ftem Material Specification (MT) us $)

4. Superheaters

= Tubes ASME - SA 210 Gr, A,,
SA 213 T.,, SA 209 T,,
SA 213 Taa, SA 213 T,,,
SA 213 Taa

BS - BS 3059-1968-5.,-45
BS 3059-1968-S,-620
BS 3059-1968-5,-622-50
845 1157.65
- Header ASME -~ SA 106 Gr. B,
SA 335:P,,,
SA 335 P..,

BS - BS 3602-1962-HFS 27s
BS - BS 3604-1963-HF 622.31

-5. De-superheater ASME - SA 335 P,, 22 28.38
BS - BS 3604-1963-HF-622,31
6. Reheater

~ Tubes ASME - SA 209 T,,
SA 213 T|;,
SA 213 Tg’,
SA 213 TP 3044

BS -~ BS 1059-1968-5,-33,
BS 3059-1968-S,-620

- Header ASME - SA 106 Gr. B,
SA 335 P,,
Joh 501.42
BS ~ BS 1602-1962-HFS 27S,
BS 3604-1963-HF 622,31

~ Plates and ASMFE.
M hesr Sections

SA 515 Gr, 70 18} 256.20

7. Insperction Dooy ASMY.
- Plates

SA 51% Gr, 70 0 14.00
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JOB NO. DCIL-105 EXHIBIT : 21
Yearly Priace
S). Requirement ('000
No. Ilem Material Specification (MT) Us 3)
8. Air Heater Plates ASME - SA 515 Gr. 70 2560 3,.584,00
and Other Sections
9. Casing, Ducts, Wind ASME - SA 285 C 11560 16,184.00
Boxes, Dampers,
Supporting Structures,
Walkway and Stairways
- Sheels, Plates, Juys,
Wide Flange Beams,
Universal Beams and
Other Roll Sections
10. Pipes ) BS - BS 3602-1962-HFS-27S, 390 1,443,00
BS 3604-1963-HF-622.31
TOTAL . 26,810.75
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JOB NO. : DCIL-105 EXHIBIT : 22

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

PROJECT PROFILE ON STEAM BOILERS

REQUIREMENT OF BOUGHT-OUT ITEMS

T e e o = 0 P L e L o e s e o O e e e~ —————— _—————— o —————— - ——— —

Price
sl. Weight (*000
No. Item (MT) us s)

1. Fans (230 nos. approx.) 500 460.00
2. Scot Blowers 100 184.00
3. Refractories and Insulation 1720 100.00
4. Dust CollectLors (E.P. Type) 6200 503.00
%. Valves (only for Steam and 900 Nos. 90.00
teed Water System) on MW basis
6. Pumps (only for Steam and 270 Nos. 81.00
Feed Water System) on MW basis
7. Motors 329 960.00
B. Fuel Firing System including 150 200.00
011 and Gas Burners, Ignilers
and Scanners, etc. 10.59)
9. Instrumentalion and Mise Controls 90
“,- I:lr' ID') T("'kl"ﬂ IBO '2-00
It. Hardware 150
TOTAL 2,600.00
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JOB NO. : ICIL-:105

T e e - — — — — D Y —— - ——— ———— —— —— — ———— ———— ————— — S D - - - ——— - —

1.

2.

3.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

DEVELOPMENT
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EXHIRIT : 23

PROJECT PROFILE ON STEAM DOILERS

REQUIREMENT OF CONSUMABLE MATERIALS

Welding Eleclrodes

Wire for Submerged Arc Welding

Gases
- Oxygen }
- Acetylene :
- Argon

- Carbon dioxide
Flux for Submerged Arc Welding
Steel Grits for Shot Blasting
Primer and Finished Paints

iubricants ancluding O11,
Greage and Cutling Compound

Packing Woods
Furnace 0jxl

TOTAL

30,000 mM*

60 M*

60 M3

30

25
950

Lump sum

Lump sum

920

e T e e e e m . - - -

0.75

0.01
0.01
10.00
10.00
14.80

10.00

10.00
29.40

98.49
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UTILITIES

Utilities in the plant shall include power, water and
compressed air. Apart f{rom Lhese, facilities have been

suggested for air-conditioning, fire-fighting and transport.
Power

A summary of power requirement is presented in Exhibit-24.
While calculating the total load, power required for general
lighting, air-conditioning, dust collection and fume control
units, and for oLher utilities have also been considered.
The lighting load for the office building has been computed
based on the assumption that it will merely supplement the
natural 1light, which will otherwise be sufficient. As all
the eguipment will not be operated simultaneously, different
load faclors have been considered for various tLypes of
equipment. Welding sets, in general, have a very low power
factor. Based on the differenl load and power factors, total
requirement of power is estimated as 2870 KVA. As the power
rating required for production equipment and services is
415/220 volts, 4 transformers - each of 1000 KVA rating, are
recommended. It is assumed that Lhe power will be tLapped
{rom a 11 KV overhead transmission line. Thus, the
transformer will have a satep down ratio from 11 KV to
4157220 volts,

Waler

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

0 product 1on

) heat treatment
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(9]
[#3

[0

Average

is estimated as about 5 m® per hour.

The plant will also need water for :

(o]

(9]

For huma

estimated at 60 litres per person per 8 hour shift.

Requirement of water for the albove mentioned needs is

estimate

estimated at 10 m® per hour.

It is
deep tu

and 2 overhead tanks of 13 m?® capacity each.

Compressed Air

Compress

purposes

O

[#]

CONSULTANTS

cooling the metal cutting tools
cooling the central air-conditioning system

cooling air compressors

rate of requirement of water for the above functions

drinking and cooking

sanitation, gardening and shop-floor washing

n and sanitary needs, the water consumption has been

d in Exhibit-25. The average requirement is

proposed that the plant be equipped with a 4" dia

bewell, 2 pumps - each of 14 m® per hour capacity,

ed air i1s needed in the plant for the following

operating  hand tools like chipping hammers, hand

grinders, ete,
operabing spray guns for painting of vessels

operat ing  shot blagtaing qguns  in shot  blasting

secct 1on

combust jon and  atomisal ion of fuel oy tin  het

treatment fuarnac
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The connected load of compressed air for the first three
purposes, as shown in Exhibit-26 is estimated as 10.3 m? pcr
minute. Considering a demand factor of 0.4, maximum rate of
consumption is estimated as 4.1 m3 per minute. Taking
delivery losses and compressor efficiency into account, the
compressor capacity required is about 8 m® per minute.
Therefore, it is recommended *hat 2 compressors of 4 m® per

minute capacity should be provided for delivering air at

7 Kg per cm? pressure.

In order to meet the compressed air requirement for
combustion and atomisation of fuel o1l, air blowers will be

required. These will be supplied together with the furnaces.
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
68 tonnes of refrigeration (TR) capacity with individual air
nandling wunits for each floor, is 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.

Fire Protection System

Suffvcient  number of fire ext inguishers of different types
will be required for fighting fires that break out within
Phee  workshop premises. Fire fight ing system/appliances 14
clasaified  anto Vthree  major cateqories, viz., portable
cxtanguishers,  wheeled  oxtainguishers  and  fixeed Hyst ems,
Aprsrd from 1 hege, olher applaances Tike (ire  detoctor s

alarms,  sand/ wat e bocket-,  cte o, will  also be peeeded,

.
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Transport

The company may provide cars only to the. top personnel
belonging to levels 1 and 2. Buses may be provided to
workmen. Therefore, in all, 2 cars and 2 buses should be

sufficient.

Major equipment and accessories for utilities are listed 1in
Exhibit-27.
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JOB NO. : DCIL-105 . EXHIBIT : 24

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

PROJECT PROFILE ON STEAM BOILERS

; SUMMARY OF POWER REQUIRFEMENT

—-—-—--—-——————-———-—------——————-—------—————-----—--—_—_———-—————-----—-n--——-——-——----——

Si. Connected Load Max Demand Power KVA
Ne. Description Load (KW) Factor (KW) Faclor Demand

—___——..-_—---——-_.-—-—-—--———————————--———-----—--—-——-—-—----------—-—----—----—------—-—-—

1. Production Equipment 4376 0.4 1750 0.8 2188
inclusive of Material
Handling Equipment

2. Welding and Welding 490 0.4 196 0.6 327
Development

3. Matlerial Testing Laboratory 40 0.3 12 0.8 15

4. Tool Room 20 0.4 8 0.8 10

; 5. General Lighting 380 0.4 152 0.8 190

6. Air-conditioning, Air 120 0.6 . 72 0.8 9Q

Circulation, Environment
Dust and Fume Control Unit

“7. Miscellaneous {(Water Pumps 100 0.4 40 0.8 50
and Compressors)

.--—--——------———-—--——.——-———-——.—«-—--——-—-———--——--—--—--—-——-—-—---——-—-——---—---—-—-----

SINVIINSNOD
INIWJO13A3A
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JOB NO. : DCIL-105 EXHIBIT : 25

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

PROJECT PROFILE ON STEAM BOILERS

SUMMARY OF WATER REQUIREMENT

. e . — —— D D —— — ——————— Y ————— ———— —— —— o~ ——— ——— o v - - -

sl. Water Consumplion
No. Description {M>/Hour)
1. HWater for Technical Purposes 5.0

(average)

2. Average Requirement of Cooling Water 1.5
’ for Central Air-conditioning Plant

3. Average Requirement for human consumption 3.5
and Sanitary Purposes for 806 Persons

4. Peak Consumption for (3) 17.5
5. ToLtal Average Consumption (1+2+3) 10.0
6. Total Peak Consumption (1+2+4) 24.0
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JNOB NO. : DCIL-105 EXRIBIT : 26

.

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

PROJECT PROFILE ON STEAM BOILERS

SUMMARY OF COMPRESSED AIR REQUIREMENT

Air Consumpiion
Descript.ion {m®/Minute)

Production Equipment, Tool Room 6.0
and Painling Booth

Shot Blasting Booth 4.3

- —— - — - - —— i ————— — - — - - - -
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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 BOILERS

MAJOR EQUIPMENT AND ACCESSORIES FOR UTILITIES

Price
No. Description (s)
1. Electrical Sysiem
o 4 x 1000 KVA step down O1il Cooled 87,600
Transformer (Slep down ratio 11 KV :
415/220 volts, 3 phase, 50 Hz)
o 11 KV Switchgears, Isolator, 4,800
Accessories, MCC, Distribution
Boards, Cables & Grounding Materials
o Lighting, Fans and Room Coolers 5,000
o Intercommunication System 11,000
2. Water Supply Systen
o Two Waler Pumps (14 m?/hour capacity 300
each), 2 Overhead Tanks (13 m3 1,260
capacity each), Vvalves and Other
Fittings for water distribution and
cosl of digging 4" dia Tubewel]
3. Compressed Air System
¢] Two mobile compressors of 4 m* per 6,000
minute capacity delivering air at 7
kg per o¢m” pressure
1. Air-conditioning System for two  sloried 76,780
Administrative Building - 68 TR Central
Air-conditioning Umit  wilth ndividual
Air Handling Umit for each floor
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Sl. Price
No. Descripiion (s)
5. Fire-fighting Equipment 6,300
6. Furniture, Fitlings, Drawing Equipment, 3,500
File Cabinetls, Phones, Office Equipment,
etc.
7. Transport (2 Cars and 2 Buses) 83,000
TOTAL 2,85,540

T T T T T T T e e e e e e e e o o o o e o e o e e e s o o e e e e o e o > ———— o~ ————
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SPACE AND LAYOUT

Space required for various sections in the plant is shown in
Exhibit-28. 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 occuplied 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 29,348 sq m, while
the total land area 1is estimated as 87,700 sq m. This
includes about 9,440 sg m open area for storage and

despatch. 10,128 sg m of land area has been provided for

possible future expansion.

Buildings in the plant are divided into the following three

categories, depending on their functions and constructional
featureg

0 Workshop building
0 Administrative building

0 Auxiliary buirldings

Workshop Building

Layouts  of  machine tools  and  equipment in different

productyion ghops are presented oo Exhibitg 29 throngh 33,
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While preparing the layout of machines in different shops,
care has been taken t¢ ensure unidirectional flow of
material as far as possible. The machines have been piaced
in a way that will facilitate easy movement of men, material
and equipment for matecial handling. Gangways of 3 metres
width have been provided between bays in different

production shops.

It 1is envisaged that the workshop buildings will be of
reinforced concrete construction (RCC). The columns,
roofing, floor, etc., shall also be of RCC structure.
Heights of the workshop building from the floor to the top
of the gantry level have been considered as 13.5 metres. The
-building should be designed to make maximum use of natural
lighting and ventilation. Sound-proof glass panes are

recormended in shop offices to aid supervision and control.
Administrative Building

The administrative building shall be made a two-storeyed RCC
brick structure. Space for workshop office, administrative
office and auxiliary buildings have been worked out based an

the manpower requirement.
Auxiliary Buildings

Auxiliary butldings include toilets and wash rooms, secnrity
office, transformer house, pump house, material testing and
welding development centre, training eentre, etc. All these
have: been located ot appropriate places.  These  shall  be

Lua It with masonry bricks and ement .,

Foro o ffetave opeerat 1on, the workhops, utility centres  and

At her barbdings are g0 bacated that they arve not far o from
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each other. The administrative building has been located at
4 distance, sufiicienl to ensure that it is least affected

by the hustle and bustle in the workshops.

Fxhibit-34, enclosed 1n a pouch at the end of this Report,
shows the relative location of different shops and
buildings. Estimated costs of civil work including land

development, fencing, drainage, roads and building

construction are shown in Exhibit-35.
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JOB NO. : DCIL-105 EXHRIBIT : 28

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

PROJECT PROFILE ON STEAM BOILERS

ESTIMATE OF SPACE REQUIRED

A. Workshop

o Tube and Pipe Shop 4512
o Vessel Shop 5916
o Plating and Structural Shop 5184
o Machine Shop 2412
0 Forge and Heat Trealment Shop 1512
o Maintenance Shop 720

Sub-total : 565;;

3. Storage and Transport

o) Raw Material

- Covered 2500

- Open 2000
2 Finished Goods

- Covered 1300

Open 1000

"o fsading and Unloading

Opeen 1000
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JOB NO. : DCIL-105 EXHIBIT : 28
st. T Area
No. Desription {sg m)
o Transport Yard
- Covered 1080
- Open 1440
o Fuel 011 Storage 540
C. Administrative Building - 648
Double Storeyed
D. Auxiliary Buildings
o Transformer House and 324
Distribution Centre
o Pump House 1;4
(o} Compressor House 324
o Oxygen House 144
0 Acetylene House 144
o Canteen and Wash Room 324
o Welding Development and 936
Material Testing Laboratory
(o] Training Cenlre 540
o Security, Time Office and 144
First Ad
Sub-lLotal ".H.);;
E. Total Covered Area 29348
F. Open Area 9440
G. Land Areca Required at prewsent 77576
(2F + 2F)




10 - &

DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 28
Sl. Area
No Desription {sq m)
H. Area for Future Expansion (50% 10128
of Workshop Built-up Area)
I. Total Land Area inclusive
of Area for Future Expansion 87704

(G + H)

- ——————— ———————— ——————— ————_—— ——_—— — - —— ———————- ———
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JOB NO. : DCIL~105 EXHIBIT : 35

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

PROJECT PROFILE ON STEAM BOILERS

ESTIMATED COST OF CIVIL WORK

- — L . ——— - — — — —— W - ————— A - — ————— ——— i —— ——— - - — —————

Area Cost
No. Description (sq m) ('000 Us $)

1. Land and Land Development 87,704 7.098.20
including fencing, drainage
and road construction

2. Workshop Building having a 20,256 18,574.75
height of 13.5 metres from

' floor Lo Lop of crane rail

3. Administrative Building - 648 714.14
double storeyed

4. Auxiliary Buildincs comprising 3,024 3,335.47

compressor house, pump house,

transformer house, oxygen and

acetylene house, security,

time office, first aid centre,

wash room and canteen,training

centre and material testing

laboratory

[

5. Raw material, {inished goods, 5.420 4,970.14
Ilnading and wunloading area,
storage and tLransport yard

TOTAL 34,693.30

fr . m e e R %R e - B R n D W AR M e A e o r a —  p m  — ae - e - s g s w e - Ae -
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MANPOWFR AND ORGANTSATION

The organisation has been designed to meet the functional
nreds of a plant in which 8,600 tonnes of steel plates and
tubes will be processed annually to manufacture boilers of
varying capacities. The organisation will carry out all the
activities performed by a typical manufacturing unit. In
order it can plan, execute, co-ordinate and control all the
necessary activities, the deployment of manpower has been

categorised under the following heads :

Production

Maintenance and Inter-shop Material Handling
Quality Control and Welding Development
Engineering

Materials

Marketing

Finance and Accounts

O 0 0o 0 O 0 0o o

Personnel and Administration

The organisation will be headed by the General Manager.
Based on the above eight activities/functions, the
organisation has been divided into eight departments. Each
department will be placed under the charge of a departmental
head. Four of the eight departmental heads shall report to
the General Manager, while the remaining four shall  report
to  the Works Manager, who, in turn, shall report to  the
General Manager. Organisation chart for the top management

15 presented an Exhibit-36.
Product ion

Al Seartaons within the Product ton Department will work '

two  shafr-. Production has been placed under the  overalld
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supervision of a Production Manager, who will report Lo the
Works Manager. The Production Manager will be assisted by
one Welding Engineer and four Superintendents, who will be
in charge of different sections within the Production

Departaent.

Manpower requirement and organisation chart for different
sections within the Production Department are shown in their
respective exhibits as indicated below.

Sl. Exhibit for Exhibit for
Na. Shop Manpower Organisalion Chart

1. Tube and Pipe Shop 37 38
2. Vessel Shop 39 40
3. Plate and Structural Shop 41 42
4. Machine Shop 43 44
Forge and Heal Trealment Shop 45 46

IL was explained earlier Lhat a good parlt of Lhe work will
be done in Lhe workshop and the rest will be done at the
site. As Lthe actual allocation of work canm not be estimaled
at  Lhis dtage, for tLhe sake of convenience, only tLhe
manpower required in Lhe shop is being considered here. The
manpower required al the gite will be additional. IL s
suggested tLhat very few skilled people be drawn from  Lhe
shop during 1this phase. Unskslled workmen may be hired
locally. Tt 13 eslimated Lhat about 15-40 people 1including
both skilled and unskilled, will be required at  various

#slages of Lhe borler erection period.
Maintenance and Inter-shop Matlerial Handling

Mainblenance funcl sons and nler shop material movement  will

bhe looked after by this department o 10 will be headed by Uhe

T |-
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Chief Engineer (Plant Maintenance) who will also report to
the Works Manager.

Manpower requirement and organization chart for this
department are shown in Exhibit-47 and Exhibit-48,
respectively.

Manpower requirement and organisation chart for other
departments are shown in their respective exhibits as
indicated below.

. —— - ——— - ———— ———— - — ——————— ————————_———— —————_— ————— - - -~

Sl. Exhibit for : Exhibit for

No. Shop Manpower Organisation Chart

1. 8uality Control and 49 50

elding Development

2. Engineering - 51 52
Materials 53 54
Marketing 55 56

5. Finance and Accounts 57 58

6. Personnel and 59 ' 60
Administration

—— D - - ————— . ———— ————— Y —————— — ———————————— ——————— v~ —

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 Department who
reports  to the Production Manager will be responsible for
the Welding Development Sect ion. His functions will  inelude

providing in-house training to welders and 1 rouble ahoot )ng

during welding operations 1n the Shop.

3.
| ‘.




DEVELOPMENT
CONSULTANTS

Manpower requirement and organisation chart for thas
department are shown in Exhibit-49 and Exhibit-50,

respectively.
Engineering

Manpower requirement and organisation chart for Engineering
Department are shown in Exhibit-51 and Exhibit-52
respectively. This division will be headed by the Manager
(Design Engineering and Planning).

Materials

The Materials department will be headed by a Materials
Manager who will be assisted by a Senior Materials

Engineer, Stores Manager and Inventory Control Manager.

Manpower requirement and organisation chart for this
department are shown in Exhibit-53 and Exhibit-54,
respectively.

Marketing

The marketing department will be under the charge of a
Marketing Manager, who will be assisted by four Sales
Engineers. Manpower requirement and organisation chart for
Market ing Department are shown in Exhibit-55 and Exhibit-56,

respect.ively,
Finance and Accounts

Finance and Accounts Manager will head this department. He

will be supported by three  Senior Accountants.

Manpower requirement and  organisation chart for this
department  are presented  an Exhaibit -7 and Exhibit -58
respect jvely,
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Personnel and Administration

Exhibit-59 presents the requirement of manpower for this

department. Organisation chart is presented in Exhibit-60.

Exhibit-61 presents a summary of manpower requirement for
the entire plant.

Manpower has been grouped into ten salary levels. The
designations, salary levels and number of personnel in the
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-62. '
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JoB NO. DCIL-105 EXHIBIT : 37

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

PROJECT PROFILF ON STEAM BOILERS

MANPOWER REQUIREMENT : TUBE AND PIPE SHOP

Sl. Salary

No. Designation Level Number
A. Welding Engineer 4 1
B. Superintendent (Production 4 1

and Process)

C. Production Engineer 5 2
D. Foreman 6 4
E. Technical Assistant 6 1
VF. Steno Typist 7 1
G. Highly Skilled Welder 7 6
H. Skilled Welder 8 6
I. Skilled Machine Operatlor 8 31
J. Crane Driver 8 4
K. Semi-skilled Machine Operator 9 11
L. Material Handler 10 4
M. Unskilled Worker 10 28

ToLal 100
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JOB NO. : DCIL-105 exungNSyBLTANTS

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

PROJECT PROFILE ON STEAM BOILERS

ORGANISATION CHART : TUBE AND PIPE SHOP
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DEVELOPMENT

CONSULTANTS

JOB NO. DCIL-105 EXHIBIT : 39

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : VESSEL SHOP

sl. Salary
No. Designation Level Number
A, Superintendent (Production 4 1

and Process)

B. Production Engineer 5 2
c. Foreman 6 4
D. Technical Assistant 6 1
E. Highly Skilled Welder 7 4
F. Highly Skilled Marker 7 2
G. Skilled Welder 8 10
H. Skilled Machine Operator 8 11
I. Skilled Marker 8 2
J. Fitter 8 19
K. Chipper 8 2
L. Crane Driver 8 4
M. Semi-skilled Machine Operator 9 6
N. Painter 9 1
0. Material Handler 10 4
P. Unukilled Worker 10 14
T N “Total 07

T e e i, m e -~




JOB NO. : DCIL-105 EXHIBIT : 40

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

PROJECT PROFILE ON STEAM BOILERS
ORGANISATION CHART : VESSEL SHOP
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CONSULTANTS

JOB NO. DCIL-105 EXUIBIT : 41

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

MANPOWER REQUIREMENT : PLATE AND STRUCTURAL SHOP

sl. Salary
No. Designation Level Number
A. Superintendent (Production 4 1

and Process)

B. Production Engineer 5 2
C. Foreman 6 6
D. Technical Assistant 6 1
E. Highly Skilled Welder 7 4
F. Highly Skilled Machine Operator 7 1
G. Highly Skilled Marker 7 2
H. Skilled Welder 8 12
I. Skilled Machine Operator 8 26
J. Fitter 8 16
K. Chipper 8 4
L. Skilled Marker 8 2
M. Crane Driver 8 4
N. Semi-skilled Machine Operator 9 8
0. Painter 9 4
P, Material Handler 10 4
0. Unskilled Worker 10 45
e e e mmmm e oLl .. n._-;;;;I-_ -."i;;_---
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JOB NO. : DCIL-105 ' EXHIBIT : 42
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANTZATION

AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

ORGANISATION CHART : PLATE AND STRUCTURAL SHOP
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JOB NO. DCIL-105 EXHIBIT : 43

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : MACHINE SHOP

sl. Salary
No. Designation Level Number
A. Production Engineer 5 1
B. Foreman _ 6 2
c. Technical Assistant 6 1
D. Highly Skilled Machine Operator 7 5
E. Highly Skilled Marker 7 4
F. Skilled Machine Operator 8 29
G. Skilled Marker 8 6
H. Fitter 8 7
I. Welder 8 2
J. Crane Driver 8 4
K. Painter 9 1
L. Semi-skilled Worker 9 4
M. Material Handler 10 4
N. Unskilled Worker 10 6
ST Total %6
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JOB NO. : DCIL-105 EXHIBIT : 44

UNITED NATIONS INDUSTRIAL DEVELOPMENT 6RGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS
ORGANISATION CHART : MACHINE SHOP
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JOB NO. DCIL-105 EXHIBIT : 45

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : FORGE AND HEAT TREATMENT SHOP

sl. Salary

No. Designation Level Number
A. Superintendent (Production 4 1

and Process)

B. Production Engineer S 2
c. Foreman 6 2
D. Technical Assistant 6 2
E. Furnace Operator 8 6
F. Skilled Machine Operator 8 6
G. Blacksmith 8 2
H. Fitter 8 3
I. Crane Driver 8 4
J. Semi-skilled Worker 9 10
K. Material Handler 10 4
L. Unskilled wWorker 10 i4
T Total 6




JOB NO.

———

DCIL-105

wn

ORGANISATION CHART

FORGF
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL NDEVELOPMENT AND MI''TNG ORGANIZATION
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DEVELOPMENT
CONSULTANTS

JOB NO. DCIL-105 EXHIBIT : 47

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : MAINTENANCE AND INTERSHOP
MATERIAL HANDLING

Sl. Salary

A. Chief Engineer (Plant 3 1
Maintenance!
B. Maintenance Engineer 5 2

(Mechanical) .

C. Maintenance Engineer 5 2
{Electrical)

Maintenance Foreman 6 4

E. Highly Skilled Fitter 7 4
{Mechanical)

F. Highly Skilled Fitter 7 4
(ElecLrical)

G. Skilled Fitter 8 34
(Mecchanical)

H. Skilled Fitter 8 16
(Electricai)

I. Mason/Carpencter/Plumber 8 2
J. Attendant (Uti1li1ties) ] 3
K. Electrician (Wirineg) 8 ]
L. Weellder ] ]

M. Machine Operator Contral H 6
Mainlenance Shop

N. Trurk Driver ] jo

i 0.




DEVELOPMENT
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JOB NO. DCIL-105 EXHIBIT : 47
Sl. Salary
No. Designation Level Number
0. Forklift Driver 8 12
P. Crane Operator 8 2
Q. Material Handler and Helper 10 48
Total 152

e - —  — — —  ————— ————————————————— T ——————————— > W W= - — ——
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JOB N2. : DCIL-105 EXHIBIT :

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB 1INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILFERS

ORGANISATION CHART : MAINTENANCE AND INTERSHOP MATERIAL HANDLING
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CONSULTANTS

JOB NO. : DCIL-105 EXHIBIT : 49

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

MANPOWER REQUIREMENT : QUALITY CONTROL AND
WELDING DEVELOPMENT

Sl1. Salary

No. Designation Level Number
A, Manager (Quality Control) 3 1

B. Senior Engineer (Mechanical 4 1

Tesling Laboratory)

C. Engineer (Quality Control) 5 6
D. Inspector (Process) 6 10
E. Inspecltor (Incoming Materials) 6 2
F. Chemist 6 1
G. Supervisor (Mechanical Testing) 7 1
H. Highly Skilled Machine Operator 7 )
I. Steno-Typist 7 2
J. Skilled Machine Operator 8 7
{Laboratory)

K. Clerk 9 2
L. Helper 10 4
A Total 38
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JOB NO. : DCIL-105 EXHIBIT : 50

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

PROJECT PROFILE ON STEFAM BOILERS

ORGANISATION CHART : QUALITY CONTROIL & WELDING DEVELOPMENT
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JOB NO. : DCIL-105 EXHIBIT : 51

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : ENGINEERING

Sl. Salary
No. Designation Level Number
A. Manager (Design Engineering 3 1

and Planning)
B. Senior Design Engineer 4 1

C. Senior Engineer (Process Planning 4 1
and Tooling)

D. Design Engineer (Product) 5 1
E. Design Engineer (Process) ) 1
F. Engineer (Process Planning 5 2

and Tooling)

G. Industrial Engineer 5 2
H. Technical Assistant 6 2
I. Draftsman 6 4
J. SLeno Typist 7 2
K. Printling Machine Opreratlor 8 1
L. Clerk 9 1
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DEVELOPMENT
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JOB NO. : DCI1.-105 EXHIBIT : 52

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

PROJECT PROFILE ON STEAM BOILERS

ORGANISATION CHART : ENGINEERING
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JOB NO. : DCIL-105 EXHIBIT : 53

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : MATERIALS

T T e e e e e e e e e e e e e = = e e~ — " . W - ————— —— — - - —— _——— ——— — —

A. Mater:als Manager 3 1
B. Senior Materials Engineer 4 1
C. Manager (Stores) 4 1
D. Manager (Inveniory Control) 4 1

Purchase Officer (Basic Materials 5 1
and Consumables)

F. Purchase Officer (Tools and 5 1
Bought-out items)

G. Stores Officer (Raw Materials, 5 1
Consumables and Toouls)

H. Stores Officer (Bought-ounl items) 5 1
T. Steno Typisgl 7 2
J. Stores Assistant 8 3
K. Purchase Ausislanl 8 3
L. [Inventory Control Assaist ant 8 2
M. Storen Clerk 9 6

N. Malerial Handler 10 12

| ‘.
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DEVELOPMENT
CONSULTANTS
JOB NO. : DCTL-105 EXAIBIT : 54
UNITED NATIONS INDUSTRIAL DEVEFLOPMENT ORGANIZATION

AND
ARAB INDUSTRIAI. DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

ORGANISATION CHART : MATERIALS
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JOB NO. : DCIL-105 EXHIBIT : 55

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

PROJECT PROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : MARKETING

Sl. Salary

No. Designation Level Number

A, Marketing Manager 3 1

B. Sales Engineer 5 4

c. Steno Typist 7 3
Total 8
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JOB NO. : DCIL-105 EXHIBIT : 56

PROJECT PROFILE ON STEAM BOILERS

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

PROJFCT™ PROFILE ON STEAM BOILERS

ORGANISATION CHART : MARKETING
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DEVELOPMENT
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JOB NO. : BCIL-105 EXHIBIT : 57

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

PROJECT PROFILE ON STEAM BOILFRS

MANPOWER REQUIREMENT : FINANCE AND ACCOUNTS

- — . - - —————— A —————————— o ——— —— ———— — - — - - — —

Sl. Salary

No. Designation Level Number

A. Manager (Finance and Accounts) 3 1

B. - Senior Accountant (Planning and 4 1
Control)

C. Senior Accountant (Wages and 4 1

Salaries)

D. Senior Accountant (Receipts and 4 ]
Payments
E. Accountant 5 5
F. Steno Typist 7 2
G. Accounts Assistant 8 5
H. Cashier 8 2
I. Accounts Clerk 9 5
ST Total 23
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JOB NO. : DCIL-105 EXHIBIT : 58

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

PROJECT PROFILE ON STEAM BOILERS
ORGANISATION CHART : FINANCE AND ACCOUNTS
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JOB NO. : DCIL-105 EXHIBIT : 59

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINTNG ORGANIZATION

PROJECT FROFILE ON STEAM BOILERS

MANPOWER REQUIREMENT : PERSONNEL AND ADMINISTRATION

Sl. Salary
No. Designation Level Number
A, Manager - Personnel] 3. 1

and Administration

B. Personnel Officer 5 1
c. Welfare Officer 5 ]
D. Chief Security Officer 5 1
E. Office Superintendant 6 1
F. Canteen i1n-charge 7 1
G. Steno-Typist 7 3
H. Receplionist-cun-Telephone 8 1
Operator

I. Office Assistant 8 3
J. Securily Guard ¥ 3
K. Driver 8 4
L. Wal.chman 10 10
M. Off ice Boy 10 4
N Watter and Helper 10 2
0., Sweeeper and Gardener 10 6

T toral 42

DEVELOPMENT
CONSULTANTS
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DEVELOPMENT

JOB NO. : DCIL-105 EXHIBIT . 60

CONSULTANTS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND

ARAB INDUSTRIAJ. DEVELOPMENT AND MINING ORGANIZATION
PROJFCT PROFILE ON STFAM BOILERS

ORGANISATION CHART : PFRSONNEL AND ADMINISTRATION
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JOB NO.

DEVELOPMENT

CONSULTANTS

DCIL.-105 EXHIBIT : 61

UNITED NATIONS INDUSTRIAIL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANTZATION

PROJECT PROFILF ON STEAM BOILERS

SUMMARY OF MANPOWER REQUIREMENT

General Manager

Works Manager

Production Managyer

Chiel Engineer

Quality Contlrol Manager

Manager (Design Engineering ard Planning)
Malerials Manager

Markeling Maniger

Manager (Finance and Accounly)
Personnel and Adminiysirative Manager
Secretary Lo Genera! Manager

PA Lo Works Mananer

Steno Typist

Sub-Tot sl (Y thru' 14)

Product yon

Ma i ntenance

14

481

1651
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JOB NO.

-_—_.__-__-.._—_-__-_---_-_-—_—-———---—-——-—-----_----—__——-_..

19.
20.
21.
22.
23.

24.

H DC][A‘]OS

Qualitly Control

Engineering

Materials

Marketing

Finance and Accountsy
Personnel and Administration
Sub-Toltal (15 thru' 22)

Total (14 + 23)

CONSULTANTS

EXHIBIT : 6}

22
41
792

806
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JOB NO. : DCIL-105 EXHIBIT : 62

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

PROJECT PROFILE ON STEAM BOILERS

STATEMENT OF MONTHLY SALARIES AND WAGES

Salary . Monthly Salary ($) Gross Salary
Level Numbers Basic Other Benefits Per(g?nth
1 I 9,000 3,000
2 1 4,000 ' 4,000
3 8 2,000 16,000

15 1,146 17,190

5 42 859 36,078

6 48 700 33,600

7 56 687 38,472

8 143 400 1,337,200

9 59 150 20,650
10 213 229 53,357
TOTAI 806 3,65,547
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SECTION - 12
FINANCIAL ANALYSIS AND EVALUATION
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FINANCIAL ANALYSIS AND EVALUATION

COUNTRY : EGYPT

The financial analysis and evaluation of the propoused
project for selting up the Steam Boilers plant in this
country are based on the capacity utilisalion, price and
costs,

Projecl Cosl

The estimated cost ol the project for setling up a Stleam
Boilers plant manufacturing 5 numbers of 30 MW boilers and 2
numbers 150 MW boilers annually 1s around US § 57.26 million
a3  can be seen from Exhibit-63. The project cost includes

the expenditure towards

5 Land and land development
o Building and civil work

o Plant and machinery

0 Miscellaneous fixed assels
o Preliminary expensces

0 Pre-operalive expenses

e) Technical know-how [eey

Preliminary expensey have been assumed on a lumpsum basis on
Lhe project  caosl . Pre-operalive  oxpenses have three
component.s, vic., establishment, Lravelling expenses  and
miscellancous cxpenses,  EsLablishmenl  cogts  have beeen
compul.ed  on the bagis of salaries payable and overheads 1o
various  perdonnel who o have 1o be recruilbed  al various
bevels,  during Vhe constonct pon period. Travel INY  EXPERsH

have been Vaken as approximately 10% of extablishinenl  coaty




DEVELOPMENT
CONSULTANTS

from second Lo the lasl quarter of Che construction period.
Miscellaneous expenses have also been taken on a  lumpsum
basis. Technical know-how fees have been taken as 3.5% of
the project cost excluding interest during construction and

margin money for working capital.

5% cushicn has been provided towards contingency. This  cost

also includes interesl during construction and margin money

for working capital.

Phasing of capital expenditure 1s based on implementalion
plan, and inlerest during construction has been computed
based on the phasing. These two are presented i1n Exhibits 64

and 65 respeciively,

Margin money for working capital 1s presented in Exhibit-66.
In computing margin money il is assumed ULhat adequate
provisions have Lo be kept towards storage of raw malerials

and consumables required Lo be 1mported.

The projecl 1s assumed Lo be financed by Debt-Equily Ralio
of 1:1.

Production, Sales and Revenue

Statemenl. of producticn and sales of various product range
and the revenue that will be generated from the gsales of the
producty over the 10-year period are presented in
Exhibits 67 and 68  regpectively,  Capacity utilisation s

assumed al Lhe rate of 100% from the (irst year onwards,

Cosl g

The  annuel costs of product ion and sales comprd ed  over 10
edars e presentod an Fxehabyl 29, I gl amat ineg thesoe cast g

it 15 assumed Lhat the cabar e and wages will snetease gl

he That rate of 9% vvieery o oar .
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Profitability

Pro jected profitability slalement 18 presented in
Exhib1l-70. The average profil before tax works out Lo 10.4%

of average revenue.

Statemenl of fixed assels and depreciation under straight
!ine meLhod 1s presented in Exhibil-71. Tax computalion and

deprecialion for Lax are presented in Exhibits 72 and 73

repspeclively.
Working capital requirements are shown in Fxhibit-74.

Projected cash flow stalement and balance sheet over 10-year
period dare shown in Exhibits 75 and 76 respectively. The

term loan will be repaid in 15 years including a 2-year

moraloriumn.

The project breaks even at around 69.1% and shows internal
rate of return of 13.6% as can be seen from Exhibits 77 and
78 respeclively. In computing internal rate of return,
out.flow i1s Laken as the project cosl and inflow is Laken as

the profit before inLeresl, deprecialion and tax.
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JOB NO. : DCIL-105 EXHIBIT : 6)
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BOILERS
ESTIMATED PROJECT COST
('000 US $)
Sli.
No. Items Value Total
1. Land and Land Development 7098.20 7098.20
(@ USS 183 per m* for 38,788 m?) =000 —ceeeo —
2. Building and Civil Work
i) Workshop Buildiug 18574.75
(@ USS 917 per m? for 20,256 m?)
ii) Administrative Building 714,74
(@ USS 1103 per m® for 648 m?)
iii) Auxiliary Paildings 3335.47
(@ USS 1103 per m? for 3024 m?)
iv) Storage and Transpor!l Yard 4970.14
(@ USS 917 per m? for 5420 m®) = o
Sub-total (2) 27595.11
3. Plant and Machinery
1) Imported
- Tube and Pipe shop equipment 1334.15
- Vessel shop equipment 3167.30
~ Plate and Structural shup equipment 1246,28
- Machine shop equipment 736.08
- Forge and heal treatment shop equipment 511.38
-~ Inter-shop material handling equipment 742.68
- Material Testing Laboratory 128,87
- Maintenance shop equipment 337.8h
= Welding development equipment 272.36
- Auxiriiary Equipment & Handiools 26,20
Total F.0,.B. Vatue 850131.16
v Insurance & Fregpht (@ 107 of VOB Valued 450,32
EEE vL1LF,. Vatue 153,48
R fmport daty @ wY op CIEF value 61,21
Vo Frapapoatation @ 17 ol CLHF Valye 3.5
Fovededd oo 0 b e S ottt i 00K, 22
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JOB NO. : DCIL-105 EXHIBIT : 63
('000 US $
Sl.
No. Items Value Total
4, Miscellaneous Fixed Assels
i) Transformers 87.60
ii) Switchgears 4.80
iii) Central Airconditioning system 76.78
iv) I1lumination,Fans and Ruom Cououlers 5.00
v) Water Pumps and Tank 1.56
vi) Compressors 6.00
vii) Fire fighting system 6.30
viii) Telecommunication system 11.00
ix) Office Furniture and Equipment 3.50
x) Vehicles 83.00
Sub-total (4) 285.54
5. Preliminary Expenses 50.00 - 50.00
6. Pre-vperative Expenses
1) Establishment 1685.10
i1) Travelling Expenses 166.00
111) Miscellaneous 55.00
1906.10
7. Technical Know-how Fees 1791.00 1791.00
8, Sub-total (1 thru 7) - 48734.17
9. Lont ingency @ 5T on above - 2436.71
10. Sub-total (& 4 9) - 51170.8%
11, Tnterest during Construction - 5603,30
12. Masgin Money Tor Working Capital - h88.21%
TOTAL 1+ 0O5T - 97262.46




i------------------

SN M-S EXHIBIT : 64

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

PROJECT PROFILR ON STEAM BOILERS

PHASING OF CAPITAL BXPENDITURR

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

Tnl‘] ----------------------------------------------------------------------------------------------------------
: ! t b 1 3 9 1 il
N . NN 0,00 2566.07 (468,07 2366.0s 0.00 0.00 0,00 0,00 0,00 0,00 &
5 " 595,10
VLA VL IS 1350473 0.00 0.00 370495  3714.9% 714,95 371495 414,98 0,00 000 G AT
Viendoaliee Buriding N 0.00 0.00 0.00 0.00 2385 D8 N8 0,00 0,00 0,70 Lo
Paltaty puintys 13150 0.00 0.00 8.00 0.00  11N1.82  1ILLLe2  1iD.83 9,00 0,00  0.00 IE
Torade ¥ Transpern nyey 970,14 0.00 f.00 1.00 0.90  1656.71  1656.71  1656,71 8.00 0.00 0.00 iy
R TIRIER 10008, 2

ML .00 0,00 0.00 150121 1801, 0.00 0,00 .00 0.00 0.00 il

e e 0S8 0.00 .00 0.00 0.0 0.0 0.00 0.0 IS0 JHIS.00 10500 s
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05 M, DCLL-INS BINIBIT : 84
(000 us $)
Cunstrustion Perrod 1o Quartery
‘I‘_.L‘“ ..........................................................................................................
| N ] ¢ § b 7 8 § 16 1
A\ e Aaaels S9.%4
2ty 8%, o0 4.0V v, 00 .00 0.00 17,5 0.00 0,00 0.06 10,08 0,00 b
. g T .80 0. 00 9.00 .00 0.00 .96 .00 0.00 1.84 0.00 0.00 no
Yors ool v uihy apsees RN vaot V.00 3,00 0.00 15.36 1,00 .00 .00 61.42 0,00 0,90
IR FECRFRCINTE IOV £ 0.28 .00 0.50 0,50 0,50 0,50 .50 .50 3,50 0.50 RN
vl an Tank 58 0.00 9.00 0.00 8.39 0.39 0,39 0,39 1,00 0.00 0.08. w0
M SETEE N 0.00 0.90 0.00 0.00 1.20 f.00 0,00 0.00 0.00 4,80 il
Core Uiy Syates LY 0.00 0.00 0.6 .63 0,63 0.63 0.6J D,04 6,63 0,63 Leid
T BAsT.Calied systet 11,00 a9l {00 0.00 .00 1.10 1,10 1,10 1,10 0.00 g.00 5.5
- Lot fanaufe 3nd Epaeen AR .00 0.18 0,18 0.00 0,00 0.18 .00 6.00 0,18 0.00 208
v ehiries S 0.00 1t,00 16,60 0.00 6,00 8.0 0,00 0.00 8.30 0,00 3.8
I T S O I AET 25.00 25.00 0.00 0.00 0.00 0.00 0.00 0.00 f.00 0,00 0,00
Totiprra e BRpERSES 1306, 10
N - 1685.10 0.00 20,95 9.4 63.44 6.4 15.86 15.86 15,86 Bl.86  B1.86 1096.84
Liprhses 166,00 .00 2,00 5.00 6.00 6.00 71.00 1.00 7,00 8.00 8,00 110,00
. .- $5.00 .00 5.00 .00 5.0 5,00 $.00 5,00 5,00 5,00 9,00 4,00
S L SO EPN 600 84,55 89,58 179,10 {79,010 179,00 179,10 17900 179,00 175,100 'M9,00 {70
LI LRAT RN 119,80 2526.45  6317,37  1832,20  8Si4.17  6999.79  6991.31  1688.3% 810,37 384,99 1S04.19
Cogehty €3 an tuee Wi $.99 126,327 316,87 391,86 425,71 M49.9% 149,50 (B4.42 151,52 19,28 6.
N ST} 31170,88 125,79 2652.77  6654.24  B8279.16  B919.88  71349.78  1340.88 1872.7°% 4021.89 40424 1579.50
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JOB NO. : DCIL-10S ) BIRIBIT : 65

UNITRD NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB 1NDUSTRIAL DBVELOPMENT AND KINING ORGANISATION

PROJECT PROPILE O STEAM BOILBRS

ESTIMATION OF INTEREST DURING CONSTRUCTION

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

------------------------------------------------------------------------------------------------------------ T,.ldl
: ¢ p b 1 8 9 10 1l

S TCE RS RRTe 80T 665024 8229.16  8919.88 134978 1340.88  3872.75  4021.89 04,24 1979,50 S1170.8¢

LU R S 0 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0,00 488,28 488,26
' 375070 o654 822916 8939.88  1349.78 740,88 3872.75  4021.89 40424 067,79 51659.16
tquity 6345 133922 338125 423535 4668.63 34898 401420 2335.70 S21D 60060 1521.61 28631.2)
at 65,4 133921 38125 A235.36 468,62  3948.98  4OI4.21  2335.70 5216 670.6) 151,62 28631.23
s 1090 267883 676250 S40.71 933225 1890.96  B0Z6.41  4671.40  4904.)) L4134 3043,23 57262.46

....................................................................................................................
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1 JOB B0, : DCIL-105 BINIBIT : 65

M e e A R el e R D L e L L L L LT Ly oy i

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

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

- 18 pa. LI 3.4 59,07 712 8L 6.l 10,25 40,87 Q.91 e 26,60 501,08
LA 468 LA LB 16340 13021 140,50 BLLIS 8583 23,47 %4e.)

22 4687 183 HB 16340 1382 L4050 BLLYS 8583 925,36

220 4681 LA 2 16340 138,21 140,50 81,75 839,53

220 4687 1834 180 16340 13821 10,50 1508

200 4681 LI 14820 163,40 13021 610,28

L4687 1183 14824 16340 41007

121 4687 I8 L4824 318,60

20 6.8 LM 1608

1A 6.8 89,09

6 - ¢1

LN L.
o
Debl/Bquily 1.0 1.00 1.0 1.0 1,00 _1.00 | 1,00 1.00 1.00 1.00 1,00 1.00

KBARS OF PIRAKCING : BQUITY 20631,

LOAN 8631
TOTAL §1262.46

SINVIINSNOD
INIWJO13A3A




12 - 10

. DEVELOPMENT
CONSULTANTS
JOB NO. : DCIL~105 EXHIBIT : 66
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BOILERS
MARGIN MONEY FOR WORKING CAPITAL
(*'000 US S)
Bank Finance
sl. Period Available = Margin
No. Ilem (Days) Cost (%) (Amam.t)  Money
1. Raw materials and 60 3056.03 100% 3056.03 0.00
Consumables
2. Finished Stock 30 1821.38 100% 1821.38 0.00
3. Sundry Debtors 30 2465.75 100% 2465.75 0.00
Sub-tLotal 7343.16 7343.16 0.00
4. Expenses 30 488.28 0% 0.00 488.28
Tolal 7831.44 7343.16 488.28

- ———— T 1o T D o . e o S > S — ] o — 2. g T . e T
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JOB NO. : DCIL-105 EXHIBIT : 67

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

PROJECT PROFILE ON STEAM BOILERS

STATEMENT OF PRODUCTION AND SALES

(in MT)
OPERATING YEARS
1 2 3 4 5 6 7 8 9 10
_________________________________ - e —— - —— ———e ~
working Days Year 300 300 300 300 300 300 300 300 300 300 !
Ut lisation 60% 80% 100% 100% 100% 100% 100% 100% 100%  100% =
30 MN Bouler
Capacily (No. ) 5 5 5 5 5 5 5 5 5 5
Annual Output {No.) 3 4 5 S 5 5 5 5 5 5
Sales {No.) 3 4 5 5 5 5 5 5 5 5
150 MW Boiler
Capacity (No.) 2 2 2 2 2 2 2 2 2 2
Annual Output  (No.) 1 2 2 2 2 2 2 2 2 2
Sales (No.) 1 2 2 2 2 2 2 2 2 2

SINVIINSNOD
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JOB M0, : DCIL-10§

Average
Selling
Price
108 $/nt)

58 WY Condenser 3600.00

150 MW Coodenser  16000.00

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

BIEIRIY : 64

ONITED NATIORS INDDSTRIAL DEVELOPMENT ORGANIZATION
ARD
ARAB INDOSTRIAL DEVELOPMBAT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

STATEMENT OF REVENDE

{'900 08 §)

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

OPERATING YRARS

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

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

10800.00 14400.00 18000.00 18000.00 18000.00 18000.00 18000.06 18000.00 18000.00 18000.00

920000 25600.00 32000.00 32000.00 32000.00 32000.00 32000.00 32000.00 32000,00 32000.00

3000000 40000.00 50000.00 50000.00 S59000.00 S50090.00 S50000.00 50000.00 50000.00 50000.00

SINVLIINSNOD
INJWJO13AIQ
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308 0. : DCIL-105

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

Rav Materials and Consusabies
Power
Maler

Sud-total
Jontingency (€ 5% on above)

Patar N

- 8. Nied Cost

1! Labour & Plant Overhead *
a) Direct labour

t) Indirect labour

¢} Supervision

Sub-lota)

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

BINIBIY : 69

UNITED NATIORS INDUSTRIAL DEVELOPMENT ORGANIATION
AR
ARAB INDUSTRIAL DEVELOPNENT ARD MINING ORGANIZATION

PROJECT PROPILE OK STEAM BOILERS

COSY OF PRODUCTION AND SALBS

(*000 18 §)

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

OPERATING YEARS

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

17705.54  23607.39 29509.24 29509.24 29509,24 29509.24 29509.24 29509.24 29509.24 29509.24
298,30 396,77 495.25  495.25  495.25 495,25 495.25 495,25 495,25  495.28
6.62 L8 a0 1LOE 1104 1106 1004 104 1104 1164
13010.46  24612.99 30015.53 30015.53 30015.53 30015.53 30015.53 30015.53 30015.53 30015.5)
900.52  1200.65 1500.78  1500.78 1500.78 1500.78 1500.78 1500,78 1500.78 1500,78

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

255,86 2473.66  2591.45  2709.24  2827.04  2944.83  3062.62  3180.42 298,21  3416.00
640.20 672,30 70431 736,33 768.34 800,36 832,37 86438 896.40  920.41
403,20 423,36 443,52 463,68 uB3.84 50400  S20.16 544,32 56448 SB4.64

--------------------------------------------------------------------------------------------------
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JOB M0, : DCIL-103 BIBIBIT : 69
{'000 08 §)

OPERATING YEBARS

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

1 2 ) { 5 6 1 8 9 10
. Cther Fastery Bapenses
i Matatenance & 3\
» Plaal & Equipeent 300,25 300.2% 300,25 300,25 300,25 300,25  300.25 300,25 300,28 300.28
© M3iatenance ¢ v .

-n Building & Civil Work 75,95 235.95  2715.95 275,95 15,95 215.95 175,95 275,95 215.95  275.95
*+ Misce]ianeous 5.4 US4 IS s 10 us.a s US4 1M 18N
Sub-total 69140 691 44 69144 69144 69140 691,44 6SL.M4 69144 691,44 691,44

i1 Adarmistrative & Sales Bipenses
a' Salaryes ! 587,22 1036.58  1085.94  1135.30 1184.66 1234.00 128338 133274 1382.10 1431.46
5) Jverheads 19746 W71.02 U9 .06 236,93 246,80 256,68 266.55 276,42 286,29
Sub-total 1184.66 124380 1303.13  1362,36 1421.59  1430.82 1540.06 1599,29 1658.52 1717,79
Total '1ea10m1) 515,44 5504.66  5733.85 5963.05 6192,25 642145 6650.65 6879.85 7109.05 733U
Jontrzgency (@ 5% on above) 263.77 15,23 286.69 298,15 309.61 321,07 332,83 343,49 15549 366.91
totay 3 §939.21  5779.8%  6020.5¢  6261.20 6501.86 6742.52 6983.18  7223.84  T464.50  1705.1%
*.1a. Cost of Produclion 24450.19 10973.53 37936.85 37777,51 3B018.17 38258.83 38499.49 38740.15 18980.81 39221.46

and Sales tASBl  sssesser cscecess cmciciis cnciecon cnmeceoo csscens cecmecao coecisos consecle cosescne

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

* Assused to 1acrease at the [lal rate of 5% straight line every year

SINVIINSNOD
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- Jo3 0. : DC'L-105 BXEIBIT : 70

ORITED NATIONS INDUSTRIAL DEVELOPENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVRLOPMERT AND MINING ORGANIZATION

PROJECT PROPILE ON STEAM BOTLBRS

PROJECTED PROPITABILITY STATEMEN?

{1900 08 §)
OPERATING YEBARS

Elewents 1 2 ] 4 S 6 1 B 9 10
taw Malerials and Consumables 17705.54  23607.39 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24
inwer 98,30 396,77 495,25 495.25  495.25  495.25  495.25 495,25  495.25  495.25 —
dater 6.62 8.83 11,04 11,04 11,04 11.04 11,04 11,04 11,04 11,04 1
{abcur & Plant vverhead 1399.34  3569.32  3739.28  1909.25  4079.22  4249.19  4419,15  4S89.12  4759.09  4929.05 '
sther Factory Ripenses 691,44 69144 691.44 69 44 B9L.A0 69144 69144 69144 69144 691,44 o
Adsinistrative & Sales Bipenses 1184.66  1243.90 1303.13  1362,36 1421.59  1480.,82 1540.06 1599,29 1658.52 1IN

Sub-total 2328591 29517.66 55749,38 35978,58 36207.78 36436.98 36666,18 36895.38 37124.58 3715).77
Coat1ngency 116628 145,08 1782.47  1798.93  1810.39  1821.85 1833.31  1844.77 1856.23 1867.69
i 24450.20  30993.5¢ 37536.85 131777.51 38018.17 38258.83 33499.49 18740.15 38980.81 39221.46
stock Variation 182138 SSL01 -524.00 <1467 -B4.6Y <167 1467 -LA6T  <14.66  -14.6)
Cost of Production and Sales 22628.81 10469.53 37012,85 37762.84 38003.50 38244.16 I8484.82 2B725.48 18966.15 19206.79
PROJECTRD REVENDE 30000.00  40000.00 50000.00 50000.00 50000.66 50000.00 50000.00 50000.00 S0000.00 50000.00
Profat before Interest and
Deprecialion 319 9530.47 1290715 12237.06 11996.50 11755.84 11515.18 11274.52 11033.85 10793.2)

SINVIINSNOD
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JOB B0, : DCIL-108 BIRI3IT : 70
{'000 0§ §)

OPERATING YEBARS

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

Sa Terw loan

- 41 pa. 4008.37  4008.37  4008.37 3700.04 339170 3083.36  2775.03  2466.69 2156.36  1830.02
Je Working Capital Loan

- 4 16\ p.a. W9 1691 BaL.18 580,45 2930 0.00 0.00 0,00 0.00 0.00

Sub-tai 5183.28  5183.28  4889.55 4287.49 3685.44 J083.36 2775.03  466.69 2158.36  1850.02

frefat before Depreciation 187,92 149 8097.60  7949.6)  8311.07 862,48  8740.15 8807.83  8875.49 894119

teprec:alior and Asortisation 2590.85  2590.85  2590.85  2590.85  2590.85 2590.85  2590.85 2590.85 2590.85 2590,8% -
seaiyl before tay -402.93  1756.34  5506.76 538,82 5720,22 6081.63 6149.30 6216.98 C€284.64 6352, ;
Tat 0.00 324,43 1446.46  1440.98 1560.79 1678.72 1721.45 1762.%6 1302.14  1840.33 ~
“istritutable Prafat -402.93  1381.91  4060.29  3917.84  4159.43  4402.91  4427.85  4454.42 482,50 4512.01 o
sividend 0.00 0.00 0.00  2863.12  3578.90  4294.69  4294.69  4294.69  4294.69  4294.69
Retaloed Earnings -402,93  1381.91  4066.29 1054.72  580.5) 168,22 13,16  199.73  187.81 2702
Add Back : Depreciation &

Asortisation 2590.85  2590.85  2590.85  2590.85- 2590.85 2590.85 2590.85 2590.85 2590.85  2590.8%

ABT CASA ACCROAL 281,92 3972,76  6651.14  3645.57 171,38 2699.07 2124.00 2750,58  2778.66  2808.17

SINVIINSNOD
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JOB B0, : DCIL-10S BIBIBIT : 7]

DAITED NATIORS INDUSTRIAL DEVELOPMENT ORGANIIATION
: ARD .
ARAB INDUSTRIAL DEVELOPMENT AND MIRING ORGANIZATION

PROJECT PROPILE ON STRAN BOILERS

STATEMERT OF FITED ASSETS AND DEPRECIATION ONDBR STRAIGAT LINE METHOD

{"000 08 §)
Value technical  Sub-  Contin- Sub-  Inlereal Sub-  50% of Rale Amount
-3t iiilon Knov-hov  Total  gency Total during Total  Pre-op Total
B Fees Construel Eipenses (})
i. Lam & iLand Developeent 098,20 0.00 098,20 0.00 7098,20 0.00 7098.20 0.0r 094,20 0v 0,00
2, Building & Cavil Work 5951 1304.42 28899.53 1717470 30674.23  4080.98 34755.21 694,17 15449.18 "% 1417.,98
3. Plat & Mahrpery 10008,22 473,08 1048130  643.65 11124.95 14830.09 12605.04 251,76 12856.80 3102854
4. Miscellaneous Piaed Assets 285,54 13.5¢  299.04 18,36 317,40 2.3 159,63 117 66,80 1IN W00
. Prelwminary Bapenses 50.00 0.09 50.00 0.00 50.00 0.00 50,00 0.00 50.00 18 5.00
3. Pre-operative Bipenses 1906.10 0.00 1906.10 0.00 1906.10 .00 1906.,10 -953.10 953,00 108 95.30
. Pechnical Knov-hov Pees 1791.00 -1791.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 o 0.0
sub-tolal TR 8 51170,80 56174.18 56774.18 590,85
1, 2 atiagency We.N 0.00 243671 -6 0.00 6.00 0.00 0.00 0,00 eemenes
Sud-totat S1170.88 $1170.88 S1170.88 56774.18 56174.18

3. Interes\ during Consiruction §603.30 0.00  5603.30 0.00 5603.30 -5603.30 0.00 .00 0,00

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

total 674,18 617418 56174.18 5677418 56774.18

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

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

SINVIINSNOD
INIWJO13IAIA

LL - a1




J0B M0, : DCIL-10S RIBISIT : 72

SRITED WATIONS INDBSTRIAL DEVELOPNENT ORGANISATION
ARD
ARAB INDOSTRIAL DEVBLOPMENT AND MINING ORGANISATION

PROJBCT PROPILE OR STEAM ROILBRS

AT CONPOTATION

. {1000 us §)
- OPBRATING YERARS

l 1 ] { 5 b ] 8 9 10 —
--------------------------------------------------------------------------------------------------------------------------------------- N
L}
Profat belore Depreciation 8.9 434119 B097.60  7949.67 311,07 8672.48 240,15 880783 981549 8943.19 o

Less : Current Depreciation 37,92 206,55 BILLIS 218574 2067.89  1957.60 185434 175,59  1666.91 158186

Baladce 0.00  1900.64  5785.85 5763.92 6243.18 6714.88  6085.82 70%50.24 7208.58 71361.33

Less : Doabsorbed Depreciation 0.00 402,92 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00

tazable Incone 0.00  1497.72  S785.85  5763.92  6243.18 614,88 685,82  7050.24 1208.58  7361.33

taz ¥ 2N 0.00 30443 1H46.46  1440.98 156079 1678.72 172145 1762.56  1802.14  1840.33

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

SINVIINSNOD
INIWJO13A3A




JOB NO. : DCIL-105 EXHIBIT : 73
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BOILERS
DEPRECIATION FOR TAX
('000 US §)
Building & Plant and Misc. Fixed

wDhVv Civil Work Machinery Assels Amortisation Total

Rate 4% 8% 10% 10%
Value 35449,38 12856,80 366.80 1003.00
Depreciation Year } 1417.98 1028.54 . 44.02 100.30 2590,84
Balance 34031.4) 11828.25 322.79 902.70
Depreciation Year 2 1361.26 946,26 38.73 100.30 2446,55
Balance 32670.15 10881,99 284.05 802.40
Depreciation Year 3 1306.81 870.56 34,09 100,30 2311,75
Balance 31363.34 10011.43 249,97 702,10
Depreciation Year 4 1254,53 800,91 30.00 100.30 2185.74
Balance 30108.81 9210.52 219,97 601.80
Depreciation Year 5 1204.35 736.84 26.40 100,30 2067.89
Balance 28904,46 8473.68 193,57 501.50
Depreciation Year 6 1156,18 677.89 23.23 100,30 1957.60
Balance 27748.28 7795.78 170.34 401.20
Depreciation Year 7 1109.93 623,66 20.44 100,130 1854,34
Balance 26638.135 7172.12 149.90 300.90
Depreciation Year 8 1065.53 573.77 17.99 100.30 1757.59
Balance 25572.81 6598.135 131.91 200.60
Depreciation Year 9 1022.91 527.87 15.83 100.30 1666,91
Balance 24549,90 6070.48 116.08 100,30
Depreciation Year 10 982.00 485.64 13.9) 100,30 1581.86
Balance 23567.91 5584,84 102.15 0.00

WDV : Written Down Value

SINVIINSNOD
INIWJO13A3A
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J08 %0, : DCIL-108 BIEIBIT : N4
ORITID WATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

ARD
ARAB IRDOSTRIAL DEVRLOPMENT AND MWINING ORGARIZATION

PROJECT PROPILE ON STEAM BOILERS

WOREING CAPITAL REQUIREMENTS
{Bscluding Cash and Bank Balances)

{'000 Us §)

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

S e R L L L R R T R T L R R R R R LR AR A AR LAl Al l Al el

.. Rav naterialy & Consumables 3056.03  6112.05 7640.06  7640,06 764006  7640.06  7640.06  7640.06 640,06 7640,06

«. Froished Stock 1821,00 245,39 2069.39 208406 2898.73  2913.40 2928.07 294274 957,40 297,07
3. Sundry Deblors 5.7 65,75 465,75 ES.IS 465,75 2465.75 265,75 2465.75  2465.75  2465.15
toTaL 143,16 10923,19 12975.20 12909.87 13004.5¢ 13019.21 13033.88 13048.55 13063.21 13077.88
Increase/{decrease) 134316 1580.03  2052.01 14,6 14.6) .6 18 1.6 166 14,60
Stock Variation 182138 S24.01 524,00 14,67 14,6 6 1.8 .67 1466 1467

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

SINVIINSNOD
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JOB 0. : DCIL-105 BIRIBIT : 75

ORITRD WATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDOSTRIAL OEVELOPNENT AND WINING ORGANISATION
PROJECY PRCPILE ON STEAN BOILERS

PROJECTED CASE PLOW STATENENY

{'000 68 §)
Y J ! R ”
Coa'lructlon ---------------------------------------------------------------------------------------------------
F-riod 1 2 ) { $ 6 ] ¢ 9 10
LI NCH T 1 :-':
|
JLofease 1b Share vapital 2803l 23 0.00 0.00 0.00 0.00 0.00 0,00 9.00 0.00 0.00 0.00 N

Increase in Ters Load 2863123 0.00 0.00 0,00 0.00 0.00 0.00 f.00 0.00 0.00 0.00
‘ncrease 1n Bank

Load 0,00 343,16 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00
Profit before Taz with
isterest added back 0.00 780,35 6939.63 10396.30  9646.31  9405.66  9164.99 8924.3)  8683.6)  B443.00  8202,36
, bepreciation 0.00 2590.85  2594.85  2990.8%  2590.85  2590.8%  2990.8%5  2590.85  2590.85  2590.8%  2590.8%
4 T0TAL ‘A’ $2262.46 141435 9530.47 12987,15 12237.16 11996.81 11755.84 11515.18 11274.52 11033.85 1079321
o 33
<
Tacrease 1n Capital Zm
Gipenditure S1170.88 0.00 0.00 06.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86
Iacrease/(Decreasel 10 — 9
wrking Caprlal 0.00 343,16 3500.03  2052.01 14,67 14,67 14,61 14,67 14,67 14,66 14,67 ;g
z m
=Z
-




t | |

JOB M0, @ DCIL-148 LINIBIT ¢ 1S
£'000 US §)
Y 2 A R
CONLIUCLION s<ccvmcmsecrrescnmcnccncaacnnnne T T L L T T R R R L L R R
feriod I 1 ) \ y b ] ) 9 10
“frs

oL tern Load

-4 10 pa. $603.30 400837  4008.3)  4008.3) 300,04 3391,70 3083,36 2775.00  2466.69 2198.36 1850.02
u Working Caprtal Loas

- 416\ pue, 0,00 17491 1491 B8L.18 AN 10LM 0.00 0,00 9,00 9.00 .00
*alai loterest 603,30 518,28  S183.20  4889.5%  4287.49  1685.44  208),06 2775.03 466,69 2158.36 [1&50.02
th 0.00 0.00  374.4)  L446.46 144098 156079 1676,22 172145 1762.56 1802.14 1840.) ~
Yowotand 9,00 .00 8.00 0.00 2063.12  3S78.90  4294.69  €294.69  4294.69 429469  4294.69
paveey ©f tere e 0.00 1.00 0.00 220240 2202.40  2202,40  2202.40  2202.40 2202.40  2202.40 2202.40 N
fepaveey DoMarang

Taprtad T 2,00 0.60 185,79 183509 183509 1839.M9 0,00 0.00 0.00 0.00 0.00

FOTAL R S6TM.18 1252644 10973,53 12426.20 1264444 12077,99 11273.84 11008.24 10741,01 1047228 10202.11

apeniy Balance 0,00 488,28 2676.20  1233.14  1794.08  1386.79 505,31 980,31 149425 2020.76  2889.36
Surpius 'tDef1c1l) during
1he Year \ A -B) 88,28 218092 -14d3.06 96094  -407,29  -88L.48 482,00 506,94 53381 S6l.60 591,10
Clasizg Balance 60020 2676,20 123014 1794.08 138679 505,31 98731 149425 201,76 2589.36  3180.46

----------------------------------------------------------------------------------------------------------------------------------------
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JOB 0. : DCIL-165

ORITED MATIONS INDOSTRIML DEZVELOPHEAT ORGANIZATION

ARD

ARAD INDOSTRIAL DEVELOPHERT AND MINING ORGANISATION

PROJEC? PROPILE ON STRAM BOILERS

PROJECTED BALARCE SHERY

BIRIBI? : 76

{000 s §)

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

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

Agd.

Less:

444

Less

W61
978.98
13610,
302,40
28000.81
6NN
5743904
50799.08
0.00
6648.96

1631,
§039.2
33670.49
102,10
32968.39
26428.43
939102
10299.5)
0.00
11087.70

8631,
6093.99
s
601,80
n.a
24226.43
58349.85
45008.98
0.00
12540.87

1863123
6674,52
35308,1%
501,50
34804.25
22024.0)
96828.28
43184
0.00
13509.85

1863173
6282, 4
35413.97
401,20
san
19821.6)
5483440
40827.88
0.00
14006.52

631,20
6915.90
35541.11
300.90
356,20
17619.2)
52865.46
8370
0.00
14528.13

28631,
1075.63
15706.86
200.60
15506.26
15416.83
$0923.09
35046.78
0.00
15076.31

AN
1263.4
15894.67
100,30
3819401
1IN0
19008.80
31256, 2)
0.00
15652.57

20631.2
480,76
611,99

0,00
16111.99
11012,0
110,02
30063.68

0.00
16258, 34

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

}

Share Capilal 6311
Reserves & Surplus 0.00
SHARTROLORRS' POND 28631.2)
Intangible Assets 902.70
TANGIBLE NET WORTH MN.9
*a1p Loae 161,
CAPITAL POND 56359.76
Nel Fried Assels 53280.63
loss 402,93
NET CURRENT ASSETS 2616, 20
CORRERT ASSETS

workiag Capital 14316

cosh & Bank Balamce
a3 per Cash Flow Slatement  2676.20

10923.19

123014

1297520

1794.08

12989.87

1386.79

13033.88

149425

13048,55

02,78

13063.21

1989.36

13077.88

3100446

TOTAL A 10019.36

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

CURRENT LIABILITIES

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

Bank Loan 1416

$507.00

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

AT CORREET ASSETS (A-B) 216,20

----------------------------------------------------------------------------------------------------------------------------------------
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12 - 24

CEVELOPMENT
CONSULTANTS
JOB NO. : DCIL-105 EXHIBIT : 77
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND :
ARAD INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BCILERS
BREAK-EVEN ANALYSIS
('000 Us s)

31.

No. Particulars Amount
1. Raw Materials and Consumables 29509.24
2. Power 495,25
3. Water _ 11.04
4. Sub-lotal (1 thru 3) 30015.53
5. Coni.ingency _ 1500.78
6. VARIABLE COSTS 31516.31
7. REVENUE 50000.00
8. CONTRIBUTION (7 - 6) 18483.69
9. Labour & Plant Overhead* 4164.20

10. Other Faclory Expenses 691.44

11. Adminislrative & Sales Expenses?* 1451.21

12. Sub-Total (9 tLhru 11) 6306.85

13. Contingency 315.34

14. Sub-Total (12+13) 6622.19

15. Interest?* 3556.25

16. Deprecialion 2590.85

17. FIXED COSTS 12769.29

BREAK-EVEN SALES 17*7/8 34542.05

BREAK-EVEN POINT 69.1%

CASH BRFAK -EVEN SALES 27533.58

CASH BREAK -FEVEN POINT 55.1¢
. Average over 10 year s




JO3 NO.

: DCIL-105

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

AND

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION

PROJECT PROFILE ON STEAM BOILERS

INTERNAL RATE OF RETURN

('000 US $)

7371.19

9530.47
12987.15
12237.16
11996.50
11755.84
11515.18
11274.52
11033.85

10793.21

-57262.46
7371.19
9530.47

12987.15
12237.16
11996.50
11755.84
11515.18
11274.52
11033.85
10793.21

v e e m e e e o e - P e e e ¢ S e o — D - = m am S e A o o = - ——— — - -

Ooulf low

Inflow

frro jecl

Preol

Cost

before Interest Deprecraltion & Tax

DEVELOPMENT
CONSULTANTS

EXHIBIT : 78




SECTION - 13
PROJECT IMPLEMENTATION PLAN




DEVELOPMENT
CONSULTANTS

PROJECT IMPLEMENTATION PLAN

The Sleam Boiler manufacturing plant will be sget up in
Egypt. The implementation schedule of the key activities

involved in selting up the plant is presented 1in

The programme covers a time span of 33 months starting from
the preparation and finalisation of Detailed Project Report
(DPR) and ending on tLhe commencement ' of commercial
production. It allows adequate time for procurement and
ereclion of tLhe equipment. Ereclion of heavier equipment
will becume easier if procuremenlt and installation of EOT
crane is speeded up. The Lotal Lime span of 9 to 15 months
for delivery of equipment at site have Lo be strictly
adhered (o, as this will involve international competitive
bidding. Any delay in this stage will adversely affect the
commissioning of the planiL in time.

Recruitment. of personnel has been shown in various key
points during the implementation slage. Experienced
personnel will be recruited within the first six guarters

for senior levels.

Though not included in Lhe key activities, it is important
that the clienlL applies for and obtains the necessary

funds f{rom the concerned financial institution well in Lime.




distribution of water, compressed air

JOB NO. : DCIL-105 EXHIBIT : 79
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
AND
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION
PROJECT PROFILE ON STEAM BOILERS
PROJECT IMPLEMENTATION SCHEDULE : STERAM BOILERS
Months

st. ceecammm e ——— e ——————————
No. Activity 0 3 6 9 12 15 18 21 24 27 30 3
1. Finalisation of Detailed Project . : N : : : , : ' ' H .
Report e S I T S A T

1 ) () ) ] (] . ) L] ) 1 L]

L] [} (] ] L] 1 1 1 ] ) 1 )

2. Entering into agreement for ' : 1 ] ' ' : ' ' ' ' 1
callaboration ' : H H : H ' ' ' H : :

1] 1] 1 ) ) ) [] ] ) ) ) [}

' L] 1 ] ) L} L] [} ) ) ) [}

1. Finalisation of detailed engineering ' HE h ' H H : H H H :
Report H ' : H H ' H ' ' : : '

) ) ’ [} ) ) ] ) 1] L L] )

4. l.and development at site : p - : . H H : 4 ' ' '
L 1] ) ] 1 ) ] 1 1 [} 1] L}

5. Civil design and construction .f : ' ) : : ' ' } | ' ' H
workshop and auxiliary building, etc., \ : ' ' : H H H % 4 ! '
including detail engineering for : : Y $ + $ o o) ‘ ' ' '

[ ] ) ] ) t ] ) 1 [) ¥

L] L 1 L] L] 4 ] ] 1] ) (]

and power systems
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DEVELOPMENT

79
N

30

27

EXHIBIT

24

Months
1R )

15

12

k!

of

including

- - T 54 T ) ey ot o T T M ST e o —

canstructinn

building,

Activity
and

design
administrative
design of

DCIL-105
system

St
No,
b, Civild

JOR NO.

lighting

and

ventilation

af

and floating
documents for procurement of equipment

7. Preparation

inclusive af main plant and machinery,

utilities,

etc,

FOT cranes,

of

finalisation
equipment

evaluation and
cantracts with various

suppliers

Rad

10. Delivery of equipment at site
11, Brection of equipment including main

9., Recruitment of personnel

S.

CONSULTANTS

LTI P S
_

— %

- me me et ee e wr P as - aa —e -

and

cranes

EQT

plant,
distribution systems

Trial run
16, Commencement of commercial praduction

12. Fquipment and Process Testing

13. Training of personnel
14, Commissioning of plant

15.

-—— - ——
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TRANSFORMER HOUSE

CXYGEN I:Q.OUSE

270.0
COMPRESSCR HOUSE

_ PUMP HCUSE ACETYLENE HOUSE
i .
i | - ‘ . i
[
) P 4
N7: P
- - - S e —
l 1]
F ORG E AND
vV E s s £ L H 0 P
T U B E A
]
S H
{
L A T E AND S T R cC T U R A L . )
!
S H 9 P |
N WELDING DEVELOPM
TESTING LABORATOR
M A CHI NE S H O P
- ’ CFU T U R E £ X
; -/,/ \\"_
3 - ——

WEIGH BRIDGE




USE
TRAINING CENTRE

_—_—_‘—“——,-

CANTEEN

AND HEAT TR E

S H C P

AT M E N T

s ae 8 B J

LOADINGAUNLOGADING

AR E A

S T CR G
VELOPMENT ANDMATERIAL
L ABORATORY
R A W MA T ER I A
E EX P A NS | O N 5T06 R AGCE

b

i

— e o — —— — —— —— —— — i o—— — ——— o o o] 1

\\,\




T
|

T

rreT
S

g &
LT 4o 4
B Vi

[ e

ADMINISTRATIVE BUILDING




n i

12

'E|YPV'ITTT’,IYY,T
5

H
N A O S SO

l 7TTI rThrTT_rT":’
— 1 x-L4_3 L;LJ l

"
- ' - o J:g
m 'gr'ﬂ"

ADMINISTRATIVE BUILDING

o o




2.0

F==—====

- — e

OPEN A R E &
SECURITY |
_——_—_ Mg Sumu Jm

}

¥
e
“/' ) ‘ ‘

i
F
)

S N S

.’



L

|

[f WEIGH BRIDGE

C P E N A R E A

oy
|

CAR PARK

4

ADMI
8 U 1

SECURITY [] -
&
FIRST AID
—-—_————————__"-.— :

8 ] _—‘—_—_}

. - .
] = .
e e oz e ¥ el i
TrEETE [ 17~ I
#Ff%%g@ 3 - o=
CRRS A
DR
i 4
: RN
Noa [ ..
. \’ ) )
~- ~ .
[4
.w o
N ‘ WELDING DE VEI
A ) . r o —
- T r .
. . - :
¥ B
' s
L= )




DMINISTRAT! V E
BUILl L DING

TR A NS POR T

- e W A W e S ¥

EE e % : e
T »-‘ e <.
- e - ‘
) 7 .
DEVELGPMENT AND MATERIAL TESTING }
LASORATORY
1, i
b ‘! 4
p— -—{y——_—_. - ——— e o ..._....J
;‘
ELEC |MECH|STRL JARCH NATURE OF REVISION & GESCRIPTION
167 T T T 1.1 T77T T 8 P




27

—

BLOCK LAYOUT FOR STEAM BOILER MANUFACTURINC

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZ
ARAB INDUSTRIAL DEVELOPMENT & MINING ORGANI

JE

DEVELOPMENT CONSULTANTS

CONSULTING ENGINEERS
BOMBAY @ CALCUTTA @ MADRAS  NEW DELHI

DRAWN M.C DESIGNED _M.C SCALE _1:7°
PROJ ENGR. ENG MGR DATE 9.7.¢
DEPT. HEAD Josno DCIL
PTION RELEASE STATUS | DATE [REV NO DWG'NO'J EXHIBIT_34 B
] 10 ] S E I S BN - i

- . N SO Rt N s ey




BLOCK LAYOUT FOR STEAM BOILER MANUFACTURING PLANT.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION &
ARAB INDUSTRIAL DEVELOPMENT & MINING ORGANiZATION

o JEE

DEVELOPMENT CONSULTANTS LTD

CONSULTING ENGINEERS

BOMBAY ¢ CALCUTTA # MADRAS ® NEW DELHI

ORAWN M.C DESIGNED _M.C SCALE _1:750
PROJ. ENGR. ENG MGR DATE 9.7.93
DEPT.HEAD | JOBNO. DCIL 45010
REV.
e Fevro] DWG-NO. ExHiBIT_34 NO.
L 2

10
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