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Project Profile on Steam Boilers 

Dear Sirs : 

We lake pleasure in submitting lo you twenty <20) copies of 
our Final Report on lh~ above subject. 

We trust Lhat you will find lhe present report 
responsive lo your requirement. 

useful and 

We look forward lo further 
organisation in future. 

Thanking you, 

aHHociat.ion wilh your 

Very lruly yourd : 
DEVELOPMENT CONSUJ,TANTS 

INTERNATIONAL LIMITED 

Siddharlha Ganguly 
Project Coordinator 
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The Sixth Arab Industrial Developmer1t Conference held in 

Damascus in OcloLer 1984, stressed on l.he iMportance o{ 

setting up facilities in the Arab region for manufactvre of 

products used in electricity general.ion, transmission and 

distribution. Subsequently, the Arab Industrial Development 

And Mining Organization <AIDHO), prepared a Sectoral Reporl 

on the status of electricity generation, growth prospects in 

the r~gion and requirement of equipment/faciJiLies thereof. 

The study covered 21 Arab countries for the ~riod 1986-2010 

AD. 

Based on lhe findings of the Seel.oral study, AIDHO in 

consultation with UNIDO, shortlisted 8 products for which it 

wanted lo gel. project profilea prepared. One of t,he 

designated products is Steaa Boilers. The objective of the 

project profile is to provide sufficient information so that 

prospective promolers and sponsors find themselves in a 

position to evdluate the project. 

The Scope <Jf Work for this Project Profile includes the 

following : 

o OeHcriplion, special characlerislics, features and 

USP.a of UH- product 

o Identification o{ major end-user induslri~H 

o AsePasment of presP.nt production capacity 

o AHYeHsmenl. of HUppJy ~nd demdnd for lhe product in 
the designdted req1on 
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o Identification of demand-supply gap and evaluation 

of the possibility of entering the market 

o Description of basic manufact:uring process 

o Process flow chart 

o Brief specifications of plant and machinery, and 

their indicative prices 

0 Estimated requirements of raw materials, 

sources and prices 
t.heir 

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 lo the following 13 countries -

Algeria 

Egypt 

Jorddn 

Libya 

Saudi Arabia 

Syria 

lJ.A.E. 

Bahrain 

Iraq 

Kuwdit 

Morocco 

Sudan 

Tunieia 
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A separate market survey, according to AIDHO, was not 

required lo be carried out prior to preparing lhiY project 

profile as the information and projections contained in the 

Seclor~l Hludy conducted by lhem was indicated lo be 

ddequate for the purpose. Therefore, the Section titled. 

'Market Analysia' is based entirely on the Sectoral study 

carried out by AIOMO. 

The contents of this Report have been organised in a manner 

as to present the reader with a logical sequence of analysis 

and findings. 

Salier1l features of the project have been aummarised in the 

following Section. The Section presented thereafter 

describes the product, with a view lo familiarise the reader 

with its features, characteristics and uses. The Section on 

'Markel Analysis' provides demand projections. Plant 

capacities and recommended locations for establishing thr. 

proposed manufacturing facilities are discussed in the next 

Section. 

Manufacturing process is dealt with in lhe Section lilied 

'Manufacturing Process'. This is followed by a Section on 

'Plant and Equipment'. Estimates of raw materials and other 

inputs, requirement of utilities, and estimates of apace and 

layout are preaented in aeparate Secliona. These are 

followed by a Ser.t1on on estimated requirement of manpower 

and t.be recommended orqani11ation 11lructure. 

111 11 Ill I I I I 
I II II I I I 

I 
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It is recommended that one (1) manufacturing plant with a 

capacity of 8,650 tonnes per annum (TPA) be set up to 

manufacture stea• 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. 

It will cater to the requirement of entire Afro-Arabian 

region. 

It is observed that with the increase in demand for power, 

n~w power generating stations would be set up, and that by 

ilself will justify establishing the proposed plant. 

Summary of basic parameters and significant features of the 

Project is presented in Exhibit-I. 
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.JOB NO. ocn.-tos EXHIBIT : 1 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

SUMMARY OF FINDINGS 

------------------------------------------------------------
SL 
No. Project Parametera Recommendaliona 
------------------------------------------------------------
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Loc.:c.ilion 

Pldnt Cdpacity (TPA} 

Product-mix (Noa.) 

30 MW bojler 

150 MW boiler 

Art~<t Requirement 
( Squdre l'!etres) 

Manpower Requirement 
<Numbers) 

Implemenlalion Period 
I Months) 

Project Co8l <Million S> 

Bredk-Rven Point (\) 

IRR ( \) 

Egypt 

8,650 

5 

2 

87,700 

806 

33 

57.26 

69 .10 

39.60 

------------------------------------------------------------
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Steana boilera used ua power plant.a are universally of the 

wdter tube design. This type of boiler baa a large heating 

aurface and can operat.e in l.he super-crit.ical range, wit.h 

the steam te•perature ranging up to 540°c. Operating 

preasures may be as high as 340 Kg/sq cm, but pressure of 

240 Kg/sq c• is most c0111DOnly employed. Modern boilers can 

produce enough aleam to drive a 1500 MW turbine. 

The boiler is a custom-built, fired pressure vessel, 

designed and 1DC1nufact.ured to suit apecif ic requirementa of 

customers. The fuels used for firing a utility boiler may be 

either coal, fuel-oil or gas, or a combinal.ion or these. It 

is mandatory that the design and manufacture of all power 

boilers conform to accepted boiler codea. Thea~ codes are 

developed by regulating agencies and/or renowned 

institutions in different. countries. Exhibit-2 presents an 

indicative li•t of s~me such agencies/institutions. 

Aside frona conforming lo t.he designated standards and codes, 

a boiler must be designed, keeping in mind the Jllowing 

characleri11lica 

o. Il should be able lo achieve a high degree of heat 

trdnsfer efficiency, with minimum heat loss. 

o It Hhould be able lo aupply required quantity of 

eleam on a alable dnd continuous basis. 

o IL ahould be able lo deliver dry aleam which ia free 

Crom duet itnd other extraneous matter. 

' 
11 I II 111 I Ill I 111 I I 1111 Ill I 
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It should be capable of producing superheated steam 

over the specified temperature range, at full load 

and over the entire range of load. 

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 simi!ar 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. Its 

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. 

Jn case of large power plants, however, it may be determined 

by the space required fer steam separating devices. 

A boiler drum is mdde up of four cylindrical sections 2nd 

two hemispherical heads. A number of stubs and nozzleH are 

pl<tc:ed <tlong the length of the drum. These are connr.cted to 

I.ht~ Hf.P.itm yenerat i ng etnd Huperheat i ng Hurf aceR of the boiler 

unit. I.argr. noz;r.leR on the bottom of the drum and pueh-oute 

rm th~ hF-mJ kpher ir:a I h..-ad connP.<:t the drum to the down 

r:omerH through whit:h thP wat.t>r IR Hupplied t.o vari<HJH 

'~irc·u1t.H of U11• fjt·111•r.it 1nq HyHt.t•m. 
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tubes, water walls, superheater 

absorb heat from the furnace gas as 

and 

they 

perform their respective functions of heating water to the 

sa~uration point, and of superheatiny 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 increases 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° C at 88 kg/cm2 ), it becomes necessary to superheat 

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 ~uilt with tubes of larger diameter, and 

external fins to increase the heating surface 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 conditionR vary with the load. Convection 

type superheat~rs exhibit r1s1ng temperatur~ character­

istics, while in radiant auperhe:iters, thP. temperaturP. 

fall8 with load. Radiant and con~ecLion superheaterR, wh~n 

connP.cted in aeries, hdve opposing temperature character­

iHt. i1:H th ... t t.,~nd to cancel the var1<tt.ion in Ruper heat. fn 

t.hiH 1: .. -uu~, f.h,. fin.ti Hup1•rh1·at iH produced in t.h~ <:onv,~<:t.ion 

zon~. 
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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 is 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 boil~rs. Nowadays, they are used with stoker and oil­

fired boilers too. 

Welded panel walls are used for manufacture of leakproof 

furnaces. The tubes are spaced about 10 to 12 mm apart by 

means of bars, ~hich are then fused together with the tubes 

to form a continuous metal furnace lining. 

Economisers 

The boiler economiser is a feed water heater, deriving heat 

fr,>m the gaaeous productCJ of combustion that are discharged 

from the evaporative HP.clion or supPrheater section of the 

boi IP.r. The feed water ent.ers the boi !er at a temperature 

tipf'rPr·iahJy lower than thi:tt of saturated eteam. Generally, 

th~ 1•c:onomizerH arP. arrdnged Ho .ts to c:auae downward flow of 

gaR and upwrtrd flow of water. ThiH arrangement results in 

maximum mean temperature diff Prfl'nce for heat tranafer and 

dvoida w;.etP.r h.tmmer .:.ct.ion. Thf~ t.uh,.~H forming the heating 

,.mrfa<~e iirt• r'.IO!·Wly Hp.11:t-•d. Tht•fff• "'"Y t•ithf!r he"' the plitin 

'-Yl't! or providPd with .. xt1•rnl1•d 'iurf;ir:t•H Huch ..tH finH. ThP. 
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tubes are made of 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 recupe~ative 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 transferring 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 ~m diameter. Flue gases pass through tubes 

around which the air to be heated circulates. 

The regenerative air pre-heater is built aa a static double­

chambered casing with tubular elements. It is provided with 

valves to alternate the gas/air flow. In power plante, 

however, valvelesR rotary regenerative heaters are more 

common. The elements of this type of heater are masses of 

met.al in the form of crumpled or c1~l lular Rt.eel Hheet.R built 

rn I.he form of a cylindric<tl rotor with its shaft ,..o 

mounted that the rotation r.arriPR its elementH alternatively 

through ~ir anrl flue YiiH pasHd<Jf!H. The rotor t.tu-nR <Jt a 

H('f•Pd of <ibout. 1 rpm. Thr· 1 :;1s1ncJ 1n whir.h tht> rot.!1r i:ot Rel 

IH d1virl1·il by di.ipt.r.HJlllH .rnd Hr•ii)H so that. t.hf.! Cf..tfl may 
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continuously flow through one side and the dir mdy flow 
through the other. 

Furnace 

When pulverized-coal or cyclone furnace firing is UMed, the 

walls housing the burner or cyclones, are designed lo 

accommodate the burners as well as the necessary fuel and 

air supply lines. Suitable clearance is maintained between 

burners lo avoid interference of the fuel streams between 

one burner and another. Clearances must also be provided 

between side walls and between each burner lo avoid flame 

impingement on the furnace walls. Flame impingement on the! 

walls may resul l i~ overheating of wal 1 lubea or excessi•.-e 
deposits of ash or slag. 

When fuel is burned in stokers or healers, Lhe Mize of the 

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

The furnace should also be designed such that combustion ia 

c~omplete with due regard to the factors of temperature, 
turbulence and lime. 

Burner design i!:I etn important factor in achieving adequate 

combustion temperature. The burner Rhould be designed to 

provHJe propt-r mixing of ;1ir and fueJ. The ttize mual be such 

U1dL :iL is nP.il her overloaded nor under-loaded. I,ikewisP., 

Lhere must not be Loo much cool1ng surface in Lhe furnace 
10 proportion to U1P. fuel burnl. Pre-hedl:P.d ..tir iA 

in obtdin1n~ rld~qu~le combuHlion temperature, 
and, 

f1rinq. 
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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 
partial Jy burnt gases until combustion is complete. 

Furnace volume must be sufficient so that combustion gases 

remain 1n the furnace long enough to ensure complete 

combustion. 

Most mod~rn 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 ""'"\d 
superheater corrosion can ~e 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, 

absorption and 

are designed 

and boiler surfaces. This reduces heat 

burner increases draft loss. The furnace and 

in a manner as to maintain a 
temperature zone near the furnace floor and keep 

molten for tapping. Additives, such as dolomite, 

hi9h-9as­

the ash 

lime and 
m~gnesia, are used to reduce the sintering strength of fly 

dHh and to neutralise the acid in gases. Although fuel oils 

havP. a low ash content, slagging and high-temperature fuel­

<Hih corrosion are experienr.ed in oil-fired units. Dolomite 

,1dded in dppropriate quantities in oil-fired hoilere helps 

to produce HoftP.r slag wh1r.h r.an he removed easily by soot 

b I ow i nrJ. 

T<1 Hupply propt:r· .1mount 

,..,.rnoVt8 I .,,. '" 1mhu Ht 111 ri 

of comhuHt. ion air tiOd e.vf!eHR ~ i r 

'.l•IHf'H, 

to 

by 
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forced-draft, 

systems. 
induced-draft or balanred-draft type of 

Combustion Equipment 

Fuels burnt in boilers are mainly coal, oil and gas. All of 

them are composed of hydrocarbons. Coal has a fixed carbon 

content and traces of sulphur too. To burn these fuels into 

the desired en<l products, i.e. Co2 and 8 2 0, combustion 

equipment must fulfill the following basic requirements : 

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 

system 

Commonly 

firing, 

Stoker 

and construction of combustion equipment and firing 

will vary, depending on the type of fuel used. 

used firing systems are stoker, pulverised coal 

cyclone fu~nace firing and fluidised bed combuetion. 

system is suitable for boilers of smaller size and 

when coa! is burnt as fuel. ThP.sP. are not widely used 

because of problems in ash-disposal and air pollution. 

Pulverised coal firing requireH crushing the coal into fine 

pdrtirles. Pulverised firing Aystem is not economi~al for 

small boilers becaude of high cnHt~ of pulveriaers and othP.r 

dUXiliariea. Cyclone furnace iH d~signed to burn low-ash 

fufiion c:oi:tlJ~. Jn this furn.·w~, <:ruwhed coal iF.1 admitted into 

l.tlf! furn,u:~ toCJt•t.hPr with pr1mrtry air. Ser.onrJary rt1r, 

iidm i I. I ,.c) Lrny1~n1 I .ii I y .it. I. ht• t.op "r t ht• r.yc~ I onP., vi go rnuH I y 

acrubH I.hi· c·r,.. I f"I rt. 1 c I f~H c111 U11· w,, I I itnr.l P.nHUrf!R comp I P.tP 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3 - ') 

DEVELOPMENT 
CONSULTANTS 

comhusl ion. Gds. when used, i !i burned by in j.-c~L ion through 
openings dl the holtom of lhr. sP.condary-air porlH. Oil is 

burned by sprdying it axially into the cyclone through the 

priMary burner or by (iring il l.angenlially through an oil 

element locdted in the secondary-air port. 

F luit!ise<i bed combuHl ion is an emerging l.echnology and 

offers effective utilisation of different types of fuels. 

Although application of this t.ype o! technology for 

industrial boilers is well established, its application in 

ulilily boilers is st.ill in the nascent. st.age. The principle 

of fluidised bed combustion (PBC) technology is briefly 

discussed below. 

The sleep price rise in oil and other premium fuels has 

necessitated the development of new combustion technologies 

which utilise in(erior fuels lhal are locally available like 

low grade coals, ~ulphur coals and agro wastes. FBC has been 

identified by many count.ries 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 dir 

flow is gradually increased, the particles become suupended. 

Further increase in the air flow gives rise to bubble 

formation and vigorous turbulence. The bed of solid 

pdrticlea now exhibits the same charateristicH aa a boiling 

liquid and lhe bed is lhus lermed a Fluidised Bed. 

Combustions of fuel in this bed is termed Fluidised Bed 

When hol, the FJuidiHed Bed provides lhe following neces11ary 

requ1n•mentH for ,.ff11~ient. comhuation : 
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Large surface area per unit mass of fuel (minus 6 mm 

particles are used - much larger aurface area than 

stoker but less than pulverised coal combustor). 

Long time of contact or large residence time 

(residence time is many times greater than that of 

pulverised coal {irirg and stoker firing. 

High relative speed between air and fuel or 

turbulence. With these features and a large bed 

thermal storage, the fluidised bed combustion boiler 

is able lo burn a wide variety of fuels including 

wasnery rejects containing 73\ inerts <ash and 

moisture). 

Principal advantages of fluidised bed combustion boilers are 

as follows : 

o Ability lo burn low grade fuel 

o High efficiency 

o Ability lo burn fines 

o Flexibility to burn agro-waste fuel 

o No manual feeding - less manpower required 

o No manual ash removal - easy removal - Jess manpower 

o No sl<t991ng in lhe furnace - no epol blowing required 

o Less excess .iir, higher CO:i in f Jue gas 

o Simple operation with quick start up etnd response 

o l,ow maintenance cost 

o 100% depreciation 

The primary purpose of a fuel burner iH lo direct lhe flow 

of fmd .ind ,,ir HO .tH to P.nHurP. t.he1r rap1d iqnition and 

complet.t- combuHl ton. In pulveruted r:oal burnPrH, fuel 1e 

mixt-d with pram.try e1ir to .wr:f•lt~rat.t.• the 
ignition. Cirrulrtr I ypt- tmrn~rH rtre U8t'<J for 

proCP.88 of 

Cirlnq coal, 
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oil or gds. When oil is fired, it cdn be dlomised by the use 

of fuel presHure or by compressed 9a8 in t.he form of eleam 

or d1r. Atomisers utilising fuel pressure generally operdte 

.at high pressure!I and low volumeH. Steam- and air-type 
atomisers, on the other hand, operate at low pressures and 
high volume11. The steam consumption required {or adequate 
atomisati1>n 18 usually less than one per cent of the 

boiler's steam output. Natural gas and ulher procesaed gases 

can be burnt by admission through a perforated ring, through 

radial spuds or through a cent.rally localed centre-fire type 

fuel element. 

BOILER ACCESSORIES 

Boiler accessories are : 

o Low-water safeguarr~s 

o Soot blowers 

o Sleam purifier 

Low-water Safety GuardA 

Low water level can cauae partial or complete ruin of lhe 

boiler by overheating. Alarms and automatic safety guards 

incorporated in each boiler are : 

o Low-high water alarm whistles usually placed in 

waler columna 

0 

() 

Fl0al operated low water cut-offR for 

el~ctr1c motorR I hat drive fuP-1 feeders 

l-'uH1bl~ plugts of low rneltinq temperature 

st.opping 

•d loy 

pLwe~ Jr• Lhe ho1 lt~r 11hPl I tudow the minimum Hafe 

w,1t.1~r I Jfl•• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3 - 12 

Soot Blowers 

DEVELOPMENT 
CONSULTANTS 

The healing surfaces of boilers. especially of the coal­

fired. water lube boilers get coated with soot. cinder and 

fly ash. This loosely adhering layer is a definite 

impediment to the transfer of heat and sh~uld be removed 

once or twice a shift without slopping sleam generation. 

Specially long. retractable blowers are available for boiler 

furnaces. flues and economisers. For large power boilers. 

the soot blowing operation is controlled electricdlly from 

one operating poinl. 

Steam Purifier 

Practically all lhe liquid and solid impurities in steam 

must be removed before it is suitable for use. The moisture 

content in the steam used ior power generation must nol 

exceed' 0.5% and the solid content should be less than 0.1 

PPH. This is ensured by steam purifiers filled in lhe drum 

internals. Practically all drum internals are made up of 

plate baffles, banks of screens, arrangemenL of corrugated 

or bent plates, and devices employing radial acceleration of 

water from sleam. 

BOILER TRIM 

Boiler Lrim usually consists of lhe following ilems 

o Feed water inlet comprising a stop valve and a check 

valve 

o Blow-off valve 

o Safety ValveH : ThP boiler safely valve must be a 

Hpr1ng-load~d villV•~; onP. which holds tht! valve 

against its se~t by m ... ans of a compression coil 

apr 1 nq. Tht- preHHur~ Yf!'JU 1 rPd to open the va I VP. can 

be ael by ~d)uetJnq Lh~ ~nmprPRH1on 1n lh~ Hpr1nq. 
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o Water column, with gauge glass, high and low-wdter 

al.trms 

o Slop and Check Valve : This is mounted on the main 

steam outlet. The steam pipeline is connected to it. 

o Sleam Venl : IL is d small oullel on lhe lop of lhe 

drum, normally closed by d valve. The valve may be 

opened when it is desired to maintain atmospheric 

pressure 1n the boiler, as duriny initial boiling 

oul. 

0 Steam pressure gauge with 

inspector's test cock 

0 

siphon, cock 

in 

the 

accordance 

accommodation 

and 

with 

of 

Various special openings, 

purchasers requirements for 

feed waler control elements, 

sampling, etc. 

reagent feed, water 

BOILER AUXILIARIES 

Boiler auxiliaries comprise a group of components which are 

secondary to the design of the boiler itself but are 

absolutely essential lo ils operation. Such auxiliaries 

are : 

0 Fantt forced-drd(l, induced-dra(l and gas re-

circulation Lypes 

o Obttervdlion portR dnd Acr.eHH doors 

o Equipmer1t for -tHh -tnd soot. rPmova l 

'' Duels 

o Pumps 
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Typical location of the above auxiliaries at a boiler plant 

is shown in Exhibit-6. 

BOILER STRUCTURES 

The boiler inslallalion consists of ai9ni(icanl slruclural 

support. These structures require heavy duty columns. 

joists. wide Clanged beams. universal beams and rolled 

sections. Most of the structures are fabricated at site. 
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HXllllHT : 2 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

PRINCIPAL INSTITUTIONAL CODES POR BOILERS 

------------------------------------------------------------
Count.ry Code Tit.le 
------------------------------------------------------------
Australia 

Austria 

Brilain 

Finland 

Germany 

Holland 

India 

N~w 7.ealdnd 

SwPden 

Sw i t.~·~r I ,uJ 

11.s.I\. 

Standards Association o! 
Boiler Code Pdrts I-V 

AuHt.ralia 

Dampfkessel Veror Dnung (OKV> RGBI No. 
83/1948 

Lloyd'H Rules, Rules of lhe Associated 
Office, B.S. lll3 - 1958 

Dimensioning, Mat.erials and Welding of 
Steel Pressure Vessels 

Works lo!( und Bauvorschri!len fur 
Oampfkessel und Oampfkeesel 
Best.immungen An-MerkblaLler OIN-2413 

Grondslagen Wa.uop de becoordel ing van 
de conslruclie en hel material van 
stoomtoestelen, damptoestelen en 
druckhouderHlerusl 

lndidn Boiler R~4ulal1ons 1950 

~onlrollo d~ll~ combualione 

N • "!. • Ho 1 1 er Cl)de 

TryckkdrlHnormer 

Ut!'JUl.tl ion~ or Lhe Swi.ea l\HH0•.'1-tt.u>n of 
f\01 l1·r Propr·1,..I orH 

A. s. M. P.. l'rnl•·~ 

- - "" -- -· --- - ·- - - - - - - . - . .. .. -
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Furnace 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATtON 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOIJ,ERS 

MAIN COMPONENTS OF A POWER BOILER 

Fuel Burning Equipment 

Boiler Drum 
Boiler TubeR 
SuperhP.ater 
Water Walla 
Slag Screen 
Floor TubeR 
Reheater 
Economiaer 
Air Heater 

// 

Input F~ed_w~ Output Steam 

J\ux.iliaries & 
J\cceasoriea 

Fuel Preparation 
Draft System 
Ash Removal 
Instrumentation 

no 
o~ 
Zm 
(/)~ co 
~ ""tJ 

>~ zm 
--tZ 
(/)-I 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
ANO 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRnlECT PROFILE ON ST~AM BOILERS 

SECTIONAL VIEW OF TWO-DRUM STEAM BOILER 

...... 
~'ldm "-coNVEC TIOH SUPER HEATER 

11 
PULV. COAL BURNER 

' ' ' 
I 11 I I I 11 11 I 11 11 I 11 I 111 11 I I 111111 II II Ill 111 I I I I I 11111 
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EXHIBIT : 5 

UNITED NATrONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STE.VI BOILERS 

HEAT UTILISATION PATTERN 

----------------------------------------------------------
Fuel 

Capacity <K9/hr> 

PresHure (Kg/Cm 2 ) 

Steam lemperdture l°C) 

Reheat Lemperalure <°C) 

Feed water temperature <°C> 

Boiler efficiency (\) 

Sensible heat in feed water (\) 

Lat.enl heal of evapore1lion (\) 

Superheat (\) 

Hehee:tl < % > 

Coal 

16,89,732 

181 

538 

538 

249 

90.04 

26.25 

23.60 

34.35 

15.80 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I fl 

II\ 

It 

- l 'J 

- 05 EXBI8&'El<SPMENT 

UNITED NATIONS INDUSTRI~L DEVELOPMENT ORGANIZATl&.ONSLJLTANTS 

AND 
ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STBAM BOILERS 

LOCATION OF AUXILIARIES AT A BOILBR PLANT 

r_!-- T -. T- .Y. 

l~a 1al 3_ 

I: 

r·. 
:\ 

" . 
~'Jiu:n1 flllAF r FAN 

•fH>llCFD OllJ\F T FAN 

l'IJL'/EIH?f ll EXllllUSTEH 

- ,r •• f l~'/f. T l()tl l'OIJ T'.> A 1.r.Cf',', onrm 

IJ /\SU C:OLLEC:Tl<HI EQUIPMEtlT 

r, OUC T WORK 

6 CASING .C. IN'",IJLATION 

I PIJMI' 

fl VALVF'"> 
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The steam boiler is a major equipment used in thermal power 

plants. Steam generated fro• the boiler ia used Lo drive 

steam turbines, which are required to produce electricity. 

Any additional thermal power generating capacity, therefore, 

will lead to the demand for steam boilers. 

According Lo the Sectoral Study carried out by the AIDHO, 

the average annual increase in E10wer generating capacity in 

the designated region ranges from 6,700 MW in the early 

1990s lo nearly 9,300 MW by 2010 AD. Correspondingly, demand 

for various electrical equipment including steam boilers is 

estim~ted to increase substantially to cater to the 

additional power generation • 

Annual requirement of steam boilers, by megawatt rating, 

number and tonnage, projected by ~he 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 requL·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 Lhe projections made by the AJDMO. As a 

conservalive estimate, therefore, it may be assumed that 

only c:.boul 70% of lhe additional generating capacity 

prc>J.JOeed in the AIDMO Heport: will dCtually be implemented. 

'!'hf' annua 1 demand (or Hl ee:rn1 boi Jent prP.Henled in our Report 

n·flPctH LhiR .1RRumpt1,,n. 
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Manufacturing and marketing of heavy equipment such as steam 

boilers and condensers requires consid~rable 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 is 

recommended that only one manufacturing unit be set up in 

the entire Arab region. This may initially manufacture five 

numbers of 30 MW and two numbers of 150 MW steam boilers per 

ann~~. Gradually the product-mix can be modified to include 

300 MW and 600 MW boilers as well • 
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JOB RO. DCIL-105 

UNITED NATIONS INDUSTIUAL D!Y!LOP1111"1' ORGAllIZATION 
AID 

ARAB IlllJUSTBIAL D!VELOPHEllT AND MINING OIGAlllZATIOR 

PROJECT PROFILE Oii STEAM BOIUBS 

PROJECTED ANllUAL IU!QUIRPJO!lff or STUM BOIL!BS 

--------------------
600 MW 300 MW ISO MW 30 "" Year ------~--- -------- ------ -----

Nos Tons Nos Tons Nos Tons Nos Tons 
------------------------------
1991-95 s 36000 8 28800 3 5400 s 3000 

1996-2000 7 50400 10 36000 5 9000 s 3000 

2001-2005 10 72000 3 10800 s 9000 6 3600 

2006-2010 11 79200 3 10800 6 10800 1 600 

!XHl8IT : 7 

Tolal 

Nos Tons 

21 73200 

27 98400 

24 95400 

21 101400 

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

I I I 11 I I I 
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PLANT LOCATION 

DEVELOPMENT 
CONSULTANTS 

It is recommended that the plant that will cater to the 

demc.tnd for boilers in the deHignaled region be Het. up in 

Egypt. 

Egypt. hc.tH been select.ed (or establi11hing t..he manu(acluring 

plant. based on the following considerations : 

o 1:1i~e of lhe domest.ic mar·.cet.. in each of t..he 13 

countri~s within the designated region 

o local availetbilily of major raw material 

0 

0 

0 

proximity to source of raw material. and the 

availability o( road, rail or sea linkages 

local availability of bought-out auxiliary equipment 

like pumps. valves, motors, fans, blower1:1, etc. 

availability of qudlified technical personnel and 

Hkilled workmen 

o availability of eeeent.ial infrastructural !acilit.iee 

such as power, water. etc. 

0 rel al J.Ont:shipH and affiliations among different 

nations within the reqion 

Egypt has been recommended as it is lhe mo11l suitable 

location. fl1retly, the technology and infrastructure 

required !or manu(actur1ng l:JC>.i-lerts ex iHtH in Egypl. It al so 

hde a well d~veloped iron dnd steel industry from which it 

can obtain lhe varu.1uH r<tw materittl requiremenlH. 
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of boilers requires that a host of auxiliary 

f itled alongside to make the entire power 

system (unctional. 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 is set up in any other country, then the 

auxiliaries will have Lo be imported al additional cost. 

Erection and commissioning of boilers at the site require 

constant coordination between Lhe manufacturing centre and 

the power station. Qualified technical pereonnel are 

required to visit lhe erection sile al regular intervals to 

solve operaliondl problems. They are also responsible for 

guiding lhe pr~duclion and design teams lo make suitable 

modifications in product or systems design, and process 

planning. All these require a high degree o( technical 

knowledge and experience. Egypt, a country with experience 

and expertise in the field o1 power generation, would be 

better placed to recruit local people to meet this 

requirement. Skilled manpower such as welders would be 

easily available in this country. 

Il will be better lo locale lhe plant near lhe north-eastern 

border. From here, it will be convenient to ship the 

f iniehed products to various countries within lhe designated 

region. 
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MANUFACTURING PROCESS 

DEVELOPMENT 
CONSULTANTS 

The main componP.nts comprising a steam generator can be 

divided into two categories as under : 

0 

0 

Customised items like drums, tube sheets, tubes of 

different config~ration, superheaters, water walls, 

slag screens, floor tubes, re-heaters, economiser, 

air heaters, supporting structures, etc. 

Standardised, pre-engineered items consisting of 

furnace fuel firing equipment, feed wat~r pumps, 

auxiliaries and accessories for fuel preparation, 

draft system, ash removal~ and fQr instrum~ntation 

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 external sources. 

F.lbri c:rtt ion of the prei::um r i sed <lnd non-preAsur ised parts of 

the yenerator dnd other auxilirlry P.quipmPnt require 

different typ~s of skill,, and manufacturing methods. Various 

hoilf!r reguJ.it.in<J and imtpe<~t.ion agencies have specified 

normH for enginPPr1n9 d1•si9n, 'JtMlity of raw materials and 

t hf' rn.rnufacturin9 f••c:hnirtueH involvNJ in t.ht! conHlruction of 

.. st.e.:tm <JPnerat.or. Tt \H obi i~J-tfory on the part of .tl I 

.,,,, l1·r m.1nuf.tc:turerH t.o r:onform t.o any one of th~ ..thove 

101·nt 111n,.cl r-or)P.H or t.tw1r 1•11uiv.tl1•nt <tH approvf'd or HpPcifiP.cl 

b): t lw huy1• r. 
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DEVELOPMENT 
CONSULTANTS 

Some of the important manufacturing processes are outlined 

below 

METAL-M>RIUNG 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. High capacity 

presses, dished-end forming machines, plate bevelling and 

plate bending rolls, shearing and oxy-cutting machines. 

edge-planing, bevelling machines and piano-millers are 

necessary equipment for metal working and ~etal 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 1s an electric arc whosr. 

temperature may be as high as 5727°c. Among the various 

m~thods of arc welding, grP~t.Pr prefPrence is being given to 

'JMJ-shielded arr. welding UH1ng C<irbon dioxide or argon ae 

I h,. Hhielding gas. 

f".i rl1ori 11 i ox i dP 1 H ,~mp I oy,•d i u Wf' id j n<J 1 ow ,.,. rhon Ht~~ I H. ThP 

1111·r1t:.; of thiH mf•lhod 11( Wf'ldin<J .1n· ilH high out.put, low 
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DEVELOPMENT 
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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 is 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 CAWS) has developed a series of 

identification numbers, whic~ has been approved by ASTM. 

Various AWS-ASTM electrode classifications and recommended 

positions, applic~tions and polarity for each, are listed in 

Exhibit-8. 

Electroslag Welding 

The electroslag welding process makes use of the heat 

thf'? generated by the passage of an electric current from 

electrode to the work piece. Current passes through 

granulated welding composition (flux or slag), which is 

a 

a 

high resistance conductor of electricity in the molten 

state. The weld is completed in one pass. Butt joints, te~ 

and corner jointR, and moHt other joints can be made by this 

process. The process lH fast and requires no edge 

prt!p.irat ion of the metal. More than one electrode may be 

us~rl. ThiR permitR a thick joint to be welded faster. 

Prt~h~at ing and Post-we Id Heat Treatment 

h I 'Jh 

from 

~lrt•H!if'H Jn dPposited w,..JrJ-mPl.til 

d1·v•· I tJ(J i ny 1 n I ow- •• I I oy Hlf>f! I H 

..tnd prev~nl.H r:r.H·kH 

<tfl.Pr Wf•lrtin~. Thf• 
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proper prehedt temperature varies from 65°c to 205°c, 

depending upon the chemical coaposilion and lhickness of the 

material being welded. Less preheating will be required 

while welding wilh low hydrogen eleclrodea. Preheat ia 

generally applied by oxy-acetylene heating torches. 

Post-weld heal treatment of weldments depends on the 

complexity of the structure and the composition and 

thickness of lhe material joined. The major reasons for 

post-weld heat-;:reatment are as follows 

o To reduce hard ~ones in Lhe weld area of carbon 

low-alloy steels 

and 

o To relieve residual stresses developed during welding 

0 To reduce corrosion in the material 

o To reduce distortion during subsequent machining by 

removal of local concentration of residual stresses 

The temperature required lo accoaplish.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 

FabrLcation of lhe drum begins with culling lhe flal plate 

to si:.t.:e, preparing the edges and then pressing it into half 

cylinders or rolling the plate into full cylindrical shells. 

For large drums, the normal procedure is to press plates 

in lo half cylinders of up lo 13 metre length and lo form a 

co11n:1e by WP.I ding two half cylinders together 

lonqJludi:..ally. 'l'he deHir,.d 1 ... nqth is obtained by 
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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 

welding the greater part of the boiler 

longitudinal welds, the electrode carrier of 

is used for 

drum. For 

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 

equipment remain stationary. 

depending on the plate 

specifications and the form of 

welding head and flux 

Many passes may be 

thickness, the 

the welding groove. 

applying 

required, 

material 

Prior to and throughout all welding operations, the weld 

area is 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 oftt•n specified for welding the 

root pass. 

Nozzles and stubs are attached to the drum by manually 

RhieJded metal-arc vrnr.eHR UHlny C:Odteri elP.ctrodee, by MIG 

welding or by semi-automatic welding with the "flux core" 

~J.is !'lhielded, metal-arc met.hod. ThP. latter uHea portablP. 

1·11uq1mP.nt which need IP.~Her ~u·t-up t.imf· than rP.quin-·d under 

I h1· "'1fr. procPHH. F.vP.ry r.lrurn t.hdt IH fahrir.atP.<i 

lo Ht rP.HH- n·· I t·.i HI "'J tu··• I t. n•.1 tme n t aftr.r 

11 I I I 
----------
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completion of welding. In some cases, several 

DEVELOPMENT 
CONSULTANTS 

heat 

treatments are required during the construction of the drum. 

After welding is 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 

required pieces of pierced a.nd drawn hollow forging stock, 

to ob~ain the desired length. The welding is done by the 

submerged arc method. The ends of the header stock are then 

spun-hot 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 ends 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. 

PanP.) Wa I IR 

dPRign of panel wallR iH a "membrane" 

c<>nHt. nwl. inn of furnac'.P anci HP.t.t ing wa 11 R. The Hpace between 

t.t11· wall t.ubf"H from th<• t.op hP..-.ch~r down to thP. bot.tom, iH 

fill1·1J with ,1 mf'Ltl pj,.,.,. whic·h iH t•onLinuouHly wP.lcied 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 is then welded to the tubes by the submerged arc 

process, with a travel)ing 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 secti'ons. 

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 inqide 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 

lhe weld. 

To complete the platen, suppon.ing legH drP fitted and 

wPldf'd inlo position. The platen iH t.est.Prl hydroRtatically 

rlt. 1.5 t.imeR thP. dP.sign presRure. The sP.rtion endH .:tre 

1111 I )1•rl t.o t•x.irt lt·nyths <irtd hf•veJ l,.d for fiPld .tRHembly. 
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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 Csez~less, ERW, etc.) may be used 

boiler construction, especially in the case of water 

boilers. 

for 

tube 

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 : 

o rotary draw-bending 

o rotary compression-bPnding 

o three roll-bending 

o ram type bending 

HoL1ry 1]raw-hP.nding is th~ moAt r.ommonly uFJed bending 

mPt.hod. This mP.thod URP-S di (ferent types of mand rP. IF1 for 

t.11b,.. bl-!nrling. The plain and dU<·khi 11 mandrels tirP ror 

hP.tVtt•r w<JI lt~d Hr·cl 1onH whi,.h r"':fu1r,. leaH intt!rnal Hupport. 

Thf• ii.ti l-typ1• m1H1dn·IH rtrt• IJH~rl for t.hin Wit I )f•O Hf·<~t.ionH. 
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The falls can go inside the bend to provide additional 

support against wall ~ollapse. 

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 2 gauge pressure are 

either expanded and seal welded or attached to shop welded 

stubR. Shop attachP.d stubs are used for all economiser 

hP.aders and for all superhP.<ttP.r headers designed to operate 

al 8~0° F or higher, regardless 0f prP.saure. 

QUl\f, ITY CONTROi, 

F..:wh of t.h1• boiler m<tnufacturing pror:esRP.H must conform to 

t.tw Hp,..r·ifiPd df>Rign/m,rnuf.wt.uring <'<Hlt•!i or st.and<trd~. TheHe 

ri11rmH 1·.in tH· bf>Ht m<t1nt;11r11~rl by r•oul rol I ing t.hf> qua) it.y of 

ti . .,..w 111.il1•r1.ilH .tnd w,.lrJm1-•nt.H hy m1 .. tr11i of n11n-1lr•Htru<~t.iVf.! 
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testing. There are 

industry. These are 

o Radiography 

o Ultrasonics 

four basic tests used 

o Magnetic-particle testing 

o Liquid penetrant testing 

DEVELOPMENT 
CONSULTANTS 

in the boiler 

The first two are used for volumetric examination and the 

remaining for surface examination. 

PERFORMANCE TESTS 

Every boiler manufact~red 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 a half times the working pressure plus 50 

lb 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 prefisure. 

o Steam Tests : This test is primarily intended to test 

whether the Rafety valves can effectively relieve 

boiler of excess steam and whether 'they operate ;it 

the time whP.n thP. maximum working pressure iH 
reached. 

In case of high capacity boi len~ which are erected at site, 

the <thove-mentioned t.t~Rt.H an• p1·rformed .:.t. Hite. Rut, 

pitckaged boi JerH that art! i:ompJ,.1.,.Jy Hhop-fabricated and 

1•n•1·t.r!d, are tf•Rt.t~d .ti I.tu• Hhop h1:.fon• being dPHp.-ttched to 

I I w 1 'II Ht. Ontf' 1· • 
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JOB NO. DCIL-IOS 
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!XHI81T : 8 

Ullttl> NATIOllS UllJUSTIUAL ~ OIGAlllZATIOR 
AID 

AltA8 lllJOS'IBIAL DEYUOfll!IT AID MllillG OIGMIZATIOR 

PBO.J!CT PIOFILE OI STl!AM llOILDS 

AVS-ASTM !LECTBODE CIASSIFICATIOllS AID R!COIHUID!D APPl.ICATIOIS 

-- -----
Electrode Type of Current 

(AWS-ASTM) Nuabers Position Use Used 

! 4520 All or:.,p 

E 6010 All Penetration DCRP 

6011 All Penetration OCRP 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) { H (Fil lets) DCSP or AC 
< F DCSP. DCltP or AC 

E 7010-X All OCRP 

7011-X All DCRP or AC 

7014-X All DCSP. DCRP or AC 

7015-X Al 1 OCRP 

7016-X (Low Hydrogen) Al 1 DCRP or AC 

7018-X (Low HydrogP.n) All DCRP or AC 

7020-X It O'il l1:ts) Chromt!-Holy Steel OCSP or AC 
F OCSP, OCRP or AC 

7024-X (Iron f'owder) II O'lll'!I.~) 

~· OCSP, OCRP or AC: 

7017 -X ( I ron PowrlP r 1 It O'illt•lKI lltSP or AC 

"' l>CSP, OCRP or AC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

JOB NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 8 

----------------------------------------' 
Electrode 

(AVS-ASTM) NU11bers Position Use 
Type of Current 

Used _____________________________________ , ______ , _______ _ 
7028-X { H (Fillets) 

{ F DCRP or AC 

E 8010-X All Cbrome-Moly Steel DCRP 

8011-X All Chrome-Holy Steel DCRP or AC 

8013-X All DCSP. DCRP or AC 

8015-X All DCRP 

8016-X (Low ~ydrogen) All Nickel Alloy DCRP or AC 

8018-X {Iron Powder) All DCRP or AC 

E 9010-X Al 1 Chrome-Holy Steel DCRP 

<JOl 1-X All Chrome-Holy 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 OCRP or AC 

E 10010-X All Chro•e-Holy Steel DCRP 

10011-X All DCRP or AC 

10013-X Al I DCSP. DCRP or AC 

10015-X All DCRP 

10016-X (Low Hydrogen) Al I Nickel Alloy OCRP or AC 

JOOIR-X (Iron Powder) A 11 DCRP or AC 

I' 1101')-X rI.ow llydrogPn) Al I OCRP 

I JOlf.-X Al I DCRP or AC: 
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JOB MO. DCIL-105 

Electrode 
(AVS-ASTK) Numbers 

11018-X (Iron Powder) 

E 12015-X 

12016-X (Low Hydrogen) 

Position 

All 

All 

All 

12018-X (Iron Powder) All 

Use 

Nickel Alloy 

EXHIBIT : 8 

Type of Current 
Used 

------------
DCRP or AC 

DCRP 

DCRP or AC 

DCRP or AC 

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

Note : The Suffix X stands for A1 , 81 , 82 , etc •• and designates chemical 
~omposition of the weld metal. 

I 
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PLANT ANO EQUIPMENT 
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CONSULTANTS 

A large utility boiler is erected at the site by assembling 

the various sub-assemblies that form a part of the finished 

product. 3ome of these sub-assemblies are fabric,ted 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 

o Production and Tool Room 

o Material Testing and Welding Development Centre 

o Maintenanr.e 

o Material Handling 

o Utilit.if>s 

The manufacturing worklo<td JH f~st 1m..tt.ed in Exhibit-IO. 

On the b;utiH of t.hf~ product ion programmP .tnd 

mitnufacturing pr<Wf>HHP.H difH:URHPci 1r1 t.he earl iP.r section, it 

IH pl..tnn~d to NjUt.p th,.. hoi I Pr m.u111f.wt11ring pl..tnl with t.he 

following workRhopH 
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Tube and Pipe Shop 

Vessel Shop 

Plate and Structural Shop 

o Machine Shop 

o ForgP and Heat Treatment Shop 

DEVELOPMENT 
CONSULTANTS 

Machine tools and equipment to be installed 1n 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 

sue~ a way that the production drea, 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 p1ece which 1s 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 om• Hhop to another. Li Rt of equ i pmP.nt 

provided for this purpoRF- is shown in Exhibit-16. 

Maintenance 

I.ist of equipment for 

Exh1b1t.-17. 

m.-i i ntf'n-ln•·~ shop iH Khown in 
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DEVELOPMENT 
CONSULTANTS 

Material Testing and Welding Developaent Centre 

In order to ensure that the boilers function as specified by 

the designer of the equipment, they must be manufactured 

from quality raw material. Suitable facilities have been 

suggested 

physical 

Equipment 

in the material testing section to check the 

and chemical properties of incoming materials. 

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, equipment 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 Exh)bit-19. 

Auxiliary Equipment 

List of auxiliary equipment is presented in Exhibit-20. This 

includes a 25 tonne weighbridge. In the case of railway 

siding facilitiPs being available, capacity of the 

weighbridge may be n~vised upwards to 100 tonnes. 
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.JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 9 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

WEIGHT OF BOILER SUB-ASSEMBLIES 

------------------------------------------------------------
Sl. 
No. Item 
------------------------------------------------------------
1. Boiler Drum 64 21 

2. Drum Fi.t.t.ingH 5 2 

3. Water Walls 

i) Headers 38 13 

ii) Tubes 165 55 

iii> Down ComerH 80 27 

4. Economisers 274 92 

s. Superhe<tlera 180 60 

6. De-superhealere 5 2 

7. Re-heaters 127 43 

8. Inspection Doors 1 l 

9. Air Hec.tera 645 216 

1 0. Cdeing 105 35 

II . Pipe Work 101 34 

12. Ducts dnd Wind Box, Dumpe re 535 200 
.iOd Expansion Joint. H 

lL Support .ing St.rurl 1irf>H, W.1 I kWdYH 2150 702 
.111d '-iLi 1 rwaya 

Tot •• I 4475 1'>03 
- --------------- ···- ----------- ···---------
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANUFACTURING LOAD 

10 

------------------------------------------------------------SL 
No. Items 

Annual Production 
(Tonnes) ------------------------------------------------------------

1. Boiler Drum 

2. Drum Fittings 

3. Wat.er Wall H 

i) 
ii) 

iii> 

Headers 
Tubes 
Down Comers 

4. Economisers 

5. 

6. 

7. 

8. 

9. 

10. 

l l. 

12. 

) 3. 

Super Heat.era 

De-super Heaters 

Re-healers 

Inspection Doors 

Air Heat.era 

Caaing <50\ of total weight) • 

Pipe Work (10\ o( Lolal weight.> • 

Ducts dnd Wind Boxes, Dumpers and Expansion 
Joint.a C45\ of lot.al weight) * 
Supporting Structures, Wdlkways dnd 
Stairways <20\ of lot. .... J weiqhl> * 

Total 

Sdy 

240 

20 

150 
600 
300 

1000 

660 

20 

470 

10 

2370 

200 

40 

930 

1560 

8570 

8600 

-----------------------------·-------------------------------
• Tol<d we.i~1hl ind.icdleH th~ wf"1qhl of LhesP. partH for f1vP. 

HI MW ,rnd two 150 MW ho1 l1•rH. 
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n IO. : DCIL-115 

7 - .-, 

•ITD BTI• Im.nm lllllillmt GalillTI• 

• 1111 mmtm lllllellDT 19 mu; *'lll&tIOI 

LIST er lllHlllT NI Tiii 19 PIPI -

DEVELOPMENT 
CONSULTANTS 

DIIIIJ: 11 

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

SJ. 
lo. lqliplHl Brief lpeciCiulioa 

Pwtr l1il foul 
lo1. Co1111[1tioa Price Price . 

l'IJlired CIVJ ($) ($1 
----------------------------------------------------------------------------------------------------------

1. Circular Col4 Saw 

2. Boriso1lal llHd !iv 

l. Abruiwe Wheel 
Cul-of( hckiw 

•• T•k Smng •Id 
Ni I 11111 N<lchin'. 

5. P11euutlr. rmng 
M~r.hiae 

6. P;ii: 1n9 L.llhr. 

: Se.i AlloNlic 
lydmlic.lly 
Open led 

Sa lbde Size : lilt 11 

Clllliag cap1cily 
- 1oa•1 :lptol51• 

Culli19 cap1eily 
i1 Steel 
- loald1 : Dp lo 250 II 

Type : Dry Cllti19 wit• 
Plleaaatic c•ackillfJ 

catting capaeitr 
. Sled Pipes : Dp lo •• II Dia 
. Solid Sectio1 : Op to 63 11 Di1 

Culling C1p1cilJ 
Tube Di• : 110. 
Tuk Tbickiiesa : 18 II 

P.1r:1ng CdpacilJ : 51 - 2SO 11 Dia 

Culrt HeJght : 12SI 111 

f rnl R'.d 

S11in9 JD l'~p : mo. 
1•,.nt rr 01Aldlll'r · IOH • 

H 
"·"' 41,6tt 

1 le.tit lt,lot 

11 15,HO 15,IH 

2 It 22,oot .. .... 
2 IG,000 29,000 

.. 1,65,000 l,65,UO 



I DEVELOPMENT 
CONSULTANTS 

I JOI IO. : ICil.-115 mmT 1 11 

I --------------------------------------------------------------------------------------------·---~---------
Power lail Toh) 

SJ. lo1. Couaplit• Price Priet 
lo. 8'1i111e11l Irie( Specific•l101 lt11tired IOI ($) C$) 

I ----------------------·-----------------------------------------------------------------------------------

7. Cealre Lal•e vil~ Cealre lei9'l 228 .. 7.5 "·'" 41,111 

I Gap ii Bed 
Svi19 in Gap 72t .. 

I 
Ceatre DilUDCt : 2000. 

I. Doable ttded Pede1ul Ike~ Size : 4Hdt14I • 2 5 1,211 2,411 
Grinder• 

I 9. leny Dlly Pederul lllied Sile : 61111121213 .. ' 1,411 1,411 
Grillder 

I 10. Ttbt Bud i 1HJ Rachi ae Type : loluy Ora 15 42,IH 42,111 

I 
Cold BndilHJ : Op lo 111 11 Dii 
C.pacil7 

llu. Tube Leagth : 10 II 

I 11. lydrulic Tube kadi119 C.pacily : Ip lo 151 11 Di1 II H,IH 41,HI 
Bendi119 Rachile 

I 12. Colprt11io1 Type Pipe Btlldi19 C.pacil7 : Up lo 15t 11 Dia 15 38,IH 18,111 
Bendi19 Rac~ine 

I ll. r11 .. Bull Weldi19 Wtldi119 Clpacil7 251 1,m 1,m 
RacU1t - Tube Di• : Op to llO 11 . Tvhe Thick1t1L : Ip to 511 

I 14. Eleelro1la9 Weld1n9 Ila• llD Thick11PSS : 158 • 1.m I.HI 
l'achte 

I IS. Su~r41td Arr Weldi19 Eleclrode Wire : 1.6 - 6 n 011 Ill 1,m U,HI 
~ch1nf' 

Ma11M Speed : 100 M/hn11r 

I Mu1111 rum•nt · 1m ••pa. 

I 16. TIC Wtl~1ng M Type · Sl'11·Aulo1.1t11 20 4,411 •.m 
Co1plet'- with Arqon 
Arr. Torr.h illld Ma119t of Wf'ldin9 40 l~lt ~1p11. 

I 
A1:1:,u1Jrtu, D.r:. r11rrt11t 
Surprtnllf Un1l, liq~ 

Yrf'•juf'!ncy IJn11. 4fllf R.tll'd rurrent !00 Al~"· 
IM~r f'.irculill wn D11t 

I cnrl 11. 1 • ~~rltfJo·r OPf•n f 1rru1 t ~. '· J • 
Pnwn ~'>urr• Vo 11 ~'l" Rin•J" 

I 
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JOB IO. : DCIL-11~ 

SI. 
lo. 

I - 11 

Brief Speci(ic•l101 
Ros. 

Rtqairff 

ro11tr 
Cotsupt101 

11111 

DEVELOPMENT 
CONSULTANTS 

IDillT : 11 

DIUl 
Pm.•t 

1$1 

Toh I 
Fnct 

1$1 
----------------------------------------------------------------------------------------------------------

11. Strip Slraig•le1i19 Slnp lhdO : II - 41 • 
i Plate11119 11ac•i1e 

17,000 17,801 

Slnp Th1chus : 11. 

llaune l1dth : 2. 
RHccl1011 

18. Slrt11 lelit¥i19 cnalber D11t11101 
Furuct - Ltngt• : 4.l II 

98 81,00I 11,llO 

- lidt• : 2.5 II 
- D'!plh : 1.4 " 

19. Pin ltld1nq Machine Type : Subaerqed Ari: 100 4.000 8.010 
:iPtS 

Caparity : 6 11 thick plJtes 
Ok lubeg w1l:.Oul 
edge prtp.1r1t1~n 

lla111u1 Tube Dia : 76 H 

l1dlb of Panel : 800 .. 

20. Wtldin1 llach1ne for Typt : Subaerged Arr 6ij 6,000 5,DOI 
Tubt Vall Panela lla1. Panel lidlh : J200 II 

21. TIG Tube Butt WP.ld1n'J ca pm tr 
11.tchine - Tube Dia : 17.5 - 150 .. 20 1.m 1,500 . Tubi> Lenqth ; 18 II 

22. Stud W~ld1nq Ma~h1n~ l'ap.ii: 1 Ly iO 1.m i .aoo . Ro1rnd Slt. h : 8.l · 11.~ 11 Ora 

23. Porlabt~ %111 bi;i;,l 1 n11 r~p;ic1l y · hQO lhH 1,108 6.309 
Pl Ant "'''-ti l rr ~br.H n• 

W11r~ 1 nq ~ rr 7. '· ''I'''•' 
f'rt·~snr,. 

LC. 11~n11~ll1 0Jlf'r4l•d . IJ'.•"11"1 ~fj I.fl~ l. 200 
:ii url WPlrt1nq ll~··h1n•· T11l11 111~ \~ ltfl· .. 

Tul11· 1.~n•1I Ir 1 ·1 " 

~; I I'. ·I '.I 111!• I. .' .. 
•' f11lw 1,,.r,f. H··.it I r1•1 1111. '!'1·11" r '' "r• . 11:10' ' 10.noo !11, 000 

.' , I ~I·! 'I 



I DEVELOPMENT 
CONSULT ANTS 

I JOI IO. : DCIL-115 mHIT : 11 

I ----------------------------------------------------------------------------------------------------------
Power lait Ttbl 

SJ. lo1. 0t1..,tio1 Pritt Price 

I lo. lqli(lltll Irie( ~if ieilio1 leqlirM (DJ CSJ ,,, 
----------------------------------------------------------------------------------------------------------

2'. T•rOllfJ• TJP' Pi(I' In. Tapu1l1re : IHI' c ...... ...... 
I IHliag hrlliet 

27. Pill' Cllli19 l Cit.Li~ Cipacily : 25 - 62. 1 1.5 11,111 ...... 
I :ieYelliag 11c•i1e 15 - 111. 1 1.5 

m-211. 1 l.I 
251 - lit. 1 l.8 

I 21. Verlie1l h1tl htel lfidU : l 1 1 '·"' 6,111 
leadiag lolll 

I 
Puel LeagU : ll 11 

29. lydmlic hhe capaeity : Ip to HI 19/CIJ 1 1,211 l,211 
Tr1li19 lqli(lltal pre11ure for 

I testing strii~t 
ud bead labe1 

I 
38. Radial Drilling Drilli119 Cipacity : II 11 Dia 1 I 65,IH 65,m 

111c•i1e i1 Slee) 

Ari LH,U : 2. 7 " 

I )1, bdi1J DriJliag Drilli119 Cipacily : II 11 Dia 2 15 "·"' 1.21.111 
Kadiae ia Steel 

I An Leagt• : 1.5 II 

I 
llalerial lladi t19 

32. I 0 T Crane Cap~cilJ : JI TOHU JI 51.m 51,111 

I Span : 27.5 " 

Clm : Ill 

I ll. I 0 T Cme f.tpacity : 20 Tonnu H 1.11.m J,11,0H 

I 
Span : 27.S II 

Clm : IV 

I 3'. Hand Pu1h Trolltya ~:1pac1lJ : 1000 19 2 IOI 200 
500 ·~ 2 75 ISO 

I TorAL n,u,m 
............. ~ .................. , .. . .................. ·~-·- ·-·. .. ............................. 

I 
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JOI IO. : DCU.-115 

lllTD Mtlcm '9aTlm ..,_ mllllTIGI .. 
- mmtl& IDUMIT .. IJIDI: mllllTIGI 

lilSt • IQllllllT .. - -

DEVELOPMENT 
CONSULTANTS 

man : 12 

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

SI. 
lo. '41ipie1l Irie( Specif icalioa 

hler hil ht.al 
1o1. Cotnlplioa Price Price 

leqltire4 1111 1$1 1$1 
-------------------------------------------------------~--------------------------------------------------

I. Port.al TJpe Pl•ae levelliag ' Cllli19 
Calli 19 llad i ff Cipacity 

2 19,HI 1',m 

- Leaglh 11 II 
- llidU l 1 
- ~icbe11 : m. 

2. Lite ' Circle C.1 Cutti19 CIP1Cit7 2 
Cllli19 llachiae - Squre Pl1lel : 3 - 151. 

1.2 1,411 2,llt 

thiche11 
- CirclH : 150 · 1511 11 Dii 

l. 81iter11l Prof 1le CUtti19 CipacitJ 
GH Mti119 llachiH - Le19U : 12.S II 

1.5 23,HO 21,HO 

- lidU : l.2 " - llu. fticbe11 : 2H 11 

4. 4-loll Plate 8fldi19 Type 
llackiae 

: Pinc~ Type m 1,ll,llt 1,)1,110 

llorki19 llidU : I II 

llaa, Tbick1e11 
o( Plilt 
- Co Id Bf 1th 19 : 7S II 
. lot Bl.lldi119 : 150 • 

s. Pl•te !dge Clrti19 
Pren 

Cap1e1ty I 800 Tonne1 Ill l,Sl,110 1,51,111 

Pl•le Sm : 1.8 11 1 ISO 11 

t.h11!k 

6. 4·Co)UID D11hi19 aid C•pml7 
Plug1a9 Prl'll 

: I 000 Toa11t1 111 1,91,111 l,9t,tll 
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.JCll I). : ICIL-115 

DEVELOPMENT 
CONSULTANTS 

mmt: u 

----------------------------------------------------------------------------------------------------------
Power ltil TaUI 

SI. 
lo. llflipltll lritf lpec:if ieiliot 

lot. CoUll(lliot Prict Prict 
letli~ flit ISt tSt 

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

M. Pino lilli19 llldite ftpe 

25. Seti llloulic 
"Pim Core• Gia 
S~itlcle4 lltul lrc 
klcli19 Set 

2'. I 0 T true 

21. I 0 T Crae 

21. Incl hu Trolley• 

torlJ. 

llu. lillia, 
liitl 

111. lilli19 
Logtl 

: 2111. 

: 111 

t.Ucl Otrreal : Ml llpl 

Opta Circtil : 55 ¥ CDCI 
¥olb!e 

Cipacily : 111/11 Tomi 

SpH : 21 I appn1. 

CIHI : III 

l'.apieily : 25/5 h••• 
SpH : 211 •ppm. 

Cl.ua : III 

C.pieily : IHI 19 
511 19 

2 
2 

15' l,M,HI l,M,HI 
ll IOtont 

11 

SI 

HI 9H 

l,95,111 1,95,111 

1,29,111 1,29,111 

Iii 
75 

211 
m 

Jl,'1,JH 

----------------------------------------·-·----------------------·----------------------------------------
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JOI ID. : ICIHl5 

SI. 
lo. lue of aq.i,.1l 

rath•: .;dim 

lo Pl~lt 5'e~riag 111c•i1t 

2. Croppi19, Pnd1119 
Hcl SectiOI S•euiag 
lllchiat 

l. Circaln Cold Sn 

7 - 14 

WITD Mflcm mmllll llllliOfllllr IBlllllTim 
Ill 

uu mmtm ..,_•mm cm:an11T1• 

PPOllCT IWIY • 11111 •nm 

1.m or 111111ar ,. nm• numw m 

DEVELOPMENT 
CONSULTANTS 

mIIIT: U 

'-1 11il Toul 
lot. tollllptioa Price Price 

lritf Specif icili•• hqai~ CPI 1$1 1$1 

'1ilt lydralic 25 '9,5!1 o.m 

Aeni19 lit .. 2511 • 

llH. Platt 11• 
Uicbut 

llH. l19)e Siit ll11lll1l2• a 51,Jlt 51.lll 

lu. Pble Sut 120 I 16 • 

1111. Dii of Roles: ll • I 2f • t•ick 
lo be p11ched 

Ty pt Sta1-UlOMlJC II ···"' ···''' lydraal 1c~ 11 J 
OJl'uled 

Colt1n9 C•iwc1ty : 

· loallCI 25 - 150 • 

- Squ.rr m .. 

S•v Bl1dt Sm 1110 n 

I 
I 

~I --·-------------~.J 
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DEVELOPMENT 
CONSULTANTS 

a IO. : DCIL-115 
m11n: n 

-------------------------------------------------------------------~----------------------------------------------
Power l!lil Tobi SI. ••• Co11V1ptiot Price Price lo. lae of lqlir-1L lrid lpeeihCJLioa lecpire4 (DJ ($) ($) 

--------------------------------------------------------------------------------------------~---------------------
4. Ahrui•' ftttl Cul o(( Type Ory Cllli19 wit• 2 JI 15,IH 71,111 llKHtt "'8.tic C.actiag 

Cllli19 CapicilJ : 

- Solid Stttiot : U • Dii 

- •How Secliot : 18 •Dia 

- BeYel Cit 45' 

5. Profil' Cllliiig 11ac•i1e Type 011-acelyl'ae Proiilt 25,111 25,111 
Calt11t4.1 llad11e 
i1eorporili119 
Coordiute Drin ud 
~loeltclric ~11iag 
sratea 

Cuttiag Lengt• 12m. 

CullilCJ lidlh l2H • 

llu. Thickae11 ... 
'· Pla11i cat.ti119 llachi1e Curreal luge 41 - lte Alps 29 2t,l51 20,m i1eludi119 1ai~ble 

Pover Soiree, llai1 lla1. Thiche11 lpl1171• 
Co1lrol l1it, le1erYOir of Plate 
l1il, Tra•el carriage, 
later Cooled Pl1111 
Tore~ •ili acce1aorie1 
aid pre11urt re,1l•tio1 
fo• Argot, lilroge1 111d 
lfdro9ea 

1. 017-acelrleae Line aid Pblt nidftf11 ) - 180. 2 1.2 1.m 2,411 Circle Cultl1g ll•e•ine for Square Cul 

Pl•le Th1che11 66 II 
for lloel Cul 

r.irr I!! Coll 119 I ~o • ISOQ u 
D1.t 



I DEVELOPMENT 
CONSULTANTS 

I JOI IO. : DCIL-115 m11n: u 

I ------------------------------------------------------------------------------------------------·-----------------
r.-r hil foul 

SI. lo1. (ollllptiOI Price Pritt 

I 
lo. lne of lqlifll'•l Brief Spetificalio1 leqlirM IDI ($1 1$1 
------------------------------------------------------------------------------------------------------------------

I. lllYer11J lillbli19 ~roil kpllt 1511 • 4 J,HI 2.'51 

I llie~llt 

llu. Cirtle Dia 12l5. 
Cut fro. Sqllim 

I lo Bink 

Leagt~ of stroke : 2 - II• 

I 9. Plale ldgt Plaaer llu. Plaiag m11. 22 l,U.311 1,,1,llt 
Le1qlk 

I llu. Plitt .. la 

Tbichen 

I .... Girder !Id Faci119 llickini119 Am 2 I ] II 11,llt ...... 
llic~iDt 

I 
11. khl Culliag Ciretlu Cllllill! Cipmly : • 21,0H 21,IH 

Bal sa1 
- Sleel 25• 

I - lon-ferroD1 ISi • 
klill 

I - Siie o( T•ble 611 I 611 U 

12. ]-Roll Plate Belding llorti1g lidO mo• 90 1,22.m 1,22.m 
Richie 

I Mu. Plale JI• 
nich~H 

I 11. 1-loll Plale Slra19h· 
te11ng rt.ch1nt v1t~ 

C•pml7 I, 50, 800 1,so.m 
1 Roller• •l lh, - PI.Le llidlh me. 

I biltto1 dnd 4 R•1l ltu 
•l l~t lfJp · Pl;le T~1ckn~11: 12 .. 

• Rol I 1 D'J ~!h"t•ri l.S ~ ll/111. 

I 14. Be;a Slr;i9•len1n~ Typt kn l JP" IS 56,680 suao 
11~ch111, 

I r~p.c1lr l~O T<>nn,s 

Ra Sl.rok, 1110 ff 

I T~bl .. ll1rllh mo .. 

I 
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JOI IO. : ICIHl5 

DEVELOPMENT 
CONSULTANTS 

mHIT: 1l 

---------------------------------·---------------------------------------------------~----------------------------
hit SI. 

lo. lat of lllai111t1l Brief Sptcif 1calio1 
lo1. Co11111ptio1 Price ~rice 

l~irtd (Ot ($t l$t 
------------------------------------------------------------------------------------------------------------------

Total 

trilli19 StdiOI 

21. a.dial Dr1lli14J a.c•iae llu. Drilling 
C.piCllJ ia 

se. 15 21,835 21.m 
Steel 
!ITS 58 kg/a1 t 

29. Port.Jble Brilli19 Type Heavy DlllJ Ridial 
llichi1t type vi~ l1i•ers.l 

1 II 2,511 2,5H 

Dr i II i 1HJ Bead 

11ai. Bole Sm .. . 
Ar. Lt..U 2 II 

11. CoJ1191 Dr1JJ1119 llichi1e C.picity i1 Steel: 50. 5 2,0H 2,00I 

Table Size 1080 I 658 U 

Ji. Ptllat Dr1ll1119 llac~iae Capacity ia Steel: 48 H 2 1,400 1.m 

Table Dia1tler : m. 
lllterial lalli19 

32. o.r. Crne C.pacily 10 Tonau 18 56,681 5',681 

Spa1 20 II (appro1. l 

Cb11 III 

B. 1.0.T. Crane Capicity 25 Tonnts 4S l,18,112 l,18,012 

Span 20 II 1 appro1. I 

rt ass I Ii 

34. H~nd ~u1h ~rol ley C~pmly 1000 kq 2 100 289 500 ,,, 2 75 150 

TOTAL u,u,m 
. ···--.. ............ --- -- - ... . -- ... --.. -. -.......... 

. -----·--·-·------·-····-~--·------------·-------
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I - LU 

KITD llTIOU IlllSTIJll. HllMlllllT SUIIATIOI 
Ill 

WI mmlla DmMlflllT 19 1111• OICUllATI• 

PIOlll'r noru.a OI STiii IOIYIS 

I.UT or lllHlllT IOI lllCIIll SIOP 

DEVELOPMENT 
CONSULTANTS 

mmr: u 

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

SI. 
lo. lae of lqai(llenl Brie( Speci(icalio1 

lo1. 
lfqliretl 

Power 
Co1111(1tio1 

Ill) 

llil 
Price 
1$) 

Toll I 
Price 
($) 

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

I. Cenlre Liil~e Ce1lre le19U m. 21 U,111 45,IH 

Ce1lre Dutance JHI H 

2. fmel Lal~ Culre lugbl m. 39,511 39,510 

Diltace betvtt1 : 1111. mo. 
Spilldle lose nd 
Turret llin. m. 
Bu Cipmly 63. 

l. Vertical llilliag llach1nP. Table Siu IHI I )55 H 7.5 14,tot 14,HI 

•• D1iYer11l llilli1g llac~i1e Table Siie J6H I JH • 7.5 22,m 22.m 

s. ColulD Type Dril 1i1g Drilliag Clpac1ty: 40 H D1a 
llachiae i1 Sletl 

2 9 1,411 2,IOI 

6. R•d1;l Drilling "~ch11e Drilli119 Clpm· :: 58 •Du 4.S ss.m 55,m 
tn St,.,.1 

Nu. Drdh19 1790 u 
9ddiu1 

1. l11ver1al Cyl1ndrical S111n9 onr Bt.d m. 
Grinder 

4.S 2,m 2,000 

Culre D11lur.,. mo .. 

lnlP.rn.ll r.rindir,1: 2S - 100 • 
01a 

8. Vtrl1c1l Surf~r.t r.r1n~rr T~hlr rh1p1nq '°' 1 me •• IS 1,000 J,m 
Arr~ 
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JOI IO. : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

mmT : u 

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

SI. 
lo. lae o( lqtifftal 

Power l11l 
los. Co11upt101 Price 

leq1ired IHI 1$1 

Tolil 
Pru:e 

1$1 
------------------------------------------------------------------------------------------------------------------

9. Slolli19 llac•iat 

11. land lole Cap Profile 
Iii I lia9 llachae 

12. Power Hacksaw 

13. Bor1ionlal Band 
Saw1n9 llach1ae 

Tool loot 

14. Dn1versal Tool •nd 
cutter Gr i Dder 

n. Drill Point Gr1ndP.r 

16. Cjrb1de Tool L~pp1nq 

ll~rh1nr 

Slolliag LnqO 

TablP Diaeler 

Stroke Lea9t• 

Type 

Cult1a9 Capacitr : 

- Rounds 

- Squares 

Culti19 Capacity : 
n Steel 

- Rounds 

llaa. Dia 

Length bttveen 
Centres 

Work 1 ng SurfacP. 

StlP Qf Drill 

I nr. I uded Po1nl 
4nQIP 

rup llhr~ I S Uf' 

TAtil .. s11.~ 

.... 
m. 
66111 

Pally Automatic: 
lleclroaic Tracer 
Control led l-D 
Copyinq Sy1lea 

Op lo 400 H 

Op to J25 11 

250 u 

m. 
760 u 

980 I 140 II 

16 - 10 •• 

goo • I SO° 

150 I 10 I 76,2 18 

180 I 480 II 

' 
a 

2 7.5 

'·°" 9,IH 

u.m n,m 

J0,111 61,800 

2,2oa= 2,m 

1,808 l,800 

2,m 2,HI 

1,300 1,900 

2,100 2,100 
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DEVELOPMENT 
CONSULT ANTS 

m1111: u 

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

Sl. 
lo. lae o( lcttipte1l Briel Sptcilie1lio1 

Power 
Co11uptio1 

(DI 
los. 

l~ired 

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

l1il 
Price 
1$) 

Total 
Price 

1$1 

17. A1loulic: Bucluv lidU of ludaav : 
aid Circalar Saw 

m. 2 2.4 l,HO 6.IH 

surpniiig bniae Di• of Circ:tbr 158 - 1511. 
Sa 

Dia of Grildi14J 25f II 
~eel 

Gri .. ia, Cipacily: ll-61 Teel•l•inale 

II. 81iYeraal Cylillclrical leig•t of Ceatre : 175 u 
Grilcler 5 2,'80 2,IH 

Dillance between : 625H 
Ceatru 

I1ler1W1l Grildi119: 25 - mu 
Dia 

Deplb of Griadiag: 125 - 200 II 

19. Surface Crilder Type Vertical, Bydraalicall1 
Open led 

15 1.m 1,m 

Table Clapi1g JIG I 1500 H 
Area 

ltai. Crildiag lH. 
llidth 

lln. Table "'- 1 m t9 

20. Shear119 and CrQppl~~ S1ie of Griading : 300 H 
Bladt Cr !Ider lfh~el • 2,IH 2,IH 

Le19l~ of Blade IOOO II 

21. J19 llor119 Nac•11e Type Vertical II 1.11,011 1,10.011 

Potful Table 4801610111 
D11"n11on 
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JOI II. : DCIL-llS 

SI. 

DEVELOPMENT 
CONSULTANTS 

mmr: 1• 

Bill 
lo~. Consueption Price 

lo. lae o( Equ1p•e1l Rrqamd ID) 1$1 
------------------------------------------------------------------------------------------------------------------

28. Arbour Press Type C09p01Dll laid type 
Lettr Press 

Pre11ure 22. 7 TO!llel 

29. Beach Gmder Wheel Sue 251 I 25 I 25 II 

lf. Drill Meo Thia1ng Dnll Siit 16 - 51 • 
Cruder 

11. Double-eaded rede1lal llheel Size 408 I se I 48 II 
Cnader 

32. Abrasive Bell Grinding Bell Si2e 150 I 1219 • 
-l!c1cb1nt 

)). Yle1ible Sb•fl Grinder Type llolor Swivel Suspension 

34. Spray l!etall1sin~ 
Equ1p1enl 

Katerid ladh19 

15. F..•i.T. rm." 

TOTAL 

and Fle1ible Shaft type 
Two Speed Grinder 

Size of Spray1nq : 0.8 - 4 11 

lhres 

Spraying Kela! 

Orive 

··~p~r-1 l y 

Spdn 

1 '1.1 ~R 

l'.,,,dl' ii y 

Steel, Sla1nles1 Slee!, 
Co~r, Brais, Bronte, 
Al111111iu1, Tin, •1ckel, 
llolybdenu1, Lead, etc. 

Air Turban" 

10 Tonnes 
~ T••RlrP.R 

16 II ~ppro1. 

Ill 

111011 kq 
)0~ ~'I 

2 

2 

4 

6 

2 

2 

l 

1 

10 
10 

1,m l,HO 

1,m 2,011 

1.211 2,40t 

l,20t 1,m 

l,508 l,OCO 

l,808 7,200 

888 800 

~6, m I , 13 . 369 
19,GCO 78,000 

I 00 400 
11

, m 

7,16,080 
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•ITD UTIOIS mmtlll. llllLOflllT \llGUlllTIOI .. 
1111 llDISTIIU. HmOfllln 19 lllllG OIGUJIATIOI 

PIOJICT PIOPil.I OI STiil IOil.llS 

LIST or IQIUlllT POI POIGI 111 llAT TllATllllT SIOf 

DEVELOPMENT 
CONSULTANTS 

m11n: u 

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

SI. los. 
lo. Int of iqui(*tal Brief Specif1cilio1 Required 

Power llil 
Co11uaptio1 Price 

ID) 1$1 

foul 
Price 
1$) 

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

1. ~ae111il1c Power B~11er Force of Blow 170 kg 28 41,Ull 41,100 

Blow Inergy m kg 

2. Pne119ilic Power Bi11tr Poree of Blow 580 kg 46 91,9H 91,981 

Blow Energy 1530 kg 

l. Ci1/0il-(ired Forge llu. Te1p. 1200°C 2 
Punice 

58,110 1,01,llt 

Siie of Huling 601 J 600 l 1500 II 
Chnber 

4. Pede1lil Grinder Type Double llded 4 1,200 l,280 

Wheel Site 400 l 51 I 127 II 

Wheel Cenlre 745 .. 
Dutance 

~. ~·uble !Ddf'd Sn•gq1n9 Type lnd1Y1du.I Dme 
Grtnd~r 

6 6,808 6,089 

Wh~~I Sne 500 I 75 J 28} N 

6. ~ireuhr 9aw TW 5,.1i-.1uto1.1t1r. 10 48,600 u,m 

~ull119 r~p.c1ly : 
1 n Sll'I!} 

- R11undN HO II 

SffUU•'M HOH 
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JOI IO. DCIL-115 

DEVELOPMENT 
CONSULTANTS 

IDillT : 15 

----------------------------------------------------------------------------------------------------------------
Power Un1l T~lal 

st. los. Con1uapl101 Price Price 
lo. ~~ of Eq111i-11t Required llWi ISi !$1 
----------------------------------------------------------------------------------------------------------------

7. Power hcksu Type 

Cutl1114J Capacity : 
ID Slee) 

- Roand1 

- Squuea 

a. Electr1~ He~t Treat1ent TP.1p. Ru.qe 
Purnai:e 

Cha1be~ Di1ea11oa: 

9. Gas-fired Boqie Hearth "ar. Teap. 
Annealing Furllilce 

Cha1ber Di1ension: 

IO. Cyan1d~ Pot Furnace "ai. Te1p. 

Cha1ber D11ens1on: 

rilpitCllJ 

Sp~n 

t:ldU 

r~1w1Ly 

TOTAL 

Aul~lic 

m. 

270 .. 

m - 1omc 

1800 I 680 I 1601 II 

IOOO'C 

4100 I 2580 I 1500 II 

I 2001C 

700 I 700 J ~50 II 

5 TonnPs 

20 " 

Ill 

1000 kq L 
~00 kq 4 

90 

20 

165 

10 

11,110 10,110 

65,800 65,818 

15,180 15,000 

50,000 50,000 

41,000 82,000 

l 00 
70 

200 
280 

S,ll,lH 
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DITD IATIOIS I.aftlll llllMIMlr OKAllllTI• .. 
WI llltftlIIL HYIWllDT • IDIK OIClllllTI• 

PIO.JICT PIOrILI OI STiii IULDS 

LIST OP IPlllDT Q IITllm MTllllL U..llG 

DEVELOPMENT 
CONSULTANTS 

mmT: u 

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

SI. lo1. 
lo. ~It o( l!qUJ19tll Brie{ Spec1f ie.tlio1 Required 

Power Bail Tou I 
Coaslllptioa Price 

1111 ($) 
Pm:e 

1$1 
----------------------------------------------------------------------------------------------------------------

1. Tyre Mounted llobile 
· Cra11t 

2. Oie1el 1!119111e Oper•led 
Frirkl I fl 

l. 8.ill,ery Operated 
Forklift 

4. ~llery Oper.ited 
Platfor1 Trac:k 

s. Truck 

t. Tra tier 

7. Ou1pu Truck 

8. Tractor 

TllTAL 

C.pacily 1211. S Tme1 

llu. R.idias f rot : 12.2 M 

~olatio1 

Cipacily 5 Tonne• 

C1pac1ly 2 To1ne1 

Capacity I To111t 

GVV 8 To1ae1 

~apac1ty 25 Tllftfti'R 

12 T~~ne1 
10 Tonnes 
8 Trinn~s 

5 TllUP.ll 

SO H~ 

15 n 
I'• ij~ 

: llUO k'l 
•.oo t'l 

2 
''·''' 1,12,tll 

•~.m 90,IOt 

4 2S,HO 1.00,m 

6 21,m 1,21,HI 

4 1,000 n.m 
I 
2 uo.m 
5 
2 

•.m I i,000 

1 
I 11.m 
I 

• 100 m 

' 70 m 

1.t2.m 
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•ITD MTIOIS llllSTIIll. HmOflllT mc&llllTIOI 

• 
U~ lmaTIIll. DlnLOfllllT All 11111: OIGlllDTIOI 

PIO.JILT PIOPlr.I m STiii IOIYIS 

LIST or 11.!"mlllt POI MllHIAICI -

DEVELOPMENT 
CONSULTANTS 

mlllT : 11 

---------------------------------------------------------------------------·-----·------------------------------
Powtr lail fot,jl 

SI. 
lo. blf o( lquip1e1l Brie( Sptc1(1e1l101 

los. Co11111plio1 Price Price 
lequired IOI ($1 ($) 

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

Ctalre leigbl 

Centre Di sta nee 

2. Ce1lre 1.aUe Centre Height 

Centre Duta11ee 

l. Radial Dnlh19 ,..chine llu. DriJlin9 
Cap1city iD 
Slee I 

'· Pllhr DrilhlCJ M.cbiae llu. Drillt19 
Capacity 1n 
Steel 

5. Beach Drilli119 ~~chine 1111. Drilling 
Cap.tctly i1 
Slee I 

7. ffn1v~r1al ll1llinq llir.hinr. Tablf' S1&t. 

Tabl~ Dia.rt.Pr 

Type 

l0HH 

211 II 

2HIH 

50 H 

15. 

1111 

660 n 

1601 I JSS • 

400 ti 

800 11 

400 I ~0 J 4•1 II 

i 78 J /~ 1 /0 n 

fOO II 

21 45,IH 45,IH 

11 32,441 32,441 

g 21,m 21,m 

2 4 1,311 2,600 

l.S 1.m 1,m 

I •1.m n.m 

II 23,000 2l,OIO 

9,m 9,m 

2.5 I, 2QO i.m 

I.JOO UGO 

I0,000 lUOO 
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JOI IO. : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

mmt: 17 

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

SI. 
lo. la' o( lqlip•Hl Brie( Sp!c1{ic1lio1 

lo1. 
leqaired 

Power llil Told 
Coaslllplioa Price 

llVI 1$1 
Price 
($i 

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

12. Power l1ck1av C.pmlJ for ; m. 
Cultug St"l 
koullds 

13. Pleuble Gri \Cler SViYel S11pH11ion ud 2 

14. AbraaiJe Bell 
Grindiag M1ch111t 

15. T~ree Le9C)td Por9ed 
Pullers {or Beariag1, 
Gear1, Pulleys, etc. 

16. Pilling Presa 

17. Hydraulic Pipe Bend111') 
Machine 

llai. S1ie of 
Gri11ch1Cj Whtel 

Bell Sm 

llorkinq Surface 

Size 

Pipe Sile 

Type 

Pulp Pre111re 

18. Oil ~lh Heal111CJ Taak Clla1ber Siie 

llu. Te1p. 

19. Cltdlnq Tank Type 

Onra 11 t:h~1bn 

~I f.f' 

Ple1ible S~ift type 
ho Spc:ed Grind'r 

100 I II• 

151 I 122111 

150 l 251 • 

mn 
488 11 

300 II 

12 u to sa a 

Hnd Opented 

21 fo11ne1 

608 I 641 z H8 11 

100°r 

Suilable (or clea11a9 
parts 111th botb 
ll:roaene nd llaler 
~ith 1 grat1n9 1n 
lhe C~a1~r •'-pir1t11q 
the• 

2000 I 1200 I 800 11 

10. lnHul~l1n9 011 Pur1r1~r ~l4ndud 

21. Supn 1·~n• ri ( U'I' )I dnddrd 
I 1hrw,l111'1 r>11 
1'11rd 1"r 

2 

l 
l 
l 

1.5 l,611 

2,m 4,480 

l,511 1,m 

l,IH 

15 
'·"' 6,m 

10,101 21,111 

10 28,81~ 28,101 

2.m 2,400 

m 

m 
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JOI IO. : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

IDillT : 17 

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

SI. 
lo. lae of lquip1ul 

IOI. 
leqemd 

llll 
Co11111fli9D Price 

IOI 1$1 

Told 
Price 
($) 

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

22. llec:lr1~l Teal lo•rd Slndud m 
for Testi119 Welding 
r!ich11t1 

23. Vibr•lio1 llcler Type Poruble liallery 180 
Operated 

24. Preaaure C.llC)e Pre11ure Inge • - lH kg/e11 2 111 2H 

25. Rrdraul ic Jack Tfpe Re.ate Coatrol Pllllpi19 4 2t0 m 
lail vith Screwed Ra1 
ad Safety Lock, 
Opmli19 ladle ad 
Bigh Fressure letallic 
Tube Conattlion to Fttci 
Oil 

Capicity 10 Ton1ea 
Closed le1ght m .. 
Bydmlic L1fl lSO u 
llaz. le19H 448 II 

26. Screw Jack TJP' R~lchel type, bi{li1g 4 m l,m 
aid Traversing Screw 
Jack 

car~c•tf 5 Tooaea 

Cloaed lc19hl mn 

Lift. 208 ff 

Du of Head &8 .. 

21. rh41n Pulley Blor.k Tf~ Ila I• 11Ced Spur Geu 150 1on 
rued Mou11tu9 

:.o.id C•pa~1ty 2 f(laftPS Sii~ 

1.111. 
l " 

28. •'ol 1~p•1 bl,. l~d•lPr Tyfl" s,. If· 111pport 1 nq m 100 
!1l,.nd4blt All 
A I uti n i 111 1.~ddtr 
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JOI IO. : DCU.-115 

DEVELOPMENT 
CONSULTANTS 

m11n : n 

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

SI. lo1. 
lo. lae of lqlip1e1l Brie( Specif ieilio1 leqlirecl 

Powr hil 
Cou.pliot Price 

1111) 1$) 

hlll 
Price 

1$1 
••--••••r•••••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••--

29. laad P11h Troll'y 

18. !.o.r. Crane 

JI. A.C. Tra11for.er 
Arc WeldilCI Set 

32. Solderi19 lro1 

lleetrical Teati19 Tool• 

ll. Alleler 

34. Meg Oh1 Meler 

35. Mulli1eler IAv1 Melerl 

11. T•r.ho1eltr 

TOTAL 

ILu. C.pieily 2tl k9 

Type Siagl' Girder 

Clu1 III 

C.~city 5 TOllH 

·~· 16.5 " 

Ruge of lleldiag : " to 450 hp• 
Currenl 

Rated CUrrut 150 bpi 

C.~city 2H Walla 
lH Watte 
68 Willi 

Type llovi1g Iron Lype 
1uitable for both 
l.C. aid D.C. ap lo 
lH A1pe 

Accuncy • l\ 01 effecliYe ecale 

leavy Duly lalld operated Meg Oh• Met.er with 
Shielded Vollage Lead• ad Crcund lade 

Voltage Ruge : 0 - 11880 v 

Porl1ble Blltery operalecl Mulliaeler vil~ 
bu1lt·1n Overload Proter.tive Circuit 

Voll•CJt 100 • 1580 V A.C./D.~. 

5peed Ran1e e . moo rpa 

J 

1 

2 

2 
4 
4 

2 

2 

2 

~ 

15 

1.4 
1.4 
1.25 

15 m 
37,111 37,&ll 

4,711 : ,,. .. 

20 
15 
It 

H 

111 

m 

llO 

161 

2lt 

m 

SH 

l,ll ,Ut 

·-··--··-·········-······------------·········---------------- ···--·-·-····----~·--··-···---········------------
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• 
IUI 19mlillr Dl'llLOflllT • mm CllCUll&TI• 
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DEVELOPMENT 
CONSULTANTS 

mIIIT : 11 

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

SI. 
9';. lae of l!qvilJlelt Brie( Specif ic.llio1 

.,,, 
Required 

Power hit 
Couaplio1 Price 

ID) 1$1 

Toul 
Price 

1$1 
-----------------------------------------------------------------------------------------------------------------

1. Br&aell lard1e11 Te1ler Type Power opmtecl 11,178 11,170 

Applied Load 2so - mo kg• 

2. Rockwell Bardae11 Tesler Bot~ 1teel illCI fotond cone m be uffd 1 1 9,HI 9,088 

Kinor Load IOk9 

Kajor Loild 180 k9, 158 k9 

). Vicker• lard1ei1 Teater Type of Square bue, Py raid 700 m 
Peaelralor hav11g an a19le o( 

Ill' betvm 
opposite hce1 

Load lange l - 120 k• 

•• l1i•er1a) Te1li119 Type BydrHlically Loaded 6 11,900 18,ttl 
Kac~iae 

Capacity 180 Tonnea 

~. ff~r1zonl'I Bea1 Type Type P.otuy 6,000 
P<1l.19ue Teal1ng Kachine 
Vil~ rariltlitl for Variab)P Loarl I • I 00 k9 
Kl,valed Ttt~ralure 
T~RI Rotor an~ Test 2890 rpe 

Piece Speed 

Motor Pov~r 0. ', Ill 

Tt1l S~Clkfl B i2 .. 
DI~ 
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JOI IO. : DCIL-llS 

DEVELOPMENT 
CONSULTANTS 

mIIJT : 11 

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

SJ. 
lo. lae of lqai(llt•l Irie( Speci(1cal1oa 

lo1. 
leq1ired 

Power lail 
CoHllplioa Price 

IA~ Cft 

Told 
Price 
($) 

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

6. l~cl Tesl1ng llacbine Type PeadulU1 lype I~cl 
Tester, Chirpy Sy1te1 

7. Crack Deplh nelecl101 
aid Die Peaetraat Test 
lquip.eDl 

~. Co1pre11io• Tealing 
llachine 

9. llelallographic Spec11en 
Mounted Bakelite Preaa 

u. Surface Grinder 

11. Speci1en Gr1nd1nq •nd 
Pol11b1n9 llar.hin~ ror 
11'.l~ 1 loqraphy 

12. Eleclrolyl1r Pr,liah1n1 
Apf>4r1t111 

Wilb C01ple11en- ll kg 
tary Weight 

Wilboul Col(lle-
1e1tuy Weight 

Type 

Pendul1111 I~ct 
!mgy 

15 kg 

Provision (or llOD Test 

16 kg 

Standard Pt•elranla 

C~p.cily 100 Tonne1 

Capicily • lolllel 

Type Swing Lype, Floor Model 
v1lh Cup ilheel 

Sample Sm 

- D1arler 10 - 58 11 

- T~ 1ckne11 l - 35 11 

011c Sue ioo •• 

Ty pr l.4bi1ul1>ry LyJ!t, 
~1 .. r.trolyt1r. 
Pid i1h1nq Ap~ratu~ 

l!AJ, ~HJI)~ /~ij n 
:lldl'lrr 

1,181 l,111 

608 "° 
m Ill 

m HO 

2 51 so 

SH m 

20I 200 
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I DEVELOPMENT 
CONSULTANTS 

I JOI IO. : DCU.-US mmt: 11 

I --------------------------------------------------------·-------------------------------------------------------
Power Dail hul 

SI. lo1. Co11111(1lioa Price Price 

I 
lo. lae o{ lq111p1e11l Brie( Speci{ic•lio1 leqtired CD) ($) ($) 

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

lb1. Saple : ... 
I leiqlt 

ll. Mel•llogr•pi1c ll1cro1cope Type Projeclio1-c11-~to- lH Ill 

I 1icro9r•!i r..bor•tory 
type llicroacope 

lbg1ificatio1 51 - IHI a Dia 

I 14. lbleri•l Te1ti1g Died for Quil~ulive ad Qa11liulitr. m SH 
Spectroscope A1•ly1i1 of Saaples using llicro~to-

I 1eler and Pholoqraphic Plate or Fili 
for recording 

I 
15. Appiratu1 for Oeler- llu. Carbo• 4.5\ 100 IOI 

1iaation of Cubo1 Conbnt 
. ad Sulphur Conleal 

llu. Sulpllur 0.15\ 

I Co a teat 

16. BelC~ Dril hag lbcbine Dia of lo)e 13 .. u l,IOO l,OH 

I Table Siie 150 J 50 • 

.. 
~jectric lluff le Furnace f1;pe Labonlory 5.1 2,0H 2,111 I 

11. 

Di1ea1io1 475 I 175 J 175 II 

I 18. Ullra1onic Tt1l1ag Type Ollra1011c, Pulse 26,00I 26,000 
P.qu i pll'-nt. RP.fler.tioa, Port~ble 

lype 

I lleasur111q Ran9P. I - 1000 Cl 

1n Sltel 

I Frequency Ranqt 0.S • 10 Mc/1 

~ q. Ultrason1r. D191t~J llP.asur1n9 hngr 1.6 • I 00 II 15,000 15,0H 

I Th1r,k1e'a llt~aurinq 1n Steel 
!lf'll peent ( liatlery 
(JP"r~Ltdl Ar.cuur.y I 0.1 H 

I 
I 
I 

' 
I II 111 Ill II I 

' " ' ' " I I 111 111 II I I I I I 11 I 
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JOI IO. : ICIL-115 

DEVELOPMENT 
CONSULT ANTS 

mlllf: 11 

----------------------------------------------------------------------------------------------------------------
Poftr Bait 

SJ. los. Colllllplio1 Price 
lo. lne o( lquir-1t Brie( Speci(1ealio1 Required IOI 1$1 

Total 
Price 

1$1 
----------------------------------------------------------------------------------------------------------------

21. ltagiielic Crack lltleclor Type C•pable o{ produc1114J 21.391 21,m 
both Lo19iluchaal ind 
ei~ar ... g~l1c Pitlda 

Current Ruge 250 - llH a1p1 

Voltage b119e 4 · 8 YO}ll • 
21. Abraai•e Cutt1ag ... c~i1e Type Submerged type, Wet 12 8,0H 8,HI 

OaciJlatiag Catti119 
1tachi1e for i.aboratory 
119' 

!lai. Catti19 100. 
~pac1ly 

Dia of Cutting mu 
IAeel 

22. llei9hi19 1tachi1e Type ll1ero Analyl:ral 100 IH 
~lance 

Cap1city 20I 911 

Smilivily 0.1 19 

2l. Air Hydraulic Putp Testing Capacity : mo kgte139 1,518 1,588 

24. Porlablt Bardne11 Tealer Type Rockwell m SH 

25. Portable Hard1e11 Tester Type ~oldi type Hardne~• m 500 
Tesler, Ferrou1 •nd 
llon·ftrrous con1ist109 
cf Tesler, Sl~nd•rd 

Test Bar allll 14'.~surinq 

M•gn I ( llClll>f! 

lndenlor 10 •• n1a Rr1nPll R•ll 

26. Porl•bll' X·Ray E'fUlfllt.ll Type fri~uHlr1.J 6H 1,200 
llu. Th:eknf'u llJO 11 

Sen11 l ml y I - 2 \ 

TOTAL 1,11,m 

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

_ _J 
I II I '' ' 

11111111 Ill "' ' 
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7 - 1<· 

RITD MTIOIS mmlla DIQLOfllft OKlllllTIOI .. 
1111 Immm&. ........., 18 lllllG OICUillTIOI 

PIGllCT •IU OI ITlll IOll.lll 

DEVELOPMENT 
CONSULTANTS 

IDllIT : 1' 

LIST or lltIPlllT NI IBIIIG DmMIPlllT Ill !111111: emu 

51. 
lo. la11e of lq111 p1eal 

1. COJ Seli-allo.alic 
lleldi19 lqulpitlll 

2. lllG lleld1nq Equ1pit1l 

). TIC Weldi19 lqu1p1tnl 

•• Aolo~l1r. Subtergtd 
Arc lleld111q Sel 

5. Met.al Spuy1n1 llar.hm 

Brit( Spteilicalioa 
lol. 

leqaire4 

bltd Carml 

Opn Circuit 
Yo luge 

Type 

Rattd Currut 

()pea Circuit 
Volu9e 

Type 

Range of lteldi19 : 
Cvrrenl 

Rattd Comnt 

Open Circo1l 
Voltage RallCJ'-

Ty~ 

R~ll'd Current 

Iii rr '"d Hale 

SI&'- of Spr1y1n9 : 
Wirta 

411hpl 

55 v o.c. 

Seli·Hlo~lic 

4GI Atp1 

55 y o.c. 

llHllll 

41 - 151 A1p1 

JOI AIJll 

52 - 62 y 

Co11la1l Pole1lial 
w1tb D.C. lec:tif itr 
Power S<.ur1,;e 

1218 A1p1 

8.9 - 7.5 ll/111. 

o.a - u 11 

St~el, Sl•1nlr11 Slet), 
Copptr, Bru1, Hronie, 
Alu11111u1, Tin, l1r.ktl, 
Mo I ybdl'n111. r.rJd, r.tc. 

A 11 Turbw· 

2 

2 

2 

2 

Pever llil 
Co1sa1ptio1 Price 

1111 ($1 

)4 ),115 

l4 ),115 

41 l,595 

189 &.565 

50 

Tola I 
Prier. 
($) 

,,l71 

6,m 

l,191 

13, IJO 

IOt 

' 
I I I I 
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I DEVELOPMENT 
CONSULTANTS 

I JOI IO. : DCl~·115 IDlllT : 19 

I --------------------------------------------------------·-------------------------------------------------------
Powtr lul Toul 

SI. lo1. Co11uaptio1 Price Pnct 

I 
lo. lilt o( lqtipme•l Irie{ Specif acal101 lequm4 lllf) 1$) 1$1 
----------------------------------------------------------------------------------------------------------------

'· Raul Reul Arc Typt Porctd Air Cooletl 2 " usa J,511 

I lfel•illfJ Set 
lillC)t o( Wtl•ill<J : " .... bpi 
Cur real 

I hld Cureal : 511 bpi 

I 
1. 01y·acety,e1e Gas Stndud 2 2,511 s.m 

CllllillfJ Sd 

a. H19h Pressure Welder suldud a 625 5,111 

I Tm1114J Booth 

9. Poruble Gu Sb1eldtd Raltd Cumal m Alp• 2 41 J,208 ..... 
I Plus Core Retal Arc 

Weld114J !el Pc1fD Air Curreal : 55 v 
lolla9' 

I II. Poruble Liile ud Pble Tbic:he11 l • 109 II 8.1 l.lll 1.181 
Circle Gas Catt.1119 for Sqaarl! cut 
Rac:hi1t 

I Plale Th1che11 
" II for Bev~ I Cal 

I Circle Cull1aq 150 • 1511 II 
Di•. 

I 
11. Rotor Dr1ve1 Pipe Ra1. D1aeler 911 II ) 1,211 1,291 

Bevellinq, Ric:h11t or Pape to ~ 
w1lh Shapt Call119 r.ul 
Attac:h1t11l 

I 12. Hald Optr1ltd Ptpt "". D1aeler 80 H 2 I ,It~ 2,211 
Profile ruU 119 of PIP" 

I 
Rich1~ 

n. Pl,lt sh,~r1119 itac:hiae Shtmll'J lhdlh i~OO 11 2t 42,tol '2.HO 

I ~1.,1,. Tht .. kft,.,_ In 

14. """' !Jul' p,.d,.ft14 I Ty pr llrlu~le Kndr~ 1.m UH 

I ·:r1ndrr 
lfhr.rl Su,. m r '10 r 40" 

I 
t' •. ·,ti.q 1 n·t ~I ·ht n1• SI r••k,. l.l'n'Jlh •.M1 u 41,000 o,m 

'' Ill I I I I I Ill I I I I 
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Jal IO. : ICIL-11§ 

SI. 
lo. lae of lq11ii.-1l 

DEVELOPMENT 
CONSULTANTS 

lllllIT : 19 

Colllll(lli•• Price 
ID) ISi 

Puce 
1$1 

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

I,, Poftr laciuv Type lydmhcally Opmltd I 2.2 UH 2.m 

~I. C11tl!ICJ 
CapiCllJ 

- loald m. 
- Squre m. 

11. lleetrtc leat Tre.laeat Teap. IHC)e , ... - llll't 91 91,111 91,0H 
FarSYce 

Sue 1111 I 611 J 1"1 • 

11. lfdraul1cally Operated Capicity II To11es 2 ' 12,611 2UH 
Guided leld Tell Rach ue 

19. Pillar Drilli119 llachine DrillilCJ Cap1cily: n. 2 • I.m l.811 
11 Steel 

Table Diateler m .. 

21. Plash lleldinq 11ac•1ne m ~ltllCJ 2S 2 48 1,511 7.181 

Pv1h of { Pre11are: t.S To1111e1 

llar. Cross l.S sq.uich. 
Seclioa 

TOTAL 2, 12,lH 
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JOI IO. : DCIL-115 

7 - j'J 

DITD llTIOIS llHITlllL llQIOflllf OICiPlllTIOI 
Ill 

WI 19a!IJII. HtlMIPllll .. lllIK OIGUIUTIOI 

PIOJll'T PIOPILI OI STiii IOIUIS 

LIST or lllILillt lltlPllllT Ill U9 TOOLS 

DEVELOPMENT 
CONSULTANTS 

mlllt: JI 

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

SI. 
lo. h.e o( lqlipit•l Br1,f Spte1(1cilio1 

los. 
leqaired 

'°"'r lail Tolil 
Co1111ptio1 Pr1ct Pric' 

Int 1$1 1$1 

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

11111 Tools lhemticl 

l. P•eaal IC ~1ppi19 
Ha11er 

2. Plewt 1c: Gn ldtr 

l. Spny GUI 

~il'P'r •a1er shiJ l bf ued for c•1ppiag 
lid clt•Bllg 11tid1. la19er •••II bf 
11pphed •ill 211 • 101q (bl hmh 
r.h11tl, b11h cap aut illd ul~r 1tilldard 
acceuor ,ts 

lo. uf .itrokes 
per Knute 

Type 

1058 

Su.-hce al Cit-off 
Grilldtr v1l• Rei1(orced 
lub Whtl!I. 

lhul ~.. 181 H 

Typt 

Capmtf 

HOO ri-

CrdVll.J Pf'd. Top cup 
l JP" Spr 4J 1.iul VI lh 
Pol Hd llnulf' 

} · • kq/1'11 

ll~llil-~r.ld Rnr uo•la I 
TfP" 

me 'Pl 

I I I Ill 

I il,211 

8 

a 

..... 

' ' I 
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JOI IO. : DCll.-115 

DEVELOPMENT 
CONSULTANTS 

mmt : 21 

---------·---------------------------------------------·--------------------------------------------------------
Po~r l11l Tol•I 

0Das11pt101 Price Pric:t 
(Ill ($1 ($1 

SI. 
lo. lae o! lqlifll'•l Irie{ Spec:1lic•lio1 
----------------------------------------------------------------------------------------------------------------

5. llttlric Drill 1'JP' Pialol Crip lype ' l 

llu. Drill Size •.s • 
Spttd 751rpa 

6. llttlric: Drill llu. Drill Sise 25. 4 ) 

1. lltc:lric Di1e Sasder Type Crip laaclle lype ' 4 

Sile 211. 

I. lli1eella1e011 Tools 2,m 

0 Measuring aacl llirkiag 
Tools iaclttdi19 
lleuari19 Tipe, Ruler, 
Caliper, etc. 

0 Vian ad ClaPI 

0 Sns ncl Pilee 

0 IHlerl 

l'I Couater1i1k1, Tap1, 
DiH, ltalerl 

0 llreac~1. Plier1, Sla!ldud Lu1p SDI 
Screw Drittra Hd 
forqu,. llrenchu 

() S11thy Toola, Qutnch1ng 
t.•r.k, Anvil Block, Bmlh 
and ~ev,.rag~ Block 

(I lltld1nq Acce110r1e1 

,, Tub!' P.apndtr 

., •';, rpul ry Tuo la 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•. - -11 

DEVELOPMENT 
CONSULTANTS 

mmT : 21 

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

SI. 
lo. bit of lquip1e1l Irie{ Speci(1calioft 

los. 
-~ired 

Power lail Total 
C01111plio1 Price 

IDI 1$1 
Price 
($) 

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

l11iJi1ry lqlipmeat 

'· Strface Plale 

10. llork Btach 

ll. llork Table 

I). Bar, ~IP" did Rod 
Slouq,, kar.k 

14. All Sl,.,.I IJprn ~loragl' 

11.ir.k 

Strface pJale aide of close gra1atd 
C.I. of 211 Bii sturdy aaqle 1ro1 

{raae aad adjusting j1ck1 

Top Strface Siie : 2811 1 l•&a 11 

OYmJl Height 
of Table 

216• 

50 11 Ja1uled wood lop 111 •• u9le 
iron f ralf with four alC)ie 1ro1 leq1 

Im of Top 
Surface 

PJoor lo Top 
le1qht 

: 2fft I ISi. 

m. 

All alee!, welded coft1lrucl1on work 
tablu 

Top nrbce 

1t111. Piate 
Thiche11 

1m, men 

.... 
Rl'1qhl nf T~blt : 951 11 

Sltel cab111f-l9 f'.CJnlUl lllCJ or lvo 
1helYP.I 

Sm Ill I D I HI : m I m I 7SO • 

IP.ny duty dnobl .. -;ira 111 h1qh 1lr1ra~~ 
r•rk n{ 1letl 

IJVl'U I J S JZI• 

Ill I II ' Ill 

: P, Tonn"'' 

: 1200 , m , 1 m .. 

II.HI 

a 

21 

.___. ___________________________________ _J 
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JOI IO. : DCIL-115 

Sl. 
lo. lae of lqaip1e1l 

15. Burt Ovty lloodu Skid 

16. Slttl loll! Bo1 

11. Cloetd Stor•qe ~elf 

21. Pnrl.tbll' Pl.ti frorl 
""'IJ~llllJ s ... , .. 

7 - ·I~'. 

Br1tf Sfl'Ci(1c•l101 

llldt of •ml wood 111lh 1tl•l frae 

Top Strbce 9tO I 1111 U 

Lo•d C.picily ISll kq1 

llt ldtcl 1lttl coutruct.iOI eomtcl 1iU 
htHJ illy vire " .. 

Siz' IL l I 1 DI : 1111 I 1111 I 451 1!9 

lltlded steel 1~el ••elf wit• lockib~e 
doon 

OYmll leiqhl me. 

Tr•f Di1tuio1 mo 1 m. 
(I 1 DI 

t.o.d C.picily : 50t kq/Cl2 

Still•q'-1 viii bt 01ed for co11tractio1 
of plilfor1 for ••~IJ work •• well •• 
for 1tor•n9 ab~t,, plalea •nd lo114J 
rolltd ucl ion. fl wi I I be Nde o( 
welded llraclure. 

511' iL 1 HI lm 1 150 n 

Widlh of • rra11t : mu 

Ty~ lbdt o~I o( llttl 
•nqlu 11r 11r, fralf!I 

Carry:nq Ca~r.1ly: I IDllll' 

Ty pr Lever TyPf, Ro•~ 

Tu111pnrl 

\'•~fll J 2~ T11ftnri 

Tyfl" ~r1lyl'f' 

r.~4l'll y ~00 kq~ 

" 

.. 

" 

m 

SI 

I J 

DEVELOPMENT 
CONSULTANTS 

mmT : 21 

'°"'r la1l Tol•I 
Co11111Pl1oa Priet Pr1c' 

IOI 1$1 1$1 

I 111 Ill 1111 
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JOI II, : DCIL·ll5 

DEVELOPMENT 
CONSULTANTS 

m111T : 21 

---------------------------------------------------------------------------------------------·------------------
Power l1il Toul 

SI. 
lo. lae of lqlipme1l lrief Specilicili~• 

lol. Couaptioa Price Price 
ltqliretl f DI est 1$1 

---------.------------------------------------------------------------------------------------------------------

22. ltller suld Luglk 15 II 31 

lidt.11 of Tmk l II 

21. loller SUld 15 II ll 

lidt.11 of Trick 1.5 I 

mu. 2',2tl 

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

' ' ' 
Ill I I I 11 I II 
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DEVELOPMENT 
CONSULTANTS 

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 

0 Basic materials for shop-fabricated and 

fabricated sub-assemblies 

0 Pre-engineered, bought-out items 

0 Consumables 

BASIC MATERIALS 

The shop- and site-fabricated sub-assemblies 

following types of basic materia]s : 

o Tubes and pipes 

0 Manifolds 

0 Boiler quality plates 

o Supporting structures 

Tubes and Pipes 

require 

Tubes and pipes drP required in the fabrication 

the following items 

0 Economiser 
() Generating TuhPH 

() Superheater 

() Rehe<tter. 

site-

the 

of 

Tuh,·s 1n f-'<t<~h of t.he Huh-..tHHf•mb! 1cH of a hoi ler ..tre 

H1Jbj1·r~lt•ci tu diff1•rPnt workinq r:ondil l<HIH <tnd, 

n·rp11rr· rJ1ff1·rt~nt t.yp•'H of rn.1t.1·r1.tlH. 
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Economiser 

DEVELOPMENT 
CONSULTANTS 

The economiser tube conducts only water, and therefore, the 

maximum temperature is likely to be in the region of 310°c. 

This is well withir. the oxidation limit of medium carbon 

(MC) steel. Hot 

resistance welded 
finished seamless (HFS) or electric 

'ERW> MC tubes (45 Kg/mm 2 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 saturatiori temperature, 

in spite of being surrounded by red hot flames. MC tubes 

with guaranteed h~gh temperature strength, like 

BS 3059/45 S 2 or its equivalent, perform the duties 

satisfactorily. 

Superheater and Reheater 

Steam is heated in these tubes to its final temperature, 

which is as high as 540'C. Jn order to obtain this 

temperature, the superheater and reheater tubes are placed 

1n zones of very high gas temperature. The metal of thr 

Hup,..rh~ater tube Rhould hP 10-qooc hotter than lhe Hteam 

iris 1tlf' the tube. Depending upon t.hP. mean mt~ta I tempera lure 

,,f I.ht! tutw, one of the following thref' R•~eelH iR UHerJ -

" Mr. st'!'! I < ns 3059/ 45 > up to 4!i5°c 

,, 19.. r·r O.'l% Mo st,..td CBS rn"19/620) up to '>1fl 0 r 
,, l. ., I"'> .... ) '· Cr I 'Jn Mo Sl1·,·I 
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DEVELOPMENT 
CONSULT ANTS 

Cold drawn tubes are employed to reduce the water pressure 

drop in the superheater. 

Pipes 

Pipes carry steam and wat.er 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°C, 

alloy steel pipes are used. 

Manifolds 

A manifold is 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 

0 BS 3602/HFS 27S up to 455°c 

0 BS 3604 HF 620 up to 530°c 

0 BS 3604 HF 622.Jl up to 577°C 

Boiler Quality Platea 

Boiler plates are u~ed t.o fabr1~ate the boiler drum. The 

drum is the single heavieRt piec1· in t.hP. whole hoi )er, and 

has the longest manufacturiny cy«IP.. In a drum, the water 

.rnd RtP.am are separt!tr>d by rne<tnH of intern<tle. These 

i r1t..'.··rnci JR are it I ways <1t. the H<1t.urat1~d tempP.rttt.ure of the 

watPr inside. Oruns of high presHur~ unitH drP made of a 

rn.il1•r_.d l«tll~d OllCOI. whid1 IH AS 1501-271, a Mn-r.r-Mo-V 

'il,.1•1 of 60 '<~J/mm~ 1.,.ns1l1· !-!lrt•ngth. Tt•t~ high yield 

Hl,-,·n~jlh/lt•n!iility rttl.10 an Dll<'OJ. h1•l1n1 1.o iricrPa11•• t.taf• 
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DEVELOPMENT 
CONSULTANTS 

allowable stress substantially. BS 

steel (Si-killed), is used to 

pressures beyond 80 Kg/cm 2
• 

1501-221-328, a C-Mn 

manufacture drums for 

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 arnount of 

combustion air and to removP. the gaseous combustion 

products. This flow is created and sustained by stacks and 

fans. A wide variety of fans such aR radial, axial 

axial reaction of both single and double stage are 

for the above purpose. 

Soot Blowers 

impulse, 

employed 

Soot blowers .-.1re neceeRC:try for on-load clearing of the 

v.i1·1ri11H hf>-'tting Hurf;tr.t-•A in t h1· hoJ lf>r and th1~ air heatt~re 

wilh1111I l'dlMHi11y ~r<HilOO. 
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DEVELOPMENT 
CONSULTANTS 

Soot blowers of various types such as the long-retractable 

t.ype, 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 : 

0 Diatomaceous-earth-based blocks 

0 Mineral wools 

0 Calcium silicate block 

0 High temperature plastic 

0 Ceramic fibre 

Dust Collectors 

7he dust ~ollectors 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 M3 /hour. 

Valves 

Different types of valves for steam and waler are used in 

boilers. The va 1 VP. and Rtt•dm Ii nes must each wi thRtand a 

~rF>1::1i;urP of 70 kg/cm 2 at 53A 0 ~. These valves may be forged 

nr c..tst, depending upon thP duty rt-quirement. 

Typf•H of Vi:dVeH UHed includt> globt•, grtt.t·, r~guliit.ing, chPr.k, 

blow down, mud-manifold, srtfety v •• 1v,...H, P.l.e. 

PumpH 

P11mpH .ir·t 1v.1t ,. I hi• fnl low1nq two HyHtP.mH 1r1 ,. 

~p·ri1• 1«t I I rl'J (' 1.1 fl I 
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o Waler loop 

o Fuel oil transfer system 

DEVELOPMENT 
CONSULTANTS 

The waler loop in a boiler is activated by reciprocating, 

rotdry and centrifugal types of pumps. The first two types 

are generally used in smaller pc;,wer plants while the third 

Lype is used in large power stations. Multistdge centrifugal 

pumps are used for feeding modern power boilers, including 

those operating at steam pressures up to 105 kg/cm2 • 

Molore 

Both coal and oil (ired boilers require substantial 

auxiliary power. At present, squirrel cage motors up to 

group IV si2es are preferred. These motors may be of single 

or double speeds. 

·Fuel Firing System 

The burner is the principal equipment employed for !iring o( 

oil and gas. Burners are normally located in the vertical 

walls of the furnace. The most frequently used types o( 

burners are the circular burner for oil firing and the cell 

burner for natural gas firing. The maximum capacity of the 

individual circular burner ranges up to 42 million KCal/hour 

while cell burners have a maximum capacity up lo 124 

KCal/hour. 

In order Lo burn Lhe fuel oil at high rates, it is necessary 

to .ttomise I.he oil. Steam atomisers, available in sizes up 

lo 42 million KCal p~r hour, can alomiae aboul 4107 Kg of 

oil per hour. Maximum oi I pres1rnre is usually 6.9 Kgf/cm:i, 

whilP steam pressure is generally about 8.32 lo 9.7 Kgf/Cm:i. 

A yood MttMm atom1 Her UH,.,.. .1hnut 0. I Kg of RtP.am per Kg of 

111~1 01 I .tt it.& maximum c<tpJ<'tl .,·. 
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Instrumentation and Miscellaneous Controls 

DEVELOPMENT 
CONSULTANTS 

Instruments for measuring and controlling pressure, 

temperature, flow and quality of steam are essential for the 

operation of a steam generating unit. These range from the 

simplest manual devices to sophisticated measuring devices 

used for automatic control of boilers. 

Control systems for boilers include : 

0 Boiler instrumentation system 

0 Combined control system 

0 Steam temperature control for superheater and 

reheater ot.:t.let 

0 Drum level control 

0 Burner sequence control 

0 Integrated control system to connect all related 

equipment with turbine and ele'ctric generator 

0 Data processing and control 

o Plant automation 

Lifting Tackles ard Hand Toole 

A large number of ~hop fabricated eub-assemhliee and 

<iuxiliary equipment. an~ shift.ed to the site. Their erection 

rPquir~s efficient, nrganiRed dnd well PnginP.ered work 

rri1•t.hodH. SomP of the Keb-.tHs~mbl l~H neP.d Rpecial purpc>HP. 

lift '"'J 1.-tcklf.•ff. TheHP. dre <JPnf•rally HuppliP.d hy thP boiler 

r•1.tn11f.wt 11n·r. Simi J.1rly, Hpr~r·ial purpoHf• hand t.oolH ..1rP. .-tlRo 

r•·•11111·,.rJ lo !If• Hupplied hy th~ m.u111f;t<~tun•r. 
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Estimated requirement of bought-out items is shown in 

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. 
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CONSULTANTS 

JOB llO. DCIL-105 !XHl81T : 21 

UMlnD llATIOll:; llDUSTRIAL DEY!LOPM!lf'T ORGAJllZATIOlt 
Alm 

AMB lllDUSTBIAL DEVELOPM!llT AllD MlllllG OIGAIIZATIOlt 

PBO.Jl!CT PROFILE Oii STUM BOil.!B.S 

RP.QUIRDWIT or BASIC MATP.RIALS 

-----------------------·---------------------
Sl. 
No. lte• Material Specification 

Yearly 
Requirement 

(HT) 

Price 
( '000 
us $) ---------------------------·----------------

l. Plates for bo~ler 
drum and fi tt rngs 

2. Water Walls 

- Headers 

- Tubes 

- Down Come rs 

l. Econu11user 

- Tubes 

- HP.aders 

I' L1 t 1•s and 
01 hi': r SP." I JOll~ 

ASHE - SA 299 

8S - 8S 1501-2718 

ASHE - SA 106 Gr. 8 or 
SA 210 Gr. A1 

BS - BS 3059-1968-S 2 -4S 

ASHE - SA 210 Gr. A1 or 
SA 210 Gr. C 

ASHE - SA 106 Gr. B or 
SA 335 P22 

8S - BS J602-1~62-HFS-27S or 
BS 1604-lq&l-HF-622.31 

ASHE - SA 2IO Gr. A1 

BS - l\S lO'lCf- l 'J&8-S:l-4~ 

ASHf. - SA IOfl c;' . 8 

BS tt~ lh02-l~h1-HFS-27S 

1\!iP.tfi. . ,fl ·.1 .. 1; r • 70 

310 434.00 

170 246.50 

680 871. 20 

330 S94.00 

720 f:f86.40 

lhO '>0/1. 00 
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JOB NO. : DCIL-lOS 

DEVELOPMENT 
CONSULTANTS 
IOOll BIT : 21 

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

Sl. 

"o. Material Specification 

Yearly 
Requirement 

(HT) 

Pr.ice 
( '000 
us $) 

------------------------------------------------
4. Superheaters 

- Tubes ASHE - SA 210 Gr. A1 • 

SA 21J T11. SA 209 T,, 
SA 213 T22. SA 213 T,,, 
SA 213 T22 

es - BS 3059-1968-S2 -4S 
BS l059-1968-S2 -620 
BS 3059-1968-S 2 -622-SO 

845 11S7 .65 
- Header ASHE - SA 106 Gr. B. 

SA 33S P12. 
SA 135 P:n 

BS - BS 1602-1962-HFS 27S 
BS - BS 3604-1963-HF 622.31 

. s. De-superheater ASHE - SA 135 P12 22 28.38 

BS - BS 3604-1963-HF-622.31 

6. RP.heater 

- Tubes ASHE - SA 209 T1 , 

SA 213 T11 • 

SA 213 T22 , 

SA 21 l TP 10411 

BS - BS 3059-1968-S 2 -33. 
BS 3059-1968-S,-620 

- Header ASHE - SA 106 Gr. 8, 
SA 335 P22 

)61, SOI .42 
BS - 8S 1602-1962-HFS 275, 

BS 3604-191.l-HF 622.31 

l'lalP.s and ASHP. - SA '>JS Gr, 70 IRl 2S6.20 
Ill tw 1 :-irc- t 1 ons 

7. I rtbpf'<" I I Ofl Door ASH~ - SA SI~ Gr, 10 10 l/1,00 
- l'l.tl .. s 

' 
11 I II I II 111 I I I 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 
EXHIBIT : 21 

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

Sl. 
No. Ilea Material Specification 

Yearly 
Requirement 

(HT) 

Price 
t ·ooo 
us S> ----------------------------------·-----

8. Air Heater Plates 
and Olher Sections 

ASHE - SA SIS Gr. 70 

9. Casing. Ducts. Wind ASHE - SA 285 C 
8oxes. Daapers. 
Supporting Structures. 
Walkway and Stairways 
- Sheets. Plates. Joys. 
Wide Flange Beams. 
Universal Beans and 
Other Roll Sections 

10. Pipes BS - BS l602-1962-HFS-27S. 
BS 1604-1963-HF-622.31 

'IOTAL 

2560 l.584.00 

11560 16.184.00 

390 1.441.00 

26.810.75 

------------------------------------·------------
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DE'vELOPMENT 
CONSULTANTS 

JOB NO. IX" I L-105 EXHIBIT : 22 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STF.AM BOILERS 

REQUIREMENT OF BOUGHT-OUT ITEMS 

------------------------------------------------------------
SI. 
No. Item 

Weight 
CMT) 

Price 
(I 000 
us $) 

------------------------------------------------------------
1. Fdns C230 nos. approx.> 

2. Soot Blowers 

3. Refractories and Insulation 

4. nusl Colleclors (E.P. Type) 

~. V~lv~s Conly for Steam dnd 
1-'eed Water System> on MW basis 

b. PumJ•B Conly for Stecsm and 
fe~d Waler System> on MW basis 

7. Moton~ 

FL 1-·u~J Firing Sy!4lem including 
<>1 1 and Ga11 Burners, Iqnilers 
.u1rl S<'.."\OOPrt~, ,..tc. 

TO'l'l\I, 

500 460.00 

100 184.00 

1720 100.00 

6200 503.00 

900 Nos. 90.00 

270 Noa. 81.00 

32!) 960.00 

150 200.00 

l 0. !} ') 

90 

180 12.00 

150 

2,600.00 

L~~~--~~~--~--~~~~~--~--~~--~--~~--------~----~~~~ 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. l>CII,-105 EXHIBIT : 23 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AMO MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

REQUIREMENT OF CONSUMABLE MATERIALS 

------------------------------------------------------------
Sl. 
No. It.em 

Weight 
(MT) 

Price 
(. 000 
us $) 

------------------------------------------------------------
1. Welding Elect.rodes 

2. Wire for Submerged Arc Welding 

]. Ga::ies 

Oxygen 

Acetylene 

Argon 

Carbon dioxide 

4. Flux for Submerged Arc Welding 

~. Steel Grits for Shot Bldsting 

h. Primer ~nd Finieh~d PC1inls 

7. l.uhricants includinq 011, 
Greaye C1nd Cutlinq <'ompound 

h. P.sck 1 ng Woods 

Tf>TAI, 

120 

90 

30,000 M3 

60 M3 

60 M3 

30 

25 

950 

(,ump eum 

I.ump asum 

920 

8.52 

5.00 

0.75 

0.01 

0.01 

10.00 

10.00 

14.80 

10.00 

10.00 

29.40 

98.49 

-·- ---·----------·---- .. - ··---------------------------
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DEVELOPMENT 
CONSULTANTS 

Ulilit1es in the plant ehal 1 include power, water crnd 

compressed air. Aparl from these, facilities hetve been 

suggested for air-eonditionin9, Iire-f i9htin9 and transport. 

Power 

A summary of power requirement is presented in Exhibil-24. 

While calculatin9 the total load, power required for 9eneral 

lighting, etir-conditioning, dual collection and fume control 

units, and for other 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 light, which will otherwise be sufficient. As all 

the equipment will not be operated simultaneously, different 

load !actors have been considered (or various types of 

equipment. Welding sets, in general, have a very low power 

factor. Based on the different load and power factons, t.otal 

requirement of power is estimated as 2870 KVA. As the power 

rating required for production equipment and services is 

415/220 volts, 4 transformers - ea~h of 1000 KVA rating, arn 

recommended. It is assumed lhal the power will be lapped 

from a 11 KV overhead transmission line. Thus, thP. 

transformer will havP a elep down ratio (rom 11 KV to 

4 1 'l n 211 vo J ts . 

W;1l 1•r 1 n th.r• plant w111 bf! fll!~d,!d for lhe following purpoees: 

" J•rodurl ton 

,, heitt t re<1t1'11•nl 
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DEVELOPMENT 
CONSULTANTS 

0 rooling the metal cutting lools 

0 cooling the central air-conditioning syster:i 

0 c-ooling air compre!?sors 

Average rate of requirement of water for the above functions 

is estimated as about 5 m3 per hour. 

The plant will also need water for : 

o drinking and cooking 

o sanitation, gardening and shop-flooc washing 

for human and Srlnitary needs, the water consumption has been 

estimated at 60 litres per person per 8 hour shift. 

Requirement 

estimated 

of water for the 

Exhibit-25. The 

estimated at 10 m3 per hour. 

aLove mentioned needs 

average requirement 

is 

is 

It is proposed lhat the plant be equipped with a 4" dia 

deep tubewell, 2 pumps - each of 14 m3 per hour capacity, 

and 2 overhead tanks of 13 m3 capacity each. 

Compressed Air 

Compressed air i R nP.eded in thf' p l.-rnt for the f o I 1 owing 

purposes 

o "E-'t•r.at.1ng hdruJ l.ools l 1k1· 1·hippiny hammerR, h.tnd 

(_Jr1n<i~rH, f'ft:. 

0 

" Of>f~rat i nq Hhot bl<Htl.1r1q q1mH an Rhot bl.-iHt 1ny 

Hf'l'.f l<HI 

,, lfl hro,1t 

t ri •,ti rnr• n I f 11 n1,tf ., • 

• 
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DEVELOPMENT 
CONSULTANTS 

The connected load of compressed air fo~ the first three 

purposes. as shown in Exhibit-26 is estimat.P.d dS 10.1 m3 per 

minute. Considering a demand factor of 0.4. maximum ~atP of 

consumption is est imat.ed as 4. J m3 per mi nut.P.. Taking 

delivery lo~ses dnd compressor efficiency into account. the 

compressor capacity required is about 8 m3 per minute. 

Therefore, it is recommended ~hat 2 compressors of 4 m3 p~r 

minute capacity should be provided for delivering air dl 

7 Kg per cm 2 pressure. 

In order to meet lhe compressed air requirement for 

combustion and atomisation of fuel 01), air blowers will be 

required. These will be supplied together with the f11rnaces. 

Air-conditioning 

It is proposed that the administrative building be centrally 

air-conditioned to create a conducive atmosphere for 

P.fficient working of the personnel housed in the building. 

For this purpose. a centralised air-conditioning system of 

6A tlrnnf!H of refrigeration <TR) capar.ity with indivirlua~ air 

u.:rndl ing units for each f)oor, i!:i rP.r.ommPnderL ThP. Ryst.P.m 

sh.ill h..tve rt st!(Mr..tl.P. r.oo)ing lowf-'r of the inriucerl draft 

type for wat f.'r cool iny. The workshop shall he prnvideci wit.h 

room cool,!rs fnr r·in~ul.tl.ion of ..tir. 

Pin~ Prolt~clion SyRtem 

S11ff 1r·11•11t 

WI 11 

It"• workHhop prr·m i H•·s. 

r·L1~iHtf11•d 111111 lhr·,.,. 

··x I I rirp1 I Hl11·1 s, 

m,1 jor , . .,, •··11111· i ''H, 

"""I I 
f n 1111 I t11"i1 · , "' 111•1 ·•l'f' I I dlll'f'H I I k·· 

.. I .. I lllH, H.trrd 1 w.rl 1•1 ,., ( •• WI 11 

viz., 

df•t f'f'' l)J I 

1,,. ,,, ···rl··d. 
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Transport 

The company 

belonging to 

9 - 4 

DEVELOPMENT 
CONSULTANTS 

may provide cars only to the top personnel 
• 

levels 1 and 2. Buses may be provided to 

workmen. Therefore, in all, 2 cars and 2 buses should be 

suff icien':. 

Major equipm~nt and ac~essories for utilities are listed in 

Exhibit-27. 

I 

1 11 
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.108 NO. DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DBVBLOPMBNT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

SUMMARY OF POWER REQOIREMENT 

EXHIBIT 24 

------------------------------------------------------------------------------------------~ i . 
~\..'. Description 

Connected 
Load (KW) 

Load 
Factor 

Max Demand 
(KW) 

Power 
Factor 

------------------------------------------------------------------------------------------Voltage - 415/220 Volts 

KVA 
Del'Qand 

1. Production Equipment 
inclusive of Material 
Handling Equ.Lpment 

2. Welding dnd Welding 
Development 

3. Material Tesling Laboratory 

~. Tool Room 

5. General Lighting 

6. Air-conditioning, Air 
Circulation, Environment 
Dust and Fume Control Unit 

-~. Miscellaneous t~ater Pumps 
and Compressors> 

4376 

490 

40 

20 

380 

120 

100 

0.4 

0.4 

0.3 

0.4 

0.4 

0.6 

0.4 

1750 

196 

12 

8 

152 

72 

40 

0.8 

0.6 

0.8 

o.e 
0.8 

0.8 

0.8 

2188 

327 

15 

10 

190 

90 

so 

Tot.ill 2870 
-----------------------------------------------------------------------------------------~ 

no 
o~ 
Zm 
(/') r-
c Q 
r- '""C 

~~ zm 
-iZ 
(/') -i 

\;J 

V1 
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CONSULTANTS 

JOH NO. DCIL-105 EXHIBIT 25 

UNITED NATIONS INDUSTRIAL DEVELOPHEN"r ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

SUMMARY OF WATER REQUIREMENT 

------------------------------------------------------------
Sl. 
No. Description 

Water Conaumplion 
(M 3 /Hour> 

------------------------------------------------------------
1. 

2. 

3. 

4. 

5. 

6. 

Water for Technical Purposes 
<average> 

Avera9e Requirement of Cooling Waler 
for Central Air-conditioning Plant 

Average Requirement for human conaumplion 
and Sanitary Purposes for 806 Persons 

Peak Coneumplion for (3) 

Total Average Consumption (1+2+3) 

Tolal Peak ConeumptLon (1+2+4) 

5.0 

1.5 

3.5 

17.5 

10.0 

24.0 

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

JOB NO. : DCIL-105 EXHIBIT : 26 

Sl. 
No. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO.JP.CT PROFILE ON STEAM BOILERS 

SUMMARY OF COMPRESSED AIR REQUIREMENT 

Description 
Air Consumption 

(m3 /Minute> 
------------------------------------------------------------

1 • 

2. 

Production EquipmenL, Tool Room 
and Painting Booth 

Shot Blasting Booth 

6.0 

4.J 

------------------------------------------------------------
Total 10.3 

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

' 
111 I 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. l>CIL-105 EXHIBIT : 27 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON STEAM BOILERS 

MAJOR EQUIPMENT AND ACCESSORIES FOR UTILITIES 

------------------------------------------------------------
SI. 
No. Description 

Price 
( $) 

------------------------------------------------------------
1. Electrical Syalea 

2. 

J. 

4 • 

0 

0 

0 

4 x 1000 KVA step down Oil Cooled 
Transformer (Slep down ratio 11 KV : 
415/220 volts, 3 phase, 50 Hz) 

11 KV Switch9ears, Isolator, 
Accessories, MCC, Dislribulion 
Boards, Cables & Grounding Materials 

Lighting, Fans and Room Coolers 

o Intercommunication System 

Water Supply Syalem 

o Two Waler Pumps (14 m3 /hour capacity 
each>, 2 OverhP.ad Tanke <13 m3 

capacity each>, valves and Other 
Fittings for water distribution and 
cost of diqging 4" dia Tubewell 

Compreaaed Air System 

o Two mob1 l,~ compreHH<>rH of 4 m.. pP.r 
mi nut P. '·a pa'· i t y d P. I 1 Vt~ r 1 n q .1 i r "' t 7 
kq per t:m:.o prr.HHUrf-

!\ir-condition1nq SyHt.em for lwo !-ilor&•~d 
Admi n1 et rat.1 v~ Bui l d 1 nq - 68 1'U ,.,.,,, rtt I 
Air-c:ondilionJrHJ Untl with 1nd1v1<l1J.JI 
/\1r H;rn<JI inq lln1t. f,,, P.t:tch floor 

87,600 

4,800 

5,000 

11,000 

300 
1, 260 

6,000 

76, 7AO 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 27 

------------------------------------------------------------SJ. 
No. Description 

Price 
( s) 

------------------------------------------------------------
5. Fire-fighting Equipment 

6. Furniture, Fittings, Drdwing Equipment, 
File Cabinets, Phones, Office Equipment, 
etc. 

7. Transport <2 Cars and 2 Buses) 

TOTAL 

G,300 

3,500 

83,000 

2,85,540 

------------------------------------------------------------
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SPACF. AND l.AYOUT 

DEVELOPMENT 
CONSULTANTS 

Sp.:u-.· n•<Juired for various st-ctions in the plant. is shown in 

F:xhthtt-28. Each seclinn oft.he plant comprises a number of 

•ork-centres. The space for Pach work-centre has heen ~orkPd 

out, based on the following requirements 

0 area occupied by equipment 

0 working area 

o area for movement. of men and materials 

0 area for temporary storage of incoming and outgoing 

materials 

The total built up area lS estimated as 29,348 sq m, while 
the total land area lS estimated as 87,700 sq m. This 
.includes dbout 9,440 sq m open area for storage and 
despatch. 10,128 Rq m of I <rnd area has been provided for 
possible future expansion. 

Buildings in the plant ar~ divided into the following three 

categories, d~pending on fhPir functions and constructional 

fedtur~s 

Work!ihop hu i I rh nrJ 

o Administr~t•v~ building 

'' Aux i I idry bu 1 Iii i ngs 

WorkRhop Ruilding 

an di (f,..n·nl 

1•r•1rl11•-I ion ~h<1f•H .in· 1•n•sr-n1 .. ,J 111 l-'xhili1IH 2'l thr·our_1h 11. 
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DEVELOPMENT 
CONSULTANTS 

While preparing t.he l.1youl of machinP.s in different shops, 

care has been taken to ••nsure un idi rect iona l flow of 

material as far as possiblP. The machines have been placed 

in a way that wi 11 f ..ic i l i Lit:.- t>asy mov1>ment of men, mater id I 

and equipment. for material handling. Gangways of 3 metres 

width have been provided between bays in different 

production shops. 

It is 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 

recommended in shop offices to aid supervision and control. 

Administrative Building 

The administrative building shall be made a two-storeyed RCC 

brick structun~. Sp;·tr.P for workshop office, administr.ttivP. 

office and auxiliary buildings hav,.. been worked out basPd on 

the manpower requirement. 

Auxiliary Buildings 

,\11xi 11.-try buildings 1n<·luclt· to1 l,-.t s .uul Wiish roomn, s,..<:urity 

,,ff11·1-, tr.:-tnsformer t.oui·H·, p11mr• t.111181•, m.tf.P.rlal tF~stinq .u1d 

,,.;•·I rl 1 rt<J <iPv1· l opmPnt ,.,..nt n·, t r.t 111 111q r·,.nt rt!, ~tc. A 11 t hf'HP 

ti.iv•· t11•1·n 

t.111 Ir ""'th ni.tlionry br i<:kH .u1d :·1·1•1•·nt. 

, .. ,,, . ff, ... , 1 v•· or11·r·.tf ion, t t11· wnd•·1httpH, 111 i Ii t y 1·,·nt n·s .ind 

.. flt··• l-111ldrr1qs .ir•· H<> 1 ... ·.1t•·d rti .• r ltu·y .... ,. ,.,., f.11 fr111•1 
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1 0 - l 

DEVELOPMENT 
CONSULTANTS 

t·.u·h •lf h•·r. The .1dminist r.1t i\.'e building has been loc.:tb=-d at 

•t cli sLince, suf i ic ienl lo r::nsun .. thdl it is least affected 

h}· thP hustle and hustl,. in t.he workshops. 

F.xhihit-34, enclosPd 1n a pouch at the end of this Report, 

shows the relative location of different shops and 

buildings. Estimated r.osts of civil work including land 

development, fencing, drainage, roads and building 

construction are shown in Exhibit-35. 
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l 0 - 4 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : l8 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO.JECT PROFILE ON STEAM BOILERS 

ESTIMATE OF SPACE REQUIRED 

------------------------------------------------------------
SI. 
No. Desription 

Area 
(sq m) 

------------------------------------------------------------
A. Workshop 

0 Tube and Pipe Shop 

0 Vessel Shop 

0 Plating and Slruclural Shop 

0 Machine Shop 

Forge and Heat Trealmenl Shop 

0 Maintenance Shop 

S1.1b-totdl 

a. Sloraq~ and TranHporl 

0 Raw Mdterial 

Covered 

,, f' 1 n ushed Goode 

r.overed 

•• 1 ..... d1nq c.Hld llnlo.id111q 

"'"'II 

451,2 

5916 

5184 

2412 

1512 

720 

20256 

2500 

2000 

1 JOO 

moo 

!O 00 
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10 - 5 

JOB NO. : OCll.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 28 

------------------------------------------------------------
Sl. 
No. Desription 

Area 
(sq m) 

------------------------------------------------------------
o Transport Yard 

Covered 

Open 

0 Fuel Oil Storage 

C. Administrative Building -
Double Storeyed 

D. Auxiliary Buildings 

0 

0 

0 

0 

0 

0 

Transformer House and 
Distribution Centre 

Pump House 

Compressor House 

Oxygen House 

Acetylene House 

r.dnteen and Wash Room 

0 We Id i ng Or•Vf! lopmPnt and 
MdtPriiil TeHt.ing J,aborat.ory 

0 

o Security, Timi• Offir·t" and 
FirRt A1cl 

<;. r .. 1nd /\rt!rl H••fJIJln•cJ ... prl'Ht•nl 
I 2F. • 2P> 

Suh-1.otdl 

1080 

1440 

540 

648 

324 

144 

324 

144 

144 

324 

936 

540 

144 

1024 

2CJ14A 
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10 - f, 

JOB NO. : DCil.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 28 

------------------------------------------------------------
SI. 
No. Desription 

Area 
(sq m> 

------------------------------------------------------------
H. Area for Future Expansion (50\ 

of Workshop Built-up Area} 

I. Total Land Area inclusive 
of Area for Future Expansion 
(G + ff) 

10128 

87704 
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11 HAND HOLE CAP PROF ILE MILLING MACHINE 

12 POWER HACKSAW 

13 HORIZONTAL SAWING MACHINE 

14 UNIVERSAL TOOi ~ '.:t.:i Tt R GRINDER 
15 C:"::i..1. JJOIN:" GRINDER 

I 6 CARBIDF TOOL :..A PPING MACH! l\E 
17 AUTOMATIC BAND SAIN 6 CIRCULAR SAW SI 

18 UNIVERSAL CYLINDRICAL GRINDER 

19 SURFACE GRINDER 

20 SHEARING & CROPPING MACHINE 

21 JIG BORING MAC HINE 

22 PRECISION LATHE 

23 UNIVERSAL MILLING MACHINE 
24 PILL AR DRILLING MACHINE 

2S HEAT TREATMENT fUllNACE & Q.UENCHINl 

26 ARBOUR PRESS 

27 BENCH GRINDER 
29 DAILL WEB THINNING GAINDEft 

29 DOUBLE ENDED-PEDESTAL GRINDER 

30 ABRASSfVE 8ELT GRINDING MACHINE 

31 FLEXIBLE SHAFT GRINDER 
32 E.O .T CRANE ( 10.0 MT) 
"'"' E.Q.T CR4NECs.o MT) 
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ALL DIMENSIONS ARE IN METER 
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FLEXIBLE SHAFT GRINDER 
E.0.T CRANE (10.0MT) 
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LAYOUT OF MACHINE SHOP 
BOILER MA_NUt:ACTURING PLANT 
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ALL Dl~~NS ~~E IN METER 

LAYOUT e>F FO,GE AND HEAT TIEATMtNT SHOP 
BOILER MANUFACTURING PLANT 

-
• 

UNI TEO NATIONS INDUSTRIAL ~f; VElOPMENT OPGANIZATION AND 
ARAB rNOUSTRIAL DEVELOPMENT ANO MINING OR:-.ANIZATION 
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DEVELOPMENT CONSULTANTS 
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.JOB NO. DCII.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 35 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ESTIMATED COST OF CIVIL WORK 

SI. 
No. 

1. 

2. 

Description 

Land .md Land Oev~lopment 

.including fencing, drainage 
and roa~ construction 

Workshop Building having a 
height of 13.5 metres from 
floor lo lop of crane rail 

3. Administrative Building 
double sloreyed 

4. Auxiliary Buildin~s compr1sing 
compressor house, pump house, 
transformer house, oxygen and 
acetylene house, security, 
lime off ice, firet aid centre, 
wash room and canleen,training 
centre and material leRting 
J..iboratory 

~. Raw mater1dl, finished qoods, 
ln~ding and unloading drea, 
storagP. and lranMport ydrd 

1'0TAJ, 

Area 
( S".J m) 

87,704 

20,256 

648 

3,024 

5.420 

Cost 
('000 us$) 

7,098.20 

18,574.75 

714.14 

3,335.47 

4,970.14 

14,693.3'1 
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SECTION - 11 
MANPOWER AND ORGANIZATION 
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DEVELOPMENT 
CONSULTANTS 

The organisation has bPPn design~d to meet the functional 

nPPds of a plant in whirh 8,600 tonnes of steel plates and 

Lubes wi 11 be processPd annually t <> manuf.~cturP boilers of 

v.trying capacities. The organisation will carry out all 

activities performed by a typical manufacturing unit. 

order it can plan, execute, co-ordinate and control all 

necessary activities, the deployment of manpower has 

categorised under the following heads 

o Production 

0 

0 

0 

0 

0 

0 

0 

Maintenance and Inter-shop Material Handling 

Quality Control and Welding Development 

Engineering 

Materials 

Marketing 

Finance and Accounls 

Personnel and Administration 

the 

In 

the 

been 

The organisation 

Based on the 

will be headed by the General Manager. 

above eight dctivities/functions. the 

organisation has been divided inlo right departmPnts. Each 

dPpartment will he placed undPr thP charge of a d~partmental 

head. Four of the eight dt.•pa rt ment.1 l hPads sha 11 report. t.o 

lo th1• WorkR Mana<Jer, who, 1r1 turn, Hh.ill n~port t.n t.hP 

C•·rll'r-.11 M~n.-t•Ji•r. OrganiHal.1on c•h.-trt. for the t:op m..tn.HJf'mP.nt 

IS J>f'f'Sl•Jll•·d In F.xhibit.-16. 

Proil1u:t. ton 

/\I I 1.;,.,., 1••r1:-; w1t.h1ri lh1• Prod111·t 11111 D•·1,.1rtm1•nt w111 work IJI 

I wr' ~d· I (' •. . r•r11dw·t. ion h.tH a,,.,.n p 1.11·1·d urult•,,. t .. ,. OVI• r.1 I I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I l - !. 

DEVELOPMENT 
CONSULT ANTS 

supervision of ct Produclion Mdnctger, who will report lo the 

Works Manager. The Production Manager will be ctssisted by 

onP. Welding Engineer and four Superintendents, who will be 

1n charge of dif ferenl sections within lhe Production 

Department. 

Manpower requirement and organisation chart for different 

sections within the Production Department are shown in their 

respective exhibits as indicated below. 

Sl. 
Nq. 

Exhibit (or Exhibit. for 
Shop Manpower Organisation Chctrl 

1. Tube c:tnd Pipe Shop 37 38 

2. Vessel Shop 39 40 

3. Pldte dnd Struclural Shop 41 42 

4. Machine Shop 43 44 

5. Forge and Hedl Trealmenl Shop 45 46 

IL was expJajned earlier thal d good pdrt of Lhe work will 

be done in Lhe workshop and the reYL will be done al lhe 

site. As the dCtu;il allocdtion of work Cdn not be estimdled 

for the sake of '~onvenienc:e, only Lhe 

manpower required 1n I.he Hhop iH being com~idered hen~. Thn 

me:tnpower requin·d Jl the ~nle will he addit1ondl. It us 

suggested 1.h.tt v~ry f,.w Hki I led p1~oplP. be drawn from lhr! 

~hop dur1nq t.h1s pha Sf~. Umtk1ll,~d workmen mdy 

I OCd 11 y. It I li PHI I ffi.tl 1•d I h.i l ctboul l'i-40 people 

bolh skill ~d ... nd IHl"fk I I , ,.,j, WI ) l be n·quj red 

Mdint.Pnarace r1nd Jnl.1!r-Hhop M<tlt·r1al H-.ndling 

dl 

be hin~d 

including 

Vdr lCJUl:I 

M.11 ntr•r1 .. uu~,. f11rir·I 11111M .1rul 1111 ,., ~chop r•Ml.t•r 1.1 I n111v,.rru!nt w i 11 

b~ lfJok,.fi dfl1~r l1y lh1~ rl•·f'·•r·lw·11I. II will bf• hi·ttd,~d by I.hi· 

I 
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DEVELOPMENT 
CONSULTANTS 

Chief Engineer (Plant Maintenance) who will also report to 

thP Works Manager. 

and Mitnpower 

department 

requirement 

are shown in 

organiaation 

Exhibit-47 

chart 

and 

for this 

Exhibit-48, 

respectively. 

Manpower requirement and 

departments are shown in 

indicated below. 

SL 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

Shop 

2uality Control and 
elding Development 

Engineering 

Materials 

Marketing 

Finance and Accounts 

Personnel and 
Administration 

organisation chart 

their respective 

for other 

exhibits as 

Exhibit for 
Manpower 

49 

51 

53 

55 

57 

59 

Exhibit for 
Organisation Chart 

50 

52 

54 

56 

58 

60 

------------------------------------------------------------
Quality Control and Welding Development 

This department will be headP.d by a Quality Control ManagP.r, 

with one Senior Engineer (MechJnir.al TP.st.ing L.thor<1tory) 

rf-'porting to him. 

Thi· Wl~lding Engineer ira the Proclur.tion Departm1•nt who 

,.,.,.ort !i t.o t.he Product. ion M<tntlger wi 11 hP responHible for 

I nr J m)f-' 

pr11v .. l1n•J in-hoURf' training to w1·ld,.rR .1nci I roublf~ !ihoot.1ny 

tl11r1r1<J w,.l1l1ng op•?rr.tt lfHIH 1r1 t.ht-" Shop. 
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Manpower 

department 

requirement 

are shown 

respectively. 

Engineering 

and 

in 

organisation 

Exhibit-49 

chart 

and 

Manpower requirement and organisation chart for 

Department are shown in Exhibit-51 and 

respectively. This division will be headed by 

(Design Engineering and Planning). 

Materials 

DEVELOPMENT 
CONSULT ANTS 

for this 

Exhibit-50, 

Engineering 

Exhibit-52 

the Manager 

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 

department 

requirement 

are shown 

respectively. 

Marketing 

and 

in 

organisation 

Exhibit-53 

chart 

and 

for this 

Exhibit-54, 

The marketing department will be under the charge of a 

Mdrketing Mdnager, who will he assisted by four Sales 

EnginePrs. Manpower requirement and organisation r.hart for 

Marketing 01•1i.irt.mPnt are Hhnwn in F.xhibil-55 and Exhibit-'l6, 

respect. i w· 1 y. 

Fi nancp and J\ccount_H 

Finance tlnci J\c<:ounl s M.tri.t<Jf>r wi I 1 hf>ad thiH ciepartnient. He 

will be supportPd hy thr"'' SPnior t\r-,:ountr1ntR. 

M.i n 1 •ow1• r rr•qu 1 n·m1•r1I .ir11J 

.n·,. pr1•i-i1·11t 1•d 

l"<'Hfll'c·I IVPly. 

or~J.in1s.1t1011 eh.:trt 

1 ri r-: x h 1Ii1 I - ~ 7 .irul 

for th1H 

f-'.xh1b1t-'>R 
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Personnel and Administration 

DEVELOPMENT 
CONSULTANTS 

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 r~spective departments. 

The statement of monthly salaries and wages is presented in 

Exhibit-62. 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHIBIT : 37 

SI. 
No. 

A. 

e. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT TOBE AND PIPE SHOP 

D~signation 

Welding Engineer 

Superinlendenl (Production 
dnd ·Process> 

Production Engineer 

Foreman 

Technical Aasistctnl 

Steno Typist 

Highly Skilled Welder 

Skilled Welder 

Skilled Machine Operctlor 

Crdne Driver 

Sem1-sk1lled Machine Operator 

Unskilled Worker 

Sctlary 
Level 

4 

4 

5 

6 

6 

7 

7 

8 

8 

8 

9 

10 

10 

Nu'8ber 

1 

1 

2 

4 

1 

1 

6 

6 

31 

4 

11 

4 

28 

---------------------------
Tolctl LOO --- --- - - ---- - - -- -- - - .. -· -· ·- ... 
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JOB NO. DCII.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 38 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRCkJECT PROFIJ.F. ON STF.AM ROll,ERS 

ORGANfSl\TTON CHART : TUhF. ANO PIPF. SHOP 

PRODUCTION 
MANAGER 

l 
I 

i 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

BXHIBIT : 39 

UNITED NATIONS INDUSTRI Al. DEVEIA>PMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT : VESSEL SHOP 

----------------------------------------------------------
SI. 
No. Designation 

Salc.ry 
Level Number 

----------------------------------------------------------
A. 

8. 

c. 

o. 

E. 

F. 

G. 

H. 

I. 

Superintendent <Production 
and Proces1:1> 

Production Engineer 

Foreman 

Technical As1:1istanl 

Highly Skilled Welder 

Highly Skilled Marker 

Skilled Welder 

Skilled Machine Operc.tor 

Skilled Marker 

4 

5 

6 

6 

7 

7 

8 

8 

8 

J. Fill.er 8 

K. Chipper 8 

1.. Crc.ne Driver 8 

M. S1•mi-skiJJed Mar.hint> Opt-!rator 9 

N. Pdlnler 9 

o. M~IPr1~1 Handler 10 

I'. IJnHk i I I f!d Worker l 0 

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

1 

2 

4 

1 

4 

2 

10 

11 

2 

19 

2 

4 

6 

4 

'folaJ J07 



-------------------
,108 NO. OCIL-105 

UNITF.D NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ORGJ\NlS/\TION Cltl\H'r : VF.SSF.f, SHOP 

EXHIBIT 

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

~ 

~ 5) 
~ 

L4 

I ,M3 
I I 

5J@@@ ~ 

40 

0 
m 

~~ c.n ,..... co ,...-,, 
~~ zm -1Z. 
c.n -i 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : 41 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT : PLATE AND STRUCTURAL SHOP 

----------------------------------------------------------
SI. 
No. Designation 

Salary 
Level Number 

----------------------------------------------------------
A. 

e. 

c. 

o. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

o. 

I' • 

Superintendent (Production 
and Process) 

Production Engineer 

Foreman 

Technical Assistant 

Highly Skilled Welder 

Highly Skilled Machine Operator 

Highly Skilled Marker 

Skilled Welder 

Skilled Machine Operator 

Filler 

SkillF-d Marker 

Crane Dr1ver 

Semi-Hk 1 l Jed Mach.inf" Oper-'ttor 

Painter 

M~terial H~~dl~r 

llnHk 1 l I ~d Wo rkf• r 

··- --··-----·-· ~--------

4 

5 

6 

6 

7 

7 

7 

8 

8 

8 

6 

6 

8 

9 

9 

10 

10 

'f'otaJ 

1 

2 

6 

1 

4 

1 

2 

12 

26 

16 

4 

2 

4 

8 

4 

4 

45 

142 
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DEVELOPMENT r------------------- CONSULTANTS 

.JOB NO. : DCIL-105 EXHIBIT : 42 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ORGANISATION CHART : PLATE AND STRUCTURAL SHOP 

A1 

I 

I 
e, 

I 
o, C3 

I 
I 

F1 G2 

o. ,4 Q9 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIJ,-105 EXHIBIT : 43 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT : MACHINE SHOP 

----------------------------------------------------------Sl. 
No. Designation 

Salary 
Level Number 

----------------------------------------------------------
A. Production Engineer 5 1 

8. Foreman 6 2 

c. Technical Assistant 6 1 

IJ. Highly Skilled Machine Operator 7 5 

E. Highly Skilled Marker 7 4 

F. Ski! led Machine Operator 8 29 

G. Skil Jed Marker 8 6 

H. Fitter 8 7 

I• Welder 8 2 

J. Crane Driver 8 4 

K. Painler 9 1 

L. Semi-1tkillP.d Worker 9 4 

M. Mate.rial Hand lt•r 10 4 

N. Unskilled Worker 10 6 

- .. ··--------------------- ... --·------- ------------· .. ------- --
Total 7b 

- - - - - - - - - - - - - - - - - - - - - .. ~ - - - - - - - - - -~ - - - - - - - - .. 4 • • - - .. - - -
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DEVELOP1'AENT ------------------ CONSULTANTS 

JOB NO. : DCIL-105 EXHIBIT : 44 

I 

I~ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DBVBLOPHENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ORGANISATION CHART : MACHINE SHOP 

r-- - ----'------. 
I 

I 
~ .. J 
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DEVELOPMENT 
CONSULTANTS 

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. 
No. 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

Designation 

Superintendent (Production 
and Process> 

Production Engineer 

Foreman 

Technical AsHist.anl 

Furnace Operator 

Skilled Machine Operator 

Blacksmith 

Filler 

Crane Driver 

Semi-Hkil led Worker 

Material Handler 

Unskilled Worker 

Salary 
Level 

4 

5 

6 

6 

8 

8 

8 

8 

8 

9 

10 

10 

Number 

1 

2 

2 

2 

6 

6 

2 

3 

4 

10 

4 

14 

----------------------------------------------------------
Total 56 

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



-------------------
JOB NO. 

-- ' 
61 
~ 

,~ 

~ 

[Q 

~ 

OCIL-105 

UNITED NATIONS INDUSTRIAL OEVELOPMF.NT ORGANIZATION 
AND 

ARAB INDUSTRIAL OEVEWPMENT AND Ml ':JNG ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ORGAN I Sh Tl ON CHART : FOHCiE ANO fll-:AT TRF.ATMHN'I' SllOP 

EXHIBIT 

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

D2 

~ ~ 

B 

46 

no 
o~ 
Zm 
(/')r-co 
r- '"tJ 

>~ zm ...... z 
(,/') ...... 

-... 
.... 
:;-. 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. OCil.-105 EXHIBIT : 47 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEl.()PMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON STEAM BOILERS 

MANPOWER REQUIREMENT MAINTENANCE AND INTERSHOP 
MATERIAL HANDLING 

----------------------------------------------------------
SI. 
No. Designation 

Salary 
Level Number 

----------------------------------------------------------
A. 

B. 

c. 

0. 

F. 

G. 

H. 

I • 

J. 

f(. 

L. 

,., . 

N. 

Chief Engineer <Plant 
Maintenance I 

Maintenance Engineer 
(Mechanical). 

Maintenance Enq1neer 
I Electrical> 

Mainlenanee Foreman 

Highly Skilled Fitter 
<Mechanical> 

Highly Skilled Filler 
CEleclrical) 

Skilled Filler 
IM,:.chanical) 

Skilled Fitter 
(El er~ tr icn I ) 

MaHon/CarpenLer/Plumher 

Attendant. I llt 1 l 1 t 1 "!'H) 

f:l~ct r1c1rtn IWi rtn'll 

W1• Ider 

Mrt'~ h 1 nt~ OJ"! r ,1 l 1, r 
M'"' 111l 1•nortn<'•· 'ltH•J• 

Tnwl-: 1Jr1v1·r 

3 1 

5 2 

5 2 

6 4 

7 4 

7 4 

8 34 

A 16 

8 2 

A 3 

A 

II I O 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

JOB NO. OCII,-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 47 

----------------------------------------------------------
SI. 
No. Designc.tion 

Sal dry 
Level Number 

----------------------------------------------------------
o. Forklift Driver 8 12 

P. Crane Operator 8 2 

Q. Material Handler and Helper 10 48 

----------------------------------------------------------
Total 152 

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



~ 

-------------------
JOB N'J. DCIL-105 

UNITED NATIONS INDUSTRIAL OEVELOPM~NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

EXHIBIT : 48 

ORGANISATION CHART : MAINTENANCE AND INTERSHOP MJ\TERIAL HANDLING 

~ 

r---1 
I B ! 

~ 

cg 

~ l:~i ~ 1M'.61 

l~~~[SJ 

A1 

o, ~ 
E4 

no om 
z~ 
(./),.... co r--o 
>~ zm 
--tZ 
(./) -I 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-105 EXHJBI'i' : 49 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO..TECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT QUALITY CONTROL AND 
WELDING DEVELOPMENT 

------------------------------------------------------------
SL 
No. Designalion 

Salary 
Level Number 

------------------------------------------------------------
A. Manager <Quality Control) 3 l 

B. Senior Engineer (Mechanical 4 l 
'resting Laboratory> 

c. Engineer (Quality Control> 5 6 

o. Inspector <Process) 6 10 

i::. Inspector (Incoming Malerials> 6 2 

F. Chemist 6 1 

G. Supervisor <Mechanical Teilting) 7 1 

H. Highly Skilled Machine Operator 7 l 

r • Sl.eno-Typisl 7 2 

J. Skilled Mach1ne Operr.tor ~ 7 
(Laboratory> 

K. <~le rk 9 2 

L. HPlpP.r JO 4 

------------------------------------------------------------
Tol.tt I 

-------------- - ------- -----------------------------------
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DEVELOPMENT 
CONSULT ANTS 

JOH NO. : OCIL-105 1-:XHIBIT : 50 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJF.CT PROF I I.I-: ON STEAM HOl 1.1-:ns 

ORGANISATION CHART : QUALITY CONTROi, li. WF.I,OlNG OF:VEI.OPMF.NT 

bJ 

I 
I 
I 

I I 
I~ 
I 

l~JEJ 

~ 
l 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

JOB NO. OCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 51 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFH.Jo: ON STEAM 801(.ERS 

MANPOWER REQUIREMENT ENGINEERING 

------------------------------------------------------------
SL 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
A. 

B. 

c. 

o. 

E. 

F. 

G. 

H. 

I • 

J. 

K. 

L •• 

Manager <Design Engineering 
drtd Planning> 

Senior Design Engineer 

Senior Engineer <Process Pldnning 
and Tooling) 

Design Engineer (Product) 

Design EnginePr <ProcesK) 

Engineer <Process Planning 
and Tooling) 

Industrial Engineer 

Technical AsKiHtant 

D!"aftaman 

SLt:·no Typ1 at 

Pr J nl inq Machine Opf·r·,tl or 

CIP-rk 

. -------------------------·-

3 1 

4 1 

4 1 

5 1 

5 1 

5 2 

5 2 

6 2 

4 

7 2 

8 1 

T• •t .1 J I 'J 
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11 - 23 

DEVELOPMENT 
CONSULTANTS 

JOB NO. : DCI 1.-105 EXHIBIT : 52 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJF.CT PROFII,F. ON STEAM BOH,ERS 

ORGANISATION CHART ENGINEERING 

-~ - .. 

~ B 
I 

l 
o1 G

2 IE'.,-1F2 

r r9 I 

Eb ~ 
I 
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1 I - ..:. ... 

DEVELOPMENT 
CONSULTANTS 

JOB NO. OClf.-l 05 EXHIBIT : 53 

UNITED NATIONS INDUSTRIAi. DF.VELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT MATERIALS 

------------------------------------------------------------
Sl. 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
A. 

B. 

c. 

o. 

F. 

G. 

H. 

I. 

.J. 

K • 

L. 

M. 

N. 

Mater1dls Manager 

Senior MateriaJs Engineer 

Manager (Stores> 

Manager (Inventory Control> 

Purchdse Officer <Basic Materials 
and ConaumabJes) 

Purchdse Officer <Tools and 
Bought-out items> 

Stores Officer (Raw Materials, 
Consumables and Tools) 

Stores Officer <Bought-out items> 

StP.no TyplHl 

Purch..tsP A11H1Hlr:tnl 

Inventory C<mtrol ARHIHI ;ant 

Mal~r•~l Handl~r 

3 l 

4 l 

4 1 

4 l 

5 

5 l 

5 1 

5 1 

7 2 

8 3 

8 

8 2 

I 0 I 2 

Tolr.l 

' " ---
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11 - 25 

..-------------------- DEVELOPMENT 
CONSULTANTS 

JOB NO. : DCTJ.-105 EXHIBIT : 54 

' 
I I I I I 

UNITED NATIONS INDUSTRIAL DEVEJ.OPMEN7 ORGANIZATION 
AND 

ARAB INDUSTRIAi. DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFII.E ON STRAM BOJI,ERS 

ORGANISATION CHART MATERIAJ,S 

~ 5J I 5J 
6J 

; 
I 

EJ 
r~~ [N~J r~J 

' 
111 I II I I 11111 I 

l 
' I 

N3 

' 
II Ill I 
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,, ,,I 

11 - :~'· 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCII.-105 EXHIBIT 55 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT : MARKETING 

------------------------------------------------------------
Sl. 
No. Designation 

Salary 
Level Number 

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

A. Marketing Manager 3 1 

B. Sales Engineer 5 4 

c. Steno Typi8t 7 3 

-------------------------------------------------------------
Total 8 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

11 - !.7 

.JOB NO. DCIL-105 

PROJECT PROFILE ON STRAM BOILERS 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 56 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJP.C"' PROFILE ON STEAM BOII,F.RS 

ORGJ\NISl\TJON CHJ\RT : M/\RKF.TJNG 

~ ;--~-- ----

' l I 
I Bz I I I B2 I 

I dJ I c, I I c I I 
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11 - 28 

DEVELOPMENT 
CONSULTANTS 

.JOB NO. DCJL-105 EXHIBIT : 57 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILF.RS 

MANPOWER REQUIREMENT : FINANCE AND ACCOUNTS 

------~-----------------------------------------------------
Sl. 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
A. Manager (Finance dnd Accounts) 3 1 

B. Senior Accountant (Pl<tnning and 4 l 
Control> 

c. Senior Accountant (Wagea and 4 1 
Sdlaries) 

o. Senior Accountant <ReceiptH and 4 J 
Payments 

E. Accountant 5 5 

F. Steno Typist 7 2 

G. Ar.:count11 Aatsislanl 8 5 

H. Cashier 8 2 

I • Accounlu Clerk 9 5 

--------·----------------------------------------------------
Tot;t I 23 

------------------------------------------------------------
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11 - 29 

.JOB NO. oc11.-1 os 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 58 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

AR~B INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFJJ,E ON STRAM BOII.ERS 

ORGANISATION CHART : FINANCE AND ACCOUNTS 

----
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DEVELOPMENT 
CONSULTANTS 

.JOR NO. OCH,-105 EXHIRIT : 59 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AllO 

ARAB INDUSTRIAL OEVELOPMENT AND MINING ORGANIZATION 

PROJECT FROFILE ON STEAM BOILERS 

MANPOWER REQUIREMENT : PERSONNEL AND ADMINISTRATION 

------------------------------------------------------------
SI. 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
.l\. 

B. 

c. 

u. 

E. 

F. 

G. 

H. 

1. 

J. 

K. 

r.. 

M. 

I 1. 

Mdndger - Personnel 
dnd Admini~lrdtion 

PerHonnel Officer 

Wei fdre Officer 

Chief Security Officer 

Office Superinlenddnt 

Canteen in-charge 

Steno-Typi1:1t 

ReceplioniHL-cum-Telephone 
OpP.rator 

Of(ic:P. AHHiHtant 

St~1·u r it y Guard 

Driver 

Offi<:~ Roy 

J. 

5 

5 

5 

6 

7 

7 

8 

8 

8 

10 

10 

I 0 

10 

'l'ol.itl 

l 

1 

J 

1 

1 

3 

1 

3 

3 

4 

lO 

4 

2 

42 
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1 i - 31 

DEVELOPMENT r-------------------- CONSULTANTS 
.JOB NO. OCIL-105 Jo;XHIRIT ~ 60 

UNITED NATIONS INDUSTRIAL DEVELOPMENT OR~,IZATION 
AND 

ARAB INDUSTRIAJ. DEVELOPMENT AND MINING ORGANIZATION 
PRO.JF~T PROFJI.E ON STEAM 8011.F.RS 

ORGANI~J\TION CHART : PF.RSONNF.L ANO AOHINISTRATION 

.. 

T -

r_LI 
Bl 

l -

r 

f F1, J 
l 

[ K ~J 
r i 
1J 3J l ··-

I 
i 
I 
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11 - ]2 

DEVELOPMENT 
CONSULTANTS 

.JOB NO. oc ri.-105 F.XHIBIT : 61 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO.JP.CT PROFTI.F. ON STF.AM BOILERS 

SUMMARY OF MANPOWER REQUIREMENT 

------------------------------------------------------------
Sl. 
No. Designation/Department Number 
-----------------------------------------------------------·-
1. General Manager 1 

2. \·forks Manager l 

). Production Manager 1 

4. Ch:ief Engi11eer 

5. Qu~lily Control Manager 1 

6. Mandger <Design Engineering dr~ Planning> 1 

7. 1 

8. Mdrkeling Man~ger 1 

9. Manager <Finance .. nd AccounlM) 1 

I 0. l 

I I • 

I.'. 

I ',, 2 

I 4. S11b-1'<1I .s I ( ! I hr11' I ! I 14 

I'•. !'r11d111·I inn 401 

I ti. 
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ll - i_; 

.lOR NO. OCII.-105 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT : 61 

··-----------------------------------------------------------
SL 
No. Designalion/DepdrlmenL humber 
------------------------------------------------------------
17. Que.lily Control 37 

l 8. F.ngineer1n9 18 

1 q. Mi:ilerii:ils 35 

20. Marketing 7 

21. Finance and Accounts 22 

22. Personnel and Administration 41 

23. Sub-ToLdl 115 Lhru' 22> 792 

24. Totdl <14 + 23) 806 

------------------------------------------------------------
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.JOB NO. OCfl,-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 62 

UNITED NATIONS INDUS~RIAL DEVELOPMENT ORGANIZATION 
AHO 

AP.AB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOII,ERS 

STATEMENT OF MONTHLY SALARIES AND WAGES 

------------------------------------------------------------
Salary 
Level Numbers 

_ Mont hly__Sal<t!".Y_ !_~_) _ 
Basic Other Benefits 

Gross Salary 
Per Month 

( $) 

-----------------------------·------------------------------
1 9,000 9,000 

2 l 4,000 4,000 

.i 8 2,000 16,000 

4 15 1, 146 ] 7, l 90 

5 42 859 36,078 

6 48 700 33,600 

7 56 687 38,472 

8 141 400 1,17,200 

9 c;q '\1)0 20,650 

1 0 /. ·~ ·~ 22q 5L V>7 

TOTAi, 806 3,65,547 
_______ .. __ 

~ - - . - - - - - - -- - - - - .. - . - ·- - - -· -· ---------- - ... ---

....___.__ ____ _J 
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SECTION - 12 
FINANCIAL ANALYSIS AND EVALUATION 

' ' ' 
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FINANCIAL ANALYSIS AND EVAl,UATTON 

COUNTRY : EGYPT 

'fhe ( i rldOC iet} 

project for 

country are 

costs. 

Projecl Cosl 

dndlysis <tnd evalu<:1lion of lhe 

selling up Lhe Steam Boilers pldnl 

b<:1sed on the cetpac.ily ulilisal . .ion, 

DEVELOPMENT 
CONSULTANTS 

proposed 

in this 

price and 

The eHlimaled cost o( Lhe project for selling up a Ste<tm 

Boilers plant manufacturing 5 numbers of 30 MW boilers dnd 2 

numbers 150 MW boilers C:tnnudlly is <tround US $ 57.26 million 

dS can be seen from Exhibit-63. The project cost includes 

the expenditure towards 

(} 

() 

(I 

() 

I .. H1d .:rnd l dnd dt>ve I opmenl 

Building and civil work 

Pldnl: dnd m,u:hirH~ry 

Miscellaneous fixed dHsels 

'-' Prr~I iminary t.!Xpt•nst>s 

() 

() 

Prr.·-oper.:il 1 VI-'! expt•rtHf'S 

'1'1·<"hrii1-.tl know-how f,.p:-; 

1-'rel 1n11ri,iry '''tJ'Pns~·H 

Lhe pro j1•1·I 1·11:-11 , 

hdv,.. b''''.fl :tHHunu"d on a lu111pHum ba~1s on 

Prt•-(Jpt•r.JL 1 vt· •'XJH'OH1!:-1 h;tve t hr,.t~ 

<~omponent. H, v 1 ,,_., 1·~;1. .-ib I 1 shmf'ril , I. rdve l I 1 nq f'.Xf'~OH<·H ·Hid 

OllH<'r~J lrJnt.•1111H •·XJ"'flSt"-;. EHLtbl IHhmf~nl <:osl H hav1~ t11·1~n 

v.1r1 ous pt·1·H:i1111•· I wh11 V•I r I IJIJH 

111•r1<Jd, Tr.tv1•l I 1nq 1·xpf·nHH 

I II';. 11 f 1 • H I " h I 1 H h mi· ril • ·" H t ~ 
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DEVELOPMENT 
CONSULTANTS 

frqm second lo l.he L:1sl qu.trl.<~r uf tht> eunsl.ruel i.on 

M1scelldneous expenses hdve dlso been ldken on a 

hdHis. Technicdl know-how fees hdve been tdken dS 

period. 

lumpsum 

3.5% of 

lhe project cost excluding inleresl during conslruclion and 

mdrgin money fur working capildl. 

5% cushion has bef·n prov J ded l OWdrds cont inqency. This cost 

dlso includeH interest during construct.ion and mdrgin money 

for working capitdl. 

Phasing of Cdpilal expenditure is based on impiemenlation 

pldn, and interest during construction hds been computed 

hdsed on lt.c ph.is1ng. These two -He (Jresenled 1n Exhibits 64 

dnd 65 respec•l tvc·ly. 

Mdrgin money (or working capital 

In computing mdrgin money il. 

ts presented in ExhiL1l-66. 

LH assumed lhal adequdle 

provisions have Lo be kept towards storage of raw materials 

and consumdblf>H r~quir~d Lo be imporled. 

The project 1s assumed lo Le financed by Debl-Equ1ly Ratio 

of 1 : 1 • 

Produc:lion, Sa l~s illld Hewmue 

Slatement. of ,,,.,,duel J<'ll -111d Hctl<·s ;>f VdrlOUH pr<iducl rc1ngf' 

iind lhf':' rf>Vf!rtW! t hr.ii wa 11 t,,. 'Jf':'nf:·rall!d from I h'! Hd l1_·H of the 

products OVl'r­

Exhi bi l H 67 ~nd fiR 

Cosls 

r'·'-!r11·r·I 1 v,_. I y. 

J>rPs1·nt1·d 

ul i I 1Hdl1on 

I II 

lli 

'J'hf' ·HH111.il c:<>HIH flf 11r11d111·lp1r1 111d S.tlP!i !'1Jlllf'l1lt•d flVf·r 10 

,ft•.ir•; .,,.,. pr···;;t·ril r·rl lfl F:d1il11I •,'•. 111 l'HI 1ruo1I 111•1 I l11°!i(' 1'11:-11 H 

.: 1s ,.n~;111111·1l I h .. t t t,, : ... !.tr,, .. ,.,.,1 W.t<Jf!R w111 11P·r1·11:·1•· ~11 

Iii· fl.it r .. t '. '' r ...... 
I ·· I• \if• f' \ .... ,, . 
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Prof i I ;,bi Ii t y 

DEVELOPMENT 
CONSULTANTS 

Projected profildbility sldlement is presented in 

Exhilnl-70. The "lverdgt' profit hefore LiX works oul lo 10.4% 

of averdge revenue. 

Stdl~ment of fixed dsselH dnd deprecidtiun under straight 

line method is presented in Exhibil-71. T.ix computation dnd 

deprecidlion for tax are presented in Exhibits 72 and 73 

repspecl.jvely. 

Working c.:tpil<tl requirements dre shown in Fxhibil-74. 

Pro·jeclPd eash flow sl.al.emenl .Jnd baldnce sheet over 10-year 

period drt:~ showr. in Exhibits 75 dnd 76 respectively. The 

term loan w111 be rep.ud in 15 years including a 2-year 

mordlor1um. 

ThP project bn~dkH even al around 69.1% dnd shows irilerr1al 

rrtte of rPLurn of 13.6% c:ts cdn be seP.n from Exhibils 77 dnd 

78 respectively. In cornput 1ng 1nle1·ndl rale of return, 

oul. r I ow is I. .tkPll .u; the pro jecl cost and inf low 1 !i Lakt!n as 

th,. profit befon· inleresl, deprec1dL1on c.tnd tdx. 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-IOS EXHIBIT : 63 

UNITED NATIONS INDUSTRIAL DEVELOPM!NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

ESTIMATED PROJECT COST 

( '000 us S) 

-------------------------------------------------------------------------
SI. 
No. Items Value Total 
-------------------------------------------------------------------------

I. 

2. 

i) 

ii) 

iii) 

iv) 

Land and Land Development 
(@USS 183 per m2 for 38.788 m2 ) 

Building and Civil Work 

Workshop Building 
(@ USS 917 per m2 for 20,256 m2 ) 

Administrati"e Building 
(@ USS 1103 per m2 for 648 m2 ) 

Auxiliary l'ui ldings 
(@USS 1103 per m2 fo1 3024 m2 ) 

Storage and Transport Yard 
(@ USS 917 per m2 for S420 m2 ) 

S•Jb-total ( 2) 

). Planl and Machinery 

i) Imported 

I I 1 

I 11 t 

I J 

\/I 

Tube and Pipe shop equipment 
- Ve:5sel shop equipment 
- Plate and Structural shop ecjtupment 
- Machine shop equipmenl 
- Forge and heat treatment shop equ1pment 
- Inter-shop material hand I i111: 1•1111 ipment 
- Haler 1al Testing Laboratory 
- Haint.,.nancr shop eq11ipm1~nt 

- Welding dPvelopment P<1111pmen1 
- Aux 1 I i a ry F.11u i pm1•nt I. fl.tml r 110 ! :·. 

Tula! ~·.o.B. V;tl111· 

111~.urMICf~ I. ~·ri·JJ~h1 ltd 10':! 11( Fllli v.i11wl 
1',l.F. V.il1w 
lrnporl 1llll'y /,f l·d' llJI l'(f -;;!1111• 

l'r.111:.11111 1 . .r 1t111 "1 I· 111 l'lf' V.!1111· 

1.111111·,f:., 1 ·'' ·:111 ('.11l1•1t1.1111.1 

7098.20 

18574.75 

714. 74 

3335 .47 

4970.14 

1)34.15 
3167. 30 
1246.28 
736.08 
511 . )8 
742.M 
128.87 
H7 .8h 
272.36 
26.20 

li'>O. 32 
'II '1 ) .11'1 

,f:J. 21 
'I I • 1

1 I 

7098.20 

27595.lt 

IOOOk,n 
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JOB NO. 

SI. 
No. 

12 - 5 

OCIL-lOS 

Items 

4. Hi~cP.llaneous Fixed Assets 

i) 
ji) 

iii) 
iv) 
v) 

vi) 
vii) 

viii) 
ix) 
x) 

s. 

T1ansfonners 
Switchgears 
t:ent ra l Ai rcnudil ioning system 
Illumination.Fans and Room Coolers 
Water Pumps and Tank 
Compressors 
Fire fighting system 
Teleconanunication system 
Office Furniture and Equipment 
Vehicles 

Sub-total (4) 

Pre 1 imi nary Expenses 

~. Pre-oper2tive F.xpenses 

J) Establishment 
ii 1 Trave 11 ing F.xpeuses 

1iii His~ellaneou~ 

7. Tf'l·hnical Know-how Fees 

8. S11b-lolal (I lhru 7 > 

,, . Loni u1r.~nc·y ~ St on above 

10. S11h-1111:d lk ;, 'l> 

II. Tnt•·r•·-.t rt11r 111b Con~.lruc-l 1011 

12. Hd1&111 Mon••v 1111 Working C<tpit;tl 

TOTAi • o:;r 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 63 

Value 

87.60 
4.80 

76.78 
5.00 
1.56 
6.00 
6.30 

11.00 
3.50 

83.00 

50.00 

1685.10 
166.00 
S5.00 

1791 .00 

( '000 us s) 

Total 

50.00 

1906.10 

1791.00 

48734.17 

2436.71 

'> 1170 .~Si 

'>hOJ. lO 
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:a~ ~:. : ~:IL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANllATION 
AND 

ARAB INDUSTRIAL DIVELOPMRNT AND "INIMG ORGANI1ATION 

PROJECT PROFILE ON STEA" BOILERS 

PHASING O~ CAPITAL EXPENDITURE 

UHIBIT : 64 

! '!11); ,. ;' 

.............................................................................................................. 
'.11r,sti-u1·t1or1 l'er1<1d 111 ~uH1 • r., 

TflldJ •••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••· .••••. 
. ~ 6 F i! 

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

'· . .>.'; .· ·~- t .. ·~· 

• ~: :. ; ! '... • : • : . • 

• .,, .. ; :":din~ 
! ~I . ~- . ·' .. i ~ : •... 2 !; ! i l r.; 
'·•··••!! r·;.;:iq, 

~i.:• ·· • !ri:.lt'<':: ~~ .. ~ 

~ . -. ! • , • r ' 

.. '' ~ r I '! ~ 

' ,,,;~I •. ) 

.'M.!l 

l35H.75 
?14. 74 

3335.47 
mo. l 4 

1ooos.2~ 

:002.47 

1iJOS,7~ 

0.00 

o.oo 
o.oo 
0.00 
0.00 

1),1)0 

o.oo 

Hb6.07 d6b.07 2l66.0n 

o.oo 3714.95 3714,q~ 

o.oo 0.00 0 .011 

0.00 uo 0. 00 
0.00 0.00 o.~o 

0.00 o.oo 1501.21 

~.00 0.00 o.~o 

0.00 uo o.oo 0.00 o.oo o.ou I•,·' 

nu. qs 3714. q5 p14,qr, 0.UL> o.oo ~. •li,1 ~I I ' .. , 

238.25 218' 25 i'B.H o.oo uo 0' 10 ,',I 

l I I!. 82 I J 11. 82 l l JI. 8 i o.ou o.oo o.oo 1

J I u ·~' 
1656.71 1656.71 1656. 71 o.oo o.oo 0.00 f ;; 

1~01.24 o.oo 9.00 uo o.oo 0.00 ·, f 1: 0 

uo o.oo o.uo 141uo im.Jo 105.10 ~r .. \; no 
o~ 
Zm 
(./') r-
c O 
r-.,, 

~~-zm ..... z 
(./') --f 

..... 
f.,) 

::-. 
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.); !IV. : DCIL·lt5 llllBJT : 64 

1'000 us $1 

······-·-············-····················· ·····••···· ····-··············-······--·-··-····~········ ···-~·-············-·······························-······ 

1:uns1ru•:l1u11 ~H 1od 111 Qud rl~n 
'. .• Lal ·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

b IG II 
···----············-····--·-···-·--··········---·---------~----·--·--·········--···-·-··········--······-·····-·············-··········· 

~ · · 1·: h)tls ;s~.~~ 
-....... -~ 

'··-,) ~·. 6(1 o.o~ ii.GO o.oo o.oo IUi 0.00 o.oo 0.00 70.08 o .or: !).;111 

... , .... ' ... ~ Lg(1 U\1 UG 0.00 o.oo 0.96 o.oo 0.00 1.8' o.oo o.oo ~I ;I• 

~ . ~ : ' • ' .. ' ~ 11 l !1 ~ ~ 1 ~· ~ ... ·. :s ~. vt· •.i .vtl o.oo o.oo I 5. 36 0.00 o.oo o.oo 61. 42 o.oo ii. ·)0 

.l .. ' ~ .. ; J .:~ .i.id f\.'· I ·:·:i,1 c: r ~ '." J 0.2~ o.oo o.50 0.50 0.50 o.so ~.50 uo 3.~o 0. 50 J. j: 
• ·: •.c;• ,:.: T~nl C' 

' .. ~ 0.00 6.00 u.oo 0.39 0.3~ 0 .39 0. 19 i1, Ou 0.00 0 .04. ., . o·: 
1:~--.·~ ~!' d~ 0.00 0.00 o.oo 0.00 1.20 0.00 o.oo o.oo o.oo 4.80 0, I! i1 

., : : . • . ., .) , .,l • 4 ~. !il 0.00 o.oo 0.6J 0.61 0.61 0.63 ~.6J 0.bl 0.63 0.63 1 I. 0 . . . ... II~~. ',~I~·~ ;yitt·I i l. GO :i.i;o I. I 0 0.00 0.00 1.10 I. I 0 1.10 I. I 0 o.oo o.oo : C· I ... 
;, ) ' 

N 

~ .:: .• ~l.:!t' .1" • .: ~:·j·i·~•-:li' .~0 ~.co 0.18 n.18 o.oo o.oo 0.18 o.oo o.oo 0 .18 o.oo ' •c ... .. '· 
.. ':' ~. ! ~' ~ ... ' ~ ",)1) 0.00 )~.oU 16.hO 0. OJ) c.oo 8.30 o.oo o.oo 8. 10 o.oo ~ '. ,/j 

I -..J 

. • .. s .. i'.' ~It"! : . ' ':_:. ,:.,. 2UO 2S.OO o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo O.Oii 
.. 

· .. ·r"<• ... eir~r.sd I luh. I 0 
I 

- I ' . : . :-·•- im.10 0.00 20.95 49. 34 63.U 63.44 75.86 75.86 75.86 81. 86 81.86 1oq1i.~4 
. -

: 1 ~·r· r.:h•; 166.00 o.oo 2.00 5.00 6.00 uo 7.00 1. 00 7.00 8.00 8.00 110.0C 
I . . .. '. . . ... ~uo 5.00 5.00 s.oo s.oo ~.oo uo uo uo uo uo uo 

( ~ •• 'i _,., ~ .... !' : ,Q:. 00 84.55 sq.ss J JQ, 10 i79.IO IH.10 179.10 l 7Q, JO tH.1~ 174.10 'H.1~ j /Q f 1 ·, 

--······ ···-···············-·······--·----·-····························-~--············-···--·······-···········-
l ": .. 4~ 1 H.l1 llUO 1526.45 6]]7.17 783UO 8514.17 6999.79 m1.Jt 1688.31 1010. n 384.H I ~U4.H no 

' : ••• )t"f1· .. ~· ! \.\ 1:! 1 t,1,C' Wb.~l 5.~9 126.32 316.87 391. 86 m.11 349' 99 149.57 184.42 I 'il. 52 19.l~ 7s.21 om 
··-····· -···-···-······················-·-·-·····-·····-····················-····································· z~ 

:-- .. e·. J. ~ ' Q\ 51P0.88 IH. 79 2652.71 6654. 24 8m.16 8939.88 7349. 78 7340. 88 1812. n •021.s9 404.24 1579.50 (,/),.... co r--c 
····· ·····-········································· ·-·······························-···--········-········································-················· >~ Zz. 

~-I 
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J~B 10. : DCIL·l05 

UIITID IATIO•S INDUSTRIAL DEVELOPMENT ORGANIIATION 
AND 

ARAB llDUSTRIAL DIVILOPMINT AND MlllNG ORGANIIATION 

PROJECT PROFILE o• STEAM BOILIRS 

ISTIMATIOI OP llTERIST DORllG CONSTRUCTION 

llBIBIT : 65 

..... -·-········-··············-····"··········~···················ft········-···············-······················--··················· 
conslruc·t 1on P..r wd In Qu<irlcrH 

···········-···········-···········-···········-········-···-·············-·······-························· 
1 • 

T·•ld ! 
q 10 II 

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

.: '~' :"'..:. \ ::c 1:'. '• ~b~l.~1 6654.2• 8229.16 8Ql9,88 7j4q,79 7340.88 3872.75 4021.89 404.24 1579.50 51170.8t 

........ f'·'f'·. . ... :.co 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 188.28 •88.28 
. ········· ·······-···················-···································································· ....... . . ; :~s.~~ ibs2.11 ~654.24 8229.16 8939.88 7349.78 734C.88 1a12.15 4021.89 404.24 2067.79 51659.16 

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

i-jijJty bJ.45 13)4.22 3181.25 4235.35 4668.63 3948.98 4014.20 2335.70 2452.17 6'0.67 1521.61 28631.23. 

'..,;1,tf 6).15 1119.21 3381.25 4235.36 4668.62 3948.98 4014.21 2335.70 2452.16 670.67 1521.62 28631.23 

················-············································-·-·······-···································· ....... . 
• ·t j. :;6.~0 2~78.43 6762.50 !470.71 9337.25 7897.96 8028.41 4671.40 4904.33 1341.34 3043.23 57262.46 

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

L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

no 
o~ 
Zm 
(../) r-
c Q 
~""ti >s zm .... z 
(../) .... 

'"" I J 

CJ) 
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_ f JOI IO. : DCU.· 115 -I IDIBif : 65 

~ ! 
·······----·-·······-~·-·····-··············································-················-·-·················································· 

Coa1lruc:l1on Period in Qu~rler1 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Tot•I 

I 2 l 4 S 6 7 8 9 10 11 
------·--·-··············--·--·····-················-········--·-············· ................•.......•........••..•..•••.••......•.••.....•••.. 

l1ttren ~a lNn 
.................. 

• f 14\ P•• • 1.11 23.44 59.17 74.12 81.70 69.11 70,25 4G.87 42.91 11. 74 26.63 501. OS 
2.22 46.87 118.34 148.24 163.40 m. 21 140. so 81.75 85.83 23.47 948,8] 

2.22 46.87 118.34 148.24 163.40 138.21 140.50 81.75 U.83 m.36 
2.22 46.87 118.34 148.24 163.40 138.21 140,50 81. 75 839.53 

2.22 46.87 118.34 148.24 163' 40 138.21 140' 59 m.11 
2.22 46.87 118.34 148. 24 163.40 m.2r 617' 28 

2.22 46.87 118.34 148.24 103.40 m.01 
2.22 46.87 118.34 141. 24 llS.67 I 

2.22 46.87 111.34 167.43 
2.22 46.87 49.09 

2.22 2.22 

··········-·········-·······-······-·····-·········-···-··-···············-·····-··-························ 
tol•l 1.11 25.6' 108.26 241.S5 391.37 549.18 687.53 798.6S m.u 937.10 975.4S 5603.30 

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

DeblJ lq\11 l J l .Ot 1.00 1.10 1.00 1.00 1.00 1.00 l.00 1.00 1.00 1.00 1.00 

NIARS OP f IRAWCI•G : IQDltY 28631.23 
LOAR 21631.23 

TOTAL 57262.46 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••M•••••••••••••••••••••••••••••••••••W•••••••••••••••••••••••••••••••••••••• 
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12 - 10 

• 

.D ti). : DCIL-105 

DEVELOPMENT 
CONSULT ANTS 

EXlllBlT : 66 

mrftD N1\TICH; IlOJS'l1UAL IEVElDffEfl' <R;ANI7.ATIOI 
AND 

ARAB IlDlS'1'RIAL DEVEUlff£N'l' _, MINIR7 CIG\NIZATIOI 

Sl. 
No. Il..8n 

Period 
(Days) 

1. Raw materials and 60 
Const.m:tbles 

2. Finished Slock 

3. SUndry Debtors 

SUb-t.oldl 

4. Expenses 

Tul...tl 

30 

30 

30 

Cost 

3056.03 

1821.38 

2465.75 
-------
7343.16 

------
488.28 

--------
7831.44 

--------

('000 us$) 

Bank Financ..-e 
Available Margin 

( % ) ( Anu.u. t..) fitJney 

100% 3056.03 o.oo 

100\ 1821.38 o.oo 

100\ 2465.75 o.oo 
--------
7343.16 o.oo 

--------
0\ 0.00 488.28 

-------- ------
7343.16 488.28 

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



-------------------
JOB 00. : DCIL-105 

UNITED NATIOOS INDUS'IRIAL DEVEWPME'fl' CR;ANIZATIOO 
AND 

ARAB INDUS'llUAL DEVEIDPMENr AND MINIOO aG\NIZATIOO 

PlnJEX:'1' PROFILE ON STF.AH BOILERS 

STATEMENI' OF PROOOCTIOO AND SALES 

EXHIBIT : 67 

(in t1I' > 

--------------------------------------------------------------------------------------------------------------
0 P E R A T I N G 'i E A R S 

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

-------------------------------------------------------------------------------------------------------------•• I ~' 

\..._•rk.1.nq Ddys Year 
nil 1sal1on 

30 1-l'l &JJ.1er 

C'.<t.pctelt) 
Annual Outp..it 
Sdles 

l?Q t-M _ _Boi_!~r 

CdpcK;.ily 
Mllual Ollpil 
Sdle~ 

(No.) 
CNo. > 
<No.) 

(No.) 
lNo.) 
(No.) 

300 
60\ 

5 
3 
3 

2 
l 
l 

300 
80\ 

5 
4 
4 

2 
2 
2 

300 
100\ 

5 
5 
5 

2 
2 
2 

300 
tOO\ 

5 
5 
5 

2 
2 
2 

300 
tOO\ 

5 
5 
5· 

2 
2 
2 

300 
100\ 

5 
5 
5 

2 
2 
2 

300 
100\ 

5 
5 
5 

2 
2 
2 

300 
.1.00\ 

5 
5 
5 

2 
2 
2 

300 
100\ 

5 
5 
5 

2 
2 
2 

300 
1009;. 

5 
5 
5 

2 
2 
2 

no om 
z~ 
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------------------
JOI IO. : DCIL-115 

henge 
Sel linq 
Price 

115 $/MTI 

'~ MW CollCl~nser lb00.00 

158 NII CoDdeaser 16000.00 

toul 

OIITID IAtIOIS IIDDSTIIAL DBVILOPltllT ORGAlllATIOI 
AID 

lRAB IIDOSTRilL DIVILOPltllT AID KIIIllG ORGAIIIATIOI 

PROJICT PIOPILI 01 STIAI BOILIRS 

STATlllllNT or RBVllDI 

0 P I R A T I N C Y I A R S 

2 4 s 6 

llllllt : " 

(I 000 OS $1 

8 9 10 

10800.00 14400.oo 1aooo.oo 1aooo.oo 18000.00 11000.00 11000.00 1eooo.oo 19000.00 18000.00 

~9200.00 25600.00 32000.00 32000.00 32000,00 32000.00 32000.00 32000.00 32000,00 32000.00 

31110.00 40088.00 58000.00 50000.00 51000.00 50110.01 50001.00 50000.00 51011.00 50000.10 

no om 
z~ 
(./) r-
c Q 
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>~· zm 
--'z 
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------------------
JOI IO. : DCIL-115 

UllTID •ATJOIS IIDUSTRIAL DIVILOPllllT ORGA•llATJOI 
AID 

lRAI l•DDSTlllL DIVILO"'llT AID KIRllC ORGA•IllT!OI 

PIOJICT PIOPILI o• STIAJt BOILIRS 

COST or PRODOCTIOI AID SALIS 

IDllJt : 69 

(
1000 us $1 

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

0 P ! R A T I N G Y E A R S 
-- ·············--······························--·-·····-············-·········-·········-········ 

5 6 8 ' 10 
···············-·························································-····················-················-···················-···· 

A. ~ui•ble Cost 

i•w lliler1a!s •nd Cons11141bles 
Power 
lf•ler 

Sub-tot~! 

~oat119t11Cf It 5\ on lboYtl 

T1tJJ ·~· 

8. Fmd Cost 

1! '..41K>ur l Plant i>Y~rhtid • 
•I D1recl libour 
~I hd met I •bour 
cl Supervu1011 

S11b·lohl 

17705.54 23607.39 29509.24 29509.2f. 29509.24 29509.2~ 29509.24 29509.24 29509.24 29509.24 
29a.lO 396.77 495.25 495.25 495.25 495.25 495.25 495.25 495.25 495.25 

6.62 a.al 11.04 11.04 11.04 11.04 11.04 11.04 11.04 11.64 
·················--------·····------··················-··-···················-··-·················· 
18010.46 24812.99 30015.53 30015.53 30015.53 30015.53 30015.53 30015.53 30015.53 30015.53 

900,52 1200.65 1500.13 1500.78 1500.1a 15ao.1a 1500.18 15~0.19 1soo.1a 1500.18 
····----------------------------···------------------------·--·······························--······ 
18910.98 25213.64 31516.31 31516.31 31516.31 31516.31 31516.31 31516.31 31516.31 31516.31 

2355.86 2473.66 2591.45 2709.24 2827.04 2944.83 3062.62 3180.42 3291.21 3416.00 
640.21 672.30 704.31 736.33 768.34 800.36 832.37 864.38 896.40 928.41 
403.20 423.36 443.52 463.68 ~83.84 504.00 524.16 544.32 564.48 514.64 

-····-----------------·······-------·········-·······································--·-··-··---· 
3399.34 1569.32 1739.28 3909.2S 4079.22 4249.19 4419.15 4589.12 4759.09 4929.05 
....... ·-····· ·····-- ....... ....... ....... ····-·· ·-····· ·····-· ...... . 

no om 
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_____ _. __ .. _________ __ 
JOB IO. : DCIL·ll5 llBIBIT : 69 -

: I ('00005$1 

0 P K R A T I N G ~ K A R S 

s 6 8 q 10 

''-~!r r~:i.,·ry Kioenses 
!11 inlt~~!k'e f l\ 

~ Pl~nl ' Equ1peent 300. 25 300.25 300.25 300.25 300.25 300.25 300.25 300.25 300. 25 300.~5 
• ~~•ntenance f l~ 

. n Bu1 lduq ' Cm 1 Work m.95 275.95 m.95 m.95 m.95 m.95 275.95 275.95 275.95 275.95 
• · !ltst"~l ianeous l 15. 24 115. 24 115. 24 i!5.24 115.24 115.24 115.24 115. 24 115.24 115.24 

------··-··-·······-·-···-························-···-------·-··································· 
M·t1tal 691.44 m.u 691. 44 691. 44 691.44 b91.U 691.44 691.44 691.U 691.U 

:11 Ad11n11lrat1ve i Sales E1penses 
a' Salu1es • 987.22 1036.58 1085.94 1135. 30 1184.66 1234.02 1283. 38 1332.H 1382.10 1431.46 
b 1 )~·,rhuds m.u 207. )2 217 .19 227.06 236.93 24£.80 256. 68 266.55 276.U 286.2, .. 

••••••••••••••••••••••••••••••••••••••••••v••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Sllb·t<'tal 1184.66 1213.90 1303.13 1362.36 1421.59 1480.82 1540.06 1599.29 1658.52 1717.15 
---- ··-···· ···----- -----·. ··----- ··-··-- --···-· ·-···-- ............ -----

Total '1•11•1ul 5275.U 5504.66 5733.85 5963.05 6192.25 6421.45 665G.65 6879.85 7109.05 7338.24 
:oal'~q~DCJ If 5\ ~n above! 263. 77 275.23 286.69 m.15 309.61 321.07 332. 53 343. ~9 m.45 366.91 

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

TJl.il I ; · 5539.21 5779.89 6020.54 6261. 20 6501.86 6742.52 6983.18 7223.84 7464. 50 7705.15 
.. ........... ............ ......... ............ ............. ............ ............... .............. .. ............ 

'J'. L Cost oi Product ion 24450.19 309~3.53 31536.85 37717.51 38018.17 38258.83 38499.49 38740.15 38980.81 39221.46 
~o.1 Sales tA•Bl 

' ~ssuaed to 1arrease at the f lal rate of 5\ 1tra19ht line every year 

I 

I 
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-------------------

= - I 

JOB IO. : DC!L-115 

DIITID llATIOIS INDUSTRIAL DIVBLOPtllMT ORGAIIIATiOI 
ARD 

ARAB llDISTRIAL DIVILOPtllllT Al~ NIIIIG ORGAIIIATIOR 

PIOJICT PROPILI 01 STBAN BOlLIRS 

PROJICTID PROPITABILITY STATBlllRT 

llBIBIT : 70 

('HO US $l 
---------------------·---------------------------------------------------··--------------------·········-------··-···················----

0 P E R A T I N G Y I A R S 
------------···-··---------------------------------------·-·········--------·····-···········-------

~J~telllS 1 2 3 4 s 6 7 8 9 10 
--~---------------------------------------------------------------------------------------------········-·········-·--·-·················· 
~·~w llalerials and Consuaables 17705.54 23607.39 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24 29509.24 
;':V~? m.lO 396. 77 495.25 m.2s 495.25 m.25 495.25 495.25 495. 25 495.25 
•·H~r 6.62 8.83 11.04 11.04 11.04 l l.04 11.04 11.04 11.04 11.04 
i.dx.ur i Plant 1J\erhead 1399.3' 3569.32 3739.28 3909.25 4079.22 4249.19 4419.15 4589.12 4759.09 4929.05 
.•t her Factory Kapenses 691.44 691.44 691.H 691.44 691.44 691.44 691.44 691. 44 691.44 691.44 
Ad1101strat1ve ' Sales E1pen1es 1184.66 1243.90 1303.13 1362.36 1421.59 1480.82 1540.06 m9.29 1658.52 1717.75 

........... -----
Sub-total 23285.91 29517.66 J5749.38 35978.58 36207.78 36436.98 36666.18 36895.38 17124.58 37353.77 

Co~ll!19tDC1 1164.29 1m.aa 1787.47 1798.93 1810.39 1821.85 1833.31 180. 77 1856. 23 1167.69 
....... 

T)\.i; 24458.20 30993.5• 37536.85 37777,51 38018.17 38258.83 38499.49 38740.15 38980.81 39221.46 
:\lock Vu iat 1oa -1821. 38 -m.01 -m.oo -14.67 -14.6' -14.67 -14.67 -14.67 -14.66 -14.67 
•=ost of Producl101 ud Sa Jes 22628.81 30469.53 37012.85 37762.84 38003.50 38244.16 38484.82 38725.48 38966.15 39206.79 

PROJECTED HVIHE 30000.08 40000.00 50000.00 50000.00 50000.~6 50000.00 50000.00 50000.00 50000.00 50000.00 
rrof 1l before I1lerest 4nd 
tleprtc ul IOD 7371.19 9530.47 12987.15 12237.16 11996.50 11755.84 11515.18 11274.52 11033.85 10793.21 

I 

I 

no om 
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--------------------
JOI IO. : DCIL· 115 mmt : 10 

('000 us$) 
--------------------------------------------·-------------··-----·--··-----·~---------·------·----···-------·---------------------·-····· 

0 P £ R A T I M G Y EARS 
-------------····---------------------------··-····-----------------·-··-········-········-~----···· 

Efr~lllS I 2 3 4 5 6 7 8 9 10 
-------------------------------------------------------------------------------------------·--···-·----------------·-········~---········ 
:!.".~~tSl 
-.. -. -..... --
)11 !en Lou 
- f 14\ P·•. 4008.37 4008.37 4008.37 3700.04 3391. 70 3083.36 ms. 03 2466. 69 2158.36 mo .02 

J~ llork1ng Capital l.oan 
- f !6\ p.a. 1174.91 1174.91 881.18 m.4s 293. 73 o.oo o.oo o.oo o.oo o.oo 

------- ---·-··· --·---·· -------· -------· -------- ........ ···-···· ···---·· ----
~ 1.;t-t )l~ j 5183.28 S183.2a 4889. SS m7.49 3685.44 3083.36 2775.03 l466.69 2158.36 1850.02 

ir0f1t b•fore Deprec1at1on 1187.92 4347.lq 8097. 60 7949' 6 7 8311.07 8672. 48 a740. IS 8807.83 887S.49 8943.19 
[·"prt>c:athin ud A1<>rlual1on mo.as 2590.85 2590.85 2590.85 mo.as 2590.85 2590.85 2590 .85 2590.85 2590.85 
· • • f.: ~~fore Tai ·402.93 1756.34 5506.76 S358.82 5720.22 6081.63 6149' 30 6216.98 £284.64 6352.34 
TH o.oo 374.43 1446.46 1440. 98 1S60.79 1678.72 1721.45 1762. 56 1802.14 1840. 33 
~:slr1~ulable Pr~f1t ·402.93 1381.91 4060.29 3917.84 4159.43 4402.91 4427 .85 4454.42 4482.50 4512.01 
,·1~dend o.oo o.oo o.oo 2863.12 3578.90 4294.69 4294.69 429'.69 4294.69 4294.69 
Reta1otd &arn1n9s -m.93 1381.91 4060.29 1054.72 580.53 108.22 133.16 159.73 187.81 2l7 .32 
Add ~ci : De~rec1al1on ' 

AlorllHtlOb mo.es mo.as 2590.8S 2590.8~· 2S90;85 2590.85 2590.85 mo.as 2590.85 mo.as 
llT CASI ACCRUAL 2187.92 3972.76 6651.14 l645.S7 3171.38 2699.07 2724.00 2750.58 2778.66 2808.l 7 

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

I 
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~- - - - - - - - - - - - - - - - - - -
JOB IO. : DCIL·ll5 IDIBIT : 71 

OllTID IATIOIS llDOSTllAL DBVILOPlllMT ORGAlllATIOI 
HD . 

ARAB IIDISTIIAL DIVILOPllRT AID MJIJllG OIGllllATIOI 

PIOJICT PIOPILI 01 STIAll BOJLIRS 

STATDlllt OP PillD ASSETS AID DIPRICIATIOI DIDll STRAIGHT Liii METHOD 

f'OOO OS $1 
- -······-·--·-·······-············--··············--·-----·····-··-·--·-···················-················-···-··-························· 

V•lue Technie•I Sub· Cont in· Sub· Intere11l Sub· m oC Rile Atounl 
-~ ~-,~~ltl~ lnov-hov Tntal gency Total dmng Total Pre·op Total 

Fees C<Jnatrucl Eapen an m 
·----·--···-·------·---·-·-·········-·--·······················---···-·-··········-·········--·--················································· 

i. L.uJ ' i..lld Dtvelopeent 7098.20 o.oo 7098.20 o.oo 7098.20 o.oo 7098.20 o.or 7098.20 0\ o.oo 
!. Bu1ld1n9 ' Ctv1l llork 27595.11 1104.42 28899.53 1774.70 30674.23 4080.98 34755.21 694.17 35449.38 4\ 1417.98 
l. Pl••l ' !lih1Dery 10008.22 473.08 10481.lO 643.65 11124.95 1480.09 12605.04 m.76 12856.80 8\ 1028.54 
4. K11cellineou1 P11ed Assets 285.54 ll.St 299.04 18.36 317.40 42.23 m.63 7 .17 166. 80 12\ 44.02 
~. Prel111a.ry lapenses 50.00 o.oo 50.00 0.00 50.00 o.oo 50.00 o.oo so.oo 10\ 5.00 
'· Pre·oper•t1ve l1pe11es 1906.10 o.oo 1906.10 o.oo 1906.10 o.oo 1906.10 ·953.10 m.oo 10\ 95.lO 
~. Tech11c•I lll<'tv·hov Fees 1791.00 ·1791.00 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 0\ o.o~ .... ········ -···-··· . ....... . ....... . .... 

Sub·lol•l 48734.17 487l4.17 51170.88 56774.18 56714.18 mo.as 
~. '~· Ql laQUC' 2'36.71 o.oo 2436.71 ·2436.71 o.oo o.oo o.oo o.oo o.oo 

......... ........ ·····-·· ........ . ....... 
Sub·tol•l 51170.88 smo .ea 51170.88 56774.18 56774.18 

~. !Dhrut d11rinq Conslruction 5603. 30 o.oo 5603.30 o.oo 5603.30 -5603.30 o.oo o.oo o.oo 
... -······ ····-··· .......... -··--··· . ... 

tol•I S6774.ll 56774.18 56774.18 56774.11 56774.11 
·-······ -·-····· ......... . ....... ........ 

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

no 
o~ 
Zm 
(./) r-
c Q 
r-,, 

>~ zm 
--t z 
(./) --t 

..... 
N 

.... ..., 



-------------------
JOB IO. : DCIL·US 

DIJTID IATJOIS.I•DBSTRJAL DRVILOPllllT ORGA•llATiOI 
AID 

ARAI t•DDSTIJAL DIVILOPlll•T A•D MI•lMC ORGAIJIATJOI 

PROJICT PROPILI 01 STEAK BOJtlRS 

rn COllPOTATIOI 

mmr : 12 

(I 000 US $) 
··-·············-·····-············-··-························-······················-····················--··························· 

0 P £ R A T I M G Y I A R S 
··-·-···--········-·····-···-··············---·······--···-·-···············-····················· 

6 7 8 9 10 
-----------------·--·-·-·····--··--···---····--·····--········-·-·······-············----·---·--······································· 

Proi1l before Deprec1•l1on 2117. 92 4347.19 8097.60 7949.67 rni.01 8672.48 8740.15 8807.83 am.o 8943.19 

Less : Currtnt Deprec1it1on 2197. 92 2'46.55 2Jll.75 2185. 74 2067.89 1957.60 1854.34 1751.59 1666.91 1581.86 

~hllCt o.oo 1900.64 ms.as 5763.92 6243 .18 6714.88 6885.82 7050. 24 7208. 51 7361.ll 

~esa : Diwbsorbed Oepreci•t1on o.oo 402. 92 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

faublr lnl'l.llt o.oo 1497. 72 ms.as 5763.92 6243.18 6714.88 6885.82 7050. 24 7208.58 7361.33 

!.u ~ m o.oo lH.43 1446.46 1440.98 1560.79 1678. 72 1721. 45 1762.56 1802.14 1840,)) 

············································--····----·-·······································--······································· 
no om 
z~ 
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------------------
JOB NO. : DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

DEPRECIATION FOR TAX 

EXHIBIT i 73 

( '000 us $) 

--------------------------------------------------------------------------------------------Building & Plant arad Misc. Fixed 
WDV Civil Work Machinery Assets Amortisation Total 
Rate 4% 8% 10% 10% 

--------------------------------------------------------------------------------·~-----------Vd}Ue 35449.38 12856,80 366.80 1003.00 
Deprec1dt1on Year 1 1417.98 1028 •. 54 44.02 100.30 2590,8/t 
Ba lane£' 34031.41 11828.25 322. 79 902.70 
Depreciation Year 2 1361.26 946.26 38,73 100.30 2446,55 
balance 32670.15 10881.99 284.0S 802.40 
Depreciation Year 3 1306.81 870.56 34,09 100,30 2311. 75 
8'.llanct" 31363.34 10011. 43 249,97 702 .10 
Depreclation Year 4 1254.53 800.91 30.00 100.30 2185.74 
Balance 30108.81 9210.52 219.97 601 ,80 
~preciation Year 5 1204.3S 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 
~preciation Year 7 1109.93 623.66 20.44 100,JO 1854.34 
Balance 26638.35 7172.12 149.90 300.90 
~precution Year 8 . 1065.53 573.77 17.99 100.30 1757,59 
8alance 25572.81 6598,35 131.91 200,60 
Deprel'lat1on Year 9 1022.91 527.87 15.83 100.JO 1666.91 
Balance 24549.90 6070.48 116.08 100,30 
Depreciation Year 10 982.00 485.64 13.93 100.30 1581.86 
8ahnce 23567.91 5584.84 102.15 o.oo 
--------------------------------------------------------------------------------------------WDV : Written Down Value 
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-------------------
JOI IO. : DCIL-115 

OIJT!D •ATIOIS llDUSTRIAL DIVILOPtllMT OIGAlllATIOI 
AID 

ARAB IIDOSTIIAL DBVILOPtlBMT AID NllllG OICAllllTIOI 

PROJICT PIOPILI 01 STIAN BOILIRS 

lfORllllG CAPITAL llQUJl!llBITS 
ll1cludi19 C11h 1Dd Bink Bil1nce1) 

lllillT : 7t 

('000 us$) 
········································-·-·-····-···············································-···································-· 

0 P I R A T I M G Y E A R 
llns ............................•......................•...... , ................•....•..........•••..... 

~ 6 8 9 10 
~•••••••••••••••••••••e•••••··--•••••••••••••••••••••••••••eeeeeeeeeeweeee•PWW•••••••••WWWWWW•••••••eeeeeewe••••••••••··················· 

•• ~•v ~ler11l1 • ~oft11111bles lOS6.0l 6112.05 7640.06 1640.06 7640.06 7640.06 7640.06 7640.06 7640.06 7640.06 

;. F1a1shed Stock 1Ul.l8 2345.39 2869.39 2884.06 2898. 73 2913.40 2928. 07 2942.74 2957.40 2972.07 

3. Suadry Deblors 24'5. 75 2465.75 2465.75 2465.75 2465.75 2465. 75 2465.75 2465.75 2465.75 2465. 7S 

·-··············--··························-······················································ 
TOTAL 7343.16 10923.19 12975.20 12939.87 13004.54 13019.21 13033.88 13048.55 13063.21 13077.88 

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

lncre1se/tdecre1sel HU.16 3580.03 2052.01 14.61 14.67 14.67 14.67 14.67 14.66 14.61 

Sloct Vuul 1lln 1821.38 524.01 m.o~ 14.67 14.67 14.67 14.67 14.67 14.66 14.67 

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

r.o 
o~ 
Zm 
(./) r-
c O 
r--c 

>~ zm 
-iZ 
(./) -i 

.... 
~ 

~ 



------------------
JOI IO. : DCIL·llS 

I• ~l'J~( f.~ 

.t::••s~ 1a Shart lip1lal 
!11cr~ut :n Ttr1 Lou 
:11c.-rust' 111 Buk 
l.on 

Frof 1t btfore T11 ~1th 
i~ttrtll added ~ek 

!ltpr~ut101 

TOTAL 'A' 

&. APPLICATIOIS 
-.................... 
l&ertiSt II Capital 
bpud1t11rt 

!ll('rease/lllecreasel 11 
lt\rbaq Capita I 

DllTID IATIOIS llDUSTllAL OIVILOPtllNT ORGA•llATIOI 
A•D 

AIAI llDISTllAL DIVILOPtllNT Al~ KlllJG ORGA•IIATIOI 

PRl\Jlct PICPILI 01 StlAK BOILIRS 

PROJICTID CASI PLOll STlTlllllT 

l ! A 

IDllit : 75 

I I 000 .. $1 

R 
Construction ••••••••••••••·••••••••••••••••••••••••••••••••••••••·•••••••·•••••••••·•••••••••••••••••·••••••••· 

t·r1od 1 2 l 4 5 6 7 8 q 10 

lhll .23 o.oo o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 
ism. 21 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 

o.oo 1343.16 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo mt.35 6939.63 10396.lO 9646.31 9405.66 91'4.99 1924.ll 8613.67 am.oo 8212 ,)6 
u.oo mo.as mo.as mo.as mo.es mo.es mo.as 2590.15 mo.as mo.as 2590.85 

s1162.•6 14714.35 9531.47 12qa1.1s 12211.16 1199,.si 11755.14 11s1s.1a 11214,52 11031,as 10193,21 

m10.11 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo 1343.16 mo.03 m2.01 14.67 14.67 14.67 U.67 U.67 14.66 14.67 

"' 

no om 
z~ 
(./)r'-co r--c 
>~ zm 
--iZ 
(/) --i 

,... 
IJ 

I 

N ,... 



------------------
Jot IO. : Ot'lL· US mmt : n 

1'000 us $1 
···············································-···········-························································ 

y g ~ R 
Cahtlrucl1on •·•·•••·••·••·•··············••····•···········•·•·•·•·•••••··••·•·••••••·••·••·····•·•···••·•··••· 

l'rr1od I 2 ) • s 6 7 8 9 10 
·········~··············································~·········· ......................•......•..•..........•...•....•.... 

. • • ! ':"" .;,•_ 

...... 
. r. ~t-n I.ou 

· t tn P·•· 5601.10 4008.37 ma.n 4008. )7 3700.04 m1.10 3083.36 2775.03 2466.6q ma.36 1850.02 
'~, W'>rki~q C•p1l•I Lou 
· f lb\ P·• • o.oo 1174.91 1174.91 881.18 m.•s 29).73 o.oo o.oo o.oo o.oo o.oo 

······· ........ ....... . ...... ........ . ....... ....... .. ... . . ....... ....... . ...... 
!··taJ loltrtSl S60l.l0 5181.28 sm. 2a 4889. SS 4217. '9 3685.44 1083.36 2775.0l 2466.69 ma.36 uso.02 

......... . ...... ....... ....... ........ . ...... ....... ....... ........ . ....... ....... 
Tu 0.00 o.oo 374.43 1446.46 1440.98 1560. 79 1678. 72 1121.45 1762.56 1102.14 1840.ll 
) : •. ~ .. f\~~ uo e.oo o.oo o.oo 2863.12 1578.90 mt.69 4294.69 4294.69 4294.69 4294,69 
'~1_.,..,~, '{ "~" ~''Jr 0.00 o.oo o.oo 2202.40 2202. 40 2202.40 2202.40 2202.40 2202.co 2202.40 2202. 40 
~~fHI~~· : ~~f' ID~ 

,,., \ .4: 1 'l} ~ 11.00 uo 1m.H 1m.1q 1835.19 JSlS.H 0,00 o.oo o.oo o.oo o.oo 
.................. 

!l"lT~t. T 56774.18 12526.44 10973.53 12426.20 126t4.44 12977.99 11273.84 11008.24 10741.0l 10472.25 10202.11 
········-···········-···················-···-·-····-····-············-·········-··························· 

;~111t~ b• l•nc~ 9.00 m.2a 2676. 20 1233.U 1794.08 lll6.79 m.31 m.ll 1494.25 2027 I 76 2519.16 
5Jrpiu• 'Hlthc1ll dur1119 
l~, T~•r 1 A · 8 I 488.28 2181.92 ·1441.06 S60.94 ·407.29 ·881.U 02.00 506. 94 533.51 S61 .60 591.10 
r~hstt~ S.IU<'t m. u muo 1233.14 1794.08 ll86. 79 SOS.JI m.u 1494.25 2027.76 2Sl9.l6 3180.46 

............................................................................................................................................. 
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no om 
z~ 
(/'),..... co 
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------------------
JOI IO. : DCJL-115 

llJtlD IAtJOIS JIDUSTRIAL DEYILOPllllt ORGAIJIATJOI 
AID 

Alli llDBSTlllL DIVILOPllEIT AID NllJIG ORGAlllATIOI 

PROJICT PIOFILI 01 STIAll BOILIRS 

PROJICTID BALAICB SHBIT 

y g ~ 

lllIIJT : 76 

I' 000 US $I 

R 
····························································•············••······•··••···•··••••··•• 

s 6 ' • 9 10 
················~·-···············-··························-······-~---································································ 

Shm~ C•p1lll 21631.23 21631.23 21631.23 28631.2l 28631.23 28631.23 28631.23 28631.23 21631.21 28631.23 
~ci1 Reserve1 ' Surplu1 o.oo m.91 5039.27 6093.99 6674,52 6712.H 6915.90 7075.63 7263.U 1480,76 

SIAlllOLDllS' FOID 28631.23 29610.21 33670.49 14725.22 35305.75 35413.97 ~5547.13 35706.86 35894.67 36111.99 
Less lnl•191blt A11et1 •02.10 802.40 102.10 601.80 501. 50 401.20 300.90 200.60 100.30 o.oo 

TAICJBLI HT lfORTR 27728.53 28807.81 32968.39 34123.42 34804.25 35012.77 35246.23 35506.26 35794.37 16111.99 
Hd ·~u :.Ou 29631.23 21631.23 26428.83 24226.43 22024.0l 19821.63 17619.23 15416.83 13214.43 11012.03 

~PITAL PDNll 56359.76 57439.04 5~397.22 58349.85 56828.28 54834.40 52865.46 50923,09 49008.80 47124.02 
Leu ltt Fu'd Aneta 53280.63 50790.09 48299.53 45808.98 43318.43 40ii7.88 38337.33 l5846,78 33356,23 30865,68 

I.vu 402. 93 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
IET CURRENT A~SETS 2676.20 6648.96 11097.70 12540.87 13509.85 14006.52 14528.13 15076.31 15652.57 16258.34 

........ ·-·--··· -·-······· .................................•.. 
A. CBRRDT ASSETS . ............. 

llork1119 C•p1 i.• I 7343.16 10923.19 11975.20 12989.87 13004.54 13019.21 13033.88 13048.55 13063.21 13077.88 

~nb ' Balk B•lnct 
•s per Cith Flow Slileaenl 2m.20 1m.u 1194.08 1386.79 m.H 987.31 1494.25 2027. 76 2589.36 3110.46 

····•··••········•···•·································•···•····•··•·····••·••·•··•·····•·••••·••·• 
TOTAL 'A' 10019.36 12156.l! 14769.28 14376.6G 13509.85 14006.52 14528.13 15076.31 15652.57 16251,34 

........ ........ ........ ........ ........ ........ ········· ······-· ........ . ....... 
8. CURIEIT LIABILITIES 

···········-·-····· 
Bau Lou lld.16 5507.37 3671.58 1835.19 o.oo o.oo o.oo 0.00 o.oo o.oo 

·····················································-············································· 
TOTAL 'B' 1343.16 5507.ll m1. sa 1835.19 o.oo o.oo c.oo o.oo o.oo o.oo 

·--·-·····-···············-·····················-·················································· 
llT ClllllT ASSETS IA-Bl 2m.20 6648.96 11097.70 12~40.87 13509.85 14806.52 14528.13 15076.31 15652.57 16251.)4 
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12 - 24 

JOB NO. OCII.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 77 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING O~GANIZATION 

PROJECT PROFILE ON STEAM BGU.ERS 

BREAK-EVEN ANALYSIS 

('000 us$) 
------------------------------------------------------------
31. 
No. Particulars Amount 
-------------------------------------------------------------
1. Raw Malerial!i and Comrnmables 
2. Power 
3. Waler 

4. Sub-loldl ( 1 Lhru 3) 
5. Contingency 

6. VARI.~BLE COSTS 

7. REVENUE 

8. CONTRIBUTION <7 - 6) 

9. Ldbour & Plaht Overhedd* 
10. Other F.:sctory Expt:..nse2:1 
11. Adminislralive & Sales Expenses• 

12. Sub-Tolal (q Lhru 11) 
13. Contingency 

14. Sub-Total <12•1J> 
15. Interest• 
16. Depreeidtiun 

17. F'IXf:D COSTS 

RREAK-f:VEN SAi.ES 17'"7/A 

HREAK-EVEN POINT 

<',\SH HHE/\K - t-:Vfo:N "'lf\l,f:S 

<'ASH BRl-:AK -EVl-:N l'OJN'r 

• 

29509.24 
495.25 
11.04 

30015.53 
1500.78 

31516.31 

50000.00 

18483.69 

4164.20 
691.44 

1451.21 

6306.85 
315.34 

6622.19 
3556.25 
2590.85 

12769.29 

34542.05 

69.1% 

27511.58 
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12 - 25 

JOB NO. DCil,-105 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT : 78 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

INTERNAL RATE OF RETURN 

('000 us$) 
------------------------------------------------------------

Year Oul!low Inf low Nel Inf low 
------------------------------------------------------------

0 -57262.46 0.00 -57262.46 

1 0.00 7371.19 7371.19 

2 0.00 9530.47 9530.47 

3 0.00 129A7.15 12987.15 

4 0.00 12237.16 12237.16 

5 0.00 11996.50 11996.50 

6 0.00 11755.84 11755.84 

7 0.00 11515.18 11515.18 

8 o.oo 11274.52 11274.52 

9 o.oo 11033.85 11033.85 

10 o.oo 10793.21 10793.21 

IRR 13.6% 

------------------------------ ·-----------------------------
Out r I ow 

Inf I r1w 
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SECTION - 13 
PROJECT IMPLEMENTATION PLAN 

' ' 
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The Steam 

Egypt. The 

involved in 

Exhibit-79. 

PROJECT IMPLEMENTATION PLAN 

DEVELOPMENT 
CONSULTANTS 

Boiler manufacturing plant will be sel up in 

implementdtion schedule of the key activities 

selling up Lhe plant is preaenled in 

The programme covers a Lime span of 33 months starling Crom 

the preparation and finalisation of Detailed Project Report 

<DPR) and ending on the commencement : of commercial 

production. It allows adequate time for procurement and 

erection of lhe equipment. Erection of heavier equipment 

will become easier if procurement and installation of EOT 

crane iM speeded up. The Lot.al Lime apan o( 9 lo 1:, months 

for delivery of equipment at site have to be strictly 

<tdhered lo, as lhia will involve international compelilive 

bidding. Any delay in this stage will adver~ely affect tho 

commissioning of lhe plant in time. 

Recruitment of per~onnel has been shown in various key 

points during lhe jrnplementation slage. Experienced 

personnel wil J l>e recruited wit:h1 n the first six quarterH 

for senior Jevela. 

Though not in~Juded 1n the key <t<:t iv1lieH, it iH important 

Lhdt the clienl applies for and obtains the necessary 

funds from lh~ concerned financial inalitulion well in lime. 
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JOB NO. DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM BOILERS 

PROJECT IHPl.P.MENTATION SCHEDULE STEAM ROJl,ERS 

- - - -
EXHIBIT 79 

-----------------------------------------------------------------------------------------------------
s l. 
No. 

1. 

2. 

f1nal\i:;Jltion 
RPport 

Entering 
r.ol laboration 

Act.ivity 

of T>f"tai led PrnjPr.t 

intc1 agreP.mtmt for 

l. Finalisation of detailed engineering 
RP port 

4, f.and development at site 

S. Civil design and c-nnstruction d 
workshop and auxiliary builrli.ng, etc., 
including dP.tail engin~ering for 
distribution of water, compressed air 
and power systP.IN' 

0 1 

I I 

I I 
I I 

I I 
I _...._ 

Month,. 

6 q 12 15 lR 21 

I 

I 

I I 

: I • I 1-~ , I I 
• I 

I 

I 
I 

24 27 10 H 

()O om 
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,TOR NO. DCIL-105 

Sl. 
So. Activity 

h. 1~ivi. l dPsign ami construct.inn of 
adminiRtrativP building, including 
dPsign of ventilation and lighting 
system 

7. Prt>parat.inn and floating 'lf tender 
rlocnmf'nts for procnrt>ment of P.qnipmP.nt. 
;nc1nsivf' of mAin plant and maC"hinery, 
!ltilitlPS, F.OT cr."tnes, Pt«. 

I\ • Rld evaluation 
contracts with 
suppliP.rs 

and finalisation of 
varjous equipmP.nt 

9. Recru~tment of persnnnf'l 

10. DP.livery of Pqutpment at site 

1 1 • P.rect. ion of equipment ind uding 
plant, EOT cranes and 
distribution systPms 

12. F.quipmt>nt and Process Testing 

ll. Training of personnel 

14. Commissioning of plant 

11). Tric..l nm 

main 
other 

Ha. r.ominencf'ment of conmu~rcial production 

- - -

0 l h C) 12 

.......... 

I I - -

-

- -
Months 

1 s 

I -

lR 

I -

21 

- - - -
EXHIBIT 7'J 

24 

I -

27 

-

30 

I 
I 
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---------------------------------------------------------··-------------------------------~-----------

-

no om 
z~ 
(/') r-
c Q 
r--u 

>~-zm -.z 
(/') -i 

,J 



') . 
' \ . : .~ 

~ 

•• 

I I 'I " ' 

.. ,-·oN "ON "ON L_ 
I "AJY ·oMa ao.!:_J 
l~~------~~~~------~--~---
1 r so.o ' 12-! 

·-. -
I I 

i 
I 

I 
I 
i 
i 
I 

I 
I 

I 
IA 
I 

B 

!c 
I 

lo 
I 
I 
I 

I 

I 
I 

I 
~-

! 

I 11 llj I 

~ 
~ 
Ill 
C\I 

' ' 
111 I I I II I 

0 
~ 
N 

-I 
0 
N 

-I 

0 

~ 

"' -

r 
0 

N -
I 

' 

I 
I 
I 

I 
~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I Ill~ I 

r-:-------~-
! 
! MAINTENANCE 

S H 0 P 

-----------) 
I 
! 

'· 

V E 

I 

p L A T 

I , 

M A C H I 

\ ,....___ 

' 
' '' 

""'! 

\ 



5 "ON I' I . -- . 3 4 
eor I 

12- 5 270.0 - ---- - - .. 

CX"rCiEN HOUSE COMPRESSOR HOU SE 
TRANSFORMER HOUSE 

PUMP HCUSE ACETYLENE HOUSE 

...... ---- _,,_ ---- -·- - _ __._ - --- ---- --- - - - -I 
I 

tJ I D QJ • 
• p . 

) - -- ~ - --- --- ----- - -

"~ 
.. 

, ,r-J -..,. 

~- ---- - " 
. -----

' 
-

I I 

F 0 R G E A!\ '.J 

I 

v E s s E l s H 0 p 

T u B E A I 

' 

I I 
s H . 

I . 
-

L A T E AND s T R u c T u R A l 
/>-- - -

I 
s H ') p 

" I ' 
• ' WELDING OEVELOPM~ 

TESTING LABORATOR 

M A c H I N E s H 0 p 

I ; 
R E x 

I 
F u T u E 

I 

' 

\ I 

/ ' -, ____ - • - - ~ 

~ ' - ,,,.- ... - --. r -
' ~~ 

- WEIGH BRIDGE "' ~ • Q. --- _ .. ,, 
" ' ' 

I ' ' 
I I 1 I 

'' ' 11 I I '" " '" ' 
II ill I II ' ' 

,, .. 
I "' I ' ' ' 

I 
' ' ' 

I 
' 

' ' ' ' 



- - _ __t__ __ -----------__ - --~ _ -=r_ 
I 6 7 

12.S ! - -CANTEEN 
TRAINING CENTRE I 

' - - - - - ....._ --.-. - ._ ___ .._. ._ ~ ._. ._._.. ........ -----------..... - -, 

E 

A N :J H E A T 

5 H C 

A N 0 p 

s H 0 p 

p 

• D 

T R E A T M E N T 

L 0 A D I N G & U N L 0 A D r N G: 
I 
I 

p E A R E A 

------------1- ----- -- . 

VELOPMENT ANOMATERIAL 
LABORATORY 

EX PANS 10 N 

I 

I 
I 
I 

F I N I S H E D G 0 0 

S T c R A G E 

RAW MATERIAL 

STORAGE 

1

1111 I 

D S 

_J 

/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 
I 

' I 
I 
I 
I 
I 
J 
I 



---- --- ---- 9- - -
10 -- ----- - --- -, --- ----- ----,,-------,--- --

ADMJNISTRATJVE BUrLDING 

' ' 
I I I II I I I I 



--- - 10 r,---------,- -- --
12 

·-" 

ADMJNISTRATI VE BUrLDING 

I 
; 
: 

i 
I 
I 
I 

A, 
I . 

_J 

B 

c 

o· 



_, __ 
-~""' I I ----!-

.. I 
I 

0 I 
N 

0 P E N A R E A J' _, 

.E I 
I I 

SECUR!TY 

L f • ' ' -- - -- ~ - ~ ....L.___.._ 

-

F 

. { ' .. 
. _ _,,. 

' 

' 

• 

I I\ I I 

I . 
~ 

·-· -·------------.... ---·-------1 2 ----- J ----- -----·-----·-. -



A 

---- -~--

L WEIGH &RIDGE 

0 P E N A R E A 

...... .-_.-________ --
~t 
u 

,.-
Fll~ST Al[\ I 

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

SE CURI TY 
& 

345_0 

I 

------- - -· -

ADM I 

8 U I 

.... _._. __ ...J 

BLOCK LAYOUT 

/ 
·. 

4 ----·- --------~---------- - -- ·-'·- - ··------ i---· -· 

... . 
. . 

/.'. ' 
./·. ~. ,- . 

·. ,. 

----' 

... 

·, 
~ 

WELDING DEVEi .•' 
,• 

~ . . r • 
.. .. -· 

. _, ...,. 

5 



-
\ 

l\OM I NIST~AT IVE 

8UI l DING 

t-----

--

T Pl A N S p 0 R T 

f. 

... 

,.. 

J 
I 
I 
I 
I 

y A R D I 
I 
I 

. -.. 

DEVELOPMENT AND MATE RIAL TESTING 

LA80RATORY 

I/ 
.,. : .. ) 

l. 6 I J I -·. ,,, ' 
I I I II 11 

' ~ '· 
,•' 

,~ 

------·---------------------
---"'~----+----+--------------- ----------- -------------- ___ __,. 

-----------·-·-------------
··-------- ·~-- ---- ----- ----------__ _.,.~ _ _..., __ _.,_ ___ ........ __ --'------- ______________________ .,. 

--~-------1---~-~---. ---··---·---------

ELEC MECH STAL ARCH NATURE OF REVISION & DESCRIPTION 
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BLOCK LAYOUT FOR STEAM BOILER MANUFACTURING 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZ' 
ARAB INDUSTRIAL DEVELOPMENT & MINING ORGANl2 

--------------!Jm DEVELOPMENT CONSULTANTS L 
CONSIJL TING ENGINEERS 

...,__-------~----4--~-----I BOMBAY• CALCUTIA •MADRAS• NEW DELHI 

DRAW~ M.C I DESIGNED M.C SCALE 1:75~ 
PROJ ENGA J ENG MGR DATE 9. 7. 9~ 
DEPT.HEAD JOBNO. DCIL-~ 

:AIPTION RELEASE STATUS DATE IREV NO DWG. NO. EXHIBIT _34 

I I I I I I I II I II I 11 I II 
I I I II I I I I 1-,i 1 I 
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BLOCK LAYOUT FOR STEAM BOILER MANUFACTURING PLANT 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATI~ & ' i 
ARAB INDUSTRIAL DEVELOPMENT & MINtNG ORGANiZATION I 

j .,..,~~ 

!)ti DEVELOPMENT CONSULT ANTS LTD 
I ,. 

CONSUL TING ENGINEERS H; 
BOMBA y • CALCun A • MADRAS • NEW DELHI 

DRAWN M.C I DESIGNED M.C SCALE 1~ 750 I 
PAOJ. ENGR. I ENG MGR DATE 9.7.93 I 

DEPT.HEAD JOBNO. OCIL-45010 
I 

I DWG.NO. EXHIBIT-34 
REV. 

STATUS DATE REV NO. NO. I 
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