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We lrusl lhal you will (ind lhe present report useful ~nd 
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We look forward lo further 
orgdnisdlion in fulure. 
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association with your 

Very truly yours : 
DEVELOPMENT CONSULTANTS 

INTERNATIONAL J,JMITED 

Siddharlhd Ganguly 
Project Coordinator 
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The Sixth Ar.th lnrl11HLr1.d Dt~velopmenl ConferenrP h,..l,J 1n 

l>am.:.tseus 1 n Oclober J 984, st reu~ed on the importance of 

seltin~ up facililiPs in lhP ArdL region for mdnUfdclur~ of 

products uHed in eleclr1cily yeneralion, lranHmission and 

distribution. SubsequenlJy, the Ar.1b Induslrial DevelopmP.nt 

and Mining Organization <ATDMO), prepared a Sectoral Report 

on lhe slalus of electricity generation, growth prospects in 

°the region and requirement of equipment/facilities thereof. 

The study covered 21 Arab C'JUnLries for the period 

1986-2010 AD. 

Based on the findings of the Sectoral study, lhe AIDHO, in 

consultation with the United NaLions Industrial Development 

Organization <ONIDO), shortlisted 8 prodi.icts for which it 

wanted to get prvject profiles prepared. One of the 

designated products is Steam Condenser. The objective of the 

project profile is lo provide sllf(icienl inforr.talion so that 

prospective promoters and 'sponsors find themselves in a 

position lo evaluate the project. 

The Scope of Work for this Project Profile includ~s the 

following : 

o DeHcriplion, apecietl charac:teristicH, features .:ind 

useH of the prndurt 

o Tdenlif icalion of m~jor end-uHer industries 

o Assessment of present produ~tion capacity 

0 AHHeHRmenl of Hupp)~ C:tnd d~mand for the product in 

the d<?~ign.1'-t~d r<~g1on 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1. 

I 
I 
I 
I 
I 
I 
I 

() 

DEVELOPMENT 
CONSULTANTS 

Identificdtion of demand-supply gdp dnd evaludtion of 

the possiilil1Ly of entering the market 

o Deacriplion of baaic manufacturing proceaH 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Process flow chdrt 

Brief specificalionH of plant and machinery, and 

their indicdtive prices 

Eslimaled requirements of raw materials, their 

sources dnd prices 

Estimated requirements of utilities such as power, 

water, compressed air, fuel oil, etc. 

Estimated requirement 0f manpower 

Estimated requirement of space, and plant layout 

Plant location 

Project cost estimate 

Project !inancial analysis and evaluation 

o Project implementation schedule 

This study is confined lo the (ollowin9 13 countries -

Algeria 

Egypl 

Jordan 

Libya 

Saudi Arabia 

Syria 

U.A.E. 

Bahrain 

Iraq 

Kuwait 

Morocco 

Sudan 

Tunisia 

A !::leparale market survey, according lo the AIDMO, was not 

required Lo be ca rr iP.d out prior to pn~pdr i.ng tins project 

' 1111• 
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profile, since the informdllon dnd projections conldined in 

the Sectordl sludy conducled by them was indicdt~d to be 

adequate for the purpose. Therefore, Lhe Section on 'Markel 

Andlysis' is hrlsed PnlirPly on Lhe Sectordl study carried 

out by lhe AIOMO. 

The contents of this Report have been organised in a manner 

as Lo present lhe reader with a logicdl sequence of andlysis 

and findings. 

Salient features of the project have been summarised in the 

following Seclion. The Section presented thereafter 

describes the product with a view lo familiarise the reader 

with its fedtures, chdracterislics and uses. The Section on 

'Markel Analysis' provides demand projections. Plant 

capacities ~nd recomm~nded }&,rations for estdblishing the 

proposed manuft:tc1.uring (acil ilies are discu8sed .in lhe next 

Section. 

Manufaclunnq process iis dealt with in a separate Sf!Clion, 

Lilied 'Manufa1:l11nnq Proe,.~·rn'. 1'h1s ls followt:>d by d 

Section on 'Pl<·tnl. .tnd Equipment'. EHl Lrnales of raw mitleriahi 

and other inputs, r"'fU1remP.nl nf ul ii ilies, ~nd e:,;L1maLeR 1>f 

space and ldyoul rlr~ r1rP.Hent~d 1n K~pdrate Seclion~. These 

.:tre fol )owed by ,, S1·1"1 ion on PHI imaLP.d n·quiremt>nt. of 

manpower e:tnd ttlf' n·<:omm1-~n.JP.d orrJdrtittdt.ion sl.rJ<:ture. 

Finam·ial ArMJyiH!i ,rnd lrnpl,~m••ntat ion Plan for the project. 

;ir~ preHent.ed jn l.t1f~ l.1~1 lwo Set:lioni; rf.!Hper:tive)y. 
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SUMMARY OF FINDINGS 
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It. is reeommended that one mdnufdeluring plant wilh .l 

CdpC:lcily o( l, 320 tonnes per C1nnum (TPA> be set up lo 

mdnu(dcture steam condensers wilhjn the designated region. 

IniliC1lly, this plant will manu(acLure five numbers each of 

JO MW and 150 MW condensers. Gradually, the product-mix Cdn 

be modified or expcinded lo include 300 and 600 HW 

condensers. This should be sufficient lo cater to the demand 

(or lhe product right up lo 2010 AD. 

Further, it is suggested thal the plant be ~et up in 

Algeria. It will cater lo lhe requirement of entire ArC:lb 

region. 

It is observed lhal with the incre~se in demC1nd (or power, 

new powf>r qt:>nerdl.i"lg sl.al1ong wc,uld he set up, and that. by 

il'st:lf wiJl justify estdbl1shing l.t1P. proposed plcenL. 

Summ..tr·y of b.t~lf: rMrdlTlf~l.t>r!·I anrf SlfJJ1lfi1·ifnt fP<lLUrP.s of the 

Project as pn·s.--.nll•d in Exhibit-I. 
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The exhdust steam which is expelled hy the stedm turbine of 

<J lhermal power plant hCis cow;1iderable arnounl of he<tl energy 

wh i•·h remains unu8ed. The therma J ef fie ier.cy of I he eomplel<~ 

steam power generC1tion cycle m<ty be improved significcrntly 

by making use of lhis heat energy. SLeam condensers arc 

attached to the low pressure exhaust of steam turbines; 
these condense the exhauHt steam for reuse in lhe closed 

cycle. They dlso produce a vacuum or desired back pressure 

Cil lhe turbine exhdust for improving the efficiency of the 
power plant. 

St.earn condensers ar~ mainly of Lwo Lypes 

0 mixed jet 1~onde11sers 

o surfC1ce condensers 

Jn Lhe mixed jf·I. lype of c:ondensF-r, lhe slcam 1s in dirt'cl 

eonla•~I. wil h Lhe c·ool.1n~t W<il.,·r .ind he.ti JH exc:hJnq,.d by 

c.:onduclion. rn lt.e surface l.ypr: eondenser, he<Jt. is 

t".rttnsferrefi t,,.t_w,.,.n st.f•i'lm and <:oo I 1 nq W.-ltr·r by C'onduel ion 

lhrough the t.ub1: w<ills; there is n.• d1rec:l. 1:onl<-H.'l belweP.n 

lil.eam rlnd <:ool i ru1 k".-11 ,.r. 

In modern pow1~r pliinl.s, Hurfar:f-' <:on<fl·ns~rfi -•n~ pref~rr,·d lo 

I tw mixed jf't I yp1· of rondPnH<•rH t,,., . .-llJHf' of I h1• fol lowin'J 

rt'.JHOflH : 

11 M1xinq of sl •·.irn .er1d ,.,,,,i lfHJ w.1t1•r ·1n I tit· Lil I.Pr r••·•Y 

•:11nl.1m1nnlf" lh•· ··•·11rl1·ns.il1·. 'l'hiH 111.1y 

11nHu 1 l.1bl1• (.,,. n·1·y1· I lft'I 1·•111rl1•nH<1I f' b,11•k Io I h1• HI 1•,tfn 
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A high-vacuum condenser requires 60-100 

per Kg of steam condensed. Requirement 

the mixed jet condenser is very 

requirement can he met only if it is 

close proximity of natural sources of 

lakes and river-·. The water from lakes 

DEVELOPMENT 
CONSULTANTS 

Kg of water 

of water in 

high. This 

installed in 

water like 

and rivers 

cannot be used in boilers unless it is fully treated 

and purified. The cost of 

of the feed water can 

installation of the 

uneconomica 1 • 

treatment and 

be very high, 

mixed jet 

purification 

making the 

condenser 

Mixed jet condensers need a large amount of 

injection water, which, in turn, release 

considerable amount of non-condensable gases. It is 

estimated that nearly 0.02 m3 free air is released 

from 1 m3 of water at 25°C. The release of the non

condensable gases reduces vacuum in the condenser 

and thus decreases its efficiency. 

o In the mixed jet type of condenser extraction pumps 

require twice the amount of power required by a 

surface condenser of the same capacity. 

Mixed jet condensers are used in conjunction with steam 

engines or in small capacity powP.r plants. On the other 

hand, the surface steam condenser is essentially used in the 

steam turbine-powerP.d utility power plants. Together with 

the steam generators and the turbogenerators, it forms the 

central part of any vapc>ur cycle Hystem. Surface eond~nsers 

arP. described in great.P.r d1•tail in the following 

paragraphs. 
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SURFACE CONDENSERS 

Exhibit-2 shows a typical horizontal downflow, double pass, 

rectangular shell surface condenser u~~d in power plants. 

Cooling water flows horizontally through the upper half of 

the tubes, downward through the back water box at the left 

and then returns through the lower tube banks to the outlet 

at the right-hand bottom of the front water box. Steam from 

turbine exhaust enters the condenser from the top, condenses 

and collects in the hot well, from where it is recycled to 

the boiler by a condensate pump. This type of arrangement 

has the following advantages : 

o Volume of the incoming steam is reduced as rapidly 

as possible by exposing it to the coolest part of 

water. 

0 Subcooled droplets of condensate dripping from the 

upper tubes tend to increase the effective surface 

area for absorption of steam. 

o The warmeHt part of cooling water is just above the 

hot well. This maintains the condensate temperature 

close to the steam temperature, thereby reducing 

heat loss from and oxygen absorption of the water. 

Types of Surface CondenRerR 

Surface condensers may hP classif iPd according to the 

following characterieti~R 

o Horizontal or vert ic'..11- dt!Ju•nding on the position of 

th1•1r- 1.ubf"H. Thf• hori/.ont.tl •·onfHJur.-it.ion i~ mon: 

r·11mmon I y 1JH1·rl. 
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0 Number of passes - single pass or double pass 

0 Direction of flow of condensate - downf low, central 

flow or inverted flow 

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

rectangular 

Condensers may be of the single pass or the double pass 

types depending on the number of times the conc!ensing water 

passes the length of the condenser. In the double pass 

condenser, water enters and leaves the same water box which 

is divided by a partition. In the single pass condenser, the 

cooling water enters one box and exits from the box at the 

opposite end. The double pass arrangement is more efficient 

and is preferred when supply of cooling water is limited. 

In the downflow type of condenser, spent steam from the 

turbine enters the condenser from the top to flow downward 

over the nest of tubes. In the central flow type, steam 

flows radially towards the centre and passes over the entire 

periphery of tubes to be extracted at the bottom. In the 

ir.verted flow type, steam enters near the bottom and flows 

upward. After flowing near the outer surface, the condensed 

steam flows downward to exit from the bottom. 

DESIGN AND CONSTRUCTIONAL PARAMETERS 

The design and construction of a surface condenser 

~atisfy the following functional requirements 

o The steam should be w~IJ di8tributed in the 

and the preesure drop Hhould be minimum. 

should 

vessel 

,, Thf! Hteam should 1mtt!r t ht· condenser with the leaet 

t''>Hli i h I~ reR i eta net!. 
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Circulating water should pass with least friction 

but with a velocity consistent with high efficiency. 

The steam should lose only its latent heat, there 

should be no subcooling of condensate. To achieve 

this, quantity of cooling water circulating through 

the tubes should be regulated in such a manner as to 

ensure that the temperature of the condenser is 

equal to the saturation temperature of steam. 

Coolin~ water should pass through tubes and steam 

should be on the shell side, so that no sediment is 

deposited on the outer surface of the tubes which is 

difficult to clean. In case there is scale formatio~ 

on the inner surface of the tubes, cleaning can be 

done by removing end-plates and passing motor-driven 

brushes. 

There should be an arrangement for extraction of 

non-condensables rapidly from the condenser. 

Air extraction should be at the coolest section of 

the tubes and air extraction point should he 

shielded from downflowing condensate by means of 

baffles. This will ensure exlrilction of air with a 

much smaller amount of water vapour, thus preventing 

loss of potential c:ondensat~. 

Components of d Surface Condenser 

M.sin components of a surLu:~ c:ondf'nHer are 

() She 11 

o Back .utd r··ront W,tl.f•r Hox 

,, 
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Tubes 

Steam Inlet 

Outlet to Air Ejector 

Condensate Outlet 

Hot well 

Cooling Water Inlet and Outlet 

Steady Plate 

DEVELOPMENT 
CONSULTANTS 

Materials used in construction of surface condensers are 

listed in Exhibit-3. This Exhibit also indicates the 

relevant ASTM standards. 

Shell and Tube Sheet : The steam region in a surface 

condenser has a pressure of about 11 mm Hg absolut~, while 

the pressure in the water region is 1.34 2.7 times 

atmospheric pressure. This differential pressure actoss the 

shell a11d tube sheets generates very large forces. The 

condenser shell is often made round or oval. It is heavily 

ribbed ~o resist the external pressure load and to prevent 

the shell from buckling inward. The water boxes at the ends 

are provided with a number of transverse webs to withstand 

the water pressure. The thickness of the shell and the tube 

sheet vary depending on the size and shape of the surface 

condenser. 

Tube The tubes in a condenser are arranged in a bundle 

with steam entry lines beiLg created by the omission of 

certain groups of tubes. The tubes are fastened on to tube 

sheets at their ends and loosely supported by one or more 

intermediate plates. As the shell is of steel and the tubP.e 

of copper alloy. differential thermal expansion is 

encountered. Different deeignB adoplPd to overcome the 

differential expanrion are as follows : 
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Rolling tubes tightly into one tubesheet, packing in 

the other 

Rolling tubes into both sheets, with a flexible 

joint between one sheet and the supporting shell 

Fixed tube ends but with bowed tubes installed 

o Both ends packed 

AIR REMOVAL 

Heat transfer in a surface condenser is hindered by the 

presence of non-condensable gases which mix. with the 

condensate film on the tube surface. The sources of leakage 

of air and other non-condensable gas are numerou~. Leaks may 

occur in the boiler steam, the turbine packing glands or the 

exhaust nozzle connection. Cooling water leakage, through 

the tube packing, is another source, because raw water 

contains dissolved gases which are relieved under vacuum. 

Vents 1n the low pressure heaters and leaks in the condenser 

shell itsr.lf provide more of the undersirable gas. Unless 

atmospheric r1·lief valves are water sealed, air will leak 

through them. 

Air infiltration lR a sPrious 

as much as posHible. Since 

factor and should be kept down 

it is not practicable to 

eliminate it entirely, arrangements are made for 

':ontinuousJy drrJwin9 it out of the <«mdc~nser and compressing 

it up to atmospheric presHurc, where it can be relr.aaed. 

•.;tr•am-jet air t!jt!c·tor 1s 1nwcl In H!move non-condenRahle air 

.i11d ~JilHeS from r~ond1•rHH~rH. 
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All condensers undergo Hydrostatic and Performance tests. 

Hydrostatic Test 

Condenser shells upto 2286 mm I.D. or equivalent cross 

sectional area are tested at 1.405 Kg/sq cm hydrostatic 

pressure. Larger shells are tested by filling the water to 

the level of the steam inlet. Shell area which are subjected 

to water pressure are tested at 1.405 Kg/sq cm. 

Tub~s are tested before assembling to 70.27 Kg/sq cm 

hydrostatic pressure. 

Performance Test 

Performance Tests are linked to turbine operation and vice

versa. Performance tests are carried out according to 

ANSI/ASHE Performance Test Code 12.2.1983. 

AUXILIARIES IN A CONDENSING PLANT 

Major auxiliaries required in a steam condensing plant are -

0 

0 

0 

0 

0 

A condensate pump to extract the condensed 

from the condenser and feed it to hot well 

steam 

A dry air pump to remove air and non-condensable 

gases 

A feed water pump to force the condensate from 

the hotwelJ to boiler 

A cooling water pump for circulating cooling water 

Cooling tower to rP.-cool thP circulating water 

after it gelR heated in the condP.n&Pr 
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An atmospheric relief valve for relieving the 

pressure from the condenser when the r.ondenser does 

not function properly 

Sche~atic of a condenser circuit with these auxiliaries is 

shown in Exhihi' i. 

Capacities of the above auxiliad.es are recommended by the. 

condenser manufacturers after tdking into consideration the 

condenser's operational parameters. 

I 1111 I I 



=- - - - - - - - ·- - - -·· - - - - - - -

.>.., 

7 

JOB NO. DCIL-105 

UNITF.O NATIONS INDUSTRIAL DEVELOPMENT ORGANIZP.TION 
AND 

ARAB TNOUSTRli\I, OF.Vl.;J.OPMF.NT ANO MINING ORGANIZATION 

PROJECT PROFIJ.E ON STEAM CONDENSERS 

EXHIBIT 

HORI ZONTJ\l.. DOWN FLOW. oounr.E PJ\SS' RECTAN(;llLAR SHELL SURFACE CONDENSP.R 

21 ! I 
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Section 8-B 

l. STEAM INLET 
2. SHELL EXPANSION JOINT 
3. BAC.< WATER BOX 
4. AIR CONNECTION 
~. WATER INLET CONNECTION 
&. FRONT WATER BOX 
7. TUBE SHEET 

+ 
to 

LEGEND 

,-8 

1f I 

I J l l i 

~. . 12. 
, , Bf . • • 'la 

Le, 
Section A-A 13 

8. TUBE BACK 
9. HOT WELL 

10. WATER INLET CONNECTION 
11. CONDENSER SHELL 
12. STEADY PLATE 
13, TUHF.S 
14. BAFFLE 

2 

I 

I 

I 

I 
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EXHIBIT : ) 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AllD : 

ARAB INDUSTRIAL DEV!LOPMENT AllD MIMING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MAT!RIALS USED IN CONSTRUCTION or SURFACE COND!NS!RS 

S&. Name of the 
No. Component 

Material of 
Construction ASTM Specification 

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

1. Water Box & 
Water Box 
Cover 

2. Shell Plate 

3. Tube Sheet 

4. Tube Support 
Plate 

S. Tubes 

Cast Iron 
Steel 

Steel 

Rolled Hunti Metal 

Steel 

Admiralty Metal 
Arsenical Copper 
Aluminium Brass 
Hunt:i: Metal 
Aluminium Brnm~e 
90-10 Copp~r Nickel 
70-30 Copper Nickel 
304 Stainless Steel 
Aluminium 

I 
ASTM Spec A-278 Class )0 
ASTM A-285 
Grade C - Flange Quality 

ASTM A-285 
Grade C - Flange Quality 

ASTM Spec B-171 

ASTM A-285 
Grade C - Flange Quality 
or Free Machining steel 
plate 

ASTM Spec C-11 

ASTM Spec B-2)4 

---------------------------------------------------------------------------
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UNITED NATIONS INDUSTRIAI, DEVELOPMENT ORGANIZATION 
AND 
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SCHEMATIC OF A CONDENSER CIRCUIT 

STEAM FROH 
BOILER l 

TURBINE OR 
ENGINE 

CONDENSER 

AlR PUMP~ 

TO BOILER -

FEED PUHP~,llf~~ 
\.n 

HOT WELL 

AIR OUT 

COOLING TOWER 

CONDENSER COOi.ING WATER PUMP 

-- - --i 
I ::i 
I :: 

·------' - - - - - - - -1 ~ 
HAKE UP WATER I 

CONDENSATE EXTRACTION 
PUMP 

EXHIBIT 4 

no om 
z~ 
(./) r-
c Q c:; '"tJ 
)>~ zm 
-iZ 
(./) -i 

(./ 

-, ~ 
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Steam condensers are used in dssociation with steam boilers. 

Exhaust steam (rom steam turbines is condensed in condensers 

and the recovered condensdte is recycled to 

Demand (or condensers, therefore, is linked lo 

for steam boilers used for power generation. 

the boilers. 

lhe demand 

According lo lhe Sectoral Study carried out by the AIDHO, 

th~ average annual increase in power generating capdcity for 

lhe Arab region comprising 20 countries ranges from 7,000 MW 

in the early lq90s to nearly 9,900 MW by 2010 AD. The 

increase in the generating capacities in the designated 

region is likely to range from 6,700 MW in the early 1990s 

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

Vdr1ous r:-leetrical equipment including steam condensers is 

esl1rn~led ''' increase substantially lo be able to generate 

the add 1 I. l<•O-i I power. 

Annual r~qu1rernenl of steam cond~nsers, as projected by the 

AJDMO for the entire Ar.:tb re•.Jion 1s presentP.d in Exhibit-5. 

IL u1 <tHHUmPri on ii conserv<Jtive ba!'l1R that only about 70\ of 

the a.ddiliont:tl generating «<tfJ<tt:1t.y propoRP.d in I.he AIOMO 

report might a~tually be implemenl~d. Consequently, lhe 

dP.mand for various elP.r.l.rir.al P.quipmf?nl. iH taken to he 70% 

of t.hf? projP.clionH mdtiP. by the AIOMO. 

Manufar:turing dnd m.1rk,.1 1w1 of hr~tvy •!<Juipment Huch .iH Blf!-tm 

boilf.!rtt and <~ond1•nH1·rH 1"t:!<fu1rf:! a h1qh ciegr~~ of Hkill .tnd 

r!Xfn!rl iHe in pro j1~r·I. r·oc1rd 1 n.11 1<H1. 1'herrfore, a Of"W r:ompdny 

Pl unl1k1·ly t" m<tnuLu·tun• lh1· •·nl 1rf! r<tnge of equ1prnf'nt. 
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from 30 MW to 600 MW. Hence, it is recommended lhdt only one 

manufacturing unit be sel up for lhe entire Ardb re9i0n Lo 

initially manufacture 5 numbers each of 30 HW and 150 HW 

steam condensers. Grddually, the product-mix may be expdnded 

lo include 300 MW and 600 MW condensers as well. 

The tonndge for condenser shown in Exhibil-5 is bd~ed on the 
norm!:l used in the AIDMO report. The actual weight J.S likely 
to be much higher. In fdct, the gross weight of 5 numbers 
each of 30 MW and 150 MW steam condensers will be of the 
order of 1300 tonnes. 
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JOB NO. DCIL-lOS EXHIBIT : S 

UNITED llATIOllS lllDUS"l'RIAL DEV!LOPM!IT mGAIIZATIOll 
AllD 

ARAB INDUSTRIAL DEV!LOPM!llT AID MllUllG mGAllZATIOll 

PROJ!CT PROFILE 08 ST!AH COND!llS!RS 

PROJttT!D ANIUAL Rl'.QUIB!HERT OF ST!AM COllD!llSERS 

----------------------- ---- ------
600 HW 300 HW ISO HV 30 HW Total 

Year --------- ---- ----
Nos Tons Nos Tons Nos Tons Nos Tons Nos Tons 

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

1991-199S s 22SO 8 2400 3 4SO 5 225 21 532S 

19%-2000 7 )I so IO 3000 s 7SO s 225 27 7125 

2001-200S 10 4500 ) 900 s 750 6 270 24 6420 

2006-2010 11 4'lSO ) ')00 6 900 45 21 6795 

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

' 
I 111 11 11 11 11 I I I 
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IL is recommended that the plant suggested in the previous 

section be sel up in Algeria 1..o cater lo the demdnd fer 

condensers in the designclted region. 

Generally, selection of a planl location lo manufacture 

condensers is based on the following considerations 

o size of the domestic market in each of 

countries within the designated region 

the 13 

o local availability of major raw ~alerial 

0 

0 

0 

0 

0 

proximity to t.he source of rclw material, and the 

availability of road, rail or sea linkages 

local dVailabi 1 ity of bought-out auxiliary equipment 

like pumps, air ejectors, spring mountings, valves, 

cooling towers, etc 

<:tvallabi!ily of qu<tli(.i.ed technicc.l pen1onnel and 

skilled workmen 

avc.1l<:th1lily of essential in{rastruclural 

!-tuct1 .JH p<1wer, wttter, elc-. 

and affiliations among 

nal.1c1J1s within the region 

(ac: i1 j l ie1:1 

di({erenl 

Considerin':J al I I h•~ nbovP. c:riler1a ErJypl wou~d h.iv~ bP.en the 

1rJ,.,t1 choi1:1,• for ~,.,I 109 up I hP plant. lloWeVf•r, I hP plant lat 

s11rt<1'•HtPd to t11• ,,,,.,..,,.fi 1n Alq1·r1<1, pr1m<1r1ly to rt-:dur.e 

r,~·1i<1nal imh;al,101'.,.H. /\monq I h1• J\r·.th •:ountrieR I h•· onf~R wh11:h 
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dre close to the middle-east are already industrially 

developed compared lo their counterpdrts in the north 

African region. Condenser manufacturing facilities 1n 

Algeria will be able lo serve the needs of this region and 

once developed can alHo feed the middle-east market. 

Initidlly, some critical components and trained manpower may 

have to be imported from other industrially developed 

countries. However, with continuous technology absorption 

and upgradation, the plant will go a long way in bringing 

economic and industrial development to this region. 



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

, ,I , 

SECTION - 6 

MANUFACTURING PROCESS 

' 
I I I I 11 I 11 11 I 111 I I I II I 



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

MANUFACTURING PROCESS 

DEVELOPMENT 
CONSULTANTS 

The condensing equipment that are employed in conjunction 

with steam generators and steam turbines in a power plant 

include a surface condenser and allied equipment such as 

pumps for circulating the condensate, cooling water and air 

removal pumps, temperature and pressure measuring devices, 

piping network including relief and control valves, etc. 

Manuf2cturers of surface condensers usually adopt ·the 

following procedure. They procure the allied equipment from 

external agencies, fabricate the condensing unit i~ their 

own plants and finally erect the whole system at the 'site. 

The equipment are also tested for performance at the site. 

After their design and manufacture, steam condensers are 

tested for conformance to various national and international 

standards. The most widely accepted standards are 

instituted by TEMA, HEI, ASHE <Boiler and pressure 

codes) and ANSI. It is a statutory obligation on the 

all manufacturers of the product to conform to any 

those 

vessel 

pilrt of 

one of 

the above mentioned standards or their equivalent, as 

specified by the client. 

The surface condenser is an air-tight shell, enclosing a 

large number of tubes of smaller diameter, arranged in 

various configurations. The tubes may be made of either 

copper alloy or stainless steel. The other elements of th~ 

condenser are steam inlet casing, back and front water 

boxes, hot well, tube sheets, tube ffUpporting plates, 

casings for water inlr.t, water outlet and condenHate outlet, 

st.iffencrR and CJUAAP.t plateA, etc. The Hh,.JI dnd other 
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elements are fabricated from plates of varying thickness. 

Thus, the manufacture of a surface condenser mainly involves 

metal working and metal forming operations, welding, tube 

bending, tube fitting and assembly work. 

Some of the important manufacturing processes are discussed 

below : 

METAL-WORKING AND METAL-FORMING 

The plates used in construction of the surface condenser are 

cut and formed to shape in cold condition. High capacity 

presses, plate straightening rolls, bending rolls, shearing 

bevel ling and oxy-cutting machines, edge-planing and 

machines, and dished end forming machines are required for 

metal-working and metal-forming operations. 

WELDING 

Different welding processes such as arc welding with coated 

electrodes, automatic submerged arc welding, 'TIG' welding, 

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

fabrication of a surface condenser and its components. 

In all th~ above mentioned welding processes, the source of 

t.1~Jt is an electric rtrc wh<.HiP tf·mpPrature rr.ay be as high as 

~727° C. Of these methods, gas-shielded arc welding is 

•Jen1~r.1lly pref(!rred. Tht~ shi,dding gas used may he carbon 

di ox idt· <Jr -trgon. 

Carbon d1r1xirh· iH used in Wt!lding low r:arbon Rt.eels. 'fhia 

met.hod of wt·ld1ny ih f.1vourt~d bt•r:;HJHI! it. 

output, low,.r· 1·rH>I .u1d d"''f"'f" pt•nf't r.1t i<1n. 

t.r~mp,.r.ttun~ of t.ht• Ht rt~am of Hh If• I dr?d 'J••H 

I tlf' ntf• t ·• I <~oo I H H I ow I y .ir1rl ·• HOU rul wr• I rJ 

------·-··--------·----·--·· 

provtdP.ff high1!r 

owing lo the high 

ht~ •• t. I'd by the a re, 

IH ubt.a 1 ne<:t. Ttw 

-···-- --·----------' 
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possibility of automating this process without the use of 

fluxes makes it more suitable to adopt. 

Argon is used mainly in ~elding aluminium members, as well 

as thin sheets of high alloy stainless steel a~d heat 
resisting steels. 

Selection of Electrodes 

Selecting 

the most 

American 

the right electrode f~r d type of job is one of 

important decisions the Welder must make. The 

Welding Society (AWS> has developed a number code 

to identify and classify electrodes approved by the ASTM. 

Various AWS-ASTM electrode classifications, their 

recommended position relative to the workpiece, application 

and polarity are listed in the Exhibit-6. 

Preheating and Post-weld Heat Treatment 

Preheati.ng of parts which are to be welded counteracts high 

stresses in the deposited weld-metal and prevents cracks 

from developing in low-alloy steels after welding. The 

preheating temperature varies from 150° to 400° F depending 

upon the chemical composition and thickness of the material 

to be welded. Less preheating will be required if welding is 

done with lvw hydrogen electrodes. Preheating is generally 

done by oxy-acetylene heating torches. 

Post-weld heat treatment, which is dependent on the 
complexity of the Rtruct:ure, composition and thickness or 
the material, 18 required for the f n I low i ng reasonR 

o to r~duce hard zon~H in the weld arPa of 

a~d low-alloy etP.~IH 
<:i.trbon 

·--------------··---·-·----------- --·-· ·-. ---·--·-··---.. -----
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to relieve residual stresses caused by welding 

to reduce corrosion resistance of some materials 

to reduce distortion during subsequent machining 

by removing local concentration of residual 

stresses 

The temperature for heat treatment may vary from 1100° to 

1375° F. 

TUBE BENDING AND FIXING 

The tµbes most commonly used in a surface condenser are 

either of copper alloy or of stainless steel. The outer 

diameters vary from 22 to 25 nim and the wall thickness 

varies from 18 to 22 SWG (Standard Wire Gauge). 

Tube Bending 

The condenser tubes are bent in cold condition by any one of 

the following methods : 

o ~otary draw bending 

0 

0 

rotary compresH1on bending 

three roll b~nding 

o ram type bending 

RoLHy draw bending is t.hP most commonly used method. This 

met hrul uses different typP!i of mandrf'! JR for tube bending. 

Thi~ plain and duckhill rnandn•ls ,,n~ for heavier walled 

sr~r:t. 1 ooH which require J ,.ss i rit r~rn<J I support. Ba 11-typf! 

mdndn•J}; .trP UHf'd for th1n-w.:1ll Hf!r·t ionR, aH halls can 'JO 

ar~mnd 1 lw lir-r1rJ to proviclr· HUJlport .md pn·v1·nt t.h1• w.tl I from 

r·ol 1apH111'1 • 

·-----·---·-~---
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Tubes are firmly attached to the tube sheets by tube 

expanding or tube rolling. The expanding or rolling process 

involves cold working of the ends of the tubes so that these 

are in intimate contact with the sheet metal containing tube 

holes. When the tube is expanded, its inside and outside 

diameters and length increases, while its wall thickness 

decreases. 

The expanding tool contains rolls set at a slight angle to 

the body of the expander. This causes the tapered mandrel to 

feed inward when it is rotated clockwise. As the mandrel 

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

MACHINING 

Construction of surface condensers requires several hundred 

holes to be drilled, re~mcd, tapped and spot-faced or 

counter sunk. Holes of different diameters and depth may be 

drilled by portable drilling machines with universally 

adjustable drilling head. A number of mountings and 

attachments are fitted to f.hP r.ondenser's shell. Seating for 

the mountings are madiinrd with the hi<dp of specially 

devised machine toolH. In .1ddit1on, some general purpose 

machine too 1 s a re a I so re< JU i rr·d. 

QUAr.ITY CONTROi, 

condenser 
m • .1n11f.H~f ur i O<J pr<Jr.t!HHt.'H 1111Ji·d 1'<H1f11rm l.o f. hf! normH ttet by 

v.trlOIJH ~tssociationH lik1· , .. ,. TEMJ\, HEr, ASMF., ANSI, l'-t.r·. 

-----------~------·---·-
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These norms can be best maintained by 

DEVELOPMENT 
CONSULT ANTS 

controlling the 
quality of base materials and weldments thru' non-
destructive testing. The four basic tests used for 
maintaining welding quality are : 

0 radiography 

o ultrasonics 

o magnetic particle testing, and 

o liquid penetrant testing 

The first two are used for volumetric examination and the 

rest for surface examination. 
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DEVELOPMENT 
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JOB NO. DCIL-105 !XHIBIT 6 

UNITED NATIONS INDUSTRIAL Dl!V!LOPHUT ORGANIZATION 
AND 

ARAB INDUSTRIAL D!VELOPMEllT AND HIIING ORGANIZATION 

PROJECT PROFILE ON STEAM COND!NSERS 

AVS-ASnt ELECTRODE CLASSIFICATIONS AND RECOMMnfD!D APPLICATIONS 

---------------------------------------------------------------------------
Electrode 

(AWS-ASTM) Numbers Position Use 
Type of Current 

Used 
-----------------------------------------------------
E 4520 All DCSP 

E 6010 All Penetration OCRP 

6011 All Penetration OCRP UT AC 

6012 All
1 

Production DCSP or AC 

601) All Sheet Metal and Fillets DCSP. OCRP or AC 

6020 H (Fillets) OCSP or AC 
F DCSP, OCRO OT z\C 

~027 (Iron Powder) H (Fillets) DCSP or AC 
F DCSP, OCRP UT AC 

F. 7010-X All OCRP 

:-011-x AJl OCRI' OT Ar. 

7014-X All OCSP, OCRP or AC 

701 s-x All OCRP 

7016-X (Low Hydrogen) All OCRP or AC 

7018-X (I.ow HYdrngen) All l>CRP or AC 

7020-X H (Fillets) Chrome-Holy st .. ~1 l>CSP or AC 

•• l>CS I', OCRP or Al: 

7024-X (Jron PowderJ H (FillPls) 
F nc::;" . l>CRI' IJ. AC 

70'.l7-X 'Iron l'owrh•r I H ' •• I I I,., ~·) JX :~;I' or Af. 

"' llC:S I'. 1>1 :m· "' AC 
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JOB NO. : DCIL-105 

Electrode 
(AVS-ASTH) Nullbers 

7028-X 

E 8010-X 

8011-X 

8013-X 

8015-X 

8016-X (Low Hydrogen) 

8018-X (Iron Powder) 

E 9010-X 

9011-X 

9013-X 

9015-X 

9016-X (Low Hydrogen) 

9018-X (I run Powder) 

e. 10010-X 

10011-X 

10013-X 

IOOlS-X 

{ 
{ 

IOOlf>-X (Low Hydrogen) 

JOOIR-X ( I ron Powder ) 

I': 110 I '•-X ( I.ow II Y'I ro~r.11) 

I I fl 11, X 

H 

(, - R 

Positfon Use 

(Fil lets) 
F 

All Chrome-Holy Steel 

All Chrome-Holy Steel 

All 

All 

All . Nickel Alloy 

All 

All Chrome-Holy Steel 

All Chrome-Holy Steel 

Al 1 

Al 1 

Al 1 

A 11 

All Chrome-Holy Steel 

All 

All 

Al I 

Al I Nickf'I Alloy 

/\I I 

Al I 

f\ I I 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 6 

Type of Current 
Used 

DCRP or AC 

DCRP 

DCRP or AC 

DCSP. OCRP or AC 

DCRP 

DCRP or AC 

DCRP or AC 

OCRP 

OCRP or AC 

OCSP. OCRP or AC 

OCRP 

DCRP or AC 

DCRP or AC 

OCRP 

DCRP or AC 

ocsr. OCRP or AC 

OCRP 

OCRP or AC 

DCRP or AC 

DC:RI' 

l>LRP 11 r Al: 
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JOB NO. : DCIL-105 

DEVELOPMENT 
CONSULTANTS 

!XHIBIT : 6 

-------------------------·~~- ~~------------------------------------
Electrode 

(AWS-ASTM) Numbers Position Use 
Type of Current 

Used 
---------------------------------------------------------------------------

11018-X (Iron Powder) All DCRP or AC 

E 12015-X All DCRP 

12016-X (Low Hydrogen) All Nickel Alloy DCRP or AC 

12018-X (Iron Powder) All DCRP or AC 

-----------------------------------------~-------------------------------
I 

Note - The Suffix X stands for A1 , 81 , 82 , etc., and designates chemical 
composition of the weld metal. 

I I I I II I 
~~----- -
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PLANT AND EQUIPMENT 
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PLANT AND EQUIPMENT 

DEVELOPMENT 
CONSULTANTS 

In order to make the estimated number of steam condensers of 

150 MW and 30 MW rating, the plant will need nearly 1,300 

tonnes of steel plates and tubes. Manufacturing the above 

items in a single plant will offer considerable economies of 

scale. The plant will have the following facilities : 

o Production and Tool Room 

o Material Testing and Welding Development Centre 

o Maintenance 

o Material Handling 

o Utilities 

Exhibit-7 presents dimensions, weights and other operating 

characteristics of surface condensers of the 600 MW, 300 MW, 

150 MW and 30 MW ratings. These parameters have been arrived 

al by applying basic thermodynamic principles to data 

published by various manufacturers of surface condensers. In 

terms of tonniige, t.he 600 MW, 300 MW, 150 MW and 30 MW typeR 

of condensers are ~quivalent to 450, 375, 190 and 74 tonnes, 

respectively. 

Dimensional parameters nf condenser shells are given below 

Dimension <m> f.00 

I,ength 

Breadth 

fl•~ i ght. 

1 fL on 
r,.oo 

Hating (MW) 

100 150 

IO. 40 

11 • no 
(, • () (J 

9.00 

6.00 

6.00 

)0 

6.70 

2.24 
(). 00 
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DEVELOPMENT 
CONSULTANTS 

These dimensions represent ~ condenser shell which is shaped 

like a rectangular parallelopiped. But, in practice, the 

shape may also be cylindrical, oval or U-shaped, depending 

on the design parameters. 

It is obvious from the above that c:rndensers are un..,ieldy. 

This makes it difficult to transport them from the 

manufacturing plant to the site. Therefore, condensers are 

hardly ever assembled wholly in the shop. A good part of the 

work has to be done at the site. However, rising costs of 

construction and skilled labour have rendered the field 

construction costlier. Condenser manufacturers, therefore 

are adopting prefabrication techniques which reduce field 

work on the o_ne hand, and on the other, pose less problems 

in transportation of prefabricted lll!lterials from the plant 

to the site. Spme of these techniques are discussed below : 

Shop-tubed Modules 

Condensers are designed in modular form, i.e., a condenser 

may typically consist of a number of modules. The condenser 

shell module is completely shop-assembled with all shell 

plates, tube supports, tubes, baffles, gussets, struts, 

braces, spray pipes and connections instalied. Other sub

assemblies such as water boxes are shipped and assembled at 

site after testing. 

Sectionalised Components 

Sub-assemblies are fabricated at the factory with temporary 

braces, lifting lugs and fiP.ld assembly r.lipH, to permit 

1·a~y erection at the site. 
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Panelieed Construction 

DEVELOPMENT 
CONSULT ANTS 

Individual panels and components are fabricated at shop and 

shipped to site. Parts are inspected and match marked prior 

to shipment. 

In practice, the apportionment of work between shop 

fabrication anrl field assembly that is economically 

advantageous, varies with the type and size of condenser, 

shipping weight and clearance restrictions, job-site 

limitations and availability of skilled labour. 

Manufacturing facilities should be so designed that most of 

the parts are fabricated at :the plant itself. Suitable 

adjustments will have to be made cepending upon the quantum 

of fabrication work that will be required to be done at the 

site. 

The proposed facilities can manufacture condensers up to 150 

MW as a single unit. Higher capacity condenser shells, 

however, will have to be made in modules. It 1s assumed here 

that the maximum weight of the component to be 

by road will not exce~d 125 tonnes. In most 

fitting and exp~nding wjl) he done at the site. 

transport~d 

cases, tube 

The main produ~tinn processes involvr.d in manufacturing 

Hur face condensr. rl'i an~ : 

(J Preparation of CondPnser Components 

(I f'abrication 

Cl Welding 
,, Mar.hining 

() 'fuhing 

" E rt·r· I ion 

" T•·sl 1 n~J and Commi HH 11ir1 i nr.J 
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DEVELOPMENT 
CONSULTANTS 

8.tsed on the design pdrdmeters <ind the demdnd for the 

product. lhe mdnufdcluring workload is estimdted in Exhibit-

8. This exhibit sepetralely explains lhe operations involved 

1n manufacturing a l50 MW cind d 30 MW condenser. 

Production Clnd Tool Rooa 

The production ~hop will h<tve equipment. for lhe follow.iny 

sections : 

0 

0 

0 

0 

0 

Cut.Ling 

Hetdl Forming 

Welding 

Drilling 

General Machinery Section for production, l.ool rep<tir 

and maintenance 

o Assembly, Testing and Despdlch 

List of equipmeril for produclton ,ind tool ruum ts pn•s,..nt•~d 

10 Exhjbil-9. 

Mciterial Hand I inq 

I.isl of ~quipmenl fcJr maler1rtl h<tndl iri9 l!i 1w:ludP.d Jn 

ExhihiL-9. Mitl. .. r1;il handling far1lil.iP!i hrtv•· bePJJ dP.Hi•Jned 

JI\ HUC:h Cl Wny U1~t lh~ production .-il"f'ci, rdW rnnlf•r1dl !il.Orf.!B, 

•wn•!r.tl stores .ind fjnu1hf!d ~Jcmcht dt>HJJ1tb•h .irt?d .trt• ,d J 

within lhe n•ach of overhead E01' «rrtnt!H. Capdc:1Ly o( the 

··r.int!H hi.tve bt!,~n deLermint!d by c-on!ii<lerinq I.hf! m.lx 1mum 

wf"aqhl. of <t iungle piece whir:h iH l.o bt• hdntiled ~l e.t<·h 

:-1Lt<1" o( produr:l.iun. A <:omplt>tt•ly ,ni!if!mblt!d, 1r;o MW 

r•ond1•rHH~r WJJI Wf!jqh 190 t.onnf"H for wh11·h 200/IO lfJOflf~ J-:01' 

,. ,.,,,,,.:-1 h.tVf' bt•1•11 prnv I dr•d. 
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DEVELOPMENT 
CONSULTANTS 

For inter-bay material movement, 2 battery-operated trolleys 

are provided. Besides, 2 fork lift trucks and 1 mobile 

crane is also provided. Material movement outside the plant 

will be done by hired vehicles. However, 2 trucks have been 

provided for general purpose use and for emergency. 

Material Testing and Welding Development Centre 

To ensure that the condensers function as specified by the 

designer of the equipment, these must be manufactured from 

quality raw material. Suitable facilities have been 

suggested in the material testing section to check the 

physical and chemical properties of incoming materials. 

Equipment have also been recommended for destructive and 

non~destructive testing of the finished component~. Welding 

plays an important role in manufacturing of condensers. It 

requires welders who are highly skilled. Thus, equipment 

required for welding development and welders' training have 

also been included in the above section. 

List of equip~ent for material testing 

development are listed 1n Exhibit-10. 

Auxiliary Equipment 

and welding 

List of auxiliary equipment is presented in Exhibit-11. This 

includes a 25 tonne weighbridge. In ~ase railway siding 

facilities are ~vailabl~. then capacity of the weighbridge 

may go up to 150 tonn~s. 

Maintenance 

L1 st of P-quipm,.nt for m<11 nt t•nanr:e shop is shown in 

Fxhibit-12. 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : 1 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPM!NT AND MINING ORGANIZATION 

PROJECT PROFILE ON STP.AK CONDENSERS 

DIMENSIONS AND WEIGHTS OF SURFACE CONDENSERS 

------------------------------------------------------------------------
SI. _______ Ra~ing (HW) ___ ----
No. Description Un.it 600 JOO ISO 30 

-----------------------------------------------------------------
]. Steam load Kg/hr/m2 42.30 34.60 39.00 39.00 

2. Tube surface area m2 12141 20228 9000 2500 
[pr condeus.int 

l. Tube surface area for m:> 1607 1011 450 125 
t·onl i ng @ 5% of (2) 

.... Total tube surf ace area m2 ll?48 21239 94SO 2625 

'· Tube Dimension 

J I Outer dj amf~l er mm 22 25 25 2S 

ii J Gauge P.Wl; 22 18 l>i JR 

I J i ) Length m 12.6S JO .4 9 h.7 

... Tube material SS l\R:-iCU ARSc:H ADM 

7. Tubes No~~ Jkh l 'J 2'>60':> I })40 491 I 

)\ . S iY<tm flow fl r. IS .. (. 'I 'lh I% % 27 

't. SI Pam den~ JI. y Kr.Im' f) .0 ,., o.OJS O.OlS O.OJS 

10. .·;I 1•;cm f I ow vol um~ 111•1~.•·c I I I :.'2 '1'>'>'> 271ih 7 71, 

11. ~;I .... m f I ow Tit I.~ m/.•,f'c- lh 7f, 7f, 7fi 

,., ... SI 1'.lm 111 I rl •ll'f'il ,,.:1 , ,, ., 7 J J 7 10 

1 ·1. 1'11lw m.11 r 1 x w1fllh .·~ .,, Pi II ., 
'/.. ',L/1 

,,.,' 111-.1•f1 •I 
""" 1 . ' r ,. " ,., 

I' r, I 'I' r ..... ' . ' . ."/. 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT 7 

-----------------------------------------------------~----------------
SI. Rati!!Ji (MW) 
Ne. Desct"iption Unit 600 300 ISO 30 
------------------------------------------------------------------------
15. Header shut thickness nun 38 38 38 32 

16. Header shut height m 3 4 4 4 

17. Shell height m 5 6 6 6 

18. Shell plate thickness nun 22 22 22 20 

19. Tubing weight Tonne 222 226 99 27 

20. Header plate (2 nos.) Tonne 34 29 15 5 
weight 

21. Shell plate weight Tonne 95 60 )8 21 

22. Weight of sitting, Tonne 100 60 38 21 
support structure, 
inlet a-o1 outlet 
fl'\nges, access ports, 
water boxes, etc. 

23. Total condenser weight Tonne 451 375 I 90 74 
(19 + 20 + 21 t 22) 

------------------------------------------------------------------------
OD - Outer DiamP.tP.r 

Tube matrix width ~ 

BWG - British Wire GaugP. 

l,S x steam inlet area 
Tube lfmgth 

I .S (Tub•~ OD x 1.4) 2 x No. of tubes 
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JOB NO. 

I - .--. 

lKlL-105 

UNIT~D NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 8 

ARAB INDUSTRIAL DEVELOPMENT AND HINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDl!NSERS 

MANUFACTURING LOAD 

s l. 
No. Operation 

I. Preparation including 
dressing. 111ark.i.ng. cutUng 
and forming of plate work 

2. Edge preparation length 
for we I ding 

3. Tube culling 

4. Tube fit ling and r.xpand i ng 

Unit 

HT 

H 

Nos 

Nos 

-~on~~'!_~~~- ~a~_1_ng__ Of\J) 
ISO JO Total 

546 282 828 

480 165 645 

70035 26203 96218 

66700 24955 ~1655 

~. Drilling holes Nos '>24500 189330 i13830 

6. Fabrical I•m !'Xl'lmling tuhiug 

7. WeldJng lenr.th 

R. Sttf:>ss rPI i1:vi11~ 

9. Marking for m:u·hir1rnr, of 
St>a l i ngs, ma ho IP l'tJVf' rs, 
etc.. :md ol her jo 1 nl s 

10. Mac:hrnj ng 

11 • Shop assemb I y anrl 
dismantling 

12. Surf an• cl eanj nr. 
< s tu 1 t t1 I ,, s I i 11r. ) 

11. Primer and paint int 

I'•. :; 1 t '~ ,. r •·< 1. 1 Ct11 :nul 
r 11m1111 ·,:.I IHI I 111~ 

HT 

H 

MT 

Nos 

Nos 

MT 

MT 

MT 

hlOO l48fi 

'>0 JOO 

so '>0 100 

'tSO 170 1 no 

2'J ]lj 

'ViO li"O I L!O 

'1 110 )71) 1120 
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JOI II. : DrIHl5 

llITD HTIOIS llDISTIIll llllWllllT cacuJllTICI .. 
WI mmam llYILOfllllT .. IIlllC OIClllllTICI 

LIST Of PIOllCTICI Ill TOOr. IOlll lllHlllT 

DEVELOPMENT 
CONSULTANTS 

IDllIT : 9 

-------------------------------------------------------------------------------------------------------------------------
SI. 
lo. !qui!ll'll 

lo1. Povfr 
Rtq11ired Co11uaptio1 

ilV) 

Tohl 
Pric' 
($) 

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

Cllti19 lladi1e1 

1. Pbl' Shuri19 Mi1e TJP' lydralic 25 49,591 

sh,uiaq Le119th m1. 

Kil Pliilt Thict11e11 ll• 

2. Croppiaq, PU1ch19 aad lb1 Sectio1 of A19J,1 ll01ll11l2• I 51,111 
S!tlion Sh,ariDCJ llichi11e 

lbs Seclio1 of Plat'' 120 I 16 H 

"a1 Dia of lolt1 ll I 21 N thick 
lo be paacbed 

3. C1rr.ular Cold Sav Type S!ti-auloNl ic IQ u.m 
lydraul ir.al ly 
operated 

~utlJ.M_~~~! lJ 

Rouad 25 • J5I 11 
Square JOO II 

Sav Bhdt Sue 1018 .. 

4. Abrum WllP.P.I ~ut off Type Dry Cutting with 40 70,00I 
llach1ne Pneu1al1r. Cbuck1n9 

rutl1n~ C•pmty 

!l()l 1d S~rl1on 61 II Ota 
Ho I low 5'.cl ion 80 11 DI~ 
KrYl'I t:11l 4S° 



I 
I 
I 
I 
I 

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

JOI IO. : DCIL-115 

SI. 
lo. 

5. 

'· 

7. 

8. 

~. 

!qe1111e1l 

Pro(ile Cllli19 ~iae 

Pl• ... Cllli114.1 ~iae 
i1eladi19 nibble pover 
10t1rte, 1o1i1 eo1lrol nil, 
resel'lllir 11il, lriYel 
carriiqe, viler coole4 
pl•BN tor~ vi'-' 
arcusoriea ad pre11are 
re9ulilio1 for lrlJOI, 
l1tro9ea ad lydrogea 

L111t and Circle Calling 
Na!'.hlnt 

0~1v,rsal libbli19 llacb111t 

Pl•l' idq'. Pl~n11tr 

7 - 10 

lritf Spte1f 1c•lio11 

Type Olyitetyle11e Pro(1le l'.lll1114.1 

DEVELOPMENT 
CONSULTANTS 

lo1. '°"'' 
ltqQirl'd Co11U1pl101 

ID) 

millT: • 

ToUI 
Price 
1$) 

21,111 
~hae iacorpor•li119 cnonli-
ule 4nn nd !*>Lodttlnc 
ICUllll4J IJllem 

r.tti19 Le19lh .... . 
Cllti1g lidlh l211 • 

llu ftidae11 "• 
Clrre1l a.llJ' (or 41 - lH bpi 2• 21,151 
Pbna Cutti19 

... , Tbickae11 o( Pl•le : Ip lo 71 • 
to be cut 

Plate Thickness (or 1- m .. e.• 1.m 
SqlNre Cut 

Plate Tbick11ts1 £or 66 .. 
8efel Cut 

Circle Culling Dia m-1m. 

Throat Depth 1m. • U51 

Illas Circle Dia cul 1m. 
f ro1 a 1quar,, blank 

Length o( Slrokt 2 - u. 

~· Pla11inq ~aqlh 90H .. 22 1.61.lll 

.... Plalt Th1ck1t11 80 .. 
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SI. 
lo. 

lletd roniag llldim 

11. l loll Plale Btlll1n9 
11.ichi11e 

II. 7 loll Plate Stra1ghte1iaq 
llichite vill l lollers •l 
the bottot aad 4 Rnllers 
al Oe lop 

I - l 1 

~rief Spte1ficatio1s 

llorb119 lidtl 

Ru Pble ftick1ea1 

Straighte1i~ C•~cilJ 

Plate llidth 

Pble Thiche11 

Rn 11i19 Spttd 

Cap.icily 

ka Stroke 

T~bll! llidth 

Type 

"~1 P.1ter11al D1• 
11{ Tube 

w~1qhl o{ Fi1ll1n9 
Par ti 

A~~11 Blriek le1qbl 

S II.•· r1f ll'AI 111'1 
rh4tbrr 

mt. 

li. 

mt. 

25. 

J.5 - 6 1trs/1i1. 

bl type 

251 to11e 

m. 

2501 .. 

Roluy DtilV 

170 kg 

no. 

1700 kq l~ppro1l 

hOR 1 hD01 1~00 11 

DEVELOPMENT 
CONSULTANTS 

mIIIT : ' 

loa. Poftr Told 
ltqtired Co1Sllaptio1 Price 

(0) 1$1 

1,22,IOI 

15 1.51.111 

15 SUH 

40,000 

20 U,200 

~o.ooo 
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DEVELOPMENT 
CONSULTANTS 

mmr : ' 

-------------------------------------------------------------------------------------------------------------------------
SI. 
lo. Equpeeat Brief Specificatio11 

loa. Tobi 
Required Co1s119pt101 Price 

1111 1$1 
-------------------------------------------------------------------------------------------------------------------------

1'. Jished lad For.i19 ~chi1e llu Cold Spi11i119 DH 

~1 Cold Spi11i119 
ThichtH 

17. lydraalic Press Capicily 

Stadud Stroke 
Le119lh 

Shal le1gU 
(Bolster to Platea) 

18. lta•J Duly Ptdeslal Grinder Type 

Vheel Sue 

19. Bydraalic Preas Brikt CapiCily 

llar Width of Pl~te 

~1 Thick11t11 o( Plale : 

28. Stre11 Relie•1nq Pur11.1ce TJP' 

Chaber Sm 

llu Opmti19 
T1!9peraturr 

llu Weight of a 
Si19le Piece 

U1 

22. 

211 lott1ea 

m. 

m. 

Doable laded 

411 J 51 J 41 11 

251 lo111t1 

1281 • 

21. 

8'1q1e-type Oil P1rtd 

II 1 I 1 I 1ln 

851' c 

61 lOlllf!I 

P~ltcillJ operaltd, 
,.qu1pptd with 1llot rffllY,rJ 
uft1l •ad 'Ollpltlt duel 
l'.1111~11011 u1it 

10 I 8 I I 1t.U 

21 l,25,IH 

ll 59, 251 

7 11 l,40I 

51 71,151 

45 12,HO 

11 J7' 790 
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7 - 13 

JOB IO. : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

mIBIT : 9 

-------------------------------------------··-----------------------------------------------------------------------------
SI. 
lo. !q111p1eal 

lo1. Pover Told 
Required Co11111plion Price 

(DI ($1 
-------------------------------------------------------------------------------------------------------------------------

Chaeber Sitt 

11em19 lladiH 

21. lftldi19 A.C. Tr•1s{or~r Type 
Set 

~Rge of Weldi'") 
CurrHt 

bled Currnl 

24. Weld1n9 A.C. Traa1foreer Tppt 
5f:l 

Range of Weld1n9 
Currer.l 

M<il-:d Current 

i\. W~lri1nq A.C. Transfor1er Tppt 
s .. t 

Range of Weld119 
r.urr~nl 

H~l~ Currrnl 

2'. R1!r.l1f1n u.r. il,.M1nq TypP 
Sl'l 

k4A1" •rf Wl'ld1nq 
r 1rr,.nl 

H~l1·~ l'r1rrrr•I 

Pa1nli11CJ Boolh tq11ipped vilh 
e1•1ro118enlal c:o1trol units 
i11dad111CJ uhausl f,m ud 
water scrubbing facilities 

lt 1 I I I ltrl 

Porced Air Cooled 

" - 688 hp1 

SH Alps 

Forced Air Cc;ole<i 

40 - JOO Alpt 

250 A1p1 

forc~d Air C0<d~ 

60 - 450 A1ps 

150 A1p11 

70 • ilOO Alps 

m Alp• 

II.OH 

151 UH 

l 55 1.m 

78 1,m 

157 U,JOO 
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JOB IO. : DCit·ll5 

DEVELOPMENT 
CONSULTANTS 

mmr: • 

----------------------------------·--------------------------------------------------------------------------------------
SI. 
lo. !qaipee•l Brief Spec1f 1c•tio1s 

los. Power Tobi 
lrqai red l'n11naplioa Pric' 

llWI 1$1 
-------------------------------------------------------------------------------------------·-----------------------------

11. Radial Dr1ll1ag Rachiae Ra1 Dr1lli19 Cip;.cily 
i1 St"J 151 kg/ .. ll 

An Lt19lh 

14. Portable Drilli1q 11ac•iae Type 

JS. Colu1n Drilli19 Rac~i1e 

lu lole Siie 

Dr1ll1~ Ca~Fity 
lD steel 

Tab!' S11e 

Dr1ll119 r.a~cily 
1n Sletl 

hblt !)J~ll'lH 

l7. Floor type Bor1zontal It.ti Sp1aql,. Dtaael'-r 
Dr1Jl1119, Bor119, "1ll1a1 
and Pacing Racbiae 1 ... n1th of Ploor 

llldlh r,f ~Joor 

Raltr1al 1,ldl11CJ lq1ipae1t 

I~. P..O.T. rr;111: r~pmly 

51. 

2.l 1lr1 

leaYJ Daty lad1al t!)lt with 
l1iYer1il Drilli19 le.d 

••• 
2 •lrt 

51. 

1110 I '51 D 

.... 
mn 

161 II 

II 1lrs 

a 1lr1 

in 11 r~ 

! II 

2 15 55,m 

ti 2.511 

2 I ..... 

2 • 2,&H 

70 1,11,100 

61 l ,40, Sii 

1,48,089 
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7 - H. 

JOB IO. : DC!L-115 

DEVELOPMENT 
CONSULT ANTS 

mmr: • 

----------------------------------------·--------------------------------------------------------------------------------
Sl. 
lo. 

loa. Powtr Tob I 
Requirtcl Co11111plio1 Price l.qllip1e1t 

IOI 1$1 
-------------------------------------------------------------------------------------------------------------------------

41. 1.0.T. Cr•at 

Cl. !.O.T. Crm 

42. Forkhfl Truck 

43. Forkh Cl Truck 

''•· lnt.n-bay 11,1,.r1•l 
Tr4n~r,, Trnll~yA 

~pacily 

Spaa 

Chu 

~pacity 

Spaa 

Clu1 

C•pacilJ 

Lo.d Cealrl! 

llu Fork Bl!19bl 

Capacity 

lln Fork Be19hl 

llu L1ll119 Caparily 
~l 1 II rad1u1 

''"" 

25 loa1t1 51 1,11.172 

21 1tr1 

III 

211/11 to11e1 2 m 4,u,m 

21 1tr1 

III 

Diesel !nqine Operaled 71, 741 

5 to11e1 

608. 

4.5 1trs 

DtPs~I png1ne oper~led 2 a2.m 
~ trianes 

500 11 

4 1ln 

Tyrt 10unled, dt"Btl ,ng1ne 65,m 
r1prr .llPd 

II.~ 1lr~ 

In l11nn1>11 

1110 ~'I 



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

- 17 

JOI IO. : OCIL-115 

DEVELOPMENT 
CONSULTANTS 

IDIBIT : 9 

• 
----- -------------------------------------------------------------------------------------------------------------------
st. 
lo. Equipment 

46. !~ad Pusb Trolleys 

47. Double Wheel Barrow 

41. Truck 

TOTAL 

Capacity lHO tg 

Capacity m t9 

Type lmy Dlly 

~apacity 0.2 IJ 

l.oadilCJ ~pacily 
"'' tg 

!.o~di1g Capacity me t9 

los. Power Toh I 
Required Co11111ptio1 Price 

IOI 1$1 

I Ht 

I m 

I ... 

7,500 

7,5H 

21,n,m 
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GI II. : DCIL-115 

I - J.rJ 

HIT!D llTIOIS IalSTIIlL DnlLOPllllT OICUll&TIOI 
AID 

AW llHSTll1' DmLOPUIT lD IIlllG OIGllll&TIOI 

PIGllt'T PIOPILI OI STiii l"OIDllSm 

DEVELOPMENT 
CONSULT ANTS 

IDIBIT: 11 

LIST or IQIIPllllT fOl llTDUL TISTllG AD llLDllG DIYILOPlllT emu 

1. lo1. Pover Total 
llquipeeat Brief Spteif ic~tions Required Co1saapt101 Pric' 

ID) 1$1 

I. Briaell Budae11 TesliDCJ TJP' Poller operated I.I ll,111 
llachi1e 

Applied Loid 251 - ma kgs 

2. RockveJl lardnes1 Testiaq Th' aachne 1hall aae both steel ball nd 1.0 9,188 
llachiae diaoad coae 

lli10r Load 18 kg 

lbjor Load 100 kg, 150 kg 

l. Universal Teating llachine Type Aydraul1cally loaded 6.0 17,000 

Cap.city 108 tonm 

4. Crack D'ptb Dttect1on Standard 680 
and Die Pen,trant Test 
!q11ip1ent 

s. Co1pre11or Testing Machine Cap.lcily 100 lonn,1 1.0 800 

'· l1~r.t Te1l1ng llachinP. Type P'ndula1 lJl'f 11pact leater I.I 1,000 
r.hupy IJltP.9 

~a~c~tJ 

lf1lh Co1ple1lary : 10 kg• 
lf1!19ht1 

lhhtoul Cn1ple- IS kg1 
IP.Al.Ary lfl' 11hl~ 
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JOB IO. : DCIL-115 

SI. 
lo. 

1. llthlloquphu: Sptei1ea 
!fount1n9 Bakelite Press 

I. Surface Gr1ader 

9. Spec11en Gnndiaq and 
Pol1sbin9 Nachine for 
Ket.11 l~raphy 

10. £ler.lrolyl1c Polish1n9 
App.mtus 

11. Mfl~llogr~ph1r. M1r.ro1co~ 

12. 11;,lenal T~1t111q S~clr1>

sr.or-i-

I l. Appar.st111 for Deltr-
11 nil ion of ~ub<111 

~nd Sulphur 

7 - 1<) 

Brief Spec1f icatioa1 

Typt 

Satple Siie 

Diaeler 

Thcknm 

Disc Size 

Type 

Kai Sillple 
D1atter 

Ku Saple 
Height 

Type 

8 lOHH 

Svillf) lypt, floor IOdel 
vi th cup vlteel 

30 - 51. 

) - 15 • 

208. 

Liboratory lypt eleclrolylic 
pol ish1n9 apparatus 

m .. 

40 .. 

Pro Jt'r.l 1<1n-cu1-Pholo· 
11r.rc19raph laboratory 
type 1mosr.ope 

Uitd for qual1l~l 1vr. end qu1nl1l,l1ve il~ly111 
nf 1a1pl~a u91nq 11r.rnphotovt.n ~n~ Jibotngraph1r 
phl.e r1r {111 for r,.r.<1rd111q 

II•• Carbon U\ 
Conl,.nl. 

11.u Sulphur o.m 
r .. nt r•nt 

DEVELOPMENT 
CONSULT ANTS 

IDllIT : lt 

loa. Power Toh) 
Required t'oa1atpl101 Frice 

Ill) 1$1 

l .D ... 

51 

1.8 m 

1.0 20I 

100 

m 

I 00 
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I - LU 

JOB IO. : DCIL-105 

• 

DEVELOPMENT 
CONSULTANTS 

UIIBIT : 11 

---------------------------------------------------------------------------------------------+---------------------------
SI. 
lo. 

14. 

15. 

16. 

17. 

u. 

Beach Drillia9 ~cbi11t 

!lttlric '-uff le Furnace 

Ullr~sonic Te1li119 
Eqaip1e11t 

"~gn~t1c Crack Detector 

Abr131v~ Cutl1n9 Ka~h1ne 

Brief Specif ication1 

Dia of lole ll• 

Table Size 351 I 51 • 

Type Laboratory 

Di1easion 475 I 175 I 175 II 

Type Ullrasoaic, pul1e ref leclioa, 
portable type 

Keuurin9 bn9e l - 1088 Cl 

in Steel 

Prequeacy Ran9e 0.5 - u liefs 

The detector shall produce both lo119itudinal 
~nd circular aa9nelic fields 

Current Ran9e 

Yolla9e hn9e 

Type 

Kn Cutt 1n9 
C;ipmly 

[)1a of Cutl1nq 
Wheel 

Type 

Srn11l1v1ly prr 
~r~1 .. lllYIM111n 

m - 1200 ap• 

4 - 8 volts 

S11h1n9ed type, wet 
01c1llal119 cultin9 
aachi•e for laboratory 
u1e 

100 H 

450 11 

lO •JH 

0.01 1q 

los. Power Tola I 
Rtq11ired Co1suaption Price 

Ill) 1$1 

u l,m 

5.1 2,181 

f 26.808 

21.190 

12.0 S,000 

IOI 



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

SI. 
lo. 

21. lydraulie Test Puap 
C01plele vil~ pre1sure 
qa09t, e~eck nhe, 
oullel YalYe aid valer 
tuk 

Po~ble Tellitg Tool1 

I. Portable Rardne11 Te1ler 

2. Portable lardne1s Tester 

1. Portablt l-R~7 !qu1ptent 

Type 

Capacity 

StlSlliYily 

Tut Pup 

Taak Capacity 

Type 

Type 

Type 

Anilylical bilaace 

20I 1)11 

I.I 14J 

181 kq/C13 

a Jitm 

Rochell 

Poldi type hardness tester 
lftrroua and noa-ferroual 
consistin9 of tester, 
1ludard teal bar ii ad 
1easur1n9 1agnif 11cope 

10 11 dia Pr1nell Ball 

Indu1lml 

"a1 Thickness 100 11 

Seu It iv It J 

1eldi119 Oe•elofle1l Sec:lioa 

I. COi Se11-aulo~l1~ Weld1a9 Raltd Currtnl 
!qu1p1ent 

Optn C1rcu1l 
Volt•?~ 

I - 2\ 

55 Y Of' 

DEVELOPMENT 
CONSULTANTS 

mmT : 11 

lo1. Power 
lequirtd Consut1plion 

IOI 

f11laJ 
Pricl! 

1$1 

151 

m 

600 

6,)78 
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JOB IO. : DCIL-115 

DEVELOPMENT 
CONSULT ANTS 

IDIBIT : 11 

------------------------------------------------------------------------------------------------------------------------
Sl. 
lo. Eqaipee1t Brief Specihcalio111 

lo1. Power Tola) 
R'C19ired Co•S111Plion Price 

IOI 1$1 
-------------------------------------------------------------------------------------------------------------------------

2. Se1i-aul~lic MIC WeJdilHJ 
Equii-ent 

). llanual TIC ltJding 
!qaipaent 

4. Aui.-.atic Sobterged Arc 
lleld1n9 Far.ilitie1 

5. M~t~l Sfrdyin9 Machine 

Type Se11-auto.al1c 

Rated Current 400 A1p1 

Opea Circuit 55 'I o.c. 
Voltage 

Type llanual 

Range of Welding : H-l51Alpa 
Car rent 

Rated Currell 300 A1p1 

Open Circuit 52 - 62 v 
Voltage Range 

Type Constant Potential v1th 
o.c. rer.tif 1er pover 
source 

Rated CurrP.nt 1200 l.1ps 

litre feed rate 0.9 - 7.5 1elres/11n. 

Sm of Spraying : 0.8 · 4.0 11 

ll1re1 

Spuy1n9 Metals SLP.el, Shinlt11 Slee!, 
Copper, Bra11, Bronie, 
Alu11niu1, Tin, l1ckel, 
llolybdP.no1, Lt.ad, etc, 

Drive Air lurbne 

2 14 6,171 

2 .. l,191 

2 JOO 13, llO 

IOI 
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~ 11. ' l<IL-115 

1. 
!qu1p1ent 

'· llnud lltlil Arc lf!JdiDCJ 
t'acilitits 

1. 01yacetyleae Git 11tld11g 
Pa-c1hlit1 

8. B19h Pressure Welder 
. Trmin9 Booths 

TOTAL 

7 - l.3 

fypt Forced Air Cooled 

Range of Weldi19 : 68 - m A1p1 
~urreat 

Rated current SH Aapt 

Staiidnd 

SUndard 

DEVELOPMENT 
CONSULT ANTS 

mmr : It 

los. Povrr Told 
R~1rtd Co11111ptio1 Price 

(111) 1$1 

2 61 7,5tt 

5,0H 

8 5,080 

1,51,HI 
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JOI IO. : DCIL-115 

UITD 11Tlm5 llllSTIIlL llllLOflllT OICllillTI• 
Ill 

WI llllSTlllL HVnOfllllT Ill lllIIG OIQIJllTI• 

PIOlltT PIOPILI m STiii allllSDS 

LIST or HllLWI IQllllllT UD IUD IOOLS 

DEVELOPMENT 
CONSULTANTS 

m111T: I 

-----------------------------------------------------------------------------------------------------------------------
SI. 
lo. Brief Specificatio11 

lo1. Powtr Tohl 
l"l&ired Coaslllpl101 Price 

Ill) 1$1 
-----------------------------------------------------------------------------------------------------------------------

l11iliary '41ip1e1t 

I. Surface Plate 

2. Work Bench 

l. llork Table 

4. llorkera' To~I Cabinet 

~. Bu, Pipe ~nd Rod 
Sl.1m9r Rdr.k 

Surface plate 1ade of close graiaed c.r. of 211 
1111 1t11rdy ugle iroa frae al idjU1ti119 jact .. 

Top Surf ace Size 

Omall leight 
of Table 

200111m. 

m. 

SI • Jamted vood lop 11 a angle ICOI 

f ratt vith four aaqle 1~01 legs 

Area o( Top Surf ace me 1 m. 

Ploor to Top le1qht 981 • 

All 1leel, welded co11lrucl10D work tablt1 

Top 1urfar.e 1000 1 me• 

Mia. Plal'. Thicka'.11 40 11 

m .. 

Sate (I 1 D 1 SI 600 I 450 I 750 • 

R"~'J duty ~oubll!·n1 111 h1qh al11u1,. r.ir.k 
11( ll!!l'I 

' 

40 

10 

150 

100 
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7 - 25 

JOI IO. : DCIL·Il5 

DEVELOPMENT 
CONSULTANTS 

IDlBIT : ll 

-------------------------------------------------------------------------------------------'""!'-----------------------------
SI. 
lo. !1puput Brief Specif icilio11 

lo1. Power Toh I 
lequired Co1SU9plio1 Price 

(DI (SJ 

6. All Slttl Opn Slongt bck The rack sbll hut 1i1 shdn1 31 

1. lti'J Duty lloodta Skid 

8. Steel Tote Bo1 

1. Clr.sed Storage Shelf 

I I. Cr.ddl"'I 

Oterall Size 
(I I D I II 

Top Surfact 

Loid Cipacit7 

1211 I 451 I 1951 II 

1511 tg/c:al 

m11111. 

1511.tgs 

lelded steel con1tructio1 co,,r~ vitb 
h'a'J duty vir' 1tsb 

Size IL I I I Dl J00f I 1000 I 450 II 

Welded steel ihetl sh,lf v1th lockable doors 

Overall RPight 2000 11 

Tray Di1en31ons !II I DI: 1000 r 450 11 

Load Capmty 500 k9/c11 

11 

Sti I I ages shat I be used for construction of 150 
platfor1 for a11e1bl y v11rk u vel I as for 
storing sher.ts, platr.s dnd long rollPd ''ction. 
The stillage shall be t4de of vrldr.d construction. 

Sm IL 1 HI 1000 J 750 II 

100 II 

"A~r out of steel dDglr.1 10 
ur vir•· fr.tin 

I t.unn•· 
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7 - 26 

JOI IO. : DCIL-115 

DEVELOPMENT 
CONSULT ANTS 

mllIT : 11 

·-------------~---------------------------------------~-------------------------------------------------------------------
SI. 
lo. lquip•nl Brief Sptcifiatiou 

lcl1. Poler Toul 
leqgirtd Coll1mplioa Price 

IOI 1$1 

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

12. ki~bridge 

11. Portable Platfof'll 
ki9hi19 Sale 

14. Roller Slilld 

lad Tooll 

15. Rud Ori II 

16. Rind Grinder 

18. Tunon Sn 

Type 

CJ~city 

Platfof'll Siit (L 1 II 

Type 

CJ~city 

"19th 

lidth of Track 

"agt• 

lidth of Track 

Type 

Ku ~~citJ to Drill 
in Ki Id Stttl 

Ty pt 

Wheel Dia 

Speed 

swd luge 

Su~ 

Lem Type, load 
Trusport 

25 Tonti 

I al I 

ln lfP' ' 
511 t91 

11 I 12 

I I 

lh 12 

1.51 

Pi1lol grip type drill 1.• 

•• 
laid held horizontil 1.5 
grildu 

151. 

4511 rp1 

0 - 5HO rp1 

JOI• 
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JOI IO. : DfIL-115 

SI. 
lo. 

TOTAL 

Brief Specific~lio11 

211. 

Slii1less slr.el co1lractio1 for steel, 1ro1 castaa,s 

: ]ff. 

m. 

loa. 

DEVELOPMENT 
CONSULTANTS 

WllIT : 11 

Power Tobi 
leqaired CotSlllplio1 Price 

4 
laet1) 

• 
Isela) 

IOI 1$1 

Limp m 6,5H 
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J~ IO. : llCIL-115 

aITD MTIOIS llllSTIIlL ll9ILONllT OKUIUTIOI 
&II 

IOI lmsrllll ilmGPlllT 18 Dllli CllCllIUTim 

PIOJltT PIOPIU OI STUii t'C1911SDS 

LIST or IQlillllT POI MIITllUC! SIOP 

DEVELOPMENT 
CONSULTANTS 

m11n : 12 

------------------------------------------------------------------------------------------------------------------------
SI. 
lo. Brief Specif icatioas 

los. Poller Toh I 
leqaired Coas11Pl101 Price 

(DJ ($1 

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

t. llydml ic Jick 

Cipmty 

Closed leiqhl 

llydraullc L1 ft 

2. Screw Jack TJP" 

Lift 

I. i:h~tn i'11llP/ Rlnrk 

1.111 

Rt90le Coalrol pa1pi19 iail 
viO screwed ra .ncl ufety 
lock, operili1g •illdle aacl 
high pressure ~tillic tube 
coa1tel101 lo feed 011 

m. 

ISO• 

m. 

Ratr.hf'l lJfl'!, l1fl1n1 a..t 
Lr•Ytrs11q scrtv jack! 

5 fnllllf'S 

5&0. 

m. 

88 .. 

R.i l~n<'•·~ Sp1:r Gf'H 
Y 11,.d ll11unt 1 "'I 

I I 

4 ... 

4 1,280 

m 

___ _J 
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JOI IO. : ilCIL-115 

!ql1peeat 

4. CDl!ipsibl' ~'r 

5. Preanr' C.84Je 

6i. Pul In 

7. Plub ~II 

a. V1brdllfJD ftf:l,.r 

q. Pitt 1n9 Prna 

10. Pillar Dr1lli114J Rarh1n,. 

II. Ptdr.alil Cr1nd,.r 

12. ''"'''~'~ ~r1nd~r 

7 - 2<:' 

Type 5'lf-11ppOrlia, ,,l,~bl' 
all ll•i•1• wddtr 

Clostd &u9ht 5 I 

E1lendtd lt1~l '. 
Pruaart ha,t l-IH k9/ca~ 

l I~ {orgtd pulltra for btiri.,a, 
9tars, pulleys. etc. 

Sizt m. 
4i0 • 
m. 

Brass v1t~ Sl!!tl Point 

lfl'tqht 4 1)1 

Pnrt;bl~. batll'ry Ofl"rattd 

C;,pmlJ lQ lt>Dlltl 

Ori 11 u~ r;ipmty H u 
ID 5ll'tl 

hbl,. [lld"ll'r 108 11 

llh,.,.J Sw I 7R r :~ r 20 11 

D1~t~nr~ h~I""'"" 41~ .. 
lfhl'l'll 

TJP" Kol 1o• ~•111'1 SUIJH'llllOll 

.tr1•l fl· r:bl1· ~h~fl lyPf' 

I 11•· 'I" .. ,, ·Jr 1 n~,., 

DEVELOPMENT 
CONSULTANTS 

mmr : 12 

loa. Poftr Toli I 
leqwirtd eou111pt101 frice 

(0) 1$) 

2 lit 

111 

2 51 
2 51 
2 51 

2 41 

IOI 

S,OOI 

It m 

o.s 1,281 

u 180 
I 



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

7 - 30 

JOB I). : DCIL-115 

DEVELOPMENT 
CONSULTANTS 

mmt : u 

------------------------------------------------------------------------------------------------------------------------
SJ. 
lo. Brief Specif ic1l1011 

los. Power Tol• l 
leqiairtd Co1S111pt101 Price 

IOI 1$1 
----------------------------------------------------------------------------------------~-------------------------------

ll. lydnal ic Pipe 
llelldil! a.c•iae 

14. Arc leldi119 Sell 

15. l•ld Pas• Troll!JS 

16. !.O.T. Cme 

17. Viler T11k for Cle11i119 

II. Cable Tuter 

19. £ltelr1cil Te1t119 Board 
for Tt1l1119 Veld119 lbc•iae1 

TOTAL 

llu Si1e o( 
Crillli19 lbel 

Pipe Size 

Paller C.pacitr 

lddi19 Cllrreal 

' 1111 C.pacitr 

Type 

Clu1 

C•paciLr 

Span 

Type 

Ovtral 1 Chilbf!r 
Si&t 

Type 

Ty pt 

IH1ll• 

llolorisecl pipe bleldi19 
INC•iae 

12•-51• 

21
1 
to11H 

71 - 451 hp 

m k9 

Si19le Girder 

II~ 

] lODD!I 

11.5 II 

To cle11 part• vil• bol• 
keronat ad v.tler vith 
• 9rali119 i1 lhe cb11ber 
1eparitin9 lh8 

2101 I 1200 I aoo II 

Slndud 

Sl.u1fird 

........................................................................................................... ;... ....................... 

11,IH 

2 24 '·"' 
l 225 

11 2s.m 

2 UH 

109 

280 

n.m 
. .......................................... 
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RAW MATERIALS AND OTHER INPUTS 
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RAW MATERIALS AND OTHER INPUTS 

DEVELOPMENT 
CONSULT ANTS 

The basic materials, consumables and bought 

required for manufacturing are classified 

following main groups 

out 

under 

items 

the 

o Steel plates for condenser shell 

o ARSCU or ADM tubes 

o Packing bushes for tube ·ends 

o Fasteners like nuts and bolts, gaskets, expansion 

joints and neck joints, 

0 

0 

0 

0 

0 

0 

0 

0 

Steel grits for shot blasting 

Mountings for manhole covers, water inlet and 

outlet, air outlet, steam chest inlet, door and 
' 

manhole opening and closing mechanism, piping, etc. 

Primer and paints 

Welding electrodes 

Oxyacetylene gas 

Furnace oil 

Auxiliary equipment like condensate and cooling 

water pumps, air ejector, cpring mountings, piping 

network, etc. 

Instruments like thermometers, pressure gauges, 

etc. 
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DEVELOPMENT 
CONSULT ANTS 

Hardware including slangs. ch.iins, wire ropes and 

other miscellaneous items including cutting oil, 

lubricants, soaps, cotton waste and electrical 

consumables. 

Technical specifications of these materials and their annual 

requirement are presented in Exhibit-13. 

While estimatirg the requirement of shell plates, a wastage 

factor of 20\ has been assumed. In case of tubes, however, 

wastage has been assumed as 5%. 

All auxiliary equipment shall be bought-out and supplied 

directly to the erection sit~. The cost of these has not 

been taken into consideration while estimating the 

production cost of the steam condenser. Roughly, these 

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

All locally purchased materials may be stocked for two 

months' use. The materials to be imported may be stocked for 

four months' use. 
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DEVELOPMENT 
CONSULT ANTS 

JOB NO. DCIL-10S EXHIBIT : 13 

UNITED NA1IONS INDUSTRIAL DEVRLOrMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

REQUIREMENT OF RAW MATERIALS AND CONSUMABLES 

---------------------------------------------------------------------------
Sl. 
No. Component Material Specifications 

Annual 
Requirement 

(Tonnes) 
Price 

($) 

---------------------------------------------------------------------------
1. Plates 

2. Header Platt> 

3. Angles and Channel~ 

4. Tube 

Hild steel boiler quality 
as per BS l'lOl 

Th·ickness - 22 mm 

Mild sleet boilt>r quality 
as per BS 1501 

Thickness - l~ mm 

Mild sl.e~l as per BS 484R 
Par·L IV 

As pt.>r BS }271~ 

Maler ial of Com-;1 nic-1 ion 

l\HSCIJ 

l\OM 

) • Pack1 ng Bushes A::. 111· r f\S '•480 

f1, Fasteners like Nuts M. '""' l\S hlO'• 
amt Bolts, Gask1•t:-;, 
~xpansion Joints and 
Nt•ck Jni111s 

.'. 'it Nd liri ts Chr 111·11 SI 1•"1 l\11r.11l;u Shuts 
Grad .. x - 111 r11·:~l1 

496 

120 

215 

'>20 
150 

I I 

I.) 

674.40 

174.00 

70. '15 

l 2,M30 .00 
),h00.00 

10. 70 

0.'>2 
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JOB NO. DCJL-105 

DEVELOPMENT 
CONSULTANTS 

EXHI6IT : 13 

---------------------------------------------------------~-----------------
Sl. 
No. Cumpu11e1;t Material Specif frat ions 

Anuual 
Requ i n~meut 

(Tonnes) 
Price 

( s) 

----------------------------------------------------------·----------------
8. Mountings for manhole 

COVt•rs. water iulet 
& outlet. air outlet. 
~team chest inlet. 
door and manhole 
opening & closing, 
mechanism piping, 
etc. 

9. Primer and Paints 

10. Welding Elect rodes 

11. Oxy acetylene Gas 

12. Fun1act- Oil 

l l. Auxiliary equipment 
like condensate and 
cooling water pump:;, 
air ejector, spring 
mountings, p 1p1 ng 
n~twork, I' l c. 

14. Instruments l1h 
Th1~1.numet r~s, 

Pressure Gau~f~s 

I '> • l!;sr d""ar f>S inc J 11d i nr. 
:·>I 111r, • t: ha ins , w i ,,, 
rflllf~S and other 
111iscf'11 <JnPous it Pm:; 
1ncl11111 nr, c·1.1tt rng o JI , 
t11hr i1·;111t :'., :~oaps, 

cotton ""a~te~ and 
P.lf'<'t.ric';1l co11sumahl1•:; 

TOTAL 

Material of Construction - 10 lf>.00 
Cast I rou and Steel 

As per BS 2523 750 11.62 

As per BS 2493 14 1.00 

As per BS 1821 8000 m3 0. 20 

As per BS 2869 70 67.')0 

Standard lump sum 500.00 

Standard lump ~.um LOO 

Standard lump !-.um 2.00 

17 ,671 .09 

----------------------------------- ·---------------------------------------
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UTILITIF.S 

DEVELOPMENT 
CONSULT ANTS 

Ulililtes ir. the pldnl will include power, Wdter, compressed 

,tir dnd fue~ oil for furncsces. Apcsrt from lhe above, 

Llcilities hdve been sugge~ted for air-conditioning of the 

ddminislrative building <rnd for fire-fiyhting. 

Power 

A summc.ry of power requirement ia presenled in Exhibil-14. 

While calculdLing the told} load, power required for general 

lighting, air-conditioning, dual coJleclion csnd fume control 

units and for other utilities have also been considered. The 

}jght.ing load f:>r lhe office building hcss been computed 

based on the assumption that it wi 11 merP l y R11pp lement Ltw 

ncstural light which will otherwise be sufficient. As all lhe 

~quipment will nol be operdted simuitaneomdy, dif(t~renl 

load faclors have Leen considered for var1ouff types of 

••quipment. Welding sets, in yeneral, havt-> d very low power 

fcs~tor. Rased on I.he differf!nl load and power fact.orH, lol.:tl 

requiremenl of p11wer is estimdled d!'l 1, 70<} KVA. S1nt·f:' th•~ 

power rating requin~d for production f><JU1prof>nt ... nd Ht>rvic:f:'H 

1s 415/220 volt H, 2 Lrdn8formera, etid1 of 1,000 KVA rr1Llng 

~re reeommendPd. Tl 1H tiH~umed lh~l lhf> r~w~r will he ldp(~d 

from 

I. r<H1sf ormer wi 11 h11Vf• Ct Hlep down riil i.o r rom l I KV I.CJ 

41r,/220 volt.H. J-'urlh1•r, ! o n~duc·f~ I ht• f cttJ it I '~v,. I .u1d 

()1WI U<tl.1onH in lhe J 1qhl iO'f J inf>, j J 1<Jhl inCJ t rrt0H(orm1!r of 

mo KVA C'.1pa1· j ty I H d I HO n·1·omm1!11dt~d. 
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Water 

DEVELOPMENT 
CONSULT ANTS 

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

0 production 

o heat treatment 

o as coolant for metal cutting tools 

o for cooling the central air-conditioning system 

o for cooling air compressors 

Aver~ge rate of requirement of water for the above functions 

is about 5 m3 per hour. 

The plant will also need water for 

() drinking and cooking 

o sanitation, gardening and shop floor washing 

Rf'quirP.ment of water for the above mentioned needs is shown 

in F.xhibit.-15. The total average requirement is estimated at 

the water 

c·ons11mpt.ion h<is been rstimatJ·ci .it 60 lit.res per person per 8 

hour shift. 

It 18 

dc~e(' 

and 2 

proposf~d 

t. ulH·wr- I I , 

(JV<•rhf~dd 

2 

that the plant b~ Pyuipped with a 4" di~ 

pumps - r·.1c:h of 20 m:• per hour capacity, 

1.nnks ( inr:)uding onr• st<Jndby ) of 40 m3 

capit<" 1 ty c·;1cb. 

CompreHHed .i1r· is fl"'~df~d u1 t.h<~ pl.mt. for the following 

purpORf~H 

(J opt•r.tl 111<1 h.i111I lo()IH I ikt• 1·hipp111g h.trnrn<·rH, h.ind 

'Jr·inrf,·1·:.i, ,.,, .• 
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0 operating spray gun~ in the 

0 operating shot blasting guns 

0 Combustion and atomisation 

treatment furnace 

Connected load of compressed air as 

painting 

in shot 

of fuel 

shown in 

booth 

DEVELOPMENT 
CONSULTANTS 

blasting booth 

oil in heat 

Exhibit-16 for 

the first three purposes is estimated as 14.1 m3 pe~ minute. 

Considering a demand factor of 0.4, maximum rate of 

consumption is estimated as 5.4 m3 per minute. Considering 

delivery losses and compressor efficiency, the compressor 

capacity required is about 12 m3 per minute. Therefore it is 

recommended that 4 compressors of 3 m3 per minute capacity 

delivering air at 7 Kg per cm 2 pressure be provided. 

To meet the compressed air requirement for combustion and 

atomisation of fuel oil, air blowers which will be required 

lo bA supplied together with the furnaces, will have the 

fol lowing capaciti,~s -

n 

() 

Fuel Oi I 

c:ombustion dlr blowers 

<il.orr.is1n<J ..iir blowers 

2 x 9300 m3 per hour 

2 x 1700 m3 rer hour 

The heat t.reat.rnent furnace wi 11 n~quin~ .t constant HUf'ply 

of oil. It iH f·Htim•ttPd t.h•tt thf! dnnu.d 1111 n?quirf'm,~nt will 

be approximaU·ly 1A'> rn'. 

An ov,., rhead "ii t.rnk of 20 m" <-.•£'·"'I I y h.H1 bt~Pn provided 

from wh1r:h the· •11 I w111 lw 1•11111111·d lo I hi· furri.tc·t~. Thi!i t.1nk 

shou Id b<• <:•t[Jr1b 1,. ,,f '.d 11r 111•.1 Ir-, 

V.i I vt•H, piping .Jr1d 111!-d n111w1il s w 1 I I 

f1·11111 th•· 111.110 I.ink,,, 1nd1v1du.il t . .r1kH. 
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Air-conditioning 

DEVELOPMENT 
CONSULTANTS 

It is proposed that the administrative building be centrally 

air-conditioned to create a conducive atmosphere for 

efficient working of the personnel housed in the building. 

For this purpose, a centralised air-conditioning system of 

110 tonnes of refrigeration <TR) capacity with individual 

air handling units for each floor is recommended. The system 

shall have a separate cooling tower of the induced draft 

type for water cooling. The workshop shall be provided with 

room coolers for circulation of air. 

Major equipment and accessories for all utilities are listed 

in Exhibit-17. 

FirP. Protection System 

Sufficient number of fire Pxtinguishers of different types 

will b~ required for fighting fire within the workshop 

pP•m1ses. The entire f 1 rP fighting systym/ appl i;rnces ls 

<'L1ss1fied into thn•f' n.-1jor catf•gnri1·s, viz., portahlP 

f'Xt 1nrJuishers, whe<•lf·cl ,.xf inguish1:rs .rnd fixed systP.ms. 

/\p.ir·t from these, othr~r- t1ppli<:tnc1:·s likt: fire cJetector, 

.il.1rn1s, sand/water buckt'.t.s, f~t.<_:., wi 11 also bP ner•d,..d. 

Tr.1nsport 

Ttw •·ompany may provide r:.ir·s only to I he top personn,.l 

twl11n<Jing to lf~velH 1 and 2. Tt.,.n·forP, in nl I, 2 c;;an:; and 2 

h11~-ws <;hnuld b~ suffir•i1·rd. 
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I .ros NO. DCIL-105 

UNITEO NATIONS INDUSTRIAL DEVRLOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT ANO MINING ORGANIZATION 

PROJEC1· PROFILE ON STEAM CONORNSERS 

SUMMARY OF POWER REQUIREMENT. 

EXHIBIT 14 

------------------------------------------------------------------------------------------
=-' I . 
' '. Descr1µL1on 

Connf•ct. ed 
Lu.tu (KW) 

Dt!me:~nd 
Fae Lor 

Max Demand 
(KW) 

Pow~r 

F.:u! lu r 
KVA 

Dl~mand 

·-----------------------------------------------------------------------------------------
l . 

~ . 
.i. 

,. 

... 

Voltage - 415.'220 Volla 

P1·~·Jucl .Luo Eyu j !•mt::nl 
l rw 1 us iv e of Md Le r la l 
H.~nd 11 ng £qui pmt::nt 

\\t.• ld u1g dnu \~e 1 ding 
Ot->ve I oµmenl 

~d~~r1al Tesljng Ldbordlury 

Tool Ro,)m 

·~en"'° r <i l r. J 4 ht i n q 

.\1r-•·••nd1l 1on1ng, A1r 
C'1rculett1on, Environrnenl 
Dust dnd Fume Control Unit 

:. '.'11sL:ella·1eo:.H:> IWal~r Pumps 
dnd Compn~s...>ors > 

TOTAL 

1218 

906 

33 

132 

460 

l70 

100 

0.4 487 0.8 6 (J CJ 

0.4 363 0.6 605 

0.4 13 o.e 16 

0.3 40 0.8 50 

0.4 184 0.8 230 

0.7 119 0.8 l.; 9 

0.4 40 0.8 50 

1246 1709 
----------------------------------- -------------------------------------------------------

I 

no om 
z~ 
(./') r-
c Q 
r--o 
>~ zm 
-tZ 
(./') ~ 

... 
I 

.. 
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DEVELOPMENT 
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JOB NO. l>C 11.-1 05 1-:x111n1T : 15 

SI. 
No. 

1 • 

2. 

" . 
') . 
b. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEI.OPHENT AND MINING OdGANIZATION 

PROJECT PROF l J,F. ON STEAM CONDENSERS 

SUMMARY OF WATER RF.QOIREMENT 

Descr1">Lion 
Wetler C.onsumplion 

( M
30

/Hour l 

Wetter for Technical Purposes 
!etve.-<:1gel 

Averetge Requirement of Cooling W<:tler 
for Ct!nl r.t 1 Ai r-condil i.oning Pl.mt 

Averi:t<W Rf•qu i rement for human <'.onsurnpl i.on 
.rnd S;rn 11 .try Purpos•~s (<1r 3 78 PersunM 

Petik Cr1nsumpt.ion for 13) 

Tol.::t I P~;Jk Consumpl i<H1 

1 

4 

5 

1 () 

---------------------------~··-------------------------------
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DEVELOPMENT 
CONSULT ANTS 

.JOB NO. DCJl.-105 EXHIBIT 16 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PRO.TECT PROFILE ON STEAM CONDENSERS 

SUMMARY OF COMPRESSED AIR REQillREHP.NT 

------------------------------------------------------------
SL 
No. Description 

Air Consumption 
(m 3 /Minute) 

------------------------------------------------------------
t. 

2. 

Production Equipment. Tool Roo~ 
dnd Painting Rooth 

Shot Bldsting Booth 

·Toldl 

8.5 

5.6 

14.] 

------------------------------------------------------------
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DEVELOPMENT 
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JOB NO. DC II,- I 05 fo:XHIIHT : 17 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGA~I~ATJON 
AND 

ARAB INDUSTRIAL D~-ELOPMENT AND MINING ORGANIZATION 

PRO.TECT PROFII,E ON STEAM CONDENSERS 

MAJOR EQUIPMENT AND ACCESSORIES FOR UTIJ,JTJF.S 

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

Price 
( s) 

------------------------------------------------------------
1. Electrical System 

0 

0 

0 

0 

0 

2 x 1000 KVA Hlep down Oil Cooled 
Transformer (Step·down rdlio 11 KV: 
415/220 volts 3 phase, 50 Hz> 

1 x 300 KVA <415/220 volts) Oil 
Cooled LighLing TranMformer 

11 KV Swilchgears, 
Acce~MorieH, Mrc, 
Bodrds, Cat>l1·H <tnd 
Maler ii:t ls 

Isol·ator, 
OiHLribulion 

Ground1nq 

Lighting, F<tnH dnd Room roolert:1 

Inlercummun ic<1l 1on Systf~m 

'1.. Water Supply SyHtem 

o 'J'wo Water PurnpH <20 111 3 /hour C.:df'<:Wily 
each), 2 Overh1·.1d Tanks ( 40 m> 
eapacily ec.eh>, V-.JlveH dfld Other 
Fillings for walt!r diHlnhul.ion dnd 
CO!il. of digyJOg 4" tJici Tub~well 

Compn!HHed Air SyHt~m 

!-'our Co111prea1:torH of ~ ;r.• ~.,.,. 111111ut,, 
1•;ip.wily dt>liv1·r111q .111· .ii 7 k•1 p1•r 
f'lfl-' prt~HHU l"f• 

43,800 

6,400 

4,000 

4,000 

'1.0,000 

23,000 
3, 2 :w 

:.n, ~mo 
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J0£4 NO. DCIJ .. -1 OS 

SI. 
No. De8cript..i.--.m 

~- fuel Oil System 

0 0'\'Prhutd Fuel Oi 1 Storage Tank ( 20m3 

c2pac;_Ly) with .. ndividud! Storage 
Tank~ for Furnaces, Pumps, Valves, 
Pipiny dnd Instruments for transfer 
cf Fuel Oil 

S. Air-condi\.ioning Sy~\.em for two slo=ied 
Administrative Building - 110 TR Central 
Air-conditioning Unit with individual 
Air Handling Unit for each floor 

6. P.i.n~-fight.i.ng Equipment 

7. Furniture, Fillings, Drawing Equipment, . 
File Cabinets, Phones, Office Equi('menl,· 
etc. 

TOT AI, 

DEVELOPMENT 
CONSULT ANTS 

EXHIBIT : 17 

Price 
($) 

7,250 

1,25,000 

10,000 

2,000 

60,000 

3,31,980 
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SPACE AND LAYOUT 

DEVELOPMENT 
CONSULTANTS 

Space required for various sections in the plant is shown in 

Exhibit-18. Each section of the plant comprises a number of 

work centres. The space for each work centre ha~ been worked 

out based on the following requirements 

0 area occupied by equipment 

0 working area 

0 area for movement of men and materials 

0 area for temporary storage of incoming and outgoing 

materials 

The total built up area is estimated as 19,355 m2 , while the 

total land area is estimated as 47,000 m2 • This includes 

about 7,900 m2 of land area for possible future expansion. 

Buildings in the plant are divided into the following thre~ 

<'<Jtegories, depending on their functions and constructional 

r~:atures 

(J Workshop building 

o Administrative building 

o Auxiliary buildings 

Workshop Building 

Layout of m.whine toolR and P.quipnient in different 

production Hhops .. rr~ pn~Rcnted in l~xhib1i:-l'J, PncloHed in a 

pouch at the f!Od of t.hiH Rf~port. 
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DEVELOPMENT 
CONSULTANTS 

While preparing the layout of ~achines in different shops, 

care has been taken to ensure unidirectional flow of 

material to the extent possible. The machines are also 

placed in a way that will facilitate easy movement of men 

and material handling equipment. Gangways of 3.5 metres 

width have been provided between different production shops. 

It is envisaged that the workshop buildings will be of 

reinforced concrete construction. The columns, roofing, 

floor, etc., shall also be of RCC structure. Height ~f the 

workshop building from the floor to the top of tHe gantry 

level has been considered as 13.5 metres. The building 

should be so designed as to make maximum use of natural 

lighting and ventilation. Sound prqof glass panes are 

recommended for shop offices to aid supervision and control. 

Administrative Building 

The administrative building shall be made of two storeyed 

RCC brick construction. Space for workshop office, 

administrative office and auxiliary buildings have been 

worked out based on the manpower requirement. 

Auxiliary Buildings 

Auxiliary buildings include toilets and wash rooms, security 

office, transformer house, pump house, material testing and 

welding development centre, training centre, etc. All these 

have been located at appropriate places. These shall he 

built with masonry bricka and cement. 

For effective operation the workshops, ulility centr~s ~nd 

other buildi119e are so located that they are nut far from 

ear.h other. 'l'he t1dministrative building haR be<'n lrw.:1t,-<I a 
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DEVELOPMENT 
CONSULT ANTS 

little far away so that it is least affected by the noise, 

and the hustle and bustle of the workshops. 

Exhibit-20, enclosed in a pouch at the end of this Report, 
shows the 

buildings. 
relative location of different shops and 

Estimated cost for civil work including land 

development, fencing, . drainage, roads 

construction are shown in Exhibit-21. 
and building 
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JOB NO. DCII.-105 

DEVELOPMENT 
CONSULTANTS 

F.XHlRIT : 18 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

ESTIMATE OF SPACE REQUIRED 

--------------------------------------~---------------------
Sl. 
No. Desripth .. n 

Area 
(sq m) 

------------------------------------------------------------
1. Workshop 

0 Raw Material Stockyard 

0 Despatch Ared 

0 Culling and Forining Shop 

0 General Machine Shop 

(J Fabrication and Welding Sh0p' 

() Fined Assembly and Tesl.ing Shop 

(J Genercal Store 

(J Workshop Of r i <'.PH 

AiMleY and Gangways 

2. Administrative Building -
Double Storeyed 

Auxj Ii ary Bui Jdj ngH 

0 Tr~nyformer HouHe and 
f) i HL r i but ion C1~nl rP. 

" M" 1 nt ''''"'""'' Sh11p 

Sub-LoL<il 

810 

540 

3420 

1710 

1710 

2070 

888 

468 

4059 

15671) 

fiOO 

2 If, 

7'20 
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JOB NO. 

SL 
No. 

0 

0 

0 

10 - 5 

DCIL-105 

Desription 

Canteen and Wash Room 

Welding Development and 
Material Testing Laboratory 

Training Centre 

4. Total Built up Area 

5. Open Area Required 

6. Total Land Area provided 
inclusive of Area for future 
expansion 

Sub-tota'l 

. 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 18 

Area 
<sq m> 

216 

1152 

540 

2880 

19355 

19355 

47000 

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



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

10 - 6 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCJL-105 F.XHJ BIT : 21 

Sl. 
No. 

1. 

2. 

3. 

4. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

ESTIMATED CoST OF CIVIL WORK 

Description 

Ldnd dnd Land Development 
including fencing, 1 drainage 
and road construction 

WorkHhop Buildin~ having a 
height of 8 metres from floor 
lo lop of crane ret:l 

Adminislralive Building 
double sloreyed 

Auxiliary Buildj ngs comprun.ng 
workshop offices, Loi lets dnd 
washrooms in workshop,refresh
menl centres, Lrdns(ormer 
house, pump house, f iral-<tid 
centre, security, q.1r.19e <ind 
c;onlrol room 

TOTAL 

Are et 
(sq m) 

Cost 
( s) 

47,000· 4,877.~6 

15,675 19,781.85 

800 l,211.20 

2,880 4,360.32 

30,230.83 

ii I 
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SECTION - 11 
MANPOWER AND ORGANIZATION 

' ' ' ' 
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MANPOWER AND ORGANISATION 

DEVELOPMENT 
CONSULTANTS 

The organisation has been designed to meet the functional 

needs of a plant in which 1,300 t~nnes of steel plates and 

tubes will be processed annually to manufacture condensers 

of varying capacity. The organisation will carry out all the 

activities performed by a typical manufacturing unit. !n 

order that the plant can plan, execute, co-ordinate and 

control all the necessary activities, the deployment of 

manpower has been categorised under the following heads : 

0 

0 

0 

0 

0 

0 

0 

0 

Based 

Production 

Maintenance 

Quality Control and Welding Develo~ment 

Engineering 

Materials 

Marketing 

Finance and Accounts 

Personnel and Administration 

on the above eight activities/functions, the 
organisation has been divided into seven departments. 

Pr::~:1ction and maintenance have been put together. Each 

department will be under the charge of a departmental head. 

Five departmental heads shall report to the Director, while 

the remaining two shall report to the Works Manager. 

Organisation chart for the senior level management iR 
preaented in Exhibit-22. 

Production 

Drilling Machines in the general machinery shop and the 

w,·Jding Section will work in Lwo HhiftH. All other Sections 
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11 - 2 DEVELOPMENT 
CONSULTANTS 

within the Production Department will work in single shift. 

Production and Maintenance have been !placed under overall 

supervision of a Manufacturing Manager, whc will report to 

the Works Manager. Manufacturing Manager will be assisted by 

the General Superintendant who will be in charge of 

production, and the Plant Engineer who will be responsible 

for the maintenance function. 

Direct manpower requirement in the production shop is 

estimated in Exhibit-23. 

Manpower requirement and 

Departments are shown 

indicated below. 

Sl. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Shop 

Production 

Maintenance 

2uality Control and 
elding Development 

Engineering 

Materials 

Marketing 

Finance and J\ccounts 

Personnel and 
Administration 

organisation chart for different 

in their respective exhibits as 

Exhibit for 
Manpower 

24 

25 

27 

29 

31 

33 

35 

37 

Exhibit for 
Organisation Chart 

26 

26 

28 

30 

32 

34 

36 

38 

------------------------------------------------------------
Because of the large size, manpower required to 

the production and maintenance functions 

carry out 

are shown 

s1!parately in Exhibits 24 and 25 respP.ctively. The 

organisation chart for production and maintenance is Rhown 

in Exhibit-26. 

_ _J 
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11 - 3 
DEVELOPMENT 
CONSULT ANTS 

. 
It was explained earlier that a g6od part of the work will 

be done in the workshop and the rest will be done at the 

site. As the actual allocation can not be estimated c-t this 

stage, for the sake of conveniene only the manpower required 

in the shop is being considered here. The manpower required 

at the site will be additional. It is suggested that a Site 

Superintendent be posted at the site to oversee construction 

and erection. It is also proposed that very few skilled 

people be drawn from the shop during this phase. Unskilled 

workmen may be hired locally. 

Quality Control and Welding Development 

This department will be headed by a Quality Control Manager, 

with one Senior Engineer (Mechanical Testing Laboratory> 

reporting to him. 

The Welding Engineer in the Production 

reports to the Manufacturifig Mana9er will 

for the Welding Developme:1t Section. His 

Departmen·. who 

be responsible 

functions will 
' 

include providing in-house training to welders and trouble-

shooting during welding operatiQns in the Shop. 

Manpower 

department 

requirement and organisation chart for this 

are shown in Exhibit-27 and 

respectiv~Jy. 

Engineering 

Manpower requirement and 0rganiadtion chart for 

Department are Hhown in Exhibit-29 and 

respectively. 

M.1teriala 

Exhibit-28, 

Engineering 

Exhibit-JO 

The Materiala <fopartmP.nt will b,-. hPaded by a Materials 

I 11 II 11 I I 11 I I I I 11 I 11111 
11 I I 111 I 
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11 - 4 
DEVELOPMENT 
CONSULT ANTS 

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

Manpower 

department 

requirement and organisation 

are shown in Exhibit-31 
respectively. 

Marketing 

chart 

and 

for this 

Exhibit-32 

The marketing department will be under the charge of a 

Marketing Manager, who will be assisted by two Area 

Managers. Four Sales Engineers will report to these two Area 

Managers. Manpower requirement and organisation chart for 

Marketing Department are shown in Exhibit-33 and Exhibit-34 
respectively. 

Finance and Accounts 

Accounts Manager will head this department. He will be 
supported 

Accountant. 
by a Senior Accountant and a Senior Cost 

Manpower requirement and 

department are presented 

respectively. 

Personnel and Administration 

organisation chart 

in Exhibit-35 and 

for this 

Exhibit-36 

Exhibit-37 presents the requirement of manpower for this 

department. Organisation chart is presented in Exhibit-38. 

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

Manpower t.as 

..., 
\ 

been grouped inLv nine salary levels.The 
deHignatione, salary levels and number of personnel in the 
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11 - r. 

organisation structure of each department may be 

from relevant serial numbers given in the exhibits 

DEVELOPMENT 
CONSULTANTS 

observed 

relating 
to manpower requirement for the respective departments. 

The statement of monthly salaries and wages is presented in 
Exhibit-40. 
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------------------
JOB NO. 

Quality 
Control 
Hanaaer 

Personnel 
Assistant 

Stenographer 

DCil.-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZAT:~N 

PROJECT PROFILE ON STEAM CONDENSERS 

ORGANIZATION CHART : SENIOR LEVEL MANAGEMENT 

---· - ----------

Materials 
Manager 

-- --

Marketing 
Manager 

r -
Area 
Manager 

2 

Director 

--,---···---·-
' 

~~
ts Per4onnel 

ger Manager 
r 

I 
General 
Supdt. 

EXHIBIT 22 

[ 
Vorks 
Hanaaer 

Manufa
cturing 
Manager 

!ngg. 
Manager 

Plant 
En&ineer 

I 

Stenognpher 

I 

... ... 
a-

!no 
o~ 
Zm 
(./') r-
c O 
r- "'tJ 

>~ zm 
--f z 
(./') --f 



-------------------
JOI IO. : DCIL-115 

OIITID IATIOIS IIDUSTRIAL DIVBLOPtlllT OIGAIIIATIOI 
AID 

ARAB IIDUSTIIAL DBVBLOPtlBIT AID NIIIllG ORGAlllATIOI 

PROJECT PROPILB 01 STllll COIDEISBRS 

DIRICT llORIPORCI llQOIIDIEIT 

IDJBIT : 23 

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

... . :nu1oe 
llachm O~rillor __ Marker__ __fJ_ller__ ~!_~elder --~~!J!l~ler__ __llim.!_ _ __ _llelder____ _ __ Gnnd To~_~l .. 
BS S US T S US T S US T S US T S US T S OS T HS S US T HS S US T 

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



- - - - - - - - ··- - - -- - - - - - - -
JOB IO. : DCIL-115 

BIBIBIT : 23 

----------------------------------------------------------------·------·---------------------------------------------····-··--·-·············-···--··-····-·······-··· 
Sl. Machine Operator Marker Fitter Tac Welder _Gas Cutter_ Chipper _ Welder Grand Total 
Jo. Division BS S US T S OS T S OS T S US T S OS T S US T P.S S OS T HS S US T 
-------------------------·---------------------------------------------------------------------------------------------------·-·········-··-·····-···················· 

-------------·--·--------------------------------------·----------------------------·-·-······-··--······-----··-------------·-···········------··------------·-······ 
TotJI 6 SS 40 104 5 4 9 16 6 22 1 I 2 2 1 3 1 · 1 2 8 • 10 8 91 52 151 

----------------------------------------·--------·-------------------------------------------------------------------------------------------------------············· 
lute : BS - B19bly Skilled S - Skilled OS - Dnskil led T - Total 

no om 
z~ 
(/)r-co ,.....,, 
>~ zm 
-iZ 
(/) -4 
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11 - 9 

DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : 24 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMENT : PRODUCTION 

------------------------------------------------------------Sl. 
i~o. Designation 

Salary 
Level Number ------------------------------------------------------------

A. Superintendent. 5 5 
B. Site Superintendent 5 l 
c. Welding Engineer 5 1 
o. Foreman 6 16 
E. Welding Im1lruct.or 6 1 
F. Progress Clerk 7 2 
G. Highly Skilled Machine Operator 7 6 
H. Highly SkllP.d Welder 7 2 
I• Skilled Machine Operalor 8 45 
J. Skilled Furnace Operator 8 3 
K. Crane/Truck Driver 8 10 
L. Marker 8 5 
M. Filler 8 16 
N. Skilled Welder 8 9 
o. Gas Culler 8 2 
P. Chipper 8 J 
Q. Helper 9 35 
R. Mctlcrial Hdndler 9 17 

Total 177 

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

' 
I 11 I I I I I 11111 Ill II 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 25 

UNITED NATIONS INDOSTR!AL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPC.4ER REQUIREMENT MAINTENANCE 

------------------------------------------------------------
Sl. 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
Al. Maintenance Engineer 

Bl. Foreman - Shop Maintenance 

Cl. Foreman - Mechanical Utilities 
and Building 

DI. Foreman - Transformer House and 
Central Diatribulion 

El. Highly Skilled Mechanical Fitter 

Fl. Highly Skilled Electrician 

Gl. Skilled Welder 

Hl. Skilled Mechanical Filler 

Il. Skilled Machine Operator 

J 1 • PLurnbe r 

Kl. Skilled Electrician 

Ll. Helper 

Total 

5 

6 

6 

6 

7 

7 

8 

8 

8 

8 

A 

2 

1 

2 

1 

3 

2 

2 

10 

2 

1 

7 

15 

48 

------------------------------------------------------------
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JOB NO. DCIL-105 

UNITED NATIONS INDUSTRIAL DEVEJ..OPHENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEJ..OPMENT AND MINING ORGANIZATION 

PROJECT PROF I J,E ON STEAM CONDENSERS 

ORGANIZATION CHART : PRODUCTION AND MAINTENANCE 

Ranura
cturing 
Manager I 

I 

....- ·-··· 

General 
Supdt. 

EXHIBIT : 26 

Plant 
!n&ineer 

A Ll LfJ A I I s, I A I I A' I 7 
D~ [fil D2 Bl I Cl2 ~ ::: 

-{ G2 I ~ H2 F2 El2 El I l-rFi21 
HI 

L3 M3 M3 Hl7 3 ~ 
1 26 L I I 2 G 1. 2 

Ma 02 N1 KIO 112 JI I K17 

N 1 P 1 J 3 no 
N7 ~~ (./) r-

' 4 ~o 4Q~ -Qd4Q4 IL~ YR11J LfL17)4L13IYLlsl ~~ 
~z 
(./) ~ 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : 27 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMENT : QUALITY CONTROL AND 
WELDING DEVELOPMENT 

------------------------------------------------------------
Sl. 
No. Designat.ion 

Sdlary 
Level Number 

------------------------------------------------------------
A. Engineer <Mech Testing 

Ldboratory) 

B. Inspection Engineer 

c. Inspector 

o. Non-deslruclive TeMLing 
Machine Ope rd Lor 

E. Supervisor 

F. Chemist. 

G. Pho lo Film Developer 

H. SL ore Keeper 

I. Clerk-curn-Typ1Ht 

• J • J.dboratory AM:-J i HL-tnt 

K. Machj r1e Op~rator 

Tol.il 

5 

5 

6 

6 

6 

6 

8 

8 

8 

9 

9 

1 

2 

12 

2 

1 

1 

l 

.) 

2 

2 

28 

------------------------------------------------------------
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JOB NO. DCil.-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAi. OEVEJ..OPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

EXHIBIT 

ORGANIZATION CHART : QUALITY CONTROL AND WELDING DEVELOPMENT 

r- A1 

02 I I FI I I EI I I C2 11 C2 II C2 11 C2 I I C2 I I C2 

~a; I I 1 1, 

! 

d!JG 

2A 

no 
Q~ 
.L.m 
V)r-co 
!::j "'tJ 
>~ 
zm 
-iZ 
'1)-i 

.... .... 

.... ..., 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. : OCIL-105 EXHIBIT : 29 

ONITED NATIONS INDUSTRIAL DEVEI.OPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMP.NT AND MINING ORGANIZATION 

PROJECT Pr.OFILE ON STEAM CONDENSERS 

MAllPOWER REQUIREMENT ENGINEERING 

------------------------------------------------------------
Sl. 
No. Designation 

Salary 
Level Number 

------------------------------------------------------------
A. Sr Design Engineer 5 l 

B. Sr Planning Engineer 5 1 

c. Design F.ngineer 6 1 

D. Process Planning Engineer 6 l 

E. Work Order Engineer 6 1 

F. Techn.icetl AHH:i Hletnl 7 I 

G. Drdf Lsmdn 7 3 

H. Printing Machine Operetlor 8 1 

T • Sleno Typist 8 2 

Tolal 12 

------------------------------------------------------------
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JOB NO. DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROF I J,F. ON STEAM CONDENSERS 

ORGANIZATION CHART : ENGINEERING 

Engg. 
Manager 

A I • , 
' . 

cb ~ 
GJ I I I FI I 

HI I 1 I 2 I 

EXHIBIT 30 

I 
. ' 

L.:.! 
no 
o~ Zm 
c..nr-co 
r--o 
:;!~ 
zm 
~z 
c..n ~ 

.... 
~ .. 
.... 
VI 
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DEVELOPMENT 
CONSULTANTS 

,JOB NO. DCJL-105 1-:XHIBIT : 31 

SL 
No. 

A. 

B. 

c. 

o. 

F.. 

f. 

r.. 

H. 

I. 

J. 

UNITED NATIONS INDUSTRIAL DE11ELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMENT 

Designation 

Materials Engineer 

St.ores Off jeer 

Store Keeper 

Purchase AHsi!ilant. 

SI.ores Assistant 

Tool JHHUe Clerk 

MdLerid I Issue Clerk 

Goor.fs Despatch Clerk 

Steno Typi::sl. 

Handler 

Told) 

MATERIALS 

Salary 
Level 

5 

5 

6 

7 

7 

8 

8 

8 

8 

9 

Number 

1 

1 

2 

4 

3 

4 

2 

10 

~1 

------------------------------------------------------------
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JOB NO. 

I I I 

DCIL-105 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEJ.OPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

At 

D2 I I DI I I 

ORGANIZATION CHART : MATERIALS 

DI I 

Matr.riala 
Manager 

I 

I 

EI I 

F4 I 

J3 I 

I E I I 

I H2 I 

I J 4 I 

EXHIBIT 32 

c 1 

I EI __, 

no 
1 G3 1 o~ 

Zm 
(/)r-co r--o 

I J3 I ~~ 
-tZ 
V> ..... 
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------------------ DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT : 33 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMEHT : MARKETING 

------------------------------------------------------------
SI. 
No. Designation 

·salary 
Level Number 

------------------------------------------------------------
A. Area Manager 

B. Sales Engineer 

c. Steno Typist 

Tot.al 

4 

5 

8 

2 

4 

3 

9 

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

' 
I I I 1111 
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JOB NO. : DCJL-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 34 

UNITED NATIONS INDUSTRIAL DEVEl.OPMENT ORGANIZATION 
AND 

ARAR INDUSTRIAi~ DEVELOPMENT AND MINING ORGANIZATION 

l 

PROJECT PROFII.F. ON STEAM CONDENSERS 

ORGANIZATION CHART : MARKETING 

Marketing 
Manager I 

' ' 

"' 
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DEVELOPMENT 
CONSULTANTS 

.JOB NO. DCI 1.-105 F.XllIRIT : 35 

Sl. 
No. 

A. 

B. 

c. 

f). 

E. 

F. 

r,. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANiiATION 
AND 

ARAB INOUSTRIAL DF.VELOPMF.NT AND MINING ORGANIZATION 

PROJF.CT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMENT FINANCE AND ACCOUNTS 

Designation 
Setlary 

Level Number 

Senior Accountant 5 1 

Senior Cost AccounlC1nt 5 1 

Accountdnls 6 2 

Ac...:ounls Assisl.dnl 7 4 

Cdshier 7 l 

Acc.:ounls Clerk 8 5 

Steno Typisl 8 2 

TotC1l 16 



--------------
,JOB NO. OCTJ,-105 

UNJTEO NATIONS INDUSTRIAL DEVEJ~PHENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVEJA>PHENT AND MINING ORGANIZATION 

PRO,JF.CT PROFTJ~E ON STEAM CONDENSERS 

ORGANIZATION CHART : FINANCE AND ACCOUNTS 

[ 
Account a 
Manager 

8 
I --

G 
I 

I 

qucp GJ 
-ctJ GJ ~ dJ cb G1 

c, 

D1 

- - - -
EXHIBIT )6 

&1 

o, 

Fr 
no 
o~ 
Zm 
(./) r-co 
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DEVELOPMENT 
CONSULTANTS 

JOB NO. DCIL-105 EXHIBIT 37 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

MANPOWER REQUIREMENT : PERSONNEL AND ADMINISTRATION 

------------------------------------------------------------SL 
No. Designation 

Salary 
Level Number ------------------------------------------------------------

A. 

B. 

c. 
D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

J,. 

M. 

N. 

o. 
P. 

Q. 

Personnel Officer 

Administrative Officer 

Workers' Training Officer 

Chief Security Guar~ 

Canteen Incharge 

Security Guard 

Welfare Assistant 

Incharge-Environment and First Aid 

Sl.enogrC:tphe~ 

Driver 

Cook 

Clerk-cum-Typist 

Telephone Operdlor cum Receplionj~l. 

Despatch Clerk 

Walchme:tn 

Waiter and Heiper 

Sweeper dnd Gardener 

Total 

5 

5 

6 

6 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

9 

9 

9 

1 

1 

1 

1 

3 

1 

1 

1 

4 

2 

2 

1 

J 

10 

4 

8 

43 

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



-------------------
JOB NO. DCIL-105 EXHIBIT 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAi~ DEVEI.OPHENT AND MINING ORGANIZATION 

PROJECT PROF f I,F.: ON STEAM CONDENSERS 

ORGANIZATION CHART PERSONNF.L AND ADMINISTRATION 

Pereoni~ 
Manage r::__Jj 

.---· -- - -----··--·-----· -- -····· ...... --···- ... --·--- ... --· ·---, 

~ a, 
l ,--------------+-------·. ----

01 

GI I I I F3 I Gili-1 I 
t<2 I I 1 I I I Lt I M1 11 NJ I 

GJ 0101 

38 

l 
no 
o~ 
Zm 
(./),.... co ,.... ..,, 

I a.al>~ zm 
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.JOB NO. DCJl,-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 39 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSERS 

SUMMARY OF MANPOWER REQUIREMENT 

---------------------------------·---------------------------
Sl. 
No. DeHignation/Deparlment Number 
------------------------------------------------------------
1. Director 1 

2. Works Manager 1 

3. Engineering Manager 1 

4. Marketing Manager 1 

5. AccounLH Manager 1 

6. Personnel Manager 1 

7. Manufacluring Manager 1 

8. Materials Manager 

9. Qualily Conlrol Manager 

10. Plant Engineer 

11. General Superinlendenl 1 

12. Production 177 

13. Mainlenance 48 

14. Qu.ilily Control and Matert .. tl Testing l,dbnr.1Lory 28 

l '1. F.n~JH•e~:r ing 12 

1 (, • M.1 I ,. r 1 ,, l H ] 1 

17. M.t rkt·I i n~J q 



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

II 

11 - 25 

JOB NO. : DCIL-105 

' 

Sl. 
No. 

18. 

19. 

20. 

21. 

22. 

1111 Ill I 11 I 

Designation 

Finance and Accounts 

Personnel and Administration 

Personal Assistant to Director 

Steno for Director 

Steno for Works Manager 

Total 

' 
Ill II I 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT 39 

Number 

16 

43 

1 

1 

1 

378 
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Df:VELOPMENT 
CONSULTANTS 

JOB NO. OCIL-105 EXHIBIT : 40 

ONITED NATIONS INDUSTRIAL DEVELOPMENT ORCANIZATIOll 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIIATIOll 

Salary 
Level 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TOTAL 

PROJECT PROFILE ON STEAM CONDENSERS 

STATEMENT OF MONTHLY SALARIES AND WAGES 

Numbers 

1 

1 

7 

4 

24 

47 

37 

154 

103 

378 

_Mon~l)_ly Salary ( $ )_ 
Basic Other Benefits 

9,000 

8,000 

6,000 

5,000 

3,739 

2,711 

1,636 

J,500 

')81 

Total per 
Month ($) 

9,000 

8,000 

42,000 

20,000 

89,736 

1, 27 ,417 

60,532 

2,31,000 

I.01.041 

6.88,728 

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

I 
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SECTION - 12 
FINANCIAL ANALYSIS AND EVALUATION 
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FINANCIAL ANALYSIS AND EVALUATION 

COUNTRY : ALGERIA 

DEVELOPMENT 
CONSULTANTS 

The financial analysis and evaluation o! lhe proposed 

project for setting up of Steam Condenser plant in this 

country are based on lhe capaciLy utilisation, price and 

costs. 

Project Cost 

The estimated cost of lhe project of selling up a Steam 

Condenser plant manufacturing 5 numbers each of 30 MW and 

150 MW Condensers i~ around US S 43 •illion as can be seen 

from Exhibil-41. The project cost includes the expenditure 

towards 

o Land and land development 

o Building dnd civil work 

o Plant and machinery 

o Miscellaneous fixed assets 

o Preliminary expenses 

o Pre-operative expenses 

o Technic~l know-how feea 

Preliminary expenRes have been astmmed on a lumpsum basis on 

lhe pro:jecl coal. Pre-operdlive expenae1:1 have lhr~e 

components, vi~ •• P.Hlablishment, travelling expensee ~nd 

miscel laneou1:1 expenHee. F.Hlc~bl 1 shmenl coals hetve been 

computed on lhe li.tliis of HdlaricH pctyable dnd overheads to 

VdrlOUY perHonn,..d who have to bP. recruited al vari<.>UB 

lt•velH, during I.ht• conetrucl.ion J"•riod. Travelling P.Xpt!OHB 

h.1v1! been t<tken <iR appr<Jx imcslf:! I y I IJ't, of ~HI.dbl .i.ehinf!nl c:oHLH 
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12 - 2 

DEVELOPMENT 
CONSULTANTS 

fn.1m second lo lht! ldsl quarter of lhe conslruclion period. 

Miscelldneuus expenses hdve .also been L.aken on .a 

bctsis. Technical know-how fees have been taken as 

lumpsum 

3. 5\ o( 

Lhe project cost excluding interest during construction dnd 

111e1r9in money (or working capital. 

5\ cushion has been provided towards contingency. This cost 

also includes interest during conslruclion and 1DC1rqin money 

for working capital. 

Phasing of capital expenditure is based on 

plan, and interest during construction has 

based on lhe phasing. These two are presented 

dnd 43 rPspectively. 

implementation 

been compuled 

in Exhibits 42 

Margin money for working capital is presented in Exhibil-44. 

In computing m.argin money it is dssumed that .adequate 

provisions have lo be kepl towards storage of raw mctlerials 

and c11nsumables rf'!quired lo be imporled. 

The project is dSsumed lo be findnced by Debt-Equity RalJo 

of 1: ! . 

Pr::xluction, Sales and Revenue 

Sta tPm•·nl. of product ion .Jnd sales of var 1ous product rdnge 

and the revenue lhal will be generated from the sales of the 

product1:1 ovt~r the 10-ye.ar period .ire presented ln 

Exhibits 45 and 46 reHpectively. Capdcily ulilisalion 1s 

.assumed ,1t th~ r.1te of RO\ in Ltw f intt yedr .ind 100% frc>m 

f he ~econd y1~a r onwct rds. 

Cos Ls 

Tt.1.: <tnnuetl coHlff 11( product.1ori <1nd Hdles r·ompult~d over 10 

v·~.-·r~ ·lr~ prt>1·o~ril1•rJ in Ellhlhit.-47. Tri f'!Ml.im.at.in9 tht->tP. <~m .. t.H 

at. 1H dlH1urned lh;1l lh•· s.d.1r11>H .ind w.tqeR will 1rir·n!,1H•~ -•l 

I hf• f I.JI. r·.11.e or ')'!. l'Vf'f'Y y1•,1r. 

I 
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Pro£ilabi 1 i Ly 

DEVELOPMENT 
CONSULTANTS 

Projected profitability stdlement is presented tn 

Exhibit-48. The average profit before lax works out lo 7.5\ 

of dVerage revenue. 

Statement of fixed assets and depreciation under strai9hl 

line method is presented in E~hibiL-49. Tax computation and 

depreciation for tax are presen~ed in Exhibits 50 and 51 

repspectively. 

Working capital requirements are shown in Exhibit-52. 

Projected cash flow statement and balance sheet over IC-year 

period are shown in Exhibits 53 and 54 respectively. 

The project bredks even al around 84.8\ and shows inlerndl 

rale o! return of 12.8% as can be seen from Exhibits 55 and 

56 respectively. ln computing internal rate of return, 

oulf low is taken as lhe project cost and inf low is taken as 

the profit before interest, depreciation dnd tax. 
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JOB ltO. DCIL-105 

UllT!D RATIOKS IIOOSTIUAL D!V!LOPM!llT ORGAIUZATION 
AllD 

DEVELOPMENT 
CONSULTANTS 
EXHIBIT : 41 

ABAa IROOSTRIAL D!Y!LOPM!IT AID MINING ORGAllZATIOlf 

PN>JECT PROFILE OK STP.M CORD!BS!ll 

Sl. 
No. I teas 

!STIMAT!D PROJECT COST 

-----------·----
1. Land and Land Development 

(@ US$ 252 per m2 for 19,355 m2 ) 

2. 8uilding and Civil Work 

i) Workshop Building 
(@ US$ 1262 p~r m2 for IS.675 m2 ) 

ii) Administrative Building 
(@ USS 1514 per m2 for 800 m2 ) 

iii) Auxiliary Buildings 
(@ US$ 1514 per m2 for 2,880 m2 ) 

Sub-total ( 2) 

). Plant ar~ Machinery 

i ) 

i j) 
iii) 

IV) 

v) 

Imported 

- Production & tool room equipment 
- Material testing & welding 

development ~<tuipment 
- Ha inlenanc1• equipment 
- Auxiliary ~qujpment and handtools 

Total r .O.B. V;tlUt.! 

lnsurancP. & Freia;t.~ ((• 10% of f"OI\ Vallud 
C. I • f. Va h1P. 
Import duty @ 6% on CIF value 
Transportation @ It of c:Jf ValuJ> 

l.and•!d Cusl ,.at Sil~ (Suh-total ll)J 

Value 

4877 .46 

19781.85 

1211.20 

4360.32 

2867.64 
l S 1.08 

)08.46 
H'Jl .10 
20J.S'l 
1J. ')) 

( '000 us $) 

Total 

4877 .46 

2535).37 

)f,)0.'12 
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JOB NO. DCIL-105 

DEVELOPMENT 
CONSULTANTS 

IOOllBIT : 41 

( '000 us $) 
------ ·-----------------------------------------
Sl. 
No. I tens Value Total 

--------------·-------
4. 

i) 
ij) 

iii) 
iv) 

v) 
vi) 

vii) 
viii) 

ix) 
x) 

xi) 

5. 

6. 

Miscellaneous Fixed Assets 

Trans! oraers 
Switcbgears 
Central Airconditioning system 
Illumination.Fans and Room Coolers 
Water Pullps arid Tank 
Overhead Fuel Storage Tank 
Compressors 
Fire fighting system 
Teleco11111Unicatio.1 system 
Office Furniture and Equipment 
Vehicles 

Sub-total (4) 

Preliminary Expenses 

Pre-operative Expenses 

i) Establishment 
ii) Travelling P.xpenses 

iii} Miscellaneous 

7. Technical Know-how Fees 

8. Sub-total (I lhru 7) 

9. Contingency @ 5% on above 

10. Sub-total (~ & q) 

11. Interest durjng Construction 

J 2. Marg in Mom~y for Work int; Capj t .-. J 

TOTAL COST 

50.20 
4.00 

125.00 
4.00 

26.23 
7.25 

23.30 
10.00 
20.00 
2.00 

60.00 

25.00 

1583. 72 
157.00 
45.00 

1374 .oo 

331. 98 

25.00 

1785. 72 

1374 .oo 

37378.15 

1868.91 

39247.06 

2953.85 

803.'1'1 

43004.89 

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



-------------------
JOI IO. : DCIL·115 

UllTID IATIOIS JIDUSTllAL DIVILOPllBNT OIGAlllATIO• 
AID 

ARAB INDUSTRIAL DIYILOPllllT AID MllIIG ORGAIJIATJOI 

PROJICT PROPILI 01 STIAJI COIDKISBI 

PllASIIG OP CAPITAL llPl•DITUll 

llHIBIT : 42 

I '0~0 us $1 
···············-···--······························-···························-····································································· 

Con1lruclion Period in Qu1rler1 
Total ····························••············•••••·•·•·······••••······•····•··•·•·······•·· 

I 2 3 4 5 6 7 I 9 
~---································-··············-·································································································· 

. w11d ud ~nd DeYelopeenl 4877 .46 1. 

2. Bu1ld1a9 aid Civil llork 253Sl.l7 

11 llorkahop Building 19781.15 
II! Ad11n1alrative Building 1211. 20 

111 I Au11l1arf Bu1ldin91 4360.32 

). Plant alld Macb111erf 3630.62 

11 Orderng 1089.19 
11 I Supply, delivery alld 

111laJl•l101 al 11le 2541. 43 

0.00 975.50 1950.98 1950.98 o.oo o.oo o.oo 

o.oo 
o.oo 
o.oo 

0.00 

o.oo 

o.oo 
o.oo 
o.oo 

o.oo 

0.03 

o.oo 4945.46 4945.46 4945.46 4945.41 
0.00 o.oo 484.48 484.48 242.24 
o.oo o.oo 1453.44 1453.44 1453.44 

0.00 1089.19 o.oo 0.00 o.oo 

o.oo o.oo o.oo o.oo 2477.90 

o.oo 

o.oo 
o.oo 
o.oo 

o.oo 

63.53 

o.oo 

o.oo 
o.oo 
o.oo 

o.oo 

G.00 

no om 
z~ 
(./) r-co 
r--c 

>~ zm 
-I z 
(./) -I 

.... 
N 

C' 



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

Jct IO. : DCIL· 115 IDtBlt : 42 

I' 000 DS $1 

Conalruction Period in Quarlera 
Total ···································•··•·•····························•··················· 

I 2 3 4 S 6 7 8 9 

4. K1scell•aeous F11ed Assels 331. 98 
--··--

Ii Trushraeu 50.10 o.oo 0.00 o.oo 10.04 o.oo o.oo 40.16 o.oo o.oo 
iii S111tc~geus 4.00 o.oo o.oo 0.00 8.88 o.oo 3.10 o.oo o.oo o.oo 

ml Cealr•l Aire~Ddilioaing 1y1te1 m.oo o.oo o.oo o.oo 25.00 o.oo o.oo 60.00 40.00 o.oo 
1vl Jll111ia•tioa,F••• •Id 1001 Coolers 4.00 0.40 o.oo 0.12 0.12 o. 72 o. 72 o. 72 o.oe o.eo 
vi Miler Pulps •ad T•nk 26.23 0.00 0.00 o.oo 13.12 13.11 o.oo o.oo O.IO o.oo 

vii Oterhe•d Fuel Stor•ge Taak 7.25 o.oo 0.00 o.oo 3.60 3.65 o.oo o.oe 1.00 o.oo 
vul l'Olpre11or1 23.lO 0.00 o.oo o.oo 4.66 o.oo o.oo o.oo 11.u o.oo 

mi I Fire f ightiag 1yste1 10.00 o.oo o.oo o.oo o.oo o.oo 5.00 o.oo 5.09 o.oo 
I ul Teleeo11un1c•lioa 1ysle1 20.00 o.oo 2.00 o.oo o.oo 2.01 4.00 4.00 4.00 4.00 ""' "" 1 I Off iee Furn1tur~ •:Id lqu1p1eat 2.00 o.oo 0.10 0.10 0.20 0.20 1.20 0.20 0.20 0.10 

u! Vehclu 60,00 o.oo 10.00 10.00 o.oo o.oo 0.00 o.oo o.oo 40.eo I -.J 

s. Prel1111.1rr lapea1e1 25.00 12.so 12.50 0.00 o.oo 0.00 o.oo o.oo 1.00 o.oo 
-·----

'· Pre·oper•tite l1pe11e1 1185.72 
·····-· 

ii lll•bli1h1eat :m.12 o.oo 30.21 65.13 100.35 100.35 163.35 163.35 163. 35 797.63 
111 Tr•velli'9 lapea1e1 l 57 .oo o.oo l.00 6.00 10.00 10.00 16.00 16.00 16.00 80.00 

11il Ri1eell•aeou1 45.00 s.oo s.oo 5.00 5.00 5.00 s.oo 5.80 s.oo 5.00 

1. Tee~11cal IDOv·how ree1 1314.00 68. 70 m.eo 274.80 137.40 131.40 137.40 137.40 137.40 68. 70 
·····--· ···········----------····-··-------·-···---·····-·······-·····-··························· no 

'· Sllb·lot•I 11 t~ru• 71 l7l78.IS 86.60 1313.ll 2312.73 am.s2 1155.81 7211.25 95'5.aa m.12 m.11 om 
z~ 

•• ColllMJHCJ f S\ oa above 1861. 91 4.3J 65.66 115.63 414.13 m.79 360.91 477.29 22.66 49.81 
(,/),..... 

co ·-···--- -······-·····························-······-··········································-·· ,......,, 
••• Toul II ' 91 39241.06 90.93 1378.77 2428.36 1111.35 7513.60 7579.16 10023.17 m.11 1045.94 >~ zm· 

-------------------------···-······-····-----------·-······································-·························································· -tZ 
(,/) -t 



-------------------
JOB IO. : DCIL·l05 

DIITBD IATIOIS INDUSTRIAL DBVILOPKBIT ORCAIIIATJOI 
AND 

ARAB IIDUSTRIAL DBVILOPllBIT AID KJIIIG OIGAIIIATIOI 

PROJBCT PROFILI 01 STIAll COIDllSIR 

BSTJllATIOI or JITIRBST DDRIIG COISTRUCTIOI 

lllIBJT : 43 

1•000 ~s s1 
·-···-·-··---·-···-·······-----·········-·······-································--·-·······-·-·································· 

Conalruct1on P~riod in Qu1rler1 
···············"································~····································· Tot1l 

l 2 3 4 5 6 7 8 9 
---------··························-········-··············································································-····· 

Capital !1pend1ture 

Ila rg u llo11ey 

'otal 

Equity 

Loan 

Tohl 

90.93 1378.77 2428.36 8711.35 7513.60 7579.16 10023.17 475.78 1045.94 39247.06 

o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 803.99 803.99 
··-·------------------·-·----------------··-·-~---·····················-··························· 

90.93 1378.77 2428.36 8711.35 7513.60 7579.16 10023.17 475.78 1849.9) 40051.05 
-···-·-··---------·-···-·-·-·····--··-·······-·-············-········--·-··················--······ 

45.87 696.27 1238.00 4429.08 3903.11 4005.09 5308.59 586.47 1289.97 21502.45 

45.86 696.28 1237.99 4429.08 3903.11 4~05.09 5308.59 586.48 1289.97 21502.45 

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

91.73 1392.55 2475,09 8858.16 7806.22 8010.18 10617.19 1172.95 2579.94 43004.90 
••••••••••.••••••-•••••••••••W•••W•W•••WWWFWWWWW•WWWWWWWWWWWWWWWWWWWWWWW•W•W••••••••••WWWWWWWWWWWWWW 

no om 
z~ 
(./'),.... co 
,.... "'tJ >s: zm. 
-tZ 
(./') -f 

..... ,..., 

:XI 



-- - - - - - - - - - - - - - - - - - -
JOI IO. : DCIL·lt5 lllIBIT : 0 

('000 us $1 

Construction Period in Quarter• 
...................................................................................... Total 

I 2 3 4 5 6 7 8 9 

Interest on loan 
----·------------

- f 14\ p.a. 0.80 12.18 21.66 77.51 68.30 70.09 92.90 10.26 22.57 376. 27 
1.60 24.37 43.33 155.02 136.61 140 .18 185.80 20.53 707. 44 

1.60 24.31 43.33 155.02 136.61 140. u 185.80 686. 91 
1.60 24.37 43,33 155.02 136. 61 140.U 501.11 

1.60 24.37 43.33 155.02 136.61 360. 9: 
1.60 24.37 43.33 155.02 224,32 

1.60 24.37 43.33 69.30 
1.60 24.37 2~.97 

1.60 1.60 

Toh) o.ao 13.78 47.63 146.81 292.62 411.02 594,01 697.17 110.01 2953.15 

Deblllqu1ly 1.00 I. 00 1.00 1.00 1.00 1. 00 1.00 l.00 1.00 1.00 

M!AIS or FIRAIClNG : IQUlT! 21502,45 
LOAI 21502.45 

TOTAL 43004.90 

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

I 

no om 
z~ 
(,/,, ... c:o 
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12 - 10 

DEVELOPMENT 
CONSULTANTS 

JOB NO. OCIL-105 !XhlBIT : 44 

UNITED NATIONS IllDUSTRIAL DEV!I.Oftt!IT OBGABIZATIOR 
AND 

ARAB IIDUSTRIAL DEV!LOPHEllT AND MlllillG OBGABIZATIOll 

PROJECT PROFILE ON STP.AM COllD!ISER 

MARGill fl>NEY FOR WOBICillG CAPITAL 

( '000 us $) 

--------------------------·-------------· 
Sl. 
No. Item 

1. Rav materials & 
Consumables 

2. Finished Stock 

3. Sundry Debtors 

Sub-total 

4. Rxpenses 

Tut al 

Period 
(Days) Cost 

90 J513 .02 

JO 1709.52 

JO 2400.00 

7622.54 

JO 803.99 

8426.SJ 

Bank Finance 
Available 

(%) (AJM>unt) 

100% 3513.02 

100% 1709.52 

100% 2400.00 
-------
7622.54 
-------

0% o.oo 
-------
7622.54 
-------

Margin 
Money 

o.oo 

o.oo 

o.oo 

0.00 

80J.99 
------
80J.99 
------



-------------------
JOB NO. : DCIL-105 

UNITED NATIONS INDOSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSER 

STATEMENT OF PRODUCTION AND SALES 

EXHIBIT : 45 

(:in Nos) 

------·-----------------------------------------------~---------------------------------------------------------0 P P. R A T I N G Y E A R S 
--------------------------------------------------------------------------------------2 ) 4 5 6 7 8 9 10 
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l.l• rk 111g Days I \'ear 
t=t t l 1sa1 ion 
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('.1pac .al>' 
Annual Output 
Sales 

lOO 
80% 

(Nu.) 5 
(No.) 4 
(No.) 4 

(Nu.) 5 
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JOI IO. : DCIL· 115 

Aver•ge 
Sel h119 Price 
I I 000 OS $ 
per Un1ll 

D•ITID •ATIOIS llDDSTII&L DIVILOPMI.,. OBGAlllATIOI 
AID 

Al&B llDUSTllAL DIVILOPMIJT &ID NllllC OIC&lllATIOI 

PROJll'T PBOPILI 01 SHAN COIDDBll 

STATDlllT OP llVHDI 

0 P I R A T I I G Y I A R S 

mllH: 46 

('000 OS $1 

·········-···············-········································································ 
5 6 a 9 10 

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

l 0 !IV Condnm 

150 0 Coadnm 

Toul 

ll00.00 

6000.0C 

5200,00 6500.00 6500.00 6500.00 6500,00 6500.00 6500,00 6500.00 6580,00 6508.00 

24000.00 30000.00 30000.00 30000.00 30000.80 10000.00 30000.00 30000.80 30000.01 30100.00 

29201.10 36500,00 36501.10 36508.00 36510,11 36511,11 36580.11 36511.11 36511.11 36511.11 

························-················································································································ 
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JOI IO. : DCIL·llS 

DIITID •ATJORS IRDDSTRJAL DIVILOPllllT ORGARIJATIOI 
AID 

Alli IIDUSTIIAL DIVILOPllllt AID RJIJIG OIGAIJIAtlOR 

PIOJICT PIOPlLI 01 STIAll COIDlllll 

COST or PIODICTJOI AID SALIS 

llllBJt : 41 

( '000 us $) 
····-···················································~·-······························"··············································· 

0 P I I A T I M G Y I A R S 
....................••.....................•......•..•............................................ 

4 5 6 7 I 9 10 ........................................................................................•..................•...........•.......••........ 

A. Vuuble Cost 

P.•v 1Ultr1•!1 ind Consu1ibles 
Pov er 
lliltr 

Sub·lotal 
Co11tiage11ey '' 5\ 011 abovel 

Toll I 'A' 

e. Fued el)sl 

11 i..bour • Pl•nt Overh~ad • 
al D1recl l•bour 
bl !Dd1rect labour 
cl Superv111011 

Sub·lolil 

13568.80 16q61.00 16961.00 16961.00 16961.00 16961.00 16961.00 16961.00 16961.00 16961.00 
79.l• 99.08 99.08 99,08 99.08 99.08 99.08 99.08 99.08 99,08 
4.42 5.52 5.~2 S.52 5.52 5.52 5.52 5.52 5.52 5.52 

·····················•·····················•········••••·•••····•···•·•····•·•••···•·•·••·•······· 
11652.56 17065.60 17065.60 17065.60 17065.60 17065.60 17065.60 17065.60 17065.60 17065.60 

682.6) 853.28 853.28 853.28 853.28 853.21 853.28 853.28 853.28 851.28 
....................................•...........•••.•..•..••••.....•.•.•......•..•.....••.•....... . 
14115.18 17918.88 17918.88 17918.88 17918.88 17918.88 17918.88 17918.89 17918.88 17918.88 
-·-····· ········ ········ ........ ........ ........ ........ ........ ........ . ...... . 

)498.38 1673.lO 3848.22 4023.14 4198,06 4372.98 4547,89 4722.91 4897,73 5072.65 
1212.52 1273.15 1333.77 1394.40 1455.02 1515.65 1576.28 1636.90 1697.53 1758.15 
1529.00 1605.45 1681.90 1758.35 1834.80 1911.26 1987.71 2064.16 2140.61 2217.06 
.....................•........•......•.•.....•••••••....••........•••.....••..•....••.•••...••... 
62l9.9o 6~51.90 686l.89 7175.89 7487.88 7799.aa 1111.aa 8423.87 11Js.e1 9047.16 
....... ······· ·····-· ··-···· ---···· ....... ....... ....... ....... . ..... . 
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JOI IO. : DCIL·llS llllllt : 47 

(I 000 us $1 
····················-···································-···-············································································ 

0 P £ R A T 1 N G Y F. A R S 
····-···········································································-················· 

6 8 9 10 
································································-········································································· 

, 1 · . .::~d hl'lllry Elptns~i 

l' "ilnt~n~n~e@ )\ 
)ft Fljnl • Equ1pttnl 108.q2 108.Q2 108.92 108.92 108.92 108.92 108.92 108.92 108.92 108.92 

bl "i1ntenance f 1\ 
'n 9u1ld1n9' C1v1l Nork ~5Ul m.53 253.53 m.s3 253.53 m.53 m.53 253.Sl m.53 253.53 

.•1 !hmdliini>ous 72 ,4Q 72. 49 72. 49 72.49 72.49 72. 49 72.49 72.49 72.49 72.49 
········································-························································· 

Sub· total 4l4. 94 4)4, 94 rn. u 434. 94 434,94 434. 94 434. 94 434. 94 434.94 4)4, 94 

- I 
:;: ~111~1~tr1t1v• & Sal~s E1p~nses 

~ · Saln1es ' 2024.83 2126.07 2227.)2 2328.56 2429.80 2531.04 2632.28 2733.52 2834. 76 mu1 

~I :j\'~r~'•d~ 404.97 425.21 445.46 m.11 485.96 506.21 526.46 546. 70 566. 95 587.20 
··-··························-···································································· 

Sub·total 2429.80 2551.29 2672.78 2794.27 2915. 76 3037.25 3158. 74 3280.23 3401,72 l52l.21 
....... ······· ....... ....... ........ ....... ·-····· ....... . .. .. .. ...... 

!ot ~I I 1•11•111 l q104.~~ me.\l 9971.62 1040S.IO 10838.59 11272.07 11705.56 12139.04 12572.53 11006.01 
C~nt1ngt11CJ If 5\ on abovel m.n 476.91 m.58 520.26 541.93 563.60 585.28 606.95 628.63 650.30 

············································································~····················· 

T,1til 'B' q559.88 10015.04 10470.20 10925.36 11380.51 11835.67 12290.84 12745.98 13201.15 13656.31 
····-··· ······-· ........ ........ ........ ........ ........ ........ ········ ........ 

~~L41 r~sl ~c Produrt1on 238q~,Ob 27q33,q1 28389,07 28844.23 29299.39 29754.55 30209.72 30664.86 31120.03 31575.19 
ud Sll~s lA•BI 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o•••••••••••••••••••••••••••• 

' ~uu1td l<' 1nm~H' Jl lh~ fl.il rJlr 11! 5\ 9lrai~hl l1n~ every year 
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JOB IO. : DCIL-105 

DRITEO NATIONS INDUSTRIAL OIVILOPllJT OIGliJllATIOJ 
AND 

ARAB INDUSTRIAL DIYILOPllMT AJO MIJIMG OIGAJIIATIO• 

PROJICT PROPILI ON STIAll COJDIJSIR 

PROJICTID PROPITABILIT1 STATlllllT 

llllllf : 48 

('000 us $1 
.......................................................................................................................................... 

0 P £ R A T I N C y £us 
··········································•····•····•···········•········•·····•··•·····••········ 

Elf•~nls I 2 ) 4 5 6 7 8 9 10 
·····-··································································································································· 

:~• Mattr1~1s iDd Consua~blt1 13568.80 16Q61.00 16Q61.00 16961.00 16961.00 16961.00 16961.00 16961.00 16961.00 16961.00 
r "'•~ ~ 7U4 99.08 99.08 99.08 99.08 99.08 99.08 99.08 99.01 9•.o8 

Wilt~ 4.42 5.52 U2 5.~2 5.52 5.52 5.52 5.52 5.52 5.52 

L.lbour • PlaDt Qv~rhead 62)9.90 6551.90 6863.89 7175.89 7487.88 7799.&8 8111.88 8423.87 8735 .87 9047.86 

Othrr F•ctory E1penses '34.94 434.94 434.94 434. 94 434. 94 434.94 434. 94 434.94 434.94 434.94 

Ad1111strat1ve ' Sales £1~a1e1 2429.80 ml.29 2672.78 2794.27 2915.76 3037.25 3158. 74 3280.23 3401. 72 lm.11 
........ ········ ........ -······· ········ ........ ........ --~····· ........ . ...... 

Sub-total 22757.20 2660).73 270)7.21 27470.70 27904.18 28337.67 28771.16 29204.64 29638.13 30071.61 
C~nl1n9ucy 1137.85 1130.19 1351.86 1373.53 ms. 21 1416.U 1438.56 1460.23 1481.91 1503.58 

········ ········ ........ ........ ........ ........ ········ ........ ........ . ....... 
Total 23895.05 27933.92 28389.07 28844.23 29299.39 29754.55 30209.72 30664.87 31120.04 31575.19 
Stock V.mt101 -1m.s2 -m.u ·26.92 -26.93 ·26.92 -26.93 ·26.92 . 26.93 ·26.92 ·26.~l 

Cott of Producl10D aid Sale• 22185.53 27614.24 28362.15 28817.31 29:72.47 29727.62 30182.10 10637.94 31093.12 31548.26 

PROJECTED HY£1H 29200.00 lb500.00 16500.00 36500.00 )6500.00 36500.00 36500.00 36500.00 36500.00 36500.00 
Prl'l!il bffort lntnut nd 
[l(pftClil h•D 7014.47 9885.76 8137.85 7682.b9 7?27.5) 6m.11 '317.20 m2.06 5406.81 mt.H 
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JOI IO. : DCIL·US IDlllT: U 

1'000 us $1 
··································································································-···················~·················· 

0 P £ R A T I N C Y EA RS 
·················································••···························•••···•·•·········· 

q .. 1 .. nts I 2 3 4 s 6 1 8 q 10 
...............................................................................•.••..•.....•..•••••••.•..........•••••.•••.....•..•••••.. 

: r.Ltr .. ~! 
..... 

·in Teri L<i•n 
. f 12\ p.~. mo.2q mo. 2q 2580.29 2381.81 2183.33 1984.84 1786. 36 IS87.88 1389' 39 1190.91 

'.-i ltorklq C•pthl Loln 
. ~ 14\ f'·'· 1061.1~ I 061.16 800. 37 m.58 266.79 0.00 o.oo o.oo 0.00 o.oo 

......... . . . . . . .. . ...... . ...... . ...... . ...... . ...... . ...... . ...... . .... 
~ut·'.\ 1 t 11 364 7. 45 1647. 45 3380 .66 291s.39 2450.12 1984.84 1786. 36 1557 .ae 1389.39 1190. 91 

~·:,::: :··!~r~ l·rtrrC-1\th'f• mu: 5238.ll 47S7.19 4767.)0 4777.41 4781.54 4530.84 4214.U 4017.49 mo. a1 
>i-:~·: :il: ,n uo ~1-r\ !s;l !"" 1753.10 IHJ.10 1753.10 1753.10 1m.10 1753.10 1753.10 1753 .10 1753 .10 17Sl. l 0 
~r ·L'. :~for~ TH 1m.Q~ H85.21 )004.09 30i4.20 3024.31 30)4. 44 2777.H 2521. 08 2264.l' 2007.B 
T JI 03.4~ 892.14 JqJ. 52 m.54 m.s8 874.65 826.11 776. 72 126.53 675.60 
::ilr1oul;bj, ~rof1l 1210.44 HQl.07 2212.57 2178.66 2168. 73 2:59.79 1951.63 1144.36 1m.u 1132.ll 
~lYld~Dd o.oo 0.00 o.oo o.oo o.co o.oo 0.00 o.oo 0.09 o.oo 
Retun~ tuauq• 1210.U 2593.07 2212.57 2178.66 2165. 73 21S9,79 19SI. 63 1744.36 1m.u 1332.13 
Add a.ct : Dtprtc1•t1on and 

A10rt1a.t101 1m.10 1753.10 1753 .10 1753 .10 1753.10 1753.10 1m.10 1753.10 1753.10 1m.10 

Ir.' c.m AC~ROAL 2~~). 54 4346.17 )965.67 3931. 77 3921.83 3912.89 3704.73 3497 .46 mo.96 3085. 23 

·························-·················································································································· 
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JOI IO. : DCJL·US 

UllTID IATIOIS llDDSTRIAL DIVILOPllllT ORGAlllATIOI 
AID 

ARAB llDISTllAL DIVILOPllllT AID KllJIC OIGAIJIATIOI 

PROJICT PROPILI 01 STIAll COIDllSll 

STATDllllT or PlflD ASSITS AID DIPRICIATIOI UIDER STRAICIT Liii NITIOD 

Ullllf : 49 

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

V;d ue Techn1cil Sub· Conlan· Sub· lnleml Sub· 50\ of Rile A10unl 
:'::·~~t~:.!t how·how Tola I gency Tola) during Total Pre·op Total 

Pe~s Cmtruclion hpenm (\) 
·······-·········································································································································· 

! . ~~~~ ii wirJ Dtvtlop1ent 48'7.46 0.00 4877. 46 o.oo 4877. 46 o.oo 4877.46 o.oo 4877. 46 0\ o.oo 
:. 6u!ld1D9 ' rtv1J Work m53.n 1188.29 26541.66 1616.29 28157.95 2554.58 30712.53 772.06 31484. 59 4\ 1m.3e 
;, Pint '1Ub111uy 3630.62 170.16 3800.78 231. 45 4032.23 365.82 4398.0S 110. 56 4508.61 8\ 360.69 
•· ~1s~ell•D~11s f11ed Assets lll. qg ! 5. 55 347. 53 21.17 368.70 33.45 402.15 10.10 412. 25 10\ 41. 23 
~. Prel11111irJ !1peGses 25.09 o.oo H.00 o.oo 25.00 o.oo 25.00 o.oo 25.00 10\ 2.so 
~. Pre·operillV! l1pens~s 1715.72 0.00 1785.72 o.oo 1785.72 o.oo 1785. 72 ·892.72 m.oo 10\ 89.30 
'· Tecb11c•I IDOw·hov fees 1374.00 ·1374.00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 0\ o.oo 

.. .. .. . . . .. . . ........... . ....... ........ . ....... ....... 
5ub·tvl•I 37318.!5 31378.15 39241.06 42200,91 42200.91 1153.10 

! . ~' nt ugocr 1868.91 o.oo 1868.91 ·1868.91 8.00 o.oo o.oo o.oo o.oo ....... 
Sub·t,1la I H247.06 Jn47.06 19247.06 42200.91 42200.91 

Q. I 11terut d11ru19 Cunstruct 1C111 29S3.85 0.00 2953.85 o.oo 2953.85 ·2953.8~ o.oo o.oo o.oo 

!1.'l.1 i 41200. 91 moo. 91 42200.91 42200.91 42200.91 

............................................................................................................................................................. 
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JOB IO. : OCIL-105 

- - - - -
UllTRD NATIONS JNDUSTllAL U!VILOPNllT OICAlllATIOI 

AID 
ARAB llDUSTllAL DIVILOPMllT A•D Nt•tllC ORGA•tlATIO• 

PROJICT PROPILI 01 STIAll COIDllSll 

TAI C°"PUTATIO• 

- - - - -
1mm: so 

l '000 US SI 
············---~·-·····-··············-·······-···············-··-···-~---···········-······································-··············· 

C P ! R A T I M G Y I A R J 
·················-·································································-·············· 

5 6 8 9 10 
··············································-················-··················-~---····················································· 

i·r.·!1l bdNt' Deprec1.il1on rn1.02 S238.ll 4757.19 4767.30 4777.41 4787.54 4530.84 4274.U 4017.49 3760.83 

L~5$ · Current D~prec1at1on 1753.U 1669.75 m1.13 1425.14 1355.10 1281.93 1226.41 1167. 29 1111.3' 1058.U 
Bahnc~ 1613.92 3568.56 3166.07 3342I16 3422.31 3498.61 3304 I 43 3106.89 2906. ll 2702.39 

I.fas : Doabsor~ Otpr~c1at1on o.~o o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
!AUb:I' ffto~Olt 1611.n 3568.56 3166.07 334'.16 3422.31 3498.61 3304,U 3106.89 2906.13 2702.39 

•u • 1" m.u !Q2.U H!.52 m.54 m.sa 174.65 m.11 776. '2 126.53 61~.M 

....... -~-- ..... -...................................... ···-· ............................ , .............................................................. . 
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JOB NO. DCIL-105 Ji.:XHIBIT 51 

UNITED NATIONS INDUSTRIAi, DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSER 

DEPRECIATION FOR TAX 

('000 us$) 
-------------------------------------------------------------------------------------

Bu.ilding & 
\\'DV Civil \fork 
Ra le 4\ 

Ple:rnl c.nd 
Mdchinery 

8\ 

M.isc. Fixed 
'YYeLs Amortisation Total 

10\ 10\ 
--------------------------------------------------------------------------------------\"alue 31484.59 4508.61 412.25 918.00 
D~prec1dtion Yedr 1 1259.38 360.69 41. 23 91.80 1753.10 
Bal .:tnce 30225.21 4147.92 371.03 826.20 
Pepr•~l.'laLion Yeclr :? 1209.01 331.83 37.10 91.80 1669.75 
Bal.:tnce 29016.20 3816.09 333.92 734.40 
De!Jrec1at1on Yedr 3 1160.65 305.29 33.39 91.80 1591.13 
Bal.:tnce 27855.55 3510.80 300.53 642.60 
Depreciation Year 4 1114.22 280.86 30.05 91.80 1516.94 
Balance 26741.33 3229.94 270.48 550.80 
Depreciation Year 5 1069.65 258.40 27.05 91.80 1446.90 
Balance 25671.67 2971. 54 243.43 459.00 
Depreciation Yedr 6 1026.87 237.72 24.34 91. 80 1380.73 
BalC:tnc~ 24644.81 2733.82 219.09 367.20 
Depreciation Year 7 985.79 218.71 21. 91 91.80 1318.21 
Balance 23659.02 2515.11 197.18 275.40 
Depreciation Year 8 946.36 201.21 19.72 91.80 1259.09 
Balance 22712.65 2313.91 177·.46 183.60 
Depreciation Year 9 908.51 185.11 17.75 91.80 1203.16 
B.=tl<tnct> 21804.15 2128.79 159.72 91. 80 
Deprec1at1on Yedr 10 872.17 170.30 15.97 91.80 1150.24 
Baldnce 20931.98 l.958.49 143.74 o.oo 
-------------------------------------------------------------------------------------

WDV : Wrillen Down Value 
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-------------------
JOB IO. : DCIL·lOS 

UllTID IATIONS INDUSTRIAL DIVILOPllBNT ORCAIJJATJOI 
AID 

ARAB INDUSTRIAL DIVILOPMlllT AID MJllNG ORCAlllATIOI 

PROJICT PROPILB 01 STBAM COIDBISBR 

WORlllG CAPITAL RIQUIRDIBITS 
IE1cluding C••h •nd B•nk S.l1nce1I 

llBIBIT : 52 

1'000 us $1 
-------------···---·-·-----------------------------------------·-···---··········-···-··················································· 

0 P E R A T I W G Y E A R 
!t~1s --------------------··-···-···················-······························-·················· 

4 s 6 8 10 
--·---------------------------------------------------·-------------------······-···-···-···--··········································· 

!. Rl~ 1ller1Jls l Consu1ables l~ll.02 4J<ll. 27 m1.21 4391.27 4391. 27 4391.27 4391.27 4391.27 4391. 27 4391.27 

:. F1D1shed Stock 1109.52 202q. 20 2056.12 2083.05 2109.97 2136.90 2163.82 2190.75 2217.67 2244.60 

3. Sundry D~btors 2400 .oo 3000 .oo 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 3000.00 

•M········-··················-··············································r••••••••············ 
TotlL 7622.54 9420.47 9447.39 9414.32 9591.24 9528.17 mS.09 9m,02 9608.94 9635.81 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••P•• 

Increase .' ldecreasel 7622.54 1m.~1 26.92 26.93 26.92 26.93 26.92 26.93 26.92 26.93 

Stock Var ul 1on 1709.52 319.68 26.92 26.93 26.92 26.93 26.92 26.93 26.92 26.93 

····--·-·····································-····································-················-····································· 
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JOB IO. : DCIL-115 

~. mm:s 

!ncrr4St lD Shar~ Capital 
i!lCrease in Teri Loan 
IDCreise in Bink 
Loaa 

rrcf1~ be f~re Tai v1tb 
lnterest added back 

:'lepre,:out1on 

TOTAL 'A' 

8. APPLIC.~TIOIS 

:~:r~l3~ in r1p1~al 
E1pend 1 t ure 

:n.::cHe: :De.:reu(' : n 
ltorhng ~lpltal 

DllTED MATIOIS IIDDSTRIAL DIVILOPllllT ORGAlllATIOI 
AID 

ARAB IIDUSTRIAL DIVILOPllllT AID MilllG ORGAlllATIOI 

PROJICT PROPILI 01 STIAM COIDllSIR 

PROJICTED CASH PLOM STATIMllT 

E 

lllIBIT : 53 

I '000 us $1 

A R 
Construction ······················-·-······-································································ 

Period 1 2 3 4 5 6 7 8 9 10 

21502.45 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 
21502.45 0.00 0.00 0.00 o.oo o.oo o.oo Q.00 o.oo o.oo 0.00 

o.oo 7622.54 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 

0.00 5261. 37 1132. 66 6384.75 5929.59 5474.43 5019.28 4564.10 4108. 96 3653. 78 3198.64 
0.00 1 m.10 1751. ! 0 1753.10 1753.10 1753.10 1753.10 1753.10 1753.10 1753.10 1753.10 

-·-------··-----···-----·-·-···---------- .. ·~------~---················································-····· 
43004,QO 14637.01 8885. 76 8137.85 7682.6q 7227.Sl 6772. 38 6l17.20 5862 .06 5406.88 4951.74 
····-----------------------------------······------······-·-·-·-···-·-·-·········-····················-··4•• 

ln47.0~ o.oo 0.00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

0.00 lW.~4 1m.n 26. 92 26.93 26.92 26.93 26.92 26.93 26.92 26,q) 
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(./') r-co 
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JOB IO. : DCIL·l05 mrBIT : 53 

1'000US$J 
·---------------·------·····-········-···········-····-·······---·--····-····--···········································-················ 

y E A R 
r~n,trurt1nn ·····················--········································································· 

Ptr 11•d ! • I 4 5 6 7 8 9 l 0 
··---------------·-----------------------------------------···········----------·--·········--············································· 

: nl "rt'.it 
---. ---. 
)l\ !< r1 ~.1an 

.• ::\ p.l. 2Q5).85 2580. 29 mo.2q 2580.29 2381.81 2183.33 1984.84 1786.36 1587.88 1389.39 1190.41 
:~ •~rk1~~ ~Jp1t1! L~l! 

•• 14\ ~.l. o.oo 1067.16 1067 .16 800. 37 m.58 266.79 o.oo o.oo o.oo o.oo o.oo ... -.... . .. --.... .. --... -.. .. ....... . .......... . ....... . ....... •••r••• ........... . ....... . ........ 
• ,,j. ::·.-::-:$t 2m.ss 3647.45 3647.45 mo. ~o 2m.J9 2450.12 1984.84 1786.36 1m.sa 1389.39 1190.91 

.............. -........ . ........ ···---- ........ . ...... ··-···· ····-·· ....... . ...... . ...... 
!H •). ;_10 403.48 89~.14 791.52 835.54 m.58 874.65 826. II 776. 72 726. 53 675.60 
: . •: ltnd UC uo o.cc o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 
·~~-d)le~~ •i Tera LlHo o.oo o.~o o.oo 1m.ol 16S4.03 1654.03 l 6S4.03 lm.03 1654.03 1654.0l 1654.03 
~-~rJflt~t of Wvrk1 lg 
"•p1 l• l Loan uo 0. 00 lqos.61 1905.63 1905.63 1905.65 o.oo 0.00 o.oo o.oo o.oo 

········ .................. . ...... .. ....... . ...... . ...... ····-·· ....... . ...... . ...... 
TOTAL 'B' 42200.91 11673.47 8243.15 7758.76 7337.52 6892.30 4540.45 4293.42 4045. 56 3796.87 3547.47 

.................................................................................................................... 
.Jpern19 Bili~D~t 0.00 803.99 3767.53 4410.14 4789.23 5134.40 546U3 7701. 56 9725.34 11541.84 13151.85 
$urplui:{Def1~1t1 during 
t~e Ytar ; A · 6 i 803.99 2963.54 b42.61 379.09 345.17 m. 23 2231. 93 2023. 78 1816.50 1610.01 1404. 27 
·::::su~ ~Jane~ 803.~9 3767.53 HI0.14 4789.23 5ll4. 40 5469.63 7701. 56 9725.34 11541.84 13151.85 14556.12 

---------------------------·----------------·-------------------··-··········································-·······················-······ 
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-------------------
JOB IO. : DCIL·lOS 

UIITBD NATIONS IIDDSTRIAL DEVBLOPMBMT ORGAIIIATIOI 
AID 

ARAB IIDDSTRIAL DIVILOPMllT AID MllIIG ORGAlllATIOI 

PROJICT PROPILI 01 STIAM COIDllSIR 

PROJECTED BALAICI SBIET 

E ... _. . ... _.A 
4 5 6 

lllIBIT : 5t 

l'OOO US $1 

R 
8 9 10 

-----·---------------------------------------- -------------------------------------·----------·--------------------------------········· 
Share Capital ~1502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 21502.45 

~~j; Reserves ' Surplus 1210.44 3803. 51 6016.08 8194.74 10363.47 12523.26 14474.89 16219.25 17757.11 19089.24 
SBAREP.CLDERS I FUND ~2~1~.sq 2sJoS.Q6 27518.53 29697.19 31865.92 3402s.11 35977.34 31121.10 3q2s9.56 40591.69 

tt-$): lnlon91ble Asstts 826.20 734. 40 642.60 550.80 m.oo 367.20 275.40 183 .60 91.80 o.oo 
TANGIBLE IET WORTH 21886.6q ~4571.56 26875.93 29146.39 31406.92 33658.51 35701.94 37538.10 39167.76 40591.69 

'dd· Teri Lou 21502.45 21502.45 19848.42 18194.39 16540.36 14886.33 13232.30 11578.27 9924.24 8270. 21 
~-ll!Tn F:1N1' 43389.14 46074.01 46724.35 47340.78 47947.28 48544.84 48934.24 49116.37 49092.00 48861.90 

.. · .. ~ ~ Net F11cd Ass~ts lq62l.bl 17960.ll 16299.01 l,637.71 32976.41 31315.11 29653.81 27992.51 26331.21 24669.91 
IET CORRP.IT ASSET~ 3761.53 8113.70 10425.34 12703.07 14970.87 17229.73 19280.43 21123.86 22760.79 24191.99 

-·-----· --------- --------- ··-·-···· --------- ---------
~. :mm ASSETS 

. .................... 
llork1n9 Cap1lal 7622.S4 9420.47 9447' 39 9474.32 9501. 24 9529.17 9555.09 m2.02 9608.94 9635.87 

l'ash ~ Bank Balance 
as per Cash Flo~ Slalale1ent 3767.53 UI0.14 4789.23 S134.40 5469. 63 7701.S6 9725.34 11541.84 13151.85 14556.12 

....................................................................................................... 
TJTAt 'A' 11390.07 13830.61 1~236.62 14608.72 14970.87 17229.73 19280.43 21123.86 22760.79 24191.99 

.................................. ---····· -------- ......... ·------- .................. ·······-
~. CURRENT LIABILITIES 

-------------------
Buk Loan 7622.54 5716. qi lSll.28 1905.~S 0.00 o.oo o.oo o.oo o.oo o.oo 

-----····················································-···················-······-····-······· 
TOTAL 'B' 7622.54 5716. qi 3811.28 :qos.65 o.oo 0.00 o.oo 0.00 u.oo 0.00 

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

llT CURRllT ASSITS IA·BI 3767 .53 Sill.JO 10425.34 12703.07 14970.87 17229.73 19280.43 21123.86 22760.79 24191.99 
·····-----------------
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.JOR NO. DCll.-105 

DEVELOPMENT 
CONSULTANTS 

EXHIBIT : 55 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPMENT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAM CONDENSER 

BREAK-EVEN ANALYSIS 

('000 us$) 
------------------------------------------------------------
SL 
No. Particulars Amount 
------------------------------------------------------------
1. Rdw Materials and Consumables 
2. Power 
3. Wdler 

4. Sub-toldl <1 lhru 31 
5. r.onligency 

6. VARIABLE COSTS 

7. REVENUE 

$~. CONTRIAllTION <7 - fil 

9. !~JLour & Pl.uil 0\.f·rhi•.td* 
I 0. 
11. 
12. 
11. 
14. 

Ot. her f;ir:lory Experist·H 
/\dministr.tlivt• E. s,tJ,~s ExpertSI'!;* 
Sub-TOl.ci I ( 9 thru 11) 
Cont. i nrp·rwy 
Sub-Tot.ti <12•131 

l r"j. 

16. 

l 7. FIXED COSTS 

BHJ-:AK-EVEN SAJ.f:S 17*7/8 

flREAK-F.Vf:N POrNT 

f~ASH AREAK-EVEN SAi.ES 

r'i\Sfl HHEAK-EVEN POINT 

,\,••·•'I" II\,'(•!' JO Y'"dl':i 

16961.00 
99.08 

5.52 

17065.60 
853.28 

17918.88 

36500.00 

18581.12 

7641.AS 
434.94 

2976.50 
11055.33 

552.77 
11608. 09 

2398.{\4 
1753.l'J 

11175'J.24 

10956.80 

R4.Rl 

2751'~.09 

7r-,. 4'-1-. 
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12 - 25 

DEVELOPMENT 
CONSULTANTS 

JOB NO. : DCIL-105 EXHIBIT : 56 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
AND 

ARAB INDUSTRIAJ.. DEVELOPMENT AND MIRING ORGANIZATION 

PROJECT PROFILE OH STEAM CONDENSER 

INTERNAL RATE OP RETURN 

<'000 us S> 
------------------------------------------------------------

Year Oulf low Inf low Nel Inf low 
------------------------------------------------------------

0 -43004.89 0.00 -43004.89 

1 o.oo 7014.47 7014.47 

2 o.oo 8885.76 8885.76 

3 o.oo 8137.85 8137.85 

4 0.00 7682.69 7682.69 

5 o.oo 7227.53 7227.53 

6 o.oo 6772.38 6772.38 

7 0.00 6317.20 6317.20 

8 0.00 5862.06 5862.06 

9 o.oo 5406.88 5406.88 

10 0.00 4951.74 4951.74 

11 0.00 4496.58 4496.58 

12 0.00 4041.42 4041.42 

13 0.00 3586.26 3586.26 

14 0.00 1131.10 3131.10 

15 0.00 2h7':>.94 267'l.94 

IHR l 2. 8\ 

------------------------------------------------------
llUI. f l<JW 

111 r 1 "w 
Pr9j1.!C-t Coyt_ 
Prof i. t t11·fort· '"',.,.,.HI , '"'J•r1•1· 1 rit I on & T.u 
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PROJECT IMPLEMENTATION PLAN 
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PROJECT IMPLEMENTATION PLAN 

DEVELOPMENT 
CONSULTANTS 

The Steam Condenser manufdcturing plant will be set up in 

Algeria. The implemenlalion schedule of lhe key aclivilies 

involved in setting up the plant is 

Exhibit.-57. 

presented in 

The programme covers a lime span of 27 months starling (rom 

the preparation dnd finalisation of Detailed Project Report 

<DPR> and ending on t.he 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 is speeded up. The lot.al lime span of 9 lo 12 months 

fur delivery of equipment at site hove to be strictly 

.:1dhered lo, dS this will involve internetlioncil compelllive 

bidding. Any deloy in lhis stdge will adversely d(fecl the 

commissioning of lhe pl<tnl in time. 

Rt!•:ruitment of personnel has been shown in various key 

during the irnplemenl<tlion stage. Experienced 

personnel will be recruited within the first seven quarters 

for Henior leve]y. 

Though not included in lhe key activities, il iH import.<tnl 

thdt Lhe r.li1·r~L applies for dnd obt.iins the necei:HMry 

funds from lht.· cont::erned C.in<tncicsl 1nsl.ilulion well 1n lime. 

I I ' I 
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JOB NO. DCIL-lOS 

UNITED NATIONS INDUSTRIAL DEVELOPM!NT ORGANIZATION 
AND 

ARAB INDUSTRIAL DEVELOPH!NT AND MINING ORGANIZATION 

PROJECT PROFILE ON STEAK CONDENSER 

PROJECT IMPLEMENTATION SCHEDULE STEAK CONDENSER 

IXHIBIT 57 

-------------------------------------------------------------------------------------------
St. 
Nn. Art ivi ty 

Hontha 

----------------------------------------------0 J (, 9 12 15 18 21 24 27 

-------------------------------------------------------------------------------------------
1. Finali~ation of Detai IP.rt Project 

Report 

2. F.nterina into a&rf!emE!nt for 
collaboration 

l. Finalisat 'inn nf detailed engineering 
Report 

4. I.and develnpN'nt at 11ite 

"· Civil dr.sign And const.ruction or 
work..,.hop And auxil iA ry bui l din&, 
•tC": •• includin& det.ail engineering for 
di~t ri.but ion of water, cnmpntA"Pd Ah' 
And power ~y~tf!m.4' 

I I 
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JOB NO. : OCIL-lOS EXHIBIT : 5 7 

--- .. --- -- - ---·-- -- .. --··--- -----·---·------------------------------------------··------------- -... _ 

s l. 
'tn. AC' t iv i t y 

Month~ 

----------------------------------------------
0 ) ft q 12 Ii; JR 21 24 27 

-------------------------------------------------------------
h. Ci vi 1 1lt>sign .incl C'011sl nlC't inn of 

.1d11n 11 is t rat -j vr hu i 1 cling , i "" l 11ct i 11g 
c1t>sig11 of Vf'nt i lat ion .1nct I ighl ·iug 
sy~tPm 

:. Prt>parat ion and flnAting of tt>nclc•r· 
1IOC'\lmP11ts for procurPmPnt. nf c>q11iJ.1mPnt 
1nrlu1"i\'t> of m.1in pl.int l\nd m.1c·hinPry, 
ut 1 l 1 t i f's, F.OT c r·ant>s, Pt c. 

". Rld Pva l11;tt ion an1I finAlisat.ion of 
c-outrac-ts wit.h variou~ Pquipmt>nt 
suppl i P rs 

~. Rt><'r11itmPnt of pt>rsonnrl 

I 0 • OP. l i wn y n f P.q 11 i pmf' n t at. sit " 

11. F.rt>ct.i.on of t>quipmc•nt. 
pl~nt, FOT cranf's 
1hstr1hution systi>ms 

i fl(' 11111 i Ilg 
ancl 

12. P.quipmPl\t ,\1111 Proc-pss Tt>st i111: 

I l. Tr.lining of pt>1·~mm1•l 

1 ~. Cnmmiss 1nn i ur. of pl .rnl 

1'>. Tr\,\l nm 

m1t in 
ntht>r 

16, l~ommPncr.1111•nt of <'Ommt>r~1:tl pro1l11rt ion 

' -

--
I L I 

i--

-

-..i 

-
' -
I I -

' -

l-

-- --
* ..... .. 

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