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IHTBODÜOTIOM 

In most developing countries»   the «eventlea 

•ark a turning on the old road: in Iran it vili be 

even more so.     The buoyancy of the economy, the re- 

negotiation of oil royalties and most important of all, 

the dynamism of industrial entrepreneurshlp gives the 

country great  capacity to initiate activities beyond 

traditional capabilities.    Collectively,  these factors 

lend an element of optimism which,  though largely 

intangible,  is embedded in the facts. 

It is therefore conceivable that  the markets on 

which the wave of the future will rest will surpass 

what the pulls currently visible in  the market place 

suggest.    Capital Goods Industries recommended in this 

Study on a projection of the parameters of the current 

structure of demand are, therefore,  only the minimum 

level of possibilities and the base for a more rapid 

take off.    we are convinced that the recent acceleration 

in the tempo of growth, the mate i ve addition to foreign 

ezohange earnings permitting imports without res- 

triction and finally the dynamic and entrepreneurial 

character of the administration will generate 

conditions for muoh greater development.    The Capital 

Good e Industries suggested will themselves create a 
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new basis for «ore accelerated development lattr 

during the decade. 

ihren so, the framework of our Study must 

necessarily be set In the detailed structure of the 

consumer market in each of the numerous end-uses for 

which the machinery to oe manufactured is to be 

deployed. The dominant factors here are the para- 

meters of growth in domestic demand with annual 

growth rates in ONP, which, easily passing ten 

per cent, is steadily increasing to surpass targets 

deemed impossible a few years ago, and rapidly 

rising incomes. 

Apart from the consumer demand in the domestic 

arena, a large group of products show an impressive 

potential for export. In the case of the oil and 

petrochemical industries, there are spectacular export 

possibilities which can be developed on Iran's obvious 

natural resouroee advantages. So also for Rubber 

Produots, particularly Tyres and Tubes and Footwear, 

areas in which a well developed domestic industry 

is poised to take off into the export field. Even 

ooment, a product which might look locked in because 

of high transport costs, has a rapidly growing 

export market, particularly in the. Gulf States. 
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The study proceeds from a base of domestic 

consumer sales to forecast minimum exports that can 

be developed, to fix the lover point of market for 

planning capital goods industries. With active 

Government sponsorship for exports, there is reason 

to believe that estimates for the later part of the 

decade would in fact move upward s° thct the indus- 

tries now suggested for implementation can be 

considered a safe minimum base and the requirements 

by the end of the decade will perhaps emerge higher 

than the demands currently visible. 

In the not result, the study foousses on three 

new plants for Capital Goods and loading of Arak 

Machine Building Plant and Tabriz Machine Tool Plant 

to utilise fully and moet profitably all existing units. 

The planning has been confined to the areas which have 

been specifically assigned to us. toe are conscious 

that two large sectors - Electrical and Power equip- 

ment and Consumer Durables including Automotive 

Plants - not to speak of the expanding Metallurgical 

Industry sector are outside the scope of our Report 

which is, therefore, only a fraction of Iran's total 

Capital Goods Industries plan. 
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**"' 

Numbers oan easily mislead on physical targets 

in volume or value of output. The three new units ve 

have suggested together with loads we heve allocated 

to AKBP and MSP represent an output in volume of about 

72,000 tonnes annually and of value between 150 and »»«**•( 

160 million dollars. 

Ve are clearly of the view that Capital Goods 

Industries to be developed must become commercially 

viable when they have attained rated production after 

the appropriate price policies and import restrictions 

have been designed to prevent these infant industries 

from having to face undue competition from foreign 

imports. Where the tests of commercial viability are 

not likely to be achieved under these conditions, the 

cost to the country by protection could be prohibitive. 

If gestation periods are slightly longer than in more 

industrialized countries because of longer periods for 

training of labour, the position, we believe is 

justified since development of skills in sophisticated 

areas of manufacture is a national asset for which 

a price is legitimately to be paid. 

The broad economic parameters presented in the 

Prs-feaaibility Studies for the units indioate over the 

decade, a gross output of about 500 million US dollars 

(calculated at OIF prices of imported products) with 
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total investment of only 80 Billion dollars.    Aggre- 

gated over the threa new unita Capital-Output ratio 

works out to U1.1  and Capital-Value Added ratio to 

110.65 which comparée favourably with planta of tala 

type elsewhere.    Foreign exchange requirements toward» 

imported components will be 8.5 per cent of total 

output value, calculated at OIF prioea. 

Apart from the above identified unite,  we heve 

envisaged development of existing medium aoale fabri- 

cators of general engineering items both in terms of 

volume of output a« well as in the deepening of techno- 

logy and skills.    A total of 13#500 tonnes per annum 

has been deliberately left for the smaller units in 

the private sector,  particularly in the category of 

low pressure fabricated items,   piping assembliea,  and 

simpler varieties of construction equipment.    There 

is no doubt that intensification of suoh small 

entrepreneurs strengthens the matrix of development. 

The total picture is reassuring and,  indeed, 

it is believed these proposals should make a notable 

contribution to development of the Capital Goods 

industries in Iran to the take-off stage for further 

acoelerated growth. 
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2.    TM STHUOFUra 9F PffH/tffî 

2.1.     Of the itene under study,   the decade 1972-1982 

is expected to witness a epectaoular growth in 

production of Chemicals and Petro-chemioale, Rubber 

and KLastics and Oil Refinery  operations.    The 

Construction Group comprising  cement, bricks, 

glass and construction equipment comes next, 

followed by the Pood Processing Industries group. 

2.2.      Against present petroleum refining capacity of 

595 MBD, Capacity by 1982  is   expected to be 

around 1100 MBD.    Growth in production of major 

petrochemicals and chemicals would be as follows: 

Tonnes p?r ^r•F 

12.72 1282. 

Olefins and Aromatics        75,000       1,370,000 

Fertilizers including 
AmoniA 728,000        1,762,000 
Methano1 - 240,000 

Fibres and Resins 3,000 348,000 

Plastics and Rubber 20,000 295,000 

Caustic Soda 24tooo 274,000 

Sulphuric Acid 430,000 860,000 

Pho^phoüo Acid 158,000 308,000 

The above, however, includes for export 

potential which, in this case,  is very high on 

6 
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account of Iran's obvious natural raaouroes 

advantages. 

2.3. Consumption of rubber products in terms of 

equivalent raw rubber is expected  to move up 

from the 1970-71   figure of 28,350 tonnes to 

111,000 tonnes by 1982,  or an increase of 12 

per cent per annum.    The consumption of the most 

important group,   in this category namely,  tyres 

and tubes    is expected  to almost treble in the 

decade,  and touch 145,000 tonnes in terms of 

finished product.     In terms of percentage growth, 

however,  the requirements of 'Other rubber 

products'   including extruded,  calendered and 

built up varieties would grow more considerably 

from 1760 tonnes  in 1972 to about   33,000 tonnes 

by 1982,  for increasing application in the 

expanding industrial nation, 

2,4, Per capita plastic consumption is  expected to 

rise at an average annual rate of 13.5 per cent 

over the decade so that the requirement of 

domestic plastic processing capacity would need 

to be expanded from around 40,000 tonnes per 

year existing to around 240,000 tonnes per 

year by 1982, even after allowing for marginal 
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imports in the form of finlshsd equipment incor- 

porating plastio component«.    Ih« produot-mix 

pattern of plastic processed food« will also 

undergo a radioal change with an inevitable shift 

to industrial plastic goods suoh as •extruded* 

and * extruded and calendered* varieties. 

2.5« Requirements of oement,  bricks and sheet glass 

are closely dependent on investment in seotora 

involving construction activity.    Even with 

moderate annual growth rates in these seotora as 

indicated in Table 1, doaestio oement oonauaption 

is expected to rise from the present level of 3.0 

million tonnes annually to ovsr 16 million tonnes 

by the end of the decade representing an annual 

growth rats of 15 per cent« 

Requirements of building brioks will follow 

a similar pattern and is sxpeotsd to riss from 

around 3 billion pieoea in 1972 to about 11 

billion pieces in 1962«    However, amohine made 

briok usage would improve more considerably eo 

that requirements of maohine made brioks would 

go up from about 500 million pieces in 1972 

to around 2700 million pieoea by 1982, roughly 

ma annual average growth of 18.5 per oent. 

8 
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2.6       3uch massive increases in construction aotivity 

M are foreseen obviously oall for corresponding 

inoreasee in construction equipment.   A total of 

around 7800 Not. of major item« of construction 

equipment will be required during the period 1972-77, 

the corresponding requirement« for the subsequent 

five year period »sing over 16,000 Nos.  representing 

an annual increase of over 15 per cent.    Acquirements 

of a few selected items are given below i 

Shovel Loader HiQ 

Ixoavators 
2350 

570 960 

125 

2360 

2350 

285 

510 

Sorappera $Q 

Dosers neo 

»rader« 1160 

Stone Orushers ^70 

Concrete Mixers 200 

Sheet glase requirement« for the donestie 

aarket would go up from around 48,000 tonnes 

in 1972 to over 140,000 tonne« in 1982. 

Other aajor uses of glass ars for glass 

bottles and glass «helle for incandescent 

IMPS and fluoréeoent tubes,    allowing for 

substitution by paper containers, forecast 
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demand for glase bottles It over 50,000 tonnes 

in 1982 against around only 16,000 tonnes 

in 1972,  an average annual increase of around 

12.5 per cent. 

2.7. As may be expected, the inoreases in the 

major items of the  'Pood Processing' group, 

are more moderate«    Anticipated looal demand 

for sugar by 1982 is only 1,325,000 tonnes as 

against the 1972 figure of 820,000 tonnes 

or an annual growth rate of« only 4.8 per oent* 

2.8. Similarly,  ¿rowth in demand for vegetable 

oil is expected to rise at only 6,5 per cent 

per annum average for the decade,   touching 

around 340,000 tonnes by 1982. 

2.9. Demand for pasteurized milk and yoghurt will 

however    rise faster,  the projected annual 

growth rate being 11  per oent per annum over 

the decade.    In terms of daily capacities, 

requirements are expected to rise from around 

350 tons in 1972 to over 1000 tons in 1982. 

2.10. Organised production of red «sat is expeoted 

to nearly double in the deoads from the 

1972 figure of around 200,000 tonnes. 

10 
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Vegetable and Fruit processing is expected to 

grow at about 14 per oent. 

2.11.  The expanding steel industry, as well as 

growth in cement, glass and other sectors 

will call for refraotoriee of the order of 

around 210,000 tonnes in 1982 starting from a 

base figure of around 33,000 tonnes in 1972. 

Present local production of this item is 

negligible. 

2.12.  Present per capita consumption of footwear 

is already high, compared to many countries, 

including some in Europe, Even so, footwear 

consumption would increase significantly. 

Forecast requirements of all kinds of footwear 

i8 125 million pairs in 1982, representing an 

annual increase over the decade of around 5 

per oent. The consumption of plastic shoes, 

as a per cent of the total is ltoly to improve 

at the expense of the leather varieties. 

2.13.  Lomeatic availability of hides is expected 

to improve from 1.25 million pieces in 1972 

to 1.47 million piece« in 1977 making it 

possible to taper down imports in spite of 

increased requirements of leather. In the 

11 
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case of »kins,  the attempt should be to 

export them in the processeci form rather than 

in the wet salted oondition as at  present. 

Finishing oapaoity of skins is therefore 

expected to nearly treble in the decade. 

2.14.       Ceramic Sanitaryware as well as ceramic tiles 

correspond in their growth pattern very 

closely with other items in the Construction 

Group.    Forecast requirements of Ceramic 

Sanitaryware for 1982 is 8750 tone against 

3000 tons at the beginning of the  decade.    The 

growth rate for ceramic tiles is somewhat higher, 

at 15 per cent,  and likely demand in 1982 is 

6.2 million square metres. 

Demand for H.T. and L.T. Ceramio Insulators 

will increase in consonanoe with paver trans- 

mission programmes and will call for around 

4,000 tonnes per annum of insulators by 1982. 

12 
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3.1 Apart froo requirements in the domestio arena, 

considerable export potential la foreseen for 

a large variety of the itemi under »tudy.    The 

greatest potential for export is dearly in the 

field of patrooheoioal produots on account of 

the special position Iran enjoys from the 

point of view of raw material resources.    In 

fact, many of the projeots in this field, 

underway or being actively considered, are 

designed with a significant component of the 

export market in view.    Though no detailed 

investigations as to the future export poten- 

tial for such produots has been undertaken by 

us, it is obvious that the potential will grow 

and will constitute a major parameter in the 

future development of this group.    From 

indioation« available with various agencies, 

the probable projeots in the deoade, integrating 

export possibilities, have been identified 

to project the growth of the industry in the 

preoeding section.   However, we are of the 

opinion that the indication»    visible now 

underestimate the potential for the future 

and hence the growth fore oast on suoh present 

13 
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indi cat i on» may be taken to represent only a 

•afe minimum for incediate action. 

3.2 Significant exports, though not at epe o t acular 

at for petroohemioals,  o an to« foreseen for 

Rubber product!,  particularly Tyre« and Tubes, 

in view of  the well developed lyre and Tube 

industry in the country«    Export "performance 

will no doubt be better in the later ye<.n 

•ince the  establishment of export markets 

takes time«    It is felt that by 1982, approxi- 

mately 15 per cent of local production can be 

exported,  starting at the beginning of the 

decade with around 7 per cent only.    In terms 

of volumes,  this would mean an almost ten 

fold rise from 2800 tons in 1972 to 21,500 

tonnes in 1982.    Ambitious as this may seem, 

it is clearly within the realm of achievement, 

given the dynamism and entre preneur ship which 

is so evident in Iran. 

3« 3 Bven a commodity like cement whioh, at first 

sight appears locked in  be o aus e of transportation 

oosts,  shows considerable potential for export, 

• specially to the Oulf States.   Already,  oement 

14 
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ig being exported from Iran and entrepreneurs 

are thinking of export oriented pro Je e te.    The 

high point of exporta of 1965-1966 was already 

at around 100,000-120,000 tona,       though in 

let er years this has tended to taper down 

somewhat,    A target of 100,000 tons,    for 1972 

is therefore clearly realistic for achievement. 

By the end of the decade, it should be possible 

to export approximately 10 per oent of local 

production or 2.5 million tons» 

3.4 A fourfold inorease in Sheet glaae haa been 

taken for    our projections considering the 

inorease in construction aotivity in adjacent 

oountries.    In terms of percentage of production, 

this would mean in increase from around 6 per 

oent in 1972 to 25 per oent by the end of 

the decade. 

3*5 Bxports of footwear are already well 

established and it should be powible to 

reach a target of 20 per oent of local production 

by 1982 rising from around 10 per oent in 1972/73* 

3*6 Table 2 gives the levels of looal production 

during the decade for major items, excluding 

lefinery Products and Oheaioals. 

15 
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/ ; 4. »my - mm mimimi m vmuk WQ*8 

4*1 Grouped requirement« of plant and equipment 

excluding electrical» and instrumentation neccsssayfor 

additional capacity that must be generated to 

meet forecast local production for the item« 

under study are as follows  s 

Category of Requirement (toime_s_l_ 
fiMlBBfttt i:Ét&*amv**cymï rz* 
Pressure Vessels 34,544      25,904     25,904 

Storage tanks,  Bine, 
Low pressure 
fabrications 62,200 63,042 66,607 

Heat Exchangers 17,594 13,862 13,862 

Furnaces ft Kilns 1,341 15,732 16,173 

Conveyor (Belt, 
Apron, Sore») 1,474 8,411 10,966 

Bucket Ble ve tor 8 48 111 201 

Ball Mills ft Batchers     161 6,636 7,805 

Crushers ft Feeders 702 4,924 6,766 

Filters - Drum ft Plate    644 1,983 2,893 

Pumpe & Compressors 1,911 2,854 3,031 

Screws, cyclones, 
Ventilators 300 1,700 2,129 

Hechenioal Bqpt. 3,336 8,239 11,846 

Technological 
structures 4,380 18,260 21,391 

Miscellaneous 4,908 10,1~27 12,479 
Plastic and Rubber 
processing eqpt(Nos. )     814 1,514 2,228 
Tannery ft Leather 
Equipment (Hoe.) 340 557 OAK TOO 

16 **»"-! 
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4,2 A portion of the  above requirements such aa 

•pecial duty compressors, «peoial machinery 

for production of glass bottles,  sheet glass etc. 

vould have to be  imported for some time to come, 

e ine e they do not form viable loads for local 

manufacture and/or demand a highly developed 

industrial base for supply of parts and 

components«    The  remainder has been planned for 

production in existing establishments or new 

units.    Of the existing units, Arak Machine 

Building Plant has basic process capability for 

making almost the whole range of requirements* 

However, in determining the most rational manner 

for bridging the  gaps, it is essential to take 

cognisance of a new vital factors.     Some of 

the major factors whioh have influenced the 

recommendations containe d in this report    are 

discussed below  s 

4.2.1        Large facilities such as Arak Machine Building 

Plant are by nature capital intensive and 

their beat utilisation lies in the manu- 

facture of high technology items«    At the 

asme tine, they are more likely to be un- 

competitive in the lower technology categories 

17 
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such at «tor&ge tanks,  eimple conveyor» 

and elevator», normal varieties of orane« 

etc. where the nailer fabricator la likely 

to be able to offer better prioe«. 

4.2.2       The A.M.B.P.    ha« all the basic faoilitie« 

required for making a large variety of plant 

and equipment    that will be needed.    Their 

total output capability which is in the range 

of 30,000 to 40,000 tonnes per annum, would 

however be required to be expanded considerably 

if the gaps are to be bridged.    It is considered 

that the A.M.B.P. is already perhaps at a 

level slightly beyond the managerial optimum 

plant sise in the current context of Iran. 

Hence substantial expansions to the A.M.B.P, 

programme have not been recommended even though 

there would be pockets of under-utilisation 

in plant and equipment at their envisaged 

level of output.    The attempt has been to 

utili»« suoh surplus capacities in the best 

possible manner by addition of balancing equip- 

ment,  taking oar« to a«e that the plant «is« 1« 

not thareby greatly enheno«d. 
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4*2.3     Since product design and production documenta- 

tion for the items to be manufactured would 

have to be imported and oadres of teohnioal 

personnel trained,  it i a felt that duplication 

of manufacture for the same item must be 

avoided as far as possible«    It may be argued 

that such a policy would tend to orette 

monopoly suppliers in te country and may not 

be conducive to healthy competition which 

makes for efficiency«    Sven so, at the present 

stage,  it is felt that the better alternative 

is to avoid duplication of manufacture for 

similar items. 

4*2.4       The programme envisaged by A.M.B.P. authorities 

is a highly diversified one and  it is felt 

that in the allocation of items for manu- 

facture as between the existing facilities 

and new units, the attempt should be to reduce 

the variety of products in Á.M.B.P. programme. 

1.2.5       Some of the items of plant and equipment 

required are basioa11y outom-aade and hence 

demand supporting design and drawing office 

facilities.    The À.M.B.P. is already developing 

suoh a nuoleus capability and henoe the attempt 
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hat been to allocate to it auch itema aa warrant 

design and drawing office aupport.    This ia 

particularly significant because the develop- 

ment of deaign capability is time-conauming 

and considering the availability of superior 

levels of technical personnel in the country, 

proliferation of design capability may not 

be immediately feasible. 

4.2.6        Customer preference in many induatriee is to 

have equipment supplies on aa turn-key basis 

aa possible.    Therefore,  it is reoommended that 

the production programmes of the different 

units should be so designed as to offer the 

largest number of items that enter into a 

eingle plant,  though,  aomaintegration with 

other manufacturers would be inevitable if 

the factors earlier mentioned are alio taken 

into aocount« 

4.3 In consideration of the above, the recommended 

production programme for Irak Machine Building 

(A.M.B.P.) plant ia as follows i 
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Prêteur« vessels 

Heat Sxehtngere 

Conveyors and Elevator« 

hin e Car« 

Gear assemblies 

Boilers 

Barth Moving Equipment 

Rollers 

Crushers etc* 

Concrete mixers 

Asphalt laying plants 

Aluminium and Stainless Steel 
fabrications 

Tower Cranes 

Farts for agricultural 
machinery 

Structurais 

Castings and Forgings for 
sale 

Total 

6500 6500 

2700 2700 

1725 Nil 

1000 1000 

850 850 

2500 2500 

4500 8500 

2000 5000 

300 500 

300 600 

250 250 

700 700 

800 1600 

2500 Nil 

4000 1200 

5000 4000 

35,625 35,900 

4.4 Requirement! of balancing equipment to enable 

A«K.B*F. take up the re-adjusted programme 

will oall&r an inve tuent of US I 2.19 million« 
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Ho additional constructions will  be required and 

the new item« of equipment can be accommodated 

in the existing layout, 

4.5 Plastic Injection Moulding machines can be 

easily made at Mettalurgical and Engineering 

Plant,  Tab rie without any addition of equipment 

and will also fit In excellently  into their 

machine  tool manufacturing programme. 

4.6 The new Pump Unit to be  established as an adjunot 

of MSP,  Tabriz can easily integrate manufacture 

of process pumps upto an upper limit of 100 

cu.m.  per hour and 500 m. head»     Since the unit 

is in the planning stage, the additional require- 

ment should be taken care of in selection and 

sizing of equipment for the new unit. 

4.7 Much of the requirements of storage tanks and 

association technological structures pertains 

to on-site work, particularly for refineries. 

Centralised facilities for manufacture of this 

item is therefore not desirable, particularly 

as refinery locations may be dispersed to meet 

regional demand.    Henos this gap i e best 
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bridged by dispersed email «cale capacity who 

would perhaps intégrete also associated  piping 

work in such facilities. 

4*8 The balance  of the requirements of plant and 

equipment are proposed to be met by oreation oí 

new facilities.    Such facilities are proposed 

as follows  t 

Unit V i    Plant for manufacture of rubber and 
plastic processing equipment; 

Unit IILt    Plant for manufacture of cement, 
sugar and allied equipment; 

Unit lilt    Plant for manufature of construction 
machin try. 

4*9 The Supply-Demand bai.noe  is  presented at 

Table 3. 

4*10        However, it must be mentioned that two major 

sectotors namely, Power generation.and 

Metallurgical industries are  outside the soope 

of the present study.    The Capital goods called 

for by these seo tors are such as can be mads 

in facilities such as Arak Machine"Building Plait, 

Should the  requirements of such sectors make it 

possible to reduos variety  of AMBP programme 

by transferring som« items now suggested into a 

separate facility, the sas e should be examined. 
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5.1 

5.    FEASIBILITY OF PROPOSED NEW UNITS 

Proposed production programmes of the three new 

unite are as  follows  : 

ABiW?- ^ajltiUM 
Item Unit S-fca/re I Staffe II 

Unit 1. 

Plastio Extruders líos. 50 70 

Film Extruders ITO 8. 15 25 

Blow Moulding Machines Nos, 25 35 

Profile Calendars Kos, 75 100 

Thermosetting Plastic 
Presses Nos, 50 70 

Tyre Presses Nos. 25 30 

Tyre Building Machines Nos, 

(Unit 1 ) 

15 20 

Total 255 350 

Vntf Z 

Furnaces and  Kilns Tons 3250 3350 

Fabricated Vessels Tons 1950 25OO 

Heat Exchangers Tons 2 50 275 

Conveyors Tons 400 2250 

Ball Mills Tons 13O0 1750 

Crushers Tons 1OO0 1750 

Filters Tons 4O0 600 

Screens Tons 150 200 
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mi 
Other Keohanioal 
Bquipaant Tost 800 1200 

Ttohnologioal Btruoturat Tons 500 625 

' 
Total (Unit 2) 10,000 14,500 

Unit S 

Dottrt Nos« 200 400 

Oradora No«. 200 400 

Soreptrs Not* 20 25 

Shovtlt/Loadtr Not. 250 450 

Total (Unit 3) 670 1,275 

Sparet Tons 1.850 3,500 

1*2     Broad financial attisâtes for tha abort unit* art 

given below t 

Ujait 1 

Fixed Investment 

Working Capital 

Annual Cott of Salti 

Sales Valut ( at 01? priott 
of ooaparablt produott) 

Orott rtturn on total 
oapital % 

All figurât in 

ä&ftlJt 8J&OL-U 

3.34 3.98 

0,76 0.98 

3.13 4.03 

4.43 6.00 

31.90 39.80 
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Stage I SSMêM 

Interest Rate of return f» 21.40 24. SO 

Value Added,  groas 3.40 4.63 

Annual Savings in Foreign 
Exchange 4.06 5.49 

IfeULZ 
Fixed Investment 20.50 23.90 

Working Capital 4.15 6.00 

Annual Cost of Sales 15.54 21.95 

Sales Value  (  at CIP prices 
of comparable produots  ) 

Or OB s Return on total 

Annual Savings in Foreign 
Exohange 

19.10 20.22 

oapital % 14.50 21.00 

In*bs*»st Rate of Return 1» 11.80 16.70 

Value Added»  groes 11.73 17.38 

Annual Savings in Foreign 
Exchange 17.15 23.36 

BUL 2 
Fixed Investment 24.20 32.60 

Working Capital 6.95 12.41 

Annual Cost of Sales 23.48 40.06 

Sales Value  (  at CIF prices 
of comparable produots  ) 28.00 52.60 

Gross Return on total 
Capital % 14.50 27.90 

Interest Rate of Return % 10.30 18.60 

Value added 15.95 30.07 

24.45 46.77 
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5.3 Stage I indicated may be considered to be only 

a stage in the build-up of plant capacities to 

final full rated values.     The plants can, there- 

fore, expect to graduate into stage II  operations 

without any serious constraints of market.    For 

Unit 2,  in particular, substantial loads will 

be available from the very beginning from the 

volumes left for realisation for smaller general 

engineering facilities such as, low pressure 

fabrication and simpler varieties of  construc- 

tion equipment. 

5.4 The plants are,  by general tests, commercially 

viable propositions and are recommended  for 

further detailed action for ultimate  implemen- 

tation.    A suggested programme of investment 

and production build-up is presented  in Table 4. 

5.5 Manpower requirements for the ultimate  stages 

of plant build-up are as follows : 
JJnitJL 

Managerial 
Supervisory technical 
Supervisory non-teohnioal 10 
Skilled Workers 
Semi-skilled Vorkers 
Unskilled Vorkers 
Clerical and 
Administrative 

Total : 

27 
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H 40 75 

29 105 255 

1 10 25 45 

100 375 875 

80 300 650 

50 200 425 

32 75 125 

315 1120 2450 
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5.6 The following feeder indu« trie« are reooa«end«d 

for »ore detailed examination.    Required annual 

quant it iea for programe« in thia atudy are 

indicated for integration with requirements 

for other «eetor« t 

Tona per year 

Pipea 10,500 

Valve« and Fitting« 1,500 

Casting« 9,600 

Porging« 1,100 

Fastener« 600 

Dies and Moulds *>00 

Forged Grinding Media 16,000 

Hydraulic« 1.87 Billion 
dollar«. 

28 



-»^- 

+ UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
N I D C ITUOY   FOR   CAMAL  GOODS   INDUSTRIAI   PROJECTS   Ml   IRAN 

6.    TECHNICAL INilASTRUCTURB 
A«D INSTITUTIONAL ARRANGEMENTS 

6*1 Apart from actual manufacturing capability» 

profitable plant operations depend, to a 

large extent,   upon a number of other factors 

calling for institution and development of 

a technical infrastructure to support such 

facilities.    Apart from other aspects each as 

availability of credit facilities, the major 

technical problems that must be resolved, 

are the following: 

6,2 Frgd.u.çt Begems, 
It is vital that the products selected for 

manufacture are the  ones which have evidenced 

adequate consumer acceptance«    Such a course 

will relieve the plants in their initial years 

of a major burden of creating markets and the 

aggressive selling that is inescapable when 

new products are to be introduced.    At the same 

time, many of   the industries under study have, 

in the past» been accustomed to designs emanating 

from selected countries mostly of the Western 

World.    This factor needs to be kept in view 

when selecting products for manufacture so that 
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the best designs easily acceptable to the 

industries concerned are chosen. In some cases, 

like for the Oil or Petro-chemical industry, 

it is inescapable that some part of the total 

equipment requirements would still have to be 

imported and any equipment produced by local 

manuf cturing facilities must necessarily conform 

to designs, standards, practices and usage 

adopted by the turn-key consultant/equipment 

supplier. It is therefore essential that a 

proper review of probable processes that will be 

adopted be made, sources of turn-key responsi- 

bility wherever applicable is identfied and 

product designs be inducted from oountries or 

ageRCies which can fit into such a sitiation. 

This is particularly significant in the case of 

fabricated equipment for the Oil and Petro-chemical 

industry since equipment in these cases are custom 

made and must necessarily conform to the 

processes that are adopted, unlike in the case 

of machine tools where a much wider chojce is 

often available. 
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6*3       Mark ft t Research 

General engineering facilities, by their very 

nature, incorporate considerable flexibility 

for varying their productmix since they are, 

in a sense, an agglomeration of different procese 

capabilities which can be deployed for 

manufacture of a wide range of products. 

It is also usual for requirements of the 

different types of products to fluctuate some- 

what so that an absolutely steady load in terms 

of specific products might not always obtain. 

Such a situation calls for constant market 

forecasting to appraise plant managements of 

trends of demand and future potential. Speci- 

fically, the Market Research Agency would identify 

future potential customers, likely quantity 

requirements, trends relating to changes in 

designs and capacities of custom built equipment 

etc. so as to provide adequate load time to 

plant managements for re-or¿anising production 

and concurrent design to respond adequately to 

needs. Unless this is done, it is often seen 

tat, inapite of local manufacturing capability 
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existing, delivery schedules stipulated by 

customers cannot be met and imports would 

hnve to be counten?need. Advance planning 

for design ^fabrication drawings, material 

procursmnnt ^nd production scheduling is 

vital for general engineering facilities. 

Market Research and Grecasti g has become 

specj dised activity involving use of specialized 

techniques so much so t at even large and 

established organizations are employing 

specialized ag;ncies for thss purpose. In view 

of this and considering that new plants have 

to contend with a number of problems of day to day 

working in the initial stages of their operations, 

it is r commended ths.t a Central Market Forecastin 

Agency be set up to carry out this work on a 

continuing basis and feed the results of their 

studies to plant managements. 

ïhe choice of product design almost automatically 

guides the choice of the collaborator. Customer 

preference is an amalgam of a manber of diverse 
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factors and even where two products are 

identical, a particular brand name to which 

the  customer has b.en accustomed is invariably 

preferred.    This is not to suggest that 

alternatives should not be examined in the light 

of terms and conditions available from 

alternative collaboration sources.    The point 

that has to be borne in mind is t at,   even at 

the expense ofmarginal advantages, a collaborator 

whose product is already familiar and accepted 

in the country is to be preferred. 

A number of alternative forms of collaboration 

is possible depending upon the circumstances. 

One method whic i is most likely to be   successful 

is the  Joint venture manufacturing project with 

leading international manufacturers with 

acceptable brand n^raes for setting up facilities 

in Iran.    If such manufacturers already have a 

substantial share of    the loci market,  it is 

also conceiveable that  theymi¿ht be more anxious 

to enter into joint venture arrangements. 
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Both lumpsum payments and annual royalties as 

also varying admixtures of to tv/o are possible. 

Generally speaking, the preferred arrang .mont 

would be for inducting product design and 

production technology throiigh license fees or 

royalty payments rather than outright purchase 

on lumpsum payments. Such a procedure would 

not only relieve ti o new plants of a considerable 

financial burden in their capital outlays but 

would also ensure the collaborator participating 

more actively in the plant's operations and is 

more conducive to latest designs and technology 

being available to the local manufacturing 

facilities. 

6.5       Pe?|-fin 

Many of the items of plant and equipment required 

by the process industry are custom made for 

the particular process. At the same time, 

process development in this group is very rapid sc 

that plant and equipment designs are quickly 

rendered obsolesc nt. In the Oil and Chemical 

industry, it is usual for process d sixers to 

supply skeleton drawings for pressure vessels 
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leaving it to the  fabricator to develop detailed 

mechanical designing and shop fabrication drawings; 

for heat exchangers,   engineering data and 

skeleton drawings are  sometimes furnished by the 

process engineer tho-g'i in many instances,  only 

heat  transfer capacities aro stipulated  so that 

it becomes essential for the equipment 

manuf cturer to devolop the detailed designs 

and  fabrication drawings;  for specialised 

furnaces, in fact,  de3i¿n know-how owners 

throughout the world are fei/ and of i en it becomes 

necessary for fabrication to be carried out from 

drawings purchased on a case by case basis. 

'A'he above implies  that design and drawing 

office  capability must be available to  the 

local manufacturer either through his own 

inhouse capability or through local consultants. 

In the  beginning,   it my perhaps be inescapable 

to obtain engineering data and skeleton drawings 

from foreijn sources, usually the process 

designers.    However,   consultant engineering 

organisations in the country - auch as Technolog - 

should be encouraged to enter into collaboration 
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arrangements to develop capability for design 

of pressure vessels,  heat exchangers,  cement 

kilns etc.   so as to offer the necessary support 

to local n nufacturing organisations. It is not 

considered desirable for manufacturing 

organisations to get involved in such detailed 

design work wir en calls for research and 

development and concurrently for a knowledge  of 

process engineering.    Such a procedure has been 

tried with excellent results in other develop1 r>g 

countries and it is felt  that Iran would also 

profit by adoptinj a similar pattern. 

6.6 Standards 

Local equipment,  if it has to be acceptable, 

must necessarily conform to strict design and 

inspection standards.    National st ndards for 

Iran are being developed but,  as yet,  there 

are many areas where they are  still to be evolvoc 

Till such time as national standards on a 

comprehensive basis are evolved    nd oan be 

enforced,   there is no escape for local manufactur 

facilities adopting other countries*   st ndards - 

often the  standards desired by the customer. 
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Obviously,  with customers who have been aooustomed 

on account  of prior equipment usage to a variety of 

standards - generally as applicable in the countries 

of origin of previous equipment purchased - this will' 

involve additional strain on manufacturing facilitisi 

in  the country  as also of such consultant 

organisations who may be encouraged to  develop 

for providing design support to the manufacturing 

facilities.    With the  increase in local 

manufacturing activity th?.t  is being suggested, 

the urgency of  developing national standards 

is groatly enchanced  so that a uniform design code 

is available for the manufacturing facilities to 

follow in all  cases.  Needless to  say,   the effort 

involved in developing inspectors on the  shop 

floor will  be  greatly  reduced if  the variety  of 

standards  to be  conformed  to    is decreased*     It 

is therefore recommended that an action programme 

be drawn up stimulating the  standards that ncods 

tc be evolved  on a priority basis so that the 

Iranian Standards Institute  can come up with the 

requisite  standards in the  next  4-5 years.    If 

such an action programme is evolved and implemented¡ 

the new plants would have a set of national 

standards to go by when their operations commence. 
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6,7  Standardization ^f  Plant ¡::l7srr3 

Quite apart from the   question of standards is the 

other questi on of  standardization of pi nt  alzos. 

'This would apply particularly to industries like 

coment,   glass,   refractories,  vegetable  oil,   eu^ar 

and similar units  where^ throughout   the  world, 

there are already more  or less standard plant 

sizes evolved from  availability of  series-produced 

equipment alon¿ the   line.    If  one  or  two  standard 

sizes in each of  the   industries  is  enforced,   it 

would bo possible  for the plant manufacturing such 

equipment to procure   desijiiS fron acceptable and 

internationally reputed   sources  for use  on all 

the plants expected   to be sot up in the  coning 

years, unless significant modifications are 

introduced by  the   original design suppliers.     Such 

standardization would facilitate the  distribution 

of the cost of product desig-i and production 

documentation can be   distributed over a number of 

customers, a factor  which will make for reduced 

costs.    It may be   stressed that  if product design 

and production documentation has to be purchased in 

each individual case,   there does not  seen to be 

any hope of local aCLuipment bein¿ anywhere near 
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being competitive with imported equipment. 

While it may be argued that a particular plant 

size    not co-incidental with the  standard size 

would le^d to economies in operation,  the 

question needs to be viewed against  a 

totality of factors.    If capacity  for local 

manufacture is to be created,   circumstances must 

be generated for such capacity to  operate 

profitably.     There will no doubt  be  some exceptions 

on account of special circumstances  obtaining in 

particular cases. 

As local design and development capabiliiyÄncreasea 

and export markets for manufactued  products grow, 

the need for importing product design and production 

documentation will dwindle and the  restrictions 

of specified standard sizes will automatically 

disappear. 

It i3, therefore,  suggested that an authority be 

identified to review the situation  for each 

industry and recommend suitable standard plant 

sizes for enforcement.    Such an authority can be 

a committee comprising user industries and 

technical officers of Government and necessary 
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technical studies may be carried out by 

Consultants or industry experts obtained through 

UH offices.    Early action in this regard is 

suggested so that  identification of  standard 

plant  sizes can be  completed in time for new 

plants obtaining necessary production documentation 

and arranging for training etc.  before commencement 

of operations. 

6.8       Testing and Certification 

A  significant portion of    the  equi prient  suga»; ¿¡\ cl 

for local manufacture is for use under sovere 

conditions of stress and hazardous  environnant 

e.g.   equipment for uae  in Oil and Chemioal 

industry.    It is,   therefore,  most  essertial tha\, 

local plant manufacturers supply equipment to 

strict  standards,   in terms of  quality of 

material, design and workmanship.     This can benr 

be ensured by instituting a National Inspect*r>? 

end Testing Authority backed by adequate  testing 

facilities and trained  personnel to certify 

all equipment for use.    Such certification 

should be enforced by statute .w^.er*  a?fety to 

life  and property  is involved.     The  creation 
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of  such an authority with  statutory backing 

will,   it is believed, go a long way in ensuring 

quality and minimizing hazards due to faulty 

workmanship or design. 

^•9        Statutory Codes 

In addition to ourrently  existing facotory la,a 

and rules which are  directed at  such aspects 

as hours of work,  working conditions in factories 

etc.,   it  is recommended  that a set of rules 

should be evolved early dealing with safety of 

equipment.    Such rules would prescribe minimum 

standards for design,  fabrication,  testing and 

erection and would be enforced by statute. 

These rules are to be distinguished from design 

codes to be    evolved by Iranian Standards Institute 

.^nd would be directed at preventing hozares on 

account  of inadequate equipment      Such rules 

would form the basis for the Testing and Certifi- 

cation authority mentioned earlier. 

6,10      Protection 

It is well known that heavy engineering facilities 

call for large investments and involve long 
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gestation periods.    Such being the  caso,  it will be 

necessary for concerned authorities to assist  the 

plants with a measure of protection so as to 

ensure the  production *\nd salo of  items mnnuiV,cturod. 

Till  such tine  as the completo matrix of jneVfcti-ial 

infrastructure   is developed   including local 

availability  of   parts,   components   and raw material 

as well as  design and development,   prices of local 

products may  tend to be somewhat   higher than  the 

prices of  imported products.     At   the  same time,   it 

is also not unusual for exporting  countries to 

subsidise   exports in some form  or   the  other 

so that export  prices are lower than local 

prices even  in  the exporting  country.     Simultaneously, 
there are  cases   of exporting countries dumping 
products at  untenably" low prices  for the  purpo.es 
oí c-.^turiixg,  new markets.     It  is,   th. ... oí .:T.,   :¿^t 

-j.lwayfi as     simple as it seems to   say that because 

prices at which  imported products  are much lo\;er 

than those  of local manufactured  goods,   that local 

manufacture  is  inefficient. 

It becomes,     therefor-, necessary  during  the 

initial years to  afford protection to local 

industry though  this may not  always be co-incidental 

with general economic policies      Tho problem has 
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often to be viewed  in the context of establishing 

an industrial base  in the country    nd reducing 

dependonce on imports.     It is conceded that  the 

protection would have to bo judicious to  SOG that 

incompetence  ^.nd inefficiency is not  encouraged. 

Apart from marginal price protections,   it must 

be ensured  that if the  loc?.l manufacturer is 

about  to  deliver the goods in reasonable   time 

and of acceptable  quality     the  s.ane  will  be 

excluded from foreign suppliers even where  total 

project  agreement  backed, by libera   credits arc 

concerned. 

6.11      Turn-key Contracta 

If local equipment usaj,e has to be maximised, 

local manufacturers  of  plant and equipment muat 

be encouraged to quote for execution of  complote 

projects on a turn-key basis.    Turn-key project 

countracts not only afford wider margins  to 

manufacturers but are also conducive  to  building 

together an integrated work team and affording 

job satisfaction to  the  best techn^al men. 
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6.12.      Investment Policies 

Since the projects in developing count^i-Ts have 

often to contend with a variety of problems 

which hinder rapid build up of production 

capability,  it is oftenadvantageous to phase 

investment  so  that  the entire invostnent is 

not  blocked and left unutilised till full rated 

production comes  into being.    A usual pattern to 

get   over this difficulty is to introduce production 

at  an early stage  t'.rough assembly fron CKD components, 

tapering in higher contents of indigenous components 

as  in-house manufacturing capability develops    In 

auch a caso,  the  investment in plant equipment and 

buildings is judicially phased out  so that only 

the minimum necessary for production at  each sta„e 

is put in.    It  is felt that  such a phasing of 

investment and production would be the most 

advantageous for manufacturing facilities suggested 

in this Study. 
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Table-1  i growth »ate of investment ip Sectors 

Involving Construction Activity 

îr^it ï frte Ifr Annum 
15S5357 

Related Boonomio 
Sector 

Agricultural and 
Allied Activities 

i57í-fl fT?ïï-M 

7.5 

lPiLL9ator 

e.5 7 National Income 

Industry and 
Mining 12 11 10 Index of Industrial 

Production 

Qas and Oil 12 11 10 Index of Industrial 
Production 

Water 8,5 7.5 7.0 National Income 

Communications & 
Transport 12 11 10 Index of Industrial 

Production. 

Telecommunications    8.5 7.5 7 Nat ioual income 

Rural Development 8.5 7.5 7 National Income 

Urban Development 
Construction and 
Housing« 12 11 10 Index of Industrial 

Production. 

Iducttion 8.5 7.5 7 Nationel Income 

Tourism 8.5 7.5 7 National Income 

Health 8.5 7.5 7 National  Income 

Social Welfare 8.5 7.5 7 Notional  Income 

Power Per MVP i >ro grammi i 
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TABLIS 3 

Supply-Demand Balance for Capital Oooda under Study 

o, 
Yearly uJgulr¿Vient s       7"* ., JflWfrl Production , 

Category of equipment    Unii \W¡Í11 19f?-8Fl3ö2"=87        Aiag^"      oJ^iffi 

No. 

i re.^&ure Vessels Tons 8üC0 6,500 6,500       6,500      6,500    - 

Storage Tanks,   Bins Tons 12,350 13,000 13,500            700          700    II      1,9' 
low Pressure Vessels 

•>.      Heat  Exchangers Tone 3,400 2,700 2,700        2,700      2,700    II 

'...      Furnaces & Kilns 'ions' 300 3,¿00 3,350          -                           II      3,£ 

:>,      Conveyors (Belt, Apron Tons 300 1,700 2,200   J* 1,725    Nil          II 
•I Screw) 

Bar/hot Ulev'tcrs Tona 10 20 40 
Ban  ¡Hills  an* 
uatcn¿rs Tont "O 1 ,350 1,600          -               «II      1,3 

Crucera & Ffc.-^-rcB Tons 150 1   <'00 1,350      ',-               -    .      II      1 .C 

9.       filters,  Drum ft Plate Tona 150 400 '500          -                             II 

I '.\     Jrumus «I Compressors Tons 400 570 600 

1 I.     bcreena, Cyclones, Tons 60 340 430         -               -           II 
Ventilators 

12.    Mechanical ¿quipaient Tons 670 1,650 2,400          -               -           II 

'3.    Technological Structure   Tons 900 3,350 4,300        1,200      1,200    II 

Iliacellaneous Tons 1,000 2,000 2,500          -               - 

Vôr~"i*têmsi 4,7,b,^ and 11  acTua'l o¿\" ""~'o:î~ù,inui'acturing *TÍechabical hani 
plants during 1972-77 v;ill Include r . .   •->*• stated demand can bo taken t 
for 1977-82 because of load times  in c.ve^;Lon and under  btuc'y. 
commission inf. 

1 A 

|    SE CTItN   1     | 
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Goods under Study 

Annual Production oT 

\$ltf       WM   Unif9ïÎ|f7 
No. 

•JL     10 I I 31 
T97T 

HZ 

Balance 

 1W 

33 

6,500 6,500 - 

700 700 II 1,950    2,500 

2,700 2,700 II 250        275 

-    * II 3,250 3,350 

* 1,725 Nil II 400    2,250 

1,500 Nil 

9,700 9,800 

450 Nil 

Nil Nil 

¡ill Nil 

- II 1,300 1,750 Nil Nil 

- II 1,000 1,750 <W N-i}. 

- II 400 600 Nil Nil 

- - - - 400 570 

- II 150 200 Nil 140 

- II 800 1 ,200 Nil 450 

)  1,200 II 500 625 Nil 1,825 

- •• • ~ 1,000 2,000 

ia can bo taken to b« for usea othor than in ¡Sectors 
under btucly. 

|    SE CTItN  2     | 
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2 ri 

20 

30 

31 

32 

4 3 4 5 6 

rxtrudors Nos. 27 84 113 

I .lo. intruders Nos. 10 17 30 

rlow koulding Machi aes No 3, 12 32 36 

J -,  .iJ. "• :/extruder N03. 40 56 75 
>. :; •" irle r 3 

UT 

Tic .-vie not ting Plastic 
.*-!''." C" & C ñ 

I vi j o e t : o n Moulding 
Machine 

Tyiv.  Curing Ire caos 

Tyre Building Ilaohines 

St'-.r1: Preparation 

r."iV>)or Lxtruder 

3-Poll Calenders 

lioulJing Machines 

i/ozc-rs 

Graders 

bcrapers 

Shovels/Loaders 

Excavators 

33.     Rollers 

TU    Concrete Mixers 

35. Vitrators 

36. Crushers 
37. Tower Cranes 

Nos. 

NOB. 

SE CTI•N   1     | 

27 

8 

62 

13 

80 

23 

No 3 c 19 22 36 

Fos. 10 13 22 

Nos. 5 6 10 

Nos. 2 3 6 

No 3. 1 4 10 

Nos. 2 2 . 3 

Nos. 1 
(in 5 

3 
years  ) 

2 

Nos. 236 472 - 

Nos. 231 "^0 - 

Nos* 19 25 - 

Nos. 224 470 - 

Nos. 113 1Ç2 - 

Nos. 547 1?',0 - 

Nos. 395 713 - 

Nos. 535 105J - 

Nos. 45 7« - 

Nos. 41 84 - 

100 190 
(4500) (8500) 
400 1000 
(2000) (5000) 
150 

(300) 
300 
(¿00) 

I 5r 

I 1! 

I 2\ 

I r 

I 

I 

50(300)    83(500)    - 

41(800)    84(160 0    - 

5( 

III 200 

III 200 

III 20 

III 250 
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•    8   " 1 10 
• n 12 13 

I 50 70 Nil Nil 

- I 15 25 Nil Nil 

- I 25 35 Nil Nil 

I 75 100 Nil Nil 

50 70 Nil Nil 

I 

I 

25 

15 

30 

20 

I1"1.:" 1 requirement met 

Nil. Ml 

Nil IM. 1 

5 6 

2 3 

1 4 

2 2 

1 
(in 5 years 

1 
) 

- - III 200 400 

- - III 200 400 

- - III 20 25 

- - III 250 450 

JOO) 

190 
(8500) 

-' - - 

) 
•"»OO) 

1000 
(5000) 

• ~ • 

3 

•J) 
300 
(uOO) 

• •" • 

- - - - - 

00) 83(500) - - -' 

00) 84(160 0 - - - 

Negligible Negligible 

NogliGible Negligible 

Nil      Nil 

Nil      Nil 

Nil      Nil 

147 

245 

585 

Nil 

Nil 

210 

413 
Figures in 

1050  brackets 
„.,  denote Tons 
nil 

Nil 

I    SECHI«   2Î 
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TABLE  :  4     Pattern, of Jnyestinenta 

1214       1225      lala      12ZL      i2Ji: 

'*"!'-- M - jmcl. Rubber KacMn£ 
lU-1 : ii T t r7i TT1 

ln-c  -tnent   (   105 Ü3 S   ) 

•. :    TA'tion   (   NOG.   ) 

. ' 4"::.nd.  (   Hof¡.    ) 

I veutaont   (   106 US $   ) 

j    auction   (   Tonnes   ) 

,...-  uid  (  TonnfiO   ) 

i" •;.; iv" j f * k' 

a^c^cnt   (   106 U3  S   ) 

¿.•onction   (   ïlos. M/ce.   ) 

(   Tons spares   ) 

Jemand  (  Nos,   M/cs.   ) 

0.70 

1.00 

t ~. 

2.00 

/- 

1.50 1,34 0.40 0.38., 0.26 0.2i 

- 155 

726 , 

205 255 255 

.Ì1.50      10.00_    4 50 

8000 

 16500- 

5.00 

2.00 0.50 

-/A 

11.50 

0.4 

10000      12500       13! 

5.80 5.6C 4.70 4.5 

270 400 535 67C 

750 1100 1500 18f( 

3545— // 

got£ » 1.    Investment includes working capital. 

2.    Aotual denand on Unit  2 will be about 2 
in advance of daraand  etat ed which refer, 
erected  equipmevfc. 

|    SE CTI IN   1     | 
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: 4      ¿kttejau°£-SKM^^ 

m      WS.      im      U2ft      1S29      1330      12SL      U» 

0.40        0.38.,      0.26 

155          205         255 

 726 . —//— 

0.20 0.10 0.08 

255 310 330 350 350 

-1423— •  / 

4" 50 2.00 0.50 0.40 

8000 10000 12500 13500 14^' ', •• 

^6500— //- - . •       — -V 

: o     143°° 
 / 

5.80 5.6C 4.70 4.50 3.90 1.24 

270 400 535 670 960 1020 1275 1275 

750 1100 1500 1850 2650 2800 

_7186__ 

3500 3500 

 / 
—3545— 

, includes working capital. 

;and on Unit 2 will be about 24 mcatha 
.. of i ornand stated which refers to 
uiprne it. 

|    SECTIIH 1     Ì 
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C P fi ï S ff 1 S 

¿aw»ry EP4, çoffç^eioai 

Voluse-I   i    ¿griFffittYt  9* «9TOtrW9Bll 

1 • Introduction 

2. Coverage 

3. Methodology 

4« Forecast of Conmodity Requirements 

5* Petrol*um Rufining 

6. Chemical» 

7* Rubber and ftubber produots 

6« Ceaent 

9. brick» 

10. Wind oVj Flete  end Sheet Olee« 

11« Glue «hells for Incandescent 
Bulbs and Fluorescent Tubes 

12. Olee» ¿ottle s 

1 3» Cereaic S&nlteryv&re 

14. Household Chinawaxe 

15* Geremie Tiles 

16. H.T. it L.T. Insulators 

17« Shoes 

16. Tenne rie» 

19* Refractories 

20. Food Processing Industries 

(i) 
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21. Vegetable and Fruit Processing 

22. Construction Iquipmstnt 

23. Prewnt end Futur« Production 
Capacities 

24. Plant ft Rquipment Requirement« 

25. Maintenance Requirements 
Appendices 

Volume-lit  PgsyjMlitles of Moil HftnVil9lWf 

1. Processes of Manufacture and 
Grouped ütiuipaent Requirements 

2. Present Capability for Local 
Kanufaeturo 

3. Suggest ed S~pana ions and Mew 
Units 

4. Requirements of Technical Infra- 
structure and Institutional 
Arrangements. 

5. Auxiliary and Paeder Industries 

6. Sources for Procurement of Procluot 
Design and Manufacturing know-how 

Volume-Illi nt-fff*ibilltv 8*tt*fra 

1. Suggested Plants and Products 

2. Rotes on Pre-Feamibility Studies 

3. Anelyai« of Financial latimetee 
for Suggested Rev Units. 

4. Investment and Production Pattern 
and Suppôt Requirement* 
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Aan.xurt XII-1      Iw-mtUMlity Study for 
*ubt>«r and PlMtio B%uipaoiit 
Plant. 

Ann.rurt III-2     Pre-Ftwibtlity Study for 
Ot»tnt, Sugtor Mid jOlitd 
Maohlnory PUnt. 

¿nn.xur. III-3     Irt-I»Mi»ility Study for 
Construction Maohin«ry 
Plant. * 
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Anncrure  1.1 
Shoet 1   of 49 

gPEfllFICATIOMa Q» MAIM BûUIPMEKT USED 

IN L PRTBOUUM rariaytY 

The following equipment haw« baan cnr«rad 

in these apaeif i cation« t- 

1•       0oluana 

2. Veaaala 

3. Punpa 

4. Compro tori 

5. Reactor« 

6«        Exchanger» 

7.        Furnacea. 

Tha abova «pacification« hará bean praaantad 

in two part« i- 

Part 'A*  t Complete  rafinary without lube unit« 

Part 'B'  t Only Lub« unit«« 

Tha »min proceaaing unit« included in tha«« two 

part« ara a« follow«.    Unit oapacitiea ara alao indicated 

«Ion« with* 

m 

I. 

XI. 

a) Atmoepherio Unit 

b) Vacuum Plash Unit 

a) Unlfinar 
b) Platfomar 

III.    Viabreaker 

IV.    laoaax Hydro crmcker 

100.000 BPSD 

40,000    • 

10,500 • 
12,500 « 
16,000    « 

14,400    • 
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V. Cauetic Treating 

TI. Light anda R»coT«ry for LPO 

VII. Hydrogan Plaut 

VIII. Bitumen Unit 

IX. laine îreatera 

Annoxure 1.1 
'Sheet 2 of 49 

For Naphthft/Karo etc. 

1,000 BPSD of LPO 

30 104 8cft/day     - 

5,000 BPSD 

For gat for H2 Plant. 

Lut» uniti for producing 100,000 t/yaar of lubes 

with the following proceaaing units »- 

I. Vacuum Unit 

II. Furfural ix trac ti on 

III. MIX davaxing 

IV, Luta hydrofiniahing 

V« Propana deaaphalting 
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Annexuro 1 «1 
Sheot  3 of 49 
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tBsrai*^ 

PflSIQN CHARACISaiflliaS 

Heat duty 

Inlet temp.    C 
HC 

St ta» 

Outlet Temp.     C 

HC 

Sttaa 

Fressure inlet kg/ca 

St «an 

Pressure outlet kg/ca 

HC 

Steaa 

ggffBTlffî0TTQ* P^AIM 

Material of Construction 

Tutti * 'ittlngi 

Radiation 

Convection 

Tubular detaili 

Strueturals 

Tub« sis« 

Deeign Ttap.  °C 
2 

Deeign prêteur« kg/oa 

Approxiaate tonnaft 

66 x 10° Kcal/Hr. 

275 

152 

375 

350 

3.85 

3.48 

3.*5 

,5 Cr. 0.5 Mo 
C.S. 

-do- 

25 Cr.  12 Hi 

C.8. 

168.3 x 5.56 

415 

16 

550 K.Ï. 

Ir 20 
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STUDY  fOR  CAPITAL   600DS   INDUSTRIAL   HWJECTS   IN   IRAN 

Ànnoxurc 1.1 
Sheet  21  of 49 

2.    FTJRKAC3  (VACUUM TOH) 

Heat duty 

Material 

21 x 10 Koal/hr 

Convention section 
tubes * CS. 

Radiation section 
tubes « 7* Cr 1/2 Mo. 

21 
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STUDY   FOR  CAPITAL  60008   INDUSTRUM.   PROKCTS   W   HUN 

Annexuro 1.1 
Sheet 22 cf 49 

FORNACI      (UNIPIN3R/R JFORMSR) 
(No.  3 -6) 

FORMER 

Pejlfin Characteristics 

Hsat duty 10    Kcal/hr 

Inlet temp. °c 

Outlet temp.  °c 

Pressure inlet kg/cm2 

Pressure outlet kg/cm 

II III 

mnm 

16.3 7.9 3.5 8.7 

366 440 465 275 

535 535 533 400 (max.) 

28.8 27.2 25.7 36.7 

27,6 26.3 25.2 35.2 

Construction Details 

Material of construction 

Tubes/fittings 

Radiation 

Convection 

Tubular details 

Structurais 

Maximum tube sise, 

Design Temp. C 

Design Press. 
kg/cm2 

Approximate 
tonnage 

.mm 

2.25 Cr IMO    3.25Cr 2.25 Cr    18/S.S. 
IMO        1M0 

-do« 

25 Cr 
12 Mi 

CS 

168.3x4.4 

590 

31.8 

150 

-do-      -do- 

25 Cr    25 Cr 
12 Ni    12 Hi 

CS C.8 

-do- 

25 Cr 
12 Hi 

CS 

168.3    168.3 x    168.3 x? 
X4.4      4.4 
590        510 440 

30.0 

90 

23.4 

40 

40.4 

95 

22 
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FURNACE  (VISBR&JÜÜ&) 

Annoxure 1.1 
Sheet 23 of 49 

DESIGN CHUUCTKKISfXCS 

Heat Absorbed, KC/HR 19.025 x IO6 

Inlet temp. °0 

Product 270 

Water 50 

Outlet temp. °C 495 
2 

Total surface arta M 922.5 
2 

Inlet pressure, Kg/cm 40 

Flo* rate Kg/HR 62,100 

CONSTRUCTION DETAILS 

No. required 2 

Material of construction: 

Tubes/fittings 5 Or 0.5 Mo 

Superheater coils c.s 

iubular details 25 Cr 1 2 Ni ASTM 447 

Tube sise 114 x 10 mm 

No. of Burners 16 

No. of Soot blowers 26 

Tubes/fittings 6.70 MT 

Tubular details 48  " 

Stack 9  • 

Structural eteel work 140 " 

«3 
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Annoxurc 1.1 
Sheet 24 of 49 

uefractory 

Insulation 

Refractory 

Total for two NOB, 

40 MT 

120 MT 

IO MT 
# 467 n 
934 MT 

24 
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STUDY   TOR CAPITAL   GOODS   INOUSTRIAl  PROJECTS   IN   IRA« 

Anncxurc 1.1 
Shoot 25 of 49 

mm ( ISOMAX; I 
(Nos 6-11) 

Service             Reactor 
Charge 
heaters 

2 Noa. 

Debutariser 
Eeboiler 
Heater 

1  No. 

Fractionator 
Feed Heatar 
1:.ü<3. 

Stripper 
Heater 
.1 .No. 

Inlet Tenp.°C        391 243 - 218 
o 

Outlet temp. C      441 284 274 249 

Outlet pressures J49 
Kg/cm2 

12.65 0.9 '0.9 

SîîiSS **•""*••  158 kg/cm 24.6 14.05 14.05 

Design Absorp- 
tion rate               8.75 8.7 3.70 1.16 
106 K.Cal/Hr 

ÇENVM SPSÇIFJÇATÎPIT 

Max.   tube size      168.3 0» 168.3 mm 168.3 mm 168.3 mm 

Material                  18 Or.8 Ni C.S C.S C.S 

Fittings                  Forged 
ASTM À403 
wp 304 

ASTK 234 
Orad» WP 

ASTM 234 
frrade VP 

ASTM 234 
Orade VP 

Burners                   Oil/Oas 
fired. 

Oil/Oft« 
fired. 

Oil/Oas 
fired 

Oil/Oas 
fired 

Approx. tonnage        195 95 40 16 - 346 

25 
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Crude storage 

Products 

Totti  Tonnage 
(Vith  structural steel) 

7 days 

1 5 days 

13,750 M.T. 

Upto 8 mm thickness 7300 M.T. 

10-12 mm  thickness 4240 M.T. 

Beyond 20 mia thickness       962 M.T. 

49 
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Heat Duty 
Servie«                  x106tXal/hr 

Area 
aq.m. 

• 

Peaifm T«mo."C• m*Tnr7mirrm^rrfr^m 
Unit Steel Tuo e Steel Tuba         i 

1 2 5 4 5 "    6 1 8 

I         1. 
Vacuus 
Unit 

Gae Oil Exchanger 0.94 3x100 175 195 17.6 7.0           «5 

2. Qaa Oil Cooler 2.1 1x128 165 60 10 5.5           = 

3. Oaa Oil Cooler 2.1 1x128 165 60 10 5.5 

4. Spindle Oil Cooler 0.28 1x25 216 60 13 5.5           : 

5. Light  Oil Bxohanger 0.93 1x100 291 196 12 17.6 

6. Light  Oil Exchanger 0,93 1x1000 291 196 12 17.6 

7. Light  Oil Cooler 0.96 1x7? 195 60 12 5.5 

e. Heat »chancer 2.1 3x100 306 196 6 17.6 

9. Int.  Oil Exch. 0.38 1x78 336 250 7 17.6 

10. Int.  Oil Cooler 0.78 1x37 263 60 7 5.5 

11. Hy. Oil Exch. 0.55 1x100 348 250 7 17.6 

12. Hy.Oil Cooler 0.99 1x46 270 80 7 5.5 

13. Short  Ree.Exch 1.0 1x109 360 275 11 17.5 

14. Short  Ree.Cooler 1.59 1x83 185 60 11 5.5 

15. Short  Rea.Cooler 1.59 1x83 185 60 11 5.5 

16. Steam Generator 1.79 2x115 160 333 5 11 

II-Furfural 
Extraction 
Unit17# Feed Exchanger 0.7 1xP' 255 145 9 9 

18. Feed Exchanger 0.7 1x84 255 145 9 9 

19. Feed  Steam 0.13 1x42 220 150 15 7 

20. Column Charge Cooler 1.05 1x155 150 75 8 55 

21. Raffinate Ex changer 1.236 1x123 180 240 5 5 

SECTION   1      | 
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¿Supplement to Anne jure 1.1 
aneex i  01 4 

SteelTube 
TIM Weight 
I.Dxltngth   lg Remarks 

I 
17.6 

10 

10 

13 

12 

12 

12 

6 

7 

7 

7 

7 

11 

11 

11 

5 

9 

9 

15 

8 

5 

T I H AL 

7.0 565x7117 2x4200 

5.5 565x7135 5080 

5.5 565x7135 5015 

5.5 287x6906 1415 

17.6 565x7244 5710 

17.6 565x7244 5700 

5.5 424x7056 2175 

17.6 565x7274 3x5450 

17.6 495x7239 4660 

5.5 339x6981 1860 

17.6 565x7239 5820 

5.5 360x6993 2375 

17.5 635x7356 6820 

5.5 495x7108 3930 

5.5 495x7108 3850 

11 1150x9230 2x8450 Kettle Type 

9 500x6878 2875 

9 500x6878 2836 

7 360x683* 1650 

55 655x7130 6550 

5 565x6901 3682 

I    SECTION   2 50 
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22. Rafinate Bxohanger 1.236 1x123 180 240 5 5 

23. Furfural Condenser 1.506 1x187 140 75 2 5.5 

24. 1.367 2x160 100 25 2 5.5 

25. Raffinate Cooler 1.12 1x68 210 75 4.5 5.5 

26. Cooler 1.616 1x208 115 75 9 55 

27. Extra  3olv./Furfural 1.59 1x135 HO 200 6 11 

28. Extra  Solv./Col.Vap 3.28 2x230 210 200 2 7 

29. Extra Soov./Col.Vap 4.54 4x197 230 210 2,5 5 

30. Steam Generator 0.656 1x21 220 75 2 55 

31. Steam (Jener tor 0.2 Ir.: 220 75 2 55 

32. Extract Cooler 0.351 1x66 200 75 5.5 5.5 

33. Azcotrope Cond 0.882 1x62 150 75 5 5.5 

34. Furfural Cooler 0.881 1x44 190 75 6 5.5 

35. Surface Cond 

36. Surface Cond 

37. Surface Cond 

III - Solvent 

Unit 
38.Feed Mix Steam 0.24 1x16.5 180 1C0 5 15.5 

39. Feed Mix Steam 0.24 1x16.5 180 100 5 15.5 

40. Feed Mix Cooler 0.25 1x<0^ 100 7.5 145 6 

41. Feed Mix Cooler 0.25 1x100 1.00 7.5 145 6 

42. Solv.  Ammonia Cooler 0.32 1x60 -15 55 16 6 

43. Solv.  Ammonia Cooler 0.32 1x60 -15 Ï5 16 6 

44. Solv.  Ammonia Cooler 0.38 1x60 -30 -2 16 5 

0.351 1x66 200 75 

0.882 1x62 150 75 

0.881 1x44 190 75 

0.42 1*18 

0.76 1x33 

0.246 1x25 

SECTION   1      | 



» V 

-h 
N I D C 

^ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR   CAPITAL   GOODS   INDUSTRIAL   PROJECTS   IN    IRAN 

Supplement to Annerare 1.1 
Sheet 2 of 4 

5 

2 

2 

4.5 

9 

6 

2 

2.5 

2 

5.5 

5 

6 

-1 "    * io 

5      565x6901 3648 

5.5    720x7305 7000 

5.5    720x7010 2x5750 

5.5    440x6901 2158 

55     720x7310 8500 

11     655x7156 4830 

7      800x7200 2x6850 

5      720x7300 4x5650 

55     500/1OOOx 2280 
3854 

55     450/1 OOOx 3345 
7277 

5.5    440x6900 2600 

5.5    440x6925 2900 

5.5    375x6900 1825 

300x7000 1100 

375x7000 1700 

340x6800 1450 

44- 

Condenser 
for Ejectors 

5 15, .5 340x4000 975 

5 15« .5 340x4000 975 

145 6 650x7200 5000 

145 6 650x7200 5000 

16 6 510/655 3200 

16 

!6 

6 

5 

510/655X 
7151 _ 

510/655x 

7151 

3200 

3200 
51 
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1 * 4 5 6   -. 7 JBU. 

45. SolT.A—onla cooltr 0.34 2x60 -30 -20 16                3 *5    i 

46. 8«lT.0il ft  8O1T. 1.t5 2x110 150 90 2                  í 

47. Oil ft Was Klx.lxo« 0.66 1x75 200 175 9                3 1*5 

48. 9O1T. Oil Oond 4*24 4x129 160 130 3.*           í 

49. filtrate 3tea& 6.66 2x162 230 180 19.9          1 

50. Filtrate Steam 6.66 2x98 230 180 1*V9 

51. Oil ft Solr.Steaa 1.05 1x125 230 200 15.5          < 

52. Solv .Vater Cond, 2.9 3x125 140 T5 2            v   < 

53. Wax Nix preheat 1.06 1x75 180 105 5 

54. Wax Nix Preheat 1.67 1x75 230 135 19*9 

55. Wax Nix Pf«heat 0.72 1x76 310 170 15e* 

*• Vax Wax     nix 1.1 1x43 170 96 <.; 

57. Solv. Water 4.19 4x175 135 ?l a 
56. Oil Solv.Cooler 0.24 1x50 120 T| 5 
59. Solv.Water Cooler 2.74 4x100 150 75 2 g 

Solrent 60« Steam Solr. 0.061 1x13 180 110 5 
•VaxiBf 

61. Inert Oaa Cooler 0.121 1x23 190 75 2 

62. Inert Gae 0.066 2x60 -15 80 16 

63. Double Pip« Bxoh. 0.16/ 
0.77 

12x41 

64. Double pipa chiller 0.06/ 
0.77 

12x41 

65. Double Pip« Chiller 0.12/ 
0.49 

12x41 

IV.Lube   2* 
Oil Hydro55« 
flniaal&fg~ 

Peed Affluent 1.67 3x60 360 425 60.9 75.5, 

Vapor Cooler 0.26 1x15 265 55 73.9 
66. Vapour Cond 0.27 1x45 55 55 

69. BJeotor Y a p. Oond. 0.76 

70. Oil Prod.Cooler 0.60 
; 1x53 165 60 6 
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'Sheet 3 of 4 

7 a <\   -       **             •> ^  

16               3 

2                  6 

t5 310/655x 3200 
7151 
635*7314 2x4860 

5                3 *5 495x6920 2970 

3.t            2 720x7200 4x6250 

15.5          1 700x7318 2x6300 

ij'tf          1 '   ..  - 565x7270 2x4320 

15.5          < 635x7225 5250 

2            v   i 635x7200 3x5750 

5          : 580x7231  3410 

ii»5       : 510x7000 3750 

15,5         < 495x7033 3375 

« ; 425x6656 2085 

a 795x7300 4xt750 

5 440x6900 2600 

2 585x7100 4x4400 

5 340x4000 975 

2 375x6750 1370 

1« 320x928    2x3150 

145x135DD 

145x13500 

145x1390> 

eo.i 
73.5 

75.5 

52 
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1 2 , 4 5 6 

81.5 71. Feed-Oil Prod. 0,75 1x56 165 265 
72. Ve.pour Cond. 0.016 225 55 5.6 

73. 
ropnnt Dea- 
.ltlng Un*74. 

Make-up 
Cooler 
Feed Cooler 

0.006 

0.24 1x69 

105 

310 

55 

180 

30.4 

19 
75. Propane Cooler 0.45 1x127 85 75 23 
76. Oil Propane ftol 

Preheater 
5.3 2x116 100 190 27.5 

77. Oil Propane Rol 
Preheater 

2.9 1x15 120 190 24 

78. Cil Propane Sol 
Reboiler 

0.39 2x39 310 180 19 

79, Propane Cond 12.4 18x115 205 75 23 
SOConp .Prop.Cond 0.145 1x29 120 75 23 
81. Heat Bxch. 0.224 1x70 100 180 '   27.9 
62. Asphalt Cooler 0.5 1x119 75 250 5.5 
83. Oil Propane 3ol. 

Preheater 
2.02 3r?1 

SECTION   1     | 
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81.5 8.5 

5.6 

50.4 

19 46 

23 55 

27.5 6 

A 6 

19 23 

23 5.5 

23 5.5 

27.9 9 

5.5 11 

+ ^ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
N I D C STUDY   FOR   CAPITAL   GOODS   INDUSTRIAL    PROJECTS   IN   IRAN 

Supplement tc Annexure 1.1 
Sheet 4 of 4 

500x7349 4425 

635x7147 6140 

590x7050 2x5250 

635x7189 6500 

530x^026 2x2280 

565x7160 18x5430 

360x6974 1920 

500x7118 4tÇÔ 

600x7283 4950 

425x4277 3x2340 

â S io H 

Double Pipo 
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STUQV   FOR  CAPITAL   GOOOS   INDUSTRIAL    PROJECTS   IN   IRAN 

Ànnexure 1.3 
Sheet 1 of 5 

0ftlv List of Plant h 
for 

«rodiiotlon of"ï*Rl Benone à Stvrene 

Capacity:    Ithyl Benzene   - 200,000 tont/year 

Styrene -    50,000 tone/year 

1. 

—'nrnrwTi 

4 ou.« 6 

2. Alkylator 2600x12500   m 2 

3. Settling Veeael 25 cu.m 2 

4. Settling Veeeel 50 cu.B 2 

5. Veeeel 100 cu.m 3 

6. Settling Veeeel 5   CU.B 2 

7. Veeeel 5   CU.B 9 

6. Veeeel 10   CU.B 4 

9. Veeeel 32 ou.B 1 

10. Veeeel 20 eu.m 4 

11. Veeeel with Agitator 2e",  eu.m * 

12. Veeeel 5C eu.m 3 

13. Veeeel 25  eu.m 

14. Veesel 3.2 eu.m 18 

15. Veeeel with Agitator 0.63 eu.« 

16. Collector 2   CU.B 

17. Drum 1  eu.m 

18. Collector 3 eu.B 

H. Collector 3.2 eu.« 

58 
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Annexure 1.3 
Sheet 2 of 5 

z I 
20. Settler 

21. Clarifier 

22. Filter 

23. Tank 

24. *ank 

25. Tank 

26. Condenser 

27. Condenser 

28. Cooler 

29. Heat Ixchan¿er 

30. Heat Exchanger 

31. Seat Ixtfaaager 

32. Condenser 

33. Condenser 

34. Heat lxehsn^er 

35. Condenser 

36. Cooler 

37. Condenser 

38. Cooler 

59. Cooler 

«0# 
Coadenaer 

41. Cooler 

42. Heater 

43 Hester 

20 cu.a 

6000 o.d.( 
16000 H»«* 

0 2000 an 

100 cu.a 

63 cu.a 

25 cu.a 

102 »q*B 

31   sq.a 

22 sq.a 

13 •*•» 

50 sq.a 

144 eq.a 

110 sq.a 

250 sq.a 

16 sq.a 

44 sq.a 

13 •*.« 

9 eq.a 

6 tq.a 

49 •%.• 

84 •*•• 

42 sq.a 

28.5 sq.a 

28.5 sq.a 

59 

1 

2 

1 

6 

4 

1 

1 

5 

2 

1 

8 

? 

3 

1 

4 

5 

2 

3 

3 

1 

15 

1 

4 

2 
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Annexure  1, 
Sheet  3 of 

3 
5 

1 2 3 4 

44. Heat Exchanger 3  sq l.m 1 

45. Condenser 340 sq.a 5 

46. Condenser 630 sq.m 2 

47. Heat Exchanger 54 sq.m 4 

48. Heat Exchanger 21   sq.m 1 

49. Heat Exchanger 117 sq.m 1 

50. Condenser 150 eq.m 1; 

51. Cooler 24 i sq.m 1 

52. Condenser 890 sq.m 2 

53. Centrifugal pumps 
sizes 

of         Q(cu.m) 

0.07 
fitllL 

30 2 

0.15 30 .2 

20 20 .1 

10 57 9 
4.8 65 1 

2 65/40 30 

10 25 1 

2.5 35 1 

2.6 40 4 

3*8 30 1 

7*30 40 2 

10-35 40 2 

0.5-1 9.5-37 2 

30-61 58-45 2 

10-25 57-45 20 

126-182 23-17 2 

20-40 120-140 4 

2-6 65 4 

1.1 
20 

145 
50 

2 
7 

6U 
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Ànnexure A.3 
Sheet 4 of 5 

58. 

59. 

54. Scrubber 

55. Washing tower 

56. Column 

57. Column 

Column 

Column 

60. Column 

61. Stripping Column 

62. Stripping Column 

63. Evaporator 

64. Washing Tower 

65. Column 

66.   Rectifioation Column 

67.   Rectification Column 

66. Boiler 

69. Boiler 

70. Boiler 

71. Boiler 

72. Boiler 

73. Boiler 

74. Boiler 

0 400 mm 2 

0 1600x10000 mm 1 

0 18O0M25 trays    1 

0 2600 mm, 
60 trays 

0 1200 mm, 
40 trays 

0 1400 mm, 
37 trays 

0 1600 Km, 
44 trays 
0 600 mm 

0 4400 mm,  50 
trays 

0 4400 mm, 
37 trays. 

0 3000 am, 
30 trays. 
35  sq.m 

260 sq.m 

178 sq.m 

117 sq.m 

42 sq.m 

28 sq.m 

102 sq.m 

3 

3 

3 

1 

2 

1 

2 

2 

2 

1 

1 

1 

1 

2 

61 
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Anno«»» 
Sheet 5 

1.3 
of 5 

\ 2 3 4 

75. Waste Heat Boiler 710 eq.m 1 

76. Waste Heat Boiler 230 sq.m 1 

77. Collector 2 eu.m 2 

78. Steam Jet Ejector - 6 

79. Steam Super Heater 1300 sq.m 4 

80. Cyclone Separator 50 cu.m 1 

81. Air Blower 13000 cu.m 2 

82. Furnace 1000 kg/hr 1 

62 
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Butadiene Plant 

Capacity: 25,000 Toni/Year 
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Annexure 1.4 
Sheet 1  of 4 

immiti• Hit fî* »*«"* * Amloaont 

Butadiene 

Capacity»    25,000 tone/year 

S.Io. on 

I 
Sis« 
• 

1. Extractive Distillation 
column 

2. Extractive Distillation 
column 

3. Stripper 

4. Tapping Column 

5. Tailing column 

6. Butaliene Kasher 

7. AcetonitrifcReoovery column 

8. Extractive Distillation 
column Reflux drum 

9. Stripper Reflux Drum 

10« Drips Accumulator 

11 • Topping Column Reflux Drum 

12. Tailing column Reflux Drum 

13. Tailing Column Nitrite 
Solution Settler 

14. Ritrite Solution Make-up 
vessel 

64 

01820x31000 mm 

01820x37000 mm 

01420x25000 mm 

0900x18000 mm 

01050x20000 mm 

07200x5320 mm 

0900x16000 mm 

01610x3220 mm 

01610x3220 mm 

0965 x 1030 mm 

01030x2160 mm 

0695x2020 mm 

0695x2020 mm 

0915x1830 mm 

Quantity 
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Sheet 2 of 4 

TT•*" 

15« Topping Column Nitrite 
Solution Settler 

16. Butalieno Settler 

17.Aae*onitrile Reoovery 
Column Reflux Drum 

01260x3600 mm 

0630x1890 mm 

0865x1730 mm 

18» Sodium Bicarbonate Dissolving 
Vessel 

-v. HBAT EXCHANGERS 

19« Peed Vaporizer 

20. Extractive Distillation 
Column Condenser 

21. Extractive Distillation 
Column Reboiler 

22. Extractive Distillation 
Topa cooler 

23. Stripper Condenser 

24* Stripper Reboiler 

25» Steam Generator 

26. Solvent Start-up oooler 

27* Solvent Cooler 

28. Topping Column Condenser 

29* Topping column Re boiler 

30. Tailing Column Condenser 

31. Tailing Column Reboiler 

32. Tailing Column Top Cooler 

0915x1830 mm 

46.5 sq.m 

27 sq.m 

396 sq.m 

105 sq.m 

19.6 sq.n 

340 sq.m 

312 sq.m 

55 sq.m 

110 sq.m 

65 sq.m 

37 sq.m 

10 sq.m 

132 sq.m 

6 sq.m 

33* AcetoniJirile Recovery Column 60 sq.m 
Heat Exchanger 
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 W~                                      A 
1       2 — 

34.  Acetonitrile Recovery Column 
Condenser 

7 

70 sq.m 1 

35.  Acetonitrile Recovery Column 
Water Cooler 

64 sq.m 1 

36,  Acetonitrile  Recovery Column 
Tops Cooler 

4.8 sq.m 1 

PUMPS 

37,  Extraction Distillation 
Column Reflux Pump 

38 ou.m/hr 2 

38. Extraction Distillation 
Column Bottom Pump 

80 cu.m/hr 2 

39.  Extraction Distillation 
Column Transfer Puiap 

120 cu.m/hr 2 

40.   Stripper Reflux Pump 35 cu.m/hr 2 

41 •  Stripper Bottom Pump 80 ou.m/hr 2 

42. Drip Recovery Pump 4 cu.m/hr 1 

43.  Topping Column Reflux Pump 10 cu.m/hr 2 

44.  Topping Column Bottom Pump 6 ou.m/hr 2 

45.  Topping Column Nitrii« Pump 0.25 cu.m/hr 1 

46.  Solution Circulation Pump - - 

47. Tailing Column Reflux Pump 25 cu.m/hr 2 

48.  Tailing Column Transfer Pump 22  ou.m/hr 2 

49. Nitrile Solution Circulation 
Pump 

0.6 cu.m/hr 2 

50. Nitrile Solution Make-up 
Pump 

0.6 ou.m/hr 1 

51.  Sodium Nitrile Solution Make- 
up Pump 

•    0.1  ou.m/hr 1 
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£ I 
52. Acitonitrile Recovery Column 

Reflux Pump 

53. Acetonitrile Recovery ^»»P 

54. Column Bottoms Pump 

55. Acetonitrile Make-up Pump 

56. Aoetonitrile Slops Pump 

57. Acetoritrile Transfer Pump 

58. Acetonitrile Recovery Pump 

59. Column Bioerbonate Supply 
Pump 

5..    cu.m/hr 

10 cu.m/hr 

2 cu.m/hr 

10 ou.m/hr 

0.1  cu.m/hr 
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Indicati• LUt of Plant â fiaujpnent 

Capacity:  230,000 tons/year 

3.No. Description 

TOWER AND REACTORS 

1. High pressure decomposer 

2. High pressure absorber 

3. Urea synthesis reaotor 

4. Low pressure decomposer 

5. Oas Separator 

6. Off Gas absorber 

Size  Quantity 

0 2800x5600 am 

0 2000x50000mm 
(Upper part) 

0 1500x10000mm 
(Lower part) 

0155x28900 mm 

01075x12600 ma 

01420x6100 am 

01110x6400 an 

1 

1 

1 
1 

1 

1 

1 

HBAT MCHAKQ1R 

7. No.1 Ammonia ^reheater 
(Shell and tube type) 

8. Mo.2 Ammonia *reKeater 
(Shell and tube type) 

9. Reboiler for High Presaure 
decomposer _ 

10. Reboiler for Low pressure 
decomposer (Shell and 
tube type) 

11. Heiter (submerged box 
type) 

g?!xÄal/hr. 

6.3x1# 

99*10** 

23.5x1O5" 

31X105" 

1 

1 

1 

1 
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1 2 3 4 

12. High Pressure Absorber         5 
Cooler (Shell and_ tub« type) 71 x10__KCal/hr«. 1 

13. Low Fressure absorber 41X10
5
« 1 

14. Off Gaa Condenser" 
(Shell 4 tube type) 

25X105" 1 

15. Off Gas Absorber cooler 5x105 w 1 

16. Vacuum Generator Barometric Conden- 
sor with steaa 
ejector 1 set 

17. Ammonia Condense». 
(Shell à  tube type) 

Heat duty 
i§x1ö9f Cal/hr. 4 

18. Aamonla Recovery absorber       K 
(Shell & tube type)        5.3x10*  " 1 set 

19. Purge ammonia condenser 
(Shell k  tub« type) 1.37X105 " 2 

20. Air Heater Dryer 1.34X io5 " 1 

TASK SEPARATORS. Fl^Uß, AM) DRYÏR 

Crystalliser 

Circulating Crystallsing 
Part      Part 

21. 0 56800    0 6200 ma 
x550aa    x4450am 

1 set 

22. Filter (Pressure leaf) 30 sq.a. 2 

23. Trommel (Basket car«) 40 tons/hra. 

24. Pneumatic Fluiditing dryer  40 tons/hr. 

25. Steaa Condensate tank 02360x3120 am 

26. Flash Drum 

27. Hot Vater tank 02360x2620 mm 

26. Head Tank 0160a*x1200mm 

6,i 
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29«  Ammonia Carbonate solution 
tank 

30. Cyclone 

31. Mother ^iquor Tank 

32. Mixing tank for filter 

33. Dissolving tank 

34. Recovery Ammonia tank 

35. Ammonium Carbonate 
solution tank 

36. Strainer 

37. Fluidising Cooler 

filfliTTKQ MACHIKB8 

38.      Liquid Ammonia *eed pump 
(Reciprocating type) 

05000x5300 

01345mm x 4035am 

2000x3000x2000mm 

01200x2000 MB 

40O0x750x75Omm 

02000x10,000 mm 

05000x5300 mm 

0750x530mm 

06700 mm 

30 cu.m./hr 

39. Recycle solutiori~feed pump 
(reciprocating pump) 20 cu.m./nr 

40. High pressure flooding 
pump (Reciprocating pump)      0.25 cu.m./hr 

41. Circulating pump for crysta- 
in.» 500 cu.m./hr 

4 cu.m./hr 

43. C02     Compressor (iteciprooat- 
ing type) 1000° *.©u.m./hr 

44. Co2 booster Compressor 
(Multi stage centrifugal 
typ«) 

lliaer 

42.      water iumps (Reoipro- 
cating type) 

set 

4 

4 

1 

2 

2 

2 

15,000 H cu.m./hr     1 
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45. Air Compressor (xieciprocating 
type) 

46. Centrifugal (continuouB 
discharge) 

47*  Low pressure flooding pump 
(Centrifugal type). 

48. Steam oondensate Tump 

49. Slurry feed pump (Cent- 
rifugal type) 

50. Mother liquorpump 
(Centrifugal typé) 

51. Filter *ump (Centrifugal 
tyf«) 

52. Mater Pump for prilling 
tower (centrifugal type) 

55. Circulating Pump for 
dust chamber (Cent- 
rifugal type). 

54.  dissolving tank pump 

55*  ^ow pressure absorbant 
pump 

56. nigh pressure absorbent 
pump(centrifugal type) 

57. Ammonia booet-up jpflmp 
(Centrifugal type) 

56.      Aqua Ammonia Pump 
(centrifugal type) 

59.      Ammonia carbonate solution 
pump(centrifugal type) 

71 

Annexure 1.5 
Sheet 4 of  5 

3 4 

120 cu.m./hr. 1 

15 cu.m.thr 4 

20 cu.m./hr 1 

40 cu.m./hr 1 

1 50 cu.m./hr 1 

120 cu.m./hr 2 

60 cu.m./hr 2 

3 cu.m./hr 2 

40 cu.m./hr. 2 

5 cu.m/hr 1 

6 cu.m/hr 2 

60 cu.m/hr 4 

120 cu.m./hr 2 

4 cu.m./hr 2 

6 cu.m./hr 1 
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60. Off  Ga^ absorber 
recycle  punp (centri- 
fugal type) 

61. Forced   fan for dryer 
(centrifugal type; 

62. Blower for fluidi«ing cool- 
er (centrifugaltype) 

63. Off gas circulation blower 
(Centrifugal type) 

Annexer© 
Sheet  5 ( 

1, 
Df 

.5 
5 

3 4 

60 cu. 

50000 

a./hr 

cu.m. 

2 

/hr           1 

210,000 cu.m./hr 

2000 cu.m./hr 

ROTATING MACHINES 

64.      induced fan for d'ryer 210,000 cu.»./hr        1 

TRANSPORTATION BQUIPMEET 

65. Screw conveyor for 
centrifuge 

66. Screw conveyor to lelter 

8 tone/hr 

25 tone/hr 

HlgÇfiF^OUa BQUIPMEHT 

67.      Du»t Chamber 100°C 
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1.6 
Sheet 1  of 4 

3.Mo. Doter otion Site       Quantity 

1 "> 3         * 

1. Hot Oil heater 

Yi§8£¡fS f COLUMHS 

451• F-600« f                          1 
120 P3I0 

2. Extractive Column 0 2.94m x 24»         1 

3. »affinate Settlor 0 1.95m x 4.5m        1 

4. litract Settler 0 1.95« x 4.5«        * 

5. Stripper Column 0 3 x 41m            1 

6. Extract Column 0 1.8 x 5.1*          1 

7. Stripper Receiver 0 2.1 x 6.3«          1 

8* Vater Receiver 0 1.2 x 3.6m         1 

9. Vmnt Tank 0 1.2 x 3.6m         1 

10. Clay Tower 0 2.4 x 6.6 m         2 

11. tons ene Col'a.-1-. 0 1.95 x 30 m         1 

12. Benzene Receiver 0 1.65 x 6.6 m        1 

13. Water Still Column 0 9 x 14.8 m          1 

14. Water Still Ueoeiver 0 1.2 x 3.6 m         1 

15. Solvent Regenerator 0 1.35 x 6 m          1 

16. Solvent Regenerator 
Receiver 

0 1.05 x 2.55 m       1 

17. Solvent Sump Tank 2.1 m) _ * « -         1 
1.05 ) * 2#1 * 
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I TZH 3_— 
18* Hot Oil Surge Drum 

TAMES 

• • ->.. x 8.4 m 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

26. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

36. 

Fresh Solvent 

Plant Solvent 

Wet Solvent 

Clay Tower Charge 

«AT BICHAKQIR 

Bxtraot Charge Preheattr 

0 4.3 x 

0 5.3 x 

0 4.3 x 

0 4.3 • 

Hoat 
Ixoha- 
nged 

8.6 a 

12 a 

6.6 a 

x 8.6 a 

N 

ft 

Charge Raffinate Exchanger    " 

Raffinate Cooler " 

Solvent Cooler 

Solvent Exchanger 

Stripper Reboiler " 

Bxtraot   -C ondens yr " 

Stripper Condenser " 

Clay Tower Ch-.^ce Ixehangtr " 

Clay Tower Charge Preheater " 

Benzene R-yoji.Tur " 

Bancone Sii:- -Jut- Cooler " 

Benzerv   Ccu^i^uer " 

Water S-.ii: '. ci Pr^heater " 

Water Siili Reboiler " 

Water Still Side (Jut Cooler " 

9.4x105KCal/hr 

6.66x10' 

3.94x10! 

1.94x10' 

30x105 

1O2x105 

34x105 

73x105 

8.5X105 

2.8*105 

30x105 

i.9x105 

30x105 

12x105 

8.5x105 

i .9x105 

N 
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_L 

39. Solvent Regenerator Feed 
Preheator 

40. Sol/rent Regenerator 
Reboilder 

41• Solvent Regenerator 
Condenser 

42. Hot Oil Pump Outlet 
Cooler 

43. Water Still Condenaer 

gMfTOTWlttAL PIMPS ft DRIV1S 

U. Extract Charge Pump 

45. Raffinate Wash Water Puap 

46. Sxtract Waah Water Puap 

47. Laan Solvent Pump 

46. Sxtract Puap 

49. Extractor Reflux Puap 

90« Stripper Water Puap 

91. Clay Tower Charge Puap 

52* Bentene Bottons Puap 

53. Benceno Side Cut Puap 

94» Bentene Reflux Puap 

59. Solvent Transfer Puap 

56. Solvent Suap Puap 

97« Bot Oil Circulation Puap 

Heat  2.3ICal/hr 1 
Bxoha- 
nged 

• 0.56 KCal/hr 1 

• 4.0 "1 

«     3.8 "    1 

• 18x105 "    1 

Motor BHP 75 1 

" 40 1 

• 6 2 

"125 4 

• 25 2 

• 80 2 

• 10 2 

" 75 2 

" 6 2 

" 10 1 

" 30 2 

• 10 1 

"  4 2 

• 75 4 
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58. Process Pu»p 

$9« Prooeie or Gaddle Mounted 
Pu»p 

60« Procee« Pump 

61. Vertical Multistage Pump 

62. 8ut»erged Vertical Pump 

- 1 

- 4 

Single 
Single 

Suction, 
stage 

6 

Single Suction 1 

Single 
Single 

Suction, 
Stage 

1 
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IndlsaUYt Hit 9i fiant ft BfittiBient 

Capacity  i   330,000 tone/year 

¿i.Mo •   Description Size Quantity 

| 2 3 4 

yjgsjlj 

PresBuz >e 0 Elia x Ht. 
(cm) 

1. Stoan Drum 110 2100 X 7500    1 

2. Áononia Convertor 227 2800 X 1500    1 

3. Ammoni P. Catehpot 210 100 X 5700    1 

4. Naptha K.O. Drum 38 1500 X 3300    1 

5. Maptha Stripping Column 10 1600 X 23000    1 

6. flu« Qas Stack 1 2300 X 35000    1 

7. L.T. Shift Veaael 27 4400 X 45600    1 

a. Quenoh Drum 27 2400 X 9600    1 

9. Condentate K.O. Drum 25 1300 X 2200     1 

10. Let Down Vessel 21 1800 X 7400    1 

11. Jjuconift Absorber 21 575 X 11000    1 

12. Ammonia Still 26 550 X 23000    1 

13. Still Overhead Receiver 25 875 X 2200     1 

14. Réfrigèrent Receiver 17 1750 X 5300     1 

15. H .P. Suotion Drum 4 1500 X 3100    1 

16. Blow Dowr Vessel 3 950 X 2600    1 
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1 2 3 4 

17. Stripped Gas K.O. Drum 25 1400 X 4200    1 

18. Hydrofine Catalyst Vessel 40 2100 X 4500    1 

19. Desulphuriaation lower 36 2100 X 28000   1 

20. Secondary Reformer 29 4700 X 8500    1 

21. HT òhift Guard Vessel 29 2300 X 3900    1 

22. HT Shift Vessel 29 4300 X 12500   1 

23. Methanation Vassoi 25 2800 X 5500    1 

24. Ultra-Methanator 

25. Condensate K.O.Drum No.1 25 1300 X 2200    1 

26. Condensate K.O. Drum No.2 26 2100 X 4800    1 

27. Absorber 26 3000 X 14100   1 

28. Vetrocoke Regenerntor 13 4300 X 21000   1 

29. Hot Acid Gas K.O.Drum 1 3000 X 2800    1 

30. Direct Contact Acid Gas 
Cooler 

1 5000 X 6300    1 

31. Cold Acid Gas K.O.Pot 1 2400 X 2700    1 

32. Ausonia Storage Vessel 4 22300 

FURHACJaiS « FIKÜD HEATERS 

- 33. Rav'Tiaptha Vaporiser/" 
Preheater 

     1 

34. Process Naptha Vaporiser/ 
Preheater 

- 

35. Reforming Furnace Inoh 
Structures ,Ref raotories 

- 

36. Procesa Air Preheat er m 
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T 

37. Amiacnis ';:> river tor Start- 
up .lsatj-." 

38. Reforced  i;. ;,j 3c il er 

39. Fina (iai  ,:.-i.,.:r 

40. Combust ior. ^ix- neater 

41. Methanation Hcnt Exchanger 
No.1 

42. Methanatior Heat Exchanger 
Ko.2 ^ 

3. Boiler Pa d Water Heater 

44. Boiler Peed Water Prehwater 

45. Vetrocoko Reboiler 

46. Aeid Oas Cooler 

47. Lean Solution Cooler 

48. Loop Boiler Feed Water Heater 

49. Loop Ccoler/Condeneer 

50. Convert or reed Interchan^er 

51. Prlaary Chiller 

52. Turbine atea« Superheater 
(H.T.   Section) 

53. Turbine Steam Superheater 
U.T.  Section) 

54. Sooondnry Chiller 

55. Proceee Steaw Superheater 

feâOu& 106xX.Cal/hr 

55.44 

3.712 

6.14 

3.534 

6.96 

9.59 

9.59 

46.03 

2.46 

21.75 

18.9 

18.06 

6.6 

5.0 

9.6 

11.8 

5.0 

8.6 
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1 '        "                             2 ^                       t. 

56. H.P.   Boiler Peed Water 
Heater 

8.4                           1 

57. Fuel Oil Preheater 1 

58. Sweet Naptha Cooler t.27                          1 

59. Feed Effluent  échanger 5.27                        1 

60. Effluent   Condenser 1.4                         1 

61. Stripper Reboiler 1.3                       1 

62. Reflux Condenser 0.288                       1 

63. Final Cooler 4.75                       1 

64. Semilean Solution Cooler 18.02                      1 

65. Vôtrocoke  Seal Vater Cooler 6.429                      1 

66. Refrigeration Condenser 14.2                        1 

67. Inerte Purger 3.5 ig/hr               1 

68. Absorber Recycle Cooler 69,000                   1 

69. Liquor Interchanger 6oqooo               1 

70. Absorber Feed cooler 170P00                    1 

71. Still Condenser 690000                    1 

72. Still Reboiler 810P00                    1 

73. Boiler Blowdovn Cooler 1.06 x 106            1 

74. Stripper Feed/Bottoms 
Ixchanger 

2.3 x 106              1 

75. Vent Naptha Condenser 

76. Auxiliary Boiler Economiser 88 tons of Steam/hr    2 
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I I 
COMPRESSORS 

77. Hydrogen Gas Compressor 

78. Synthesis Gas Compressor 

79. synthesis Gas Compressor 

80. Refrigeration Compressor 

81. Vacuum lump 

82. Instrument Air Compressor 

83. Process Air Compressor 

84. Start-up CompreBSor(Recipro- 
cating) 

85. Flu Gas Fan 

66. Combustion Air Blower 

PUMPS 

87. Raw Naptha  Supply Pumps 

88. Process Naptha Supply Pump« 

89. Fuel Naptha Supply Pumps 

90. Lean Vetrocoke  Solution Pumps 

91. Ammonia Feed Pumps 

92. H.P.  B.F.W.  Pumpa 

93. Fuel Oil Supply Puspa 

94. Vetrocoka Makt-up Pump« 

95. Concentration Tank Pumps 

96« Flash Water Pumpa 

97. Absorber Bottona Puspa 

N.ou.m/hr 
3000 

130500 

533000 

23500 

185 

1600 

43200 

690 

121000 

106000 

ta/hr 
38500 

30000 

30OO0 

616300 

50500 

340000 

22000 

66000 

22000 

585000 

9500 

2 

1 

1 

1 

1 

2 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

2 

2 
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Shtet 6 of 6 

98.    Still Reflux Pumpa 3500 2 

S9.    Quench later Pumps 21O00 2 

100. Turbines - 

For üvnthetic Gas turbines, 
process air compressor, Refri- 
geration Compressor Vacuum 
Pump, I.D. Pan, Air Blower, 
Hydraulic Let-down Turbines, 
Fuel Oil Pump, Process Naptha 
Pump, Fuel Naptha Pump, Quench 
Water Pump fete. - Lot 

101. Storage tanks of various sizes      - Lot 
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IiiálcftUYt frlat Qí riant tad Bawl a« at 
Xfi£ 

Manufactur«  of frylon - 6 

Capacity   »   1,000 tons/year« 

3.Í.V0. Dc script i ~n Sis« Quantity 

1 1  ! 4 

I •     Stainless äteel iäleotrio 6 
Kixer 

2. Pumps for Oil Recirculation   4*2 ou.a/hr 

3. Jacketed St. Steel  »uto- 
clavos with rending column 
and accessories 

4*     Jeiokelted 3t.Steel  autoclaves 3.5 ou. 

5. Stainless steel »«taring 
Rotooells 

6*     Stainless steel a«t«ring 
Rotocells 

7. Vacuus Units with 1 No. 
Root type, 1 No. liquid 
typ« vacuus pumps 

6. Jacketed Stainlasa  Steel 
Rotary Drying V«ss«l 

9*    Jaoketted Stainless  »teel 
Rotary Drying Ve«a«l 

10«  Bunch Exchangers 

II • P.«lletizers for stands 

12.  f«lleticers for Stands 

4.2 ou.s/hr 6 

4200 1 4 ssts 

3.5 ou.« 6 

1,1  KV 16 

0.75 KW 22 

1500 ou.s/hr 10 

16 ou.« 4 

6 cu.» 2 

- 10 

7.5 KW 6 ssts 

10 KW 2 ssts 
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13. Tape up Machine complete with 
motor reducing drive for iJylon 
6 Standards 

14. Balances for metering 

15. Automatic Reels for metering 

16, bpinnerettes 

17. SpinnerettoB with special 
section monofilament 

18, Distribution platea with 
49 holes 

19. Spinning head with stoeves 
for 4 circular spinnerettes 

20» Extruders 

21. Stoves for spinnerettes 

22. Colloidal Mill 

23* Spinning Pumps 

24. Rotary Filters for 
Referigeration 

25» hiero« Micron Filter Unit 

26. Regulator Control double- 
line with double shaft boxes 

052 x 6 mm 

052 x 6 mm 

0 52 mm 

0 75 mm 

1 x 2.4 CC 

12000 ou.m/hr 

10 micron 

for 40 position 

27« Regulator oontrol double   Por 20 position 
line with double shaft boxes 

DRAW TWISTING £ COPS TBSTINQ 

Draw Twist ini 
synthetic fil 
156 spindles 

28. Draw Twisting Machine for 
synthetic fibres with 

4 

4 

1260 

1280 

1260 

160 sete 

8 sets 

6 

2 

480 

4 

2 

4 

26 
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29. Draw Twisting Hachine for 
synthetic fibres with 
144 spindles 

30. Cops for initial run 

31. Bobbins for initial run 

32 . Gretener Yarn cutter for 
cops 

33. Oreel Chuck Carriers for dr^w 
twisting amohines 

yuTSTjpft A BOBBIN WINDING 

34. Twisting Machines suitable      160 spindles 
for synthetic fibre 

35. Small spindles for tubes  for 
initial run 

36. Holed Bobbins for initial 
run 

37. Precision Cross Machines 
for synthetic fibre 

38. Heat Setting Equipment for 
twist setting of synthetio 
fibres 

tWTHERM HBATIKQ 
Mmmiwmwmn 

48 Position 

4056 

10000 

2 

200 

4 

eoo 

1000 

4 

2 

39. Dowtherm Boilers oonplet« Heat duty  : 6 
with fuel oil combustisi 600000 KOsl/hr. 

plant, draught plant,  control Te«», of Jowthor» 
panel 300»C to 350»C 

40. Liquid Dowthern for irttial 
filling of the entire sysstem 

41. Nitrogen Production plant        50 N,Cum/hr. — 2 sets 
(high purity, hißh pressure, Iapuritiss Allowance 
fully autonatie) 0 - Sppsi 

02- 100a 
h2 0 vapour:5pp« 
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Sheet 4 of 6 

2 2 
42. Convoying Belt for îionoaor 

bags 

43. Fork Lift 

44. Pallet» 

12.6 m 

2400 ks 

24 manómer bags 
(¿0 kg each) 

45. Scales 

46. PumpD for conditioned 
watdr circulation 

47. Elcctrio Pumps 

46.  Steel   jacketted Sleotrio Pumps 
for recycling molten monomer 

49. heat Exchanger 

50. Tanks of various sizes 

51. Expansion Vessel complete 
with feeding float valve 

52. Mixers 

53. Melter with heating jacket  300 kg 

CUTTING AM) 3T0RAQB 

54« Tanks 

55. Heat Exchangers 

56. Pumps 

57. Cooling and Ventilation 
Plant for Polymerisation 
room 

56» Déminéralisation Plant 

59. Blectrio fan for fumes 
condensation 

60« Mixers 

Tl 

1 

1 

2 

4 

4 

22 

4 

6 

20 

4 

16 

2 

6 

4 

10 

2 

2 
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I L ± 
61. Elect, compresión for 

Chip Delivery 

FIASHHTG & DRYINQ 

62. Heat Exchangers 

63. Expansion Vessala 

6;,  Tanìss 

65. Pumps 

66. Extractors 

67. Filters 

66. Compressors 

69. Cyclones 

70. Skin separators 

71. Fans for Skin Extraction 

BPHMIHQ & WlhDMQ 

72. Eleotric Fans 

73. Pumps 

74« Air Treatment for Refriger- 
ation Apparatus 

75* Air-eonditioning system 

76. Tanks 

77» Expansion Vessels 

78. Tanks 

79• Pumps 

60» Conditioning Plant for the 
tvisting room 

81« Heat Exchangers 

8 

14 

6 

40 

52 

4 

16 

24 

4 

4 

4 

18 

4 

to 

6 

2 

6 

12 

2 

87 



+ UWTEO NATIONS INDUSTRIAL KVELOflMf NT ORGANIZATION 
N I O C ITUOY   FM  CAPITAI   SOW»   INDUSTRIAL   PROJECTS   IN   IRAN 

A&BôXur« 1.6 
Sheet 6 of 6 

3 * 

DOtfTHERM CIROULATIOM AMD MUTUO 

82. T&nlce - H 

83. Pumps - 32 

84. Exchangers - 12 

85« Expansion Vessali « IO 

66. Dow therm Diitilltr - 2 

67. Dowthem Condenser - 2 
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Indicative List of Plant & Bculsment 

for the Manufacture of 

Urea fgrafllflehyflg Hovifllra 
Power Plant 

Capacity: 4500 tons/year 

S.l-4 o.           Description Size            Quantity 

1 2 3 à 

1. Formaline Pump (Centrifugal 
Type) 

1500 lit/rain 1 

2. Reaction Kottie with 
Condenser 

Reflux 1.95 ou.m 1 

3. Resin Pump  (Centrifugal typo) 300 lit/min. 1 

4. Filter 0.6 cu.m 1 

5. Kneader 5.0 cu.m 1 

6. Dryer System 520 k¡s 1 

7. Blovers 30-1200 cu.m/min 7 

6. Air-conditioner 534000KCal/hr 1 

9. Blower (Turbo) 30 cu.m/min. 4 

10. Grasin Tanks 16 cu.m 4 

11. Scrubber - 1 

12. Ball Lilis 3 ou.m 24 

13. Screen Feeder 600 hg/hr 10 

14. Compacting Machine Tablets 0-3Omm 
Tablotting Cap: 
1152 Tablots/min 
Tabletting Pr« 
15000 kg/sq.cn 

6 
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± I 
15. Cooling Tower 

16. Granulator 

17. Other Equipment à Machinery 
-  Scrubber,  Weighing Machino, 
Air-conditioner, Elevator 

18. Pipos,   Valves,  Fittings 

$6500 KCal/hr 1 

Rotor Size 124 BB0 6 
x 355 s» 

Lot 

Lot 
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IndieatiVQ Liât  of Plant & Equipment 
for Manufacture of 

Vrñ F?napì*fihvde fteflin 

Capacity!    55CO tons/year 

S.No. Description 

X 

1•    Hopper 

2. Reaction Kettle 

3. Filters 

4. Adhesive e îumpe (Oear type) 

5. Mixing Tank 

6. Product Tank 

7. Auto Packer 

8. Acid Tank 

9. Alkali  Tank 

10. Alkali  Tank 

11. Inhibitor Tank 

12. Pumps   (öear type,  Product 
Pump) 

13. Adhesive Punp(Gear type) 

ÌQìWTfìmQK SBCTION 

14. Reaction 4 Dehydration Tank 
with Reflux Condenser 

Sito Quantity 

0.9 ou.m 2 

5 eu.m 1 

Surface Area 
0.1 sq.m 

4 

15 eu.m 

10 ou.m 

2 

25 ou.m 

100 fcs 

2.5 ou.m 

0.5 ou.m 

0.5 ou.m 

2.5 ou.m 

100 lit/min. 

100 lit/min 

1 ou.m 
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15* Mixing Tank 1   eu.m 2 

16. Condenser & Water Heoeiver 5  «q.» 1 

17. Vacuum Pump 1.6 cu.n/tain. 1 

18. Othor Equipments - Lot 
Hoists,  Reflux Condensers, 
Weighing Machine 
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of 

ItoiJH 
Tor 

facture. 

Capacity i 3300 ton«/y ear 

imr»; 

3.No. Deaoription Sit« Quantity 

4. 

1. Agitator RPM 840 operatin| 
temperature 160*C 1 

2. Special Turbo Agi- 
tator 280*0 4 

3. Special imitator - 1 

4. Peed Pump 160*0/350*0 
30 cu.m/hr. T 

5. Water Ring Pump 100 cu.m/hr. 2 

6. Special Pump Set 100 fcj/hr. min. 
900 vyhr. max. 

1 
5 

7. Precision Puap« 330*0,  220 kg/aq.cm 36 

8. Glycol Pump 25 cu.m/hr. 6 

9. Methanol Pumps 2 cu.m/hr. 2 

10. Dowtherm Pumpt 25 cu.m/hr. 350*0 4 

11 . Watering Pumpe 100 cu.m/hr. 6 

12. Mixers 327*0 - 200 kf/ftq.om 2 

13. Speoial Pilter 64 ki/eq.cm. 1 

14. Filter - 6 

15. Heatine •••••* 350*0, 15 fcj/iq.cm. 1 

16. Drying Conveyore - 2 

»3 
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JL 

17. Condenser 30 sq.a 2 

18. Heat  Exchanger - 2 

19. Heat Exchanger 350«C 3 

20. Air Cooling Line« 10 sq.a 1 

21. Vent Condenser - 7 

22. Spinning Manifolds - 6 

23. Spinning Blocks - 36 

24. Thermo Setting Arrange 
ment  í^eter. 16 ki/sq.oa 2 

25. Three roll units - 2 

26. Staple Fibre cutters - 4 

27. Nitrogen Purification 
Unit 

Oxygen  content 
1-3 PI» 1 

26. Roller thread guides - 2 

29. Dancer Roller Arrangement   - 4 

30. Beeling Presses Cap. 20  tons 2 

31. Container 3 ou.a 3 

32. Container 5 eu.m 3 

33. Circulation Water 
Boxes 0.3 cu.m 2 

34. Cont&iner 100 litres 1 

35. Container 50 litres 1 

36. Containers 75 litres 9 

37. Container 15 cu.a 1 

38. Horimontai oonttiner *"J ou.a           """"• 1 
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of 3 

1 2. '• 4i      - 

"»O Silo 10 ou.a 1 

40.. Lilo 150 litrei 1 

(    4 5BS.I'I R*astori 260*0 8 

i. TJ 4'ia"Ji.a-ioi ooluían - 1 

LZ • Hea^tr-r 16.8 cu.m,  327*0 1 

i Yvsi.el 0.3 cu.m 1 

45. v'eneel 7 cu.m 2 

+ 6. Heating medium 
e va v ort +.or 7 sq.m 7 

47- Three roll in« unit 100 l|/iq.om 1 

48. Rotary  ilid« vacuum 
pump 6 cu.m/hr. 1 

49. S.S.  Dipping Bath - 2 

50. Washing machines - 2 

51. Convey ori - 2 

52. Hot Water System 1  expansion ve es 
6 »ysq. cm 

•1 
4 

53. Hire fcater Syiten -~ 2 

54. Pneumatic Conveying 
System -r- 2 

55. Sund Preparation 
System - 1 

56. Nitrogen Containers 6 ou.m - 

57. Discharge sorsw 7 íi/hr. 1 

58. Main Driers Kot or 150 KM 
1500 RPM 2 

59. Feeding Screw without 
motor - 1 

60. Motors - 5 
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Indicative Hit if Plant & Equipment 
For   - 

Manufacture STTormaldehyde 

Captcity  :  7500  tons/year 

ŒI 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

"Description 
—? 

Jm*. 
SI ZB 

8ÏHIHBSIB  SLCTIOM 

Tank 

Accumuletor 

Methanol Preheater 

Air Preheater 

I 35- 

2 Cu.oj   100 C 

1.75 cu.m, 75°Cj 
1.5 kg/sq.m 

9400 K.Cal/hr. 

18400 K.Cal/hr. 

Crude Formaline Cooler »eWn c w-/.~ «- 
(Plate type heat exch- l0° C» 5 *•/•*•« 
anger) 

Evaporator 

Reactor 

Absorber 

150 C,  4 kg/sq.cm 

80 C,  1.5 kg/sq.cu. 
25 treys 
650 mm (top) 0 
980"mur (Bot. ) 0 
17600 mm height 

9. Methanol Feed Pump 20 m 2 

10. *baorber Pump 25 m 2 

11. Spray Pump 52.7 m 2 

12. Crude Formation Pump Centrifugal 50 cu.m 
per hour, 21m head 

2 

13. Suction Filter 10C°C, 0.1 kg/eq. 
OB. 

2 
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I 
H.      Klxer 130°C,   1.5 kg/ 

eq.cm. 

15.       ¿prey filters 23 lit.  100°C; 

0 350 x 1400 sm 

23  lit.  100°C 
7.5 kg/aq.cm. 

',5.       : .it ri fugai Blower       7500 ou.m 2 

17. Methanol '¿'ant. 75 cu.m»  100°Cj 1 
1   kg/aq.cm. 

18. Pure Hater Tank 75 CU.BJ 100°C, 1 
1   kg/aq.cm. 

19. Crude Formaline Tank   75 cu.a,  100°C, 2 
1   kg/aq.cm. 

20. Mixing lank 75 eu. m i  1C0°C • 
0.5 kg/aq.cm. 

21. hydrochloric J*cid 7.5 cu.m;  100°C; 1 
Tank. 0.5 kg/aq.cn. 

7.5 cu.m,100°l 
0.2 kg/aq.fln. 

22.      Sodium Hydroxid« Tank 7.5 cu.nt100°C, 1 

23. leutraliaation Tank 1.75 cu.m; 10t°C 1 
0.2 fcg/aq.cm. 

24. Ion Exchanger 3 tona/hr 1 

25. Ion Exchanger Kea£~23 u 2 
Centrifugal Puap 

26. Mixing Pump, centri- 7 ou.m/hr x 27m 1 
fugai. 

27. Product Pump; 1$ ou.m/hr. x 27m 2 
Centrifugal 

97 
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7ndiGfttive fript of Plant and Machinery 
For 

Manufacture of Oxvlene 

Capaoity:  20,000 tons/yr. 

S.Ko. 

T 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

e. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Description Sise quantity 

JL 2 

Filtere 

Reactor 

Ieactor 

Reactor 

Heater for Reectors 

Radiation section 

Pre-heater 

Pre-heat er 

Jet Ejector 

Storage vessels 

Booster Compressor 

Effluent Condenser 

Axial Ventilator 
with Variable 
pitoh blades 

Axial Ventilator 

Slop Drum 

Pump for Slop 

Cooler 139 sq.m. 

&operator 

Recycle Oas 
Compreaeor 

0 220 mm x 1200 mm 

0 1200 mm x 2700 mm 

0 1400 mm x 2700 mm 

0 2100 mm x 3220 mm 

4000x9000x2700 mm 

202  sq.m. 

270 sq.m. 

5 kg/hr. 

12 cu.m. 

125 N cu.m/hr. 

5650x2630x300 mm 

0 2470x500 mm 

0 2470 x 500 mm 

20 cu.m. 

20 cu.m/hr.,  40m 

139 •*•» 

4 cu.m 

2600 to cu.m/hr. 
16.8 atmospheres 
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1. 2. 3.                                 4. 

20. Steam Turbino for 
Recycle Gai Compressor 540 K¥, 8070 RPK          1 

21. Condensate Puup 5.2 cu.m/hr.                    2 

22. Condenser 140 sq.n                          1 

23. Jet Ejectors 5.5 kg/hr. at 0.1 ata. 2 

24. Preheater 17 sq.m                             1 

25. Reboiler 66  sq.m                             1 

26. Oil Pump for Comp- 
ressor 24.6 cu.o/hr. ,8 m         2 

27. Heat Exchanger 30 sq.a                            1 

28. Stabiliser 0 800 x 26700 mm            1 

29. Preheater 20 sq.m                             1 

30. Condenser 34 sq.m                             1 

31. Reflux Drum 1  cum»                                1 

32. Puiiiy for Reflux Drum 7 cu.m/hr., 45 m           2 

33. Hcatfr for Dshetaniser 4800 x 27000 am           1 

Radiation Section 1.65 x 106 K Cal/hr. 

Convection Section 0.385x106 K Cal/far. 

94. Dehetanizer 0 14000 x 36300 am       1 

35. Pumps 42 eu.m/hr.,  55 m         1 

36. Condenser 5650      1755x300 ma       1 

37. Axial Ventilator 0 1430x300                       2 

38. Reflux STUB 6.3 ou.m                          1 

39. Pumps for Reflux 35 cu.B./hr., 50 a       1 

40. After Cooler 17 sq.m                            1 

41. Oil Cooler 21  sq.m                             2 

99 
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1.3J3 
3f  8 

1. 2. *- 4i       

42. Oil Pilter 0 194 x 525 an 2 

43. Ventilator 10000 I eu.m/hr. 

44. Orthometa Splitter 0 4000x67000 mm 

45. Reformer Cooler 86 sq.B 

46. Xylene Pre-condenser 45 »q.m 

47. Xylene Pre-condenser 28 «q.m 

46. Xylene Condenser 5650x22300x300 mm 3 

49. Reflux Drum 25 aq*m 1 

50. Pumps for Reflux 
Drum 225 ou.m/hr.,  85 m 2 

51. Pump« for Reflux 
Drum 225 ou.m/hr.t 85 » 2 

52. Pump« for Cry«taill- 
ier Peed 26 cu.m/hr.. 30 m 2 

53. Pump« for Circulation 273 ou.m/hr«, 70 m 2 

54. Heater 624 gq.Eu 1 

55. O-Xylcne Drum 25 eu.m 1 

56. Pump« for O-Xylen. 20 ou.m/hr.» 30 m 

57. O-Xylene Column 0 1400 x 40000 um 1 

58. Circulation Pump 23 cu.m/hr.t 30m 2 

59. Reboiler 124 sq.m 1 

60. Cooler 17 «q.m 1 

61. 0-Xyl«nc Condenser 5650x1370x250 mm 1 

62, ¿alai Ventilador 0TT3O x 300 2 

63. Reflux Drum 3*2 eq.m 1 
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1.33 
3f   3 

4 2. 3. 4. 
) » 

64. Punpa for Reflux 18 Cu.n/hr., 45m 2 

65. O-Xylene Cooler 17 aq.o 1 

66. By-product Teaaal 23 eu.m 1 

67. pump 20 ou.n/hr., 30a 1 

66. Stabilizer 0 1000 x 34000 ua 1 

69. Circulation Pump 45 Cu.m/hr.,  60 a 2 

70. Reboiler 43 aq.o 1 

71. Condenser 48 aq.m 1 

72. Reflux Drum 8 ou.o 1 

73. Pumpa for Reflux 8 Cu.a/Ir., 45 a 2 

74. Piltera 0 219 x 1200 co 2 

75. Preheattr 152 aq.o 2 

76. Preheater 270 aq.n 2 

77. Heater Radiation 
¡section 00.9 aq.m 

78. Reaotor 0 3000 x 4670 ma 

79. Jet Bjeotor 5 kf itir/hr. at 0.2 
ate. 

80. affluent Condenaer 5650x2280x300 oa 

81. Axial Ventilator 2470 x 500 nm 2 

82. After Cooler 35 tq.o 

83. Separator 4  CU.G 

84. Recycle Gaa 
Compre eaor 30240 li cu.n/hr. 

at 15 *tu. 1 
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1, 2. 5- 4. 

85. Oil Pump 24.6 cu.ia/hr,  10m 2 

66. Steam Turbine for 
compresBOr 450 KW,  9850 R.P.M. 1 

87. Startup condenser 0 682 z 3500 am 1 

88. Oil Cooler for 
Conpressor 0 419 x 3050 una 2 

89. Oil Filter for 
Compressor 0 194 x 325 OIL 2 

90. Oil Vessel 1990 x 2110 x 2235mm 

91. Oil Strainer 0 600 x 850 ua 

92. Ventilator 2880 cu.m/hr.,   2900 . 
RPM 

93. Huptha Charge Tank 3000 Cu.u 

94. Reformato Tank 3000 cu.u 

95. Tank for Light 
Reformate 1000 cu.xa 

96. Aromatics T^nk 500 cu.a 

97. Bensene Tunk 150 CU.D 

98. Crystellitér Storage 
Tank 3000 cu.u 

99. Tank for Mother 
Liquor 3000 eu.m 

100. Tank for 0-xylene 1000 CU.D 

101. Fuel Oil Tack 500 ou.m 

102. Tank for Oas 500 cu.m 

103. Tank for Methanol 1000 CU.D 

104. Xylene Fre-eooler 0 6000x3840 mm 
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105.    He&t exchanger 94 sq.m 1 

106.    Chiller 77  sq.m 1 

107.    i thy icnt Separator 2.5 cu.a 

100.    Centrifugal Coupressor f 
for Propane 3115 ou.u/nr. » 

109.    Oil Puap for                                       , 2 Compreseor 6.9 cu.iu/hr. ¿ 

HO.    Oil Drue 0 600 x 1300 mu 1 

111.    Propane Condenser 355 •q.Q 1 

112.    Propane Receiver 3 cu.u ^ 

113. Reciprocating               , 1 
Compressor '^00 eu.u/hr. • 

114. Oil Pwap for , 2 
Compresbor 2.7 cu.n/hr. 

1Ü3 

1 115. Hect ¿¿xchenger 435 sq.m 

116. Booster Propane y , 
Compressor 80 eu.m/hr. 1 

117. Pre-cooler 46 sq.m 1 

118. Propune üxp^nsion 1 
Vessel ' ° cu,i* 

119. Ethylene Receiver 3 cu.n 

120. Ethylene Storage 0 2480 » 70OO m 3 

1 121. Pre-Cooler 8* •^•D 

122. Xylene Heater 26 sq.ia * 

123. *ir Cooler 350 x 460 «72tem 1 
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1J  

124. 

2t ir 4. 

Xylene Metter 3.5 cu.ra 1 

125. Feed Tank 150 cu.n 1 

126. Xylene Storage Tank 70 eu.m 1 

127. Storage Drun 8 cu.ci 2 

126. Xylene Teak 12 cu.El 1 

129. Vacuum Blover 8700 cu.ra/hr. 1 

130. Vacuum Rotary ] filter 0 3000x3400 uu                1 

131. Screw Pre»» 1.5 t/hr. 3 

132. Conveyor 5.5 tW 7 

133. ¿bsorbor 4.7 ou.a 1 

134. Blower 450 cu.ia/hr. 1 

135. Condenser 24 eq.n 1 

136. Heater 10 aq.u 1 

137. Separator 1.9 eu.m 1 

138. water Separator 0.75 eu.m 1 

139. Peed Pui-ip« 22 cu.ra/hr. t 

140. Feed Fu^pa 30 cu.ra/hr. 2 

141. Feed Pumpe 40 cu.ia/hr 2 

142. Feed  Puupe 16 cu.m/hr. 2 

143. Xylene Purape 25 cu.n/hr. 2 

144. Xylene Pumpe 50 cu.D 2 

145. Punp for Fuel Oil 50 cu.m/hr. 2 

146. Fuel Punp for rieattr 5 cu.a/hr. 2 

147. Pump for hethanol 5 cu.ia/hr. 2 
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/jinexure 1»12 
Sheet 8 of 8 

1 

148. Circulation Pump 

149. Peed Pump 

150. Xylene Circulation 
Pump 

151. Pump for Filterate-I 

152. Pump for Filterate-II 

153» Xylene Punp 

154. Xylene Punp 

150 cu.n/hr. 

30 ou.in/hr. 

150 ou.m/hr. 

20 cu.u/hr. 

16 cu.a/hr. 

20 cu.n/hr. 

5 cu.m/hr. 

Jb  

2 

2 

2 

2 

2 

1 

1 
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UMTiO NATIONS INDUSTRIAL OEVELOfMENT OMAJNZATION 
tTWW   FOR  CANTAI  8000$   INOUSTMAl   MOJICTI   IN   MAN 

Ànnexure  1.14 
Sheet  1  of 3 

¡pdloativ« mt of Plant and BottlMtnt 
FOT 

MirVÍiflture~ MP/DAP 

Capacity i  142,000 tons/year 

3.No. Deioription 

1 lu 

1, Fume  Scrubber Psn 

2. I>rycr Pan 

3, Duet Fan 

4. Neutraliser imitator 

5. Fume Scrubber Centri* 
fugai Pucp 

6, Slurry Punp - 
Centrifugal type 

7«        Duet Scrubber - 
Centrifugal Pump 

6.        Sump Pump - Centri- 
fugal type 

9«        Sludge Puop - 
diaphragm typ« 

10. Proceeo Punp - 
"»quart typo 

11, Neutraliser 

12« Fuxaa8crubb€ r 

13, Dryer Scrubber 

14, Du at Scrubber 

15, Product Conveyor 

16, Granulato r 

Si M 

1090 cu.c/min. 

1840 ou.u/uin. 

1090 cu.m/nin. 

22 Kfc 

231   cu.m/hr. 

25 cu.o/hr. 

19*8 cu.m/hr. 

4 cu.m/hour 

120 cu.m/hr. 

4 cu.m/hour 

Dia« 4400 sua, 
Height 5400 mia 

1090 cu.n/hr. 

2120 cu.ru/min. 

1010 cu.o/uin. 

21  t/hour. 

187 t/hour 

Quantity 

1 

1 

1 

1 

2 

2 
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Ànnexure 1*14 
Sheet 2 of 3 

1 Jj 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

Lump Crusher - 
Rotary Drum Type 

Double Deck magnetío 
type 

Oversiae Mill 

Condensate Pump - 
Centrifugal type 

Pune Stack 

Condensate Tank 

Sulphuric Loia. 
Head Tank 

Dust Scrubocr Tank 

Screen Feed Conveyor 
No. 1 

Sorten Feed"Elevator 

Screen Feed Conveyor 
No. 2 

Screen Product Con- 
veyor 

Soreen Oversise 
Conveyor 

Recycle Conveyor 

Dryer Duet Conveyor 

Dust Cycle 
Conveyor 

Proauct ¡¡»levator 

Coating Agent ¿le- 
vator 

Soreen Fine Conveyor 

107 

5000 kg/hour 

50 t/hour 

40 t/hour 

5 cu.m/hour 

0 3240 x 27000 mn 

1.7 ou.Q 

1 cu. a 

13 cu.n 

187 t/hr 

1cT^t/hr. 

93 t/hr. 

75 t/hr. 

40 t/hr. 

166 t/hr. 

5 t/hr, 

5 t/hr. 

21   t/hr. 

10 t/hr. 

75 t/hr. 
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Annexure 1.14 
Sheet 3 of 3 

1. "     2. 3.                                   *• 

36. Oil fired Dryer 
Furnace 6 x106 K.Cal/hr.             1 

37. Coûter Screw Conveyor 21   t/hr.                             1 

38. Coating ihgent Screw 
Feeder 1   t/hr.                              1 

39. Coating i^gont Hopper 5  cu.ra/hr.                         1 

;o. Dryer Cyclone 1490 cu .m/min.                 1 

41. Dust Cyclone 1610 cu.m/min.                 1 

42. jjesionia Vapor—i*«r 1.65x106 K.Cal/hr.          1 

43. fume Sc rubber Tank tü ou.n ..                         1 

44. Rotary Drum Dryer 5 t/hr.                              1 

45. Kotary DrumCooltr 21   t/hr.                            1 
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Annexure 1,15 
ShMt 1  of 1 

Indicative List of Plant * EauiDment 

l££ 
Induction of l-'/res and Tubes 

Capacity   :   500,000 Noa/yetr 

S.Nc .      Description                                               Size Quantity 

1. Banburry Mixer 1 

2. Tube  Extruder 1 

3. 3-Roll Calender 2 

4. Bias Fnchine 1 

5. Band Building ¡machine 7 

6. Bead Former 1 

7. Bead Wrapper 2 

8. Bead Flipper 1 

9. Slitting Machine 1 

10. Tyre Building Machine 15 

11. Radial Tyre Building Machine 1 

12. Curing Presses 28 

109 



^ 

-h 
N I 0 C 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR   CAPITAL   GOODS   INDUSTRIAL   PROJICTS   IN   IRAN 

iûiifii 

Manufacture of Cement 

Capacity i  1500 tone/day 

Annexure 1.16 
Sheet 1 of 5 

3.No. Description Sise 

1. 

Ix-. J. 

gTORASE AND MATERIAL HAWDLIKQ 

Grab bucket overhead 
travelling orane 12.5 tonex30m, 

grab capacity 
3.5 eu.m 

Quantity 

2. 

3. 

4. 

5. 

6. 

7. 

e. 

9. 

10. 

CRUSHING  PLANT 

Jaw crueher 

Apron feeder 

Feeding chute 

Troughed belt conveyer 

Double rotor Hammer 
Mill 

Belt Conveyor 

Troughed belt 
conveyor 

400 tona/hr. 

200 tona/hr. 

1000x7000 ma 
400 tona/hr. 

400 tona/hr. 

GRINDING AND DRYING PLAUT 

R¿v grinding mill, cloaed 
circuit aide drive, 
central diaoharge. 70 tona/hr. 

Single reduction 
helical gearbox for 
raw grinding »ill 1600 KW 

11Ü 
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Shoet 2 of 6 

?- 1 
11. Auxiliary 5ee,r Box 

12. Table Feeder vith 
woom drive 

13. Table feeder v ith 
woom drive 

14. Oil pumps 

15. Pump witii auxiliary 
equipment 

16. Air compressor 

17. Oil Service tank 

18. Hot Rir furnace 

19. Overhead  crane,  hand 
operated 

20. Equipment  for Blending 
Silo 

21. Dust colleotor 

22. Storage  silo 

25.    Silo Aeration equipment 

24. Pump' 

25. Rotary Air Compressor 

26. Discharge  Boxea 

27. High/Low Lerel.Indicator 

28. Eotary Feeder 

29. Constant head Feeder 

>0.    Heigh belt  feeder 

30 KVi 

0 2000 mm 

0 1000 mm 

10 tons 

2 

2 

4 

4 

2 

6 

2 

2 

4 Seta 

2 

4 

4 

1 

2 

ill 
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Annexure 1.16 
Sheet 3 of 5 

31. 

..  2.. 

Dust collector 

Ir                                 A- 

32. Overflow air slide 1 

33. Preheat er complete with 
cyclone and other 
equipment -                                  1 

34. waste gas fan 1 

35. Duet collector 1 

36. Rotary kiln complete 72m,  65 tons/hr.         1 

37. Blower for cooling noae 
ring 1 

38. Triple reduction helical 
gear unit 1 

39. Diesel Engine for Auxiliary 
drive                                                 -                                  1 

40. Discharge chute 1 

41. Air quenching cooler 78 t/hr. 

42. Cyclone dust  collector 1 

43. Dust screw conveyor 1 

44. worm reduction gear box 

0YP3ÜM HANDLING SKTION 

-                                      ' 

45. M.S. Damper ft feed chute 1 

46. Push feeder 1 

41. Worm reduction gear box 2 

46, Oypsua crusher 30 t/hr.                         1 

49. Troughed belt conveyor 

CLIMER TRANSPORT 

2 

50. Drag chain c nveyor 1 
Ilia 
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/jmexure 1*16 
Shoot 4 jf  5 

1 JL 

51. Triple reduction gaarbox 

52. Heat reeifc-saat troughed 
belt conveyor 

«raw W ^I0B 

53. M.S.  Grill for hopper« 

54. Table feeder 

55. Worm reduction gearbox 

56. Table  feeder 

57. fcorm reduction gearbox 

58. Open circuit clinker 
grinding mill 

59. Single reduction helical 
gear unit 

60. Puap 

61 • Puap hoppers 

62. Rotary *ir ceapreaeor 

63* Duet collector 

64. Exhaust fan 

.«J.« 

i 2000 BO 

0 1000 om 

44 T/hr. 

1600 XM 

6 

2 

2 

4 

4 

2 

2 

2 

2 

2 

2 

65. Single entry diecharge box 

66. Duat filter 

67. Fan for duat collector 

66. High/low level,indicatore 

69. Silo aeration equipment 

70. Chain bucket ©levator 

4 

2 

2 

4 aeta 

4 aeta 

2 

11Ü 
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.'¿mexure 1.16 
Sheet 5 of 5 

1. 2. 3. 4. 

71. Worm reduction cearbex • 2 

72. totary «oreen - 2 

73. Surge hopper - 2 

74. 12-Spout rotary packing 
machine 00 tona/hx. 2 

75. Feed hopper - 2 

76, Laninated  conveyor 700x2500 sei 2 

77. Plat rubber belt conveyor 600x1000 m 2 

78. Plat rubber belt oonveyor 800x3000 an 2 

79. Vi ora reduction gearbox - 2 
80. Duet colle oto r '  s 2 

1U 
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ITUBV   FOR  CAPITAL   6O00S   IIWUITRIAl   PROJICTI   Ml   IRAN 

Ansxur«  1.17 
ShMt 1   of 2 

Indicative list of Plant A louiPBont 

for 

Production of Brick« 

Capacity  i t  40 Million Brick»/y«»r 

S.No. Description Size Quantity 

1 2 3 A 

Qìàl Wsffffffift 
1. Excavators - 

2. Excavator, Universal Type - 

3. Tip Wagons - 

4. Locomotives - 

HAW MATERIALS PROCESSINO 

90 5. Box Feeders cu.m/hr 

6. Clay Crushers with teethed 
rollers 20 eu.ra/hr 

7. Double Shafted Pu« Mill 11 cu.m/hr 

8. Clay Cleaner 12 mo/hr 

9. Coarse Roller 

10. Smooth Roller Crusher 16 cu.m/hr 

11. Grinding Machine  for Rollers 

12. Metal Salt Conveyor 

13. Belt Conveyor 

14. De-airing Pu« Mill 

15. Dc-airing Mixer 

16. Dc-airing Pump 

25 m 

6000 bricks/hr 

1 

1 

30 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

113 
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Ànnexure 1.17 
Sheet 2 of 2 

1 I 
17.      Dies 

16.      Automat io Brick Cutting Tablet 

TRAHSPOM TQ   ¿BYfiRg 

19«      Revolving Column Loader 

20*      Shelves Truck 

21 •      Blectrio Transfer Trolleys 

22. Transfer Platform Hand 
operated or hauled 

23. Transfer Platform with 
turnable ft 2 bridges 

24. Ilevator for dried bricks 

25. Storied Platform Car 

XfiAffSrÇfil Tg KTItlfii 

26. Platform Car for drlud 
bricks to kiln 

27. Platform Cars for transport 
of fired bricks 

28. Kiln Cars 

BlggJÉiMIOTñ 
29*      Fans for Kiln and Dryer 

I X 

6000 brloks/hr 

8 brackets, ~*2 
6000 brioks/hr 

Capacity 112 bricks 16 
8 shelves 

Capaoity 2 
shelved truok 

4 

6 

4000-5000 bri ok s/ 3 
hr 

12 

12 

16 

20 
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Annexure 1-»18 
Sheet  1 of 6 

UfllQjtlTy Utt-Q* Plant and louiPn.nt 

Production gf ftefraetor^n 

S.No.      Description Si M 

A. JIM BklQfc pT^yy    t    30,000 TPA 

Quantity 

'« 

1. 

2. 

Laminated  Trough 
Conveyor 

Jaw Cruehtr,  Single 
toggle type 

3. Impact Mill 

4. Centrifugal Clay Mill 

5. Table feeder 

6. Ball Mill 

7. Dalecon Mill 

8. Belt Blev tor 

9« Belt Hector 

10. Vibrating ¿¿creen 

11 • Air oepcrctors 

12. Magnetic Separator, 
Drum Type 

13. Vibrating Trough Con- 
•tyor 

20 Tons/hour 

6  Toni/hour 

10 Tona/hour 

3 Tons/hour 

500 litrte 

1   Ton/hour 

1   Ton/hour 

20 Tona/hour 

5.6 Tona/hour 

20 Tone/hour 

2.5 Tont/hour 

20 Tona/hour 

20 Tow/hour 

1 

2 

1 

1 

1 

3 

3 

2 

3 

3 
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ITU0Y  ft»  CAPITAL   MODI   INOUSTMM.   WQJICTI   IN   WAN 

Annexur«  1.18 
Sheet 2 of 6 

Jx. 2. 5. 4. 

14. Vibrating Pipe 
Conveyors 10 Tone/hour 7 

15. Duet Filter,  beg 
type    6 chamber 

Air handling Cap. 
15,000 cu.m/hr. 2 

750 kg. 1. Travelling balance 2 

2. Birich Mixer with 
•kip hoiet 500 litrei 5 

3. Bxtrusiom machin« 
with double shaft . 1 

4. Automatic Cutter 

Mûiildin« Section 

800/1000 pieces/hr. 1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Lifting arrangement 
with pumping set for 
presses 

Stopper Press 

Elevator Press 

Runner brick Press- 
Hand operated 

Rotary Tu ble Press 

Hydraul io Spengler 
Press 

1500 Kg. 

-2000 PC8./2* hrs. 

2500 Pcs/8 hr.  shift 

120 Pcs/hour 

1000/2000 per hour 

1000 pcs/hour 

9. 

Prie ti ormi Sere«  Press 

a) Oil Hydraulic Press    300 tons 

b) Oil Hydraulic Presa    800 Tons 

e) Oil Hydraulic Press    600  Tons 

d) Oil "Hydraulic Press—1200 tons 

Ileotrie Hoist 1   ton 

13 

1 

2 

1 

1 

1 

8 

1 

1 

1 

1 

5 
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Annexure 
Sheet  3 

1.18 
of 6 

-I*.  £i_              3 . 4. 

1. Channel Dryers                   40 Trolley«, 33a 12 
2. fuaher machine« 3 
3. Lifting and lowering 

arrangement for tunnel 
kiln cars.                          10 Ton« 3 

4. Tunnel kiln                         121  Bf   output 

2200 tona/worth. 1 
5. Chamber kiln                       20 chamber« 1 
6. Shaft kiln                          33 ton«/24 hour« 3 

B.  SILICA PLfjfT       , 10,000 Ion«/Tear 

1. Jaw Crusher 15 ton«/hour 
2. Cone Crusher 10 tons/hour 
3. Belt Blevttor 20 Tons/hour 

4. Belt Elevator 6 Ton«/hour 
5. Magnetic Separator 400 X1000 nun 
6. Vibrating soreen 20 tons/hour 
7. Ball Kill 1 ton/hour 
8. Air Separator 2.5 tone/hour 
9. Dale con Mill 2 tona/hour 
10. Dust Filter 20,000 m3/hr. 

1. Travelling Balano« ~750 kg. 2 
2. Birich Mixer 250 litre« 1 
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Annoxure 1.18 
Sheet 4 of 6 

1 Ja 

3. Pan Kill 

4. Ila« Mlxlag Plant 

1. Boyd Fréta 

2. Lifting and lowering 
equipment 

3» Friotion Screw Prei« 

4* Oil Hydraulic Pre»« 

5. Hand Moulding Tablet 

6« Pneumatic Ramiaera 

¿ 
750 Kg. 

1920/hour 

1/2 Iona 

600 Tona 

3 

1 

9 

6 

2 

e 

8 

1. Channel Dryer 33 m 8 

2. Puahing machinea 2 

3. Chen ber Kiln» 20 Chamber 
1000 tona/month 2 

C. luatn vi***  t Capacity t  20,000 Xona/Yr. 

££ujb¿fi£ B9SUÄB 

1. Cone Cruaher 19-17 tona/hr. 1 

2. Maxecoh Mill 1  Ton/hour 4 

3. air Separator 0 2100 cua 2 

4. Vibrating acreena 2500x1000 um 1 

5. Belt Bleuet ora 20 Tone/hour 3 

6. Bait Slevtura 6 Tone/hour 1 

120 
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Annexuro 1 
Shoct  5 of 

.18 
6 

1, 2. 3. 4. 
7. Box Feeder 15 Tons/hour 1 
e. Impact Mill 8 Ions/hour 3 
9. Vibrating trough 

conveyor 20 Ions/hour 1 
10, Vibrating pipe 

Conveyor 10 Ions/hour 6 
n. Duet Filter 15*000 cu.m/hr. 1 
12. Hopper« 

Mixing scetinr 

25 Tons 28 

1. Travelling balance, 750 kgs. 2 
2. Birioh Mixer 750 litre« 3 
3. OCL Mixer 600 litre« 2 

1. Hydraulic Press 800 tons 2 
2. Brick Pre« 2000brick«/hour 1 
3. Friction Sorev Prese - 4 
4. Lifting and 

Lowering arrangement 1/2 Tons 10 
5. Blectrio hoist 2 Tons 4 
6. Oil hydraulic press - 2 
7. Hand moulding 

pneumetio rammers m 10 
8. Blectrio hoist 1  Ton 1 
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Anncxure 1.18 
Sheet 6 of 6 

ij 2i 1 
•• 

DrviM aad Biynjng amotion 

1*      Channel Dr yen . IQ 

2. Pusher uaohine« . 3 

3. Tunnel kiln« 15 u width x 168 m 
long 2 

122 
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Annexure 1.19 
Sheet 1   of 2 

InjJCAUve Lilt 9**l»nt A Seulement 

Manufacture of Window Plat« and ah..t oí»«« 
4U for 

Capacity; 30,000 tona/year 

DE »PTPFîfîïî on ••UtBK 

1 •      Rotating Drum 

2. B.O.T.  Crane 

3. Disintiera tor complete 
with accessorie a. 

4*      Bleotroaajnetic ' 
Separator 

5. Bat oh Weighing Seal« with 
Hopper 

6. Batoh Weighing Soale 
with Hopper. 

7. Batoh weighing Soale 
with Hopper. 

8. Bucket. Elevator with two 
way chutee. 

9. Bucket   Elevator with two 
way chutee. 

10. Sheet Glass Drawing 
Nach nee system 
• Pittsburgh • 

11. Border cutting devices 
suitable  for Pittsburgh 
sheet gists* drawing 
saohinea. 

12.    Automatic Breaking off & 
longitudinal and oross 
cutting device fitted 
with air cushion for 
removal of ¿lass. 

Ï 
6 min. oyóle, 
2 tona 

3 tona 

750 

300x600 mm 

1000 kg x 2 kg 

500 kg x 1 ki 

250BJ x 0.5 * 

5 tona 

10 tona 

Band width 
2400 

2 cutting 
heads with 
fine adjust- 
ment and 
widia cutting 
wheels. 

ajE 

1 

2 

1 

I 

1 

3 

3 

3 
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T z 
13. Coolin¿ Flasos 

14* Asbestos Rollers 

15. Batch Feeders Blanket type 

16. Ola8s level recorder 

17. Furnace Pressure Control 

18. Oil firinj equipment 

19*    Electrooast refreotory 
blocks. 

Annwcure 1.19 
iahtet 2 of 2 

I z 

2 tons/hr 

For 90 tons of 
glass per day 

2 sets 

10 pair 

3 

1 

1 

1 

80 ton. 
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Frrfwttffl <*QI»" Botti« 
Capacity:       12,000 tone/year 

«sToi-r 

SNo. 

It— 

Description Sise 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

 1 

Mfff HQUaîS SBQT1QN 

Rotating drun 

E.O.T. Crane 

Disintigrator 
complote with 
occeaeories 

Electroaagnetio 
Separator 

Batch weighing scale 
with hopper 

Batch weighing »cale 
with hopper 

Batch weighing scale 
with hopper 

Burkeet elevator 
with t*o-way ohute» 

Burkett elevator with 
two-way ohute» 

rvMuCB awa 
Regenerator glase tank 
furnace ooiuplete with 
refrectories and steel 
work. 80 t 

Quantity 

 it. 

6 Min.  Cycle 
2 tons 

3 tons 

750 ua 

300x600 mm 

1000 kg x 2 kg. 

500 kg. x 1  kg. 

250 kg. x 0.5 kg. 

5 tons 

10 tons 

1 

1 

2 

2 

1 

2 

1 

3 

1 

11.      Batch Charger 0 250 • 
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12. 

 2>  

Furnace,   Instrument 
Panel and feedsr 
r adiaran tie B 

Annexure 1.20 
Sheet 2 of 3 

Full 
bet 

13.      QladB level recorder 
and controller 

14. 

15. 

16, 

17. 

li.L.P.  iTtbE maohine 
with fire  polishing 
and feeder 

L-^O Liaohine with 
feeder 

4.2ru  •  200cn 

4.2n - 200ua 

IS~6 aec.  machine %lth 
single and double gob 
attachant and accsssor- 
iee including conveyor 
with 90«   pusher and 
installed  automatic 
lubricati on and feeder    5.4r\ 

Temperatur« control 
instrument panel and 
feeder heating 
eiwuontc. 

22 Ou. 

5 Sets 

IC.  Oharlton lehr oomplete 
\ ith heater*, totally 
DuffUd 

19. Charlton lehr 

20. *ir compressor eoaplete 
wixh motor,  starter, 
aft (or cooler and air 
receivers. 

1200-260 mm 

900-260 cm 

2 

3 

80 cu.n/miu, 
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Shcüt 3 of 3 

.....JL., 

21»  i»ir compressor complete 
with motor¡ starter, 
after cooler and air 
receive re „ 25 cu.m/min. 2 

22. Generating, s^-t 250 KVi. 1 

23. Vater softening 
Plan* 11   cu,ia/hr. 1 

24. 1   No.  Softer Shell 
vith ch.1.orinution and 
dosing piont 1 

25. Vater storage tank 0  1000 x 1200 LutU 1 

BUTTLE SRIffnn» SECTION 

26. Double colour printing 
machine 20 bottie/din. 

double colour 
in 

1 

27.  Docorating xehr 1100 m x 27 D, 
200 iam/nin. 
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Indicative Lf«t of Plant ft Equipment 

Manufacture of Qlaes Bulba and Tubes 

Capacity: 15 Million PCB. Per Year 

Size c¿-cvipt^Lon 
Quanti 

1. Saxonia glass aggregate 
mixer 400 litres       1 

2. Electric Hoist 2 tons          1 

3. Batch Bins 1200 kg.         3 

4. Weighing Platform Balance 1000 kg.         1 

5. Turn Table 1 

6. Magnetic Separator 1 

7. Glass Melting Tank 
Furnace 

BULB BLOWING PLANT 

12 tons/day       1 

8. Thin Ware Rotary Bulb 
Blowing Machine 15-60 pca/min.    1 

9. Feeder Width 320 mm      1 

10. Lubricant Circulating Pump 6 litres/minute 
5 kg./cm2        1 

11, Annealing Lehr 560 mm x 12 metres 1 

12. Akbeptos Conveyor 130 mm x 4 m      1 

13. Inspection Conveyor 540 mo x 6 m      1 

14. Air compressor 4 cu.m./min.      1 

15. Oil Pump 1 
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1 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

Carborimr • 'T'   ' '''f.u-; 

Jleeve Ur 

Bleeve  Shay i    tfuT.? ,   Collar 
and Stop r\.nfc 

lei: in.: oo. vve 

Tube Alie,\   j hoxle'ra 

Turbo Blewe, ^?u  hec*eiver 
for Tube Blowing 

Drawing ioul» 

Olae^ Tube Jr~wing Machine 

Inspection Conveyor 

Reçu, ind Giving Machine 
fo~ 20 Watt M.Vbh Annealing 
Couvayor 

Reçut and aiazing ^achine 
fcr 40 >K-      -ity    .r .feeling 
conveyor 

Sorting '''u .'. 

Refracrory orate 

Refractor^ &*.'•' operating 
equipment 

He-'-'-'.-'.'^v.:, Ir _»ugh 

Tip -•i;1 .:.r 

Burj.      I.:  MW'1 o aña 
Feeder 

Annerare 1.21 
Sheet 2 of 3 

set 

30 m 

01U-4-O rnm,9t/day 

1100 mm x 4 m 

40 pcs/a.ln. 

40 pes/min. 

33.    Sleeve Oeirjing Chicle 

et 
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Annexure 1.21 
Sheet 3 of 3 

34. Trough Carrying Vehicle - 1 

35. Sleeve Preheating Furnace - 1 

36. Trough Preheating Purnaoe 1 
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8.No. 

1 

Ànnexure 1.22 
Sheet 1  of 5 

Capacity i 2400 ton«/yr. 

Description       Specification 

1.        High Lift Loader 

2« Platform truck 

3. Box Feeder 

4. Single toggle 
Crusher 

5. Movable Belt 
Conveyor 

6. Roller mill 

7. High speed belt and 
bucket type elevator 

8. Clay crusher 

9. Toughed Reverse Belt 
Conveyor 

10. Idge turner 

11. Ball Mill for vett 
grinding 

12. Goods platform lift 

13. Magnetio separator 

14. Vibrating shifter 

15. High speed agitator» 
propeller type 

JL 
1600 kg, 
3200 mm 

600 kg. 

2-15 tone/hr. 

600-180 mm 
5 ton/hr. 

400 mm z 8000 mm 
400 mm z 3800 mm 

2.5 cu.m/hr. 

10 m 
10 tona/hr. 

5-12 tone/hr. 

400 mm z 4000 mm 

2.5 t/hr. 

Quantity 

4. 

2 

2 

4 
4 

4 

1 

2 

1 

4,  400 lit/1500 lit./ 
100/mill. charge, 2,200/ 
700/45 *§. ' 

2 tons,  4000 mm 

500 z 3000 mm 

3«¿5 cu.m/hr. 

12 ou.m - 
0.3 cu.m 

1 

7 

9 

13 
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16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

Diapfar**» PÛBP 

Semi-automatic 
filter press 

Belt Conveyor 

iOOTTit/min. 
CO lit /rain. 

600 lit, 16 atm. 

1000x6000 mm 
1000x18000 OB 

Cutter for filter cakes 

Cutting taking of device 

De-airing pug »ill 4-8 tons/hr. 

Platform O^r 

31. 

32. 

33. 

1200x700 mm 
80 '«. 

Hand  operated wing 
pump 

Ves»el for glase 
distribution 

Bdge runner 

Dosing vessel 

*ing type mixer 

Disintegrator 

Movable platform 

Stationary piéton 
compressor 

Cutting of devio« 

Semi-automatic Jolley 

22 llt/min. 

300 <g/hr. 

10 lit. 

150 lit. 

1  ton/hr. 

400 *. 

25 cu.m/hr. 

machine __ 

Counter ourrent 
channel sectional 
dryer. 

700 pes/hr. 

650 x 29000 sua 

2 
4 

5 
1 

6 

3 

12 

6 

1 

8 

1 

1 

10 

1 

132 



^^ 

^ 

-f- 
N I 0 C 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY  FOR   CAPITAL   MODS   INDUSTRIAI   PROJECTS   IN   IRAN 

Annexure  1.22 
Sheet 3 of 5 

1 k ¿ 
34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

a. 

45. 

46. 

47. 

48. 

49. 

50. 

Hand Operated lever 
Fres« 

Vertical turning 
uachine 

Hydraulic preß; 

Mechanical Ji£gf~r 
and  to ole 

Spindle revolving 
press 

Vertical turning 
and  copying nachine 

Autoikutlc prete 

Se;-i-autoi atic pre at 

Drying and glaring 
production line . 

Air Cotiprettor 

High Speed propeller 
type agitator 

Mechtnioal jolley 

Pre  preti  jolieying 
machine 

Vibrating sift-r 

Hand operated wing 
puup 

Veaeele for catting 
tlip 

Intermittent chamber 
dryer 

8000 kg. 

6000 kg. 

800 x 18000 csu 
Length of the 
dryert - 10000 cm 

50 cu.m/hr. 

1   cu.n 

51.      Twin Ivjonel dryer 

5 & 10 lit. 

4-5 L 

8 

6 

3 

1 

2 

1 

2 

2 

1   t)«t 

1  act 

1 

1 

10 

1 

2 
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55. 

56. 
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58. 

59. 

60. 

61. 

62. 

63. 

64. 
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Annexure  1.22 
Sheet 4 of 5 

77 TT 

AIZZINO 

Circular automatic 
glasing i-achine " 

Propeller type 
agitator 

Belt type  gla»e 
cleaning machine - 

Oval shaped tub for 
glaae 

Automatic glazing line 

Preseure  gl&z-*  container 10 lit. 

Air CocprosBor 50 eu.a/hr. 

TUMMÜL KILM 

Tunnel preheat¿r - 

Preheater care 

Dire et fired tunnel 
kiln 

Kiln car 

Oil tank 

DifeBel Oil Burners 

Hydraulic Shifting 
device 

«ITTNO-   CI 
ií»MO;>tí>»)*;i< 

66. Pl^tforr.  truck«; 

67. Mixing r-aohine 

68. Grindig laacii:1« 

2020x1380 ira 

2  cu.E. 

1 300x700 

60 lit. 

2 

4 

5 

2 

1 

3 

2 

16 

1 

120 

1 

50 

1 

18 

2 

3 
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A A. 

69. Flexible Shaft 
Grinding 

fìTììfiiftH f-m •"^K» 
70. Tilting voigh bridge      500 kg. 

71. High lift truck 1000 kg. , 

72. Low lift trucy- 

2 
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Annexure  1.23* 
Sheet   1   of 4 

fpdi^tivfi Liât of Plant & 

Capacity:   1200 tons/year 

S.No. Description 

LRY ^kl^ING r.^IP.S 

1. Jaw & Poller Civ ihtr 

2. Edge  ..v. mer v.'ith Pan and. 
Grinding btone 

3. Edge hunner (lar¿e)  with 
Pan and  Grinding  Stone 
with automatic conveyor and 
sieving 'irrangements. 

•nfrAY  MAkING  SSCTI0II 

4. Ball Mills 

5. Ball Mali8 

6. Double Acting Diapharam 
Pump for Filter Unit 

7. -do- 

8. Single Acting Diapharam 
Pump for Tilt er *vinp Unit 

9. rug-ing   otary K'-uhine 

10. Pugging iíotar:/ ¿achico 

11. Automatic Vacuur; Pug Hill 
with Douary Cuttera and 
^ushers, with Vacuum pumpe 

Size Quantity 

1  ton/hr. 

4 ton/8 hr. 

t, ton/8 hr. 

1 ton/charge 5 

0.6 ton/charge 7 

50 litres/min. 1 

-do- 1 

- 4 

- 1 

1 

1  ton/hr 
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1 2 3 4 

12. Screw Blungere for 
mixing clay. 1 6 

13. Agitators Sat of 4 

14. 36  Chamber Filter . frese - 4 

15. Vibrating Sieves - 4 

16. Magnet,   Stationery - 1 

17. üerro filters with Rectifiers    - 1 

18. Weighing Machine 

MAKING SECTION 

11800 pc/# hr. 

1 

19. Jolly & Jiggers 
vCrockery making 
machine) 27 

20. Semi automatic Cup 
Making Machine 

IS 
3000 Pc/8 hr. 1 

21. Semi Automatic ilate 
Making Machine - 1 

22. 

23. 

brier 

Driers 
I 
1 
) 

Handling 
10,000 pes. 
each/3 hr. 

1 

2 

24. Driers 1 

25. fJpfSHING SECTION 

(Crockery - 25. Vertical«* iggere 
Finishing Machine 

14 

HARD DRYING SECTION 

8000 pce/8 hr. 26. Drier 5 

27. Drier 10000 POB/8 hr 3 
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28. 

29« 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38 

39. 

40. 
41 . 

42. 

43. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
ITUOY  FOR CANTAI   8000$   INDUSTRIAL   MOJICTI   i   IRAN 

Annexure 1.23 
Shtet 5 of 4 

SgBAIJN&jgESIfil 
Spray Sun» spray 

Air Compressors 

aiAZipfl ft Ï1ASB THnlfflF SBCTIOH 

Glaee removing machine 

Glase Sieving and cleaning 
Unit 

Vibrating Sieve 

CA,gyTJ&  SBCTIQfi 

Casting Blunders 

(ASTI HlàT TJTIIilSIHQ 

Heat Bxhaust Fans 

Blowers 

Heat Exhaust Fans 

Duot Lines fully insulated 

Duct Lines 

Kiln 

Kiln 
Kiln 

Chimney 

Biscuit Kilns 

1 20 ou.m/min« 

Length 215 m 

0 5400min,6.5 tons 

6000mm 0 7.5 tons 
6600mm 0, 9 tons 

15 

3 

8 

4 

4 

1 

1 

6 
2 

4 

2 
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Annexure 1 
Sheet 4 of 

.23" 
4 

1 2 3 4 

DECORATION SECTION 

1  ton/6 hrs. 44. Blectrio Furnaces 12 

45. Electric Kiln (Truck Typ«) - 1 

46. Printing Machines for 
Cups A Plates - 2 

47. Rotary Conveyor - 1 

48. Conveyor 600 mm x 6m 1 

49 ÏHMPEBATITRE   RBCOffiDBRS  AMD 

- 

mv-> WÄWAti'M .iïj^mÊmmmm 

a) Pyroasters 
b) Thermocouples 

12 
30 

SAOQAR R1KINO SECTION 

400 mm 50. Decentigator 1 

51. Sieving Chamber with 
Rotary Screen - 1 

52. Saggar Clay Pugging 
Machines Vertical Type - 2 

53. Friction Presses - 4 

m 
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Aanoxure 1.24 
Sheet 1  of 5 

Indieatire U*% o* *l»nt 4 BQttlMMt 

Capacity  :  5000 tone/year 

3. No. 

T. 

Description Size 

1. 

2. 

3. 

4. 

5. 

TT TT 

SLIP HOUSB 

Blunger with eleo, motor 1800x1500 
starter, switch. gear box 
and rotating blades 
High Spaed blunger with 
•lee. motor, starter, 
switch, gear box and 
rotating biadai. 

1600x1500 mm 

Blunger with elee, motor, 
•tartar, switch, gear 
box and rotating blades. 2400x1500 

Blunger for scrap and 
press with elee, motor, 
starter, switch, gear 
box and rotating 
blades. 

Agitator with alec. 
motor, starter, ¿switch, 
fear box and rotating 
lades. 

1500x1500 mm 

03000 ma 

Quantity 

 *7 

12 

6. Motoriser' Sifters with 
' eleotrio 

7. Filter Preaa, hydraulio 
closing. V 900 / 

a.      ¿tarn fuap 

9.      Diaphraga Punp 

4 cua/hy 225 
stroke 

2.5 eua/hr 

4 

1 

6 

1 
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Shtct  2 of 5 

1 

10. Centrifugal Pu«p, rubb«r 
lin«fi 

11. Ball Kill 

12. D«-airing Pug Mill with 
vacuua Pump 

13. D«wat«ring pump 

MILL HOUSB 

14. Ball Mill with «lee. 
•otor, •tartar, driv« «te. 

15. -*o- 

16. Puap, rubber lined 

17. Raa Puap 

18. Agitator 

19. Electric Travailing 
Hoist 

20. Jaw C rua her 

21. -ater SupplyFuap 

22. De wat «ring puap 

tuta mtàrAiiw 
23. Ballnlll with «lee. 

•otor ate. 

24. Qlate fixera 

23. Blungara 

26.    Agitât ora 

40 ou.a./hr 3 

0 600 x 600 as 1 

500 kg/hr 1 

700 cu.m./hr, 
50 a* i 1 

1500 kg. 5 

500 kg. 2 

6.7 ou.a./hr 2 

2 ou.a./hr.) 
225 MI stroke 2 

3000x3000 m 2 

750 kg. 1 

2 t/hr. 2 

8 ou.a./hr. 2 

13,4 ou.a./hr 1 

900x900 BO 

200 kg. 

1500x1200 i 

2 

3 

2 

5 
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Sheet 3 of 5 

27. Motorieed lifters 

28. Diaphragm Pump, Recipro- 
cating type 

CASTING 

29. Agitatore - 9 

30. Ram Pump 225 mm stroke, 
2.9 cu.m./hr 2 

31. Ram Pump 150 mm stroke, 
1.8 cu.m./hr. 1 

32. Diaphragm Pump - 5 

33. Pump 3.6 cu.m./hr; • 1 

34. rlunidification 
dampers and <5uc 

plant 
its 

with 
800 Vbr. 6 

35. Humidification plant in- 
cluding ateam heating 
arrangement 1600  1/hr. 6 

36. Fully automatic oil j 
boiler 

rired 
2750 t/hr. 1 

37. Shop Heater 200,000 K.Cal. 

500 kg. 

5 

38. Ball Mill 1 

39. -do- 50 kg. 1 

40. Diaphragm Pump 2200 1/hr. 1 

4L Agitator - 2 

42. Blunger . 2 
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Sheet 4 of 5 

T 

43. Fllttr Preea 

44. Jar Mill 

45» Motori««* Sifter 

46. Top Hat llsotrio Kiln 

47. Til« Preaa 

IMSPlCflow * Q^flpa 

48. In«p«otion booth with 
•xhauating arrangeant« 

49. Spray Booth 

50. Spray Booth (R«firt) 

KILM8 

$1. Kiln Oil fired fully 
•uffled tunnel with 
hydraulic proponine 
f«ar. 

52. Kiln, oil fir««, fully 
muffled tunnel with 
hydraulic proponine 
«ear. 

53. Oaar Punp 

QTParjM PT^yj 

54. Pulv«rl««r 

55. Caloininf Kiln 

56. Di«int«gr*tor 

57. Duat Bxtraotor 

58. Jaw Cruahar 

0 450 am 

450 «v 

60*70 pot. 

120 

17 

6 

4 

67 a 1 

•7 cu.a./hr. 3 

• 1 

- 3 

- 1 

- 1 

• 1 
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Annexure 1.24 
Sheet 5 of 5 

1 

MOULDING 

59. Mixer complete 

60« Jigger Jolly 

61• Exhaust fan 

COMPRBaSQR/QBN. HOUffl 

62. Standby Diesel Gene- 
rating Set 

63« Centrifuge 

64« Cooling Voter 

65« Centrifugal Pump Unit 

-do- 

-do- 

66. 

67. 

68. 

375 W 

6.7 ou.m/hr. 

1.6 cum/hr 

22.5 cu.m./hr 

300 cfB. 

Air Compressor for 
Generating Set. 

69* Air Compressor 

70. Battery Charger 

71 • Complete unit for casting 
23" IVC including steam 
heated dryer, oontrols sto. 900 pos/day 

72. Agitator 

73«    Diaphragm lump 

2 

1 

4 

1 

1 

f 

1 

2 

1 

1 

2 

1 

1 

1 

2 
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Annexu 
Sheet 

re 1.25 
1   of 2 

Indicative fapt  of Plant A EaulMant 

fcrMucffon of T^çs 

. Capacity: 2100 tons/year 

S.No, »                Description Sice Quantity 

1 2 3 4 

— 

SliD and Mill Houje 

6600 kg. 1. Ball Mills 4 
2. Air Compro s sor 50 of«. 1 

3. Transfer Punps, rubber lined - 6 

4. Measuring and Mixing Tanks 16,500 lit. 4 

5. Blungers 10,800 lit. 3 
6. Scales 500 kg. 3 
7. Sun off Arc. 5600 lit. 1 

8. Flow Control Puap 150 m 2 

800s» x 60 
plates 

9. Filter Press 
2 

10. Cake Drying Kilns 20 tons 4 
11. Tippler and Clay Braker 3 tons/hr 1 

12. 31èvator 10 tons/hr. 3 
13. Hoppers 90 tons 5 
U, Conveyor 10 tons/hr 1 
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Sheet 2 of 2 

1 2 - 3 4 

15. Tile Presses 235 »q.B./hr. 17 
16. Sifter 3 tons/hr. 1 
17. Air Heater 3 Billion BTU 1 
18. Magnetic Separator 9000 litros/hr. 3 
19. Duat extractor 

Ikiln Sec^on 

24000 ofa. 1 

20. Drying & Biscuiting 
Kiln complete 55 B/75 B 1 

21. Glost Kiln complete 

ai&fiiL?rcDaraittoniJ 

84 m. 1 

22. Ball Mill« 1800x1800 on 2 
23. Agitator • 1 
24. Ball Hills 750 x 750 mm 2 
25. Set Jar Mills 6 ^ars 1 
26. Hoists 3 tons 2 
27. Frit Kiln Complete 500 legs. 1 
28. Mixer 

Qlasin* 

400 litres 1 

29. Glasing Machines 20 sq,B./hr. 3 
30. Manorail Conveyor 110 a. 
31. Sorting 155 »q.B./hr. 1 
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Annexure  1.26 
Sheet 1  of 6 

Indicative Liât of Pl»nta A iQuinawmt 

Manufacture offiL« 8U.W 

E EÜ 
Capacity:    4000 tona cane/day. 

•ii&rsn? on S--^F 

1. Unloading Crane 

2. Feeder Tablas 

3«      Main Gana carrier with 
roller ohain and drive 

4.      Auxiliary Cane earrier 
with Holler Chain. 

5«      Cane Carrier Drive. 

6. Cane Levellers and 
Cutter. 

7. Cane Crueher. 

8.      Cane Milla complete. 

9»      Juice Gutter. 

10. Bagasse diaoharge 
chute. 

11. Mill reduction 
faringe. 

12. Steam Turbines 

Capacity: 5 tons- 
30 M. 

6100x6700 

2100 a» wide x 
25m long. 

2100 an wide x 30a 
long. 

60 HP, Speed 3-12 
•atres/minute. 

2200 mm wide x 
44 knives. 

3 Rollere each 
960 nun dia. x 2100 M 
Ion 4. 

3 rollers eaoh 960no 
dia. x 2100 asi long. 

Plate thickness-flam, 
coppar sheet lined. 

2 

1 

1 

1 

1 

3 

1 

1 

1 aet 

900 3HP, superhaa-   0   4 
t#d ateaa 18/21 sj/c»2, 
300/400 de*.C. 
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T
- 

2 5 4 
13. Mill Gearing. 900 BHP 4 

14. water meter. 100 ou.m/hr x 30 «te. 1 

15. Measuring Tank 5 ou.s 2 

16. Centrifugal Pump. 100 cu.a/hr. 1 

17. Screen. 400 tons/day 1 

18. Chokeless Pumps 100 cu.m/hr x 10 mts. 2 

19. Chokeless Pumps 250 cu.m/hr x 10 mts. 2 

20. Juice Tanke, Copper 
linei. 

21. Centrifugal pumps 250 cu.m/hr x 15 »ts. 2 

22. B.O.T. Granea 20 tons capacity, 
span 24 metres. 

1 

23. Bagasse Elevator 1500 mm width x 17 mts. 1 

24. Bagaes« Conveyor, Return 
type. 

1500 mm width 1 

CTJLBTPTOATTON   PÎAH* 

Cap. 100 ton/hr. 25. Automatic Juica Weith- 
in i Scale. 

2 

26. Centrifugal pumpa. 250 cu.m/hr x 30 mts. 2 

27. Vertioal juice Heater. 250 sq.metres 5 

28. Condensate Receiver. - 5 

29. Hot Water Condensate 
Receiver. 

- 5 

30. Hot Vater Condensate 
Pump (Centrifugal Type) - 5 

31 Continuous julos 
Sulphitation Vessel. 

250 tons/hour 1 
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I 
32.    Milk of list proportion. 

inj devio«. 

33«    Sulphited Julo« 
Collecting Tank 

34. Centrifugal Puap. 

35. Cane juice Clarifier. 

36. Clear Juice Receiving 
Tank. 

37. Centrifugal Puap. 

38. Continuous sulpher 
burner with eeabber 
fas   oooler. 

ontinuoue Sulphur 
burner with Scrubber 
Qae Cooler. 

40.    Air Coapreeeor 

41 •   Air Coapreasor 

42.    Rotary liae «laker 
and Claeaifier. 

43«    Lise ai Ik et orage 
Tank. 

44.    Milk of Lia« Puspa. 

45*    Vacuua Flit era. 

46. Condenser injection 
and Vaouua Puap. 

47. Centrifugal Puape. 

48. Feeder Mixer. 

49. Overflow Tank 

- 1 

25 ou.a. 1 

250 ou.a/hr x 40 at«. 2 

11  aita, dia, 4 coapart- 
aenta. 

1 

- 1 

250 ou.a/hr x 46 ata. 1 

60 H/hr, tray 2 
area - 1 aq.at. 

60 bj/hr. Tray 
area - 0*6   •«.••• 

600 ou.a/hr 1 

400 ou.a/hr 1 

1220 aa dia x 4600 aa 1 

Cap.  25 ou.a 2 

0.8 ou.a/hr 2 

2400 aa dia x 4900 aa 
40 aq.at a. filtefTng 
area. 

3 

20 HP 1 

50 a« 2 

5 HP 1 

5 eu.a 1 
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1 2 5 4 
50. Hui Circulation pump 1 

51. Hot Water Pump 1100 litre/hr, 
60 a head. 

1 

52. Cyclone Separator - 1 

53. Bagolilo shifter 1 

54. Belt Convoy or 20 a 1 

SVAPORATI OK & BOILING 
PLANT. 

5000 eq.m  (Total).. 55. Quadruple effect 
evaporator. 

1 

56. Condensate Extraction 
PUBp. 

- 2 

57. Syrup Extraction Pump 100 cu.m/hr, 30 a. 2 

56. Continuous Sulphation 
Tower 

85 tone/hr 1 

59. Syrup and Holasees 
Storage Tank. 

450 eu.m 15 

60. Vacuus) Fan 260 sq.m 7 

61. Cry stallìser 30 tone/hr. 1 

62. Vacuum Crystalliier 50 tons/hr 2 

63. Condensate Receiving 
Tank. 

2450 mm dim., 
3650 mm/hr 

1 

64. Centrifugal Puape (OM) 70 ou.m/hr, 15m 2 

*U C^W§AIiCH 
65. Multiset Spray Barometer 185^ sa 

Condenser. 
1 

66. Multiset Spray Barom- 
eter Condenser. 

1220 mm 7 

67. Centrifugal Injection 
Water Pump. 

180Ô cm/hr. 20m 7 
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I 
68.    c-.•..-. tri fugai Injection ur.tar Pump. 

900 ou.m/hr,20m 

69. Centrifugal Spray Pump.    2500 cu.m/hr,  14m 

70. Spray Pond Equipment 
with Chokeless nozzles. 

71. Crystallizer 

72. Water cooled type M.S 
Crystallizers. 

73. Semi-automatic Centri- 
fúgala (Hiih Speed) 

74 

75 

76 

77 

78 

79 

80 

81 

62 

«3 

84 

High speed semi- 
automatic centrifugal 
machine. 

Puj mills 

Molasses Tank 

Hot  water pump 

Compressed Air Plant 

Ma~jma mixers 

Molasses Tanks 

Magma Pumps 

Su^ar melting xank 

Centrifugal Pump 

Grass Hopper»   complete 
with hot air blowing 
arrangement. 

65 tons 

65 tons 

500 kg, 0 1250 
x 260 aim 

500 k|, 0 1220 i 
610 mm 

110°C,   5 kg/m2 

Por 32 Centrifugal 
Machine. 

10 tone/hr. 

75 cu.m/hr,  30o 

1500 x 1500 mm 

7 

4 

1  set 

7 

8 

20 

12 

6 

8 

1 

1   Plant 

5 

6 

6 

2 

1 

m 
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1 Z 5             i 

85. Su jar Elevator 15 tons/hr       2 

86. Vibratory su0ar Feeder 10 tons/hr 4 duets 4 

87. Sugar weighing machine 150 kgs.         3 

88. B&ógin¿ machine 150 bags/hr.      3 

89. Molasses pump ?              6 

90. Molasses vigh ecale 

STBiiM OBNEHATIHG PLANT 

10 tons/hr       1 

91. Steam boilers, bagasse/ 
oil fired. 

2 
35 tons/hr, 21 kg/cm , 
340°C           3 

92. Steam TUSTO alternator      2500 kw. 
set. 

«¡gCMMTOW »IBB« 
93. Supporting Structures, 

pipes, valve8,  platforms, 
railings etc.  etc. 

Let 
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i?qr the 
fSftffltf|OÏUJf of bugar From Beet Roota 

Capacity:  2000 tons Beet/day 

S.No. Ik scription Size Quantity 

1 2 3                   4 

RECEPTION AÏÏD TRANSPORT 

1. Weigh Bridges 3x12 a, :5 tons               2 

2. Beet Roots piling machine 100 t/hr                            1 

3. ashing and Cleaning 
machine 25 taps  30 kg each        1 

4. Silo 

5. Leaves separator 1 

6. Stone itemover 1 

7. Centrifugal Pump 750 lit/min,  15a           1 

8. Vertical Pump ;00 1/min,  8 m               1 

» PREPARATION SUCTION 

Î9. Separator 1 

1*. Crusher 1 
11. Root Washer 3000x1000 mm                   1 

12. Collector (Tank) 

13. Centrifugal Pump 250 1/min,  1 1
M               1 

WASHING AID TRANSPORT OP sW-vT RWÏ 

14. Beat Root Lifting wheel 0 12m;  800 mm 
broad 600 mm doep          1 

set 
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1. 2. 3. 4. 

15. Vertical Pump 100 1 /min• 10u 1 

16. Viaaher of beet root Length i 6 m 
width»   I600/2000oa 1 

17. Air Coopreeeor 10.8 ou.m/hr, tata. 1 

18. Jifgi&f  81«T0 600 x 5000 mm 1 

19. Disinfeotioner 1 

20. llevator 17 a 1 

21. Centrifugal Pumpa 7500 1/min. 15 ta 2 

22. Clarifier 600 ou.m/hr. 1 

2.5 x 4.5 x 3 a 23. Silo 1 

24. Cutter for Beat Root 0 2Iû,  22 opening 
knifes box 2 

25. Chutea - 2 

26. Belt Conveyor 60 t/hr. 
650 mm x 10 OJ 1 

DISTBIBUÏIOK 

1000 x 6500 ma 27. Pump 8«parator 2 

26. Pulp Mixer 0    2000x5000 ma 

29. Ixtraotion Kachint 1500 t/24 hra. 

30. Sore* Distributor - 

31. Squeeser 0 1500 x 1200 *-i 

32. Pump 2200 l/min.33 u 

33. Heater 110 aq.n 2 

34. Heater 30 a^.ia i 
i 

154 



^ 

40. 

41. 

42. 

43» 

44. 

45. 

46. 

47. 

48. 

-h 
N I 0 C 

UMTEO NATIONS INDUSTRIAL DIVÍLOPMENT 0R6AMZATI0N 
IT1WV   fM  CAPITAI   MOOS   MMISTMM.   NKMfCTS   Ni   IRAN 

Annexure  1.27 
Sheet 3 of 7 

1. 2. 3. 4. 

35. Pump 3501'Min. ,35 a 2 

36. Tank 0 1500 z 2000 m 1 

37. Preen Vater Pump 625 Vniin,  35 m 2 

38. Centrifugal Pump 2000 Ut/min.   10n i 1 

39. Julo« Diatributin* 
Pump 

Pulp and Raw Juice 
Separator 

970 lit/min.,20 m 

0 1400 x 2100 EG 

100 lit./mi«.,15 m 

60 eu.m/hr.,8 m 

Pulp Pump 

Pump 

PULP FBEssTim §mm 

Hake Conveyor 

Pulp Pre•• 

Belt Convtyor 

JÜICB PURIFICATION   SSCTTqj 

Pulp Separator 1000 x 6500 mm 

Pre-lim« washer 1200x2300x7200 mm 

Milk of Lime Dotaxer      1400 mm x 1650/2250» 
1650 mm 

0 500x14000 mm 

0 900 mm 

500 x 12000 mm 

49*  Sand/Stone Separator  0450 mm x 525 am 

1 

1 

1 

1 

3 

1 

1 

1 

- —peoo x 900 mm 4 
50. Centrifugal Pumpa 70 cu.ta/hr.,  35 m 2 

51. Heat Kxchanxer 65 aq.iu 2 

52. Heater 65 sq.Q 

53. Trough I200x.:00x70o; ~,t * 
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1. 2. 3. 

54. Centrifugal Pump 70 ou.a/hr,  12 a 2 

55. 8a ture ti on Vat 0 UOOx 10000 am 2 

56. Circulation Pump 360 ou.a/hr 1 

57. Filtert 20 eq.n 2 

58. Carbonate Juloe Tat 5000 on high 1 

59. Condenaer 0 800 x 1430 am 1 

60. Air Pump 24 ou.m/min. 1 

61. Centrifugal Pump 6 cu..7nr., 25 a 2 

62. Sere« Conveyor 0 400x12000 sxa 1 

63. Mixer 0 1000 x 4000 am 1 

64. Container 10 ou.m 1 

65. Centrifugal Pump 63 ou.a/hr., 55 a 5 

66. Filtere 10 eq.m 6 

67. Vat 1500 1 c 

66. Puap 350 l/ain, 10 a 1 

69. Mixing Vat 1800 x 2000 m& 1 

70. Centrifugal Pump 6 ou.a/hr, 25 a 2 

71. air Coapre a »or 22.3 ou.a/hr.0 ate. 1 

72. Juioe Purification 
Container 8 cu.n 1 

73. Svaetener and 8oftner 48 ou.c/hr. 1 

74. Yat 8 ou,a 1 
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EVAPORATION 

75. Evaporatori 2300 iq.m 4 

76. Centrifugal Pump« 400 l/min, 30 m 2 

77. Centrifugal Pump 800 l/aint  30 a 2 

78. Centrifugal Pump 100 1/iuin,  30 u 2 

79. Vats 1000 x 1500 uà 2 

60, Hot Steam Cooler 20 t/hr. 1 

81. Pump 100 l/min., 80 m 1 

82. Reservoir 0 1 250 x 2000 via 1 

83. Pump 200 l/min,  40 n 2 

84. Reheater - - 

85. Filter 15 sq.u 2 

86. Vat 0 1400 x 1600 uu 1 

87. Centrifugal Pump 420 l/min,  25 m 1 

88. Vat 0 1250 x 2000 mm 1 

89. Centrifugal Pump 200 1/nin, 30 m 2 

90. Reservoir 12 cu.m, 30 t 3 

91. Boiler 75 sq.ffl 2 

92. Oil Pump - 1 set 

93. Mixers 35 tons 2 

94. Distributor 800 x 3500 an 1 

95. Contri fuge 25 tons/hr. 2 
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1. 2é 3. 4. 

COKÍÍKHSÍ.TIQN iJTC fcfm* SYSTEM 

96. Counter current b&rom.otric 
condenser                           7 t/hr. 2 

97. Separator 0 1400x2000 m 2 

98. Container 0 1200x1200 an 2 

99. Vacuum Air Pump 22 cu.m/min. 3 

100. Centrifugal Pump 7000 I/min.,  30 m 3 

101. Vat 20 cu.m 2 

102. Vat 30 cu.m 1 

103. Reetrvüir 80 cu.m 1 

104. Pumps 840 I/min. 6 

ÍBYIK&.   BHIÛUETTÎI-0 iSh STORIKG MUBOÍ 

105. Rake Conveyor 500 x 12000 mia 

106; Screw Conveyor 0 400 x 3000 mm 

107. Furnace; 1  set 

106. Rotary arum drier 0 2600 x 14000 ma 

109. Pen 55 :>w 

110. Duet Collector 0 3800x3000 mm 

111. Tube Dust Collector 0 300x4000 mm 

112. Tube for Hot Vapour 0 2150 x 4000 mm 

113. Extraction Helix 0 <f00 x 8000 mm 

114. Bt^ftir? Screw Convey- 
or 0 400 x 5000 mm 

115. Bagging Veign Bridge 100 kg. 

0 
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% 

116. Magnetic Separator   0 300x 700 m 

117. Feeding Sorew Oonvey- 

118. Try  Pulp Press 

119. Screen 

120. Cyclone 

121 • Screw Conveyor 

122. Heist Bio ok with 
Trolley 

123. Feeding Silo 

124. Belt Conveyor 

0 300 x 2000 no 

3 tons/hr. 

0  1200   BD 

0 150 x 3000 mm 

500 kg. 

0 1250 x 1300 mm 

650 x 12000 on 

4. 
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Indicativo List of Plant à lattlilEcnt 
for manufacture of 

Vegetable Oil from Cotton Seed 

Capacity  :  100 tone/dey 

S.No. Description SíZí Quantity 

I ± 

1. Seod Cleaner 

2. Drum type Electro-magnet 

3. Cyclone and Sheet Metal Piping 

4. Feed Elevator,   Screw Conveyor 

HULLING AND  SEPARATING  SECTION 

5. Cotton  Seod Huiler 

6. Shaker  Separator 

7. Hull  and Seed Separator 

8. Hull  Beater 

9. Mechanical Transport Equipment 
comprising    Rotor Lifts, 
Screw  Convoyorn,   otc. 

DELIKTING ¿EOT ION 

10. 1st Cut Untere 

11. 2nd Cut Linters 

12. Automatic Saw Sharpening 
Machine 

13. Saw Cylinder Assemblies 

1;. Lot Dust Control System 

15.    Lot Lint Flue System 

2 

1 

1 

1 

2 

2 

2 

2 

1 

6 

6 

1 

1 

1 

1 
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16» 

2 "    * * 

Lint Cleaner 

17. Meohanioal Transport Equipment 
comprising Rotor Lift, Scruw 
Conveyors, Ventilatore 

ou na ìW*ì 

- 

18. Buokct Elevator - 

19. Roller Mill ^> 

20. Elevator 5 m 

21. Oil Expcllor - 

22. Cake Conveyor 10 m 

23. Oil Conveyor 5 m 

24. Centrifugal Pumps - 

25. Rotary Screen - 

26. Unfiltered Oil Tank - 

27. Filter Pr.ssee - 

26. Filtered Oil Tank - 

pOLVBM EXT^CXOT PLANT 

Preparatory Bqulpp^ 

29. Feed Elevator 

30. Magnetic Drum - 

31. Cake Breaker - 

32. Corrugated Roller i'i?.1 
- 

33. Inclined Chain Convenor 25 m 

sjLiwiCxim 

34. Inlet Rotr-ry Valv. i 
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i I z 
35. Feed Hopper 

36« Blndioators 

37. Solvent  "M^V:  Intermediary 
Maal Chr. v. Conveyor 

38. Extractc l lievi Hopper 

39. Intermediary Rotary Valve 

MEAL DES'.LTErriBIHtt 

40. Steam Jacketed Driers 

41. Desolventieer Toaster 

42. Jaoketed Rotary Valve 

43. Wet Dust Catcher 

44. Horizontal  Surface Condenser 

45. Final Gas Cooler 

46. Safety Waste Water Desolvent la er 

47. Main Miscella Tank A Decanter 

46. Miscella Still 

49* Horizontal  Surface Condenser 

50» Oil Heater 

51. Stripping Column 

52. Surface Condenser 

53. Main and Safety Water Solvent 
Separator 

54« Solvent Rao elver 
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I Z 

55. stoan Bjectors 

30LVBHT RMOVytT 

56. Special  Zolvont/Oil Absorption 
Unit 

57«    Miacella Evaporator 

58. Surface Cooler 

59. Measuring è Automatic Safety 
Controls 

coMDiTioiiTNfl 4wV cgtfYlYIfíg 

60. Meal Cooling Conveyor 

61. Dry Cyclone 

62. Rotary Valve 

63. Air Fan 

64. Final Vet Oyolone 

65. Twin Screw Humidifier 

T 

Annexure 1.28 
Sheet 4 of 4 

1 

1 

1 

Lot 

25 • 
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teüTofrf 

ífi£ 
M¿lk PR«tour4rttQn  Plant 

S.Ho. 

I 
Dcaoription 

  2 

1. Meehanioal Can Conveyor 

2. Weighing Machine 

3«     Milk Receiving lank 

4. Centrifugal Milk Pump 

5. Drip Saver 

6. Setti Automatic Can Vaiher 

7. Can Washing Trough 

8. Can Stcaaing Block 

9. Flats Hunt Bxchanfor 

10. Milk Storage Tank 

11. Centrifugal Milk Punp 

12. Float Controlled Tank 

13. Milk Pump 

14. Flato Heat too hanger 

15. Milk Filter 

16« Hot Water Heater 

17. Hot Water Pump 

16. Crean Separator 

Sise Quantity 

2 
1 

1 

2 

4 
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Sheut 2 of 2 

19. Milk Storage Tank 

20. Detergent lank 

21. Contrifugai Pump 

22« Oraam Balance Tank 

23. Centrifugal Cream Pump 

24. Cream Holding Tank 

25« Chilled Water Pump 

26. Milk Bottling Plant 

27. Refrigeration Plant 
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Indicative Liât of Plant ft Equipment 

Production of Leather ¿hoes 

Capaoity:     1000 pairs/day 

Annexure 1.30 
She^fc. 1  of 3 

S.No. Description Size Quantity 

 "1  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Electro Hydraulic  Swing Arm 
Cutting Pres s 

18 tonnes presaure - 
Swing arm 350x600 mm 

Bank Knife Splitting Machine    Working width 305 mm 

Upper Leather Skiving 
Machine 

Perforating ft Embossing 
Press 

Upper and Lining Stamping 
Machine 

Bottom Leather Bapid Beam 
Cutting Maohinè 

Leather Splitting and 
Evening Machine 

Stiffener Skying Machine 

Heel Building Machine 

Heel Compressing Machine 

Sole Stamping Machine 

Sole Roughing Machine 

Edge Cementing Machine 

Upper Folding Machine 

Pressure 125 tonnes 
Stroke - 12 mm 

Pressure 18 to 25 
tonnes - Stroke 
100 mm 

60 Tonnes pressure 

1 

2 

1 

2 

1 

Working width 33 cms      1 

1 

1 

1 

1 

1 

1 

2 

25 mm width 
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15. Upper Sowing Machine oí 
different typeo 

a. Flatbed 
b. Past Bed 
c. Cylinder bed 
d. Zig Zag 
c.    Twin Needle etc. 

16. Puno hing and Ey cutting Machino 

17. Forepart Cement Lasting Machine 

16.     Hydraulic Heel Seat Lasting 
Machino 

19*    Bottom Roughing Machine 

20.    Lasted Upper Cementing Maohine 

21 •     Bottom Cementing Machine 

22.     Hydraulic Sole Attaching 
Presa  - Twin pad 

23*    Last Removing Machine 

24*    Electro Hydraulio Universal 
Heel Attaching Machine 

25«    High Speed Sole Trimming 
Maohine 

26. High Speed Heel Trimming 
Machine 

27. Top Piece Sailing Maohine 

26.    Heel  Screwing Maohine 

29*    Edge Setting Machine 

30»    Sole Buffing Machine 

16 

2 

2 

2 

3 

1 

1 

1 

1 

2 

4 
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T 

31 • Bottom i-'oxichi^-s Maciuno 

32. Conveyor for Closing 

33. Conveyor for Assembly 

34. Automatic Pattern Grading 
Machino 
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1.31 
Shaat 1  of 2 

TndlQitiYt Llit-fli K Tor 
?r^°U9B 9t Ttaatnr 

Capacity:    tannine    3000 ikina/day 
PiniahinglOOO akina/day 

S.Io. Description 81s« Quantity 

1 2 3 4 

TAMHIHQ 

1. Soaking and lining dru« 2300 x 2000 MI 6 

2. Plashing Machins Width 1500 MI 
200 akina/hr. 2 

3. Bating and Tannine Drxuaa 2300 x 2000 HI 6 

4. Unhairing and San¿ ic 
stonino 

Width 1500 MI 
200 akina/hr. 2 

5. hydraulic SuHtyling 
•aohino     ^^    ^ 

FIUMI« 

Width 1800 MI 
200 akina/hr. 2 

6. Hydraulic Sharing Maohin« Working width 
24 » (»00 MI) 2 

7. lyting dna» 2300 MI x 1500 Ml    4 

a. Hydraulio Sotting out 
aachin« 

1370 MI width 
oapaoity 200 
•kina/hr. 1 

9. Staking Naohiao Working Stroka 
762 MI 
60 akina/hr. 2 

1&) 
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1 2 3 4 

10. Lightning Buffing 
Machine 

Working width 1270» 
130-200 •kina/hr. 1 

11. Brushing and Dui ting 
Machine 

Capaoity 250/hr. 
Working width 1 220M 1 

12. Glazing Machine - 2 

13. Ironing ^achine - 2 

H. Hydraulic Preaa 200 akint/hr. Manual 
400 akina/hr.-Auto 

15. electronic Measuring 
Machine Width 1500 m 1 

16. Automatic Spraying and 
Drying machine m 1 

170 
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Volume-I  :    jerapecttye of Req^rgneiflg 

1. Introduction 

2. Coverage 

3. Methodology 

4. Po re cae t of Commodity Re qu ir em ente 

5. Petroleum Refining 

6. Chemicals 

7. Rubber and lubber products 

8. Cement 

9. urieke 

10. kindo^ Plate ana Sheet Glase 

11* GlE.ee shells for Incandescent 
Bulbe and Fluoré ecent Tube e 

12. Glass ¿ott le s 

13* Ceramic Sunitaryware 

14. Household Chinawaie 

15* Ceramic Tiles 

16. H.T. ft L.T. Insulators 

17« Shoes 

18. Tanneries 

19* Refractories 

20. Food Processing Industries 

(i) 
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21 • Vegetable and fruit Processing 

22. COM truct ion Iqulpftaat 

23. Present and Futur« Production 
Capacities 

24. Plant ft Bquipment Requirements 

25. Main ta nano« Requirement • 
Appendices 

iMMIÍay  to YoluM I 

Volume-II»  ^•ibilitiea of Local MftmtfftQtvrf 

1.   Processes of Manufacture and 
Grouped Üquipoent Requirements 

2*    Present Capability for Local 
Manufacture 

3. Suggested &vpansions anü New 
Units 

4. Requirenents of Technical Infra- 
structure and Institutional 
Arrangea« nt s. 

5. auxiliary and feeder Indue tries 

6. Sources for Proeurenent of Product 
Design and Manufacturing know-how 

Voluae-IIIt fte-f aaibility Studiai 

1. Suggeated Plants and Products 

2. »Otts on Pre-feaslbillty 8tudies 

3«   Analyals of financial Be timet e s 
for Suggested lew Units. 

4.    Inrestttnt and Production Pattern 
and Support Requirement* 

(ii) 
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Ànoaxura XXX-1     Pre-F«*iibility Study for 
iubbar aad Plaatie Iqulpctnt 
Plant. 

Aimaxura III-2     Prt-Paaiibility Study for 
Ota«nt, Sufar and ¿Ol lad 
Maoblnary Plant. 

Annaxura III-3     Frt-Faatibility Study for 
Construction Machinary 

  Plant. * 

(U4) 
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I • Processes of Manufacturo 
and Grouped Equipment 
Requirements 

2. Present C&p&fcility 
for Local Manuffacture 

3. Suggested Expansione and 
New Unita 

4. Requirements  of Technical 
Inrrtv-Structure and 
Institutional Arrangements 

5. AuxilUry end Feeder 
Industries 

6. bourcea of Procurement of 
Product Design and Manufacturing 
AJ10*f-hOW 

1 

17 

23 

a 

70 

(!•) 
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1 ,   PRQÇg&fofift Q* MAJflJFAÇTURS MML 
HWJ wm-WB rmivWMWW-w -HW 

1,1 The  previous volume has specified, in general 

terms(  requirements of plant and equipment 

for  new production units that may be expected 

to  oome up to meet forecast demand of the 

commodities under study.    It will be seen 

therefrom that the equipment requirements 

fall into the following major categories: 

a) Fabricated equipment for process 
industries; 

b) Special mechanical equipment 
involving heavy duty general 
engineering oporations e.g. 
Ball Mills,  Crushers, Kilns etc. 

c) Equipment requiring high precision 
machined work such as, various items 
of rubber and plastic processing 
machinery; 

d) Material handling equipment; 

e) *umps andoompressors; 

f) Electrical equipment; 

g) Instrumentation and controls* 

It  is to b« understood that the above are  not 

rigidly defined categories and the basic 

•Manufacturing processes involved in each is 

the same, as for instance, fabrication, 

machining and assembly,  though in   varying 
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1  ,2 

relative proportion.    Of the above, the 

present study  excludes electrical and 

electronic equipment  and is limited to 

analysis  of requirements for mechanical 

equipment only. 

Grouping of products for evolving production 

facilities that must \>-c  established must 

necessarily take into  account not only the 

basic similarity in the manufacturing 

processes involved,  but  also the levels  of 

accuracy that are  called for. sophistication 

of  technology and the  normal usage of customer 

industries ^  procurement of equipment,     l'or 

instance,  while it light bo  theoretically 

possible to  postulate   a plant   for making a 

very limited  range of  cement mill equipment, 

it would be  difficult  for such a plant  to 

tie up its own products with those manufactured 

by diverse agencies in order to meet customer 

requirement,", whicTin this case    is largely 

tilted towards turn-key procurement,    AS a 

first step the above  equipment requirements 

have been grouped taking into  account the 

range of manufacturing facilities involved 

in terms of  procens   capabilities, in Tablea 1 

and 2. 
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The same have thereafter been integrated in 

aooordance with the other consideration 

mentioned in recommending plant si cos and 

production programmes. 

1,3 Grouped equipment requirements for all 

industries under study are  as follows: 

Category  of íuiromont LtonneflJ 
Eauioment.                       1 MBÉhELM wmitwsai 
Pressure Vessels 39»6ao y\ ,040 31,040 

Storage tanks,Bins, 
i<ow pressure 
fabrications 62,600 63,342 66,907 

Heat Exchangers 16,946 (3,286 13,532 

Furnaces & Kilns 1,341 '5,732 16,673 

Conveyors  (3elt, 
.Apron,  Screw) 1,474 8,411 10,966 

Buoket ¿levators 48 111 20« 

Ball Mills  & Batchers 161 6,636 7,605 

Crushers & .Feeders 702 4,924 6,766 

¿liters -Drum & Plr.te 644 1,983 2,893 

Pumps & Compressors 1,911 2,854 3,031 
Screws,  cyclones, 
Ventilators 300 1,700 2,129 
Mechanical fìqpt. 3,336 8,239 11,846 
Technological 
•truc tures 4,380 18,260 21,391 
Miscellaneous 4,906 10,127 12,479 
Plastic and rubber 
processing eqpt.(nos) eu V5H 2,228 
Tannery & Leather 
equipment  (nos) 340 557 986 
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1*4 It is oonceivablo that for some time to come, 

some equipment for the Oil and Chemical industry, 

such as,   specialised furnaces will continue  to 

be imported even though the wherewithal for 

actual manufacture   might  exist in the country« 

It may be mentioned in this connection that 

design and know-how owners for this  category 

of equipment throughout  the world  are  only few 

and process designers with turn-key responsibi- 

lities for production output might  continue 

to insist on their  import from preferred 

vendors  abroad.    It is,   therefore,   felt that 

such items cannot be  realiptically taken in 

computing loads that might be  available for 

looal manufacturing capabilities.     Thosrme 

applies  to the group oí  heat  exchangers where 

some imports will be  inescapable because of 

the specialised designs and materials involved. 

A 20> reduction on tais account has  been made 

in arriving at the  above estimâtes. 

1*5 In the  category of Pumps d, Compressors,  the 

re qui retient H of compressors for the  items 

covered in the Study refer largely to special 

duty compressor«,   i»uch ns for annmntc,  uree* 
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carbon dioxide end other hydro-carbons duties. 

The manufacture of this item not only involves 

a very high level of technology, but aleo 

calls for a sophisticated industrial baso to 

supply a variety of parts and components. 

Compressors of this category as well as special 

duty pumps as are involved for hydro-carbon 

duties, require special manufacturing 

facilities and are normally not integrated 

with general engineering facilities. *n view 

of the existing industrial infra-structure in 

Iran, as also the volumes of requirements of 

these specialised items, the same arc not 

recommended for local production and hence no 

further detailed analysis has been carried out 

for this category. 

However, pumps falling in a lower rango and for 

operation under less severe conditions, have 

been considered for local manufacture and 

recommendations in this regard are contained 

later in this report. 

1.6     Certain items of special mechanical equipment, 

such as, automatic machines for the production 

of sheet glass, «fUss bottles, glass shells for 
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incandescent lamps, fluorescent tubes as well 

as specialised machines for shoe-making 

industry etc. are normally made by only a 

few firms around the world. Designs of such 

machines are being constantly modified 

by such specialised manufacturers. Require- 

ments of such equipment are fortunately also 

low and these items are therefore not considered 

to form viable loads for examination of local 

manufacturing capacity. 

1.7     Apart from the equipment for rubber and plastic 

processing and for manufacture of construction 

equipment, the bulk of the equipment is suoh rs 

can be made in general purposo engineering 

facilities.  The break-down of the total 

volumes of such requirementc by industries is 

as follows: 

a) Chemicals and 
üefinory 

b) Cement 

o) Sugar 

d) Vegetable oil 

e) Bricks and 
Refractories 

f) Others 

7T-62 T5&¿-8' 

59.50 52.00 
25.00 26.00 

77.00 13.00 
2.50 2.40 

3.50 6.00 
2.50 0.60 
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1,8     The group of'miscellaneous equipment' consists 

of diverse typos of equipment eaoh with 

relatively low volumes» This group, therefore* 

does not call for any detailed examination for 

establishment of local manufacture« 
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Plant 
Capacity 

Period No. of 
Plants 

Category wise 
Sr.No.      Plant 1 2 

3 
4      j 

1 •      Refineries - • 1972-77 - 
a *12,500 31,250 3,250 - 

1977-82 - 12,500 31,250 3,250 - 

1982-87 - 12,500 31,250 3,250 _ 

2.  c^Petro-Cliem¡Lcal8 . 1972-77 - ^37,100 27,280 17,580 •      ~i 

1977-82 - 
d)26,30O d)19,720d)12,120 -      - 

1982-87 - 
e)26,300 19,720 12,120 - 

3.      Rubber 1972-77 

1977-82 

1982-67 

t) 

4.      Plastic - 1972-77 

1977-82 

- 
t). .   « 

1982-88 

(a) InoludeflColumns,  Towers, Reactor Vessels, Furnaces etc« 

(b) Excludes Compressors for Petro-chemicals à Refineries. 

(o)    Includes 20* allowance for x   icrllaneous chemical industries« 

(d) So«e parts of these requirements refer to Plants expeoted 
to com« on stream in 1982-87 taking into account probable 
lead time for equipment delivery. 

(o)   Aseuœedat previous level. 

(f)    See Table 2 for requirements of Equipment. 

|    SECTION   1     | 
mm Mtmn'wmwmm 

* mm 
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r 

.4UIPMENT RBQUIB2MBHTS TÁBLB - 1 

Category wise tonnage requirements^ 
 3 ì—r~5—7—5—5—rc~ 

,250      3,250 -   b)390 

,250      3,250       ------       390 

,250      3,250        ------       390 

,230    17,580        ------    b)710 

,720d)12,120        ------        510 

,720    12,120        ------    e)510 

n—ìT TT 

3,125 

3,125 

3,125 

d) 

e) 

2,690 

1,940 

1,940 

TT 

oes etc» 

neries. 

1 industri et« 

s expected 
it probable 

OatQflpry LegonA 

1,    Pressure Vessels, 

2«    Storage Tanks, Bine, 
Low Fressure fabrica- 
tions • 

3.    Heat Exchangers. 

4»   Furaaoes & Kilns. 

5«    Conveyors - Belt, Apron, 
Screw. 

6*   Bucket Elevators. 

7.   Ball mils and Bat oners. 

8. Crushers & Feeders. 

9. Filters - Drum & Plate, 

10. Pumps & Compi¿snors. 

11. Scroens. Cyclonos, 
Ventilators. 

12. Mechanical Equipment. 

13. Teohnologioal 
Struótures. 

14. Miscellaneous. 

I    SECTION  2I 
8 
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e.Iîo. Plant 
Plant 
Capa- 
city 

Period Ko. of 
Plant« 

Category-wlae Tonnage 

5 6 7 8 

5 Coment 1500 Ton«/ 1972-77 - - - - — — 

day 
1977-82 18 - 3,924 - 12,420 4,660 - 5,668 2,C 

1982-87 21 - 4,578 - 14,490 5,460 - 6,846 2," 

< 

1,1 
6 Brinks AO x 106 

brioks/ 
year 

1972-77 

1977-82 

15 

38 

- - - - 300 

760 

36 

91 

90 

228 

1982-87 61 - - - - 1,620 194 486 2; 

7 Pire 
Brioka 

30,000 
tons/ 
year 

1972-77 

1977T82 3 

- - - - 

65 

- 

64 

1982^87 5 - - - - 106 — 107 

8 Refrac- 
tories 

20,000 
tonnes/ 
year 

1972-77 

1977-82 3 

- - 

; 720 

- - 

- 

1982*87 5 - - - 1,200 — — 1 

9 Glass 
Bottles 

12,000 
tonnes/ 
year 

1972-77 

1977-82 

2 

2 

- 8 

6 

- 2 

2 

- 3 

3 

- 

, 

1982-87 - - - - - - - — 

10 Olaes 
Sheila 
* Tubes 

1972-77 

1977-82 

2 

3 

- 8 

2 

- 2 

3 

- 3 

5 

- 

1982-87 - - - - - - - — i 

11 Glass 
Plat« * 
Sheet 

30,000 
Tonne«/ 
year 

197i2-77 
1977-82 

1982-67 

2 
3 
3 - 

8 
12 
12 - 

'.GO 
240 
240 

- 

4 

7 
7 

SECTION   1     I 
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ttegory-wlM Tonnfcf Btqulrttntl _ __. 

6 7 8 9 10        11 12 13 14 

4,680    -      5,868    2,016    -        396    1,080     828      12,960 *1,620 

5,460    -      6,846    2,352    -        462    1,260      966      15,120 1.890 

300 36 90 429 192 - - 547 - 171 

760 91 228 1,046 486 •- - 1,387 - 437 

1,620 194 486 2,315 1037 - 

._ — 

2,947 ~ 884 

— „ . - - - - - 

65 — 64 13 18 - 6 :S5 • '•?. 

108 - 107 23 30 - 10 1.P5 — ?o 

— . • - - - - - 

. . 46 15 - 6 460 - 10 

- - - 77 25 - to 767 • 16 

3 — « 20* - 19 

3 «. - - - - 205 - 19 

- - - - - - - - - 
 _. «...- 

3 
,» . • - 205 - i <", 

— 5 - - - - - 307 - ;><4 

- - - - - - - — 

t : 
i 

4 

7 
7 - 

- - 

- 

- 
- 

50 

75 

75 
_   9 

|    SECTION  2     | 
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> '.I'. Plaßt PUnt 
OftM- 

Period •©.of 
Plants 

Oatcfory-vlt« Toan 

! 2 3 4 5 

, Ssni^y 2,400 1972-77 • — — 

• 

wr.' • ;>ns/ 
yi*r. 1977-82 1 - «J - 274 - 

•J'.:J:I» "'ir-. 

'•982-87 2 - iti» - 547 - 

' ' .200 1972-77 
ton»/ 
./ear 1977-82 1 - 17 - 76 3 

1982-87 1 - 17 - 76 3 

u. Insulators 2,400 
tons/ 
year 

1972-77 

1Ç77-82 

1 

1 

- 33 

33 

- 1,177 

1,177 

14 

14 

1?82-87 - - - - - - 

« c Tries 17 tons/ 
day 

1972-77 

1977-82 1 

- 

3* 

- 

1,100 7 

1982-87 - - - - - - 

•fi Cane  '.";ag'.r <., coo 
tone/ 
day 

1972-77 _ • . - - 

1977-82 1 - 1100 80 120 605 

1982-87 1 - 1100 80 120 605 

ir: Beet Suge- 2,000 
tone/ 
day 

1972-77 

1977-82 7 

- 4Q0O 

5600 

350 

490 

- 1150 

1610 

1962-87 11 a» 

m 

8800 770 - 2550 
{ 

IB Sunflower 
OU 

100 tons/ 1972-77 

1977-8* 8 

m 

115 

• 

40* 

- 

180 

1982-87 8 m 119 405 • 180 

SECTION   1     I 
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Category- -via« To«*» ••quin »•At« 

4 5 I 7 6 9 10 11 12 13 14 

. m — . . - - - - - 

274 . m 8 21 - 22 2 5 - 101 

547 - <• 15 41 - 43 3 9 - 202 

• — 

». • m • • - • - - - - 

76 3 m 36 13 24 € 1 22 - 172 

76 3 - 36 13 24 6 1 22 - 172 

1,177 14 2 71 23 5 <î - 1143 

1,177 14 2 71 23 v • o - 1143 

- - - - 

1,100 41 21 149 126 

. - - - 

1 20 605 - 315 980 610 125 - 85 - 720 

120 605 - 315 980 610 125 - 85 • 720 

•» 1150 * 250 450 800 300 2350 1250 J50C 

.' ^ 1610 • - 350 630 1120 ¿20 3290 17?0 *9<y 

> - 2530 - - 950 990 1760 660 5170 2? 5-0 7700 

• • • m m • - - • - 

\ — 180 • • m 12 if 3! 125 66 295 

• 180 • - 323 12 45 35 129 66 295 

|    SECTION   2     | 
10 



3 No. Plant Plant 
Capa- 
city 

Period Ho.of 
Planta 

1 :ategory -via« Tonnag 

1 2 3 4 5 6 

19 Cotton 
Seed Oil 

100 ton«/ 
day 

1972-77 

1977-82 7 

- 

105 95 

- 

140 

- 

1982-87 9 - 130 150 - 170 - 

20 Hydrogenated 
Oil 

50 tona/ 
day 

1972-77 

1977-82 8 

- 

1280 160 

- 

320 — 

1982-87 7 - 1020 140 - 290 - 

21 Milk                      40 tone/ 1972-77 
Pasteurisation      day 
and Bottling                         1977-82 

1 

3 

- 13 

39 

2 

6 m 

10 

30 . 

1982-87 - - - - - - — 

77 Milk 15 tona/    1972-77 
?n.ßteuriaation      day 
and Bottling 1977-82 

19Cj: -87 

Milk 10 tona/  1972-77 
Pasteurization       da3T 
and Bottling 1977-82 

1982-87 

24      Tannery 1972-77 

1977-82 

1982-87 

f) 

25      Shoe« 

SECTION   1     I 

1972-77 

1977-82 

1982-87 

t) 

f) See Table 2 for requiremer 
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itegory -wit« Tonna*« Rtquirtamit« 

9 4 5 6 7 e 10 11 12 13 14 

— . . - - - 

140 . - 70 10 40 30 110 60 245 

- 170 - - 90 15 50 40 130 80 325 

— f-' • - - - 

320 . • - 170 170 1W 4Ö0, 180 200 

- 290 - - - 150 150 110 430 250 180 

10 — 2 6 20 5 6 

. 30 - - - 6 18 - 60 15 18 

- - - - - - - - - • 

2 for requir«aent of Jquip»«nt 

|   SECTION 2| n 
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QROUPED EQrjlPMEflT  RBuUIHEM8NT9 - TABLE 2 

Equipment lumbers Required in 

3.No.       Equipment 1972-77 

1 . Rubber - Tvres & 
Tubes Planta 

1977-82 19d2-87 

1.1 Banbury Mixers 3 4 7 

1 .2 Rubber Extruders 3 4 7 

1.3 3-Roll Calenders 7 8 13 

1.4 Stock Preparation 
Machines 26 31 52 

1.5 Tyre Building Machine 49 63 110 

1.6 Tyrt ..CuriPgiProsBoe 95 108 181 

2. Other Rubber Products 

2.1 Banbury Mixers 6 9 23 

2.2 Rubber Extruders 3 18 43 

2.3 3-Roll Calenders 1 1 2 

2.4 Moulding Machines 1 3 9 

3. Plaatio -Workin* Plants 

200 279 3.1 Profilo Extruder8 . 
Calenders. 

375 

3.2 Extruders 135 419 563 

3.3 Blow Moulding Machines 62 160 180 

3.4 Injection Moulding 
Machines 38 63 113 

3.5 Pilm Extruders 49 33 150 

3.6 Thermosetting 
Plastic Presses 136 311 400 

12 
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1972-77 1977-82 1982-87 

4.       Tanning Pianti  Capacity 3000 skins/day. 

No.  of Plante 

4.1     Soaking Lining Drums. 

11 11 

66 66 

66 66 

22 22 

4*2    Bathing ft Tanning 
Drums 

4.3 Flashing Machines 

4.4 Unhairing and 
Scudding Machines        - 22 22 

4.5 Hydraulic Slaranying 
Machin« - 22 22 

5.      Leather Finishing Plant;    Capacity    1000 skins/day. 

No.  of Plants - 8 17 

5.1 Dyeing Drums - 32 68 

5.2 Hydraulic Shaving 
Machine - 16 36 

5.3 Hydraulic tutting 
out Machine        - 8       17 

5.4 Staking Machines     - 16       34 

5.5 Lightning Buffing 
Machine - 8 17 

5.6 Brushing & Dusting 
Machine 

5.7 Glazing Machine 

5*8 Ironing Machine 

5.9 Hydraulic Presses 

5.10 Slectronio Measuring 
Machine 

5.11 Automatic Spraying 
and Drying Machine 

13 

8 17 

16 34 

16 34 

8 17 

8 17 

8 17 
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1972-77 1977-82 1982-87 

6. ¡j-^îr Sfoç«? P^nt; Capacity 1000 Pairs/day. 

No.of Planta 5 3 7 

6.1 Electro-rHydraulic 
Swing-Arm Cutting 
Press. 30 18 42 

6.2 Upper Leather Skiving 
Machine 10 6 14 

6.3 Bank Knife Splitting 
Machine 5 3 7 

6.4 Perforating & Emboss- 
ing Presa. 5 3 7 

6.5 Upper and Lining 
Stamping Machine 10 6 14 

6.6 Bottom Leather Rapid 
Beam Cutting Machine 5 3 7 

6.7 Leather Splitting and 
Evening machine 5 3 7 

6.8 Stiffner Skiving 
Machine 5 3 7 

6.9 Heel Building Machine 5 3 7 

6.10 Heel Compressing Machine 5 3 7 

6.11 Sale Stamping Machine 5 3 7 

6.12 Sole Roughing Machine 5 3 7 

6.13 Sdge Connecting Machine 5 3 7 

6.14 Upper Folding Machine 10 6 14 

6.15 Upper 3ewing Machine 80 48 112 

6.16 Punching 4 By« 
letting Machin« 5 3 7 

6.17 Fore Part Cement 
Lasting Machin« 10 6 14 

6.18 Hydraulic H«el S«at 
TABtin* Machin« «0 6 14 
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1972-77 1977-82 1982-87 

6.19 Bottom Roughing 
Machine 10 6 14 

6.20 Last Upper Cementing 
Machine - - - 

6.21 Bottom Cementing 
Machine 10 6 14 

6.22 Hydraulic Sole 
attaching Press 
Twin Pad. 15 9 21 

6.23 Last Removing Machine 5 3 7 

6.24 Bleetro Hydraulio 
Universal Heel 
attaching Machine 5 3 7 

6.25 High speed Sole 
Trimming machine 10 6 14 

6.26 High speed heel 
Trimming machine 10 6 14 

6.27 Top piece nailing 
machine 5 3 7 

6.28 Heel Screwing Machine 5 3 7 

6.29 Sdge Setting Machine 10 6 14 
6.30 Sole Buffing Machine 20 12 21 

6.31 Bottom Polishing 
Machine 5 3 7 

6.32 Conveyor for Closing 5 3 7 

6.33 Conveyor for Assembly 5 3 7 

6.34 Automatic Pattern 
trading Machine 5 3 7 

15 
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Equipment                           ¡ 
WSTT^ „OTJrt 

7. CONSTRUCTION MACHINERY 

1182 7.1 Dozers 2358 

7.2 Graders 1155 2350 

7.3 Sorapers 88 125 

7.4 Shovel/Loaders 1120 2353 

7.5 Excavatera 567 958 

7.6 Rollers 2735 6050 

7.7 Conorete Mixers 1975 3565 

7.8 Vibrators 2925 5250 

7.9 Crushers 225 390 

7.10 Tower Cranes 205 420 

16 
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2.1 

2.     PRESET CAPABILITY FOÜ LOCAL «kBUFAOTTOE 

Some well-equipped and organised heavy engineer- 

ing facilities already exist  in the country, 

oapable  of manufacturing a wide variety of  the 

products discussed in the   earlier chapter.     Of 

these,   two units, namely,   Arak Machine Building 

Plant and Metallurgical &  Bngineering Plant, 

Tabris have only recently   oommencod production, 

and are,by far,the best equipped manufacturing 

facilities in this category in the country. 

Additionally, general engineering facilities 

of a fair size exist in the   Gyrus Arzooand  >/orks, 

Tehran.     A lar¿e number of   relatively small 

manufacturing plants in and  around Tehran and 

further down at ¿Jiwas produce, mostly against 

job order»,  light to medium fabricated equipment. 

2.2 In terms of process capability, Arak Machine 

Building Plant has been estimated to be as 

follows i 

Production Facility 
 ,  

Iron Foundry 

Steel Foundry 

Aluminium Foundry 

Production Capacity 

2,$00 tonno i 

7,800     " 

60     " 

17 
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1 JL 

2.3 

bteel Forge  ¿»hop 

Turning and Boring 

Facilities of cutting, 
wlding,  assembly 

Other Facilities 

4,270 tonnes 

241,600 Direct 
machine hrs. 

hilling 60,450 it 

¡shaping and  ¿>1< Dtting 13,950 » 

Drilling 223,200 H 

öear Cutting 18,600 It 

Grinding 32,550 II 

fiate tolling 9,300 M 

wishing 4,650 M 

Agricultural Machinery 
Assembly 10,000 tonnes 

Galvanizing 7,000 ti 

47,000      " 

30,000      " 
(including   Capacity of 
Metal Plating Shop 
as  1300  tonnes) 

The Metallurgical  and Snginoering Plant  at 

Tabriz has been designed l'or a diversified 

programme of manufacturo of a variety of 

machine  tools, portable and stationary 

compressors of low  to medium duty,   electrical 

motors and pumps.     The ultimate production on 

the  basis of which the unit was designed,  is 

as follows: 

18 
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pes/year tone/.vear 

Machine tools 2,250 2,419.3 

Fonaing machines 350 90?. 9 

Compressors 1,000 129.25 

PUiTipS 10,ooc 2,142.32 

Ji.l.ectric motors '0,000 1,372.5 

Jicsel engines 4,300 1,491.76 

2.4 

2.5 

Cyrus Arüor.ani!  'forks are   on¡f?.p;ed r,?.inly  in the 

manufacture of  stool structures,  storage  tanks 

and  other plate work with a  small proportion of 

tube work.    Their existing capacity has  been 

estimated at around   24,000 tonnes per year 

in terms  of strr ight and  simple steel  structures. 

Thoir capability includes manufacturo   of dished 

ends upto  12 mm thickness and 4 n diameter. 

Additionally,  plate  work upto  25 nc. thick and 

3 m   long can be  produced.     The facility has 

facilities for x-ray testing of weldments and 

for tube   bending for  incorporation in heat 

exchangers. 

The ¿rak Machine Building Plant has,  on the 

basis of a detailed diversification study made 

reoently,  evolved a manufacturing programme for 

attainment by  1974  75.    'A'he programme 

19 
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2.6 

envisages manufacture of  a total of around 

32,000 tonnes annually of which around   12,000 

tonnes fall directly in the  category of  equipment 

required for the  plants  covered in the   Study.    The 

break-down Ì3  as  follows: 

Pressure vessels 

"er.t exchangers 

«¡ty.  per year,, 

5,000 

1,000 

storage  tanks,  Bins  and 
low pressure   fabrications 

Katerial handling equipment 

Crushers  and  feeders 

Technological structures 

2000  including 
700   tonnes for 
aluminium and 
stainless steel 
fabrications. 

1.725 

300 

1,200 

The Metallurgie.-l and Engineering Plrnt   at Tabriz 

is  currently  still preparing for immediate production 

on the basis of the  original Detailed Project Report 

though not at  the  full rated volumes  re com., tended 

therein. Programmes of manufacture tentatively 

established for 1972-73 is as follows: 
Machine  tools 2,160 Kos. 
Centrifugal pumps    7,159    " 
Electric motors 
( Asynchronous*" 
3-Phase) 

29,150 

20 
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2,6.1        However, it must be mentioned that arrangements 

have already been finalised for transferring 

the manufacture of pumps to a new unit to be 

set up with German collaboration.    Pumps to be 

manufactured  in the new Pump Division, will 

serve the needs of water duty pump* of the country 

in both centrifugal and  submersible categories. 

The ran£e,   as at present  envisaged,  does not, 

however,  include circulating pumps for heating 

systems,  sewage and waste water pumps,  chemical 

and specialised pumps for the process industry. 

Range of the  pumps proposed  to be manufactured 

include for  1500 cu.m.   per hour and  100 m. head 

for centrifugal pumps,  water duty and 60 cu.m. 

per hour for  submersible pumps. 

2.6.2 Additionally,   it is understood that the Plant 

would take up for manufacture in the   parunt 

unit, new items in volumes as indicated below ; 

Precision forginge 1800 tonnes/year 

Fork lift trucks 200 Nos. 

Tool and die centres 100 x 10    Rials 

Grinders 120 Nos. 

Hydraulic units 92 x 10    Rials 

Turret Lathes 200 Nos. 

Special valvea 42 x 10    Rials 
Single  Spindle Autos 100 Nos./yer.r 

ft 

21 
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Precision connectors 30 x  10    Rials 
Injection Moulding M/C      30 Nos. 

2,7 As has  b.un  stated carli.r,   a nurber"  nf qnall 

nanufacturing facilities exist in and around Tehran 

as voll an in Ah»aa.    Their total pr^t.nc capacity 

is e^;„mated at areu:;d CC.000 tons por year.    The?;c 

firms have produced in the  rast a variety of light and 

mocliuu fabric ted works including crane bridaos, 

concrete nixors,  portable   conveyors   aad  ..levators, 

trailers and dunpors,   ecorage tanks  and biiis, as well. 

as itens of  pressure vessels  on  job   orders.    While 

equipnent  in nany cases is not very   shonhisticated and 

skills  evidenced not  of an estrenely  hich order, 

nevertheless,  the group nentioner!  js   capable of under- 
taking simpler iUns in the  fabricated category,   such 

as the following: 

(a) Storage tanks,  bins and low pressure 
fabrication; 

(b) Concrete nixcrs in the lower & simpler ranges; 
(c) Portable conveyors & elevators for light  duty 

& taking advantage  of buy-out  possibility 
preferably fron the larger uni;s,  trailers, 
dunpors etc. 

It must  bo pointed out,  however,  th~t   SOLIO  of tho units 

have shown a remarkable ability for producing fairly 

coaplicatod heavy equipment though only against 

occasional job orders,  and show potential for 

expansion to take up larger volumes  of the einplor 
categories of equipiac^4  mentioned. 
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3« mm*rr nrf?*•"1 AM>
 
nw IMIT8 

3.1        In the prerlou« eeotloa« of the Report, the 

requlreaeat« of plant «ai equipment for »eeting 

the needs of foreoast looal production for the 

wious coaaoditiee under study as veil as existing 

capability in the oountxy for «anufaoturlnf euoh 

equipment haw« Wan dlseussed«   Af ha« boon stated 

therein, oertain categorie« of equipment are not 

eonaidere« feasible for local aanufaotur« on aocount 

of peculiar attendant cirouaetance».    The require- 

aente of other categorie« of equipnent and existing 

capability for «tttinf for the aaae are emanarle ed 

belo«! 

Average Annual Bxietinf 
•»milgeeent« _ Capacity 
2J^^^Tfo^p?Tyear) 

6500 6500 5000 

13,000 13,500 4000/5000 

2700 2700 1000 

3200 3350 Mil 

fressure ye««el« 

Storage tank«,  etc 

Heat Ixohantrer« 

Purnaooe and Kilns 

Material Handling 
Bquipaent 1720 2240 

Balleille and Bntohere 1350 1600 

Crusher• * feeders 1000 1350 

filter« etc. 400 600 

1725 

111 

111 

111 
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Borsone,Cyelonas tts. 540        450        »il 

Other sechanioal Iquipaent     1650       2400 Mil 

lubbsr * FUstio Muipssnt       31# lot 446 I o ..Mil 

larth moving Iquipaent 1630 Io« 1630 loe. 4 500 

Teohnologioal Structures 3650       430jO^        1200 

Otter OOM trot ion lauipaant 9900      9500       4000 

•ÀMVNd at previ oas levels in abasase of promotions 
for the period» 

The estimates of exletlng oapaoity given ab ore tain into 

account envisaged production program© of Arak Maehine 

Buildinf Plant (¿MB?) for implementation by 1974-75. 

Furthermore, out of approximately 20,000 tonna a par 

annua aatlnatad existing oapaoity in the aoall  aised 

fabricating workshop«« around 5000 has been assumed to 

be avallavi* for manufacture of atorage tonka and 

slallar iteaa.    It auat be atraaaed that by their very 

natura, general engineering fa brio a tore can manufacture 

a wide variety of fabricated producta and hanoa the 

abore allocation should not be taken ae meaning that 

no capability whatsoever exists for manufacture of the 

i tama agalnet which no exieting oapaoity haa been shown. 

The) purpose of the above allocation of exieting: oapaoity 

is to diatrlbuto the ease into the moat desirable groups 

for the purposes of identifying gaps in oapaoity to 

be bridged* 

3.2   In, determining the scat rational Banner for 

bridfiag the gaps» it is essential to take 
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oognlaaaot of a fa* vital faeton.   Soae of 

tat aajer faetora whioh hart iaflutaaad tho 

rtooamawdotloaa oontainad in thia report art 

ditoutaad btlov t 

3.2.1 Larga favcilitiea auch at Arak Maohiat Building 

Fiant ara tor nature oapital latanalve and 

thtlr boat utiliaation lita in tht nanu- 

faoture of high taohnology ittat.   At tht 

tat« tla», thty art aort llktly to at un- 

eoapttltivt in tht lover teohnology eate- 

corita auch at atoreg« tankt, tiaplt oonvtyora 

tad cloratore, normal «mrittlei of oranti 

tto. vfeart tht aamlltr fabricator it likely 

to bt ablt to of far btttar prioet. 

3.2.2 Sha A.H.3.Í. hat all tht batic f to ili tita 

required for aakiag a largo variety of plant 

tad equipment that will bt nttdtd.   Tht ir 

total output capability which it in tht rangt 

of 30,000 to 40,000 tonata par annua, would 

hovtvtr bt required to bt expended eoaelderably 

if tht ma art to bt bridged.    It it oontidtrtd *• 

that tht) A.N.B.P. it already ptrhapa at a 

ltftl «lightly beyond tht aanagarial optlaua 

plant alat la tht ourrtat ooattxt of Iran. 

Ktnot subttaatial txpaaaioae to tht A.M.B.P. 

progresa« hart not btta rtooaatadod erta though 

25 
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there would be pockete of under-utilieation 

in plant and •quip»«»* at thtir enrieaged 

levtl of output.    îhe attempt haa been to 

utiliaa auoh aurplua oapaoitiee in the boat 

poaelbla aannar by addition of balancing equip- 

ment, taking oare to aaa that tha plant alea li 

not thereby greatly •afc*»°0d« 
3.2,3   Since produot deeign and proéuotion docunenta- 

tlon for tha itene to ba nenufmotured would 

hart to be importad and oadraa of taohnioal 

paraonnal trmined, it la felt that duplication 

of manufacture for tha aaat ita« muat ba 

avoided aa far aa poaalble.   It amy be argued 

that auoh a polioy would tend to oréate 

•onopoly auppliere in the eountry and nay not 

be oondueive to healthy ooapetltion whieh 

makee for affieienoy.    Bven eo, at the praaent 

otage, it ia felt that the better Alternative 

la to avoid duplication of manufacture for 

similar itene. 

3.2.4   The programme envisaged by A.N.B.P. authoritlea 

la a highly diversified one and it la felt 

that in tha allocation of item* for amnu- 

faotura aa between tha eiieting f no ill tie« 

and now unita, tha attempt ahould be to reduce 

the variety of produoto in l.M.B.P. programme. 
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3.2.5     8MM of tht Item« of plant and equipment 

required are beeieally cueto» «ade and honoo 

«••and eupportlng deeign and drawing off loo 

facilititi,   fho A.M.B.P. la already developing 

•uoh a nuoltut capability and heno« tho attempt 

has been to allocato to it auch itene aa warrant 

deeign and drawing off loa aupport.   Thia la 

particularly eignificant booauoo the devalop- 

aant of deeign oapability ia time-coneuming 

and ooneidering tho availability of auparlor 

lavala of technical paraonnal in the country, 

proliferation of deeign oapability any not 

be immediately foaaibla. 

3,2.6     Cuetomer prafaronoa in aany lnduatriaa la to 

nava equipment auppliea on M turn-key beala 

aa poaeibla.   Therefore, it la reooaaonded 

that the production programmée of the different 

unite ahould be ao dealfned aa to offer the 

largoet nuaber of Itene that enter into a 

eingle plant, though, tone integration with 

other aanufaeturera would be inori tabla if 

the faotora earlier mentioned ara aleo taken 

into aocount. 

3.3.1     In the light of the above ocneiderationa, it 

la felt that the A.M.B.P. Programme ahould be 

modified eo that it can meet tho oountry'a 
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needs of pressure vessels and heat exchangers for 

oil end Petro-chemioal.    Additionally, the A,K.B.P.'e 

programs for manufacture of a variety of eerth moving 

equipment »hould be revised so thmt they concentrato 

on one or two type» only.    Since their present capa- 

bility, if substantial «pansions are to be avoided, 

cannot meet the needs of a large variety of equipment 

required for Cemont olili, it would be deairable to 

integrate the requirement« of equipoent for Cement 

ailla for production in a new unit.    On account of 

similarity of processes and equipment requirements, 

•uch a new unit can also take up manufacture of 

equipment for other industries, particularly sugar, 

refractories, glass etc, 

3.3.?.-The programmed production of pressure vessels of 

5000 tonnes in 4.M.B.P. is some what short of fore- 

oast requirements whioh are placed at 6500 tonnes. 

However, in ease of heat exchangers for Oil Chemical 

Industries, their envisaged programme is only 1000 

tonnes per annum against forecast requirement of 

2700 tonnes,    »he gap can be made up by addition of 

a ftw items of balancing equipment in A.M.B.P. 

28 



"»^" 

^ 

-h UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
N I 0 C STUDY   fQR  CAPITAL   GOOOS   INDUSTRIAL   PROJECTS   IN   IRAN 

3.3.3 The envisaged production of 4500 tonne« of 

earth Boring equipment will bo fully utilised 

by the anticipated needs for exoavators, whioh 

iten haa been set down by A.M.B.P. in their 

production programme. Hence it would be desirable 

for A.M.B.P. not to enter into the manufacture 

of doaere, scrapers, graders etc. The require- 

ments of additional excavators likely to be 

generated in the subsequent period can be met 

by off-loading from the A.M.B.P. programme, parts 

and components for the agricultural equipment, 

material handling equipment and lighter compo- 

nents for the residual programme to small sattelite 

industries. 

3.3.4 It may be mentioned that even in the present 

envisaged programme of A.M.B.P., agricultural 

machinery has beon excluded in view of the indica- 

tions that the same will be made in a new specia- 

lised unit perhaps in participation with foreign 

interests. The present intention of A.M.B.P. is 

to supply forging*, castings and fabricated parts 

to suoh new unit. By the time the expanded demand 

for excavators will materialise, it is conceivable 

that the new unit for agricultural implements will 

either set up its own ln-aouse faeillties for the 

above items or drew its requirements of 0a»tinge 
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and forila«» fro» tho Central Foundry and Forgo 

Shop undor consideration of tho Government. 

3.3.5 Conveyors and Buckot Elevators which foraa part 

of the envisaged programme of A.H.B.i. do not, 

in any oa»e. represent the catofory of produota 

which beet utilise tho heavy manufacturing oapa- 

bilitie» in the Plant and can oaaily be off-loadad 

to smaller fabrioatore who would be able to offer 

more oonpatitive prices« 

3.3.6 With euch a large nucleus unit as A.K.B.P., 

satellite development must be encouraged by A.II.B.I • 

themselves and. lighter and, le»» •ophi«tl,oat04 
:.••>. .\\ . ¿J ii'vi'i v.''. -,    -   -• «••J-   -••'• - .•  -- •• 

component», transferred; to auch satellite units 

if A.M.B.P. is to widen it» ««rgins of profit. 

Such satellite development can however only be 
- • - • " -  • • • . • •   • - » 

successful if A.M.B.P. undertakes tho satellite 

units with material procurement, teohniçal know- 

how, inspection and te«ting facilities and assure« 

the small »calf units of long term viable load». 

3.3.7  Tho present programme of A.K.B.i. for Crusher» 

and Feeder» can fully cater to the requirement» 

of stone-cruthinf units for oon»truction and 

road making. A» th» demand grow» in tho subse- 

quent period, «Ardiñal addition» to A.M.B.P. , 

oapability will b» needed to the time of 200 tonne» 

of annuel output. 
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Oat of the total requirement! of oonortt« 

mixers, estimated at around 000 tonnea by weight 

in t$72-77, A.H.B.P. haa already programme« for 

making 300 tonnea per anima» Aa has been diecine od 

earlier, amall ailed oonoreto mixer« are already 

being aade by the «mailer fabricators in and 

around Tehran, who cater at prêtent approximately 

to 50* of the local market. Bxpanaiona of theae 

amali fabricatora muât be encouraged particularly 

for iteme involving relatively lees sophisticated 

technology. The gap can, therefore, bo oxpeoted 

to bo bridged by «uoh small fabricators. In the 

subsequent period, requirement! of concrete mixer« 

are expocted to double so that A.H.B.P.•• «hare 

would have to be increased by 300 tonnea per 

annum. This can be done by vory little marginal 

equipment• 

A.K.B.P. la alao already programmed to manu- 

facture approximately 100 rollerà of the vibratory 

olaea. Foreoaat requirements are much larger, 

being plaoed at around 547 unite for all typea of 

rollerà. It ia «uggosted that A.K.B.P. should 

take up a larger «hare of the dornend, particu- 

larly in the epeeialiiod oategoriee leaving the 

•impie machinée for smaller fabricatora, buying 

out quality oastino etc. from A.H.B.P. or 
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slattar mito«   À.M.I.I.»! atar« MI tharoforo, 

»ooa «la««* a« 2000 ton* por roar in •«•«• X a*4 

5000 toa» por jroar in ftafo XX« 

5.3#6   Ite ro-adjuat«« oroduotion protra«*« of JUM*l*ff, 

voulé tau« t* M follow« • 

rrosturo TtMoli 6500 6900 

Io** HoBanfon 2700 2700 

Oonnyoro aal ntratoro 1729 Vil 

mat Caro 1000 1000 

toar aaaoablloi §90 890 

Bollirà 2900 2900 

•arta aorta« aiulpawat 4900 8900 

ftolltro 2000 9000 

Oruaaora «to. 900 900 

Oonoroto Bison 900 100 

¿apkalt larlnf plant« 290 290 

Aluainiun aal BtraialoM _ ._ 
•tool fabrioationa 700 700 

fevor Oraaoa tOO 1600 

tarlo for agriculture! 
2900 111 

Itmeturala 4000 1200 

Oaatinfa aal forcing« for 
aal« ^QQQ 

total 39,625       35,900 
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3.4 Tho roodjtiit«« XIIU1HMI would orerie** oortaia 

ltoao of plant Mi oo.ulpatat laatallod la •*H9B»f • 

Ta« roo.ulrta«at« of fcolanolaf oquipata* to Met 

tao rooooaoaiod proframo aad aaftortaato aêdl^ 

tlonal lnrtitaomt lo flvoa oolowi 
total 

•rief 

Blaaod Bad 
Turninf MMhino 

3a t 4000 am     1 

froao Brost JooO1^' 1 

Strooa Bollona« , } «!••*£ «t 1 

taraao« ( i s 1    al   I 

Ooar feapor 8400 - 5000 aa 1 

ÀTfon Aro Volala* - 10 
•oto« 

Toa tía« foollltloa for 
X-layfor voldlac 

1 

floto Bandla* 
Roll 

45 i 4000 a«     1 

Tortloal Borla«       $ UÑO aa 
NUI 

BorlaoBtol Borlas   Mí" 
* milinf Naoalao 
Blottlaf Iboalao     900 am 

tubo OoUiaf - 
attaoa 

1 

1 

1 

1 

Batlamt 

T5»000 

400*000 

•50,000 

150,000 

30,000 

100,000 

400,000 

ÍStOOO 

20,000 

12,500 

8,000 

totali     11»90,500 
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5.5 

5.6 

3.6.1 

Àftor a thorough writ» of tao oxlatlng layout of 

plant and oqulpoont and tho lofio«! plaoonoat of 

tht additional ltono now auggoatod, it la fait 

that no no« aroaa will nood to bo add**,   Suggoatod 

plaoeaent of balanoing oquipnont ia giron balov t 

filahod lad turning 
Maohlno. 

Proof Broko 

Plato Bonding Roll 

Tubo (tolling attaob 

X-aay BqulpBont 

àrgon Aro Sota 

Itroaa Roliorinf 
luraaoo 

Ooar Shavpor 

Ooar Bobbing Naobino 

Horizontal Boring * 
Killing Naohlnt 

•lottino! Naobino 

Tortloal Boring 
nmohlno 

Structural Shop • Slab 
Sootion» 

•traotural Shop • flato 
Natal Soot ion. 

•traotural Shop 

Btmotural Shop 

Structural Shop - X-Äajr 
Sootion. 

Struotural Shop - tbaot 
Natal Sootion/Plato Notai 
Sootloa. 

Annoio to Struotural Shop 

Naobino Àaaoably Sbop 

Naobino Áaaoably Sbop 

Naohino ¿aaombly Shop 

Naobino ¿aacablr Sbop 

Naobino Aaoosblj Sbop. 

Of tuo roquiroaoato of plaatio and rubber smohinory, 

it la folt that Plaatio Zajootion Houlding c&onineo 
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which doonnil hlfh lordo of skill and aocuraoy 

In ••chinin«, should be taken up by the Metallur- 

gical and Engineering Plant at Te.br io (KIP). 

Production of these aaohinea ha« similarity with 

the produotion of amohine tools whioh represento 

a major portion of the produot mix of M.E.P.    Ho 

additional equipment will be required for this 

purpose and only neoessary oollaborative arrange- 

ments for procuretnent of design and produotion 

documentation as veil at dies, tools and fixtures 

will be needed« 

3*6.2     It is understood that a new unit is to be set up 

at Tabris as an ad Juno t to the M.E.P.   The new 

unit is still in the planning stage and tentative 

produotion programóle is reported as follows  i 

1975     iäßß     fpjBff 

Centrifugal Pumps. 
max* range 1500 ou.m./hr. 
100 a head. 6180      7060     7980 

Submersible Pumps» 
upto 60 ou.o»./hr. 
oapaoity. 660       760       860 

Motors for submersible 
Pumps. 706      1011      1141 

3.6.3     Considering the expanding demands for pumps by 

the Oil and Cheaieal Industry, it would appear 

desirable to include for manufacture of process 

pumps in the above unit.    The total requirements 
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of prootti pumps within the rang« of 100 cu.m. 

per hour and 500 a. head are estimated very 

broadly at 160 tone per annum during the period 

1977 - 1967«    Bas io requirements of production 

equipment for manufacture of theee pumps ie 

similar to that involved in water duty pumps 

exoept euch additional facilities required for 

oastings in the range of alloys that are called 

for by prooess duty«    Normal materials of 

construction are Ductile Iron, Chrome.-Niokel 

and Chrome - molybednum steel, oast bronze and 

Siemens Martin steel*    It is recommended that 

possibilities should be investigated of incorpo- 

rating this range of pumps in tha production 

programme of the new unit while evolving the 

layout and equipment specification«, 

3.7 yew Units 

3.7.1  The balano e of the requirements of plant and 

equipment are proposed to b« met by oreation of 

new facilities. Such facilities are proposed 

as follows t 

Unit I   i Plant for manufacture of rubber and 
plastio processing equipment) 

Unit II   i Plant for manufacture of oement, 
sugar and allied equipments; 

Unit III  t Plant for manufacture of oonstruotlon 
maohinery. 

If 
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3,8 Son« item of equipment required for prooeesing 

of rubber and plastics do not form viable loads 

for looal production. These are i 

(a) Stook preparation maohince of whioh a 

maximum of 2 numbers are required per annusi 

(b) Banbury mixers, the requirements for whioh 

are plaoed at 6 numbers in 1962 - 1967} 

(o)  Rubber extruders foreoast demand of whioh 

is only 2 per annum» 

(d) Throe Roll Calenders\ 

(e) Moulding maohines requirements for whioh 

are only 2 in the period 1962 - 1987. 

The exolusion of these items yields the following 

production programme for the new unit postulated t 

Produot 

Bxtruders 

Film Extruder 

Blow Moulding Maohines 

Profile Calenders 

Thermosetting Plastic Presses 

Tyre Curing Presses 

Tyre Building Machine       15    ^jO 
Totali gJT  t¡ff6... 

3»9   Sinoe the requirements of stone crushers, oonorete 

mixers» exearators and rollers are proposed to be 

met by addition to the A.H.B.P. procreano end '„-j 
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Stage I Stage 

50 70 

15 25 

25 35 

75 100 

50 70 

25 30 
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additional contribution froa expanding «Ball 

scalo fabricators, the following i toma in tho 

quant it io« indi oat od ara proposed to be manu» 

faoturod in the Construction Maohinery unit i 

Dosera 200 400 

aradora 200 400 

Scraper« 20 25 

Shovel Loadera 250 450 

Totali 670 1275 

3.10       The proposal for the oemont, sugar ana allied 

maohlnery unit, incorporates all requirements for 

suoh industries eáoept for items of specialised 

design required in low volumes.    The following is 

the production programme reoommended for this uniti 

Furnaces and Kilns 
Conveyors 
Ball Hills 
Crushers 
Tutore 
Screens 
Storage Tanks and Bins and 
Low pressure fabrication» 
Heat Exchangers 
Mechanioal Equipment 
Technological Structures 

tage I Stage II 

3250 3350 

400 2250 

1300 1750 

1000 1750 
400 600 

150 200 

1950 2500 

250 275 
800 1200 

500 C25 

gg Total t    10,000      14,SCO 
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3,11,   the Supply - DeaaaA balano« for the ospitai 

foods requiremente, a« dieouaaed above la presented 

in Tabi« on next paja«   Aa oan ba aeon thai*fron, 

tba gap not epeoifioally bridged by identified 

unita in tala atudjr rafara to ttao oategory of 

•torage tanks and aaaooiatad taohnologloal structures. 

Muoh of tbaaa requirenents pertain to atorago of 

refinery and patroohanioal produots, a Tory 

substantial portion of whloh la on-site work« 

Centralised facilities for manufacture of this 

item la therefore not desirable, particularly aa 

refinery locations say be disperaed to Beet regional 

denand.    Henoe this gap la beat bridged by 

dispersed anali aoals oapaoity «ho would perhaps 

Integrate also aaaoelated piping work in such 

faoilities« 
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or, 
"To, 

Category of Equipment Unit TfWT^ggi|g|^Hft1l 

6. 

•7 

8. 

9. 

10. 

•'1. 

12. 

13. 
4 • 

15. 

16. 

17. 

Iru¥*ur« Vessels* 

Storage tanks. Bins, 
Luv: Presaure vessels. 

Kfì&t Bxohangers* 

Fumaoes and Kilns* 

Conveyors ( Belt, Apron 
\nô  Screw ) 

Bucket Blovators. 

BUI Kills and Batchers, 

Crushers and Po odore. 

Filtern, Drum and Plate. 

?UBps and Compressors. 

Sereens. Cyclones. 
Ventilators• 

Mechanical Bquipatnt. 

Technological Structures« 

Miscellaneous* 

Extruders* 

Film Bxtrudera. 

Bio:. Moulding Kriohines. 

Tons 

Hoe. 

9000 

¡2350 

3400 

}00 

300 

ic 

40 

150 

•'•o 

400 

60 

670 

900 

1000 

27 

10 

12 

6500 

13000 

2700 

3200 

1700 

20 

1350 

1000 

400 

570 

340 

1650 

3650 

2000 

64 

17 

6500 

13500 

2700 

3350 

2200 

40 

1600 

1350 

600 

600 

430 

2400 

4300 

2500 

113 

30 

36 

Jt.fl.J3.Jr . 

TOT 

6500 

700 

2700 

•1725 

6500 

700 

2700 

Mil 

1200 1200 

For itesis 4, 7, 8, 9 and 11 estuai ¿«jteiA on 
aamtfaoturing plants dur:      « <,??.-.77 vi-'.'  ínoludo 
?art of stated domará for     ~  •  J be»A-.:.•-. of lead 

imes in ereotion and comKLi*bi:oing. 

• Keohd 
progri 
than 
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fcTopfRtp 

6     ? 

6500 

13500 

2700 

3350 

-"TW 

6500 

700 

2700 

6500 

700 

2700 

XI 

II 

XX 

1950 

250 

725C 

2500 

275 

3550 

1500  111 

9700 

450 

Mil 

9600 

111 

Mil 

2200 

40 

1600 

1350 

600 

600 

430 

2400 

4300 

2500 

113 

50 

36 

•1725 Mil XI 400 ¿.t Fil NU 

1200 1200 

XX 130C 1750 Nil Mil 

XI 1000 1750 Hil KU 

XI 400 600 KU KU 

- - » 400 570 

II 150 200 ITU 140 

II 600 1200 fil 450 

II 500 625 ITU 1825 

- - - 1000 2000 

I 50 70 Nil KU 

I 15 25 Mil KU 

I 25 35 KU Nil 

on 
^: ¿o ludo 
of lead 

* Keohanioal handling equiraent in A.M.B.P, 
programe oan be taken to be for usee other 
than in Sgotor« under ùtudy. 
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4 5 € 

18. Profile/Extrader Calendar«. Vos« 40 56 75 w               "* 

19. Thermosetting Plaetio      ^ 
Presses. 27 62 00 - 

20. Injection Moulding 
Machines. e 13 23 - 

21. Tyre Curing Presses.      " 19 22 36 - 

22. Tyre Building Machines.    " 10 13 22 • 

23. Stock Preparation 
Maohines. 5 6 10 - 

24. Banbury Mixers.          " 2 3 6 •        •» 

25. Rubber Extruder.          " 1 4 10 -      • 

26. 3-Roll Calenders.         " 2 2 3 -     - 

27. Moulding Machines.,;       " ; 1 (in 5 ywu ) 3 
1 5 

( in 
yrs. 

2 
• 

28. 
* 

Dozers.                " 236 472 - - 

29. traders•                " 231 470 - - 

30. Scrapers.               " 19 25 - - 

31. 

32. 

33. 

34. 

Shovels/Loaders.          " 

Bxoavators.             " 

Hollers.               " 

Conorete Mixers.          " 

224 

113 

547 

395 

471 

192 

1210 

713 

- 

10G 

40C 

15C 

í (4500) 190 (8500 

> (2000) 1000(5000 

> (300) 300 (600) 

35. 

36. 

37. 

Vibrators.              " 

Crushers.               " 

Tower Cranes.            " 

585 

• • 

41 

1050 

78 

84 

- 50 

41 

(300)  83 (500) 

(800)  84 (1600] 

Hotel    Fi/nircs in brackets donóte tons. 
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7                6 9 10 11 12 15 

75 «                •» I 75 100 NU lil 

80 oc                                 a» I 50 70 lil lil 

25 - £ • - Pull rtquixwtmt Ht 
by KB?. 

36 i»                                 « X 25 50 MU lu 

22 •i                                 » I 15 20 m IU 

10 ••                                 «• • • - 5 6 

6 .                                 • • - - 2 5 

10 . • - - 1 4 

3 - - - - 2 2 

2 
t 

-  . - - 1 
(in 5 T*«. ) (L 5 Tri.) 

IXX 200 400 Neglifiblo logligiblo 

— m                                . XIX 200 400 Hefllfible I«(ll*i0lt 

„ »                                 • XIX 10 25 KU IU 

. • III 250 450 Nil IU 

- 100 (4500) 190 (8900) - m - Sil IU 

- 400 (2000) 1000(5000) - - - 147 210 

• 150 (500)    500 (600) - - - 245 415 

„ (m                              • - - - 585 1050 

• 50 (500)     65 (500) - • - BU NU 

„ 41   (800)      84 (1600) • - • lil IU 

bi-ackot« donóte ton«, 

ft!    SECTItH  2 

41 



•* 

HM1Q DATUMS MOUSTMM. OEVfLOfMOIT OMANOATIQS 
• HC nwr m c*m*i um wmtmtk manen a «M 

4.. »KrfTT B12ir^S9&.  OS  <Pfi£¡HMIC¿L  IJ 

!TOTSÇW»èWWinV*-»:Fiïït)?»M;H: 

4.1 The previous sections have discussed ths 

requirements of manufactured equipment grouped toy 

commonalty of manufacturing processes,  existing 

manufacturing capability and the gap» to tot 

bridged toy creation of additional capacity in 

the country.    In suggesting euch additional 

capacity as has been discussed eerlier the 

volumes of requirements as well as skills and 

technologies involved ir. their manufacture 

have been taken into account. 

4.2 Items of plant and equipment vhieh belong to 

the very highly specialised category such as 

Ammonia, Urea and Carbon Dioxide compressors 

or specialised pumps have not been recoemended 

for local production since, aptrt from the lev*Is 

of technology,  involved in their manufacture, 

cona id treble  ancillary development for supplying 

part 3 and components varranted before local 

manufacturing capability can be reasonably 

expeoted for such complicated items«    There are 

other items waioh are simpler in manufacture, 

tout belong to the category of specialised 

produots often marketed by fe» agenoies around 
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the world euch a« some specialised equipment 

for shoe melting industry, automatic equipment 

for sheet glase, glase  bottles and shells e to* 

etc«    Such highly automated équipaient calls 

for incorporât i oii of significant quanta of 

components normally obtuined from speoialis* 

component manufacturers.    Fortunately forecast 

requirements for many of such i teas of plant 

ere not also large enough to justify consideration 

of local » anufacture. 

4.3 The bulk of the pltnt requirements fall in the 

nature of items which oun be uanufactureá by 

general engineering facilities incorporating 

process capabilities for heavy plate fabrication, 

matching and assembly, very similar to the 

capabilities already created at arak Machine 

Building Plant,    k nucleus of teehnioal ski Us 

required for such processes is already available 

and with accelerated training sohemes already 

set in motion, the requisite fund of artisans 

and shop floor personnel may be expeoted to 

be available.    Volumes of requirements for 

the items that oan be manufactured in tuen 

general engineering facilities are alto 

considerable and offer reasonable sised plasta 
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to ensure viable operations, 

Apart fron the above,  requirements of Construc- 

tion ¿quipnwnt can ensure a stuady load for a 

reasonable sized facility and technical skills 

as are demanded for such operations would be 

generally available in vie.   of the tractor and 

agricultural machinery industry already established 

in the country. 

4,/r#        V/hilw the above can ensure that necessary 

wherewithal for the actual manufacturing 

operations can be expected to naterialise,   it 

nuet be streecod that profitable plant operation« 

depend,  to a large extent,  upon a number of 

other factors calling for institution and 

development cf the necessary technical infra- 

structure - apart     -on the normal physical 

infra-strucxural requirements euch as power, 

waterr   transportation etc  - to support 

such facilities«    Such infra-structural and 

institutional arrangements refer to arrange- 

ments for ensuring that a btoady load is 

guaranteed to the units through a measure of 

protection and that adequato design faoilities 

are built up and a measure of standardisation is 

enforced.    The subsequent paragraphs discuss 

the major technical problems that must be 
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resolved if manufacturing facilities created 

are to be fully utilised to meet the need« 

of the country.    Thcr<  is» no doubt, that 

ap«.rt from the aspects of  'technioal infra- 

structure' diacuesed herein,  other aspects 

such te avuile-bility of erodit facilities would 

need to be attended to. 

4.5 Product Designs 

It le vital that the products selected for 

menufacture are ths ones which have evldenoed 

adequate  consumer acceptance,    duch a oourse 

will re lit vc the plants in their initial years 

of a mai or burden of creating markets and ths 

aggressive selling  that is inescapable when 

new products are to be introduced,    it ths sams 

time, many of the industries under study hare, 

in the past,  been accustomed  to designs emanating 

from selected oountrlcs mostly of the îestern 

vorld.    This factor needs to be kept in risw 

wher •sleeting products ior manufacture so that 

ths best designs easily aocaptable to the 

industries oonoerned are  chosen.   In soma oasss, 

like for the Oil or Petrochemical industry, 

it is ineseapabls that some part of ths total 

equipment requirements would still have to be) 
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imported and any equipment producid by local 

manufacturing facilities mult ncoeesarlly confo re 

to designs, st&ndards, practices und usa«« 

adopted by the turn-key consultent/equipwsnt 

supplier.    It ie therefore essential that s 

proper review oí probable processes that will be 

edopted be made, sources of turn-key responsi- 

bility whenever applicable il identifiée! and 

piocuct designe be inducted fron countries or 

agencies vhich can fit into euoh a situation. 

This is particularly significant in the oase of 

fabricated equipment for the Oil and Petrochemical 

industry tino« equipment In these oases are oustos 

a;ace and muet n coos sari ly confora to ths 

processes thet are adopted, unlike in the case 

of machine tools where a much vider cnoice is 

often available. 

General engineering facilities, by their very 

nature,  incorporate considerable flexibility 

for raryinp their product-oix linee they »re, 

lii «¿ sense m agglomeration of different prooess 

capabilities which can be deployed for 

manufacture of a vide range of products. 
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It it elio uaual for requirement» of the 

different type» of product» to fluctuate »coewhat 

so that an absolutely ateady load in termi of 

epecific produot» night not elvaya obtain, 

buch a aitut-tion call» for constant market 

forecaating to appruiae plant management» of 

trende of doicand and future  potential.    Specifi- 

cally,  the harket Research *#cncy would identify 

future potential customer»,  likely quantity 

requirement», trend» relating to change» in 

deaigna *.nd capacities  of cuatom built equipment 

etc. ao ae to provide adequate lead time to 

plant management» for rc-organi»ing production 

und concurrent design to reapond adequately tc 

needa.    unie»» thi» ia done,  it ia often »«en 

that, inapite of local ^enufacturing capability 

exiating, delivery »ohedulea stipulated by 

cue tonerà oa&not be ret and importa would 

h*ve to be countenanced.    Advance planning 

for deeigr aad fabrication drawing», a. te rial 

procurement t.nd production aoheduling ia 

vital for gent ral engineering facilitiea. 

Market Beaearch end Foreceating ha» become 

apccialiaed activity involving ua« of apecUliaed 

techniquea »o auch »o tht t even large and 
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and esteblished organisations »r« employing 

specialised agencies for this purpose.    In view 

of this end considering that new pianti have to 

contend with a number of problems of day to day 

working in the initial stages of their operations, 

it is recommended that a Central Market forecasting 

Agercy tot set up to oarry out this work on s 

eoi tinuing basis &nd feed the results of thier 

studies to plant oeJuugeiacnta. 

4.7        ^üaborjili^a 
Thw choioe of product design almost automatically 

guides the choice of the collaborator.    Customer 

preference is an amalgam of a number of 

diverse faeton and even where two products are 

identioal, a particular brtnd name  to which 

the customer has been accustomed is invariably 

preferred.    This is not to suggest that 

alternatives should not be examinad in ths 

light of terms tnd conditions available from 

alternative collaboration sourees.    The point 

that hti to be borne in mind is that, even at 

the expense of marginal advantages, a collaborator 

whose product is already familiar and aooepted 

in the country is to b« preferred. 

A number of alternative forms of collaboration 
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is possible depending upon the e ir cuna tances. 

One method which it most likely to be sucuessful 

is the joint venture manufacturing project with 

leading international   manufacturer« with 

acceptable  brand names for setting up faciliti©« 

in Iran.    If such manufacturers already have a 

substantial share of the local market, it is 

tlso conceiveable that they might be more 

anxious to enter into joint venture arrange- 

ments. 

Both lumpsum payments and annual royalties a« 

also varying admixtures of  the  two are possible. 

Generally speaking, the preferred arrangement 

would be for inducting product design and 

production technology through license fees or 

royalty payments rather than outright purchase 

on lumpsum payments.    Suoh a prooedure   would 

not only relieve the new plants of a considerable 

financial burden in their capital outlays but 

would also ensure tie collaborator participating 

«ore actively in the plant»s operations and la 

more conducive to latest designa and technology 

being available to the local manufacturing 

facilities. 
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4.8 £ec¿ga 

liany of the   iteci« of plant and equipment required 

by the  pro cees industry are  custom made for 

the particular procese.    At the same time, process 

development  in this group is very rapid so that 

plant and equipment designs are quiokly rendered 

obsolescent.    In the Oil and  chemical industry, 

it is usual  for prooe&e dusigners  to supply 

skeleton drawings for pressure vessels leaving 

it to the fabricator to develop detailed meohaai- 

oal designing and shop fabrication drawings¡ 

for ht at exchangers, engineering data and 

skeleton drawings are sometimos furnished by 

the proceso  engineer though in many instanoes, 

only heat  transfer capacities are stipulated 

so that it becomes essential for the equipment 

manufacturer to develop the detailed designs 

and fabrication drawings} for specialised 

furnaces,  i» fact, design know-how owners 

throughout the world are few and oftentimes 

it becomes necessary for fabrication to be 

csrried out from drawings purchased on 

a oase by case basis. 

The above implied that design and drawing 

office oapabllit.' must be available to 

so 
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the local manufacturer either through his own 

inhoujie capability or through local consultant«. 

In the beginning,  it may perhaps be inesoapable 

to obtain engineering data and skeleton drawings 

from foreign sources, usually the process 

designers..    However,  consultant engineering 

organisations in  the country - such as Technolog 

enould be encouraged to enter into collaboration 

arrangements to develop capability for design 

of pressure vesselea,  heat exchangers, ceuent 

kilns etc. so as to offer the necessary support 

to local manufacturing organisations.    It is not 

considered desirable for manufacturing organ- 

isations to ¿.et involved in such detailed design 

vork which calls for research end development 

and concurrently for a knowledge of process 

engineering,    auch a procedure hu3 been tried 

with excellent reeults  in other developing 

countrieo and it is felt that Iran would also 

profit by adopting a similar pattern. 

4.9 StMfltrtf 
Local equiprsnt, if it has to be acceptable, 

must necessarily conform to strict design and 

inspection standards.    Rational standards for 
Iran ar« beine davaloped bu*, as y«t.  th^re 

si 
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&r« oany area* where they are still to be evolved,    lili 

such time aa national standards on a comprehensive basis 

are evolved and can be enforced,  there is no esoape for 

local manufacturing facilities adopting other countries ' 

standards - often the  standards desired toy the customer. 

Obviously, with ouetoncre who have been accustomed 

on aocount of prior equipnent usage to a variety of 

standards - generally as applicable in the  countries 

of origin of previous equipment  purchased - this will 

involve additional strain on nanufacturine facilities 

in the country as also of such consultent organisations 

who may be encouraged  to develop for providing design 

support to the manufacturing facilities.    with thi 

Increase in local aanufaeturing activity that is being- 

suggested, the urgency of developing national standards 

is greatly enhanced so that a uniform design code is 

available for the manufacture g facilities to follow in 

ell cases.   Needless to say, the efiort involved in 

developing Inspectors on the shop floor will be greatly 

reduced if the variety of standards to be conformed to 

is decreasedt     It is therefore reoomuended that an 

action programe be drawn up stipulating the standards 

that needs to be svolvsd on a priority basis so that th« 

Iranian Standards Institute can cone up with the requisite 

standards in the next 4-5 years.    If euoh an aotion 
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programs» la evolved and implemented, the new 

plants would bava a «et of national standards 

to go by when their operations comeenee« 

4*10      &*nflarflJ,§atloft oÇgfrBt SUvff 

Quite apart iron the question of standards is the 

other quo* ti on of standardisation of plant sises. 

This would apply particularly to industries like 

eenent, glass, refractories, vegetable oil, sugar 

and similar units where,  throughout the world , 

there are already more or lass standard plant 

sises evolved Iron availability of series-produced 

equipment along the line.    If one or two standard 

sises in each of the industries is enforced, it 

would be possible for the plant manufacturing such 

equipment to procure designs from acceptable and 

internationally reputed aouroes for use on all 

the plants expected to be set up in the cooing 

years, unless significant modifications are 

introduced by the original design suppliers« 

Such standardisation would facilitate the 

distribution of the cost of pro duo t design and 

production documentation can be distributed over 

a number of oustomers, a factor which will oaks 

for reduced costs.   It may be stressed that if 

product design and ©mduetJcr. documentation has 
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to !x» purché.*«* iá eaoh individual cr.»*, there 

d>-.j ¿>ot BCùia te 1» any hop« of local    luipoent 

b*:.»i;j{ fvnyvhere M%r beine coap*t1ti\e vith imported 

eq,,Ät:*k«n':-    Vr.il« it c&>  '.)3 urgu¿0  tha*¿ a particular 

};'_.-j-, %'. ** roí  ¿o vine i u en vi"». *i*Jb ih' ^*in1»Td rt** 

vr/.V'-i i„yC tj ec^j.^icr in op-r-tiou,  thu questi ori 

i>¿t<¿3 te   ">e vie. e.-l íf-"ir.h -  tot03it%   tí factors. 

Xi' ';ap'.-ci¿¿   ïor loca'  unii'itou'ire  ir. io  n* creyf--. 

ri^outuitèncçii mus"C ïu reagir t«ji 1er suol* oap-city 

to ope tat* profitably.    TUe¿-   'ill  :.o    Aoubt be 

some exception« or. ¿ocouLt of ipteiel circumstance« 

obtaining ir p^ rvi^il-r Codec* 

AH   t.ocv?. aetigr.   *nd ivelc*uwut   îapabi.3 i'¿y injreaBufi 

ano export i&ark~Ta for ü/im-.f-actvric product« erov, 

the nseä foi  ixuycvti-.^ piotivi; •laiiie.r u~ù  pre act io. i 

documentati or. vili dwthilt.  ^nd -;.. J iefc--.victi(.*ie 

of specified fetan^aì 1 *j %í.ü *rill feuterutioaily 

diaapp *r. 

It ie, theisfere,  eu^geitid tn&t t¿j auihorxty bg 

Identified to revidvr tha  •i*.ujtior. for each 

iwVietr.' and recou^end euivtk¿l« BtKvv.'d n.Uit 

ni see for enfev.^^ni.    Sue.:*  ìJ  ìuti^i-y o.«w* be 

a coaalttee compriair.«. euer  <.<"lu3firiee arm 

teohnical  ^fflr»»?""? r* f •'•*:• r-m^ßt s^d r^c23*irv 
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technioal stud let may be carried out by 

Consultants or industry experts obtained through 

UN offices.    Early action in this rej-rrd io 

suggested oo that identification 01 standard 

plant sizes can be completed in time for new 

planto obtaining nsceonary production documen- 

tation and arranging for training etc-   before 

oonuaencenent of opere ti ona. 

4.11        Jesting and Oertlfioatjon 

A significant portion of the equipuent suggested 

for local manufacture is for usa under severe 

conditions of stress and ha aar doue environnent 

e.g. equipment for use in Oil and Chemical 

industry.    It is» therefore, most essential 

that local plant manufacturara supply equipment 

to strict standards, in terms of quality of 

materitl, design and workmanship.    This oan best 

be ensured by instituting a National Inspecting 

and Testing Authority backed by adequate testing 

facilities and trained personnel to certify 

all equipment for use.    Such certification 

should be enforeoed by statut« where safety 

to life and property is involved.    The creation 

of such an authority with statutory bao king 

will, it is believed, go a lone way in ensuring 
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quality «ad minimising hasards dut to faulty 

workmanship or design« 

4.12     sifttwtçry fittati 
In addition to currently existing faotory 

law» and rule« which are directed at tuch aspects 

aa hour« oí work, working conditions in faotoriea 

etc, it ii recommended that a let of rulaa 

should be evolved early dealing with eafety of 

equipment.    Suoh rules would prescribe minimum 

standards for design» fabrication, testing and 

e reo ti on and would be enforced by statute« 

These rules are to be distinguished from design 

oodes to be evolved by Iranian Standards Institute 

and would be directed at preventing hasards on 

aocount of inadequate equipment.    Suoh rules 

would fona the basis for the Testing and 

Certification authority mentioned earlier« 

It is well known that heavy engineering facilities 

oall for large Investments and involve long ges- 

tation periods«    Suoh being the case, it will be 

neoessary for concerned authorities to anaist 

tao plants with a measure of protection no as 

to ensure the production ard sale of items 
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manufactured.    Uli  euch time as the 

complete matrix of industrial infrastructure 

ic developed including local -we.i.?.'¿bilit,y of 

parts,  component« and raw material ae veil as 

design asd^vtdopment,  prices of local products 

may tend to be soaevhat higher  than the prices 

of imported products.    At the Bane tine,  it  is 

also not unusual for exporting countries to 

subsidise exports "in"some form  or the other 

so that export prices are lower than local 

prices even in the exporting country»    Simul- 

taneously, there are cases of exporting 

countries dumping produots at urtenably low 

prices for the purposes of capturing new markets. 

It is, therefore,    not always as simple as it 

seems to say that because prioes ut which 

imported products are much lev* or than those 

of local manufactured goods,  that local 

manufacture is inefficient. 

It beoomss, therefore, neosss. ry during the 

initial years to afford protection to local 

industry though this may not always be co- 

incidental with general economic policies. 

The problème has öfter to be vleved In the 
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ooatait of establishing ta industrial ta«« 

in the oountry «ad radueing dependence on 

iaports.    Xt 1« oonceded that the prottotlon 

would h«T« to b« judloiou« to aee that in- 

competence «ad inefficiency is not encouraged. 

Apart from io*rfciij«l pilo« protections, it nuat 

b« enturad that if tie local manufacturer 1« abl« 

to deliver ta« good«) in re«« on* al« tint and of 

acoaptabla quality,  the «an« trill be txoluded 

fron foreign suppliera even «tore total projeot 

agreement baoked by liberal credits «re 

concerted. 

4.14        fltrn-fctl QflPttlQts 

If looal equipment uaagc haa to be aaximiaed, 

loo«l aaauf «o turerà of plant and equipment 

aust be «noouraged to quoto for execution of 

ooaplete project« oc « turn-key bacia«   turn- 

key project oontxmot« not only afford wider 

Margina to manufacturers but are also conduciré 

to building together «a integrated work t«aa 

and affording job satisfaction  to the beat 

teehnloal men* 

4*15       tOTf tm*ot ?oli9^ff 

•IBO« the project* *.r\ i!:7«1 oping oountrje« hare 

often to contend with « variety »X probità« 
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which hinder rapid build up of production 

capability, it it often advantageous to phase 

investment ao that the entire investment is 

not blocked and left urv.tilir.ed till full 

rtted production co-ace into boing.    A usual 

pctttrn to get  ever this difficulty  is to 

introduce pro. uction at an r.r-.rly stag« through 

assembly fro;.. CKD oouponentu,  tapering in higher 

contents of indigenous components %a in-house 

manufacturing capability dsvelops.    In suah 

a case, the  investment in pl&nt equipment and 

buildings is judicially phaeed out eo that only 

the minimum neoeestry for production tt each  • 

stage  is put in.    It iß felt tht.t euch a 

phasing of investment wrd production would os 

the most advanteeeous for manufacturing 

facilities suggest*--d in tbit  Study. 
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5.1 The demand and supply pattern for procees aquip- 

ment required for the various sectors under 

study have been dieouesed in the etrUtr ••oilon 

Apart from procsss equipment, production facilities 

call for auxiliary equipment for rspair and 

maintenance, utilities and service facilities. 

Such auxiliary equipment at «aohins tool«, power 

distribution equipment, in-plant transport 

equipment, compressed air generation and 

distribution equipment, water traataant and 

distribution plant etc are however common to 

all forms of industrial activity thoujh to varjj- 

extent.    Equipment for water and power has an 

even larger area of application extending to 

eivio development and dornest io requirements. 

Hence, planning for such auxiliary equipment 

must neoaasarily oonsider all user areas, of 

which requirements for industries under study in 

this Report represent only a portion. 

5.2 A broad indication of the likely additional 

requirements of maohine tools for repair and 

maintenance purposes and demands for major 
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utilltltt for the industrias undtr study 1« 

given below to provide general level informatior 

for integrati cm into any study that nay be taker 

up for such auxiliary items of equipment  t 

Item Unit        iveraga Annual R.milro—ntr 
1972-77    M 977-82      1962-T 

A*   HftEhlM Î9gel 

lathes los. 67 100 130 

Semi Automati o 
and Autoaatio 
Lathes "3 3 3 

Benoh/Pillar   "      23      38      42 
Drills 

Radial Drills • 8 10 14 

Millin« Maohinoe • 7 9 10 

Planers » 6 10 12 

Shapers » 16 23 30 

Threading 
Naohinss "16 8 

Grinders (Sur- 
face, Cylindrical, 
Céntreles* >ol 
* Cutter etc.)     « 15 16 17 

brindarsi Bench/ 
fadestal) " 22 27 34 

Borine Maohinee   "677 
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savin« Naohines Kot. 14 23 30 

Forfliif Nasata** • 2 9 10 

7 7 7 

5 6 

JLQ. 

fresa*«     ... « 

Btndlaf Maohlnes m 

(lolla è Brakaa) 

Shearing Maohines       • _ 
ïotai ""—*_   _M 

B.   Power (Mas. dcnand) MV 280 4ÜÍ      "7^ 

°-   Wât#r '000 M5      200 400 700 
per day 

D.   Process    «team tytr       1800 2400       3000 

5.3      While the above provide sa indication as to 

the requlrenents of auxiliary plant and 

équipaient to be aotually installed in the 

production facilitiee, requlrenents of major 

operatine inputa would also call for oatabllehnent 

of manufacturing facilitiee.   Likely requlrenents 

fro« such feeder lnduetriea for the seotors under 

study are given below.   These requirements, 

combined with requlrenents of other Industries 

outsids the scope of this Eeport, can fora 

viable loads for reasonable slssd facilities. 
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5.3.1 PJjfj 
Total requirements of pipes for the industry 

branches covered are estimated as follona i 

Seamless Pipe under 8" dia. 4*000 fons/yr. 

Seamleaa Pipe over 8" dia. 2,500 Toas/yr. 

B.R.V. Pipes under 8" dia. 2,000 Tons/yr. 

l.R.V. Pipes over 8" dia. 2,000 fons/yr. 

3*3.2       VjaYtl IBfl fittimi 

Likely requirements are as follows t 

Porgad fUnges, beads and 900 Tons/yr. 
reduoers 

Valves- 900-1000 Tons/yr 

^•3*3 gilUBIl Usi fflgsUBit 
The estimated requirements of oastings and forcings 

for the equipment proposed to be produced in the 

new units is fiven below» 

drey Iron 1650 3000 
Alloy I ton 50 70 
Steel 3250 6500 

Mon Perrons 15 25 

PjUCdBftS 650 1100 
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9 .3.4      •»———- (»or tao M« «nit» proooood) 

Annual rtttti'MMi^ •*• ottiamto« •* 5°° *•*• 

mar yoa* rtaiaf to around WO torn. 

Tho tota Mmol roo>*roaoata of »•• an* 

Moulds for tlMtle ana laoaor Induotry would 

•noun* to 190 ton» la 1977 risme to 900 ton* 

la 1902. 

annual fOfolroMts of for§oa «tool bollo 

vili to of «ht following orAori 

1972 9t900 tonno» 

1977 S»400 tonno o 

19*2 1i»000 tonnoo 

1907 29*000 tonnoo 

9.3.7       Mf~>>lta* '   »r*»«14« olon*nto nod aotuatlng 
dorlota oro mulrod oo partn/oonaonont» for 

o wido rango •* otuapowjat.   *>* **» «W** 

unaor tao noaufaoturini pro «groano> too roqulro- 

•ant» will Mof «M orior lar ioUor Taino of 

•50,000 ojMl 1,070,000 la 1977 an* 1992 

tlTOlw* 
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5.4 Brief Projoet Prof i lei for raaaonablo oiied 

Foodor Industry Unita in th« »bor« oat«*ory 

art proa«nted at pafoa 6fc to 69« 

5.5 Oonsidtrinf th« rohu«« of last rimontati on 

that will bo involv d, a plant for Inatrvatont 

Aaaaably and Mopair vo-old bo lndioatod. 
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PROJBCT     PRDtTLft 

for 

Capacity»      10000 TPA on 2-«hift working 

Invoofont (Million Dollar«) 

lquip««it - 1.05 

01vil Vorko - 0.50 

Projootinj 
Qoota - 0.25 

t.80 

WiBBOTtr 

yuutai* 
Po*ors 

••ton 

220 

500 KV(M*x. dosano) 

30 K3/4*y 

Alloy Stool« 
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SàBMnXU     - 

Manpower 

Pilliti«« 

5000 tonnas/annuci 

(Million Ut Dollar«) 

Iqulpsamt 

Civil work«   - 

Othtrs 

Total 

23 

towtr 

Vattr 

On two ahlfta basis» 

?00 XV 

5^ 

i)     Htditai Carbon Bttal - Vira Rods, 

li)     Maalui Carbon Allo« Itati -Vir« Rodi 

ili)     mid Sttal - Wirt Rote* 
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Qfcp^flity    i 400 f /annua on partiti 2 «káft bacia* 

i&TfJtlM&l (TO Dolían) 
Bquipatnt l 700 »000 

Girli Vorka l 380.000 

Otte» l 200.000 

Total 1.280.000  

Utllltiâ«       t 

tovor  t    200 IV (Mas* Dtnand) 

Vator   i    20 H3/»»* 

LUI t 

Bot Aio atool 

Naneónos« stool 

Othor alloy «tools 

ntotroplatinf taita 
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grafita t 20,000 Not ta or 1900 fftâ of fete, «lo*»» 

cheok and diaphra«» valree on 2 »hift werkln* 

lfiyeeJaejtf (U.S. Dollari) 

Btuiyaent 650*000 

OiTll work» 200,000 

Otter« 

Total 

100,000 

990>OOO 

ülflywg t 170 

V111at fil* 
levari 

wateri 

200 »(Max, deeand) 

2<Mr/Dajr. 

¡ftáog law w»vnrinni 
»•X« OaatlBC* 

Steel Oaatiaga 

lea ferroue Oaatiaga 

MB   Boda 

Alloy Steel 

Tea tue re 

Qeekoto i 
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Souroet for Proeureaent of Product 

For tht produite rtooamtiiAtd for looal ••«ifM tur«, 

product «••lin« aaé Banufaoturiaf toow-how would rt«utrt 

to tt laportad.   ioat of tat laaalaf d«tl#Mrt and 

faaturtra of suoli «quiprntnt are llattft lalavi- 

r. 

1» Ylaktrt, U.K. 

2. ELotaatr laatoltdt, Vatt Otfaaay. 

3« füllt» Oo., U.i.a. 

4. Twgrlor la«. * **•• Oo. U.f.A* 

3. Allia-Oaalaaa, WA. 

6. Ptbr.-Mitihaaan, Voit tora«*. 

7« fir« Uli« Oall, tarit, 

t. truppa, Vttt «tratar, 

f« àsaaléo, Itali. 

10« maff *••* Oit—«y> 

11. X&crm» TufOtlaria. 

12. Skola, OMoaotlorakia. 

13* tolytlut data, Vttt 

14« Kawasaki Dookjrard Oo. Ltd., Japan. 

15.   Manali* PitttVuri Uff« Corporation 
of Pittaburf, Kantaa, U.t.a. 

11,   P.l.Bohnldt è Oo., »taaav*. 
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17,   Claudia« litara, Watt (fcmany. 

1i     Kordfcaff» London, UK« 

1, Abb« Inflaaarlnf» Uta* 

2, International Olny Maohinarir» Uta« 

3, Chlaolwl« lopd * White, Utk« 

4, öebrudtr IttMoh lfctaohine »**»***   »*••* 

5, Ceraaiaeaa industri*, West Oana&r« 

6, Didlar, Wott ftonsaay* 

7é FÄfoinTtit, Omaohoilovakia 

•• liohlaaa, Japan. 

f. William lelton, V.l. 

10« ftlfcfco* Iros», Ü.I. 

11, Bradi«? * OrftT«, U.X. 

1t. Ior*trf, U.I. 

U AMhi «AM» Japan. 

2» Cantrol «UMM» Japan. 

3« So§a «UM» Japan. 

4» Taaakaahi, Japan« 
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5« farafon OliM» USA. 

6» Bodafur Olaaaon 01AM, USA. 

7# Johnson Badia?. U.K. 

0« Banna, Malavas * Sinon Bannln, Balfiua. 

9* biMM, Btlfim. 

10» Haares, Bolfiun. 

11 • OmA| Balflun. 

WWLMWLWBWêBL 
1, Ferrai So. filvialon of 0811 Corporation, USA. 

2, A.T.*. CentrlJtafa Division of St lavai» U.S.A. 

3t British Jeffrey Manon«» U.E. 

4. Jenkins (Robtrt) U.I. 

3, Skoda, Oeeohoelovakia. 

6« Hitaehi» Japan. 

Î .      wnrwi 

1. Da Saat 

2. latnanns» U.S.A. 

3. Frita Bonann, Watt Sernengr. 

4* Oonnanman» seat Qernanjr. 

5* Andrews Bros., U.E. 

6. Fiji Oil, Japan. 

7« AJinoaoto, Japan» 
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DURT KtOlUMB 

1, alfa Laval, Baaaark. 

2. faaaoh à BUkaaorf, Danamrk. 

3# Brodrana Oraa, Danamrk, 

4« *>.*••• Co., U.E. 

5« Vrlfht Harfraavaa, U.E. 

6« U.D. Bnfinaarlaf, U.E. 

7. Euatnar Fraras, Bwitsarlaiid. 

8« Borai«, Vaat Oaraany. 

9« Atrio Machinery» U.S.A. 

1. O.K.!. Viadaor, U.E. 

2. Bona Oravana, O.K. 

3. Baraad, U.E. 

4. Barry Hanrjr, U.E. 

5« Âroatronf (Laada) U.E. 

6. Bat tauf «Id, Vast Oaraany. 

7. Samar» Vast Oanaany. 

8. faul froaatar, Vast Garoany. 

9. Bakus» Vaat Oarmany. 

10. ¿agar Plaatio-TarbaltuBcaaaohlAan, Vaat Oarnany, 

11. Ooaooplaatioa, Italy« 

12. Xkatml Iron Vorka, Japan. 
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15* Oraapraaa, fvltsarlaAd, 

14* To«, Ciaohcilovakia. 

15* Ï.J.Stokat, Corporation, U.S.A. 

16« Hydra uaatio Air a Hydraullot, Danotrk. 

•"lini nagHTimTi 
1*     Iddon Broa., U.l, 

2.     Tranoit feav, Q.I. 

Harbargar Haan - Und Brosavtrka, Vast 

feaohlnanbargaa, Vaat Qaraany. 

B*y« Qoodriaa, U.S.A. 

lob« Btaal, Japan. 

Oatarplllar Tractor Co., U.Í.A. 

Allia-OhalB»ra, U.I.A, 

U-Tournaau Vaatinf fcouaa Co, of U.S.A. 

•iokara Ar«atron«(Traotor) ltd.,U.I. 

Oanaral Motor 0orpn.,IucU4 »••.U.S.A. 

Koajatau Mff. Co. Ltd. of Japan. 

Hamiahforf«r Oorpn., U.S.A. 

3 

4 

9 

6 
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Voluae-I I    ftriPtflttYl 

1 • Introduction 

2. Coverage 

3* Methodology 

4« Forecast of Commodity Acquirement» 

5. Petroleum Refiniaf 

6« Qhemioels 

7* Rubber and lubber produote 

8. Gênent 

9« üriok« 

10. Und o^ Plate ana Sheet Ola«« 

11« Olbia alleila for Ineandeeoent 
Bulbe and Fluoré eoent Tabea 

12« GUee ¿otti«e 

13« Oeraalo Sunitaryware 

141 Household Ohinawaxe 

15« Oeraalo Tilee 

16« E.T. * L.T. Insulator* 

17« Shoes 

18« Tanneries 

19* lefraotoriss 

20« Food Frooeaein« Induetriee 

(1) 
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21 • fagatabla aad limit Prootaainf 

22. OonOtrUCtiOB lfUip»a»t 

23. Praaaat and futur« Production 
Capaciti«» 

24. flaut * Bojaipmast Eaquirtnanta 

25. Maintannne« l»«uiraa«ntt 
Appandieaa 

YoluM-XIt P^albllitiM of 

1. Prooaaaaa of Kaaufaoturt «ad 
Oroupad aquipaaat ftaauiraaaata 

2. Praaant Capability for Local 
hanufaotura 

3«    Sufgaatad l^paaaioaa anü Va« 

4. Raquiraaenta of laconical Infra»- 
«truotura and Inatitutional 
Arraiifaaaata* 

5. Auxiliary and taadar Industria« 

6. toureaa for Proouroaant of Product 
Daaifn and Hanufaaturinf know-how 

ToluM-IIIt »*aA»aiMllt» »tudlaa 

1 •   tuffaatad Plasta and Producta 

2«    Votaa on Pra-taaaibility Studia* 

3«   Aaalyala of Financial Batlaataa 
for Sufjaatad la« Unita. 

4*   Inruetnant and Production Pattar» 
and Support laojuiraaaata 

(U) 
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jMinN III-1     »r«-?t**ibillty Study for 
tubttr «A4 Pl**tic BojttlpBMt 

flftSt« 

AaMXtir« XXX-2     Pi^-F«a*ibiUty Study for 
OtMBt,  St&ftr «Ad iOlitd 
Machinery Flint • 

ÀAMSur« XXX-J    fr«*F«MlbiUty Study for 
Construction Haohln«ry 

mat. * 
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1 •     8u«ftotod float» ud Froduota 1 

2*     lotti OB Prt-Foaolbllltjr 
Studiti 3 

3»     Analyoi» of flnoaolal 
Batiste» for 9u«io»tod 
lo« Palto 17 

4*     Xavootaoat «ad Produotloa 
fattore «ad Support 
Eofulroaoato 22 

Aanoxuro XIX-1    Pro-Fooolbility 
•tody for tutabor 
aad Flaatlo 
lonlaaoat float 27 

¿naoxtir» XX1-2   fro-Foaolbllity 
•tody for Ooaoat, 
8uc*r tad Alliod 
Naaalaory float 54 

ABBojroro XXX-3   fro-foooibility 
Study for 
Oonotrootiar 
Maoalaory float 88 
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Equipment Layout Unit 1. Drawing No« 01.003 
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Bquipaent Layout Unit 2« Drawing Ko* 02*002 
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Drawing Mo. 03*002 

(•) 



4- unno NATIO« mommi vmmmm mmwm 
N I 0 C fTHW FM CAfíTAl NON WNfTNM.   PMJBTI  M  HMi 

1.    3ÜÜGS3TSD PUHTB AND PRODUCTS 

1.1, In the previous Volume of the Report, total 
requirements of plant and equipment to meet 

forecast levels of production for the various 

commodities under study have been discussed in 

detail.    The requirements of plant and equipment 

have been grouped therein taking into aooount 

commonality of manufacturing procesaos and 

other relevant factors to examine whether 

viable loads for setting up local manufacturing 

capability exist.    In determining the requirements 

for establishing new manufacturing capability in 

the country, full cognisance has been taken of 

existing capabilities in Iran for manufacturing 

the types of capital goods required and possi- 

bilities of their expansion« 

1.2. Arising out of the above analysis» potential for 

local manufacture is indicated for eertain 

items of plant and equipment for which new 

manufacturing facilities have bsen postulated. 

These ars t 

Unit - 1 Plant for manufacture 
of seleoted items for 
fias tic and ttubber 
processing. 

Unit - 2 Plant for manufacture of 
equipment for Cement, 
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ftutar and Yafotaala Oil 
Induatria«. Additionally 
tka plant would also aako 
rarioua ltaaa of «auipatnt 
for lriok Making. lefrao* 
torlaa, Qiaos and Tannery 
industria«. 

Unit - 3 Plant for manufactura of 
various itesi of Construotlon 
lijulpas&t 

1*3« flM prtsant velus» axaaintt tao faasltlllty 

and riabillty of taa afcovf unit« and preaanta 

an lnttgratad inTsataant and production pattern 

for it Mia raeoBB«nd*d for looal aanufaotura. 

Additionally support r«a.ulraaents for tas 

production patterns anriaafad ara also praaantad 

vita tina ptiasiaf. 
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2.1. fro-foaaltllitr ttuáloa ter «M* of ite 

follovln* projootod aaaafaatarlaf «sita aro 

proaonttd a« AaaoMro II-1 thro«** II-3. 

•)   Flaatlo aai Babbor Maoalnory unit» 

b)   Oaaaat, feaar and alliaé aaoMnory 
vaiti 

o)   Ooaatruotloa of«lpa*at «ai« 

2.2.        UM ftaalbllity ttudloo araaaato« borala 

haro t««n earriod ou« la »road foaaral «oí 

and aro in tao naturo of *ro*?oaaiblllty 

Mud loo.    tho purpooo of tatst otudioo la not 

to proaoat final oonolualons for tao purpooo 

of laroataoat dtololoao for tao iaploaoatatioa 

of tao projoot out aarolr to oaaalao vaotaor 

tao propoaal for looal aaaufaaturo aa pootulatod 

for tao difforoat «aita ia fonorali* a rlablo 

proportion aai aorita aoro dttallod iaroati- 

Catloa tarough dttallod foaalbility otudiea/ 

projoot roporta.   Oonaoqaoatly tao oatiaatoa of 

oapital and oporatlaf topata ooataiaod barata 

aaat bo ooaaidarod to bo contrai lorol oatiaatoa 

only and Yarlatlona taorofroa eaa bo oxpoetod 

»1MB aoro dttalltd otuiloa aro oarrlod oat. 
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ftroa oo, it it folt that ouoh rariationo 

vili not bo olfnifloaat onoufh to aatorlally 

altor tht aaturo of tao oonoluolono with 

rofard tho viability of tho pro J •oto. 

2.3. In tho »ubooqutnt parafrapho» tho Mumor in 

vhloh tho ootiaatoo havo booa dorolopod and 

tho aoouaptlono aad« aro dlaouaood* 

2.3.1 •  Coot of land hat boon aaauaod at 08 t 2 por 

square Botro» thoufh it it eonoodod that tho 

saao would rary dopondlaf vpon tho looatloa. 

2.3.2. 

lotiaates of bulldlnf oooto havo boon derived 

froa aroa rooulroaents by applying unit ratoo 

for various typos of ooastruetloas oolleoted 

by tho Projoct Aroa Too« by diocuooion» with 

rariouo afonoloo«   Tho roquiroaoats of aroa 

ha*o boon worked out for saia production faolll- 

tioo oa tho baolo of ooulpaent layout o j for 

otorafo opaoos, tho aroao hawo booa derived 

froa antioipatod levels of ot orafo t for off loo 

aad welfare faoilitiea, ootlaates of aroa reoulro- 

aoats have booa aad« foaorally oa tao basii 

of UDO» s Judfeaent with oiailar industries 

takiat into aooouat tho ootiaatto of aaapovor 

of Tariouo oate*orieo.   Halt ratoo appliod 
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2,3.3. 

for «oildiag ooaatraotion inoludinf hsatlaf 

lighting, vsatilation ars a« follow« t 

Buildings without 

» 

Buildings with Oraaags 
upto 5 ton« 09 

Building« with Oraaags 
of 5-10 font 90 

Buildings with Oraaags 
of 10-20 tons 100 

Building« with Oraaags 
of 20-30 ton« 110 

Oovsrod Storags ATOM * 

Administration «né 
Vslfars Building» fc 

Opon Pavsd Aroaa *> 

Oar Parkt 
*> 

the oost of tit« dsrslopasat works bars »osa 

praaantsd to a «laglt luap ran «stlaatt though 

this ama bssa oaloulatsd ap prloiat ths various 

«loaant« of work iarolvsd, nasal? - 

tit« Oradlas «Ad lsrolling 

Intarmai roads and «idinf« 

Uad Soaping tad Fanning 
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Clearly, some of the itemi of work such as 

8ite grading, drainage and sewerage can vary 

widely depending upon the actual topography 

of the site finally selected for the plant. 

A naßonable level site has been assumed in 

developing the estimates. A general level 

computation of the length of internal roads, 

drainage and sewerage lines and fencing as 

well as the areas of paved spaces has been 

nade« Baaed on the rough computations of costs 

•o derived for the layouts proposed for the 

different plants, a normalised unit cost for 

sit© development works has been worked out 

at US I 3 per sq.m of fenced area. 

Ko provision has been made for off si to facili- 

ties sinoe this can vary so widely that 

reasonable approximation is not considered 

possible• In other words, the assumption mad© 

in the pre-feasibility studies is that the 

»ite is provided with basic infra-structural 

faeilities such as approach roads, power lines, 

water lilies etc, upto the plant boundary. 

Considerine that the new plants would porhaps 

be set up in one of the pcl^s of development 

6 
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2.3.5 

»uà* ne Am, ta»*!., Ai«»«, cttM^in» ato„ 

the aaowe aaeuaptlon would asnear to be 

WMoaiWjr Juetified. 

Iqulpaent »rioee are tend on nom*liee4 

international trloee »remilla*.   ¿a ü „«n 

known, ariana of eaulasant oan •ary a freat 

deal for the eaae ratinf i^fMtia« «noa tht 

of 9999X9 ma variation in taeelnl 

•* ta* Hllfliil,   IMM am iTHHii 

fÜM fWfilUnf in ta« inter- 
national aarfcat IHM tata aeraed for tan 

ireeent Ituir.   fane itona of équipaient 

will »retenir aa available leoally ay tao 

tino tao alasi la iapleaented.   Bevever, 

no indloationa of ih« yrioaa for looal 

HwlMwt ara available ani honoo ta« san» 

•**• boon stasai at international lava* 

•inoa M nllovanee ana been onda to inter- 

national prioee of tanja—il la ornar m srorlde 

for freight, inaurane«, port iutlea, bonilla« 
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2.3.6. 

oharge. ete.    It may be Baid that l^al équip- 

ant has be«n priced at roughly the C.I.F. 

P5-3C of m, rt,,i oquip,i,rt; ^ olIowanCo of 

V',' ^ •'.-..o.s. prl-::,K :lL,H Doen n.„du t0 a0C£>unt 

•t <ì   'T'i.ì i^llowin^ : 

Jionjc Hurgas r;^ 

Ineurr.rm Foor, ^^ 

Export Help j #09g 

Port Handling Oharas  VujÉ 

1.0* Red Lion and Sun 
Chargoê 

Inland Freight 3,^ 

Ko provtaion ha« been made for custom dutie« 

tovarda inported equipoent. 

Additionally allowance ha* ben uUo for 

accessories,  ji*. and tool.,  «pares, induatrial 

furniture etc. a« follow  1 

% of bacio equipment CftttüPory 

Accessories 

Ji«s è fixtures 

Cutting Xool» and Hand 
Toole 

Initial Spares for 3 
yoars operation 

Industrial Furniture 
* Pitting! 

10 

10 

7.5 

5 

8 
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Erection of equipment has buan allowed fop 

at 10 per cent of delivered costs of erected 

equipment • 

Costs»  other th^n those pertaining to the 

physical assets montioned above, have been 

provided for under the heating 'Projecting 

Costs'  to include preliminary and promotional 

expenses,  engineering and know-how fees,  start- 

up and commissioning expensost    draining of 

personnel etc.    Provision for those costs 

have been made as stated below i 

Preliminary and àpprox. 1% of Projeot 
Promotional Expenses        Cost 

Engineering Pecs 7V2-10* of Project 
Cost 

Teohnioal Know-how 10* of annual sales 
and Production docu- 
mentation 

Training Costs On rough estimates 

Btart-up expenses On rough estimates 

2.J.S.     k oontingeney provision of 10 per oent of 

estimated eosts of fixed assets has been made 

to allow for miscellaneous items not oovered. 
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2.3.9.  A broad ostinate of probable Rial and foreign 

eurrenoy requirement« has been nade on the 

Maiß of the following broad divisions of coste: 

2.4. 

L-rtnd.   > aiciings and 
vw.-U. works 

C't? Value of equipment 
inclu-iing 'aoofîàaovl.ea, 
jigs,   fixtures,tooln,etc. 

Additional expenditure 
on equipment including 
for internal transportation 
erection and conrtissioning 

íroliminary and promotional 
expenditure 

Bnglnoering feet 

Know-how Fee« 

Start-up Bxpenses 

Rîfil Currency 

Foreign Currency 

Rial Currency 

Hlal Curronoy 

50JI Hal Currency 
500 Foreign Currenej 

Foreign Currency 

Rial Currency 

Working ospitai ha« been calculated on the 

basis of an average inventory of 4 months for 

raw materials and bought-outs.    Additionally, 

provision has be«n made for in-process and 

product inventories approximating to 1zoonth's 

eos* of production excluding] depreciation and 

amortisation.   Accounts Receivable has been 

ooaputed at the value of one month*s average 

10 
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sales excluding depredation and anortisation, 

and Accounts Payable at one* month'• ooat of 

raw materials and bought-outs. 

2,5.1.      faU&L<£Zk:±L*. £<: .mh.t-r.QUta And Proc&aa Camnodltiaa 

?v>,\  ,).'  r-vif raac j:."i'ala haa  been caBuned at  pre- 

/a^lin^ iut^rnasionaa. price« naking allowances 

for freight,  transportation etc. upto plant site. 

In so far a& IncciD^âlatr producta suoh as 

oaatinga, forcings oto. are oonoerned, th« aaoc 

hau been prioed at lévela that have boon used 

in recent analyse« for the Arak Machine Building 

Plant.    It may be mentioned that the prices 

presently obtaining in the Tehran Market ars not 

considered a valid baae for estimation sinoo the 

present priore in the looal narket relate 

essentially VJ  small lot salcr* and would be 

considerably different from the prioes that 

will Actually prevail for bulk purohases 

negotiated through long-tern arrnngeosnts • 

2.5.2.   otiiitio« 1Bfl çmfmMm 

Utilities and oonsutaables have be un allowed 

for in the operating oost estinatts on the 

basis of Indian experience adjusted for 

il 
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variations iqlprices of najor items as between 

India:    and Iran. 

iin(>n  -..rid  E¡T,3 arios have boon  »'.ntinated on the 

o'ifiia  of Er.npcw^r roqu4.rra( n+'3  developed fron 

«he estimate of workload for  <---aoh section by 

applying  the ^ollc^in;; wage  rntesi- 

General Manager 1^20,000 

Senior Manager ia*   Personnel 72,000 

Managers 60,000 

Supervisory Personnel 24»000 
(Technical) 

Supervisory Pernomici 18,000 
(Hon-t technical) 

Clorks,  Typist3,   uto. 14,400 

Skillod Workers 14,400 

Seni-okilled Worker«! 9,600 

Un-akilled Worker« 5,400 

Additionally, provision has been nadt for 

fringe benefits at 40 per oent of basic wages» 

2.3-4.     fiiWIfiifltlgn, aaq AttgrtHflUPtt 
Depreciation of fixed assets has been provided 

for In the estimates of Cost of Pro duo t ion at 

the following rates; straight lino basis  t 
Civil Works 3* 

12 
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Want and Bquipment       10* 

Projecting Costo have been amortiaed uniformly 

at the rate of 10 per cent per annuo. 

2.5.5.  Maintenance of plant and equipment hai bean 

provided for at 2.5 per cent per annum of 

erected eoats, the oorreapondlng figure for 

oivil vorka being 1 per oent. 

A provision of 15* of annual sales value haa 

been allowod in the estimates towards salee 

expenaoi including advertieing and oommiaaione 

to dealera for Unita 1 and 2, the corresponding 

figure for Unit 3 (Construction Equipment) is 

7.5 per oent, 

2.7.   Roval-tifi1 

It is oonaidered that the preferred method of 

payment for induotion of know-how and patents 

will be the method of annual royal-ties on sale, 

Bven so, it beoomes normally necessary to nake 

an initial lump sum payment to partially meet 

the oost of obtaining know-how and licenoea, 

production documentation and training facilities, 

Al hai been itated curlier, such initial lump 

13 
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sua paynent has been allowed at 10* of the 

average annual sales value. Additionally, an 

annual royalty of 5%  of sales value has been 

allowed.  The exict percentageB can be fixed 

only after detailed negotiations with pros- 

pective collaborators. The figures indicated 

hero are nomnlly adopted average figures. 

2.8.    3ALejLi>rl0C:B for Prftd^ctg 

Generally speaking, sales prices of produote 

have been assumed as equal to the 01? prioes of 

comparable imported products. However, as is 

well known, there is no suoh thing ae an 

•International prioe» for a particular type of 

plant and equipment. The priée of equipment 

can vary widely in the international narket 

depending on the source of procurement, repu- 

tation of the manufacturer, variation in the 

extent of fitments included in the basic aaohine 

and differences in the features incorporated. 

At the sane time, a menine with the sane 

rating nay have differenees in duty and 

acouraoy standards, sr> that the prioes quoted 

by different manufacturers for a machine with 

tht sane rating ^re not strictly comparable. 

14 
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ïhe prices assumed in tho Study are, therefore, 

normalised fair price« after making allowances 

for the variation» mentioned above. Such prioet 

do not, therefore, necessarily correspond with 

tho prioe of any single uanufaoturer. 

Normal allowances for ocean freight and 

marino insurance have been added to such nor- 

malised fair international prices to derive 

the sales prices of the products adopted in 

the Pre-feasibility Studies. 

2*9.   Profitability 

Profitability of the units have been projected 

for a standard year of full rated production 

both for the initial and expanded stages in 

the fona of the following profitability 

indicators i 

a) Oro se Return on fixed 
Investment 

b) fay Back Period 

e) Talus Added 

d) Interest rate of return 

iftch of the above indicators has seen projeoted 

for initial as well as expanded plant sises 

as though they are completely different units» 

is 
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though in actual practloe, the profitability 

of operations in the expanded stage would be 

influenced by working results in the previous 

stage and tht. time aft or commencement of initial 

operations when such expansions would have got 

underway. 

In order to present working results invarient 

to the method of financing, cost of production 

and profitability have been estimated on the 

assumption that the entire capital is Owners 

Iquity not liable to interest oharges. 

2«10.   k  reasonable construction sohodule has been 

assumed as also the schedule for build-up of 

production to final rated values. It must be 

stressed that one of the most important faotors 

in achieving rated production will be the level 

of sales itself and this will be contingent 

upon the measures taken to provide protection 

to looal industry and other institutional 

arrangements disoussed in another Volume of 

the Report. 
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3.  ANALYSIS OP PIIANClAl B8TIMATSS 
POR SüMBS^ mta L_ 

3.1 The criteria for evaluating alternativo projects 

aro nany and are dependent upon tho najor 

objective« that polioy making agencies have for 

iuplenentation of the project«.    Depending upon 

tho objectives,  one or more of the following 

criteria for evaluation would be applicable  » 

a) Estimated savings in foreign 
oxchango by croati on of local 
manufacturing activity; 

b) Value added; 

c) Return on investment; 

d) Bmploynent generated} 

3.2   The above indicators hnve been worked out for 

each of the unite under study and are discussed 

belowj 

5'2#1  HAMtlQ and Mubboj ^chinory Pfc*nt 

Against the total capital, including working 

capital of US I 4.09 nillion for the first sta¿e 

of plant operations, value added is estimated at 

ÜB t 3.4 nillion and annual savings in foreign 

exchange at US S 4.O6 Dillion. The first stage 

of operations is really, however, only tho early 

17 
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•tag« of plant build-up into tho subsequent stage, 

when value added inprovos to US I 4.63 ai11ion and 

annual savings in foreign exchange to US I 5.49 

million against total invested capital (inoluding 

working oapital) of US • 3.96 nillion. dross ro turne 

on total oapital during the first and seoond 

stages work out to 31,9 and 39.8 per cent, 

corresponding intorest rato of röturn allowing 

for tino valuó of noneybolng 21.4 and 24.9 per 

oent respectively. 

3*2.2  ÇonstrUQUon. Kftchjnorv fiant 

As may be expected, tho results are not as 

spectacular as in tho previous oase, largely 

beoaus« of the large investments oalled for. 

Even so the results are very favourable considering 

that products have beon priced at levels applicable 

to o or. parable imported products, without custom 

duties. The annual savings in foreign exchange is 

eetinated at US t 23.70 million in the first 

stage of operations against total investment, 

including working capital of US I 21 ,15 million, 

the corresponding value added being US I 15.95 

million. Oro e e return on total oapital during 

18 
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this stage la 14.5 per cent, corresponding interest 

rate of return being 10.3 P«r oent. 

However, the plant vili no doubt quiokly graduate 

into the subsequent expanded atage of operation» 

because, apart from the hone market, there would 

be excellent possibilities for export.    During 

this stage, against total oapital invested of 

US f 45.01 million, value added is US S 30.07 

Billion, and gross return on oapital employed is 

27.90 per oent.    The plant oan also be expected 

to stimulate considerably ancillary development 

for quality grade castings and forgings, hydraulios, 

gear assemblies and eleo tricáis, 

3.2.3    orient Sugar and Allied Machinery Plant 

Forecast finaneial results for this plant show 

exoellent improvement in the expanded stage 

namely at annual production level of approximately 

15,000 tons.    While, in the initial stage, against 

total oapital employed of US I 24.65 million 

value added is US I 11.72 million, gross return 

on total oapital improves to 21 per oent, value 

added to US I 17.38 million and foreign oxohange 

savings to US $ 25.36 million per annum against 

total oapital invested of JB • 29.90 million. 

19 
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It should be possible for the plant to improve 

output to around 15,000 tons per annum without 

difficulty of market considerations.    áS hat been 

stated earlier, a very large portion of fabricated 

and general engineering category equipment has boen 

left for providing increasing shares of market to 

the smaller fabricators though the same oan form 

viable load for a large sised operation.   The i tens 

that have beon deliberately loft uncovered in the 

large units proposed are storage tankage for 

refinery and eheDioals, simpler concrete mixers, 

road rollers, eonoreto vibrators and óranos. 

However, till such tine that tho smaller fabrioators 

do not adequately respond, the present plant oan 

easily manufacture the above items which oan be 

shod once the market for   the plant's basic product 

nix Datorialises. 

3.2.4      fBBlorfleat 
Employment genoration capacity is highest in tho oase 

of the plastic and rubber machinery unit being 70 

to 80 per million dollar investment; the corresponding 

figures for the construction machinery plant are 

65 to 70 and for the oement, sugar and allied 

oaohlnery plant only 40 to 50. 

20 
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3.3        AU the above plpnt« would appear to be fttvounble 

and warrant further detallo* ttudioe to tpocify 

tho projoot« norc clonrly f0r inpl©nont*tlon. 

21 
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4«   TIYHTrW,AMP_f IPfflffilSB. 
yWiW»lWiWíMI:»^M;»* 

4.1 A f«aiilbl« build up of produotlon for th« unit« 

suggested «ad th« phasing of investment it pr«««nt«d 

in Tabi« 1 •    The pattern suggested would be 

aohievable only if immediate action is initiated 

for detailed studies and neoeeeary collaboration 

arrangement« oan be finalised early. 

4.2 Ai may b« expeoted, demands during the period 

1972-1977 cannot be mot in any major way by the 

new units, which will oomaonoe operations earliest 

by 1975 only.   Production has been suggested to 

commence «r«n before construction and erection of 

the whol« plant is oomplete einoe Initial produotlon 

will be from CKD componente.   In the subsequent 

fire y«ar period, the plants satisfy th« demand 

more fully and towards th« later years of this 

period» the total demands would be met« 

4.3 The Cement, Sugar and Allied machinery unit has a 

large measure of in-built flexibility to take up 

new products within th« range of its process 

capability.   Heno«, even during the p«riod 1972-1977, 

produotlon is suggested to be built up to over 

80 por oent of ite ultimate rated value eren 

though th« demand for th« Items In It« staple 

22 
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production programme is lower,    Tho idea is that, 

during this period, items Buch as low pressure 

fabrications, concrete mixers and teohnologioal 

•truoture, which are ultimately to be loft for 

the snaller fabricators, can be takon up by the 

plant since  such smaller fabricators would require 

time to respond adequately to tho demand. 

4#4 Table 2 presents requirements of major inputs 

for the various units during the earlier and later 

stage of their operations. 

23 
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IOTOOtO»nt  (   IO1 t»  •   ) 

froiuetloa ( lot« ) 

Po—no1 ( IM« ) 

Inrootnont ( IO6 W • ) 

Produotloa ( Tonnoo ) 

( Tonnoo ) 

XnvMtaont ( 10* Of f ) 

Production ( lot« M/et.) 
( fous oporoo ) 

DIM a* ( IM« H/OO.  ) 

0.70       1.50 

a» 

«y1" • — 

1.54      0«40      0«J6       0.2* 

199        209        299 

•• •••• rei 

i. 

+ 
0. 

2î 

•i 

t 

11 «90     10.00      4.50       1.00       0.50       0. 

•000     10000     12900     19! 

tisoo •• • !•••!•• y— 

* f . . 

2.00       9*00     11.90 

9949 

9*00 5.60 4.70 4 

270 400 959 6' 
790 1100 1900 

 l 
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[4      0*40       0,36      0,20       0.20       0.10       0.00 

155        É05       255        255        310        530       390 

726       ' h •  • 1423       i-   • 

350 

4 

O       4.JO       t.00      0.90       0,40 

•000     10000     12500     13500     14500     14500    14900     14900 

^00    I ••70030 | 

• . 

:,0 

345 

3.00 3.60 4.70 4.50 3.90 1.24 

2T0 400 539 •70 940 1020 1275 1273 
750 1100 1500 1050 2650 2000 3900 990É 

i  i —J 

rivettare* inolttd«t vorklaf oaplttl« 

actual «tMBi OB U»i* 2 will t» •bou* 24 
f dMtad utmfé vhioh rtfwm to tr*ot«d 

tfc» U aüMMi 

I    SECTIIN  2     | 
24 
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Table 2 : ^&1£ ,d Requirements of major 
Inputs Requirements M 

¡tern unii 

A.   Ruy WrlfilB 
M.S. Plates 
end Sheet Tonne 

M.S. Béotiens 
and Sa-*« Tonni, 

3teel PJ>es Tonne 

Alloy Steel Tonne 

B.    Intermediate« and Euy-QM 

G.I. Castings Tonne 

Alloy Iron 
Castings 

Steel Castings 

Non-Ferrous 
Castings 

Steel Forgings 

Fasteners 

Eleotrio Motors 

Engine« 

Bearings 

Hydr&ulios and 
Pneuaatio élé- 
ments 

Tonne 

Tonne 

Tonne 

Tonne 

Tonne 

IO6 $ 

Kos« 

1000 $ 

1000 s 

Nos* Wheel rims 

Tyres and Tabes    Kos« 

Gear Boxes Noe. 

Power Take off 
Units Koa. 

1222 

3,500 

325 

550 

1,650 

50 

3,250 

15 

650 

410 

4 

170 

650 

2,230 

2,230 

350 

235 

\ßßZ 

14,000        19,500 

7,000 

400 

650 

3,000 

70 

6,500 

25 

1,100 

600 

6 

960 

400 

1,870 

5,220 

5,220 

820 

510 

25 
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Item fl&UL IZO. 12S* 

C,   Manpower 

Managerial Nos. 115 130 

TeohnicAl Supervisory    Nos. 310 390 

Skilled Workers Nos. 1,055 1,350 

Semi-skilled Workers Nos. 810 1,030 

unskilled Workers Noe. 540 675 

D.    JtOlíiiLÉL 

Power 
(Max. Demand) KV. 6,850 8,630 

Water m*/day 375 465 

Compressed Air ITm5/hr. 4,700 6,130 
(Max.  simultaneo\-is 
demand) 

2« 
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AVHUáL OUTPUT 

VOKIDíO SáTB/AVNUK 

KO. O? SHIFTS 

29$ Hf\ohin«i 390 Haohlno» 

900 300 

2 2 

1.1 
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fcftCÏIÛIIS      PRODUQÎ Mil 

ïroduot 

1 •   Extradera 

SUe Bange 

30*65 OD ila. 

Annual Output (lo.  of 
M*«tH4i 

2. Filo Extradera   750-1000 ran 
^abb width 

3. Blow Moulding     üpto 5000 CO. 
Machines 

4. Profile Calenders 1000-2000 ana 
width 

5. Thôrno-eetting   50-1000 tonnes 
Plastic Presaci 

6. ïyr© Fressca       üpto 1650 no 
dia. tyres 

7. Tyroe Building   Upto 1650 naa 
i mohines dia. tyrfcs 

Total: 

•vw» 
50 

15 

25 

75 

50 

25 

15 

255 

*«'>••••' 

70 

25 

35 

100 

70 

50 

20 

350 

1.2 
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BMTIfif TTt   Btnr"oiras 

It it proposed that the plant »hall buy-out «11 

eastings and forcings (fully fettled), electric motor«, 

boating elements, controls, hydraulic and pneumatic sl«- 

aents, bearings etc.    While the oastings and forging« 

shall bo machinod in tho plant, the other items will be 

merely assembled iato the final product«•    The annual 

requirements of the bought-out items are estimated a« 

follows  : „   ^ 
limn»!  Quantity 

Bo\tght-out It en Unit Stage  I    Stage li 

1•    Intermediates 
(Castings & Forging«) 

a. O.I. Castings 
b. 411oy Iron Castings 
o« Steel Castings 
d. Ion-ferrous Castings 
e. 8tool Forgings 

2«    llcctric Motors 
(2 to 10 KV) 

3. Heating Elements 

4. Controls 

5.   Hydraullo and Fneu- 
aatio Element« 

6«    Ball * Roller Bearings 

7«    Fasteners è Fittings 

Tonne 
Tonne 
Tonne 
Tonne 
Tonne 

No* 

U8 $ 

US I 

US $ 

lo. 

Tonas 

440 
45 

155 
15 
30 

375 

17,000 

75,000 

160,000 

"2,800 

7 

595 
60 

210 
20 
40 

525 

24,000 

100,000 

225^00 

3,800 

9 
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Outline descriptions of tho produots proposed 

for manufaotur© are giren below t 

X.    flfttUQ IltsTtftT 
Ranco of Manufacture t    55 BD lore« dia« to 65 «a tore« 

dia. 

Specification of 
Representative 
Product; Typs: Horisontal 

Dia.of Screw: 45 on 

Screw Lengths 24 D 

iowert 7.5 Kw" 

Max. Output 13.6 H/tar. 

Overall dinen-    2760x1220x650 
•lona 

Weicht! 2.4 Tons 

Possible Attachants 

Takt off equipment for Pipes 
Pelleting attaehaont 
Wire winding equiroent 
Take off équipaient for sections 

II. 

RABí« o' Hanufaoturet  750 au to 1000 cm 

Specif ioation of 
Representative 
Product! Sore«       63 m dia. 

Nain Motori    10 HP(7.5 Vii) 

Heating Load!  7.55 KV 

30 
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get Weight: 

Range <>* Filo      125 m - 920 m 
ÄXtruüod: 

Output: 5 * to 26 * per hour 

Vertioal takd-up équipent to 
match customer* • requirements 

4 Tona 

III. 

Rango of Hanufroturo;      1000 CC to 5000 OC 

Specification of 
Repräsentative 
Product : ixtrudcr Screw   50 m 

dia. 
Container siae: 2000 00 

2 to 5 «hoto/Bln. 

10 XV 

Capacity: 

Power; 

Hoatlng 7.5 IV 

Hot Weight: 2 Tont 

Range of Manufacture 

Specification of 
Representative 
Pro duo t ' 

1000 ma to 2000 Dm width 

Extruder Screw   75   on 
dia* 
Width of Shewt    1200 on 
Total llectrl-   50 W (including 
cal load heating) 

Vet Weight  t 4.0   Tone 

31 
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v.   ThtriMttftlfVff piR'tla »*« asea 

Sanee of 
Manufacture 

Specification of 
Représentative 
Produoti 

50 Tona - 1000 Tona 

Closing Pressure 
Ejector 

JiTtm In   parting 
noulds 

lleotrlo motor 
for Pumpe 

Power for heating 
the moulda 

Dlaensiona i 
Overall (LxVxH) 2000x1500x5450 

250 Tona 
65 Tons 

1670 co2 

7.5 KW 

30 KV 

fat Weight 6 Tona) 

TX.  **** Purin« Praaaaa 

Rania of 
Manufactura 

Specification of 
Rapreaentative 
Produoti 

let Weight t 

Upto 1650 M    tyre dia* 

Nan« aould dia« 103O on 
Has. mould thickness 330 um 
üneured tyre height 6660 na^ 
Max« internai 26 aj/oa 
presaure 
Closing in forco 120 Tone 

Bead dia» 300-400 OK 

Io. of Moulds Two 
Opération Autonatle/a.J 

autoaatio 

Heating St «au 
9 Tona 

I.« 
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lange of 
Manufacture 

Specification 
of the rt^ro sentile 
produot. 

Afi 

Upto 1650 ton tyro dia« 

Max. height (width) 
of uncurtd ' tyre 

Max« dia» of 
tyre 

Operation 

Power 

6800 M 

6500 no 

Automatio 
Oyóle 
(15 operations 

5 r.; 

let Weight t 3*00 Ton« 

X.T 
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Tht proeosatt inrolvtd in tha manufactura of 

the product! tnviaagad art « 

a) ftitfylal PyiP^JPmtion including 

- Uyout and mark in« 

- Cutting and aavlng 

b) ffrflHiBlmr including} 

• Turning 

. Killing 

- brilline 

- Boring 

- Sipping, pUning »d «lotting 

- Grind i ng 

- OtttT Cutting 

o) riirUfttQn «* **•«»*&» including 
- «tiding 

- AittBbly und aubaa^anbly 

• tufe-acaa&aly di •mantling 

d) fiaiaaing including 

- fturfaea prtparation 

- Hinting 

34 
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1.9 

W2W   >     PUM*  FACILITIES 

Bated on tho operation« involved in the manufacturo 

of the products, the following plant facilitici would be 

included  t 

1.    Effittfitton, EflfitUtifll 
a) Material Preparation öhop 
b) Machine Shop 
c) Heat Tr&p.taent Shop 
d) Fabrication and Assonbly Shop 
e) faint Shop 
f )    Reassembly, Packing * Scapate h action 

2*    Auxiliary Faellitlas 

a) Tool Rooia 
b) Maintenance Shop 
o)   Material Handling Facilities 

3. umiliti m a§mflg rasumti' 
a) Sleetrieal Sub-station and Distribution Ketwork 
b) Compressed Air Generation and Supply Network 
0) Water Reservoir and Supply Network 
d) Transport Iquipaent 
e) Space Heating Installation 
f )    Ventilation equipment 
g)    Weak Current Facilities 
h)    Pire Fighting Facilities 
1) Medloal and First Aid Facilities 
J)    Canteen and other Welfare facilities* 
h)    Administration Offioes, Furniture and Office 

Equipment 
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1 •    Horizontfil Band Saw 250 

2. Guillotine Shear 5 x 2500 

(b)   Bfcfih¿njLj3b££: 

I •    Light Duty Centre lathe 
350 dia. x 1000 

2« Light Duty Centra Lath« 
500 dia. x 1500 

3. Heavy Duty Centra Lathe 
1000 dia. x 5000 

4« Turret Lathe - 375 dia, 

5* Turret Lathe - 760 dia. 

•• Spedai Lathe for Injection 
Screw 

7« Universal Hilling Maohlne 
320 x 1300 

8. Universal Killing tiaohine 
360 x 1600 

9* Vert ioti Killing Machine 
360 x 1600 

10« Collum Drilling Machine 
38 dia.    ^ 

II • Colman Drilling Kaohine 
50 dia. 

12. Radial Drilling Maohine 
40 dia. x 1250 

13* Double Column Planer 
1000 x 1000 x 2400 

14« Double Column Planer 
1500 x 1500 x 3000 

Quant iti 
Stage! I 

2 

1 

3 

2 

2 

1 

1 

1 

1 

1 

2 

1 

1 

2 

1 

4 

2 

3 

2 

1 

1 

3 

1 

3 

1 

1 

1.10 
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(o) 

«WA 
15. 3hap«r . 500 stroke 

16. Shïiper -610 stroke 

17. Slotter - 250 «troice 

18. Tertical Boring Mill 
1600 dia, 

19. Horiaontal Boring Machin« 
63 dia, 

20. Hori«ontal Boring Maohin« 
100 dia, 

21« Roll Grinder 
630 dia. x 2500 

22. Universal Grinding Kaohine 
450 x 2500 

23« Horizontal Surface Grinder 
300 x 1000 

24. Horizontal Surface Grinder 
400 x 2000 

25* Double-ended Pedestal 
Grinder - 350 dia, 

26, Planetary K«y Seating Maohine 

27* Gear Shaper 
250 dia. x 4 aodule 

1« Chaabar Fumaoe - 1000*0, 
1500 x 1000 x 600 

2. Miscellaneous Iquipoent 

U)  rtUrtQiuon rod AIIWMY. .ghoi 
1. Welding Tranefonaer 350 • 

2. V«lding Transformer 500 A 
3 

2 

4 

3 

1.11 
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8«1Wil 
3. Welding Manipulators 

1000 x 1500 

4. Qxy-acetylene Cutting 
Sets 

5. Vertical Allout Bands** 
- 450 

6. Open Front Kydraulio 
Press - 40 T. 

tags 

2 

2 

1 

1 

7,    Miscellaneous ¡equipment 

(e) ¿ajnt fifopï 

1. Painting Booth - 4000 X 5000    1 

2. Painting Guns 5 

3. Miscellaneous Bquipnont 

(f) Reassembly, Packing and 
psBP&toh Section, 

1 •    Assembly Stands 

2.    Miscellaneous Equipment 

4yja;muY J^VEPKEKT 

(ft)   î&ïkM>M 
1. ' Centre Lathe - 330 dia. x 700 1 

2,  Tool ¿:.id C-.ttsr Grinder 
200 :: 4Ü0 1 

3. cerbidô ïlp'   ïool ôrlndln« 
and Lftpping Machine - 200 dift.i 

4, ixmble-ended Pedestal 
Qrinder   - 300 dia« 
( One side cup wheel  ; 1 

3 

2 

1 

1 

1 

7 

1 

1 

1 
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StageTI Stage II 

(b) MntWftRÇf fifrop 

1. Aro Welding Set - 350 A 

2. Column Drilling bachine 
33 dia« 

3* Centre Latha - 
330 dia. x 700 

4* Sha per - 500 stroke 

5« Fly Press No.3 

(o)    Mftftrtal flangia figulpn^j; 
!• B.O.T. Orane - 

10 tonnes x 12 metres 

2«    E.O.T. Orane - 
15 tonnes x 12 metres 

3. EtO.T. Crane - 
20 tonnes x 16 metres 

4« Jib Crane - 
2 tonnes x 6 metres 

5« Battery-operated Pork J-».ft 
Truok - 2 tonnes oapaeiv 

6. Hand-operated Platform Truok 

7. Wheel Barrow 

1 

1 

1 

2 

1 

4 

4 

2 

1 

1 

1 

6 

1.13 3d 
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STUOV   FOR  CAflTAl   MOOS   INWSTMM   PMMtCTS   M   HUN 

TOHHIS AFP SERYTCR FACILITI^ »onr«^ 
(Both for Stages I * II) 

(a) lleotric Power System inoluding H.T. à L.f • 

Switehgear, 2 KOB. of 150 KVA transformers 

p.nd oable network. 

(b) Ooaprossed Air System inoluding 2 Hot. of 

180 cu.n/hr. air compressors, inter-coolors, 

after-coolers, air receivers, piping network, 

vnlyos and fittings. 

(o)   ~ Wat or Supply 8ystem inoluding vnter 

reservoir, pumps and supply network. 

(d)       Transport Iquipncnt. 

<•)       Spaoo Boating Instillation inoluding Boilors. 

(t)       Ventilation Iquipmont. 

(g)       Weak Otirront lotwork inoluding oxternal 

and internal telephones, firo alam system, 

public addross syston etc. 

(h)       Fire Fighting Iquipncnt. 

(i)       Medical and First Aid Iquipoont. 

(J)       Cantean Furniture and Iquipncnt. 

(k)       Offioo Furniture and Bquipnont. 

T.14 40 
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8JCTI0K    VII 

Ufi» 

1.    Production Building* 

a) IIa t erial Preparation Shop, 
Raw Material and Bought- 
out Store 

b) Machine 3hop 

o)  Heat Treatment Shop 

d) Fabrication and Aosoobly 
Shop 

e) faint Shop 

f ; Reassembly, Packing and 
Despatch Section 

Sub Total (1) 

2.   &~iU¿g¿xJKUa&£& 
a)  Tool Hoom 

t) Maintenance Shop 

o) Electric Sub-station 

Sub Total  (2) 

a) Administration Building 

b) Canteen Building 

o) Hain Oate,  Tin« Office and 
Firat Aid Room 

20,000 
•Q..B. 

20,000 

288 

1440 

144 

960 

144 

144 

168 

120 

452 

1000 

400 

300 

400 

1600 

144 

470 

170 

250 

9034 

144 

168 

120 

452 

1000 

400 

500 

41 
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M'CROCOPY RESOLUTION TEST CHART 
NATIONAL  BUREAU OF  STANDARDS 

STANDARD RE F E HENCE MATERIAL   in KM 

ANSI ,iml ISO TEST CHART N<     ,' 
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d)  Cycle Stand-cum-Car Park 

Sub Total   (3) 

200 250 

1 900 1950 

TOTAL GOVL^Li; AiiM  (  1+2+3) _42.24_       _5_!!L 

T.16 42 
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sacïior yiii„:    L»YOLî 

A Layout  Plan for  the  proposed  plant is 

appended  as   Drawing No.    01.001.     This 

hr-s been  developer! bearing  in uiind.  the  usual 

criteria  such as flow of nu.trials,   minimum 

movement   ^i   materials   and rc.i,  safety   considera- 

ti one etc. 

A Hey   rían of the   Production Block,   which 

houses the   nain production as well  as   auxiliary 

facilities   is  amended  as   Drawing  No. 01.002 

besides,   ar  Luuirmcnt  Layout  Plan  is attached 

as Jr?,win¿-   *.o,    01.0ö>.     This  ?howr.   the 

rolati^'o  dispositions   of  the equipment  which will 

be installée!   in the various  production  and 

auxiliary   sections. 

4 a 
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SECTION . IX :     RAW MATERIALS *ND PROCESS, I&PUTS 

RAW MATERIALS 

Item Sta^e  I Stage II 

1 .       M.S.  Plates 295 tonnes 395 tonnes 

2.       U.S. Structurais and 
bounds 1 30 tonnes 175 tonnes 

3.       Alloy Steels 10 tonnes 15 tonnes 

4«       Steel Pipes 10 tonnes 15 tonnes 

Total  : 445 tonnes 

INSUMABLES 

600 tonnes 

AUXILIARY MATERIALS AHD CO 

The various auxiliary materials and  consumables 

required will  include the  followings   : 

1. Oils  and Greases 

2. Tools,   Jigs and  Fixtures 

3. Welding Electrodes 

4. Painting Materials 

5. Packing Materials  etc. 

UTILITIES AITD EuBflGIES 

Stage  X     Siägej:i 

1 .     Electrical  Energy 

Power Load 

Lighting Load 

700 KW 

100 KU 

900 KW 

130 KW 

800 K\ï       1030 KW 

1.18 44 
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Ilaximura Demand 

Stage I      gtafi?  ¿I 

450 KW        530 KV 

2. Compressed ¿iir 

3. 

Kaximun Simu3.taneous 
Lern and 100 EII3/hr.   130 NM5/L 

Average .acquirements 24 nr/day  32 nr/d: v, 

4.   Others 

These i:i^ lv.ee Puoi Oil/Gas, Acetylene, 

Oxygen etc. 

1.19 
4o 
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SECTION    X    :       MAIlJVOWBfi 

Number of Personnel 

S tafíe I      Sta^e II 

1. General Manager 1 1 

2. Senior Managers 4 4 

3. Managers 9 9 

4. Supervisors   (Technical) 24 29 

5. Supervisors   (Non-technical) 8 10 

6. Clerical r.nd Administrative 
Staff 28 32 

7. Labour 

(a)    Skilled Workers 80 100 

(b)    Serai-skilled Workers 60 80 

(c)    Unskilled Workers 

TOTAL MANPOWER 

40 50 

254 _215_ 

1.20 4» 
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SECTION XI   :     ECONOMICS 

PTXBD CAPITAL IlTSi-TM-lSrT 

Item 
aPAGE   I STAGE   II 

Value   in 
1000 U.O.Dollars 

1 

40 

60 

21 

A.   Civil Works: 

A.1  Land 

A.2  Site Development 

A.3  Buildings, 

(a) Production Buildings 

(b) Auxiliary   tfuildir^-s 

(e)   Non-Production   Buildings     151 

Sub-Total(A.3) 

A.4     Contingencies  $  10/» of 
A.1   to   A.3. 

Tetal   (A) 

B.       liant & Equipment ; 

B.1     Production Equipment. 

(a) Material  Preparation 
Section 

(b) Machine  Shop 

(c) Heat   Treatment   Shop 

(d) Fabrication &  As:;eir,bly 
Shop 

(e) Paint  Shop 

(f) Reassembly, Packinr 
and Despatch Section 

4/ 

10 

55 5 

13 

25 

13 

Value  in 
1000 U.S.Dollar. 

40 

60 

250 

36 

151 

29? 

36 

153 

437 481 

53 59 

590 640 

10 

650 

25 

35 

15 
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3.2 Auxiliary Equipment: 

(a) Tool Room 11 

(b) Maintenance Shop       12 

(c) Material Handling 
Bquipment 128 

B.3    Utilities & Services 
Equipment: 

(a) Electric Power 
Distribution System   100 

(b) Compressed Air System  10 

(c) Water Supply System     5 

(d) Transport Equipment     3 

(e) Space Heating Instal- 
lation. 50 

(f) Ventilation, Weak 
Current, Fire Fighting, 
First Aid, Canteen and 
Office Equipment.      40 

Total Equipment Cost(F03/ qAA 
FOR) = (B.1 t« B.3)       * 

B.4 Machine Accessories 

B.5 Jigs and Fixtures 

B.6 Cutting Tools ft Hand Tools 49 

B.7 Furniture ft Fittings 

B.8 Initial Spares 

B.9 Procurement Charges, Freight, 
Insurance, Handling etc, 

B.10 erection and Commissioning 
of Equipment 

11 

12 

155 

135 

12 

6 

8 

55 

45 

984 1179 

98 118 

98 118 

49 59 

49 59 

74 89 

it, 
203 243 

113 135 

.22 4« 
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1 I 
B.11     Contingencies 9 10# 

of 3.1   to B.11. 167 

Total   (B) 1835 

C. Projecting Costs: 

C.1        Preliminary  and 
Promotional  Expenses 25 

C.2       Project  Reports,   Design- 
ing and  Engineering Fees.     250 

C.3   Technical Know-how, 
Production Documentation  490 
and Training (in addition 
to Royalties) 

200 

2200 

30 

275 

660 

C.4 

C.5 

Start-up Expenses 

Project  Establishment 

Total   ,C) 

FIX^D CAPITAL   INVESTMENT. 

45 

100 

55 

115 

910 1135 

TOTAL 3335 3975 

(FORBÌ (T CURRENCY) (1,650) (2,030) 

.23 4d 
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WORK.-NQ CAPITAL 

Iten 
Period 
in aonths 

Amount  in IPC 
M age Í MLÜ 

1. Raw Materials and 4 
Bought-outs 

2. Auxiliary Materials 
and Consumables        4 

3. Utilities & Energies    1 

4. Salaries & Vi age s       1 

5. Administrative Overheads 3 

6. Insurance 3 

7. Maintenance Materials   3 

8. Stock of goods in 
process and finished 
goods(Cost of Produc- 
tion excluding Depre-   1 
ciation) 

9. Accounts Receivable 
(Cost of Sales exclud- 
ing Depreciation)       1 

10. Total (1 to 9) 

11• frgss Accounts Payable 
(Cost of Raw Materials  1 
and Bought-outs) 

12. NET WORKING CAPITAL 
(10-11) 

(Foreign Currency) 

TOTAL CAPITAL INVESTMENT 

1. Fixed Capital Investment 

2. Working Capital 

Total Capital Investment(1+2) 
(Foreign Currency) 

253 344 

67 85 

5 6 

66 80 

11 15 

6 8 

13 16 

162 

235 

818 

755 

206 

306 

1,066 

(-)      63     (-)      86 

980 

(80 ) 

3,335 

755 

(110) 

3,975 
980 

4,999 4,955 
(1,730)     (2,140) 

r>ü 



-h 
N I D C 

-^^ 

^ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR   CAPITAL   GOOOS    INDUSTRIAL    PROJECTS   IN    IRAN 

¿Giit^LSosio? SAMS-.— 

Unit 

Unit 
Price 
in 

U.S. 
Dollars 

Stage I Stage II 
Item 

Quan- 
tity 

4 

A;ount in 
1000 U.S. 
Dollars 

Quan- 
tity 

Amount 
in 100C 
U.S. 
Dollar, 

1 2 3 5 — 6 ~T~ 
A.  Raw Materials: 

a)M.G. Plates Tonne 230 295 68 395 91 
b) T'.H. Bars and 

Sections Tonne ?00 130 26 175 35 

c) Alloy Steels Tonne 700 10 7 15 11 

d) Steel Pipes Tonne 335 10 4 15 6 

Sub-Total (A) 105 143 

B. Intermediates 
iBou(g;ht-out ) 

a) Gr.I.  Castings      Tonne       330 

b) Alloy   Iron 
Castings Tonne 

c) Steel Castings    Tonne 

d ) rJon-Ferrous 
Castings Toruie     1700 

e)  Steel  Forgings    Tonne 

Sub-Tctal   (3) 

C. 3ought-outs: 

a) Electric Motors 
(2-10 KW) No. 

b) Heating Elements U.S.g 
c) Ctntrols U.S.JÍ 

120 

440 

375 

146 

45 

1X 

75 

595 

525 

197 

360 45 17 60 22 

600 155 93 210 126 

700 15 26 20 34 

670 30 21 40 27 

303 40b 

63 

24 
100 

1.25 
51 

•P""*"" 
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d) Hydraulics  and 
Pneumatic 
Elements 

e) Ball  & Rol'.er 
Bearings 

f) Fasti!- -rs  und 
Fit "lings 

T 

No.        3 28Cj 

Tonne     1100 7 

Sub-Total   (C) 

D. Auxiliary Materials  à Consumables 

E. Energies  and  Utilities 

F. Salaries  and  Wage3 

G. Contingencia   (@ 57° of A to F) 

H. Administrative   Overheads 

I. Infaranoe 

J. Depreciation of  Fixed  Assets 

K. Amortization of  L'-^j.ctii.g Costs 

L. Maintenance 

M. Cost  of  Production  (A to  L) 

N.     Selling Expenses   including 
Dealer's  Comisdicn. 

0.     Roy^ltib-: 

ANNUAL  COST   ;NF  3..LSS   (îlfN+0) 

(Foreign Currtr.cy) 

160 

8 

3800 

225 

12 

10 

314 434 

.es 200 255 

58 66 

760 909 

83 106 

45 60 

25 30 

202 240 

ts 91 114 

52 62 

2238 2825 

665 900 

222 300 

3125 4025 

( 375 ) ( 510 ) 

f)¿ 
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T TCJ     Tj-n 'TT"/   HT ( ''•' 

  

3roduot 

I]xtrud'jrs 

TJnit 
Price 

( J. o. fi ) 

7 ,000 

Annual   bales   (1000 J.3.   Del] 

\ 
¿¡tage  I ¡Stage   I j. 

350 1. 
490 

2. Film Extruders 12,000 180 300 

3. Blow Moulding 
Machines 26,000 650 910 

4 • Calenders 16,000 1 ,200 1 ,600 

thermosetting 
Pla^ti^  Presses 21,000 1 ,050 1 ,47-" 

o , Tyre   Tresses 31,000 775 930 

7. Tyre   Building 
""achines 

TOTAL. 

1 5, 000 225 30'.. 

4,430 6,00C 

PROFITABILITY Unit dtage   I StPge    . 

1 . Gross   annual   Profit3     1000  Z.S 
Dollars 

1,305 1,97- 

o ê Total   Capital 
Investment 

1000   J.¿ 
Dollars 

4,090 4,95^ 

3 Croes   annual   Return 
on Total  Capital 
Investment                           .7° 31.9 39.? 

Val LI e   Add ed/ a nnum 1000  J.J 
Dollars 

3,400 4,6^ 

> Internal Rate   of 
Return  (Discount 
Cash  Fl^w  rtnalyr: 

ed            /« 
is) 

21.4 24. , 

(. Ic?y  La'iV.  Period Tears 3.75 3.2r- 

7 1 e rei ?.n E:cchnnc:.: 
0:cvint,T-/a;'"iu;' 

moo U3 Ï           4,055 5,490 

M 
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ANNSXURS III.2 

PRS-FEASIBILITY STUDY 

FOR 

ssmi •> rvn t mm HA«""« "*** 

SUSSJL STAGE II 

ANNUAL OUTPUT 10,000 tonne« 14,500 tonnes 

WORKING DAYS/ANNUM 300 300 

NO.   OF SHIFTS £ 2 

54 



1.2 

-h 
N I D C 

^ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR  CAPITAL   GOODS   INDUSTRIAL   PROJECTS   IN    IRAN 

mUWÄ : PRODUCT-MIX 

Product Unit 
Annual Out cut 

StaÄO I Sta«e II 

1. Fabric - : ..    v~ cocuis, 
Storngv.  T-'j-^s & Bins Tonne 1,950 2,500 

2. Hent  E'/.; h T:f7urs Tonne 250 275 

3. FurnriCL. t, •'. t.ilns Tonne 3,250 3,350 

4. Convoye7 :: Tonne 400 2,250 

5. B^ll KUlr, Tonne 1,300 1,750 

6. Crushers Tonne 1 ,000 1,750 

7. Filters Tonne 400 600 

8. Screens Tonne 150 200 

9. Mechanic;.! equipment Tonne 800 1,200 

10. Technological Struotura Tonne 

Total              Tonne 

500 625 

10,000 14,500 

5.) 
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SECTIOK_JI BUY-OUTS 

It is proposed that  the plant shall buy out 

r.ll eastings and  forging   (fully fettled),   electrio 

motors,  controls,  bearings,   etc.    While  the  castings 

and forginss  sh^ll be machined  in the plant, the 

other items will be merely assembled into final 

products.     The  annual requirements  of  the  bought-out 

items are  estimated as follows   : 

Annual Quantity 
Unit        Stage I    Stage II 

1 .  Intermediates 
(Castings & ForgingsJ 

a. 0.1. Castings 

b. Steel Castings 

c. Steel Forgings 

2. Electric Motors 

3. Controls Panels 

4. Bearings 

5. Fasteners and 
Fittings 

6. Miscellaneous 
Materials 

Tonne 495 915 

Tonne 885 1,535 

Tonne 325 530 

Tonne 510 765 

US  $ 250 ,000 350,000 

Nos. 20 ,000 29,000 

Tonne 270 400 

US  I      270,000      370,000 

5b 
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SECTION  III:     PRODUCT DESCRIPTION 

The Plant will manufacture  a variety of equipment 

for the  C .   ,^rnr,   Vegetable Oil and allied industries. 

However,   -     i'     ...   brc   of tho facilities  provided,   the plant 

can pro J-JO     a  .v. J,,  rango   of equipment  for  other process 

industrio £•  -a wil   as for material handling etc. within tho 

range  of  t:^  fclawing process capabilities: 

1 .    Plat,   c2^c 

¿irto  Shearing 15 x 5000 mm 

Plate Bending(Rolling)     50 x 5000 mm 

¿late Bending 15 x 5000 mm 
(Brake  Work) 

Inched  ends Upto 40 mm plate 

Crane Capacity 30 t x 24 m 

2.    Machir,'„  Shop 

Maximum Sizes 

Vertical Turniqg 6000 mm dia. 

horizontal Turn-160 mm dia. 
Bar Turning 85 mm dia. 

Milling 360x1600 mm 
Planing 3000x2500x12000 mm 

Surface Grinding 400.X2000 mm 
Öear Making 5000 mm dia. 
Crane Capacity:   20 T x 24 m 

5Í 
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3*   strwtwftl Shop 
Section Cutting 100 x 100x8 mm 

section Binding 100x100x10 mm 

Jr-x Capacity 10 T X 24 m 

•-':• no Capacity: 60 t x 24 m 

II.5 

58 
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The process  involved ir. the ua»ufacture 9t the 

.   >-  ••:- oroducts fc-visagt* »re   : 

u) I:+-M   fT'ff»^« including 

- Plate atraightening 

Layout and Marking 

cutting and nlttllaf» 

- urchin«,  nffSBlaf *««*.ïJî»kiB« OÍ 

»heeta,  piatti ani .action*. 

- Pipe  bending. 

,1 - -Tñl   F^ricatiin    including 

- Cropping,  notcM*« •** fining 

- Drilling 

- Section Bending 

- Tube coiling ana expanding 

- Layout 

- Welding 

- Testing 

c) Machining including 

- Turning 

- Hilling 

» Drilllag 

5,* 
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- Boring 

«  Shaping,   pl'uiing   and Slotting 

- Pipe  Screv  Cutting 

(¿rirding - burface,  Cylindrical 

Cour Cutting 

C)  £_-,.<-   a• y^jfm including 

»  rjpot drilling 

- Corrective  *.l.in£. 

- Sub assembly 

- Assembly 

II.7 

60 
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2fiSXI£LT-     PI^ST FACILITIES 

Basel   un    .i-..  opt -:'.ticas  involved in the 

manufacture   A   ,h,   ¡,v-av^;,   the  following facilities 

would \^  in- .:.'i'    . :   . 

.1.8 

1 

2, 

3. 

.-i- i-t Ftcillbiee 

" ;     -.iturial Preparation Shop 

.  ¿abr-c  lion Shop 

o)     Stri-turai Fabrication Shop 

d)     Kacii,   ..   Shop 

o)    *söv..abT.y à íesting  Shop 

f)    Fainting & Reassembly Shop 

Ar /.iliarv Facilities 

r-(.i Room 

bi     Maintenance  Shop 

c)    Material Handling Facilities 

Utilities and Service Facilities 

a) Slectiical Sub-station and Distribution 
Network 

b) Compressed Air Generation & Supply Network 

c) Water Reservoir & Supply Network 

d) Transport Equipment 

e) ¿¡pace Heating  Installation including Boilers 

f )    Ventilation Equipment 

g;     Weak Current Facilities 

h)     Fire Fighting Facilities 

Gi 
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i)    Medical à Pirat Aid Facilities 

j)    Canteen and other Welfare Pacilitiee 

k)    Administration Offices,  Furniture and 
Of fio e Equipment 

1.9 

62 
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1.10 

SECTION VI:  fpWT AND EQUIPMENT 

ppHTmnTTON EQUIPMENT 

(a) Material Préparation Shop 

1. Automatic Circular Saw 
710 dia. 

2. Horizontal Band Saw 200 

3. Oxyacetylene Planer 

4. Oxyacetylene Profile Cutting 
Machine 

5. Punching Shearing * Cropping 
16 

6. Guillotine Shearing Machine 
5000x1 5 

7. Nibbling Machine 1250x8 

8. Mechanical Blanking Machine 
200 T 

9. Mechanical Blanking Press 
100 T 

10. Pipe Bending Machine 75 dia. 

11. Plate Straightening Machine 
40 

(b)  Pipite Fabrication 3hOP 

1. Plate Bending Roll 6000x16 

2. Plate Bending Roll 4000x22 

3. Plate Bending Roll 5000x50 

4. Section Bending Machine 
110x110x14 

5. Press Brake      5000x10 

Qunn^tv   (NOB.) 

Stags  I Stage  H 

6.Í 
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II.11 

6. 

7. 

8. 

9. 

10, 

11. 

12. 

13. 

14. 

15. 

16. 

Press Brake  5000x15 

Radial Drilling Machine 
40 dia x 1250 

Radial Drilling Machine 
65 dia x 1500 1 

Column Drilling Maohine 38 dia.2 

Double-Ended Grinder 350 dia. 2 

Double Ended Grinder 600 dia. 1 

Oxy-Acetylene Welding Set 2 

Oxy-Acetylen*» Portable 
Cutting Machine 2 

Dished End Spinning Machine 
40 1 

Hydraulic Straightening 
Press  40 T 

Hydraulio Straightening 
Press 100 T 

17. Welding Rectifiers 

18. 

19. 

Automatic Circular Welding 
Machine 1000 A 

Automatic Plate Welding 
Machine 1000 A 

20. Welding Manipulators 

21. Argon Arc Welding Machine 
350 A 

23. Portable Grinder 150 dia. 

24. Vertical Boring * Turning 
Mill 6000 

25. Planer 3000x2500x12000 

1 

25 

1 

1 

4 

2 

2 

1 

1 

1 

3 

2 

1 

3 

3 

1 

1 

1 

40 

1 

2 

5 

2 

o 
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.   26. Gear Shaper 5000 dia. 

27. Oil-fired Annealing Chamber 
6000x6000x12000 

26.  Shot Blasting Equipment 

29* Sand Blasting Equipment 

30. Edge Planer 

(c)   Structural Fabrication Shop 

1 .    Column Drilling Machine 38 dia 1 

2.    Twist Drill Grinder    50 dia.      2 

3«    Punching Shearing ft Cropping 
Machine    16 

4«    Welding Manipulators 

5*    Section Bending Machine 
110x110x14 

15. Hydraulio Pump with Te«t 
Stand 

16. X-Ray Testing Machine 100 

1 

2 

6. Portable Grinder 150 dia. 

7. Welding Transformers 300 A 

8. Welding Transformer« 500 A 

9. Welding Set 350 A 

10. Tube Expander 

11. Tube Cutter 100 dia, 

12. Tube Bending Machine 75 dia.    1 

13. Frame Grinder 75 dia. 

14. Storage Tank * 

1 

2 

1 

2 

4 

r 

4 

1 

1 

1 

2 

6.) 
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17* Film Processing Equipment 1 

18, X-Ray Film Viewing Equipment 1 

19« Ultra ionic Flame Detection  1 

(d) Machine Shop 

1. Centre Lathe 330 diax2000 

2. Centre Lathe 500 diax4000 

3. Centre Lathe 800 diax5000 

4. Centre Lathe 1000 diax5000 

5. Centre Lathe 1250 diax6000 

6. Centre Lathe 1600 diaxéOOO 

7. Shaper  500 stroke 

8. Shaper  610 stroke 

9. Universal Milling Machine 
320x1300 

10» Universal Milling Machine 
360x1600 

11. Vertical Milling Machine 
360x1600 

12. Column Drilling. Machine 
25 dia« 

13. Column Drilling Machine 
38 dia. 

14* Column Drilling Machine 
50 dia. 

15. Radial Drilling Machine 
4Q dia.x1250 

16. Radial Drilling Machine 
65 dia.2*50 

2 

2 

1 

2 

1 

1 

2 

1 

2 

\ 

1 

1 

1 

2 

2 

2 

2 

2 
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17. Vertical Boring & Turning 
Machine 1050 dia. 

18. Horizontal Boring Machine 63 dia. 

19. Horizontal Boring Machine 100 dia 

20. Horizontal Boring Machine 160 dia 

21. Vertical Slotting Machine 900 
stroke 

22. Planetary Key Seating Machine 20 

23. Planer 1500x1500x5000 

24. Planer 1000x1000x3000 

25. Chucking Turret 375 dia. 

26. Bar Turret/Capstnn 85 dia. 

27. Automatic Cut Off Type Lathe 
25 dia x 75 

28. Screw Cutting Up Machine for 
Pipes 100 dia. 

29. Vertical Surface Grinder 1500 dia 

30. Horizontal Surface Grinder 
300x1000 

31 . Horizontal Surfaoe Grinder 
400x2000 

32. Universal Grinder 300 diax1500 

33. Gear Hobbing Machine 

34. Double Ended Grinder 350 dia 

6/ 
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(e)      A««nblY and TettlPfi ghpp 

-.1.15 

1. Piller Drill 38 dia. 

2. Aleut Bandsav 20 

3. Pedestal Grinder 350 dia 

4. Welding Trans*ormerà 350A 

5. Kork Benches 

6. Hydraulic Assembly Press 
100 T 

7. ffolphur Tssting App^ntus 

8. Carbon Testing Apparatus 

9. Composition Analysis 
Apparatus 

10. Metallurgical Testing 
Apparatus 

11. Projection Microscope 

12. Electric Muffle Puroace 

13. Profile Projector 

14. Hardness Testing Machins 

15. Impact Testing Machine 

16. Tensile Testing Machine 

17. Universal Tool Room 
Microscope 

1 1 

1 1 

2 2 

2 2 

20 25 

68 



^^ 

^ 

N I 0 C 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR   CAPITAL   GOODS   INDUSTRIAL   PROJECTS   IN    IRAN 

(f)  Painting and Reassembly Shop 

1 •   Paint Booth 

2.        Painting Guns 

3 

12 

5 

18 

3.        Assembly Stands 

4.        Miscellaneous Equipment 

àmih,Ki murni 

(a)  Tool Room 

1.16 

1. Saw Ble.de Sharps nding 
Machine,   1200 dia. 

2. Twist Drill Grinder 80 dia. 

3. Tool and Cutter Grinder 250 dia. 

4. Tool Grinding ft Lapping Machine 
150 dia. 

5. Pedestal Tool Grinder 350 dia 

6. Tool Room Lathe 410 dia.x1000 

7«        Universal Grinding Machine 
250 dia z 1000 

6.        Shaper - 610 Stroke 

9.        Horisontal Milling Machine 
360 x 1600 

61 
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10. Induction Type Tool Tip 
Brazing Machine 

11. Horizontal Surface Grinder 
300 x  1000 

12. Column Drilling Machine 38 dia 
o 

13. Chamber Furnace 450x450x250; 1 000 C 

14. Chamber Furnace 250x250x150; 1 350°C 

15. Vertical Aleut Bandsaw with Butt 
Welder 

(b) Maintenance Shop 

1. Centre Lathe 410 diaxlOOO 

2. Centre lathe 410 diaxHOO 

3. Centre Lathe 500 diax3000 

4. Shaper - 610 stroke 

5. Planer - 900x900x3600 

6. Slotting Machine - 320 stroke 

7. Radial Drilling Machine 40 diax 
1250 

8. Gear Shaper 100 dia x 1200 

9. Surface Grinder 300 x 1000 

10. Pedestal Grinder 300 dia. 

11. Hand Lever Shear - 6 

12. Arc Welding Set 

13. (tea Welding Set 

14. Pipe Cutting Machine 

15. Pipe Bending Machine 

70 
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(o)    ffi*terial Hanging Equipment 

1. E.O.T. Crane    5 T x 24 m 

2. E.O.T. Crane  10 T x 24 m 

3. E.O.T., Orufi» 20T x 24 » 

4. B.O.T. Crane    30T x 24 m 

5. E.O.T.  Crane 60 Tx 24 m 

6. Mobile Crane    5 T 

7. Pork Lift Trucks    2 T 

8. Swing Cranes    2 T x 8 m 

9. Swing Crine    3 T x 8 m 

10. Swing Crane    5 T x 8 m 

11. Tractor 65 HP 

12. Trailer 20 T 

UTILITIES ft   SEKVTQB  FACILITIES  EQUIP»! 

STAGE I STAQE II 

a)    Electric Power Equipment including    3*1250 4x1250 KVA 
LT A HT Switchgears,   transformers      KVA Transfor- 
ane cable network Trrjisfor- mers 

mers 

2 2 

3 3 

2 2 

1 1 

1 1 

3 3 

2 3 

3 5 

2 3 

2 3 

1 1 

2 2 

b) Compressed Air Equipment inclu- 
ding air compressors, inter 
coolers, after-coolers, air 
receivers and piping' network 

c) Water Supply System including 
water reservoir, pump and supply 
net work 

3x1000 NM3/ 4x1000 
hr Compre- Ntr/hr 
Bsors    Compressors 

7i 
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STÁQB I STAQB II 

d)      Transport Bquipment including 
2 Vos. of paiienger oars and 
2 HOB.  of station wagons 

• )      Space Heating Installation 2x10 T/hr 
including boilers Boilers 

t )      Ventilation Equipment 

g)      Weak Current Network Inoluding 
external and internal telephones, 
fire alaram «ystem,  public 
address aystea etc. 

h) Pire Fighting Equipment 

i) Kodical and First Aid Equipment 

j) Canteen Furniture and  Equipment 

k) Office furniture and  equipment 

3x10T/hr 
Boilers 

72 
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3BGTIOM Tin   ma MOTMMfWM 

Land 

1.  Prndnntion Building« 

a) Material Preparation Shop 

b) Plate Fabrication Shop 

c) Structural Fabrication Shop 

d) Machine Shop 

e) assembly ft Testine Shop 

f ) Paintin« ft Reassembly Shop 

Sub-Total (1) 

2.    Axillary M14lMff 
a) Tool Room 

b) Maintenance Shop 

c) Electric Sub-station 

d) Compressed Air Station 

e) Boiler House 

f) Stores 

§) Open Stores for Rolled Stock 

h) Fuel Oil Storage 

i) Steel Yard for Casting A Forcings 

j) Finished Product Storage 

Sub-Total (2) 

Sta« I        Sîflgï  H 

100,000  sqm 100,000 
sq.m. 

Covered Area    in so..m 

1,728 

4,608 

1,152 

2,304 

1,728 

1,152 

12,672 

1,728 

5,760 

1,728 

2,880 

2,016 

1,440 

15,552 

1,152 1,152 

664 864 

480 480 

288 432 

576 864 

864 1,152 

1,152 1,440 

288 432 

576 864 

1.152 

7,392 t,87Z 
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3. Son-Produotion Building« 

a) Adnini«tration Building 864      §64 

b) Canteen Building 864     1,H8 

o) Main Gate, Time Office, First-    700      900 
Aid Room, Lockere, Pire 
Station, etc. 

d) Car Parka 400      600 

74 

Sub-Total  (3) 2,828 3,512 

TOTAL AREA  (H2+3) 22,892 27,896 
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SUCTION VIII    :      UktQVl 

A Layout Plan for the proposed plant is appended 

as Drawing No.    02.001. This has been developed 

btaring in mind  the usual criteria such as flow of 

materials, minimum movement of materials and men, 
safety considerations etc. 

Besides,  an Equipment Layout Plan is attached 

as Drawing No.     02.002. This shows the relative 

dispositions of the equipment which will he installed 

in the various production and auxiliary sections. 

7o 
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SECTION IX    :     RAW MATERIALS Jb PROCESS. INPUTS. 

RAW MATERIALS 

Sjaflç  I, Stage II 
(Tonnes) (Tonnes J 

1. M.S.   Plates                                     6,350 7,660 

2. M.S.  Sheets                                         645 850 

3. M.S.   Bars & Sections                  1,520 3,240 

4. Stoel  Pipes                                         240 320 

5. Alloy Steels                                      425 640 

Total   :       9,180 12,710 

AUXILIARY MATERIALS AND CONSUMABLES 

The various auxiliary materials and consumables 

required  will  include the following   : 

1. Oils,   Chemicals and Paints 

2. Welding Electrodes 

3. Packing Materials 

4. Tools,   Jigs and Fixtures 

5. Miscellaneous Materials 

vînmes m «ww;» 
gt&flg i   sta*? ¡i 

1.    Electrical ffnerfiy 

Power Load                                       4000 KW 4800 KV 

Lighting Load                                  400 KV 500 KW 

11.23                                Total  Connected Load                  4400 KW 5300 KW 

Maximum Demand                              2400 KW 2900 KW 

76 



7 

11.24 

UMTEO NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
N | O C STUDY   FOR   CAPITAL   GOODS    INDUSTRIAL   PROJECTS    IN   IRAN 

2. qpj«r*Mid Air 
Kuiiui 8i.ultan.oui l*«and 2000 «M3/hr. 3OO0HM5/hr 

3* ÏAilX 
Arerà«. Rtquirwenti 100 »3/day     150 »5/day 

4. PJIULZI 

That« includ« fu«l oil/gaa, Oxy««n, Aoatylen«, 

Carbon Dioxid« «to« 

77 



L^ 

^r 

^ 

N I 0 C 

•^ 

^ 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
STUDY   FOR   CAPITAL   GOODS    INDUSTRIAL   PROJECTS    IN    IRAN 

• 25 

ssmsuuk'-   wmM 

1. General Manager 

2« Senior Manager« 

3«    Managers 

4*    Supervisors (Technical) 

Supervisori(Non-technical) 5. 

6. 

7. 

Clerical and Administrative 
Staff 

lâfeojr. 

a) Skilled Workers 

b) Semi-skilled workers 

c) Unskilled Workers 

StMf 1 S^fle JJ 

1 1 

10 10 

24 29 

85 105 

20 25 

60 75 

275 

200 

125 

375 
300 

200 

TOTAL MANPOWER 800 1120 

78 
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STATION II     t     ECONOMICS 

Item Ì Amount   In   1QOO 
H-rHftiMHMHLTTT** 

Bo¿¿aj 

Ì 

200 20° 

300 300 

A.  G^vi! Works 

A.1 Land 

A,2 S^G Development 

A.3    gVtUfllnM 
1. Production Buildings 1,348 1»6*8 

2. Auxiliary Buildings        407 

3. Non-Production 216 
Buildings. 

479 

267 

Sub ïotalU.3)      1*212  S»?91 

A.4 Contingencies (® 10*    247 
of A.1 to A.3) 

266 

Total (A( 2JL2Û-        i*m- 

B.    nmi ftrt Pn"ipment 

B.1 Pnfllli^fin Shipment 

la) Material Preparation 5 
Shop zzo 

(b) Plate Fabrication 515 
Shop            3»445          ' 

(c) Structural 235 
Fabrication Öhop   225 c^ 

(d) Machine Bhop 620 900 

73 
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T 

(e) Assembly ft Testing shop 40 

(f) Painting and Re-assembly        65 
Shop 

2 
40 

75 

B.2 Auxiliary Equipment 

,2? 

(a) Tool Room 70 70 

(b) Maintenance Shop 200 200 

(c) Material Handling 
Equipment 

555 590 

B.3 Utilities ft Services 
BftttlffieM.   
(a) Electric Power Distri- 

bution System 
575 650 

(b) Compressed Air System 450 600 

(c) Water Supply System 20 25 

(d) Transport Equipment 35 50 

(e) Space Heating Installa- 420 600 
tion including Boilers 

(f) Ventilation Weak Current, 
Pire Fighting, First Aid, 200 
Canteen ft office Equip- mmmmmmm 
ment. 
Total Equipment 7.140 
Cost(F0B/F0R)(B.1 to 
B.3) , 

260 

_8X£H 

B,4 Machine Accessories 

B.5 Jig« ft Fixtures 

714 

714 

805 

805 

80 
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1 I 
B.6  Cutting Tools à Hand 

Tools 

B.7  Furniture and Pittinge 

B.8  Initial Spares 

B.9  Procurement Chargea, 
Freight, insurance, 
Handling otc. 

B.10 Erection ft Commissioning 
of Equipment 

B.11 Contingencies (o 10ft 
of B.1 to B.10) 

Total  'B 11»l 

c. 

C.1 

Projecting Costs 

Pre li^.in ry and Promo- 
tional Expenses 

357 402 

357 402 

536 604 

1»470„   1,660 

821 977 

1,211 1,370 

12i3?o 15.070 

160 

C.2      Project Reports, Designing 1,400 
and Engineering Fees 

C.3  Technical know-how, 
Production Documenta- 
tion * Training 
(In addition to 
Royalties) 

C.4  Start-up Expenses 

C.5  Project Establishment 

Total (C) 

2,050 

220 

640 

180 

1,440 

3,025 

275 

730 

E5EZZ32SE 
TOTAL FIXED CAPITAL INVESTMENT 20,500   23,900 

(Foreign Currency)     (11,925) (13,850) 

81 
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I Period in 
HfiBibfi  

4 

I    A.mfturi't   in IMC Ü9 Hol 
UTiPrrvflsi 1 •»I£T77»ii 

1. Raw Materials ft 
Bought Oute 

2,147 3,172 

2. Auxiliary Materials 
ft Consumables 

4 245 350 

3. Energies and Utili- 
ties 

1 17 23 

4. Salaries ft Wages 1 145 198 

5. Administrative 
Overheads 

3 56 83 

6. Insurance 3 40 46 

7. Maintenance 3 90 102 

8« Stock of Goods in 
Process (Cost of    1 
Production less 
Depreciation) 

9« Stock of finished   1 
foods(cost of sales 
ess depreciation) 

10 Total 1   to 9 

11 Less Accounts 
recoivable(Rav 
Materials ft Bought 
Outs) 

Working Capital (10-11) 

(Foreign Currency) 

820 

1,140 

1,178 

1,648 

4,700 6,800 

(-J      .550. .I'll    ...800 

4,150 

(500) 

6,000 

(725) 

a¿ 
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TOTAl g4F»Al ÏBYMIHBW 

Fliod Capital Investment 

Working Capital 

Total Capital Inveitnont 

llgat^B IMP. VSgjgiffif 

20,500 

4,150 

24,650 

23,900 

6,000 

29,900 

(fortifn Currency) (12,425) (14,575) 
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11.33 

SALES REALIZATION 

Product 

I 
unit   Bnlt Price 

JSSM  z 
1.   Fabricated Vessels, Tom«       600 

Storage Tanks 
è Bins 

2, Heat Exchangers 

3* Furnaces ft Kilns 

4« Conveyors 

5. Ball Mills 

6. Crushers 

7. Filters 

6« Screens 

9*    Mechanical Equip- 
ment 

10   Technological 
Structures. 

Tonus       45 

Total 

1«    Gross Annual Profits      1000 US $ 

2.    Total Capital Invos-     1000 US I 
tment 

3:   Gross Annual fteturn       % 
on Total Capital 
Investment. 

!t!R!5M:£»ratI*I*I*mi 
Stage  I SlgeH 

1,170 

225 

3,5«0 

24,650 

14.5 

1,500 

Tonos 2,100 525 578 

Tom« 2,600 8,450 8,710 

Tonn« 2,500 1,000 5,625 

Tonn« 2,000 2,600 3,500 

Toms 1,500 1,500 2,625 

Tonn« 1,800 720 1,080 

Tom» 1,800 270 360 

Tonn« 3,300 2,640 3,960 

282 

?YI??g  

6,270 

29,900 

21.0 

8b 
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4. Value Added/annum 

5. Internal Rate of 
Return 
(Discounted Cash 
Flow Analysis) 

6. Pay Back Period 

7#    Foreign Exchange 
airings/annum 

1000 Ü3 I        11,725 

11.8 

17,360 

16.7 

Tears 5.5 4.5 

1000 ÜB t        17,150 23,360 

8 V 
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AIT:Jj¿f'rJi III .3 

PlJh-rBAfllfllliyY  MÜUY 

FOR 

COKSIRUCTIOK KACfilMLRY PLANT 

ANNUAL OUTPUT 670 Machinai        12',:,  .-aü 

VQ&klHO DAY3/AMWU>Î 300 30. 

KO. OP flHIPTS 2 ? 

8H 
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Afflìssi Çutpu-ç 

PRODUCT                       IISII ..kXà££-I STàQB II 

1. Dozer»                    No. _20O 400 

2. Graders                  No. 200 400 

3, Scraper«                No« 20 25 

4» Shovel Loaders    No. 250 450 

Sub-Total   (1  to 4) 
No. 

670 1275 

5. Spares                Tonne 1850 3500 

III.2 
8B 
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gffÇIKW »:    BUY-OUTS 

It is proposed that the plant «hall buy out all 

castings and forgings (fully fettled), electric 

motora,  controle,  bearings etc.       While the 

castings and forgings shall be machined in the 

plant, the other items will be merely assembled 

into final products.    The annual  requirements of 

bought-out items are estimated as follows : 

S.No.       Bought-out  Items Unit      Stage 
Annual QuañtTTY_ 

1. ln£erae&atds 
K Castings & Forgings) 

>tage II 

a)    O.I. Castings Tonne 730 1400 
b)     Steel Castings Tonne 2450 4650 
c)     Steel Forgings Tonne 260 500 

2. Engines No. 804 1530 

3. Gear Boxes No. 430 820 

4. Power Take Off Units No. 265 510 

5. Wire Hopes Metre 8700 16500 

6. Wheel Rima No. 2785 5220 

7. Tyres A Tubes No. 2785 5220 

8. Electricals Tonne 335 640 

9. Hydraulics Tonne 215 410 

10. Bearings Tonne 40 77 

11. Fasteners and Fittings Tonne 80 150 

III.3 90 
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Product ; BUU DOZiR 

ganffí fíí 
a anafacture 125 FWHPto 270 PaHP 

lficalion 
fBrtBBtBtatlYB 

Specification 

Engin« 180 FVHP at  1850 RPM 

Draw Bar Pull    19600 Kg.  (Max.) 

Blad« 

Langth z Height  »   4260 x 1060 ma 

Typt i  Angling and  tilting 

Controla s  All hydraulic 

Dimenaiona 

Overall (LxVixH)     i 5690x4260x3060 am 

Hit Vtight i  21   Tona 

AttlfitatPtf fofllfelf 

•ngledo aar 

Rakedoter 

8traight Tilt Dosar 

Straight Doter 

Hydraulic Ripper 

loving Vinoh 

III.4 
91 



-h UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
N I  D C STUDY   FOR   CAPITAL   GOODS   INDUSTRIAL    PROJECTS   IN   IRAN 

Product SCRAPER 

fi££5LcLrt 10M3 to  29 M3 (Heaped) 

Sj>scificfation of 

radumi 

Capacity (Struck/Heaped)  » 10.7 M3/15.3 Y? 

fingine «  307 BHP at 2100 RPh 
2 85 FVHP at 21 001.Pi- 

Speed Range  x  JoTM9Lrá  f  6§4 t0 28.00 Km/hr. 

Reverse  »  3.35 ìm/hr. 

Gear Box  J 6 Forward 

1  Revers« 

Controla i Hydraulic 

Blades  i 
Total Cutting i 2900 

Centre  Blades : 625 x 450 x 71 5 

Bnd Blades        » 625 x 450 x715 

¡^mansions 

Overall    t  12230 x 3470 x 3390 nn 

Met height:  24 Tons 

92 
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Product      lÁjkVhR 

Ratlos   q| 
Maryse ture 93 FVtìP to 180 WHP 

Speci ficàiOD 

entativt Product 

Engin© 11 5 PV»HP at 2000 RPM 

Speed Ränget  5.8 Kli/hr. 
to 30 Km/hr. 

Gear Box        3 forward 
3 reverse 

Shovel •> 
Bucket 1.5 M, heaped 

1.3 M5 Struck 

Plltnffl9M 
Overall (Lx*xH)    -    3980x2660x2750 

Net Weight -    9.6 T 

Shovel 

Front loader 

Towing vi nah 

Trench digger/back hoe 

Side Crane 

Scarifier or ripper 

9.) 
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&:PAH£î      MOTOR GRADAR 

ï'.:~ ..uoture 90 fVHP to 150 PfcHP 

¿:     .-flection 

Engine 115 FVHP at  2000 RPN 

Speed 
Bange 3.5 Kffi/hr.  to 40.7 Km/hr.   (Toward) 

2.7 Ka/hr.   to 19.4 Ka/hr.   (Raver 
Gear Box      6    forward 

3 reverse 

Controle     M t chanical 

¿ladt 
Dimenaione 3660 x 634 (Around curve) 

Haxiau» 
outtlag 
Angle    90« 

Shoulder 
reach    2.2 Ma, 2.37 h 

Pimeneloca 

Overall (LxVxH) - 7640 x 2340 x 2340 

Het Weight  : 10.6 T 

Grader blade 

Scarifier 

94 
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SECTTON _IV_ s       MANUFACTURING PROCESS - 

Tr     ,   ocesa  involved in the manufacture of the 

pr^i.'ita envisaged are   s 

a) Plate V>ork including 

- Plate straightening 

- Layout and marking 

- ¡sawing and cutting (profile cutting, 
nibbling,BLV/in^, etc.) 

- Plate  bending 

- Press work (Draving, forming,  blanking) 

- Drilling 

- Initial Velding - Arc 

b) rtfrrjcatton including 

- Section Straightening 

- Welding 

- Drilling 

- Annealing 

- Shot blasting 

c) ttichlniflfl including 

- Turning 

- Hilling 

- Boring 

- Shaping, planing, slotting 

- Screw cutting 

- Broaching 

- Grinding 

9b 
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d) Assembly including 

- Corrective weiring 

- Sub-assembly and assembly 

©) Finishing including 

- Surfaoe preparation 

- Painting 

9B 
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SECTION V ;  PLANT FACILITIES 

Baaed on the operations involved in the manu- 

facture of the end-products, the following plant 

facilities would be included : 
1•  Production Facilities 

(a) Plate Shop 

(b) Fabrication Shop 

(c) Machine Shop 

(d) Paint Shop 

(e) Assembly Shop. 

2. Auxiliary Facilities 

(a) Tool Room 

(b) Maintenance Shop 

(a), Material Handling Facilities. 

3. Utilities and Service Facilities 

(a) Electrical Sub-station and 
Distribution Network 

(b) Compressed Air Generation and 
Supply Network 

(c) Water Reservoir and Supply Network 

(d) Transport Equipment 

(e) Space Heating Installation includinf: 
Boiler House 

it) Ventilation Equipment 

(g) Weak Current Tacili ties 

(h) Fire Fighting facilities 

(1) Medical and First Aid Facilities 

(j) Canteen and other Veliere Facilities 

(k) Administration Offices, Furniture 
•10 and Office Equigment. 
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SECTION VI        t PLANT AND EQUIPMENT 

PRODUCTION SüDIgrapT 

quantity  (LíOS) 
Stage I    Stage If 

1 2 

3 4 

1 i 

2 2 

10 15 

1 1 

2 2 

1 2 

"T.11 

a) P^ate Shop 

1. Cold Circular ¡saw 710 dia. 

2. Band Saw 200 

3. Hacksaw 225 

4. Other saw 

5. Flame Cutting Machine 

6. Section Shear 20 

7. Hand Shear for Plates - 5 

8. GuillotineShear 3200 x 20 

9. Nibbling Machine 8 x 1250 

10. Press Brake    .- 
250 T (5000 x 10) 2     2 

11. Press BraKe 
400 T ( 5000 x 15 ) 1      2 

12. Hydraulic Prese 250 T 1      1 

13. Hydraulic Prese 400 T 1      2 

14»Mechanical Press (Box Type) 40T   1      2 

15. Mechanical Press (Box Type) 150T  1      2 

16. Mechanical Press (Box Typel 250 T 1      1 

17. Plate Straigntening 
Machine  4000 x 25 1      1 

18.Edge Planer 6000 1      ¿ 

98 
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19. Augi« B«naing 
Maohin« 50 x 50 x 6 

20. Plat« Bending 
Roll    4000x25 

21. Shaper - Stroke 610 

22. Doubl« Column 
Planer 900 x 900 x 3600 

23. Radial Drilling 
Machin«    50 dia x 2150 

24. Radial Drilling 
Machin« 65 dia x 2150 

25. Column Drilling 
Machin« 50 dia 

26. Arc Weaing Machin« 400 A 

27. Arc Welding Machin« 600 A 

28. Arc Welding Machine  1000 A 

2T." Double-endecHPedeetal 
Grinder 300 dia. 5 7 

b) Te-brication Shop 

1. Welding Transformer 400 A 30 40 

2. Welding Transformer 600 A 40 45 

3. Welding Rectifier 500 A 15 22 

4. Argon Are Welaing Set 350 A 10 15 

5. Projection W«lding 150 *VA 1 2 

6. Spot Welding Machine 100 IL VA 2 3 

7. Continuous Submerged Arc 
Welding oaehin« 500 A 1 1 

8. Radial Drilling machine 
40 dia. x 1250 1 2 

í; Radial Drilling, 
50 dia. x 2150 1 1 

1 2 

1 1 

1 1 

2 3 

1 2 

1 2 

4 6 

9 5 

1 2 

9B 
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10. Column Drilling Machin« 25dia, 

11. Straightening Prêt«    40 T 

12. Straightening Fret« 100 T 

13.Annealing Furnace 36OOx5O00x 
5400 

14. ilectrode Drying Ortn 
1000 z 1000 x 600 

15*  Shot Blasting Equipment 
3000 x 10000 

16. Doubl« Ind Piai«tal Orind«r 
300 Dia 

o) Machin« Shop 

1. Centre Lathe 410 dia x 1000 

2. Centre Lathe 410 dia x 3000 

3. Centre Lathe 500 dia x 1500 

4. Turret Lathe 375 dia. 

5. Turret Lathe 500 dia. 

6. Vertical Turret 1050 dia. 

7. Vertical Turret 3000 dia 

8. Copying Lathe 410 dia x 1000 

9. Horizontal Boring 
Machine 63 dia 

10. horisontal Boring 
Machine - 100 dia. 

11. Horisontal Boring 
Machine - 160 dia. 

12._8pecial Boring Machine 

13* Shaper - 500 8troke 

29 40 

5 8 

8 12 

5 7 

5 7 

1 1 

1 1 

1 1 

5 7 

3 3 

1 2 

1 1 

1 2 

• 11.13 
KJÜ 
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14. Shaper - 610 «trox« 2 

15. Shapar - 700 Stroxa .2 

16. Slotter - 900 Stroxa 2 

18. Planer 3OO0 x 300O x 12000         1 

19. Broaching «achine 25 TxlOOO       1 

20. Horizontal Milling Machin« 
310 x 1100 4 

21 .  HorisontalMilling Machin* 2 
360 z 1600 

22. Univeraal Milling Nachine 
360 x 1600 4 

23. Universal Milling Machine 
425 x 2000 4 

24. Vertical Milling Machin« 
360 x 1600 3 

25. Bench Drill 13 dia. 3 

26. Radial Drilling Mi.chin© 
25 dia x   1 600 2 

27. Radial Drilling Machine 
40 dia x   1 250 3 

28. Radial Drilling Machine 
50 dia   X2150 2 

29. Multi«pindle Drill« 
10 x 13 dia. 2 

30. Deep Hol« Drill« 
15 x 800 1 

31. Coluan Drilling Machine 
50 dia. 5 

32. Internal Grinder 80 dia 3 

33«  Borifontal~~9Br?ace Grinder 
200 x 630 2 

101 
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34. Horisontal Surface Grinder 
400 x 2000 i z 

35. Cylindrical Grinder 
260 x 800 2 3 

36. Cylindrical Grinder 
450 x 2000 2 5 

37. Centerlees Grinder 3 dia -60      2 2 

38. Keyvay Milling 
Machine    25 x 200 1 1 

39. Thread Milling Machine, 
100 dia. 1 1 

1 1 

1 t 
40. Centering Machine 

41. Honing Machine 150 dia. 

42.Tapping Machine 25 dia. 

43. Pipe Threading Machine 100 dia.1 f 

3     4 

44. Hacksaw 200 4     6 

45. Cold Circular Saw 710 dia.    4     7 

46. Bar Straightening Machine 25 . 
dia. 1      1 

d) Paint BhOP 

1. Paint Booth 3     5 

2. Painting Guns 12    18 

3. Miscellaneous Equipment 

t) 4§e—blY Shop 

1. Link Assembly Press, 150 T 
(hydraulic) 2     ¿ 

2. Link Assembly Press 
7 50 - 150 T) 
(Mechanical) H    1] 

10¿¿ 
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3. Arbour Pres« 300 T 4 4 

4. •re Welding Set 300 A 4 4 

5. Oas Welding Set 2 2 

6. Washing Equipment 2 2 

7. Oil Heater 4 4 

e. Static Balancer 3 3 

9. Pedestal Grinder 7 7 

10. Bolt Clamping Device 12 12 

11. Assembly Stands 

kmum nviwmi 

a)T99l R991 

1. Centre Lathe 330 dia x 700 

2. Centre Lathe 410 dia x 1000 

3. Shaper - 500 stroke 

4. Slotter - 250 stroke 

3 

1 

1 

1 

5. universal Milling Machine 360x1600    3 

1 
6. Universal Tool Milling Machine 

640 x 220 

7. Radial Drilling Macaine 
25 dia x 1600 

8. Column Drilling Machine 
25 dia. 

9. Surface OrinderTOO x 1000 

10. Cylindrical Grindor \l 

2 

1 

3 

1 

1 

1 

3 

2 

1 

260 x 800 

.16 io;* 
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11 . Internal Grinder 80 di» 

12. Twist Drill Grinder 50 di%> 

13. Profil* Grinder 25 di». 

14. Pedestal Grinder 300 di». 

15. Carbids Tip Tool Grinder 153 
die. 

16. knife Grinder 4000 

17. Saw Blade Grinder 20diax350 

18. universal Tool* Cutter 
Grinder 200 dia x 230 

19. Jig Boring Machine 

20. Engraving Machine 

21. Hacksaw 225 dia. 

22. Hacksaw 300 dia. 

23. Purnace 

b) Maintenance  Shop 

1. Centre  Lathe 410 dia x 1000 

2. Centro lathe 440 dia x 1500 

3. Centre lathe  500 dia x 3000 

4. Shaper - 700stroke 

5. Planer - 900 x 900 x 3600 

6. Slotter - 400 stroke 

7. Äadial Drilling Machine 
40 Dia x 1250 1     1 

8. Universal Milling Machine 
400 x 1600 2     2 

9. Gear Shaper 750 die. 1     1 

10« Surfac« Grinder 300x1000     1     1 

2 2 

1 1 

4- 1 

3 3 

2 2 

1 1 

1 1 

3 3 

1 1 

1 1 

1 1 

1 1 

3 3 

2 2 

1 1 

2 2 

1 1 

1 1 

1 1 

.17 104 
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11. Cylindrical Grinder 350x1200 

12. Pedestal Grinder    300 dia, 

13. Hand Lcrer Shear    6 mm 

14. Arc Welding Machin© 

15. Gas Welding Set 

16. Pipe Cutting Machine 220 dia. 

17. Pipe Bending Machine 100 diu. 

1 

2 

1 

2 

C)  Mtitcri^l HaivHiiw B°ui•ent 

1. E.O.T.  Crane 5  T x 24 a 

2. B.O.T.  Crane 5 T i 30 i 

3. B.O.T.  Crane 10 T x 24» 

4. B.O.T.  Crane 15 T x 24a 

5. B.O.T.  Crane 30 T x 24 a 

6. Jib Crane 0.5 T x 4 a 

7. Floor Operated 
Crane  1.5 T 

5 

1 

5 

2 

3 

4 

5 

1 

5 

2 

3 

6 

VÎILITISS AMD SfeJiVICB FACILITIES MlIMM 

a) Blectric Power equipment 
including H.T.  and I.T. 
Switchgeur, transformers 

"" and cable nexWotk. 

b) Compressed Air equipment 
including air    compressor«, 
intercoolers,   after- 
coolers, air receirers, 
piping network. 

411250 6x1250 
EVA £VA 
Trans- Trans- 
formers formers 

3 X1000 4 x 1000 

NM5/hr. HM3/hr. 
compress- Compre- 
ors Bsors 

.18 
105 
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c) Vater"supply system 
including water 
reservoir, pump und 
supply network. 

d) Transport Equipment 
including 2 Noe. of 
station wagons. 

e) Space Heating i - 
Installation including      2x10T/hr 3x10 
boilers                  Boilers T/hr. 

Boil- 
ers 

t) Ventilation Equipment 

g) Veak current Notwork 
including external and 
internal telephones, 
fire alarm system, 
public address  system 
etc* 

h) Fire Fighting Equipment 

i) Medical and First Aid 
Bquipmer.t. 

j) Cant ten Furniture and 
Equipment 

k) Oifice Furniture 
and Bquipment 

lOti 
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SECTION VII   : ARSA REQUI] wrarcs 

SîftfiÇ I                  ä£äfiä_ 

Land 200,000  sq.m        200,000 eq.m 

Buildings 

Ç& fittilâlMB 1 •         ftttAttStl 
a) Plate Shop 3,168                      4,000 

b) Fabrication &hop 6,336                      9,000 

c) Machine Shop 4,896                      6,500 

d) Paint Shop 2,016                      3,000 

e) A88era bly Shop 
Sub Total  (1) 

3.1«                  5.2W 
1ÎÏW4                27i7M 

2. AuUllsnr PuilälMtf 
a) Tool Room 864 864 

b) Maintenance Shop 1,152 1,152 

c) Blectric Sub- 
Station - 

480 — 480 

d) Compreseed Air 
Station 

480 480 

e) Boiler House 864 864 

t) Main Stores 1,440 1,440 

g) Open Stores for 
Rolled Stock 

3,960 5,000 

h) Fuel Oil Storage 360 500 

1.20 

10V 
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3. 

i) Gils, Pp.intB & 
Chemical Storage 

576 576 

j) Finished Product 
atores 

4,600 6,200 

Sub-Total  (2) 14,976 17,556 

Non-Prctfuction Buildii 

4,000 a) Administration 
Building 

5,000 

b) Canteen Building 1,152 1,600 

c) Fire Depot 720 720 

d)  Main GST;Q,  Time 
Office * Firit Aid 
Room 

720 720 

o)  Cyclo Stand-Cun- 
Car Park 

480 600 

Sub-Total (3) 7,072 8,640 

Total Area (1*2+3) v 

::I.21 

1Ü8 
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SECTION VIII: LAYOUT 

k  Layout Plan for the proposed plant is 

appended as Drawing Ho.03.001. This has been 

developed bearing in mind the usual criteria such 

as flow ofmaterials, minimum movement of materials 

andmen, safety considerations etc. 

Besides, an Equipment Layout Plan is attached 

as Drawing No. 03.002. This shows the relative 

dispositions of the equipment which will be installed 

in the various production and auxiliary sections. 

10.Í 
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SECTION IX ;   RAW MATERIALS AND PROCESS INPUTS 

1. 

2. 

3. 

Stage I 

5,475 tonnes M.S.PI'tes 

MiS.Bars and Sections  1,825 tonnes 

Steel Pipes 15 tonnes 

Total 

10,425 tonnes 

3,475 tonnes 

30 tonnes 

7.316 tonnes      n.Q30 tonnes 

AUXILIARY MATERIALS AFP CONSUMABLES 

The vari ^UB auxiliary riat criais and c ^nsun-vblce 

required will include  the fallowing: 

1. Oils, Chcnicals & Paints 

2. Welding Electrodes & Fluxes 

3. Packing Materials 

4. Tcols, Jigc & Fixtures 

5. Miscellaneous Materials 

UTILITIES ÁNL BNERGIBo 

1.      Electrical ¿nera:/ 

Power Lead 

Lighting Load 

Total Connected Load 

Maxinun Demand 

6000 r.r 

500 KW 
6500 ICW 

3500 KW 

S^ftç ¡I 

9000 KW 

700 KW 

TO « 

5200 KW 

liii 
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o« A  A4 Stage I Stage II 
2. Conprosaod Air 

Maxiraun simultaneous Demr.nd 1600 NM^/hr 5000 NM /hr 

3. Water 

Average Roquircncnt 200 n^/dny    28Ö m /day 

4.      Others 

ï'hcae  include *uel  Oil/Gas, Acetylene, Oxygen etc. 

Ill 
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milW S   « MABPOWBR 

1 • Ctencral Manager 

2. Senior Managers 

3. Mn.nn.gcr s 

4. Supervisors  (Technical) 

5. Supervisors (Non-Technical) 

6. Clerical and Administrative 
Staff 

7. Labour 

(a) Skilled Workers 

(b) Senii-skillod Vorkurs 

(c) Unskilled Workers 

TOTAL  MANPOWER 

Ko.   of Pojrsonnol 

SttMN I. St turc II 

1 1 

14 14 

45 60 

180 255 

35 45 

100 125 

600 875 

450 650 

30G 425 

1725 2450 

1U 
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SECTION  XI   : ECONOMICS 

FTITCD  CAPITAL INVESTIRENT 

TtOT 

T 

v^foo-in 1QQQ Uf Polla 

A.    Civil VcrkB 

A.1      L*nd 400 

A. 2      Site Development 450 

A.3     Buildings 

1. Production Buildinge 1,846 

2. Auxiliary Buildings 658 

3. Non-Production Buildings       573 

Sub Totnl  (A.3) 

A.4     Contingencies (® 10# 
of A.1   to A.3) 

i .077 

393 

400 

600 

2,625 

710 

70C 

4iQ25 

505 

TOTAL (A) 4,520 5,540 

B. 

1 ,025 

B.1 Production lauioment 

a)  Plate Shop 1,530 

b)  Fabrication Shop 915 975 

c)  Machino Shop 2,030 2,690 

d)  Paint Shop 55 75 

o) Assembly Shop 260 265 

III.2» 1UÌ 
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T 1 

B.2 Auxiliary Equipment 

a) Tool  ¿toon 

b) Maint onirico  Shop 

220 

200 

c)   I4iborili Handling Equip-       640 
nont. 

90G 

B.3  Utilities & So:vices Eauipucnt 

i) Electric Power Distrib- 
ution Systor.: 

b) Compressed Air Systeri 

c) Viator Supply Syst on 

d) Transport Equi pu ont 

c)   Space Heating Instilla- 
tion. 

f)   Ventilation, Weak Current,) 
Fire  lighting, First Aid,   )275 
Canteen and Office ) 
Equip: îent. 

Total Equipment Cost 
(F0B/F0R)(B.1   to 13.3) 

B.4      Mr.chino Accessories 

B.5      Jigs & Fixtures 

B.6      Cutting Tools  and 
Hand Tools. 

B.7      Furniture & * it tings 

B.8      Initial  Spares 

220 

200 

645 

1,300 

450 600 

35 40 

45 60 

700 1 ,000 

400 

/,750 10,000 

775 1 ,000 

775 1 ,000 

387 500 

387 500 

581 750 

III.27 114 
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I. ••>• i- 

III 28 (Foreign Currency) 

B.9      Procurement Chargea, 1,599 2,063 
Freight,  Insurance, 
Handling etc, 

B.10    Erection & Commissioning 891 1,150 
of Equipment. 

B.11     Contingencies  (ö> 1 C# of 1,315 1,697 
fl.1   to B.10) 

T0T*1   (B) 14,460 18,660 

C. Projecting Costa 

C.Ì       Preliminary and  Promo- 200 250 
tional Expenses 

C.2      Project Reports,   Designing 1,500 1,815 
and Engineering Peca. 

C.3       Technical Know-how, 2,650 4,850 
Production Documentation 
and Training  (In addition 
to Royalties) 

C.4      Star-t-up expense s 

C.5      Project Establishment 

TOTAL   (C) 

TOTid,  ?IXLD CAPITAL 
IHVE.S2v-.ENT 

320 

750 

515 

970 

5,420 8,400 

24,200 

(11,530) 

32,600 

(16,140) 

Ilo 
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IIA 

TOMM wim 
Item Period 

in months tegy WJ '• 

4 413 863 

1 24 35 

1 416 580 

3 106 185 

3 48 61 

3 101 130 

1. Raw Material * Bought Outs      4 3,410 

2. Auxiliary Material« ft 
Consumables 

3. Utilities ft Energie« 

4. Salaries and Wagst 

5. Administrative Overhead« 

6*    Insurance 

7*    Maintenance Material« 

8. Stock of Goods in Process 
and Finished Goods (Cost 
of Production Excluding 
Depreciation) 1 

9. Accounts Receivables (Cost 
of Sales excluding 
Depreciation) 1 

10. Total (1   to 9  ) 

11. L««s Accounts Payable (Cost 
ofRaw Materials ftBought Outa)  1 

Net Working Capital (10-11) Z 

(Foreign Currency) 0»395) 

T9UL CAPITAL IKVESTMMfl 

1. Fixed Capital Investment 24,200 

2, Working Capital 6 »950 

Total Capital Investment (1*2) 31,150 

(Foreign Currency) (12,925) 

1,505 

1,780 

7,803 

(-) 853 

ZE3E 

6,500 

2,581 

3,100 

14,035 

(-)1,625 

18«418 
(2,680) 

32,600 

12,410 

45,010 

(18,820) 

liti 
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g^foS JLAIIZ^TIO.N 

Product Unit Unit Price 
in US $ 

Annual Sales Value 
. (Togo U.S^S . 
Stage Stag e 

1 . Dozers 

2. Graders 

3. be rape-rs 

4. Shovel Loaders 

No. 

Lio, 

Ko. 

i:0. 

36,000 

22,500 

65,000 

36,000 

7,200 

4,500 

1 ,300 

9,000 

Svb-Total  (1   to 4) 

5.  Spares Tonne       3,250 

Total Annual  Sales Value 

22,000 

6,000 

28,000 

¿jMUAüliÄTi. 

1, Gross Annual Profits 

2# Total Capital Invest- 
ment 

3. Gross Annual Return 
on Total Car i tal 
Investirent 

4. Value Ad¡'ed/Annum 

5. Internal ¿..ate  of 
Return 

6. Pay ¿Jack Period 

7. Poieign ¿xenan^e 
Savings/tnr/ua 

1000 US  S      31 ,150 

1000 US S      24,450 

14,400 

9,000 

1,625 

16,200 

41,225 

11,375 

52,600 

Unit Stage I        ptaae II 

1000 US n        4,520 12,540 

45,010 

& 14.5 27.9 

1000 us % 15,950 30,070 

1» 10.3 18.6 

Years 6.5 4.55 

46,770 

1.1.33 

120 
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