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ttPLtftnON OF SYMBOLS 

Three dota (...) indicate that data are not available or 
are not separately reported. 

A daah (-) Indieatea that the amount is nil or negligible. 

A blank apace ( ) in a table mean« that the item is not 
applicable. 

A pluf aign (•) indicate« a surplus or an increase. 

A minus aign (-) indieatea a deficit or decrease. 

A apace la uaed to distinguish thousands and millions 
(1 346 849). 

A full atop (.) is uaed to indicate decíanle. 

A stroke (/) indieatea a crop year or fiscal year, e.g. 
1953/1954. 

An asterisk (•) is uaed to indicate figures partially or 
wholly eatiaated. 

Uee of a hyphen (-) between datea representing years, e.g. 
1960-1964, normally signifies an annual average for the calendar 
years Involved,  including the beginning and end years.    'To* 
between the years indieatea the full period, e.g. 1960 to 1964 
means i960 to 1964, inclusive. 

Reference to 'tone1 indicates metric tons, and to 'dollars1 

United Statea dollars, unless otherwise stated. 

Details and percentages In tablea do not neoeeearlly add 
up to totale, beoause of rounding. 
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I - OTBPPWHW 

Steal is essential to industrial growtn and any 

programme of economic development calls for substantial 

inputs of steel, for the reason that this material is a 

component of - or enters into the construction of - all 

production equipment and machinery, power stations and 

transmission lines, oil refineries and pipelines, dams 

and bridges, railways and transport.    Iran, in its drive 

to expand and diversify its economy, has embarked on a 

programme of rapid industrialisation which envisages an 

average annual growth rate of 15 per cent in the industrial 

and 17 per oent in the mining sectors. 

As a part of the current efforts at balanced 

development of the key sectors of the economy, the first 

integrated steel plant is being installed at Isfahan with 

an initial capacity of 550,000 tons a year and with 

provision for substantial expansion in future.    Iran is also 

building heavy machine building faculties at Arak and 

machine tool and tractor plant at Tabris.   A re-rolling 

•ill and a pipe plant are already in production at 

Ahwas. 

1~1 
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Role Of 
^llov atóele 

r erro-alloy 
essential 
corrolary 

The rapid pace of the country's industrial expansion 

not only calls for development of steel and heavy indus- 

tries but the setting up of new plants for the production 

of alloy steels which would be increasingly required by 

t*Me industries.    The consumption of alloy and special 

steels, often expressed as a percentage of total steel, 

varies from country to country depending on the nature 

of the economy and the level of ita industrialisation, but 

generally it ranges from 5 to 10 per cent of total steel 

in advanced countries,   and under 4 per cent in the developing 

countries.    With the growth of heavy engineering industries, 

Iran's present low level of consumption of alloy steels 

(about 2 per cent of total) would register a rapid increase. 

The programme of mild and alloy steel development 

requires in turn the building up of the raw materials 

base for these industries.    Various ferro-alloys are 

necessary for the production of steel.    The possibilities 

of producing ferro-alloys indigenously by utilising local 

materials, and the benefits to the economy which would 

result from minimising their imports as well as from 

possible exports, merit serious investigation. 

1-2 
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Earlier 

Plans in the past for setting up ferro-manganese 

and ferro-chrome plants in Iran did not make progress in 

view of the limited indigenous demand.   While preparing 

the input-output matrices for the years 1972 and 1977, a 

ferro-manganese and ferro-silicon complex with a total 

output of 20,000 tons per year which would go into 

production by 1974 had been visualised in the basic metal 

sector. 

As a part of its efforts to assist the developing 

countries in their industrialisation programmes, the United 

Nations Industrial Development Organisation (UNIDO) has 

been actively helping Iran's development programme.    The 

present studies have been undertaken at the instance of 

UNIDO acting on behalt of United lations in accordance 

with Contract No. 29/69 dated 2oth June 1969.    The Terms 

of Reference of this Contract are given in Appendix 1-1. 

The report is presented in five volumes.    Volume I 

contains the summary and recommendations incorporating 

the major findings of the feasibility studies on fee 

three ferro-alloy and alloy steel plants. 

1-5 
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1 - Introduction (cont'd) 

In Volume JJ. the sources and availability of raw 

materials for the production of ferro-alloys and alloy 

steels are reviewed.    Internal requirements of Iran have 

been assessed, and the past and present international 

trade in these commodities reviewed. 

Selection of production processes, plant capacities 

and location, plant general layout, plant facilities, 

estimates of costs and manpower, and financial analysis 

are dealt with in Volume III for the ferro-chrome plant, 

In VplW ¡Y   for the ferro-silicon and ferro-manganese 

plant and in Volume V    for the alloy steel plant« 

The report presents the basic technical and economic 

data required as well ae the essential steps to be taken 

for implementing the viable projects. 

Information on raw materials, prices and other local 

conditions was collected by teams of the Consulting 

Engineer« in Iran during July, August and September 1969. 

The itinerary of visits made to the mines and the alterna- 

tive plant locations and other places is given in 

Appendix 1-2. 

1-4 
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1 - Introduction  (cont'd) 

Series of discussions were also held by these 

teams at Teheran, particularly with the Ministry of Water 

and Power regarding availability and cost of power, with 

the Geological Survey of Iran,  the Re »ai organization and 

other mining companies about raw materials resources and 

costs, and with the Ministry of Economy and the Plan 

Organisation on development programmes. 

A draft of this report was submitted in December 1969 

and discussed with the Imperial Government of Iran  (Ministry 

of Economy) in April 1970.   The comments received and 

suggestions made during the discussions have been borne in 

mind while finalising the report. 

His Excellency Dr M. ïeganeh, former Minister of 

Economy and riis Excellency Dr J. Ashrafi, present Deputy 

Minister of Economy, the Imperial Government of Iran, had 

many discussions with the teams of the Consulting Engineers 

and made valuable suggestions, for which we are thankful. 

The Consulting Engineers gratefully acknowledge the 

cooperation and help extended by Dr Nagaraja Rao and other 

Uni tad Nations experts in Teheran, the officials of the 

1-5 
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1 - Introduction  (cont'd) 

Ministry of Economy and numerous other Government and 

private agencies in Iran, particularly those listed in 

Appendi* 1-3.    The arrangements made by the Ministry of 

Economy for visiting the mines and sites as wall as the 

help rendered by Rezai Brothers,   Iranian Rolling Mills 

Co, National Iranian Steel Co, and National Iranian Oil 

Company to visit their industrial installations are 

acknowledged. 

1~6 
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t . StflMABY AND HKPMME» DATIONS 

1,     Industrialization requires assured supplies of steel. 

As a part of the current efforts at balanoed develop- 

ment of the key industrial sectors, Iran is already 

installing its first integrated steel plant at 

Isfahan and various heavy machine building facilities. 

The rapid pace of industrial expansion envisaged 

calls also for setting up of new plants for the 

production of alloy steels as well as the building 

up of the raw material base for these industries, 

particularly ferro-alloys. 

Purpose of 

2.     This report presents studies on the techno-economic 

feasibility of the installation of plants for produc- 

tion of three ferro-alloys,   that is, ferro-chroae, 

ferro-sili con, fsrro-aanganese, and an alloy & special 

stael plant in Iran. 

2-1 
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2 - Summary and recommendations (cont'd) 

.      RAW MATERIALS AND MARKETS FOR FERRO-ALLOYS (VOL.11) 

Raw materials 

8.     The report commences with an appraisal of the major 

raw materials required - eh romite, manganese ore, 

quartzite, limestone, coke, charcoal and electrode 

paste.    The quantities needed per year for the proposed 

outputs of ferro-alloys are given in Table 2-1. 

Table 2-1 

ANNUAL RAW MATERIALS REQUIREMENT FOR FERRO-ALLOYS 

Ferro-chrome Ferro-aillcon 
tons/year tons/year ions/year 

Proposed output    • 14 500 17 000 58 000 

Chrome ore            . 
Quartsite               . 
Manganese ore        . 

34 500 
10 800 53 000 

85 000 

Scrap                      . 
Limestone               . !          21 000 

5 400 
20 OX 

Coke 
Charcoal 
Electrode paste    • 

3 500 
5 000 

756 

7 200 
9 500 
1 190 

25 000 

840 

4.     The ohromite deposits of Iran occur mainly in the 

northern and south-eastern parts of the country. 

Mining has been intensified since the last two decades 

for exports.   Although no systematic exploration has 

been taken up to arrive at an overall estimate of 

reserves y the data from the existing mines indicate 

2-2 
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Z - 3TUTTIry and recommendations (cont'd) 

jjujgujgjg^âiè 

the existence of large reserves of chrome ores of 

different grades.   This is particularly true of the 

deposits in the Faryab region in the south where the 

possible reserves may be an estimated 2.5 million tons. 

The ore exported from this area analyses 48 per cent 

CrgOj with a CrAe ratio of 5:1.   The quality and 

extent of Iran's chromite reserves are considered 

adequate to sustain a major indigenous ferro-chrome 

manufacturing industry. 

5.      Occurrences of manganose ore in Iran have been reported 

in the north and north-central parts.   At present only 

one mino, the Shahrokh mine in the Ghom area, is in 

operation.    Available data on the quality of run-of-mine 

manganese ore indicate that it is not suitable for 

•uanufacture of standard grade ferro-manganese because 

the manganese content is low.    The hand-sorted ore 

presently exported oould possibly be utilised after 

blending with imported high grade ore.   It is suggested 

that geological investigations be intensified to find 

additional deposits and obtain definite information 

on the extent of reserves and their quality.    There 

are possibilities of making increased use of local ore 

in the blend with imported ores for ferro -manganese 

production. 

2-5 
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6. Iran should not have difficulty in importing initially 

the required quantity of manganese ore as the inter- 

national trade in this ore is growing.    Supplies may- 

be considered from USSR or from India. 

7. Quartsite occurrences are reported in Ghazvin and 

£yaj¿|¿j£ Lachoulleh areas.   The Ghazvin deposit is at present 

being exploited for the glass factory, but this may 

not be suitable or adequate for ferro-silicon smelting. 

The Lachoulleh deposit has been prospected by the 

National Iranian Steel Company and reserves of about 

5 million tons have been proved.    The quality of this 

quartzite is expected to be suitable.    The Lachoulleh 

deposit has, therefore,  been considered as the possible 

source of quartzite for the proposed ferro-silicon plant. 

8. As all the possible sites for the ferro-chrome plant - 

Ahwaz, Bandar-Abbas and Faryáb - are at considerable 

distances from Lachoulleh, suitable sources of 

quartzite in these areas would have to be located to 

meet the requirement of ferro-chrome production, 

9. Though limestone occurs widely, no systematic work has 

¿jj^j^sfig been done to estimate the reserves and grades in most 

areas in Iran.   Some of the deposits are being utilised 

for cement manufacture and lime burning.   If Isfahan 

2-4 
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2»- Summary and recommendations (cont'd) 

is finally selected as the site for the ferro-manganese 

plant as proposed in this report, the limestone   ^ 

requirements can be met from the same deposits vhieh 

have been explored by the Isfahan steel plant. 

However, extensive prospecting work would have to be 

carried out in Ahwaz, Arak and Faryab areas to identify 

suitable sources of limestone for the alloy steel and 

ferro-chrome plants (in case these locations are 

chosen). 

10. The carbonaceous reductants required for ferro-alloys 

ittWrtfMB                    manufacture are coke, charcoal and woodchips.   It is 

assumed that small size coke will be available from 

the Isfahan steel plant as a by-product of the coke 

oven plant.    However, because of the high ash content 

(15 to 10) and high sulphur content (1.3 to 1.4*) of 

the coke, it is essential to utilize partly charcoal 

for the production of ferro-silioon (75* grade) and 

ferro-chrome. 

11. Charcoal is available in the Isfahan and Caspian sea 

regions.   Further investigations are necessary to 

ensure availability to meet the requirements for ferro- 

alloys production.   Snail quantities of woodchips for 

ferro-chrome manufacture are proposed to be met from 

local sources around the possible locations. 

2-6 
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2 - Summary and recommendations (cont'd) 

Bl9<rtr°tog 

8fof^ l<rTftP 

Prêtent 
consumption 

12. Electrode paste is an important material which is 

not available in Iran.   Electrode paste for ferro- 

alloy manufacture as well as graphite electrodes 

for the electric arc furnace for alloy steelmaking 

would have to be imported initially. 

13. Steel scrap is a major raw material for alloy steel 

manufacture.    It is also required in limited quantities 

for ferro-silicon production (which could be met from 

local sources).    However, this study indicates that 

scrap will generally be in    short supply in Iran in the 

coming years and therefore scrap required by the alloy 

steel plant would have to be imported, at prices 

substantially higher than local scrap prices.    This 

also emphasizes the need to expedite the proposed 

sponge iron project. 

14. Special ferro-alloys needed in small quantities for 

alloy steel manufacture would have to be imported. 

Fano-nllQY demand in Iran 

15. The current ferro-alloy consumption in Iran is limited 

to foundries and is entirely met by imports.    The 

available statistics of past consumption show con- 

siderable variation from year to year.   A study of the 

current foundry practice indicates that the average 

2-6 
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2 - Summary and recommendations (cont'd) 

consumption of ferro-alloys is about 40 kg per ton of 

casting, of which the bulk (58 kg) is constituted by 

ferro-silicon (75JÍ grade). 

Future steel 

16.    In future the major consumption of ferro-alloys will 

be in the steel plants for production of mild and 

alloy steels.    In the absence of definite plans of 

future steel development, the probable production of 

iron and steel including castings has been assumed and 

the corresponding ferro-alloy requirements estimated, 

as shown in Table 2-2. 

Table 2-2 

ESTIMATED FERRO-ALLOY REQUIREMENTS 
(in the years 1972,  1977 and 1082) 

f Kfrfrfrlf productions 
Tonnage steel 
Alloy and special steel 
Silicon steel 
Steel castings 
Iron castings 

Ferro-alloy reauinmenta 
Ferro-sili con 
Ferro-manganese 
Ferro-chrome 

i2Z2_   _427X 
tons tons 

1 400 
4 000 

9 000 
26 000 

500 

ons 

550 000     2500000     5400000 
50 000 80 000 

6 000 
6 000 15 000 SO 000 

50 000 40 000 80 000 

15 OX 
58 000 

500 

2-7 
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2 - Summary and recommendations (cont'd) 

Export 

Ferro-alloy export possibilities 

17.    The world forro-alloy demand and trade have registered 

steady growths in recent years, in tune with the rise 

in world steel production and increased consumption of 

ferro-alloys per ton of steel.    Iran's successful 

participation in the world market would of course 

depend on its ability to produce consistent, high 

quality products and to offer them at competitive 

prices. 

18. The East European countries as well as RCD partners 

of Iran offer good prospects for ferro-alloy exports 

from Iran.   An entry into the UK market, at present 

the largest ferro-alloy importer, may also be possible 

if Iran suitably prices its ferro-alloys.    In addition, 

the countries of South Bast Asia, the Far East and 

Oceania may eventually provide additional outlets for 

some quantities of ferro-chrome, 

19. The export targets considered feasible for Iran are 

given in Table 2-5, side by side with the estimated 

world demand for ferro-alloys« 

2-8 
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2 - Summary and recommendations (cont'd) 

Table 2-5 

TENTATIVE EXPORT POSSIBILITIES FOR FERRO-ALLOYS, 1977 AND 1988 

Probable 
world demand     Tentative e mort tarat. ft* Tm 

W3_ m 
toni toni tons tons 

Perro-chrome         ..     1 700 000 13 000 to 15 000 20 000 to 80 000 

Ferro-ailioon       ..         8ÔOOO0 5000to7OO0 6 000 to   8 000 

Ferro-manganese    ..     5700000 6000to8O00 8 000 to 10 000 

The realisation of these export possibilities depends 

to a large extent on (i) the costs at which indigenously 

mined ores (chromite, quartsite, fluxes, reduotant) can 

be delivered to the ferro-alloy plants and (li) the 

rates at which electric power (which constitutes about 

20 per cent of ferro-alloy production costs)  can be made 

available.    It also depends on Government policy in 

respect of assistance for exports by the mineral- 

processing industry. 

FINANCIAL ANALYST« 

20.    In making the financial analyses of the three projects 

the following procedure has been adopted i 

i)    The capital structure is envisaged on an 

equity j loan ratio of about 50iS0. 

2-9 



M.   N.   DAITUN   ft   CO   PRIVATI   LTD 
UNITED MATIOM mOUiTtm OfVUOPMfftT OtCmZWOH 

rumvri «wit ON 
mm mün MANTI ANO mot snus nmr m mm 

2 - Summary and recommendations (cont'd) 

ii)    The borrowed capital is considered as a 

long-term loan bearing interest at 8 per cent 

per annum and re-payable in 10 equal instal- 

ments commencing from about the third year 

of operation. 

iii)    Deferred charges which include promotional 

expenses, start-up, training, technical 

assistance, know-how and interest during 

construction are amortised in equal annual 

instalments over the first ten years of plant 

operation. 

iv)    The sales prices have been estimated taking 

into consideration local prices prevailing 

in September 1969, international market 

prices in 1969, and the present policy of 

the Imperial Government of Iran to grant, 

where considered necessary, protection to 

local producers for selling in the internal 

market and subsidy for export. 

v)    The requirement of working capital is assumed 

as equivalent to manufacturing expenses for 

5 months to be met by loans bearing interest 

at 12 per cent per annum. 
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2 - Summary and recommendations (cont'd) 

vi)    Depreciation is calculated on a straight line 

basis at 8 per cent per annum on the cost of 

plant ready to operate, excluding the cost 

of land. 

vii)    The profit and loss, and cash flow statements 

are prepared for the first 15 years of plant 

operation. 

viii)    Contributory margins have been worked out in 

the first year in which the respective plants 

are estimated to attain the full rated 

capacity and ratios of contributory margins 

to total sales have been indicated. 

ix)    Break-even charts are prepared indicating 

the fixed cost, total cost and sales receipts 

at various levels of output except for the 

ferro-chrome project which does not reach 

the break-even point even when it attains 

the rated capacity.    The break-even points 

are worked out in typical years in which the 

respective plants are expected to operate 

at full rated capacity. 

2-11 
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FEASIBILITY STUDIES ON FERRO-ALLOY PLANTS 
AND ALLOY STEKL PLANT IN  IRAN  

Dear Sir, 

We have pleasure in submitting our feasibility report 
on the installation of plants for production of ferro-chrome, 
ferro-silicon and ferro-manganese as well as a plant for 
alloy and special steels in Iran. 

The report is presented in five volumes, Volume I 
containing the Summary of the whole report, Volume II  covering 
the raw materials and the markets for ferro-alloys and alloy 
steels, Volume III the study on the ferro-chrome project, 
Volume IV the ferro-silicon and ferro-manganese project, and 
Volume V the alloy steel project.    An abstract precedes each 
volume.    The report is in considerable detail than is custo- 
mary for feasibility studies of this type, in order that all 
the basic data for decision making is available in one place 
and also to focus attention on the action points for imple- 
menting the viable projects. 

With the establishment of machine-building and other 
heavy industries in Iran, the demand for mild steel is rising 
rapidly.    In turn, the need for alloy and special steels 
(which form essential components in equipment or are used 
to cut and shape metals) will also rise.    A legitimate 
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2 - Summary and recommendations (cont'd) 

x)    For working out excess present value and the 

internal rate of return, the following assump- 

tions have been made: 

a) The cost of capital for excess present 

value analysis is considered at 8 per cent 

por annum. 

b) The commencement of operations is consi- 

dered as  'zero' point. 

c) All outflows are assumed to be occurring 

at the beginning of the year and inflows 

at the end of the year. 

d) All cash flows before 'zero ' point have 

been compounded and all cash flows after 

•zero' point have been discounted. 

e) At the end of 15 years of operation, the 

residual value of plant and equipment has 

been assumed at 10 per cent of the original 

cost and shown as an inflow in the 15th 

year. 

f) The working capital is considered as fully- 

salvaged at tM end of 15 years of operation 

and included as an inflow in the 15th year. 
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2 - Summary and recommendations (cont'd) 

jd)    The pay-back period has been computed on the 

traditional basis as well as by discounting 

the estimated future inflows. 

xii)    Wherever exports are considered, net foreign 

exchange savings or earnings have been com- 

puted for the first 15 years of plant 

operation. 

xiii)    For computing the foreign exchange rate of 

return, the same assumptions as given in 

item (x) above have been made for estimating 

foreign exchange flows. 

xiv)    The social benefits to the national economy 

resulting from the projects have been briefly 

mentioned. 

2-13 
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2 - Summary and Recommendations (cont'd) 

Fffffi9-çTOffi rwrc {mm ill) 

FW capac^y 

21. The installation of an export-oriented ferro-chrome 

plant is envisaged in this study*    Alternative pro- 

cesses of ferro-chrome production are reviewed and 

the "Perrin process" selected as the most suitable. 

Keeping in view recent trends in equipment size, a 

smelting furnace of 12,000 kVA and a slag furnace 

of 8,000 kVA are recommended.    The rated annual capacity 

of the plant is 10,000 tons of low carbon ferro-chrome 

and 4,500 tons of high carbon ferro-chrome. 

Location 

22, Availability of adequate electric power is a major 

consideration in selection of locations for ferro- 

alloy plants as production of ferro-alloys iSTolfOf 

very high power «onsumption.    The development of 

generating capacity till 1982 as envisaged by the 

Ministry of Water and Power, Imperial Government of 

Iran, is given in Table 2-4.    The planning for the 

national power grid is shown in Drawing 5131-III-1. 

Locations for tho proposed plants have been selected 

on the basis of power development« 
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TABLE OF   INSTALLED  GENERATING   CAPACITY   FOR   SELECTED  AREAS 

'•) 

V 
\ 

i 
•; 

/ 

REGION 
NAME    OF 

GENERATING    ST S 

TCTAL    GENE"AT '« G      C¿ 

H YDRO 
 —J 

OA; TY * 
1 

: 9 72 ï 98 2 

STEAM HYDRO!    GAS    ¡STEAM 
.  „..      \             i-          --J L.1! " 

S^EAM HO» Z GA S 

i05 ISFAHAN 7 ? 7C 195 -    i    ;5 315 

f SFAHAN 

SHAH      ABBAS 
JÍABEER    OAM 

STEEL    MiLL 

53 

11 - 

53 

5 

_ 
53 

'5 

1            1 
FARAHNAZ    DAM - ?2 - - 22 - - 22 - 

AMIR   KA6EER    DAM - B4 - - B4 - - 84 - 

TEHRAN 
KARAJ 

FARAH   ABAD 

2365 

250 — 

300 

2 50 : 

300 

250 — — 

TARASHT 

MANZIL 

50 95 

240 

165 305 

AHWAZ 

PAHLAVI     DAM 

150 

500 

3S0 

500 

400 

500 

KWPA 
REZA    SHAH   DAM 

KARUN    DAM 

RIVERS    POWER 

— 

- - - 

1000 

420 — — 

1000 

870 

1200 

KERMAN 
ZARAND 60 

30 

120 

_ 60 

120 

_ 120 BANDAR   ABBAS 

FARS 

SHIRAZ 

OARIUSH  KABEER DAM - e 
52 

- 8 

52 

— 8 

52 

TABRIZ 12 - 30 - - 30 — - 30 

AZERBAIJAN 

ARAS   0AM 

SHAHPUft    DAM 

KUROSH KABEER DAM 

- 

21 

6 

IO 

- — 

21 

6 

10 - — 

21 

6 

IO 

- 

KHORDESTAN 
SANANOAZ — — — 10 

•m—•—i t—¡  

— - 

fQO 
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APACITY   FOR   SELECTED AREAS 

LEGEND 

63 KV     TRANSMISSION LINE 

132   KZ     TRANSMISSION LINE     •• 

230KV     TRANSMISSION LINE 

400KV    TRANSMISSION LINE 

FUTURE    EXPANSION     1972 - 1977 

DAMS   (0) 

TOWNS   fc   CiTYS 

mm 

m> I— 

AREA    COVERED    8Y    REGIONAL 
ELECTRIC    SUPPLY    C» 

TOTAL INSTALLED GENERATING CAPACITY IN IRAN 

PLAN 
PERIOD 

4TH    PLAN PERlOO 
ENDING    IN 1972 

5TH.    PLAN PERIOD 

ENDING    IN 1977 

6TH.   PLAN PERIOD 
ENDING   IN 1982 

7TH    PLAN PERIOO 
ENDING    IN 1987 

GENERATING 
CAPACITY IN MW. 

2581 

4441 

6876 

9376 

ADDED 
CAPACITY IN  MW. 

I860 

2431 

2700 
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2 - Summary and Recommendations (cont *d) 

Table 2-4 

DEVELOPMENT OF GENERATING CAPACITY FOR SELECTED AREAS 

Total generating capacity in MM 

Region & gene- 
rating station 

ISFAHAM 
Isfahan 
Shah Abbas i 
Kabeer Dam 1 
Steel Mill 

TEHERAN 
Farahnaz Dam 
Amir Kabeer Dam 
Karaj 
Farah Abad 
Tarasht 
Manjil 

Ahwaz 
Pahlavi Dam 
Reza Shah Dam 
Karun Dam 
Rivers Power 

_ÜZ¿ 1977 1966 
Steam Hydro Gas     Steaja ifcâ££ ¿feg    S^eajj jfcâ£Q ¿fe£ 

175 70 

53    - 

22 
84 

236.5 - 
250      - 

50      - 

150 

15 

95 

500     - 

195 

300 
250 

240 

350 

5T 

22 
84 

105        315       -      105 

53      - 

15 

165 

500 
10OO 
420 

15 

300 
250 

22 
84 

-      305 

400 
500     - 

1000      - 
870      - 
-    1200 

flBJWAJf 
Zarand 
Bandar Abbas 

FARS 
Shiraz .. 
Dariush Kabeer Dam 

AZERBAIJAN 
Tabriz •• 
Aras Dam •• 
Shahpur Dam        .. 
Kurosh Kabeer Dam 

KKORDBSTAN 
Sanandaa •. 

60 

12 

30 

52 

30 
21     - 

6    - 
10    - 

120 

8 

21 
6 

10 

60 

52 

30 

10 

120 
-     120 

52 
8 *• 

30 
21 - 

6 - 
10 - 
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Faryab 
location 
suggested 

23. Three locations for the plant - Ahvaz, Bandar Abbas 

and Faryab - have been evaluated.    The installation of 

the ferro-chrome plant at Faryab, near the chromite 

mines, is proposed  in view of the favourable operating 

economics and availability of water supply.    This is 

also  in keeping with the Government policy of developing 

the south-eastern part of the country. 

24. It must be emphasised that setting up the  ferro-chrome 

plant   in this area  is entirely dependent  on the timely 

development of the power supply system.     The Ministry 

of Water and Power has given us to understand that if 

Faryab-Bandar Abbas region is selected as  a suitable 

location for siting the plant, adequate 3upply of power 

could be assured within a period of three years from 

the date of decision.    Depending on the time schedule, 

the power could be  supplied either by extending the 

national grid or by installation of a power plant at 

Bandar Abbas. 

Infra-structure 
4fV9lvPI8fnft  

25.    It is suggested that in order to speed up the insta- 

llation of the plant, immediate steps be taken for: 

(i)    developing power supply; 

(ii)    prospecting for quartz it e and 
limestone in Faryab area; 

2-16 



M.   N.   DA ITU R »   CO   PRIVATI LTD 

Recommendations  (cont'd) 

««•• mrm ^nwAi otmornnr ovm^ 
  „   HmUn   **" ON 
"*MWB """» *• «urnuM **r m mm 

(ill) developing the chromtte mines  as well 
as the selected sources of quart zite 
and limestone; 

(iv) investigating the availability of water 
in required quality and quantities from 
river Minab; and 

(v)  improving the road linking the mines to 
the metalled highway to Bandar  Abbas. 

Mgr ffÇttlUep 

26.    The general layout of the  ferro-chrome plant has 

provision for future expansion.    The major equipment 

and facilities have been selected and the requirements 

of water, power and other utilities estimated.     The 

plant flow sheet is given in Drawing 5131-III-5. 

Construction 
schedule 

27.    The construction schedule and network planning indicate 

that the plant could be completed in about 30 months. 

Project cost 

Cost estimates 

28.    The total project cost is estimated at $ 11 million 

as given in Table 2-5.    Of this the capital cost for 

plant and facilities within the plant boundary is 

estimated at $ 10 million   (Table 12-1, Appendix 12-1, 

Volume III). 
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oorollary to this development is the setting up of ferro- 
alloy capacity to process Iran's mineral resources into 
exportable higher-cost products and to provide the alloying 
ingredients for the growing mild steel and alloy steel 
industries. 

Teams of the Consulting Engineers visited major raw 
material deposits and possible plant locations in Iran. 
Series of detailed discussions were held with the Ministry 
of Water and Power, the Ministry of Economy and the Plan 
Organization of the Imperial Government of Iran and with a 
number of public and private enterprises to determino the 
various local factors (such as costs of power,  raw materials, 
construction materials, and labour and supervision) which 
form the base of the financial analyses in the report. 

The proposed ferro-chrome plant would be export- 
oriented, and could be located at Faryab which is close 
both to Iran's major chromite deposits as well as to the 
port of Bandar-Abbas.    However, this requires infra-structural 
development;    for instance, the decision to extend the power 
system to this area has to be made and work undertaken on 
further development of the chromite mines as well as sources 
for quarts!te and limestone. 

This study indicates that the ferro-chrome project 
would not be commercially viable on the basis of the raw 
material and power cogts assumed and the international 
selling prices obtaining at the end of 1969.    However,  the 
economics of the project show considerable improvement if 
the selling priées prevailing in first quarter of 1970 are 
taken into consideration, '    ¿n there has been a general 
increase in ferro-alloy prices.    Also, the project offers 
important social benefits (such as development of the Bandar- 
Abbas area)  and good foreign exchange earnings. 

The main consumer of ferro-slj-icon and ferro-mangañese 
will be the new integrated steelworks at Isfahan.    It is 
proposed that the production of these two ferro-alloys be 
combined in a single plant, which could be advantageously 
located adjacent to the Isfahan steelworks.    This would 
reduce overall capital investment by the sharing of facili- 
ties between the two products as well as sharing utility 
supplies with Isfahan itself. 
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Z - Summary and Recommendations 

UNITED NATIONS INDUSTRIAL DEVELOPMENT OñGANtZAÍtON 

(cont'd) 
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Manpower 
requirement 

Know-how 
requirements 
and toftfcntog 

Coat of 
eleotrlo 
BfltSZ  

Table 2-5 

FEBRO-CHROME PLANT i PROJECT COST ESTIMATE 

(Thousand dollars) 

1. Plant oost 
2. Promotional expenses 
3. Start-up expenses      .. 
4. Training expenses 
5. Technical assistance 
6. Know-how . • 
7. Interest on loan during 

construction .. 

Total 

Foreign Local 
currency currency Total 

6 298 3 753 10 051 
_ 50 50 
_ 41 41 
38 72 110 

_ 100 100 
100 - 100 

445 T , 446 

6 861 4 016 10 897 

Sav J 11 million 

29. A typical organization chart is developed.   The total 

manpower requirement would be 312,  including executives, 

supervisors and operation, maintenance, administration 

staff. 

30. Technical know-how for production process and initial 

assistance for operating the plant and exporting 

products will have to be obtained from abroad.    It 

will also be essential to train key personnel abroad 

for periods of 8 to 6 months. 

31. Mo published electric power tariff exists at present 

for electro-Haetallurgical industries in Iran and it 

is understood that this is now under preparation. 

2-18 



M.   N.   DAITUR   ft   CO   PRIVATI   LTD 
UNITED NATIONS «NDUSTWAl UVtLOfMtNT OKANIZAVON 

ftumin  MKMT   ON 
mm-Miort nmn AND mor sruu HAHT IN MAN 

J{ * autiftPSr and recommendations  (cont'd) 

Production 
cost 

frasa orice 

Profit & loss 
statement 

The Ministry of tfcter and Power has indicated that 

the power rates applicable to such industries are 

normally negotiated.    Considering the large quantity 

of power required (22,000 kVA) at high load factor 

and high power factor by the ferro-chrome plant - an 

ideal consumer from the viewpoint of the supply 

company - an average rate of 5 mills per kWh has been 

considered for this feasibility study. 

32. On this basis the works production costs are estimated 

at: 

i 156.5 per ton of high carbon ferro-chrome, 

i 198.2 per ton of silico-chrome,  and 

p 245.5 per ton of low carbon ferro-chrome. 

Financial analysis 

33. The ex-works sales prices realisable by this project 

are considered to be as follows: 

¿/ton 

High-carbon ferro-chrome     ,. 216 

Silico-chrome ,. 253 

Low-carbon ferro-chrome       ., 316 

34. The profit and loss analysis is presented in 

Table 2-6.    It will be observed that the plant 

incurs heavy losses upto the 11th year (the cumulative 

losses upto this year come to about i 5 million). 

2-19 



'  - 3unmarv and reootim^nciatícT!   (c^"+, *à) Table 2-3 

PRO PIT AMT-  TOSS STATENE." 

(Thousand dollars^ 

iL ill EL. W 
A.      Income 

E. 

Total sales receipts   (^be-works) 

MapHfag^Vlf¡Pi efflenfïg 

1. Raw materials .. 

2. Eleotric power 9 5 ailla.. 

3. Labour and supervision    .. 

4. General plant and o/eruaau 

5. Other costs   f/ ,. 

TOWAI   (M      .. 

arcas yrcflt/lflfla ih- B)   •• 

Othar expensas 

1. Depreciation @ Q% ., 

2. Interest on working capital 

3. Interest on loan oapita1 

1, Deferred charges .. 

5. Sales expanses .. 

Total  (Dj 

Net profit/loss il - li) 

Current .. 

Cumulative .. 

2 066        3 342 4 132      4 132        4 13?        4 152        4 1? 

756 1 167 1 432 1 432 1 432 1 432 

36d 452 563 563 563 563 

494 494 494 494 494 494 

507 507 507 507 507 507 

 aa 108 140 -Uß 140 140 

2 175 2 728 3 136 3 1?6 3 136 3 136 

-109 614 996 996 996 996 

803 803 803 Ó03 803 803 

66 94 9« 96 96 96 

480 480 480 432 384 336 

94 94 94 9« 94 94 

 21 _34. _£ _£ 42  42 

1 464 1  495 1 515 1 467 1 419 1 371 1 3' 

•1 573 -881 -519       -471 -423 -375 -3'"' 

•1 573     -2 454       -2 973   -3 441     -3 867      -4 242     -4 5> 

•/   Other ooats comprise expenses incurred on utilities, consumables, repair and maintenance and r< 
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Table 2-3 

"0'?IT ANE  TOSS STATEMENT 

(Thousand dollars) 

Table 2-6 

3f 
Year of operation 

VII VIII IX XI XII XIII XIV XV 

4 152        4 152       4 152        4 152       4 152        4 152       4 152        4 152       4 152      4 152 4 152 

1 452 1 452 1 452 1 452 1 452 1 432 1 452 1 452 1 452 1 452 1 452 

565 565 565 565 565 565 565 565 565 565 563 

194 494 494 494 494 494 494 494 494 494 494 

507 507 507 507 507 507 507 507 507 507 507 

-UQ 140 140 _L£ -UP. 140 140 _Ü2 -U£L 140 140 

3 136 5 156 3 156 5 136 5 156 3 136 5  156 3 138 3 136 5 136 5 156 

996 996 998 996 9% 996 996 996 996 996 996 

805 80S 805 303 805 805 805 305 399 - - 

96 96 96 96 96 96 96 96 96 96 96 

39 i 556 238 240 192 144 96 18 - - - 

94 94 94 94 94 94 - - - - - 

42 42 _£ _£ _£ _J£ _£. _£ -JL —£ _£ 

1 419 1 571 1 525 1 275 1 227 1 179 1 057 939 537 138 158 

-425 

«   aal 

-575 

A   9 A9 

-527 

A   K«Q 

-279 

_1   AAA 

-251 

-s rt79 

-185 

-5 ?A2 

-41 

_s sos 

7 

-ft 296 

459 

-4 SIT 

858 

-5 979 

858 

-5 121 

.ir and maintenance and relining reserve, 
2-20 
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ga^fr flow 

Effect of 
higher prtog 

From the 12th to the 15th year the plant is estimated 

to make a profit of about $ 2 million leaving a 

cumulative net loss of about $ 3 million by the end 

of the 15th year. 

55.    The cash flow statement is presented in Table 2-7. 

To make good the heavy cash deficit arising out of 

losses in operation, additional funds to the tune of 

$ 1,350,000 are required.   If interest charges are to 

be paid on these additional funds,  the cash deficits 

again appear and to avoid this vicious circle it has 

been assumed for this exercise that  such additional 

funds are provided free of interest charges.    It will 

be observed that the net surplus at the end of 15th 

year will be ^ 3.20 million and after providing for 

repayment of additional funds of % 1.35 million,  the 

net surplus will amount to $ 1.85 million as against the 

equity capital of $ 5 million. 

36.    International market prices for ferro-alloys have 

recorded an upward trend and prices la the first 

quarter of 1970 wore 10 to 20 per cent higher than 

those assumed for the profit and loss analysis  (based 

on prices prevailing in the last quarter of 1969). 

The effect of the higher sales realisation, assuming 

the same manufacturing and other expenses as given 

in Table 2-6, is shown graphically in Fig. III-2. 
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2 - Suramarr and recommendations (cont'd) 
'I 

CASH 

(Thou 

Sources of cash 

Net profit/"1 opu 

Addi depreciation 

clef er reí dur ge a 

Operating surplus/défiait 

Additional '"unds ^interest free) 

Loan repayment .. 

Estimated cash oalance/deficitmcy - current 

. cumulative 

.1 573 

603 

94 

-676 

700 

24 

-861 

803 

94 

16 

16 

JSLT 

-519 

803 

94 

378 

200 

578 

.471 

803 

94 

426 

200 

626 

-423 

803 

94 

474 

100 

574 

- - 600 600 600 

24 16 -22 26 -26 

24 40 18 44 18 

5' 
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Table 2-7 Table ; 

CASH FLOW STATIMBfT 

(Thousand dollars) 

JL- -n. 
Year of I 

-EL 
iL Vili 

-"• -*- 
-a. _BL nn JUL SL 

-471 -433 -375 -337 -379 -331 -183 -41 7 459 856 858 

803 803 803 603 803 803 803 803 803 399 - - 

94 94 94 94 94 94 94 - - - - - 

426 474 523 570 616 666 714 763 810 856 858 656 

300 -122 150 - - - - - - - - - 

636 574 673 570 618 666 714 763 810 658 858 858 

600 600 600 600 600 600 

36 -36 72 -30 18 66 

44 16 90 60 78 144 

600 600 600 - 

114 162 310        858 858 856 

256 430 630     1 468      2 346     3 304 

|    SECTION  2 
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M   N   DAtTuft a co    PRIVATI   LTD. 50th May 1970 
5130-255A 

The Indigenous demand and export potential for ferro- 
silicon and ferro-man gane 8 e warrant installation of a good 
lized plant. 

For the alloy steel plant, of the various locations 
considered Ahwaz and Arak are considered suitable.   Ahwaz 
has the advantages of better access to imported and local 
scrap and better water availability.   Based on the 1977/78 
alio/ steel demand,  an optimum-sized plant has been proposed. 

The alloy steel plant and the ferro-alloy plants 
incorporate modem and provon processes in order to be able 
to produce quality products at competitive costs.   Provision 
has been made in the plant layout designs for substantial 
expansion in future«   While this does not add to initial 
investment,  it does allow the plants to take advantage of 
substantial economies of scale as the demand increases. 

The report indicates areas where foreign collaboration 
arrangements would be needed for the purpose of plant 
engineering, training of Iranian personnel and technical 
assistance during initial operations. 

The financial analyses of each project over a 15-year 
period show that the plants for production of ferro-silicon 
and forro-manganeso as well as alloy steels would be commer- 
cially viable.   The ferro-chrome plant though not commercially 
attractive, may still be given consideration in view of the 
rising trend in world ferro-chrome prices and the social 
benefits which would accrue. 

The salient features of the projects are summarised on 
the nes.t page. 

This is considered to be the appropriate time for Iran 
to take the decisions and concrete steps leading to construc- 
tion of the projectc under study.    For instance, considerable 
detailed prospecting and development work is required on the 
manganese ore, chromite, quartz ite and limestone deposits; 
power, water and transportation systems have to be developed 
at the locations;    and decisions are required on the plant 
locations themselves as well as on financing and know-how 
arrangements. 
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M.   H.   DAITUR   •   CO   PRIVATI   LTD 

 g - SUBEary &nfl Recommendations (cont'd) 

UNITED NATIONS INDUSTRIAL MVCIOFAKNT ORGANIZATION 

MAMMUTT   MPOAT   ON 
nmo-Auon nttm AND MIOT sraiu wm m mm 

Contributory 

Internal rate 
of return & 
present value 
Miftl/alg  

Foreign 
exchange 

Social 

57. The contributory margin at full production level 

(based on the financial analysis in Table 2-6) works 

out to about % 2 million.    This corresponds to a 

contributory margin : sales receipt ratio of 0.48. 

58. The internal rate of return before tax is about 1.4 per 

cent, as given in Table 2-8.    The present value 

analysis indicates a deficit of about $ 5 million. 

59. The foreign exchange earnings of the project are 

estimated at about ? 3.5 sillion in the third year of 

operation (first year of full operation)  gradually rising 

to a little over $ 4 million in the 14th year.    If the 

chrome ore utilised in the project which could otherwise 

be exported is also considered, the effective net foreign 

exchange earnings would be $ 2.6 million in the third 

year of operation gradually rising to $ 3.2 million in 

the 14th year.    The rate of return of foreign exchange is 

about 34 per cent per annum as worked out in Table 2-9. 

40.    The direct employment potential of the project is 

about 300.    In addition, substantial indirect employment 

would be created due to the development of mining, 

transport and other activities.    The location of the 

ferro-chrome plant in Faryab-Bondar Abbas region would 

also assist the process of development and industrialization 

of this area. 
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IMTED NATION* INDUSTtUM. DIVCLOfMENT ORGANIZATION 

HAimirr MKMT ON 
MNKMUors nmn AND AUOT sruu mmr m NUN 

2 - Summary and recommendations (cont 'd) 

Table 2«« 

INTERNAI RUTE OF RETURN 

(Thousand dollars) 

Estimate for 
the pmrlod 

Conetruotion period 

0 to 12 months 2 000 
13 to 24 months 5 700 
25 to 30 months        2 600 

»gh 9Vtfl°Wg 

Tear of opération 

I 
II 
III 
IV 
V 
VI 
VII 
VIII 
IX 
X 
II 
ni 
nu 
nv 
XV 

250 
150 
300 
200 
100 
150 

Total • • 

?Aj99Mirttj.»t 

2 OSO     2 102 
5 786     5 872 
2 814     2 828 

250 
149 
294 
194 

95 
141 

250 
147 
283 
185 

91 
133 

Estimate for. 
the period 

•Pjfih iflflg« 
¿/ Pyoountedat 

-130 
580 
954 
954 
954 
954 
954 
•54 
954 
954 
954 
954 
954 
954 

2 758 

12 650       12 891   12 773 14 656 

average rate of return» 

txoees at lovwr trial rate (tf)       =     13 338 - 12 773 
Deficit at higher trial rate (2%)   =     12 891 - 12 182 

-129 -llf 
568 55T 
926 907 
917 881 
907 864 
899 847 
890 831 
881 814 
872 798 
863 782 
855 767 
846 752 
838 737 
830 723 

\  375 2 049 

13 338     12JB& 

565 
709 

Average rate of return   «   1 • If III + Jflft) 

§/ «mal oash surplus Table 15-5 

= 1.44* 
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UNITED NATIONS INDUSTRIAL DEVEtOPMfNT OKCMIZATtOH 

HAUHUrr  UfOHT  ON 
rtmC-ULOTÍ   KANTS   «MD  AUOf  ITUU   HMHT  IN  MAN 

2 - Summary and recommendation« (cont •d) 
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2 - Summary and Recommendation» 

UNirCO NATIONS INOUiTMM. DtVUOfMtNT OKCANIZAVON 

MAMMUrr  MKMT  ON 
KMo-Miors ntun AND AUOT iruu nmr m «UN 

(cont'd)  

FERRO-SILICON AND FERRO-MANGANESE PLANT  (VOL. IV) 

Plant oapaclty 

41.    Ferro-silicon and ferro-manganese capacities are being 

installed primarily to meet the local demand, parti- 

cularly that of the Isfahan steel plant.    Keeping in 

view the requirements  In 1977 and 1982,  it  is suggested 

that a plant with capacity of 17,000 tons ferro-silicon 

(75% grade) and 38,000 tons ferro-manganese per year 

be installed» 

Proceas 

42.    Taking into consideration the grades of ferro-alloy3 

to be produced, the comparative cost of alternative 

processes and availability of coke and electric power, 

the adoption of the electric smelting process is 

proposed for the production of both ferro-alloys. 

togaUQR 

45.    TVo alternative locations for the ferro-silicon and 

ferro-manganese plants - Ahwaz and Isfahan - are 

discussed.    Evaluation of the sites indicates that 

setting up a single ferro-alloy plant to produce both 

ferro-silicon and ferro-manganese at Isfahan would be 

advantageous, and this site is therefore suggested. 
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E - Ouaaiai'y and Rccommcndatione (cont'd) 

UNfTIO NATKH* MDUSTWAL OMLOtMViT OMMMZATI0N 

rumnirr woftr ON 
wmotman «ANTI ANO AUOT srtut MANT W «MM 

Malor facilities 

44. A plant general layout has been developed which has 

provision for substantial expansion in future.    The 

major production facilities include a 24,000 kVA 

furnace for ferro-silioo n and a 20,000 kVA furnace for 

ferro-manganese smelting,    Tho plant flow sheet is 

given in Drawing No. 5131-IV-3. 

45. In order to minimise capital investment, the maximum 

possible integration of utility and service facilities 

for the ferro-alloy plant with the Isfahan steel plant 

is proposed. 

46. The construction sohedule visualises that this ferro- 

alloy plant could b« «o«pl*ted in 24 months after 

preliminary work such as finalisation of the plant 

site and infra-structure development. 

Project 
22Ú  

47. The estimate of total project cost is $ 10.5 million 

including foreign exchange of $ 6.6 million as given 

in Table 2-10. 
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M.N.OAITUR •   CO     PRIVATE    LTD. 50th May 1970 
5150-235A 

IRAN t PROPOSED FERRO-ALLOYS AND ALLOY STEEL PROJECTS - SALIENT FEATURES 

Fono—chromo 
Ferro-silicon and 
f e rro -man gane so 

Plan*  
Alloy steel 
 BksS  

Suggested location Faryab or 
Bandar-Abbas 

Isfahan Ahwaz or 
Arak 

Capacity tons/yr      Low C     10 000       FeSi   17 000 
High C     4 500       FeMn   56 000 

50 000 

Project cost 
(lncl foreign 
currency jf mill) t mill        11.0 

(6.9) 
10.5 
(6.6) 

52.0 
(29.3) 

Manufacturing 
and other 
expenses a/ % mill   4.7 

Sales receipt a/   i mill   4.1 

9.4 

11.9 

24.1 

29.1 

Internal rate 
of return 1.4 14.5 10.0 

Rate of return on 
foreign exchange 34.0 43.7 10.0 

Excess present 
•alue (at 9Jt rate)     ft mill        -6.5 

Pay-back period b/    years 

8.0 

7.2 

12.5 

8.5 

a/   In first year of full production 
b/   By traditional method 
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M.   N.   DAITUR    »   CO   PMVATI   LTD 
mno mvom MOUSTMAL DêWOMêHT ommzAnoN 

HMWUTT   MMMT ON 
mmo-mon MANTI AND AUOT STIIU WANT IN MAN 

2 - avtamAiy afta rôcommênaatlona (eont »a) 

«""»wer 

Production 
££fii  

Table 2-10 

ESTIMATED TOTAL PROJECT COST 

(Thousand dollars) 

1. Plant cost •• 
2* Promotional expenses 
3, Start-up expenses     .. 
4« Training expenses      •• 
5. Technical assistanco 
7. Interest on loan during 

construction •• 

Total        .. 

Foreign 
currency 

6 139 

42 

6 581 

Local 
«urroncy     Xflaj 

3 719 
50 
32 
78 
80 

LJÏ2 

9 858 
50 
32 

120 
80 

400 

10 540 

48. The plant would require a total staff of 317.    It 

is essential that key personnel receive training 

abroad..   Foreign assistance for the operation of the 

plant during the initial poriod is suggested. 

49, LB mentionod oarlier,  an average power rate of 

5 mills per Ktfh has boon assumed for this electro- 

net allurgi cal industry.    Works production cost is 

estimated at: 

i 149 per ton of forro-silicon (75# grade), 

i   92 per ton of forro-silicon (45* grade), and 

4 147 per ton of ferro-manganese. 
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UNMD NATIONS INDUSTRIAL MVELOfMCNT ORGANIZATION 

rtAsmirt MMAT ON 
nmo-MLort HANTS AND tuor $ruu HAUT m NUN 

2 - Summary and recommendations (cont fd) 

Salee orice 

financial analysis 

50,     The sales prices realisable by this project, domestic 

as well as export are estimated as follows: 

Ferro-silicon 

frrtert 

Domestic 

Export 
Export 

Jasls. 

f.o.r. Isfahan 

f.o.r. Isfahan 
f.o.r. Persian Gulf port 

(75ft grade)    Ferro-manganese 
f/ton |/tc 

280 

135 
160 

rton 

200 

85 
105 

Profit and 
Ì2M  

51.     The statement of estimated profit and loss after tax 

resulting from the operation of the plant over a 

period of 15 years is given in Table 2-11.    The annual 

average net profit after tax is estimated at ¿ 1.4 

million, representing a return of about 13.3 per cent 

on the total investment of t 10.5 million. 

Taxation 

52.     Under the Inland Revenue Act 1967, the ferro-alloys 

industry is likely to got substantial tax exemptions. 

It is assumed that profits during the first 5 yean 

of operation will be totally exempt from taxj    from 

the 6th year onwards an adhoc tax rato of 33% of the 

total income from the project has been assumed after 

taking into account various exemptions. 
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- 3uTK.cjrr au.,    r co-x.ie ridat.io.i3   (oo:^») Table °-ll 

PROFIT AI'D I0SS TT^TF/ 

(Thousand dollars 

III _£L 

ft,    Income 
Sales receipt - Ferro-silicon 

- domestic ? * 230 
- export     ¿* i 135 

Ferro-manganese 
- domestic I ¿ 200 

Total (A) 

B.   Manufacturing expertes 
Raw materials 
Electric power 
Labour & supervision 
General plant oxpense 
Other eosts 

Total  (3) 

G.    Groas profit/losa  (A-B> 

n,    Other expenses 
Depreciation •• 
Interest on working oapital 
Interest on loan capital      .. 
Deferred charges •• 

Total (D) 

vit   Net. orofltAoï. (C - D) - «ur-ent 

- current 
- cumulative 

1 260 
608 

4 468 

? 096 
616 
383 
397 
203 

3 695 

773 

784 
1?0 
440 

—22 

-641 

-641 
-641 

1 630 
1 215 

3 036 
953 
383 
397 

_30¿ 

5 070 

1 325 

781 
156 
440 

—za 

2 100 
1 283 

2 520 
1 080 

2 300 
945 

3 080 
810 

3 500       4 400       5 300       S 800     .JL2ÛP   JLJ 

6 395       7 783       8 900        9 545     10 190     10 3 

3 678 
1 118 

383 
397 

_360 

5 936 

4 173 
1 197 

383 
397 
401 

4 448 
1 241 

383 
397 

_423 

784 
180 
440 

—2Û 

784 
192 
396 

—za 

-125 

-125 
-768 

373 

373 
-593 

907 

907 
514 

784 
204 
352 

—za 
1 414       1 450       1 474       1 442        1 410 

1 243 

1 243 
1 757 

4 668 
1 276 

383 
397 

6 551        6 892       7 165 

1 847       2 349       2 653       3 025 

784 
216 
308 

1 378 

1 647 

544 

1 103 
2 860 

7 

3 

1 

1 
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Ta3le °-ll 

PROFIT AI'D LOSS «STW&tF/T 

(Thousand dollars) 

Table 2-11 

• «m» arniMiBraMon xnmr ET "2Z 

'1 2 300 S 080 3 380 3 640 3 920 4 200 4 480 
30 945 910 675 540 405 270 135 

4 760       4 760        4 760       4 760 

ÇO       äJQp. 6 500      6800       7 30Q        7 600       7 600        7 600     JUfiû     JLfiÛÛ     JLfiQP.     J-SÛÛ 

0       9 545     10 190      10 855     11 480      11 925     12 070      12 215      1? 360     12 360      12 360      1? 360 

•3 4 448 4 668 4 998 5 218 5 438 5 438 5 438 5 458 5 438 5 438 5 438 

7 1 241 1 276 1 328 1 365 1 398 1 398 1 398 1 398 1 398 1 398 1 398 

^ 383 383 383 385 383 383 383 383 383 383 383 

'7 397 397 397 397 397 397 397 397 397 397 397 

U -££ _Hi 468 _48£ _50J 504 504 504 _5fii _§0J 504 

6 892       7 165        7 574       7 847 8 120 8 1?0        8 120       8 120       8 120        8 120       8 120 

2 653        3 025        3 261       3 653        3 805       3 095 4 095 4 240        4 240        4 240        4 240 

T7 

•17 
14 

784 
204 
352 

_-Z2 

1 410 

1 243 

1 243 
1 757 

784 
216 
508 

1 378 

1 647 

544 

1 103 
2 860 

784 
228 
264 

—Zft 

1 915 

652 

1 283 
4 143 

784 
240 
220 

—12 
1 346       1 314 

2 319 

765 

1 554 
5 697 

784 
240 
176 

_Z2 

1 270 

2 535 

837 

1 698 
7 395 

784 
240 
132 

_Zû 

1 226 

2 724 

899 

1 825 
9 220 

784 
240 

88 

784 
240 

44 

1 112 1 068 

2 985 3 172 

984 1 047 

1 999 2 125 
11 219 13 344 

599 
240 

639 

3 601 

1 188 

2 413 
15 757 

240 

240 

4 000 

1 320 

2 660 
18 437 

240 

240 

4 000 

1 320 

2 680 
21 117 

2-90 
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M.   N.    DAITUR   »  CO    PRIVATE   LTD 

UNITED NATIONS INOUSTAWU. OMLOMIINT OWNIZAItON 

numirt won ON 
HMO-MlOrt   KAHTi AMD   AU0Ï ITUU  PUNT  IN   MAN 

2 - Summary and recommendations (cont 'd) 

Qmh Aw 

Contributory 
ITS 

Break-even 
chart 

Internal rate 
of return and 
excess present 
Sitial  

53. Estimated figures of cash flows aro given in 

Table 2-12.    It will be noted that after repayment 

of long-term loan there is a cumulative net surplus 

of about i 26 million at the end of the  15th year 

against the capital investment of about t 5 million. 

54. The contributory margin amounts to $ 4.6 million in 

the 9th year (the first year of production at  rated 

capacity).    This corresponds te a contributory margin: 

sales receipt ratio of 0.39, 

55. The break-even chart is presented on the following 

pago (2-    ).   In the first yoar of full rated 

production (ninth yoar of operation) the plant can 

be expected to break-even when operating at about 

44 per cent of the rated capacity. 

56.     The internal rate of return works out to about 14 per 

cent as given in Table 2-13.    The excess present 

value analysis indicates an excess of about 

$ 8 million and the prosent value index is 1.62. 
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- áirr.rr.'-try ana reoonraend  tioas   (cont'd, 

Table 2-12 

CA3H FLDí STATEMENT 

(Thousand dollars) 

3ash Inflow 

Profit/loas after tax 

Add - depreciation 

- deferred charges 

Operating surplus/deficiency 

•lash outflow 

Loan repaynvent 

Net surplus /deficiency - current 

- cumulative 

II in     rV 
Year of or 

VI        VII    VIII 

907 1 243 1 103 1 283 1 554 

784 784 784 784 784 

70 70 70 70 70 

729   1 227    1 781 ? 097 1 957 2  1»7 2  408 

641 -125 373 

784 784 784 

70 70 70 

213 729 1 227 

550 550 550 550 550 550 

213 729 677 1 211 1 547 1 407 1 587 1 858 

213        942    1 619   2 830    4 577   5 784   7 371   9 2*9 

SECTION   1      | 



Table 2-12 Ttble ^^ 

CASH Flui STATEMENT 

(Thousand dollars) 

IS g 1 il ïIL ïIIL _a_   -X_    JL     fti    xtti     kív      ir 

373 907 1 243 1 103 1 283 1 554 1 898 1 8?5 1 999 2 125 2 413 2 680 2 680 

784 784 784 784 784 784 784 784 784 784 399 - 

70 70 70 70 70 70 70 70 - 

127 1 781 2 097 1 957 2 137 2 408 ? 55? 2 879 2 7« 2 909 2 812 2 880 2 680 

550 550 550 550 550 550 550 550 550 550 ... 

677 1 211 1 547 1 407 1 587 1 858 2 002 2 129 2 235 2 359 2 812 2 680 2 680 

519 2 830 4 377 5 784 7 371 9 219 11 231 15 380 15 595 17 952 20 764 23 444 26 124 
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M . N. DASTun ft co   PRIVATI   LTD. 30th May 1970 
5130-235A 

The ferro-sili con, ferro-manganese and alloy steel 
projects will provide important materials for the country's 
development and defence efforts as well as assist the export 
programme.    In addition, they will provide the impetus for the 
development of auxiliary industries - both for feeding mate- 
rials to the new projects and processing their products. 

Respectfully submitted 
M.N. DASTUR & COMPANY PRIVATE LTD. 
by 

M.N. Dastur, Managing Director 

cet Chief, Purchase and Transportation Service 
United Nations 
New York, NY 10017 
USA. 
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Pay-back 
period 

57,      On the traditional basis, the pay-back period is 

7.6 years and on discounted basis at 8 per cent it 

comes to 8.5 years* 

Foreign 
exchange 
earnings 

56*      The net savings in foreign exchange increase from 

about ¿2.2 million in the first year to about 

7 million in the 14th year.   The rate of return of 

foreign exchange presented in Table 2-14 is estimated 

at about 44 per cent. 

Effect of ferro-manganeso export 

59.      The financial analysis  has not considered export of 

forro-manganese, because the works cost of production 

is estimated at t 146 against an estimated f.o.b, 

sales prico of $ 105 only. 

The foreign exchange component of the works cost 

of production would depend upon the proportion of the 

indigenous ore blended with the imported ore.    This 

is estimated at i 71.5  per ton of ferro-manganese 

with lOOg imported ore.    The rate of return of 

foreign exchange would then work out to 45 por cent 
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2 - Summary and recommendations  (cont'd1) 

o 
tí 
e 
•H 

CD 

«a 
J3 

g 

£ 

** 
$ 

T3 
O 

•H 

0) 
Ci 
Q) 

l-P 03 
I tO   -4J 

kfi aî «o 
N rH C>  0>  ^ © "5 
O tO C 09 «O ** to 

ss* r>. uj on r4 api 
»o €5 o-t ^4 9>\ 
CJ M «-• Cl NI 

I Oil 

£l§Sc? 
ICV 

; »-• fol     cvl 

I     HI 

towioiogjtpevco ti^iocvO<7iajto 
t«. H o <r t>- 05 ev iß 

«O «O «O "* r- te m co 
f- Ott (73  «H 

tv^^iomwtctoto^tcai    5 

I 

•8 

o 
tí 

1 

Ë 

£ 

E 
¿g 

o -o 
«H     O 

•H 
CD IH 
+Ì   CD 
cd  O e 

•H a) 49 -3 
¿3* 

"* o 
to to 
IO ti 

IO to 

o o io ev 

to to 

8 
09 

wA H> 

ti 
O 
e 
o 

s 

«M 
o 

m w - 

ce 1 
88 i 
S* | 

S ¿í S 

te 

05 

8 
to 

3 

3 
M 

1-4 MM M 
M  l-H > M M M M WM 

MMI-HM>>>>MMKH 

«O 

6 *# 

(0 
tv 

*3 

l 
o 

S 
a) 
u 

V 

et 
(-i 

•a 

I-, 
<x> 

m 
m 
CD 

w 

a 

•H 
O 

tí 

c 

«H 
o 

»H 

to çr 
1/3 CT 

<T> «75 

I     I 
io «#  ir     H* 

c So   *     <S 

fi   n 

3 

I 
IH 

r-t 
ce! 
•H 

2-55 



M.   N.   DAITUIt   ft   CO   PRIVATI   LTD 
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(cont »dj 

as indicated in Table 2-15 if excess ferro-manganese 

produced is exported and even if no local ore is used 

in the plant. 

This ferro-silicon-cum-ferro-tnanganese plant would 

have a significant role in Iran's developing steel 

industry, as it would produce indigenously and at 

viable costs essential ferro-alloys which would 

otherwise have to be imported. 
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2 - Summary and recommendations (cont'd) 

Present 
ssmsuBBlimäk 

ßMWil frr ai1"1" -^^ 
60.    Direct Import of alloy and special steels in the 

form of rolled products into Iran was around 10,000 

tons in 1968 (including about 3,000 tons of spring 

steels).    The gross consumption including indirect 

imports in the form of finished metal products, 

machinery and parts is estimated at 31,000 tons in 

1968. 

Demand 
forecast 

61.     The demand is expected to rise to about 78,300 tons 

per year by the end of the Fifth Plan.    The consump- 

tion pattern by sectors is expected to be as given 

in Table 2-16. 

Table 2-16 

ESTIMATE OF ALLOY STEELS DEMA» BY SECTORS 

1977 
tons 

Transport equipment 
Electrical equipment and 

machinery 
Industrial and agricultural 

machinery and equipment 
Metal products 

Other miscellaneous users 

Total 

41 460 

7 260 

12 700 
4 260 

65 680 
12 630 

78 310 

55.6 

9.4 

16.7 
3.7 

16.6 

100.0 
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2 . Smmary and recoaaendations (cont'd) 

62.    The consumption pattern by steel types would be as 

given in Table 2-17. 

Table 2-17 

ESTIMATE OF ALLOY STEEL DEMAND    BY STEEL TYPES 

T/De of steal                               _19ZZ í_ 

Carbon constructional stool 
Free cutting 3toel 
Spring stoel 
Alloy and constructional 3tael 
Stainless steel .. 
Electrical sheets 
Tool steel . • 
Di^ blocks 

tons 

Total 

8 430 10.70 
4 180 5.40 

25 140 32.40 
27 840 35.00 

6 360 8.32 
2 340 3.00 
3 180 4.10 

840 1.08 

78 310    100.00 

63.    By 1977, the proportion of alloy steals to total 

•1h^rfrf|n steals would roach only about 3 per cent whereas 

this figure is in the range of 6 to 10 per cent in 

developed countries.    As there i3 no indigenous 

production, the ontiro demand would reoresent the 

shortfall in 1977, to be met through imports and 

by creating capacity for indigenous manufacture. 

Generally limited imports would continue as the 

tonnages required of certain alloy steels would 

still be too small to justify local manufacture. 

Pronoaad niant opacity and product-alx 

64.    Keeping in view the estimated future shortfall and 

Plant opacity the optimum scale of operation for an alloy steel 
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2 - Sunmary and recommendations (cont'd) 

Prgtììi?t"n1iir 

plant,  it is proposed to start the plant with a 

capacity of 75,(XX) tons of ingots per year (50,000 

tons of finished alloy steels).    The facilities will 

be installed in two stages - stage I for 45,000 tons 

of finished alloy steels per year, and stage II to 

follow continuously with additional 5,000 tons per 

year. 

65.    The product-mix proposed is given in Table 2-18 below: 

Table 2-18 

PROPOSED PRODUCT-MIX 

Finished 
aller atasl 

tons/yr 

•. 

3t,tge I 
Constructional steels 

Carbon constructional steels 
Low alloy medium tensile steel 
Medium alloy high tensile steel 
Ca3o hardening steel 
Free cutting steel 

Sub-total 

Soring steals 
Carbon spring steel 
Silico-manganese spring steel 
Chrome-vanadium spring steel 

Sub-total 

Total 3tage I 

Stage II 
frUBY tff?1  *nA diB 3tuels 

High speed steel 
Hot work die steel 
Gold work die steel 
Low alloy tool steel 
Die blocks 
Carbon tool steel 

Total stage II 
Total stage I and II 

8 000 
8 000 
2 000 
5 000 
2 000 

25 000 

5 000 
12 000 
3 000 

20 000 

45 000 

(75 000 ingot tons) 
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2 - 3i*mary and recommendations (cont'd) 

66. The plant flow sheets for stage I and stage II are 

Flow flhfieta                   shown in Drawing Nos 5131-V-l and 5131-V-2 respectively. 

Procesa,  equipment md facility^ 

67. Proven modern technology with optimum sise equipment 

has been selected to meet the production and quality 

requirements. 

Arc furnace 
for ntfifll»«kW 

Ingot casting 
nroDOaod 

Gas-fired 

68. Steelmaking will bo in electric arc furnaces using 

100 par cent steal scrap.    Two 20/25-ton arc furnaces 

have been proposed for stage I,  and a 6-ton arc furnace 

added in stage II. 

69. Consideration was given to  'continuous casting' as well 

as conventional ingot casting.    IB view of to* variety 

of steels to be produced and the stringent quality 

requirements, continuous casting has not been proposed 

at this stage.    All steel will be fully killed and cast 

in hot-top wide-end-up moulds,  to give ingots weighing 

up to 3 tons. 

70. The ingots will be stripped and charged, normally in 

the hot condition, in ono-way gas-fired soaking pits. 

Facilities for slow cooling and preheating of ingots 

are also provided. 

3-41 
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MISCELLANEOUS 35 
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ALLOYING   4   DEOXIDISING 
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BURNT    LIME 3.70C 
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2 - Suamary and recommendations (cont'd) 

Rooming miU 

fol^iU9fliftfi 

^ar mill3 

71. The cast ingots will be cogged down to blooms or 

billets in a 700 tu 2-high reversing blooming mill. 

Initially the mill need to operate only in two 8-hr 

shifts,  but it has in-built capacity to roll about 

150,000 tons of ingots/y«ar on 3-shift per day basis. 

72. Blooms and billets rolled in the blooming mill will be 

slow-cooled where required and extensively conditioned 

by hand scarfing,   chipping and grinding.    Conditioned 

billets will be heated in walking beam reheating fur- 

nace» for further rolling into finished sections. 

73.    Two bar mills, one for medium and light sections and 

the other  for heavy sections, are provided for stage I. 

The medium and light section bar mill consists of a 

roughing train of two 450 mm 3-high stands;  and a 

finishing mill train of two 380 mm 3-high 3tands; 

two 300 ran 3-high stands; and one 280 ram 2-high stand. 

The mill will operate in throe shifts to give an output 

of 29,000 tons of rolled bars and flats. 

74.    The heavy bar mill will consist of a 550 mm 3-high, 

3-stand mill.    This will onerate 2-shifts to roll 

19,000 ton3 of heavy sections. 
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2 - Summary and recommendations (cont'd) 

75. About 80 per cent of the total output will be despatched 

Heat-treataent to consumers in the as-rolled condition for forging, 

machining and fabrication into finished products.    The 

remainder will be supplied in normalised, annealed or 

heat-treated condition.    Appropriate normalising, 

annealing and heat-treatment equipment are provided. 

76. Adequate facilities for storage of raw materials, 

Other facilities finished products,  spare parts and consumables are 

provided.    A well-equipped laboratory for control 

purposes and suitable repair shop facilities are also 

included. 

Stage II 

77. In stage II, the additional facilities will include a 

6-ton arc furnace for steelraaking, one 1000-ton 

hydraulic press, one 2-ton pneumatic hamner, batch type 

furnaces for reheating,  bogie-hearth furnace for pre- 

heating and annealing furnaces.    One 250 mm 3-high, 

4-stand, slow 3peed, hai** operated rolling mill will 

also be installed. 

Sita aaleQtion 

78. Major locational factors considered were freight charges 

for raw material assembly and  finished product distri- 

bution, availability of land, water, power, transport 

facilities, skilled labour etc.    The total freight charges 
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2 - Suamary and recommendations (cont'd) 

Ahvaa site 
fllattfiâ&ittL. 

for raw materials assembly and product distribution for 

the four locations considered - Tabriz, Isfahan,  Arak 

and Ahvaz - are estimated as follows: 

Table 2-19 

TOTAL FREIGHT FOR RAW MATERIALS A31EMBLÏ AMD 
PRODUCT DISTRIBUTION 

Raw materials 
assembly 

Finished product 
distribution 

Total 

Mtii       Isfahan Arak       Ahvaz 

1 209 150 

540 150 

856 220    476 040    188 930 

589 150    313 050    690 050 

1 749 300    1 445 370    794 090   878 980 

79. Arak and Ahvaz are considered suitable sites for the 

location of the plant.    Ahvaz is better placed than 

Arak in respect of assured water and stable power supply. 

Also, Ahwaz will have natural gas whereas Arak is not 

presently included in this 3cheme.    Further, .'ihwaz being 

near a major port ha3 the advantage of lower transport 

cost for imported s ¿rap and also for export of alloy 

steels.    The subsequent discussion is based on the 

Ahvaz site. 

flaat lar? ti 

80. The plant gmeral layout has been designed with a view 

to ensure smooth flow of materials;  compact and rational 

arrangement of the production departments, repair shops, 
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2 - Sunmary and recommendations  (cont'd) 

utility and eoergy networks and auxiliary facilities; 

and provision for future expansion and diversification. 

The design provides for introduction of recent tech- 

nologies such as sponge iron charge for arc furnaces, 

continuous casting, vacuum degassing, in-line scarf er 

etc,  at a later date when required. 

81. The initial plant capacity of 75,000 ingot tons can 

be doubled with low additional investment by taking 

advantage of the in-built capacity of the blooming 

mill (which can roll 150,000 tons of ingots) and certain 

other facilities.    For further expansion, large area 

is provided adjoining the present complex where a new 

steelmaking and flat product rolling mill complex can 

be installed. 

Cnnatamattnn  «"frTlulf 

82. It is expected that stage I will be  completed in 5¿- 

years from the time the 'green signal' la given.    Stage 

II construction will be taken up one year after com- 

missioning of stage I facilities and completed 2 years 

thereaftor. 

Manpower 

83.    The total manpower requiro-aents for the plant are 

estimated at 1,270 for stage I and 250 for stage II. 
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2 - Summary and re co amend at ions (cont'd) 

Manpower fi°at 

Organization 
structure 

Twining 

This includes provision for weekly offa, leave and 

absenteeism. 

84. Estimated manpower has be¿n suitably classified under 

categories, and for each category, the average salary 

has boon assumed based on the  rates prevailing in Iran. 

Further,   an amount of 50 per cent of the total monthly 

salary bill, has been provided to covor fringe benefits. 

The total monthly wage bill  (including fringe benefits) 

for rated production for stage I and stage  II are 

estinated at $ 233,800 and 0 44,000 respectively. 

Plant organization and know-how requirements 

85. Some of tho special features which will have to be given 

due consideration in the -nanagement of this alloy steel 

plant are production planning, inspection and quality 

control,   resoarch and development, training,  sales 

services.    Keeping in view these requirements, a 

suitable organization structure for the plant has been 

broadly indicated. 

86. This will be the first alloy steal plant in Iran.    The 

production and quality requirements  call for experienced 

and skilled operating and maintenance personnel«    It is 

vital that an effective training progravno is initiated, 

well in advance to ensure that trained personnel would 

2-46 



M.   N.   DASTUR   ft   CO    PRIVATE   ITO 

UMTIO MATKJM INDUSTRI* OfVIiOfMMMT ORSAW»TWN 

PMMWT MW"   ON 
Hill MUTI tUMl «NO  *UOr   SfUU N«Mf M MN 

2 - Summary and recommendations (cont'd) 

Know-how 
requirements 

Production 
fitti  

be available 3 to 4 months before the respective units 

are luady to be commissioned.    While a number of 

engineers and operatives could be trained in Iran 

itself in various engineering establishments,  it is 

proposed to train 50 men in alloy steel plants abroad. 

87.    Alloy steel production requires specialised techniques 

and it is necessary to secure such know-how from 

foreign collaborators.    The know-how arrangement should 

cover training of Iranian personnel in the collaborator's 

works, deploying foreign specialists for commissioning 

and assistance  in initial operation of the plant, advice 

)n production of different qualities of steel and supply 

of related technical documents, 

88.    Based on the current prices of major raw materials and 

supplies, production costs por ton are estimated for 

fourteen typical grades of alloy steels as given in 

Table 2-20. 
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2 - Summary and reconinendations (cont'd) 

Table 2-20 

ESTIMATE OF PRODUCTION COST 

Stage I 

Typical ateal grada 

Production 
aoat per ton 

Heat 
Boilari       treated 

Carbon constructional (En-8) 
Low alloy constructional (En-19) 
Medium alloy constructional (En-25) 
Case hardening constructional*(En-36) 
High carbon spring steol (En-44) 
Silico-manganese spring (En-45) 
Chrome-vanadium spring (En-47) 
Freo cutting steel (En-lA) 

a<^Yf TT 

Typical ateal grade 

High speed steel (AISI-Tl) 
Hot die steel  (AISI-H21) 
Cold work die steel (AISI-DS) 
Low alloy tool steel (AISI-Sl) 
Die blocks (1.45 Ni,  0.65 Cr) 
Carbon tool 3tools (AISI-Wl) 

261 279 
290 308 
426 444 
427 445 
263 - 

270 - 

291 - 

261 - 

Hand mill 
rolled or Bar mill 
forced rolled 

2 744 

I 

1 592 
738 
562 542 
561 
338 319 

Pmlattt  nnPJtal   cost 

89.    The plant capital 30sts for stages I and II are 

sunaarised in Table 2-21« 
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2 - Summary and recommendations (cont'd) 

Table 2-21 

PROJECT CAPITAL COST - STAGES I AND II 
(Thousand dollars) 

A* Land •. 
B. Ciril and structural work 
C. Plant and equipment 
D. Other costs 

1. Spares •• 
2. Freight and insurance 
3. Port charges and 

inland transport 
4. Equipment erection 

E. Engineering,  supervision and 
construction administration 

F. Contingencies      .. 

fatal plant çqgt 

0, Additional fuoda (f°r prelimi- 
nary expenses» start-up, 
training, know-how and 
interest during construction 

TOTAL PROJECT QQ3T 

Foreign currency needed 

Stage I 

Stages 
I and II 

Stage II qonftV^fl 

550 
11 480 
17 860 

1 300 
2 200 

550 
12 780 
20 060 

900 
1 690 

110 
220 

1 010 
1 910 

600 
2 690 

70 
330 

670 
3 020 

4 230 
2 000 

520 
250 

4 750 
2 250 

42 000 

4 000 

000 

5 000       47 000 

1 000 

6 000 

5 000 

52 000 

26 500       2 800       29 300 

Phased 

flrninnlftl m\ YA In 

90.   As given in Fig, V-l the rated capacity of the plant 

is expected to be realised in a period of 8£ years 

fro« the itart of construction.    Stage I facilities 

are scheduled to be completed and commissioned in 

3¿- years;  and stage II construct ion is proposed to 
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2 - Suamaxy and recommendations (cont'd) 

begin one year after commissioning stage I facilities 

and ooiipleted in two years' time. 

Financing 
Mettra 

91.    The financing of total project coat has been envisaged 

as given in Table 2-22 below: 

Table 2-22 

FINANCING PATTERN OF T0T\L PROJECT COST 
(Thousand dollars) 

1st       2nd        3rd 
yaar      rear       year 

3tare I 
Equity capital 
Loan amount 
Interest on loan 

during con- 
struction at B%   _ " " 

Total                6 000   12 000   22 000 

4th year 
(first six 

"•^      Total 

6 000   12 COO     5 000 
-   17 000 3 800 

23 000 
20 800 

2 200        2 200 

6 000      46 000 

Stfrgo II 
Loan amount 
Interest during 

oons true t ion 

Total 

5th      6th 7th 
year    year year 

-     2 400 3 000 

- 600 

-     2 400     3 600 

Total 

5 400 

600 

6 000 

TOTAL 

6 OOP 

52 000 

Working 
capital 

92.   Working capital requirement is estimated at $ 4.2 

million which is equal to about three months'  total 

manufacturing expanses. 

2-50 



M.   N.   DAS TUR   ft   CO   PRIVATI   LTD 
UftfflO MMtOM tHOiATfUM. Of ttlOMWr OtCmZAVOH 

FMMMJTY  MMRT ON 
mm tuen n*nn tm mor inus nmr m mm 

2 - Suoaary and recoanondations (cont'd) 

Selling 
arlssa 

93.    The prevailing selling prices of imported alloy 

steels and the soiling prices assumed for the 

financial analysis in this study are given in 

Table 2-23 belovs 

Tabi? ^-23 

.SELLING PRICES FOR PROPOSED PLANT AND PREVAILING 
ALLOY STEEL PRICES IN IRAN 

Stage I 
fonfftmrt tonal 

Carbon (En-8) .. 
Low alloy (En-19) 
Medina alloy (En-25) 
Case hardening (En-36B).. 
Free cutting (En-1A) 

Snrlng aV.vi   , 
High carbon (En-44)        .. 
Silioo-manganeso (En-45) 
Chrome-vanadium (En-47).. 

ùasuned . 
Iran prices    selling pricea V 

|/ton £/ton 

600 400 
1 000 550 
1 000 700 
1 000 700 

- 400 

• • 450 
• • 1 350 500 
• • - 550 

Stage II 
jà\9t *9°1 aiti flla tfpl m , 

High speed steel (AISI-Tl) 
Hot die 3teol (AISI-H21) 
Coldwork die steel (AISI-D3) 
Low alloy tool steel (AISI-Sl) 
Die blocks (1.45* Ni, 0.65* Cr) 
Carbon tool steel (AISI-Wl) 

5 500 4 000 
,.     3 500 2 500 

1 860 1 500 
1 500 3 000 

#t 900 
930 700 

a/   Ex-worlca Ahwaa 

a-di 
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2 - Sunaary and reeonendetioiui (oontfd) 

Table 2-2f 

INTERNAI BATE OF MTUHi 

Fixed        Working 

Internal rat« 
of return(«ee 
interpolation 

QonitmctjLon period 

Tear       I 6,0 
II 12.0 
III 22.0 
IV (six months) 3*8 

7.11 8.39 
13.56 15.25 
23,68 25.41 
3,90 3,99 

(sero point) 

Tear I 
II 
III 

2.4 
3.0 

2.0 
1.0 
1.2 

2.00 
3.24 
3-81 

2.00 
3.09 

JU1 

9.tl 
lT.oe 
27.t0 
4.09 

2.00 
2.96 

0.41 8.39 
19.01 15.25 
29.04 25.41 
4.18 3.99 

2.00     2.00 
2.83      3.09 

JUl   -¿All 

Total (A) 57.30    61.60   66.30   71.38   61.60 

Operating adjusted _/ 

B. Oaah inflow 

Tear I (-) 0.29 (-)0.28 H0.26 H0.25 (-)0.24 f-)0.26 
II 5.93 5.38 4.90 4.48 4.12 4.90 
III 9.25 8.00 6.95 6.09 5.36 6.95 
IV 9.65 7.94 6.59 5.52 4.65 6.59 
V 11.69 9.16 7.26 1.81 4.70 7.26 
VI 9.65 7.35 5.56 4.26 3.30 5.56 
VII 9.77 6.95 5.01 3.67 2.73 5.01 
VIII 9.69 6.56 4.5J 3.17 2.26 4.53 
IX 9.61 6.20 4.07 2.73 1.86 4.07 
z 9.53 5.85 3.68 2.35 1.54 3.68 
II 9.31 5.45 3.26 2.00 1.26 3.26 
m 9.23 5.14 2.94 1.73 1.03 2.94 
nu 8.57 4.54 2.49 1.40 0.80 2.49 
XIV 7.93 4.00 2.09 1.12 0.62 2.09 
XV 17.12 8-23      4.09 2-11 -laU 4-09 

Total (B) 90.47 63.16 46.19 35.10 63.16 

Ratios (A/B) 0.63 0.98 1.44 2.03 

a/   From Table 34-7 
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2 - Summary and recommendations (cont'd) 

Pay-back 
period 

Savings in 
foreign 

Import 

107. The pay-back period is estimated at 8.5 years on the 

traditional basis and at 11.3 years on discounted 

basis at 8 per cent pjr annum, 

108. The total foreign exchange required for the establish- 

ment of the project is estimated at $ 29.3 million. 

As against this, Iran will be self-sufficient to a 

fair extent in respect of its requirements of alloy 

steals. Besides,  there will be a foreign exchange 

saving of about $ 0.73 million from the third year 

of operations rising to about $ 1.8 million in the 

5th year of operation.    From the 13th year of opera- 

tion, the net savings rise to over $ 4 million as 

charges on account of depreciation and deferred 

charges have been almost fully recovered.    The total 

savings in foreign exchange in the first 15 year« of 

operation are estimated at about $ 28 million. 

109.    Expenses on import of materials (namely steel, ferro- 

alloy!, electrodos, refractories, rolls etc) are 

estimated at $ 8.23 million.    When imported scrap is 

aubstituted fcy local scrap/sponge iron and when some 

imported ferro-alloys (such as ferro-chrome, ferro- 

manganese and ferro-silicon are supplied from the 

proposed indigenous plant) the expenditure on 

3-6» 
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Z - Summary and recommandations (cont'd) 

Rate of return 
of foreign 

Imported materials would decrease with corresponding 

increase in foreign exchange savings each year. 

110.    The rate of return of foreign exchange as worked out 

in Table 3-18 amounts to about 10 per cent. 

lililí iHìfìflti +fì the «"Aionil aoono^ 

ill.    Apart fro« the commercial gains» important strategic 

materials - alloy and special steels - will be 

available indigenously for development and defence 

needs.    This in turn would accelerate the indigenous 

production of engineering goods, transport equipment, 

consumer durables etc.    It would also help in the 

export of such engineering goods, 

112.    The establishment of the alloy steel plint would 

provide the impetus for the installation of various 

ancillary and auxiliary industries - both for feeding 

the plant with supplies and services as well as for 

processing the products and by-products.    The plant, 

would thus create direct employment and indirect 

employment for a large number of people.    It would 

also contributa to government revenues year after 

year and by way of corporate taxes and other levies 

on materials and supplies. 
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Appendix 1-1 

TIMB OF REFERENCE 

The Consultant «hall prepare a Feasibility Study for 
Ferro-alloy and Spadai Alloy Steals manufacture in Iran comprising! 

a) Ferro-enrome 
b) Ferro-manganeae 
o) Ferro-eilieon 
d) Special Steels, Alloy and tool steels. 

Separate plants or the possibility of including two or    more products 
in a single complex, shall be given consideration. 

The subject Feasibility Study shall include but not 
necessarily be limited tot 

s) 

Chrome ore, manganese ore, quartz, steel scrap,  reductant 
and flux resources of Iran shall be generally reviewed and 
based on available information,  suitable souroes of raw 
materials for producing ferro-alloys and special alloy 
steels shall be indicated.    Further work with regard to 
proving and developing of raw material sources shall be 
suggested. 

b)    atlsQtion of process and plant capacity 

Different processes of making ferro-alloys shall be 
reviewed and suitable processes suggested for the required 
grade.    Based on probable demand for ferro-manganese, 
ferro-ailieon, ferro-ohrome and special alloy steels in 
Iran and the possibility of exporting ferro-ehroae, 
suitable production capacities shall be determined. 
In appraising the demand for ferro-alloys, the proposed 
installation programme of the Isfahan steel plant and the 
probable additional steel capacities in future,  «hall be 
given due consideration. 
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Appendix 1-1 (continued) 

o)    ge^ç^on, 9f ffUf P 

Suitable site/ait«s from a few alternative locations shall 
to indicated.   In select lug the sites due consideration shall 
be given to availability of electric power, water, transport 
facilities and other pertinent factors. 

d) Plant general layouts 

General layouts for the plant indicating the relative 
disposition of production and ancillary facilities shall be 
prepared, with provision made for future expansion. 

e) Major production facilities 

Based on the selected process and recommended plant 
capacities, suitable production facilities aliali be 
recommended.   A list of major equipment shall be included. 

f) Ancillary faculto | 

The requirements of ancillary facilities like transport, 
materials handling, maintenance shop, laboratory etc. shall 
be indicated. 

g) glPlfrl 99rt fftifflifo 

Preliminary engineering estimates of plant capital costs 
including production and ancillary facilities within the 
plant boundary shall be prepared. 

Preliminary estimates of manpower requirements of the 
plants shall be made.   Based on unit costs of raw materials, 
power, water, production cost estimates for ferro-alloys 
shall be developed.   Based upon the landed cost of the 
corresponding imported ferro-alloy in Iran, the viability 
of produoing these materials indigenously shall be broadly 
indicated. 
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Appendix 1-2 

ITINHiARJ OF VISITS MADS BY CONSULTING ENGINEERS TO 
MINES, PLANTS AND POSSIBLE LOCATIONS IN IRAN (OUTSIDE TEHERAN) 

••Ml 
TI551 y 

Ylelt 
24th July 
28th July 
29th July 
30th July 
SOth July 
31st July 

Slat July 

3rd August 

7th August 
8th August 

12th August 
15th August 
lfith August 

17th August 
18th August 

19th August 

20th August 
21st August 
23rd August 

24th August 

Isfahan - steel plant site 
Bandar Abbas - port 
Shaahln and Shahriar chromlte mines 
Ahwaz - Iranian Rolling Mills Company 
Amir - chromlte mines 
Faryab and Bandar Abbas - possible 

sites 
Ahvaz - pipe plant 

Shahrokh - manganese ore mines, and 
Gliom - possible location 

Gaf t chromita mines 
Gait chromlte mines 
Azadvar - possible location 

Ghazvin - quartsite deposit 
Latian area - quartsite deposit 
Ghom - possible locations 
Arak - •mohia» building plant site 
Arak - possible locations 
Isfahan - steel plant site and possible 

locations 

Ahwaz - pipe plant and Iranian Rolling 
Mills Company 

Ahwaz - possible locations 
Khorramshahr, Abadan and Sandar Mashur 
Tabriz - Metallurgy and Engineering 

Company, plant site 
Tabriz - possible locations 

Art<?tìflBlttilftw far 

Mr Hamid! 
-do- 

Mr Hamidi 

-do- 

Mr Hamidi 
-do- 
-do- 
-do- 

-do- 
. do- 

Mr Sohanaki 
-do- 
-do- 
-do- 

-do- 

-do- 

-do- 
-do- 
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2 - Summary and recommendations (cont'd) 

94. It is to be noted tfcat the selling prices as3med are 

lower than present prices in the Iran market which 

are considered high.    The main reason for such high 

prices is the very small current consumption with 

corresponding high expenses for selling, warehousing, 

credit arrangements etc. 

95. The selling prices assumed for thi3 plant, however, 

are higher than international prices because major 

raw materials such as scrap, ferro-alloys, refractories, 

electrodes, rolls etc will have to be imported 

initially. 

96. According to the present structure of customs tariffs, 

the duties on raild steel range from 0 50 to $ 100 per 

ton for different categories, whereas the duties on the 

more valuable alloy steels are around # 27 per ton. 

The selling prices of ordinary stools are high in Iran 

and thi3 in turn also raises the prices of alloy steels 

(in spito of toe lower customs duties). 

97. When the new alloy steel plant goes  into production the 

Rationalisation custoaa duty tariff would noed to be rationalised.    It 
of customs 
düUai is suggested that duties on imported low alloy steels 

(láioae ci. f. values are under $ 500 per ton) be raised 

2-52 
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rtrrç-iliw rw litariili tad mirtrctri 
Till recently no detailed exploration of minerals for ferro- 

alloy manufacture had been undertaken in Iran.    The available data 
from the existing mines indicate that the chromite deposits of 
Faryab could adequately sustain a ferro-chrome plant, while the 
Lachoulleh deposits could meet the quartzite requirement of a ferro- 
silicon plant.   The manganese ore required for production of ferro- 
manganese would have to be imported till such time as the suitability 
and adequacy of local ores are established and the deposits developed. 
The reductants required for manufacture of ferr*-alloys - coke, 
charcoal and woodchips - are locally available.    The availability 
of suitable quality limestone is assured in the Isfahan area. 
Prospecting work is needed in Ahwaz and Faryab areas to identify 
suitable sour oes of limestone and quartzite,  if the ferro-alloy and 
alloy steel plants are to be located in these regions. 

The ferro-ohrome plant would have to be export-oriented as 
till 1962 the domestic requirements would be negligible.    However, 
indigenous ferro-silicon and ferro-manganese demands from 1977 onwards 
justify the installation of optimum-sized production units. 

There has been a continuous growth of world ferro-alloy demand 
and also a constant increase in international trade in ferro-alloys. 
These trends are expected to continue.   The East European countries, 
Iran's ROD partners and UK are considered to be possible markets 
for ferro-silioon and ferro-manganese.   For ferro-ohrome, the 
potential market oould also include South East Asia, the Far last 
and Oceania. 

A31QT •t.flfll making materials and maritata 

The main material - steel scrap - is expected to be in short 
supply and the bulk of tho requirements for the new plant would 
initially have to be imported.   Small quantities of alloying additions, 
fluorspar, graphite electrodes oto would also have to bo imported. 

The estimated demand for alloy and special steels (about 
76,000 tons by 1977) would warrant the sotting up of a good sited 
plant in Iran. 
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g - Summary and reoownendations (cont'd) 

to 30 per cent (against this present duties on 

ordinary steel are as much as 50 per cent to 60 

per cent) and duties on high alloy steels (c.i.f. 

values over 0 500)  to 20 per cent. 

98, Protection of this order is required to enable the 

new plant to sell its products in the Iranian market 

in the initial years of operation. 

99. Based on the proposed product-aix and the estimated 

Estimate of selling prices, the total sales receipts for stage I 

and stage II are worked out in Table 2-24. 

100.    The statement of estimated profit and loss after tax 

Profit and on a period of 15 years' plant operation is given in 

Table  2-25,    The annual average net profit after tax 

is estimated at about #3.5 million which is equiva- 

lent to about 6.5 per cent return on tho initial 

oapital investment of $ 52 million or about 15 per 

cent return on the equity capital of $ 23 million. 

Im&ian 

101.    Under the Inland Revenue Act,  1967, the proposed plant 

is likely to get substantial tax exemptions.    It is 

assumed that profits during the first 5 years of 

operation will be exempted from tax and from 6th year 

onwards, an adhoc tax rate of 55 per cent of the total 

tfcooae fro« the project has been assuned after taking 

into account various exemptions. 

2*53 
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Three dote (...) Indicate that data are not available or 
are not separately reported. 

A dash (-) lndioates that the amount is nil or negligible. 

A blank space ( ) in a table mean« that the ite« is not 
applicable. 

A plus sign (•) lndioates a surplus or an Increase. 

A sinus sign (-) indicates a deficit or decrease. 

A spaee Is used to distinguish thousands and aillions 
(1 346 849). 

A full stop (•) is used to indicate declinale. 

A stroke (/) lndioates a erop year or fiscal year, e.g. 
1953/195*. '     * 

An asterisk (•) is used to indicate figures partially or 
wholly estimated. 

Use of a hyphen (-) between dates representing years, e.g. 
1960-1964, normally signifies an annual average for the calendar 
years involved,  including the beginning and end years.    'To' 
between the years lndioates the full period, e.g. 1960 to 1964 
 1960 to 1964, Inclusive. 

Reference to «tons' indicates metric tons, and to 'dollars' 
united States dollars, unless otherwise stated. 

Details and percentage« In tables do not necessarily add 
up to totals, because of rounding. 
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This chapter examines the availability and suitability 

of raw materials in Iran for the manufacture of ferro-chrome, 

ferro-manganese and ferro-silicon.    The review is based on 

available information, data collooted during visits to the 

different minos, and discussions held with officials at 

Teheran and at mine sites. 

The major raw materials required for production of the 

proposed ferro-alloys are chromite, manganese ore, quartz, 

coke, limestone, dolomite and electrode paste. 

Specifications of raw materials used for ferro-alloys 

Specifications   production vary from country to country depending upon the 

local availability.    The materials however should generally 

conform to the major chemical end physical characteristics 

Indicated in Table 5-1.    For efficient operation of electric 

smelting furnaces the proportion of fines (generally below 

5 mm) should be minimum jnd, therefore, the physical 

characteristics of the ore should be such that excessive 

fines are not generated due to decrepitation in the furnace. 
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Table 3-1 

MLTOR CHUm\CTERISTICS OP RAW tÄTEftlALS 

Statua of 
fining 

Chromite ore 

Manganese ore 

Limestone 

Quartiites 

hard and lumpy 

hard 

non-crystalline 

hard and donee 

Cr903 
Cr/Fe 

Mn 
m/Fe 

GaO 
Si02 

48^ and above 
2.5:1 

46*! (minimum) 
7:1 

48* 
less than 6£ 

SÍO2       9651 (minimum) 

In Iran, till recently no systematic appraisal of the 

mineral deposits (exoepting petroleum) has bean oarried out 

to arrive at realistic estimates of the reserves and to 

assess their quality.    The production of ores has been 

export-oriented, as for instance chromite and manganese ores 

whioh have been mined exclusively for export.    Since 1962, 

however, with the oreation of the Geological Survey of Iran, 

efforts are being made to assess and evaluate the mineral 

deposits* 

Even in respect of limestone and quartiites, little 

work has been done in the past.    It is only recently that 

the national Iranian Steel Company is carrying out detailed 

assessment of the deposits of limestone and quartiites 

around Isfahan to meet the requirements of the steel plant. 
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3 - Raw materials for ferro-alloys (oont *d) 

Likewise, the ooal deposits in the Kenan area are aleo being 

explored to determine their suitability for conversion into cote 

principally to meet the requirements of the Isfahan steel plant. 

It is assumed that adequate quantities of coke will be available 

for ferro-alloy manufacture. 

Chrome ore occurs in various parts of Iran but the 

notable occurrences are in the northern and southern parts 

of the country (Drawing No. 5131-II-1). 

¿ettefiff 

The chromite deposits in Iran are believed to have 

been formed as a result of magmatio segregations in ultra- 

basic rocks such as dunite, peridotite, pyroxenite, and 

very rarely gabbro. 

Chromite is predominantly associated with serpentine 

in the ultrabasic rock formations stretching from north to 

south in a orescentic manner. The serpentines show sig«s of 

alteration and at places show of foots of tectonic movements. 

In the northern deposits, chromites occur in lenticular 

form but in the southern deposits, the occurrences are 

tabular as also sometimes lenticular. 

Chromite is sometimes associated with kamererite, 

uvarovito, stitohite and fuohsite. In the southern deposits 

3-3 
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3 - Raw materials for ferro-alloys (oont 'd) 

Qfcft minea 

the ohromites are associated with magnesite whioh occur as 

baas* within the ohroaito body, ae voll as in the 

form of small crystals in vug-like fissures in the ohromite. 

Northern deposits 

The northern group of workings extend from the north- 

west of the town of Sabzevar to the south of Meshod, the 

headquarters of Khorasan province.    The various deposits 

occurring at Miandast, Firuzabad, Froumad, Sudhkar, Shurab, 

Shuriab, Fariman and Mirmahmud have been exploited in varying 

degree from tine to time in the past, but the Gaft mines have 

been in production since 1954. 

The Gaft nines are located 80 km west of Sabzevar town, and 

about 20 km fron the Sankhast railway station on Meshed- 

Teheran railway line. 

The ore body which covers on area of nore than 

2,000 sq m is lenticular in shape and pitoh at an angle of 

45°.    On the basis of the present workings, the length of 

the ore body varies from 38 n to 53 m with width ranging from 

15 m to 25 m, and average thickness of about 45 m. 

On the basis of data obtained from tunnels and cross- 

cuts, it is estimated that the reserves of Qaft deposit 

would be between 150,000 tons to 250,000 tons.    It is reportad 

that the possible reserves of other deposits in the area may 
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2 - Suonar/ and recommendations (cont'd) 

Table 2-24 

ESTIM1TED SALES RECEIPT 

A. Stage I 

Outrun tional 
Carbon (En-8) 
Low alloy (En-19) 
Medium alloy (En-25) 
Case hardening (En-36B) 
Freo cutting (En-1A) 

SBIìM fì^Sgi    .     ^ 
High carbon (En-44) 
Silico-Mn (En-45) 
Chrome-V (En-47) 

Total 

Selling     Total 

Tons/year    g/ton     '000 ? 

8 000 
8 000 
2 000 
b 000 
2 000 

5 000, 
12 000 

3 000 

45 000 

400 
550 
700 
700 
400 

450 
500 
550 

3 200 
4 400 
1 400 
3 500 

800 

2 250 
• 000 
1 650 

23 200 

B.  Staca II 

High speed steel (AISI-Tl)    .. 
Hot die steel (AISI-H21) 
Cold work die steel (AISI-D3) 
Low alloy tool steel (AISI-Sl) 
Die blocks (1.45$ Ni, 0.4556 Or) 
Carbon tool steel •• 

Total (A » B)    .. 

200 
300 

1 000 
1 000 

500 
2 000 

5 000 

50 000 

4 000 
2 500 
1 500 
1 000 

900 
700 

800 
750 

1 500 
1 000 

450 
1 400 

5 900 

29 100 

JÉÉLJCaflK 

102.   ï*oa\ Table 2-81, It will be noted that after repayment 

of loaf-tern loan, there is a cumulative net surplus of 
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Ore charac- 
teristics 

be of the order of 1,000,000 tons, though no accurate 

information is available in this respect. 

The chromite in these mines is dark coloured, con- 

sisting of hard lumpy and soft types.    The soft type 

occurring in a disseminated fora is found to occupy the 

aone between the hard lumpy types.   The chromite is often 

spotted, banded or irregularly mixed with serpentine.   At 

times, a variety locally known as 'leopard-type' is found 

to oocur in which the chromite grains are haphazardly 

mixed with the serpentine mass. 

It is reported that the northern deposits are 

characterised by variable grades in close proximity to one 

another.    The quality of the ore exported from the Gaft 

mines is on an average leas than 47 per cent Cr203 with CrA» 

ratio of 3J1.    These ores are exported as refractory grade. 

An earlier attempt was made by Kanira Mining Company 

Concentration   operating in the area of Sabaevar to upgrade ore assaying 

under 40 per cent Crg03.    It is reported that the test 

results indicated the possibility of upgrading the ore to 

48 per cent Cx^Os by means of orushing and jigging. 

Laboratory scale bonofioiation tests were carried out 

oa the ores from Qaft minos by the Oeologiool Sumy of Iran 

and the results of tho tests are discussed below.   The 
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3 - Raw materials for ferro-alloys (cont'd) 

HefieM 

chemical analysis of the head sample of the ore tested was 

46.62 per cent 0^03 and 11.28 per cent Fe. The sample 

VAS oruahed in a Jaw orusher to minus 3/8 in and it was 

found that the minus 10 mesh fraction accounting for 

67 per oent of the total weight contained about 70 per cent 

of chromiumé 

The crushed ore was screened into four fractions by 

gravity methods and each fraction was separately subjected 

to jigging and tabling. It was found that the total 

recovery after jigging and tabling was 84.9 per cent with 

the concentrate assaying over 53.3 per cent GrjPs  and the 

tailings assaying 30.4 per cent 0^03• But in the case of 

only jigging the recovery was 79.1 per cent with the 

concentrate assaying 53.3 per cent 0r2O3 and the tailings 

assaying 34.4 per cent Cr203. The screen analysis of the 

concentrate shows that almost all of the ohromite concen- 

trate was minus 10 mesh. 

In the past some quantity of chroaite was mined from 

the Qaft mines by open pit method. This was abandoned in 

view of the instability of the faces. At present, the ore 

body is followed by means of tunnels and cross-cuts and the 

mining is done by cut-and-fill method. 
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3 - Raw materials for ferro-alloy« (oont 'd) 

In the ore body three main tunnels, oalled Dabari, 

Vakiel and Watt a, have been driven at 30 m vertical inter- 

vale, the top tunnel being 30 m below the top of the hill. 

One of the tunnels, the Watts tunnel, is at present being 

used for prospecting. 

The ore is being mined by cut-and-fill stoping above 

Dabari and Vakiel tunnels from the hanging wall side.    The 

broken ore is transferred by wheel barrows to ore passes 

and discharged through chutes to tubs.    The fill rock is 

mined by open cast method and transported by face loaders 

and wheel barrows. 

The ores are carried in ore tvbe by tra« line 

through the Vakiel tunnel outside and are stockpiled.    The 

ore ia sorted out manually, the fines are stockpiled and 

waste thrown out. 

The ore sorted at the pithead is transported by rear 

dump trucks of 7-ton and 12-ton capacity to the railway 

station at Sankhast and loaded manually into 20-ton and 

50-ton wagons and transported to Khorramshahr port. 

The mines operate for 300 days in a year.   The daily 

production is 100 tone inoluding fines.    In 1968 the total 

production was 30,000 tons out of which 18,000 tons were 

of exportable grade. 
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3 - Raw materials for ferro-alloys (oont 'd) 

Abdasht 

ftrtfr ra toetitti 
There art two groupa of operating chromit« minas 

in the southern part of the country.   One of the groupe 

il known as Abdasht minee comprioing of Abdaaht and 

Soughan minee situated at a distance of 300 km from 

the port of Bandar-Abbas.   These mines are being 

operated by the Eafandegeh Mining Company. 

The other group of mines comprising of Shariar, 

Amir, Shahine and Ibrahim mines is situated at a dis- 

tance of 140 ka from Bandar-Abbas.   These mines are 

being operated by the flaryab Mining Company. 

The Abdasht group of mines is in operation since 

1950, while the Paryab group of mines started production 

between I960 and 1962. 

The two mines in the Abdasht group, Abdasht and 

Soughan, are separated by a distance of 15 km.   The 

intervening area is occupied by a number of small deposite. 

The Abdaaht ore body has a length of about 400 m 

along the strike and the thickness varies from 5 m to 

6 a.   The onromite layer has an average dip of 48°.   The 
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3 - Raw materials for ferro-alloys (oont 'd) 

Ore eharao- 

Concentration 

layer has been explored up to a depth of 130 m and further 

exploration Is In progress. 

The Soughan ore body has a lateral extension of 

120 m with an average thickness of 7 m.   The dip of the 

layer is 80° and the layer has been explored up to a depth 

of 100 m and further exploration is in progress. 

The ore is of both hard lumpy and friable varieties. 

A characteristic feature of the ore is t he occurrence of 

magnesite veins, sometimes as bands or in the font of 

small crystals in vug-like fissures in the cftttmite. 

The chromite from the Abdasht mines is considered to 

be of a very superior quality compared to the ores from 

other mines.    The hard and lumpy variety known as super 

grade analyses 52 per oent Crg03f 2 to 4 per oent SÌO2 

(sometimes even less) having Cr /Fe ratio as 3.4:1.     The 

general range of CrgC^ content varies from 48 per cent to 

52 per oent.   The average Crg03 content of chromite from 

the Soughan mines is 47 per oent to 48 per oent with Cr/Pe 

ratio as 3:1. 

The upgrading of the ore and oonoentration of the 

ore fines assaying 40 per oent CrgOs are being done at 
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3 * Raw materiale for ferro-alloys (cont'd) 

íüaiM 

Abdasht.    Hand-sorting is being employed for coarse-grained 

ores down to 2 on and jigging of the material minus 20 mm 

plus 8 am producing a grade better than 48 per cent Cr2(>3. 

The present concentration mill production is 20 tons per 

day with the concentrate analysing 49 per cent to 50 per 

cent Crg03. 

The mining is being carried out by cut-and-fill method. 

Since the back filling was not t ight before the stope was 

mined out, caving had been induced.    The ore which was tied 

up in the floor pillar has been recovered by square setting. 

At present the ores at the bottom level are being extracted 

by top slicing method. 

Farymb 

The production from the Abdasht minos in 1968 was 

42,000 tons and from the Soughan mines was 20,000 tons, 

giving a total production of 62,000 tons. 

The transportation of ore from the Abdasht mines is 

by 35-ton diesel trucks to Hajiabad and from there to 

Bandar-Abbas on an asphalt highway, a total distance of 

about 300 km. 

The Faryab group of mines are composed of openings 

at Shahine, Shariar, Amir, Ebrahim, Resa and Duvaso.   At 

the tine of the visit, all the mines excepting those of 

Resa and Duvase were under production. 
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3 - Saw materials for ferro-alloys (cont 'd) 

In these deposits the ore bodies are both tabular and 

lenticular.    The structural analysis of the various ore 

bodies are shown in Drawing No. 5131-II-2.    The ore bodies 

show various degrees of inclination towards the north-east, 

tho inclination varying from 10° to 15° in Shehine, more 

than 15° in Shariar and between 45° to 57° in the oase of 

Amir mines.    The oro bodies have been faulted and the type 

of faults are normal, cross and diagonal. 

The length of the ore bodies varies from 60 m to 400 m 

with tho width varying from 25 m to 150 m, while the avorage 

thickness varies from 1.8 m to 12 m.   The dimensions of the 

different ore bodies are shown in Table 3-2. 

Shahine 
Shariar 
Amir 
Ibrahim 

Table 3-2 

DIMENSIONS OF THE ORE BODIES 

Length 
m 

WÙL. 
m 

Average 
thickness 

m 

100 
400 
300 
60 

60 to 70 
150 
100 

25 

3.0 
7.0 

12.0 
1.8 

SSEÌSSSL*   ftry&b Mining Company. 

The possible reserves of the tbroaito deposits in the 

entire Foiymb area have been estimated at 50 million tons.   The 
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3 - Raw materials for ferro-alloys  (cont'd) 

Ore charac- 
teristics 

reservas estimated and partly proved for Shehine, Shariar, 

Amir and Rata mines are given in Table 3-3. 

Table 3-3 

RESERVES OF FARYAB DEPOSITS 

Shahine 
Shariar 
Amir 
Ebrahia 

Total 

Proved 
tons 

60 000 
1 200 000 

900 000 
 L198 
2 161 500 

££2bab¿£ 
tons 

40 000 
100 000 
200 000 

1000 

341000 

Ifeuroei    Faryab Mining Company, Teheran. 

The ores, both hard lumpy and friable, varies in 

colour from dark grey to bl&ck with subuetallic to metallic 

lustre.   The ore is occasionally extremely fine-grained 

and contains thin veins, as veil as white and greenish-white 

areas. 

The commonly associated minerals are chrome diopside, 

uvarovite, kamererite and stichite.    Along with the chromite, 

sometimes piootite may be round, in which the chrome oxide 

content ranges from 30 per cent to 50 per cent. 

The quality of the ore shows a wide range of variation 

from deposit to deposit.    The ore from the Shahine mines 

contains 40 per cent 0203, that of Shariar and Amir mines 
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3 - Raw materials for ferro-alloys (cont'd) 

Concentra- 
ron 

ifafnj 

more than 49 per oent and that of Sbrahim minos 

53 per oent.     Ilio ohromite ores oxportod from Shariar 

and Amir mines have a Cr/Fe ratio of 3:1 and that from 

Ebrahim mine has a ratio of 3.6:1. 

A concentration plant with a capacity of 15 tone per 

hour is being installed to upgrade the ores by means of 

jigging and tabling.   Earlier, attempts were made to bene- 

ficiate the low grade ores by hand cobbing and panning, and 

it was found that a 35 per cent Cr203 could be upgraded to 

51 per cent by this method. 

Various methods have been employed, for mining of the 

orea, depending upon the nature of the ore body.   For 

instance, the Shariar ore body was mined by open cut method 

in the early stages, but later    this method was abandoned 

and square-set method was adopted.   This was also given up 

in favour of the cut-and-fill method as the square-set 

method did not allow complete winning of the ore and entailed 

an   excessive use of costly timber needed for roof-support 

which resulted in unfavourable economics. 

The entry to the ore body is by means of tunnels, and 

the extraction is done in 2 m lifts.   The back packing is 

by waste fill obtained by surface blasting and transported 

in wheel barrows to the stopes.    The stope is laid out in a 

rectangular panel system to obtain complete extraction. 
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3 - Raw arteriale for ferro-alloys (oont'd) 

The oree mined are transported in wheel barrows to 

the ore passes which are flat dipping at about 30° and are 

delivered into wooden loading chutes. 

The ore is loaded into rocker dump cars which are 

hauled by 3 h.p. mini locos over the tram line through the 

main haulage tunnel over a distance of 50 m to the portal. 

In 1966/69, this group of mines became the major 

producer of chrome ore, with a total production of 

77*030 tons which was exported.    The productions of indi- 

vidual mines are given in Table 3-4. 

Table 3-4 

PRODUCTION OF FARYAB MINES,  1968/69 

(tons) 

Shariar 
Amir 
Ibrahim 
Sha nine 

Total 

36 729 
32 351 

2 245 
5 705 

77 030 

Tne transportation is by means of 11-ton trucks over 

a diatanoe of 140 km to the port of Bandar-Abbas. 

fthT ftWffttff 

There is almo a group of deposits of chromite around 

Dm je Jamali, 300 km north-east of Shir* J, near Bhaktigan 
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•¿  . Summary and recommendations (cont'd) 

Tuble 2-2» 

PROFIT AND LOSS 3T JTÎMBNT 

(Thousand dollars) 

iL 
ïear of 

Production (tone) 

»• 

Sales receipt       ., 

B. Manufacturing expenses 
Raw •ateríais 
Labour and supervision 
Power, fuel and utilities \, 
Refractories, rolls, eleotrodas 

and supplies     .,  ,, 
Repair and maintenance    ,. 
Other miscellaneous expenses 
General plant expenses    ,. 

XfiM(B) ..   .. 

C. Gross profit U-BÏ        ..       .. 

D. Other expensas 
Depreciation .,       ,, 
Intorest on working capital ,, 
Interest on loan capital 
ûeferred charges ., 
Soiling expenses 

Total (D) 

It profit or bofore tax (C-D) 

F Tttorae tar y 

rofit or laps 
• current (B-F) 
- cumulative 

15 000     35 000     45 000     47 000      50 000 

1 032 
1 855 

345 

438 
1 400 

367 
1 550 

7 787 

-54 

3 316 
240 

1 840 
400 
232 

¿ig* 

-6 082 

50 000      50 000 

7 733      18 044      23 200     25  560      29 100      29 100     29 100 

4 062 
1 S55 

806 

1 023 
1 400 

855 
1 550 

3 316 
360 

1 840 
400 
541 

UÜL 
16 

-6 082 16 
-6 082     -6 066 

5 000 
1 855 
1 037 

1 315 
1 400 
1 100 
1 550 

U-S71      13 257 

6 473        9 943 

3 316 
396 

1 840 
400 
696 

6 64B 

3 295 

5 800 
2 355 
1 116 

1 416 
1 663 
1 170 
1 622 

IS IM 

10 418 

3 716 
456 

2 136 
500 
767 

7 575 

2 843 

6 817 
2 355 
1 235 

1 567 
1 663 
1 275 
1 622 

16 534 

12 566 

3 716 
504 

1 952 
500 
873 

7 545 

5 021 

6 817 
2 355 
1  235 

1 557 
1 663 
1 275 
1  622 

16 534 

12  566 

3 716 
504 

1 720 
500 
873 

7 313 

5 253 

1 839 

817 
355 
235 

567 
653 
275 
622 

IS 53-1 

12  55 3 

3 716 
501 

1 438 
500 
87" 

7 081 

6 485 

1 920 

3 295 
-2 771 

2 843 
72 

5 021 
5 093 

3 414        3 565 
8 507      12 072 

a/ TBX - first five yean exempt od.    Fron 6th year 35* of net profit paid as tax. 
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3 - Raw materials for ferro-alloys (cont 'd) 

Possible 
rfsjQfi 

salt lake.   These deposits have been investigated by 

Mr Roger Van Vloten along with Engineer N. Taghizadah. 

According to their findings only the Chaame Bid and 

Yaadani Dotu deposits present possibilities of exploita- 

tion.    The other two deposits at Rajuñe and Barendas are 

not considered suitable for development. 

General observation 

It would be seen from the foregoing that the 

chronite doposits are mainly concentrated in the northern 

and southern parts of Iran.   The chromite mining has been 

intensified during the last two deoades for export. 

Since the mining is export-oriented, 75 per cent of 

the chromite has been of metallurgical grade.    The shipment 

analysis in respect of 129,729 tons exported during the 

period 1962 to 1968 is given in Appendix 3-1. 

Although no systematic exploration has been undertaken 

to arrive at an overall estimate of the reserves, available 

data from the existing mines indicate very large reserves 

of various grades of chromite ore.    This is particularly 

true of the southern deposits in the Faryab area where the 

possible reserves have been estimated at 50 million tons. 
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3 - Raw «ateríala for ferro-alloys (cont »d) 

Annual or« 

The proposed ferro-ohroae plant will have a capaoity 

for the production of 10,000 tons of low oarbon and 

4,500 tons of high oarbon ferro-chrone.   The annual require- 

ments of ore will be of the order of 35,000 tons.    In order 

to sustain a plant of that size, the proved reserves of 

speoifio grade of ore should be 700,000 tons, which would 

ensure adequate supplies to the plant for a period of 

20 years. 

Since the ore production has so far been related 

exclusively to export, the requirements of the proposed 

ferro-chrome plant will have to be met either by additional 

production or by diversion of supplies meant for export. 

It is, however, oertain that the magnitude of the oocurrenoea 

of ohroaite in the oountxy indicate that the requirements of 

the proposed ferro-chrome plant would be adequately met. 

Ttfr imiitf 
Occurrences of manganese in Iran have been reported 

in Sabsevar, Robat Karl«, Qhoa and Ardestan areas in the 

north and north central Iran.    The major oocurrenoea are 

shown in Drawing No. 5131-II-1.   At present only Shahrokh 

mines in the Ohmm area are in operation. 

Geologically, the manganese ooourrenoes have not been 

investigated in detail.   There are some ooourrenoes of 
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(oont'a) 

ferruginous manganese with very low manganese oontent 

varying fron 1 per cent to 3 per cent.   The major occurren- 

ces are, however, believed to be related to lower tertiary 

voloanios.   The ore bodies are both In the form of lenses 

and bedded and are associated with andesltlo tuffs, pillow- 

lavas and jaaperoid rooks. 

flabaevar deposit 

There are two small manganese occurrences in 

Beneaporte and Assad, the former at a distance of 87 km 

and the latter at a distance of 96 km towards the south by 

south-west of the oity of Sabaevar. 

According to Rout hier, the occurrences are as thin 

bedded deposits varying in thickness from 4 m to 5 m. 

The ores are assooiated with tuffs, lavas and jaspers In a 

sequential form.   On the basis of surface examination, 

Routhier has estimated reserves of 20,000 ton« for Benesporte 

and 50*000 tons for Assad deposits.   No information is 

available on the quality of the deposits. 

Robat Karla deposit 

The occurrences of manganese on at Robat Karla south- 

west of foheran at an altitude of 1,650 m close to the road 

to Saveh.   The strike of the ore body is north-westerly and 
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3 - Raw materiale for ferro-elloye (cont'd) 

the dip la 60° toward« the north-ee.it.   The length of the 

ore body is 120 m with an average thickness of 8 m. 

The reserves had been estimated at 15,000 tone by 

Ladame who however thought there is little hope of extending 

the reserves as the lode wedges at depth. 

Ladame's analysis of the ore is as follows i 

JftL     £S2fiä        %£       Miß       âi£2      4¡Ufi3 

44.5 4.8 2.1 4.3 7.0 8.7 
46.1 3.7 1.6 5.5 6.4 10.3 
46.5 12.6 3.9 4.7 1.8 8.4 

The aines are at present defunct though they ware In 

production since 1939; but no data are available regarding 

the quantity of production. 

The Shahrokh deposit which is being mined by Ratal 

Brothers is located about 20 km south-west of flhoa on the Teheran- 

Khorramshahr railway, 150 km south of Teheran. 

This group of deposits consist of the mine openings 

at Jalal, flake, Doctor, Darband, Mosafferi and Athari, 

over a distanoe of 10 km.   The extension of the ore body 

further east of Athari has been observed.   At the time of 
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S - Raw materials for ferro-alloys (oont *d) 

the visit, only Moaafferi mines were in operation aa the 

demand for manganese oree bid fallan. 

The attitude of the various ore bodies indicates 

that they have been separated by a number of faults, the 

most prominent is the fault running in a north-east by 

south-vest direction.    This fault is separating the Doctor 

mines from the Darband mines,   apart from the major faults, 

there are a multiple faults in various directions within 

the ore bodies.   Due to the faulted nature of the ore 

sodios aad ooooaalaec*, the oont imagina is atffioult 

to detect. 

The lateral extent of the ore bodies varies from 

120 m to 500 m with the width varying from 1.5 m to 7 a, but 

the thiokness has not bson properly determined.    The data 

on various ore bodies are summarised in Table 3-5. 

The deposits have been explored by trenohes and 

inclined shafts.    The proved reserves have been calculated 

at 200 000 tons with possible reserves of 0.5 million to 

1*0 million tons. 

The ore minerals consist of pyrolusite and sometimes 

Ore oharao-       heusaannite associated with both haematite and magnetite. 

Silica in the form of chert is also commonly found to occur. 
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3 - Raw materials for ferro-alloys (cont'd) 

Tabi« 3-5 

SHAHROKH MANGANESE ORE BODIES, BSTIMàTED RESERVES AND 
AVBRAVE MANGANESI CONTENT 

Ort tafr 
0f Thick- Average Estimated 

¿•polit     ¡¿ggjh.  Hittk am—   m4|   minti 

Atheri    500 
(disconti- 
nuous) 

Mosafferi 

Doctor 

Sake 

Rmsa Khan 

Jalal 

220 

150 

ISO 

100 

1.5   1.5 

5-6 

15 

•..   ... 

42 

34 

32 

80 000 

50 000 

70 000 

34 
(occasion- 
ally 38%) 

lit level 70 m below 
the surface completely 
extract ad. 2nd levai 
34 m below 1st level 

1st level 30 a from the 
surface, completely 
extracted. 2nd levai 
35 a below lat lavai 

1st level now being 
worked 

Only tranchas sunk from 
which about 1 000 tons 
of 34% to 30% Mn has 
been raised 

In the form of number 
of lenses 

mouraat Rasai Brothers, Teheran. 

The grade of the ore varies from 34 per eent to 42 per 

oent in manganese content. Based on the data available it is 

not likely that a grade above 44 per oent of manganese con- 

tent could be obtained. 
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3 - RAW material» for ferro-alloys (oont f d) 

Ooneentra- 
Ü2S  

Th» general rang» of analysai of manganese orea 

exported are given in Appendix 3-2.   The analyses show 

that the grade varies from 37 per cent to 43 per cent of 

manganese, and the Mit Fe ratio varies from 9tl to liti. 

In order to meet the export requirements, the run- 

of-oine ore analysing 32 per eent to 34 per oent of Mi is 

upgraded by screening and hand-sorting.    The ore is fed 

through a griisly with 25 mm openings.   The over-size 

material is upgraded to 38 per oent to 40 per oent Mi fay 

hand-sorting and the under-eize material containing 

27 per cent Mi is separately dumped as low grade.   The 

tailimt» from hand sorting contain 24 per oent of Mi. 

The ore dressing division of the Qoologioal Survey 

of Iran carried out benefioiatlon tests on four samples 

from Shahrokh group of mines.   The analyses of the 

samples ware as follow»! 

•*-    +-   V- 
1 34.65 8.60 16.76 
2 29.53 5.86 25.32 
3 27.55 13.24 19.72 
4 24.75 11.67 22.10 

The samples wer» crushed by stages in a roll crusher 

to pass a minus 10 raeeh soreen, and the screening teste 
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 8 * WW materiale far ferro-alloys (cont'd)  

indicated that there was little or no segregation of 

manganese In any particular sise fraction. 

Gravity separation with minus 10 plus 100 mesh 

fraction indicated that the manganese content cannot be 

increased more than 4 per cent.   The samples at minus 5 

mesh by jigging increased the manganese content by 5 per 

cent to 6.5 per cent with 60 per cent to 85 per cent 

recovery.    The samples were ground to minus 28 plus 65 

mesh and were tabled.    The tabled products assayed about 

8 per eent to 10 per oent higher in manganese content than 

the feed, with 50 per oent to 60 per oent recovery. 

The results of roasting and magnetic separation 

produced non-magnetic concentrates assaying 37.25 per cent 

Hi in the case of sample 1 and 27 per cent Mn for sample 4, 

with 90 per cent reoovery. 

The floatation tests were not satisfactory as fine 

grinding produced a considerable ajsoont ni' slime, an 

unfavourable condition for flotation.     Desliming before 

fleUtlea resulted la «he loes of oooelderable ninjimuTi 

in the slime. 

The present method of stoping is by the out-end-fill 

KLfiiM method.   The ore body is now being worked at the 2nd level 
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3 - RAW materials for ferro-alloys (cont 'd) 

Prioe of 
m  

as the l«t level has been completely exhausted.   After the 

ore is broken from the beok of the s tope, it is hauled by 

wheel barrova and brought to the ore passes.   It is then 

disoharged through the wooden ore chutes at every 16 m, 

mainly on the south wall and western cross-out, into the 

tuba of 1.2-ton capacity.   The tubs are hauled by 6 h.p. 

locos through the main tunnel to the portal. 

The back fillage material is disoharged through the 

fillage chutes at every 32 m interval, and for each ton of 

ore extraoted about 600 kgs of fillage material is required. 

The ore after being upgraded by screening and hand- 

sorting is loaded on to the trucks %nd transported to 

Chma railway station, at a distance of 35 km from the mines. 

The cost of transportation including loading and unloading, 

is $ 1.33 per ton. 

The total production during the period 1963 to 1968 

was about 150,000 tons which was almost entirely exported. 

The current production is about 12,000 tons per year. 

The price of manganese ore with 38 per cent m content 

is | 13 per ton f.o.b. Khorramshahr.    The priée is inoreased 

by 50 cents per ton for every unit (per œnt ito in ore) 

up to 48 per cent fe content, and 70 c^nts per ton for every 

unit above 42 per cent >fc content. 
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Other deposits 

The Boi Noin deposit is situated at an elevation of 

2,060 a in north ««oil«]. Iran, 25 km south of Ardestan and 

6 lot north-east of the village of Bagna«. 

The vail rook is grey quarts porphyry which is out by 

a fallite dyke 3 a vide.    The porphyry is highly jointed 

and also faulted.   The most prominent fault strikes north- 

easterly, dipping 85° towards the south-east.   The manganese 

minéralisation has taken plaoe in the shear sons running 

parallel to the fault. 

The sain aanganeae minerals are •anganite associated 

with some soft pyrolusite and small quantities of rhodo- 

ohrosite. 

The deposit is not being mined at present, and no 

information is available regarding the grade and reserves. 

The Sanges deposit is reported to occur at an alti- 

tude of 1,800 a, south of Kuh-e-Bahraseman in the Karman 

voloanio belt. 

The deposit occurs as a bed of 1 • to 2 a thickness 

striking north-west and dipping at an angle of 25° towards 

the south-wast. 
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Tuble 2-2» Table 2-M 

rr iiNû LOSS srATiMSirr 
loueand dollars) 

lear of ooeration 
V            VI             VII         VIII           EC .Ju 

50 000 50 000 50 000 50 000 

XIV 

50 000 

XV 

0 000     50 000      50 000      50 000      50 000 50 000 

9 100 29 100 29 100 29 100 29 100 29 100 29 100 29 100 29 100 29 100 ,29 100 

6 817 6 817 6 817 6 817 6 817 6 817 6 817 6 817 6 817 6 817 6 817 
2 355 2 355 2 355 2 355 2 355 2 355 2 355 2 355 2 355 2 355 2 355 
1 235 1 235 1 235 1 235 1 235 1 235 1 235 1 235 1 235 1 235 1 235 

1 567 1  557 1 567 1 567 1 567 1 567 1 567 1 567 1 567 1 567 1 567 
i 66? 1 663 1 663 1 663 1 663 1  663 1 633 1 663 1 663 1 663 1 663 
1 275 1 275 1 275 1 275 1 275 1 275 1 275 1 275 1 275 1 275 1 275 
1 622 1  622 1 622 1 622 1 622 1 622 1 622 1 622 1 622 1 622 1 622 

16 534 16 534 16 534 IS 534 16 534 16 534 16 534 16 534 16 534 16 634 16 534 

12 566 12 566 12 565 12 566 12 566 12 566 12 566 12 566 12 566 12 566 12 566 

3 716 3  716 3 716 3 716 3 716 3 716 3 716 3 716 2 058 400 400 
504 504 50-1 504 504 504 504 504 504 504 504 

1 952 1 720 1 488 1 256 1 024 792 560 328 96 48 - 
500 500 500 500 500 500 100 100 100 
873 873 87r 873 873 873 873 873 873 873 873 

7 545 7 313 7 081 6 849 6 617 6 38,5 5 753 5_5j& 3 631 1 §25 1 777 

5 021 5 253 f 485 5 717 5 949 6 181 6 813 7 045 8 935 1» 741 10 789 

1 839 1 920 2 001 2 082 2 163 2 385 2 466 3 127 3 759 3 776 

5 021 3 414 3 565 3 716 3 867 4 018 4 428 4 579 5 808 6 982 7 013 
5 093 8 507 12 072 15 786 19 655 23 673 38 101 32 680 36 486 45 470 52 483 

tax. 
Ml 
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3 - Raw materials for ferro-alloys (oont 'd) 

No information la available regarding the quality 

and th« reserves of this deposit. 

Uband 

or« require- 

Non. Basin (UH «Xpert attached to the Geological 

Survey of Iran) has recently located a manganese deposit 

at Uband half way between the villages of Neiris and Darab, 

east of Shire j town. 

Th« manganese occurs in a 5 m thick bed dipping about 

70° •    The ore is associated with jaaperoid rooks 

of uppermost cr«tao«ous age.   The ores occurring at the 

top 2,6 a show an analysis of 46.2 per oent of Mn, followed 

by silio«ous or« analysing 33.7 per oent of Mn content. 

The inferred reserves have been estimated at 70,000 tons* 

It is «stiaated that for the production of 38,000 tons 

per year of 75 per oent ferro manganees, a total quantity 

of 85,000 tons of manganese ore will be required.   Assuming 

an amortisation period of 20 years for the plant, an 

aasured reserre of about 2 million tons of suitable grade 

of manganese ore will be required. 

although the production of manganese ore for expert 

bad bean steadily rising until 1966, no proper geologi osi 

investigation ame been aerriea out to establish the industrial 

and to lósate new areas of oocurrenoes. 
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3 - Raw »aterials for ferro-alloys (oont'd) 

The average manganese content in the exported ores 

varies fro« 37 per cent to 43 per oent with low phosphorus 

and sulphur.   Although the ores for «sport are upgraded 

by screening and hand-sorting whioh raises the aanganese 

content by 6 per cent, the rejection during the prooees 

amounts to about 50 per oent.    The results of the berief i- 

elation tests oarried out by the Geological Surrey of Iran 

are also not enoouraging for upgrading the ores. 

The current production of the operating aines at 

Shahrekh is 12,000 tons per year.    Total installed capacity 

of all the •Ines in Ghon area would be of the order of 

40,000 tons. 

The utilisation of indigenous resources can be con- 

sidered after detailed investigations to detemine the 

availability of suitable grade with conooaitant reserves. 

It is suggested that the Robat Karia deposit which contains 

about 46 per oent tti should be carefully explored.    The 

possibility of blending Shahrokh ores which has a favourable 

Mm Fe ratio after hand-sorting with iaported high grade 

ores to obtain a oompoelte blend containing 4« per cent 

mln>)fti content should also be investigated.   There is a 

possibility of utilising local orea in increasing 

proportions. 
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3 - Raw arteritis for ferro-alloys (oont id) 

In the present circumstances, it would be mowitiy 

to import manganese ores of suitable grade to sustain a 

ferro-manganese plant of the proposed oapacity. The average 

analyses of manganese ores supplied by major exporting coun- 

tries in the world are given in Appendix 3-3. In considering 

the source for import of manganese ore it would be logical 

to select a country as near to Iran as possible, commensu- 

rate with the price and quality of the ore. As the imports 

are likely to be through the Persian Gulf ports, India, 

a traditional exporter of high grade manganese ores, is 

considered a suitable souroe for meeting the ore requirements 

of the plant. 

amlklJmViftl 

The quartettes in Iran are believed to be associated 

with the Oaabrian, Devonian and Nesosoio rook formations. 

The deposits which are being worked by the Chemioal 

and Metallurgical Corporation of Iran (a Government 

undertaking), are situated near Tousbasohai village 55 km 

north of Ghasvin, about 195 km north-west of Teheran* The 

quartaites are white, brown and light grey ooloured and are 

medium coarse to fine grained. In the western part, the 
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3 - RAW materials for ferro-alloys (cont 'd) 

deposit is found to be loaolinlsed.   The analysis of the 

quartsites are given below: 

SI 

95.8 97.96 
1.13 0.55 
0.17 Traoe 
0.51 Traoe 

Traoe Traoe 
1.44 0.70 

8102 
al203 
F«303 
CaO 
MgO 
Lose on Ignition 

It ie estimated that the réserves will be of the order 

of 3 million tone of 95 per cent SÍO2 in this area.   The 

quarrying la being done by open out method and is being 

developed to augment the production.   The average production 

from this deposit is about 2,000 tons per month and in 1968 

the production was 25,065 tons.   The total production is 

consumed locally by Oheevin Sheet Glass Factory, Iran Glass 

Factory and other miscellaneous industries. 

The pithead price of the quartiite is t 3.3 per ton, 

and the prioe delivered at Teheran varies from i 4.6 to 5.3 

per ton. 

There are other quarries of quartaites belonging to 

the Iran iiliea Company, 6 km south of Tousbaaohal, and in 
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Qhaseaabad-Latian mi mar Ut tan dan, 45 kB north-east of 

Teheran. The quarrying of theee deposits is not being done 

systematically and the production is negligible. 

Iefahan-Lachoullah area 

Geological investigations by the National Iranian 

Steal Company are in progress to locate suitable deposits 

of quarts and quartzites for the proposed steel plant in 

Isfahan.   As a result of these efforts, quart site deposits 

have been located around Tabas, Zefreh and Lachoulleh near 

Isfahan.   In the Lachoulleh deposit the quart site band is 

steaply dipping having a thickness of 35 m to 40 a and is 

overlapped by dolomite.   The reserves estimateci are 

3 million tons.   The chemical analysis of the quartsitas 

from Tabas and Lachoulleh deposits is given below: 

% % * % 

Si02 81.27 97.0 96.3 93.3 

il803 3.75 2.8 
(RgOs) 

2.0 
(R2O3) 

- 

Fe203 2.50 - - 4.6 

GaO 6.35 - - 1.1 

MgO 0.20 - - - 

aouroat   National Iranian Steel Company, Isfahan. 
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General observation 

The results of the investigations by the National 

Iranian Steal Company indicate the suitability of the 

quartsites of Laohoulleh deposits for steelaaking and ferro- 

alloy production.   It is estimated that total requirements 

of quartzites for the ferro-silicon and ferro-chrome plant 

would be 44,000 tone per year. 

Quartlite 

The quartzite requirements for the production of 

ferro-chrome are about 11,000 tons per year.   It is learnt 

that suitable deposits of quartz and quartzite may be 

found in Bandar-Abbas/Faryab area.   Appropriate steps 

need to be taken early to locate and develop such deposits. 

These deposits, if located, oan meet the requirements of 

the proposed ferro-chrome plant. 

Limestones are widespread in their occurrence in Iran, 

particularly in Zagross belt and in the north-eastern part 

of the country.   St rat i graphically, the limestones are 

associated with rook formations of Palaeozoic and Hesosoic 

age.   They are the host rook for the lead-zinc mineralisation 

in the central part of Iran and are the reservoir rooks for 

the most productive oil fields in Iran«   Although the lime- 

stone« ooour abundantly and are being utilised for oement 
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Pirbakram 
<rfF9ftt 

Mobaraka 

manufacture and lime burning, no systematic attempt has been 

•ad« to determine their reserves and grade. 

Isfahan area 

In the Isfahan area, however, limestone deposits are 

now being investigated in detail to assess the suitability 

of the limestones for supply to the Isfahan steel plant. 

In the Pirbakram deposit located 18 km south-west of 

Isfahan town, limestones of cretaceous age are overlain by 

more than 500 m thick shales, quartsitic sandstone and shales 

of Jurassic age.   The limestone formation is divided into 

two horisons, upper and lower.    The upper formation is 

light grey in colour and the lower dark grey in colour, fine 

grained and blooky.   The limestones at places are fissured, 

with the fissures filled with coarse crystalline calcite, 

and are sometimes silicified as well as intercalated with 

argiUo-oaloareous materials.   The thickness of the oreta- 

oeoue limestone-sandstone formation is estimated between 

400 m and 500 m •   The reserves of blast furnace and flux 

grade limestones in Pirbakram area are estimated at 41 million 

tons* 

The limestone deposits located at 8 km north by 

north-west of Mobaraka town and 20 km south-east of Isfahan 
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3 - Raw materials for ferro-alloys (oont 'd) 

agallai 

city, are believed to be of upper oretaoeous age.   The 

liaeatonea which appear to vary fro« 50 a to 130 a in 

thickness, are aaseive, dark grey in colour, medium to 

fine grained and slightly metamorphosed.    In soae parts 

of the liaeatone beds, reanants of shells infilled with 

dark grey oalcite oan be seen.   The reserves of this 

deposit are not known. 

The ohealoal analysis of the limestones fro« the 

Hobaraka area is given belowt 

CaO 
HfO 
Ineol. 
RJ03 
3O3 
P2O5 
Loes on ignition 

Beanie 

W M (3) 
% % % 

53.18 53.40 54.14 
1.44 1.55 0.70 
1.39 0.91 1.28 
0.31 0.24 0.26 
0.0221 0.0183 0.1122 
Trace 0.0235 
43.40 43.61 43.24 

t   national Iranian Steel Company, Isfahan. 

In the Baiidar-Abbae area, the limestone deposits around 

Taorkh, 20 to 25 ka fron Bandar-Abbas on the road to Karman, 

amj be oonaidared.   larlier a oeaent plant was proposed to bo 

set up baaed on tola deposit. 

In Ahvas area, the Ammari deposits which are located 

north aast of Annas, are not uniform in quality.   Therefore, 
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3 - Raw materials for ferro-alloys (oont 'd) 

the deposits at Andimeskh, 300 km from Ahwai, might be a 

better source.    The deposita however should be investigated 

to assess the reserves and grade. 

Penerai observaron, 

It has been estimated that the total quantity of flux 

grade limestones required would be about 53,000 tons 

annually.   The investigations carried out by the National 

Iranian Steel Company around Isfahan indicate considerable 

reserves of blast furnace and flux grade limestones.   For 

a Isfahan-based ferro-manganese plant the requirements of 

flux grade limestones can be met from the deposits around 

Isfahan.   For a ferro-ohrome plant to be based in the Bandar- 

Abbas/Faryab area, investigations will have to be carried 

out to locate suitable deposits close to Faryab area to meet 

the requirements of flux grade limestones. 

Limestone 

The oarbonaoeous materials suitable for use as reduct- 

ants in the manufacture of ferro-alloys are coal, coke, wood- 

chips, oharooal and petroleum coke.   The choice of the 

reduotants is dependent upon their chemioal, physical and 

electrical properties, and their availability. 
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3 - Raw aatariala for' ferro-alloye (oont 'd) 

Coal 

The aain ooal bearing région« of Iran arts 

1) The Northern Elbura ragiona 
2) Tha Southarn Hour« ragiona 
3) Tha Khoraean ragion 
4) Tha Karman ragiona 
5) Tha Cantra! ragion 

lañan ooal 

Geologically, tha ooal formation« in Iran balong to 

louer and aiddla Juraaaio aga, and no perao-carboniferoua 

ooourranoaa of ooal hmva yet been found. 

Tha ooal bait in Kanamn area la being explorad extan- 

eiveiy by tha National Iranian Steal Company for the ataal 

plant at Iafahan.   Tha ooal foraetiona in the legajan ragion 

extend over an area 150 ka long and 25 ka wide.   Tha 

fotaaiiono aero boon divided iato 4 (four) aariaa, a, b, e 

and d.   The d aariea has bean fully imreatigated and tha 

aoet iaportant aaaa, No.2 in d aeriea, Taries in thioknaaa 

fro» 1.3 a to 12.0 a. 

It bma bean propoaed by the National Iranian Steal 

Company to utilità ooal from tha Keraan field for eonver- 

aion into ooke, principally to aeet the requlraaant« of 

tha Iafahan ataal plant. 

Tha National Iranian Steal Company have oarritd out 

a aariea of taata on ookability of the ooala froa Karman 
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>3 or aa^jk 

Net profit or loas after tax 

Add * depreciation 

- deferred charges 

Table °-H 

CASH PLOW STATEMENT 

(Thousand dollars) 

Year 

-1- -^ 
_m_ JL 

-1- 
JL" " m "W 

..   -6 082 16 5 296 2 845 5 021 5 414 5 565 5 71f 

..     5 516 5 516 5 516 5 716 5 716 5 716 5 716 3 71' 

400 400 400 500 500 500 500 50: 

or   -2 566 5 752 7 Oil 7 059 9 257 7 650 7 781 7 93' 

Repayment of loan .. 

Estimated oash balanoe/*eficijnoy 

- current .,   »2 566     5 752 

- oumuu¿tivr      ..   »2 566     1 566 

2 500       ? 300       2 900       2 900       2 900       ? 90' 

4 711       4 759       6 537        I 750        4 881       5 03 

6 077      10 856     17 175     21 905     26 784     51 81 
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3 - Raw naterials for ferro-alloy» (oont «d) 

oo*l belt.   The analyaia of ookt froa Kernen coal if a« 

follow»! 

aeh 
Sulphur 
Volatil« 
Oalorlfio valut 

13 to 10 
1.3 to 1.4* 
1.01 
4 400 Keal/a* 

This ooke la euitable for ferro-manganese and 

ferro-ailioon (45 per oont grado) and would bo available 

as a by-product from the Iafahan steel plant. 

ffhtfifUl 

Por technical roaaona the use of ooke alone aa a 

reduotant la not considered aultable for the amnufaeture 

of ferro-chroae and farro-allloon (75 por oont grado). 

It la, therefore, proposed to uee oharooal «a a roduotant 

along with ooke.   The estimated requirement of oharooal 

for ferro-ohroa» la 4,550 tons per year and that for ferro- 

•ilioon la 9,350 tone per year,   availability of adequate 

quantity of oharooal needs to be investigated. 

The oharooal requirements for a ferro-ailioon plant 

at Iafahan looatlon oan be aet locally, but In the oaee of 

the ferro-ohroajo plant located at Bandar-Abbes/Faryab area 

the oharooal will have to be transported to that area.   Wo 

date on the quality of oharooal ia available. 
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3 - Raw aateAala for fairo-allogrf (ooat 'd) 

Production of ferro-eilioon also requires a anil 

quantity of steel scrap to the extant of about 200 kg 

par ton.   The annual «orap requirement of about 3,400 tona 

is expected to be sat froa local aouroaa. 

(i99\ tf m Htfrtlll 
The ooat of raw materiali estimated for the feasi- 

bility study ara glTan in Tabla 3-4. 

Tabla 3-4 

OOfT OF latf MaTBtttLS 

llW MtttTillf 
Ooat 

•MpUJjM 

Chromlte 17.0 
29.8 a/ 

Quertsite 
Liaeetone 

3.4 
0.9 

Coke 
Charocal 

22.4 
99.5 

llectrode paste       . 
Sorap                       . 

138.0 b/ 
30.0 

i/ o.i.f. Khorraashahr including port and 
handling ohargaa. 

y f.o.r. ferro-alloy planta. 
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The aajor raw materiale required for alloy steals 

production are steel scrap, ferro-alloys, fluxes such as 

lineatone, burnt liste and fluorspar and graphite eleotrodee. 

The availability and sources of supply for these materials 

are disoussed in this Chapter. 

Present 
TTlttffrUttY 

Steel scrap 

Current availability of steel scrap in Iran nay be 

estimated at 30,OCX) to 35,000 tons per year (corresponding to 

3 per cent to 4 per cent of present steel consumption in the 

country).   About half the scrap is generated in the engineering 

industries located around Teheran.   Fair quantities are also 

available at Ahvaz from the existing rolling mills of the 

Iranian Rolling Mill Company and the pipe plant of the 

National Iranian Oil Company.    The availability of scrap froa 

these plants at Ahvas is estimated at about 17,000 tons per 

annum as given in Table 4-1. 

Table 4-1 

AVAILABILITY OF SCRAP AT AfttAZ 

Present Scrap 
production    Bgfjlajgp 

tons tons 

Iranian Rolling Mill Company 
Pipe plant - National Iranian 

Oil Company 

Total 

100 000 

150 000 

7 000 

iq 000 

17 000 
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4 - Raw materials for alloy steels (oont 'd) 

With the incroasod industrial consumption of stool, 

the scrap generation and availability will also riso. 

At prosent, the iron foundries are the major users 

of large quantities of scrap because of the substantial 

difference in price between imported pig iron (¿ 80 to 85 

per ton) and local scrap (&  15 to 25 per ton). If pig 

iron is made available (together with foundry coke) from 

indigenous production, the pressure to use steel scrap 

would reduoe. 

Export and 
import of 

Iran has also been trading in scrap as given in 

Table 4-2. 

Table 4-2 

roORT AND IMPORT OF SCRAP %/ 

1962/63 
1963/64 
1964/65 
1965/66 
1966/67 
1967/68 
1968/69 

$fi22£& 
tons/yr 

716 
3 365 
6 178 
5 200 
7 241 
3 524 

25 833 

Jjjgojrt 
tons/yr 

2 944 
5 092 
5 376 
6 067 
9 376 
5 170 
6 029 

a/ tariff feto »e. tat . sorap, ehipe, iron, 
•Wei and oast iron. ' 

i   Tear Book - Foreign Trade Statistics 
of Iran, 1962/63 to 1968/69. 
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4 - R»v materials for alloy steels (oont »d) 

Future scrap 

It will be noted that except in the year 1968/69, 

Iran has been a net importer of scrap.   Up to 1966/67, the 

export of scrap has been mostly to Japan and some quantity 

to neighbouring countries such as Iraq, Kuweit, Oman etc. 

In 1967/68, about 3,000 tons of scrap was exported to 

Nationalist China and in 1968/69 all tho scrap (that is 

about 25, 833 tons) was exported to Nationalist China. 

As no data regarding the present consumption of scrap 

is readily available, it is difficult to develop the current 

national scrap balance. 

A broad indication of overall national picture of 

possible future scrap availability and demand by 1977/78 and 

1982/83 has beon developed to identify tho import require- 

ments, especially for the proposed alloy steel project. 

The availability of melting scrap in Iran is estimated 

on the basis that the total consumption of steel in Iran will 

be about 2.4 million tons by 1977/78 and 3.5 million tons by 

1982/83.    It is also assumed that the scrap trade will gat 

organised and the effective scrap collection will bo about 

80 per cant of the total sorap arisings in tho country. 

Accordingly the sorap availability for malting purposes after 

allowing about 15 par oont for industrial and re-rollable 

users, is conservatively estimated at about 105.000 tons per 
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4 - Raw materials for alloy steels (cont'd) 

por year by 1977/78 and about 185,000 tons per year by 1982/83 

as givon In Table 4-3. 

Tablo 4-3 

ESTIMATED SCRAP AVAILABILITY IN IRAN, 1977/78 AND 1982/83 

Scrap 

flryiiii.KriP.a/ 

121 1^82/83 ^977/78 

SI as related to fini- 5jí of 6% of 
shed steel consume-     2*4 Billion     3.5 million 
tion 

Capital scrap b/ 
as rolatod to 
process scrap 

tons tons 

30$ of process scrap 

>ons 

120 000 

36 000 

1982/83 
tons 

210 000 

63 000 

Total sorap arisinss 156 000 273 000 

Total sorap availability 
(at 80$ of total arisings) 124 800 218 400 

Availability of molting sorap o/ 
(at 85$ of total availability) 106 080 185 640 

Say 195 9W 18? W? 

a/ The ourrent process scrap goneration ie estimated to be about 3$.    For 
a dovoloping economy of Iran, where the consumption of steol for 
oonstruetion purposes is expected to bo higher in 1977/78 and 
1982/83, the process sorap generation is estimated on a low side as 
against about 10$ for countries such as USA, Japan, UK, West 
Germany etc. 

y Capital sorap arising is based on the figure currently obtained 
in India. 

o/ There are at présent no scrap ro-rollora in Iran.   Hence sorap diver- 
sion for industrial and re-rollable uses is assumed at about 15$ 
as against about 30$ to 40$ of total sorap availability in countries 
such as India.    However, if the demand of sorap for industrial and 
ro-rollablo uses inoroases above 15% in Iran, the availability of 
sorap for melting purposes will correspondingly decrease. 
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4 - Raw materials for alloy steels (cont 'd) 

Future scrap 

Based on the likely steel and alloy steel production 

as well as development of foundry and forge industries the 

demand for melting sorap in Iran is estimated at about 

350»000 tons per year by 1977/78 and 535,000 tons per year 

by 1982/63 as given in Table 4-4. 

Table 4-4 

ESTIMATED DEMAND OF SCRAP IN IRAN,  1977/78 AND 1982/83 

Estimated 

Consumer 

1. Oro based steel plants     .. 
- Isfahan and others 

2. Sorap based steel plants .. 
- IRMCO and others 

2 300 000 a/ 3 100 000 a/   25 000 b/     34 000 £/ 

200 000 a/     300 000 §/ 220 000 o/   330 000 5/ 

3. Alloy steel plants 

4. Steel foundries •• 

sub-tot^ ft fo 4) 

5     Miscellaneous uses • 10J of (5) 

50 000 a/       80 000 a/    55 000 0/     88 000 c/ 

15 000 30 000 16 500 e/   J022 S/ 

316 500 

348 150 

485 000 

_4J_22Q 

533 500 

Say       350 000 535 000 

§/ Production of ingots or seals. 
b/ Based on Isfahan steelworks norm of purchased sorap - 6*000 tons per 

year for 0.55 million ton output. 
0/ Based on 1.1 ton sorap per ton of production. 

It will be noted that there may be a sorap defioit 

in 1977/78 and 1982/83 of the order of 245» 000 tons and 
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4 - Raw materials for alloy steels (cont »d) 

Imported 
scrap for 
alloy steal 
plant 

350,000 tons respectively.    Considering the availability of 

natural gas, there is a possibility of producing spongo iron 

in future to moot at least a part of this shortfall in 

melting stook.    The Imperial Government of Iran is already 

examining the feasibility of such a proposition. 

In view of the deficit national scrap balance, and also 

because the cost of importod scrap (¿ 50 per ton) is con- 

siderably higher than prcsont prico3 of local scrap (say 

p 25 per ton), this study has on a conservative basis assumed 

use of imported scrap*   The use of motallics (scrap or spongo 

iron) from local sources*in the proposed alloy steel plant 

would result in improved profitability than that indioatod 

in this report. 

ferro-ajiara mi tádiUvcg 

A wide rango of ferro-alloys and additives are neces- 

sary for produoing alloy and special steels.   The typos, 

grades and quantities of these materials depend on the 

product-mix of an alloy stoel plant.    This study «MUM« 

that all alloying and de-oxidizing will have to be imported. 

The possibility of installing capacities for production of 

forro-chromo, forro-eilicon and forro-manganose is under 

investigation and forms a part of this study.   As and when 
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4 - Raw materials for alloy steels (cont »d) 

these piante are installed, the requirement of these ferro- 

alloys could be met from indigenous sources. 

Small quantities of iron ore and petroleum coke are 

also required for steelmaking in arc furnaces.    The iron 

ore could be supplied from local sources.    The petroleum 

coke would have to be imported. 

Flujos. 

The fluxes required for steelmaking are limestone, 

MUflfant burnt liB€ *"<* fluorspar.   The availability of limestone 

in different parts of the country has been discussed in 

Chapter 3.    It may be recapitulated that adequate avail* 

aMtt^ of flux grade stone is ensured in the Isfahan area 

where considerable prospecting work has already been con- 

ducted by the National Iranian Steel Company.    However, 

appropriate investigations would have to be undertaken for 

locating and proving limestone deposits in other areas 

suoh as Ahwas, Arak and Tabriz, if one of these locations 

is finally found suitable for an alloy steel plant.   It may 

be mentioned, however, that In view of the wide prevalence 

of limestone in the country locating suitable deposits 

in the vicinity of the selected plant site may present no 

problc 
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4 - Raw materials for alloy steels (cont'd) 

Burnt line required for steelmaking Is proposed 

Burnt lia« to be produced in the calcining facilities provided in 

the alloy steel plant itself. 

No geological investigations have so far been 

Fluorspar oonduoted for locating fluorspar deposits in Iran.    The 

entire requirement of fluorspar is, therefore, to bo met 

through imports.    It is suggestod that availability of 

fluorspar in the country should be investigated« 

Graphite electrodes 

An important consumable item for are furnace 

eteelmaklAf   is graphite electrodes, which is not produoed 

locally.    The requirement of graphite electrodes and 

nipples would, therefore, have to be met through imports. 

W 9* r»W HrvWlfri8 

The cost of major raw materials considered for this 

feasibility study are given in Table 4-5. 
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Table ?-86 

GASH PLOW STJffEMENT 

(Thousand dollari) 

Table ?. 

ÜL   JL   Jg.   JUL    JBL1*-ag""1 _i_   JL    JL   ÜIL    Jtt.   J- 

845 5 021 3 414 5 586 S 716 3 867 4 018 4 428 4 5ft 5 808 6 98? 7 015 

718 3 716 3 716 3 716 3 716 3 716 S 718 5 716 3 716 2 088 400 400 

500 500 500 500 500 500 500 100 100 100 - 

059 9 257 7 650 7 781 7 93? 8 083 8 234 8 244 8 596 7 968 7 382 7 413 

-00 ? 900 2900 2 900 2900 2 900 2900 2900 2900 800 800 

: 759 6 337 4 730 4 881 5 032 5 183 5 334 5 144 8 486 7 368 « ?6* 7 413 

C 836 17 173 21 903 26 784 31 816 56 999 42 353 47 877 53 172 80 538 67 320 74 735 
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4- Raw materials for alloy stools (cont'd) 

Table 4-5 

PRICES OF RAW MATERIALS FOR ALLOY STEEL PLANT 

Raw materials 

Stoel scrap 

Imported 

Alloying and deoxidizing additions 

High-carbon forro-ohrome 
Low-carbon forro-chrome (0.1$ C) 
Ferro-tungsten (70$ W) 
Forro-vanadium (50$ V) 
Forro-molybdenum (70$ Mo) 
Nickel pollots (99.8$ Ni) 
Ferro-manganose (standard grade) 
Ferro-silicon (74$ Si) 
Aluminium shots 

Iron ore (60$ Fo) 
Limestone (flux grado) 
Burnt limo 
Fluorspar 
Petroleum coke 
Silica sand 
Graphita electrodes 

WTt,'T tftf* 
50.00/ton 

370.00/ton 
0.67/kg 
8.10/kg 
6.67/kg 
«.00/kg 
4.00/kg 

215.00/ton 
240.00/ton 
800.00/ton 

15.00/ton 
5.40/ton 

13.50/ton 
120.00/ton 
lOO.OO/ton 
10.00/ton 

TOO.OO/ton 

a/ Incitados the freight cost of transporting from source 
to plant site. 

The prices of limestone, burnt lime, silica sand and 

iron ore are based on the current prices of those materials 

in Iran and of other materials on the basis of prevailing 

international prices. 
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5 - fTTOHtfJi^ gEMF""*8 0F IB*M 

The specification and uses of ferro-alloys under study 

are reviewed and an assessment Is r.ada of futura requirsmentì 

within the country.    The possibilities of exporting ferro- 

alloys are discussed in the following Chapter. 

Alloy additions are made to iron and steel mainly for 

two purposes, namely,  (i) for 'scavenging• and deoxidation, 

and (ii) for imparting special properties such as control 

of grain siae, improvement in mechanical properties, 

increase in hardenability, enhanced corrosion resistance, 

or for achieving other specific results like scaling 

resistance or high température strength. 

Nmganese, chromium, tungsten, molybdenum, vanadiun 

and titanium are generally added to the molten steel in the 

form of ferro-alloy», as it is more economical to produce 

them and in »orne oases also moro advantageous to utilise 

them in this form rather than in the iron-free metallic 

state.   Micke!, cobalt, oopper and aluminium are, however, 

used as iron-free metals.    Specially prepared alloys like 
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Ferro- 

nitrogön-bearing ferro-alloys and complex dooxidiaers 

like silico-manganese, alsifer, ferro-ailico-zirconiu« aro 

required only to a Halted extent. 

Ferro-alloys aro produoed in different grades, 

containing varying proportions of the alloying element and 

carbon. The grade «elected depends on the end-uses, as 

discussed below. Typical standard specifications of ferro- 

manganese, ferro-silicon and ferro-chrome aro given in 

Appendices 5-1, 5-2 and 5-3. 

Manganese is an essential constituent of all steels, 

plain carbon as well as alloy. The presence of manganese in 

steel, tc the extent of at least seven tines the sulphur 

content, is necessary to nullify the harmful effect of 

sulphur in rendering the steel 'red-short'. It is alio 

effective as a deoxidiser. In larger percentages it 

functions as a regular alloying element for improving 

hardenability, strength and toughness. Manganese is present 

to the extent of 12 to 14 per cent in 'Hadfield' manganese 

steel which is extensively used for wear-rosistant casting» • 

High-carbon ferro-manganese is used for additions to 

plain carbon as well as alloy steels, while the low-carbon 

variety is used only for alloy steel whore oarbon content 

has to bo kept low, for instance, in low-nickel and nickel- 

free substitute stainless steels. 

5-2 



M.   H.   DASTUR   »   CO   PRIVATI   LTD 
UNITED NATIONS INDUSTRIAL DCVEIOPMENT ORGANIZATION 

NEMWUrr  MKMT  ON 
WMCMUOrS  rtANTI  ANO   AUOT  STU1S  PUNT   IN  MAN 

5 - Ferro-alloy requirements of Iran (cont'd) 

Ferro- 

Ferro-eilicon is mainly used as a deoxidiser in the 

steel industry. High-grade ferro-silicon is also required 

for the production of eleotrical steels. 

Chromium is added to most alloy steels in the form of 

Ferro-ohroaa  either low-carbon or high-carbon ferro-ehrome, depending 

upon the type of steel and manufacturing process adopted* 

Chromium is a oarbide stabiliser. It contributes 

effectively towards increasing the hardenability of steel 

and is therefore added in amounts up to 3 per cent in con- 

structional alloy steels. It markedly increases abrasion 

resistance of high-carbon compositions, and is used in 

amounts varying from 1 per cent to 18 per oent in ball 

bearing steels, high speed steels, shear blade and die 

steels and hard, wear resistant oast irons. It increases 

resistance to corrosion and oxidation, and is the chief 

alloying element, in percentages varying from 12 to 28, in 

stainless irons and steels with or without nickel. 

Because of its mild oarbide effect in temperar.« to 

resist softening, its marked effeot in conferring oxidation 

and soaling resistance at high temperatures, and its contri- 

bution to high temperature strength, ferro-chrome is used 

in percentages varying from 2 to 35 in hot work die steels, 

heat resisting steels and high temperature strength steels. 

In short, no other alloying element in iron and steel confers 
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5 - Ferro-alloy requirements of Iran (cont'd) 

as extended a range of useful properties and therefore 

finds as wide a uso as chromium. 

Past consumption in Iran 

Currently the major consumers of ferro-alloys in Iran 

the foundries and the entire requirements have been met 

through iaports,as a start has yet to bo made in the produc- 

tion of ferro-alloys.    The available information regarding 

total imports and sources of supply is given in appendix 5-4. 

Import statistics do not, however, indicate the 

different types of ferro-alloys and their grades,   is no separate 

statistics of ferro-alloys actually oonsumod are available, 

the imported quantity may be assumed to indioate the apparent 

consumption.   The available information on production of 

iron oastings and apparent consumption rate of ferro-alloys 

is given in Table 5-1. 

Table 5-1 

PRODUCTO* OF IRON OaSTINQS AND APPARENT CONSUMPTION 
OF FERRO-ALLOYS IN FOUNDRIES 

Production 
of iron 
castings 

tons 

..     3 916 

..     3 206 

..    12 258 
»,   SO 460 
•,   25 60S 

' ••     ••• 

Import of 
Apparent con- 
sumption of 

1964/1965 
1965/1966 
1966/1967 
1MT/1M6 
lMaAftet 
1969/lfTO ft 

tons 

114.7 
107.5 
326.1 

1 028.0 
802*0 
614.0 

kg/ton castings 

29.2 
33.5 
26.5 
50.5 
31,5 

• •• 

§/ For nine months, March to November. 
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5 - Ferro-alloy requirement8 of Iran (cont'd) 

It is noted from Table 5-1 that the estimated consumpt- 

ion rate show* considerable variation in différant yeara. 

This say be attributed to variation in proportion of pig 

iron to scrap uaed and changes in inventories. 

In order to study the present trends in the use of ferro» 

alloys, therefore, selected foundry practices were studied. 

A foundry producing pipe fittings from scrap as the metallic 

charge in moins frequency furnace reported the use of 40 kg 

of ferro-silicon (75 per oent grade) per ton of metal.    The 

same foundry, however, does not require any ferro-alloys for 

production of cast iron pipes for which pig iron is melted 

in the cupola.   Another foundry producing malleable castings 

utilises varying proportion of scrap and pig iron depending 

on their availability and therefore the ferro-alloy additions 

also vary.   The average consumption is reported to be 10 kg 

ferro-silicon (75 per oent grade) and 4 kg ferro-manganese 

(75 per cant grade) per ton of castings. 

The present annual requirement of ferro-alloys as 

reported by some major foundries is given in Table 5-2. 

Tablo 5-2 

ANNUAL REQUIREMENT OF MAJOR FOUNDRIES 

timi fflT9-ftl¿gr remiti 
gf fftwrirr 

Pars Metal Co 
Maohino Saai Iran 
Foundry Malleable Co 

Tot*¿ 

Gauaciiï 
tont 

10 000 
20 000 
_i_ooo 
34 000 

ions 

500 
750 

1 300 

ns 

J2 
12 
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5 - Ferro-alloy requirements of Iran (cont'd) 

Tonnate 

It is observed that the bulk of the ferro-alloys 

consumed in the foundry industry is ferro-silicon.   The 

annual requirement of ferro-sillcon indicated by the major 

foundries corresponds to about 38 kg of ferro-silicon (75 per 

c ••nt  cr-u'w) p,T ¿on    .? c-vitin^.     ri'hc annual ru;;\iir.-raont 

of all ferro-alloys by major foundries corresponds to 

39.5 kg per ton of casting.   This is in agreement with the 

average national consumption rate for 1967/68 and 1968/69 

taken together. 

In estimating the future ferro-alloys demand by the 

foundry industry, however, these consumption rates would 

not be applicable because with the completion of the 

Isfahan Steel Plant, the supply of pig iron would improve. 

At the same time, the availability of scrap to the foundry 

industry would decrease with the installation of additional 

scrap-based electric furnace stoelmaking facilities» 

The major future consumption of ferro-alloys will be 

for production of mild and alloy steels.    The first 

integrated steel plant now under construction at Isfahan has 

an initial capacity of 0.55 million tons per year and is 

designed for expansion to 1.2 million tons   as onvisaged 

in the Soviet Detailed Project Report (DPR).   From 

discussions with the National Iranian Steel Company (NISC), 
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5 - Ferro-alloy requirement« of Iran (cont'd) 

Alloy and 
spooial 
stsels 

it is understood that expansion to a larger oapaoity 

(say, 2 to 3 million tons) is being contempla ted.   As 

mentioned oarlior, the Iranian Rolling Mills Company is 

installing an arc furnaco/continuous casting plant of 

about 65 000 tons por year capacity, with provision for 

future expansion.   The installation of an integrated 

complex based on direct reduction procoss with an annual 

capacity of 0,5 million tons is also under consideration. 

No timo schedule is yet available for tho installation of 

these additional steel capacities. 

In addition, consideration is presently being given 

to the installation of an alloy steel plant, which also 

forms a part of this study.   Alloy steels production oapaoity 

would have to increaso in future. 

Iron and 
steel 
fc 

Plans for tho expansion of tho foundry industry have 

so far not boon drawn up, but with the growth of the heavy 

machine building industry in Iran, and increased demand for 

steel castings, the oapacity of the foundry industry is 

bound to expand.   Part of this capacit/ would be set up as 

'captivo foundries' in the steelworks and machine building 

plants.    The captivo foundry capacity now under construction 

corresponds to about 14,000 tons of steel castings and 

about 27,000 tons of iron castings.    In addition, about 

39,000 tons of iron founding oapaoity already exists. 
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5 - Ferro-alloy roquiresenti of Iran (oont »d) 

future iron and iteel production 

In order to project the future demand of ferro-alloys, 

It Is necessary to have a broad picture of the possible 

expansion of the steel plants and foundry industry.   For the 

purpose of this study, the future production of iron and 

steel is expected to be generally as indicated in Table 5-3. 

It say be noted that these figures do no£ represent the 

future steel demand (which is the subject of a separate 

study) but they give a preliminary indication of the likely 

future production in Iran. 

Table 5-3 

PROBABLE IRON AND STEH PRODUCTION, 
1972/73,  1977/78 AND 1982/83 

Tomase steel (ingots/semis) 
Isfahan and other plants 

imùi   mM   iwtsi 
tons tons tons 

350 000     2 500 000   3 400 000 

Alloy and spec] 
Silicon steel 

Lai steels • •          • • 
..          • * - 

50 000 80 000 
6 000 

fWrios 
Steel foundry 
Iron foundry 

• •          •• 6 000 
30 000 

15 000 
40 000 

30 000 
80 000 

Ç°ftffW1 bion of f erro-ftllQM 

The consumption norms of ferro-alloys for the different 

produots of the iron and steel industry oan be derived from 

past production (if suoh products are already being produced), 
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5 « Ferro-alloy requirementB of Iran (cont'd) 

otherwise these have to be estimated from tho production 

practices followed in these industries in other countries. 

The ferro-alloys requirement for the Isfahan Steel 

Plant as envisaged in the Soviot DPR is given in Table 5-4. 

Table 5-4 

FERRO-ALLOYS REQUIREMENT OF ISFAHAN STEEL PLANT %f 
(A3 ENVISAGED IN SOVIET DPR) 

Annual requirement, tona 

Average requirement, kg/ton 

Ferro- 
silioon 
Uffi ff**?) 

3 800 

6.9 

Ferro- 
manganose 
L8Ç ' 

4 700 

6.7 

§/ At 550,000 tons per year capacity. 

The ferro-silicon consumption indicated above on 

45 per cent grade basis is equivalent to about 4.2 kg on 

75 per cent grade basis.   This is considerably in exoees of 

that normally required for production of tonnage steels in 

other oountries, and the NISC authorities concerned were 

not able to give any clarification of this.   For this study, 

in estimating the ferro-alloy requirements for the Isfahan 

Steel Plant, the DPR figure has not boon utilised. 

Ferro-alloy consumption rates as obtaining in inter- 

national practice have been considered and are given in 

Table 5-5. 
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g - Summary and recommendations (cont'd) 

Contributory 

Break-even 

about $ 75 million at the end of the 15th year, as 

against the equity capital of about 0 23 million. 

103. Ihe contributory margin amounts to about #19,5 million 

in the fifth year when the rated production of inte- 

grated operations of stage I and stage II is expected 

to be achieved.    This corresponds to a contributory 

margin to sales ratio of about 0.67. 

104. The break-even chart (Fig.V-2)  is given on the 

following page.    It will be noted that the break-even 

point is reached when the plant operates at about 68 

per cent of the rated capacity. 

lOf.    Compiling the present values of total outflows and 

inflows at different trial rates, the  internal rate 

of return comes to about 10 per cent as given in 

Table 2-27, aoen in conjunction with Fig. V-5 (which 

it the Interpolation chart). 

106,    For determining the excess present value, the present 

iKoess present values of total inflows and outflows at 8 per cent 

rate are worked out as t> 72.5 million and $ 60 million 

respectively.    The excess present value at 8 per cent 

is therefore $ 12,5 million and the present value index 

is 1.21. 

Internal 
rate of 

8-57 
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, 5 - Ferro-alloy requirement« of Iran (cont'd) 

Tabi« 5-5 

FERRÍHLLLOTS CONSUMPTION RATES 

Tonnage steel planta 
Alloy and »pecial «teels 
Sllioon «te«! 
Steal oaatinga 
Iron foundriea 

Ferro- 
ailioon 
(75Í prade) 

kg/ton 

3.0 
9.0 

40.0 
7.0 
7.0 

Ferro- 
nanganeee 
(75* grade) 

kg/ton 

10.0 
10.0 

10.0 

Ferro- 
chroeje 
(tàU gialli 

kg/ton 

6.0 

Baeed on the above ooneueption ratea, the probable 

indigenous requireienta of ferro-alloye are estiaated in 

Table 5-e.   The eatiamtes inolude a provision for oontingen- 

oles of 10 per oent for ferro-ailicon and 5 per oent for 

ferro-ejanganeae. 

Table 5-6 

FUTURE FlRJtO-ALLOY REQUIREMENTS, 
it7«/73, lt77/78 AND 1982/63 

imùi iszTizfi miai 
tons tons tona 

Ferro-eilioon (75* grade) 
Farro aangaaese 
Ferro-ohroae 

1400 
4000 

9 000 
26 500 

300 

13 000 
36 000 

500 

It will be noted that the ferro-alloy requirement» 

increase rapidly between 1972 to 1977.   In planning new 
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5 . Ferro-alloy requirement« of Iran (cont'd) 

ferro-alloy (ferro-aangan«»* and ferro-Bilioon) capacity, 

therefore, duo consideration hat to be given to the demand 

in about 1977/78 and thereafter at the low deaand in 

1972/73 would not sustain economic operation« and aa any 

new capacity Bay not ooae into operation before 4 or 5 

yeara fron now.   The local demand for ferro-enrose till 

1982/83 ia too anali to justify installation of a plant, 

and therefore, auoh a plant haa to be initially export- 

oriented. 
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The world demand for ferro-alloys is rising not only 

boeause of continuing growth of tonnage steel production 

but also because of the increasingly higher ratio of 

alloy steels to tonnage steel.    If steel is to maintain 

its dominant position in materials technology, the produc- 

tion of steels with greater strength and higher corrosion 

resistance is imperative, which in turn calls for greater 

use of ferro-alloys. 

Ferro-alloy situation in selected countries 

Ho other aotivity in the steel industry is so 

dependent on international trade as ferro-alloys.   As 

both ferro-alloys and the raw materials needed for their 

manufacture are international commodities, the major 

steel produoing countries are sensitive to ferro-alloy 

developments elsewhere.   In this context it would be 

relevant to review briefly the situation of ferro-alloys 

in seleoted countries. 

Pan ads 

Canada produces and exports ferro-silioon, ferro- 

and ferro-manganese, though the exports of the 
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6 - Ferro-alloy export possibilities (cont'd) 

latter two are rather limited.   Canada's trade in ferro- 

alloys during 1964, 1965 and 1966 is given in Table 6-1. 

Table 6-1 

CANADA*    TtADE IN FERRO-ALLOYS, 1964 to 1966 

1964 
tons 

1965 
tons 

1966 
tons 

ÍÍS&X&1 
Ferro-chrome 
Ferro-aangenese 
Ferro-silicon 

• • 
156 

3 047 
41 718 

186 
3 463 

48 lie 

31 
5 109 

33 949 

Importe 
Ferro-manganese 
Ferro-silieon • • 

19 804 
3 114 

31 354 
b 679 

48 855 
5 247 

U.S.A. 

The united States of America is the largest user of 

high alloyed steels and as such of ferro-alloys.    The 

average consumption of all ferro-alloys is about 80 kg per 

ton at eel.   In terms of world production of ferro-alloys, 

approximately one-third is accounted for by this country. 

The production, import and exports of ferro-chrome, ferro- 

silioon and ferro-manganese in USA for 1966 are given In 

Table 6-2. 
Table 6-2 

USA»    PRODUCTION, IMPOPT AND BIPORT 
OF FERR0-ALL0ÏS, 1966 

Production   .. 
Importa 
ut ports 

farro-enrome 
tons 

281 000 
59 800 

6 950 

Esrxfc. 
to: 

l¿Ufifi& 

463 40T 
u r , 

5  .y9 

tona 

816 100 
230 270 

487 
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6 - Ferro-alloy export possibilities (cont'd) 

It will be observed that USA is & net importer of 

ferro-alloys.    This factor has had a tremendous impact on 

the ferro-alloy industry, as indicated by the happenings 

of fifties.    The big strategic stockpile of USA in 1950's 

resulted in an increased growth rate of ferro-alloy 

industry, faster than the steel industry, the major 

consumer.    As a result, when in 1958 the steel production 

and alloy requirements suddenly dropped in USA, the ferro- 

alloy industry was badly hit. 

In 1968 production of low-carbon as well as high- 

carbon ferro-ohrome in USA declined mainly because of 

decreased production of high chrome bearing steels such 

as high speed and stainless steels.    The total quantity of 

low carbon ferro-chrome imported was about 52*000 tons 

(of which 25,000 tons was from South Africa) and the local 

production was 95,000 tons.   The high-carbon ferro-chrome 

and charge chrome production was higher than the domestic 

requirements, and therefore a part was exported to Europe, 

while the imports were around 8,000 tone. 

In some countries such as USA, where pries* of 

imported ferro-alloys are la*«*«*« leoally proAiwd oi—, 

the Government has provided protection tc the local indus- 

tries in the form of levies for imports   etc.      The 

6-3 



M.   N.   DASTUR   ft   CO   PRIVATE   LTD 
UNITID NATIONS MOUSTRML Of VEIOMUNT OñGANiZATION 

HAUUUry  MMftT  ON 
Htm-HIOTS  HM4ÎI  AND  MiOT  STUU  HAUT  M  NUN 

6 - Ferro-alloy export possibilities (cont'd) 

competitive position of importers in the meanwhile is 

improving through the 5-year tariff reductions agreed to 

at the Kennedy round of GATT tariff negotiations and the 

first stage of the 50 per cent reduction came into effeot 

from 1966. Several major domestic ferro-alloy producers 

have approached the Office of Emergency Preparedness to 

start investigating the effect of imports on the local 

Industry and have suggested out in imports - for standard 

grade ferro-manganese from 42 per cent to 27 per cent of 

local production and for medium carbon refined variety 

from 26 per cent to 20.3 per cent of local production. 

The chanoes of the present administration fixing import 

quotas in the immediate future on ferro-alloys are reported 

to be slim. 

miti* Afford 
Mexico, Brasil, Argentina and Chile are the leading 

producers of ferro-alloys in Latin America,   Production 

figures of ferro-chrome, ferro-silioon and ferro-manganese 

for 1967 are given in Table 6-3.    The figures do not 

inolude the small quantities produced in Colombia, P««»» 

Uruguay and Venesuela. 
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6 - Ferro-alloy export possibilities (cont'd) 

Table 6-3 

LATIN AMERICA*    PRODUCTION OP 
FERRO-ALLOYS, 1967 

£e£ £$=££££ 
tona 

ime   Ferro-silioon   Ferro-aanganese 

Argentina 
Brasil 
Chile 
Mexico 

Total 

1 665 

1 074 

Liai 

tona 

6 369 
15 707 

3 842 
u w 
37 078 

tons 

10 117 
29 830 

3 887 
35 540 

20Z1 

The aurplua of ferro-alloys available Is exported to 

USA and to other Latin Amerio an countries. 

United Kingdom 

UK, the fifth largest steel producer in the world, is also 

the largest importer of ferro-alloys.   The prohibitive oost 

of eleotric power has prevented indigenous production of 

ferro-alloys, except high carbon ferro-manganese produced 

in blast furnaces, which is also exported.   The export of 

forro-manganea e was 22,000 tons In 1968 but less than 2 500 

tons in the first five months (January to May), 1969.   The 

iaport of ferro-alloys in 1968 and during January to May 

1969 are given in Table 6-4.    The total imports of ferro- 

alloys in the first eix months of 1969 was 165 642 tons. 
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6 - Ferro-alloy export po0Bibilities (cont'd) 

Boat Germany 

Hungary 

Mf&lft 

üi 

Steel production In East Germany in 1966 wae about 

4.1 million ingot tons.    The consumption of forro-alloys 

was substantial, but separato statistics of production, 

export and imports of ferro-alloys aro not available. 

However,  it is understood that the entire quantity of 

ferro-alloys is imported from tho USSR. 

Forro-alloy production of Hungary recorded a down- 

ward trend and declined from 19,000 tons in 1962 to 6,000 

tons in 1964 and remained at this lovel till 1966.    The 

country has, therefore, become more dependent on imports* 

In 1965, total imports were 25,000 tons of which 23 »000 

tons were supplied by USSR. 

Bulgaria is also an importer of ferro-alloy, though 

some quantities are looally produced. Imports are mainly 

from U^ßR. 

USSR has a major influence on the world forrc-aJloy 

industry, as it is the second largest steel producing 

country, a major supplier of manganese and chrome oros, 

and also an important exporter of ferro-alloys.    The 

ferro-alloy usage in USSR and USA is almost identical.   It 

must, however, be mentioned that such a comparison is not 

meaningful as reliable statistics on the grade of ferro- 

alloys used is not readily available. 
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6 - Ferro-alloy export possibilities (cont'd) 

Biporti of ferro-alloys from USSR for 1966 and 1967 

are given in Table 6-14. 

Table 6-14 

USSH»    EXPORTS OF FFHO-ALIJOTS, 1966 AND 1967 

(tons) 

Ferro-chrome 
Ferro-sili eon 
Ferro-man ganes e 

Total 

iM 
29 800 
91 400 
87 400 

208 600 

1967 

31 000 
100 400 
yo« 

&8J22 

South Afrioa 

South Africa has a large export-orientod ferro-alloy 

industry sustained by its own vast mineral resources. 

Production and trade in ferro-alloys during 1964 and 1965 

are given in Table 6-15. 

Ferro-ohrome 
Ferro-manganoso 
Ferro-silicon 
Others 

Table 6-15 

SOUTH AFRICA»    PTtODUCTIOtf fJD TOAD« 
IN FETOO-AUJOYS, 1964 AND 1965 

(tons) 

i&T^L. ^?•&L. SME 
• • • 

• • • 

JUJL. 

• • • 
• • • 
• • • 

-tAJ- 

28 559 62 933 
122 240 157 598 

20 740 16 202 
4 575    M 

Total 230 OOP   332 000      176 114   237 Q35, 

36 16 
7 4 

1 863 1 356 
195 249 

ULOi ugä 
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6 - Fer**o-alloy export  poteibilitles (cont'd) 

SlB&Sk 

South Africa is tho largest ferro-chrome exporter in 

the world.    The factors which have favoured this position 

are:    i) establishment of super thermal stations with captive 

source«; and ii) a strong infra-structure in the form of 

raining and transport system. 

"lesearen and development have also played a significant 

role in the progress of South Africa's ferro-chrome industry. 

The metallurgical pro oleas confronting the fast growing 

ferro-alloy industry and increasing competition in the 

market»  have been responsible f?r Stepping up research and 

development efforts, which have resulted in improved processes 

and quality, and also lowered costs - a trend which will 

continue •   The high iron-content South Afrioan ohroae ores 

with Cr»Fe ratio of 1.6 to 1.8 i 1 are being used to produce 

low carbon ferro-chrome containing S3 to 56 per cent Cr.   The 

product is being exported on the basis that the user gets 

15 per cent low carbon iron at no cost. 

The major ferro-chrome consumer in the country ii a 

stainless steel plant commissioned in 1967, which is expected 

to produce 25,000 tons in 1970, 

Tho ferro-alloy industry in Thodosia is limited to 

production of chromo based alloys.   In addition to export 

of chrome ore, almost the entire production of the two 
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6 - Ferro-alloy export possibilities (cont'd) 

&Ll2?lft 

Cyprus 

forro-chroae plants in the country was exported till recently. 

In 1964, ferro-chrome production was 23 »000 tons and exports 

were 82,700 tons, œain destinations boing UK, Australia and 

Sweden.    In 1965, plans for trebling the capacity of nhodesian 

Alloys (P) Ltd were announced.    However, in view of the 

political developments since then, these are reported to 

bo frozen. 

Middle East countries 

Geographically speaking,  the Kiddle East and Persian 

Qulf countries would have a significant bearing on the 

ferro-alloys trade of Iran, 

Algeria's new steel plant has recently ooae into 

operation and the entire quantity of farro-alloys require- 

ments is at present imported. 

Cyprus does not produce any steel. The ferro-alloy 

requirements of Cyprus ars nogligible,being only 10 to 15 

tons per year. 

It is understood that the Iraqi Mini e try of Industries 

is studying a project for installation of a 350,000 tons per 

year stesi sill at Unna Quaair, based on the use of scrap. 

The isEX>rts of ferro-alloys hitherto have been insignificant. 
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6 - Ferro-alloy export possibilities (cont'd) 

Moroooo 

âOlft 

TiBlilfl 

has also plans to install steelmaking capacity 

based on the use of scrap»    At present, the National Iron 

and Steel Manufacturing Co, produco cast iron pipes based 

on imported pig iron and coke.   The ferro-alloy requirements 

are net by imports which have varied from about 300 to 1»300 

tons per year between 1961 and 1964. 

Till 1966, Morocco's iron and steel requirements were 

met entirely by Imports.    But now, the setting up of the 

country's first steel project at Mador with an annual 

production of about 0.25 million tons, based on the use of 

local iron ore and imported coke, is under consideration* 

The import of ferro-alloys has been about 300 tons per annum. 

Syria is presently installing a rolling mill at fiamma 

which is expected to start operation by the end of this 

year (1970).   It is also planning to install an integrated 

iron and steel plant based on local ores.    The current ferro- 

alloys requirements have been insignificant, about 15 tons 

only in 1961 which have been met through imports. 

Tunisia's steel production in 1966 was 45,000 ingot 

tons. The ferro-alloy requirements of about 500 tons per 

anuum are met through imports. 
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6 - Ferro-alloy export pottibilities (cont'd) 

m 
United Arab Republic's steel production was about 

179,000 ingot tons in 1965 which is expected to be raised 

to 2.25 million ingot tons in 1975.   A forro-manganese 

plant was installed at Sinai for utilising the local aanga- 

nese ores, but did not go into production till 1969.    It 

is reported that UAR proposes to be self-sufficiont in 

ferro-alloys by 1975. 

XiEkSZ 

HCD tountrles 

Steel production of Turkey was under one million ingot 

tons in 1966.    The ferro-alloy industry is practically 

restricted to the manufacture of ferro-chrome at Anthalla 

in the south-western part of the country,   The bulk of 

the production of this two-furnace plant with a rated 

annual capacity of 8,000 tons of ferro-chrome, is  «ported. 

Exports of ferro-chrome during the yaars 1964 to 1968 are 

given in Table 6-16. 

Table 6-16 

TUTKBT«    EXPORT OF FETKMJtTOME AND 
OTHER FEWD-ALLDYS, 1964 TO 1968 

(tons) 

Ferro-chrome 
Silico-chrome 
Others 

1964       ¿961      12& 

5 863 

1967       ¿».g 

5 946     7 367      5 806      6 933 
1 OSI 

70 
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6 - Ferro-alloy,   export possibilities (cont'd) 

The ferro-manganese and ferro-silicon requirements 

aro met through imports, the main source of supply being 

Norway, USA and USS1.   The imports of ferro-manganese and 

ferro-silicon for the period 1964 to 1968 are given in 

Table 6-17. 
» 

Table 6-1? 

Timm»    FFÌ.TO-SIII00N A»0 FEînO- 
MUfOANESE IMPORTS, 1964 TO 1968 

(tons) 

Ferro-man«:ânes s ££n&=il¿4S2& Total 

1964    .. 5 ose 1 239 6 287 
1965    .. 7 089 1 367 8 456 
1966    .. 8 644 1 322 9 966 
1967    .. 5 566 1 598 7 164 
1968    .. 4 885 1 963 6 848 

Cakltítt 

In addition, small quantities of ferro-ohrome (about 

20 to 25 tons per year) were also imported between 1966 and 

1968.   Imports of other ferro-alloys were about 550 tons in 

1967 and 1,900 tons in 1968. 

The iron and steol industry in Pakistan has made a 

beginning with a 180,000 tons per year capacity plant which 

is to be expanded to 250,000 tons per year by 1970.   The 

production is based on steel scrap and was 12,000 tons of 

Ingot steel in 1964,   Pakistan has no ferro-alloy industry 

and the entire requirements are imported«   The Imports of 

ferro-alloys in 1965-66 are given in Table e-18. 
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6 - Ferro-alloy    export possibilities (cont'd) 

Tabic 6-18 

PAKISTANI   IMPORTS OF FffWD-ALLOYS, 
JULY 1»65 TO JUNE 1966 

Value 

Ferro-chrome 
Ferro-silicon 
Other ferro-alloys 

Mal 

117 616 
460 691 

sai 719 

|ndla 

India is a leading exporter of both ferro-alloys and 

its ores, mainly chrome and manganese ores »nd ferro- 

manganese and ferro-silicon.   Till very recently the 

ferro-alloys produced were limited to ferro-manganese and 

ferro-silicon but in 1969 two ferro-chrome plants went into 

production and a part of ferro-chrome produced is being 

exported.   Production and trade of ferro-alloyf are given 

in Table 6-19. 

Table 6-19 

INDIA«    PRODUCTION AND T1ADE IN FEW-ALLOTS 

(tons) 

»JP^foi   j£?"kL saWas 
1965/66 a/ 155 900      20 300       56 423   4 763 875 543 
1966/67       134 400      19 500       10 020       904 527 548 
1967/66       138 500      18 400       29 296       950 1 204 322 
1968/69       132 280 b/ 15 770 b/ 70 260   3 672 466 116 

a/   Fiscal years commencing 1st April 
y   For 11 months ending February 1969. 

6-21 



•» Ji 

M.   H.   DAtTUH   •   CO   PRIVATI   LTD 

UMITiO HAVOm INOUSTXML MVOOfMENT OA6AMIZATI0M 

nmmin mmt ON 
wMo-Mien ru*m im »um nuts um w mm 

6 - Ferro-alloy export possibilities (cont'd) 

Considerable capacity of ferro-manganese vai estab- 

lished mainly for export.   But at thy very inception the 

industry vai hard hit because of the sudden fall in world 

demand in 1958 - an after effect of the US strategic stock 

piling policy of 1950.    Since than the industry has been 

subject to low ebbs and high tides of international trading. 

Currently there is a boom in the export market and the 

entire surplus available for 1969/70, totalling to about 

75 000 tons was booked up within the first six months of 

the year.   The increase in exports over last year i* largely 

due to increased demand from Japan. 

The ferro-silicon industry wns installed mainly to 

•wet the increasing internal demand and any surplus avails 

able after meeting local requirements was exported.   The 

entire surplus expected to be available during the current 

year has been already booked up for exports end orders are 

being entertained for 1970-71 only.    The expansion of ferro- 

silieon capacity for export is currently under consideration. 

One of the ferro-chrome plants is also considering 

further expansion in view of the present world market 

situation. 
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6 - Ferro-alloy export possibilities (cont'd) 

Japan 

The ferro-alloy industry in Japan haa grown along 

with the steel industry.   There hss been marginal trade 

mainly to meet small imbalances.    For example, in 1969 for 

the first time in two years, Japan negotiated with India 

for 12 000 tons of ferro-manganese,  owing to a fall in 

indigeno« production of ferro-manganese, occasioned mainly 

due to furnace troubles.   The production of ferro-silioon 

and ferrc-ohrome has also been affected by drought, 

necessitating imports of some quantities of these alloys. 

The estimated production and requirement of ferro- 

alloys for 1969/70 is given in Table 6-20. 

Table 6-20 

JAPAN«   ESTIMATED REQUIREMENT OF FEPTO-CHTOMt, 
1369/70 

Production   ^Ireffients 
tons tons 

Ferro-chrome 
High C 
Low   C 

Ferro-silicon 
F^rro-manganese 

High C 
Low   C 

Total 

180 000 
90 000 

220 000 

370 000 
ttPW 

HI 000 

156 000 
89 000 

237 000 

316 000 

866 000 

It is noted that only a marginal shortfall in 

ferro-silioon requirement is expected   n 1969/70,   With 
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6 - Ferro-alloy export possibilities (cont'd) 

Table 6-4 

UK«   IMPOMS OF FERRO-ALLOYS, 1966 AND 1969 

Ferro-chroae   Ferro-sllicon a/   ffirri?-lHrtffl>ieff* 
tone tone tone 

1968 
1969 
(Jan to May) 

58 474 
84 431 

US 296 
46 790 

66 389 
38 292 

a/   Includes silioo-chrome 

UK, possibly the most open market for ferro-alloys, 

Influences the world market considerably by its purchasing 

polioies suoh as centralised buying by the British Steel 

Corporation,    To keep prices down, UK recognises certain 

suppliers as 'traditional' who enjoy a price advantage 

over 'non-traditional' suppliers.    Ferro-alloy prices in 

UK are generally lower than in other markets.   The favourable 

prices vhioh UK enjoys for Norwegian ferro-silicon in 

comparison with other European countries, is mainly due 

to historical reasons as UK in turn supplies metallurgical 

soke to Norway. 

Norway 

Norway is a major ferro-alloy producer because of 

abundant availability of oheap power.    It is the largest 

exporter of farro-silioon.    Manganese ore and chrome ore 
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6 - Ferro-alloy export possibilities (cont'd) 

continuing expansion of steel production,  however, the 

requirements will increase in coming year«, but various 

measures are already being thought of to bridge the gap« 

It has been estimated that the ferro-silioon requirements 

in 1972/73 will be about 307,000 tons as against the avail- 

ability of around 200,000 tons.    To make up this deficit of 

100 000 tons, calcium carbide producers have entered the 

field of ferro-silicon production and between April 1369 

to June 1971 some 13  furnaces with a total rating of 140,000 

kVA will      switch      over to ferro-silicon production which 

would add about 80,000 tons per year to the existing capacity, 

The local pricing is adjusted to international prices. 

In the case of silica-manganese,  for example,  the local 

prices were recently increased by $ 2.80 per ton (Jjs¿a¿ 

Bulletin, 18 Apr 1360), as it was lower than international 

prices.   Similarly,  in nrdor to lower the prices of certain 

ferro-alloys, mergers of a number of companies to form 

bigger units are in the offing.    For example, Japan Metals 

and Chemicals Co. Ltd, with a total capacity of 200,000 tons 

per year is being formed by the merger of Japan Ferro-Allo/s 

Co and Asuma Kako K.K. 
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6 - Ferro-alloy export possibilities (cont'd) 

Australia meets her ferro-alloys requirements by 

indigenous production supplemented by imports in (Table 6-21) 

No ferro-alloys are exported. 

Table 6-21 

AUSTRALIA«    PRODUCTION AND rWTS OF 
FERRO-ALLOYS, 1965 AND 1966 

196S 
íSPMíls 

tons 

Ferro-chrome 1 358 
Ferro and sili co- 

manganese 56 301 
Ferro-8ilicon 4 475 

Total 

tons 

3 238 

rig     Production  Imorü, 
na tons tons 

62 734 

9 728 • • • 11 122 
8 787 • • • j_22S 

21 693 18 622 

Increasing 

Price trends 

International trade in ferro-alloys and ores is 

influenced by political, technical, economic and ccsmeroial 

developments in the world as a whole, 

9.hr°if arg 
A development which has had a far reaching effect 

on the ferro-alloy industry was the UN economic sanctions 

against Rhodesia, one of the major exporters of high grade 

lumpy chrome ores.    The economic boycott of nhodesia forced 
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6 - Ferro-alloy export possibilities (cont'd) 

Reserva« 
enhanced 

up chrome ore prices from 0 20 to around $ 24 per ton and 

created not only favourable circumstances for exporters 

like USSR and Turkey, but gave new life to the chromite 

industry of countries like Iran.    Prices of Soviet ore 

have increased by 50 per cent, while Turkish ore prices have 

gone up by about 15 per cent.   South African Transvaal ore 

prices have, however, remained fairly steady.    The trend 

of world prices of chrome ore is given in Table 6-22. 

If the upward trend in prices of Soviet chrome ware to 

continue,    it is likely that the South African  (Transvaal) 

ore will be in increased demand.    In this context, it is 

interesting to note that technological innovations have led 

to the reappraisal of the natural distribution of metallur- 

gical chrome ores.    For example,  till 1964 it was believed 

that the 300 million tons of metallurgical grade ore occurring 

in Rhodesia constituted 75 per cent of tho total world reserves 

of this grade (excluding USSR).    However, with the successful 

utilisation of Transvaal ore (which was regarded as chemical 

grade) for ferro-chrome production, world chromite reserves 

(excluding USSR) have been re-estimated at 2,660 million 

tons, 75 per cent of which occurs  in Bushveld igneous complex 

of South Africa.    Similarly, Yawata Steel of Japan claims to 

have developed * suitable process for utilising MLndane Island 

(Philippin««) chromite which was not exploited earlier due 

to smelting difficulty. 
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4 - Ferro-alloy export possibilities (cont'd) 
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6 - Ferro-alloy export possibilities (cont'd) 

Increased 
oonpetitlon 

Manganese ore 

Manganese oro industry is characterised by supplies in 

excess of demand, which has been responsible for the downward 

trend in prices in recent years as indicated in Table 6-23. 

Table 6-23 

PRICE TREND OF MANGANESE 0"E, 1967 TO 1969 

(cents/ton unit cf Mn) 

Grado 

cl.f. European ports 

46 to 48$ Mn, 0.1$ 
max P 

46 to 48$ Mh, other 
gradee 

48 to 50$ Mn 

c.l.f. USA ports 

46$ min Mn 
48$ min Mn,  low 

impurities 

M£L jm. JML 

58 to 77      57 to 73 a/ 

54 to 71     14 to 71 
• • • S3 to 58 b/     50 to 55 

69  to 72 

73 to 77 

49 

52 to 56 

t Prices upto Oatobar 
%/   Prices from October 

In addition, there is a continuous trend tovartfl market» 

in§ richer or«« and exploration is being rigorously pursued to 

discover and locate new deposits.   The diseoTery and derelop- 

aant of rieh new deposits and ample supplies of high grade 

Brasilian and African ores at lower prices are even bringing 

about closure of uneconomic units.    For example,  towards the 

6-88 



M.   N.   0A8TUR   »   CO   PRIVATI   LTD 

UNiriO NATIONS WDUSTWAL DEVELOPMENT ORGANIZATION 

nAsmurr MPOKT ON 
HMO-MlOtt   PIANTI   AMD   AUOT   STIIU   PUNT   IN   «AN 

6 - Ferro-alloy export possibilities (cont'd) 

UK market 

end of 1968 Union Carbide Corporation discontinued their 

manganese mining operations at Mathews Hidge, Guiana, which 

had been supplying ore to tho Corporation's metallurgical 

operations in USA and Norway since 19Ö0. 

Ferro-alloys 

Ferro-alloy prices have been affected by the develop- 

ments in the ore industry, demand and supply position of 

ferro-alloys in world market and technological trends in 

ferro-alloy production. 

In UK ferro-chrome prices are quoted on the basis of 

a scale of 4 to 6 per cent carbon and over 6 per cent carbon 

qualities, while 2 per cent and lower carbon content grades 

are quoted on per pound of metal content basis.    Ferro- 

silicon of 75 per cent grade is quoted for bulk delivery 

which is not yet widely practised in other grades.    The 

Norwegian Association has introduced flat price basis for 

bulk supply while sc^le basis for packed alloys continues. 

Standard grade ferro-manganese is quoted on flat basis and 

the refined grade on scale basis.    Ferro-alloys are nego- 

tiated and oriced on a quarterly basis. 

The price trends may best be reviewed by studying 

the UK market,  the biggest importer of ferro-alloys.   The 

price trends of ferro-chrome, ferro-manganese and ferro- 
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è - ierro-alloy export possibilities (cont'd; 

silicon in UK are shown in Figure Il-l. For the last three 

years there has been a fairly continuous increase in prices 

of ferro-alloys, particularly ferro-chrome. 

The recent trend of prices of selected ferro-alloys 

in UK market is given in Table 6-24. 

Table 6-24 

RECENT IMPORTED FEYIO-ALLOY PRICES IN UK M/tRKET 

 im
fTicei/ton    1WU 

Material 

Ferro-chrome 
Ugh oarbcn 

Low carbon 

Ferro-manganese 

 fiftsÜ  

61% Cr Packed 
Bulk 

68% Or Packed 
Bulk 

1S% Si Packed 
Bulk 

Standard grade 

•SmMEB ter 4th Quarter 

221 to 237 
214 to 230 
307 to 333 

230 to 244 
228 to 240 
325 to 344 

297 to 316  314 to 329 

170 to 177 
165 to 170 

120 

177 to 164 
170 to 179 

123 

!1M*EEE 

244 to 263 
241 to 258 
374 to 419 
367 to 410 

196 to 224 
186 to 196 

133 

Iran - Ferro-alloy export possibilities 

Ferro-alloys present good export possibilities for 

Iran, in view of the increasing world trade in this commodity. 

The potential of the country la establishing and sustaining 

fairly large sited industry specially for ferro-chrome and 

ferro-silicon is good considering the raw materials arail- 

ability and power resources.    As and when adequate availability 

of local manganese ores of suitable quality is assured, export 

of ferro-manganese also might be possible. 
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6 - Ferro-alloy export possibilities (cont'd) 

Tht direction of trad« with son« selected oountriM 

who ara f«rro-alloy inport«r« is given in Tabi« 6-25. 

Tabi« 6-25 

KTIWAL THADE ^BY PRINCIPAL 
COUNTRIES, 1967 AW 1966 

0* million) 

1967 J9M 
Export     Insert JhBfirJa    aaV&d 

Canada 0.6           2.4 0.5           2.8 
USA • » 22.3       169.8 20.6       212.4 
UE • • 10.1       121.7 9.7       139.4 
W. Germany • • 22.4        206.1 27.4       275.3 
Italy • • 6.8         48.3 3.4         60.1 
Austria ., 0.8         13.8 0.7          17.2 
Chechoslovakia • • 5.5           7.6 7.3         13.5 
tuaania • • 3.1           7,0 4.4         13.7 
Poland • • 3.3           7,3 5.5           4.9 
Hungary • • 3.7           4,1 2.5           7.1 
Bulgaria • •' 5.1 1.0           2.7 
Turkey • • 0.1           0.1 0.1 
Pakistan • • 1.6           2.7 1.0           4.1 
Japan • • 4.9         73.0 3.6         91.4 
Australia .. 0.5         12.1 0.2           9.4 

§/   Excluding oil, 

Th« «sport policy of th« Government during th« currant 

Export dirar-     Plan if th« continuation of th« policy initiated during tat 
•ification 

Third Plan, naaely th« diversification of exports and transi- 

tion of th« country fro» exporter of raw «ateríala to exporter 

of finished goods, which would make the country less dependent 

on oil revenues.   It is envisaged that the Fifth Plan will be 

significantly export-oriented. 
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6 - Ferro-alloy export possibilities (cont'd) 

Potential 

Potential oountrlea for «port 

Amongst the European countries, Rumania, Cseohos- 

lovakia and Poland are ferro-alloy importera.   Though USSR 

is the major exportar tp these countriee, it may be reasonably 

expect ed that in view of good trade relatione between USSR 

and Iran, a part of the increased demand of ferro-alloys of 

these countries may be met by Iran. 

West Germany is another potential buyer, whose exports 

to Iran are almost tern times that of impart«. However, trading 

in ferro-alloys with West Germany has to keep in view the 

trade relations amongst EEC member countries and the third 

country import quota. 

UK is the largest importer of ferro-alloys in the world 

and exporta goods worth about 14 times more than its imports 

for Iran.   The entry into the UK market would, however, depend 

on how eompatltive Iranian fer-o-alloya would be and, m« a 

new comer, Iran has to be initially content with the position 

of 'non-traditional supplier1. 

Geographically, the countries with maximum export 

interest would be Iran's ROD partners and Persian Gulf countries. 

Turkey imports its total requirement of ferro-silioen and ferre- 

mangmnese, while Pakistan may continue importing all ferro- 

alloys for some years to come. 
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6 - Ferrc*alloy export possibilities (cont'd) 

are imported, while quarti ite is available Indigenously. 

The bulk of ferro-alloy production (about 95 per cent) 

is exported mainly to UK, Vest Germany, Sweden and Benelux 

oountriee. 

In 1966, out of a total production of 232 745 toni 

of ferro-silioon,  219,684 tons were exported,    Ferro-ohrono 

exports amount to 29 »259 tons out of a total pro du ot ion of 

30»516 tons«   ficports have recorded a steadj increase as 

reflected by the export trend of two major items during 

1967 and 1966, given in Table 6-5. 

Table 6-5 

NOWAY i    EXPORT OF SÏLI0D-MANGAN1SB AND 
FBW&-HAHGANESE, 1967 AND 1966 

1967 im 
Silioo-nanganeae 
Ferro-manganese 

Total 

112 936 131 872 

The proportion of alley and special steels to 

tonnage steel produced is the highest in Sweden, and 

therefore Sweden is a major ferro-alloy oonsumer.    Ferro- 

alloy production and trade in 1966 are given in Table 6-6. 
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6 - Ferro-alloy export possibilities (cont'd) 

Turkey (and more recently India) have export-oriented 

ferro-chrose industry.   Turkey is not aa favourably looated 

as India for trading with south-east Asia, east Asia and 

Oceania*    Iran also has a good potential to trade in these 

•arkets through its southern ports. 

It must also be mentioned, that the installation of 

export-oriented ferro-alloy oapacity is continuing in a 

nuaber of countries.    For instance, the expansion of ferro- 

sllioon industry in Norway and India is icing ahtfÄ due 

to the increased world-wide interest in ferro-silicon. 

Costa Hloa is planning to set up a ferro-man&aneee plant 

with 30»000 tons per year capacity, entirely for exports 

to USA.   In Finland.Outokumps Oy   are installing a 30,000 

tons per year ferro-ehroae plant at Tonio.   With regard to 

ferro-chrose, increasing demand of chrome ore in Europe and 

Japan and tea rising priée trend of ot*oalte,are likely te push 

the fen» »arome priée« upward in the next few year« (after ¿tit) 

With the continuing taereaee in "IM *nd *Uor steel 

production, world ferro-alloy capacity would also harm to 

be stepped up.   It is estimated that future requirements of 

the three major fer-o-alloys would be over 8 million tons in 

1970 mad are expected to rise to about 18 million tons in 

the next decade (Table 6-86). 
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6 - Fsrro-alloy export possibilities (cont'd) 

Tabi« 6-26 

WORLD ESTIMATED FERRO-ALLOY RIQOIBSMENT 

Ferro-chroae 
Ferro-silioon (75$ gr) 
Ferro-manganese  (75% gr) 

Total 

1970 
t0!>8 

I 700 000 
660 000 

S 700 OOP 

9 3*0 QQO 

JÜ5- 
tona 

1 960 000 
1 050 000 
7 000 000 

10 0^0 000 

¿2£0_ 
toni 

2 300 000 
1 200 000 
e goo 99Q 

Iran's share In this international activity would 

Iran's share      largely depend on the production of oonaiatent and high 
tt wrlfl into 

quality product at low coat.   The tentative export possi- 

bilities assumed in thie study are given in Table 6-27, 

Table 6-27 

IRANt    TENTATIVE EXPORT POSSIBILITY OF 
FERRO-ALLOYS, 1977 AND 1982 

Ferro-ehroae 
Ferro-silicon     .. 
Ferro-asngenese ,, 

Total 

4977 
tons 

13 000 to 15 000 
5 000 7 000 
6 QQO     -O» 

^4 090     ?QW 

liai. 
tons 

20 000 to 30 000 
6 000 9 000 
89W      19 909 

34 000        49 000 

The export targete indicated are a fraction of the 

increase in world demand and can be reasonably expeoted to 

be realised if tho supplies are competitive, both in tens 

of quality and price. 
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Alloy and special steels aro thosa which owe their 

typioal properties either to tha deliberate addition of 

certain alloying elements normally not found in ordinary 

atee la or to the presence of largar proportion of 

elements (like manganaas and silicon) than ara present 

in ordinary steels,    Tho preciso connotation of alloy and 

special steals diffora from country to country; 

Appendix 7-1 gives a genoral noto on thu classification 

of alloy steels followed in major stool producing 

countries. 

Bflaf 9f lilMT lattai 

Tho iaportance of alloy atoéis in tha development 

prograaao of a oountry can hardly be evar-emphasiaed. 

Alloy stool consumption is a fair measure of a oountry's 

industrial development«   The economic importance of 

alloy steels orises from tho fact that thoy aro pre- 

requisites for tho fabrication of all capital goods and 

constaner durables«    They are indispensable in a number of 
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7 - Alloy steel requirements of Iran (oont'd) 

Manufacturing industries) such as industrial machinery, 

transport oquipment and metal products.    Besides, they 

are required for a country's defence industries» 

Thoro is geno rally some timo lag between tho 

development of tho ordinary stool industry and tho alloy 

stool industry in a country.    Now that Iran is installing 

its first integrated stool plant, it is appropriato that 

it also starts planning its alloy stool industry, so 

that the demand for such stools could be mot to a large 

extont fron indigonous sourcos. 

Tho futuro roquiramont of mild as voll as alloy 

stools ia tho subject of a soparato study now undor 

preparation.   The initial findings of this study relating 

to alloy stools aro rovi owed in order to determino tho 

caproity end product-mix of tho proposed alloy steels 

plant* 

fisi MBflaBUflB 

Tho iaport of alloy and special stools into Iran 

during the past few years is givon in Tablo 7-1,   As 

thoro is no indigonous alloy stools production» tho 

iaport figures may bo assumed to roproaont tho consumption 

of alloy and special steols in tho country. 
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7 - Alloy sbedl requirements of Iran (cont'd) 

Categorías 

Ingot 
Sonia 
Bars 
Wires 
Shoote 
Hoops 

Total 

Tablo 7-1 

SPECIAL STEEL IMPORTS, 1962/63 TO 1969/70 

(tona) 

1962/63   1963/64    ^964/65    1965/66    1966/67   1967/68    1968/69    lffl/l<F 

3 
77 
51 
22 
59 
83 

147 
29 

270 
28 

9 
142 

¿21      -tf¿ 

60 
279 
240 
646 

52 

77 

13 
62 

349 
94 

2 667 
329 

33 
51 

461 630 
959       6 982 

2 251     27 014 
301 539 

67 
611 
783 

6 747 
28 559 

1 727 

525 
182 
761 

1 306 
9 199 

307 

3 514 3 972     35 249    38 494     iOfiû 

g/   Por nino months, March to Novombor 1969. 

ftourcot Foroign Trade Statistics of Iran. 

Sudden rise 
in import 
figures 

Tha abovo import statistics aro aggregato» and do 

not defino tho types of stools includod under the tariff 

codo of spooial stools,   Thuro is a sudden riso from about 

4,000 tons in 1966/67 to about 35,000 tons in tho very noxt 

yoar, mainly in shoots (about 25,000 tone) end in wires 

(about 6,000 tons).   Sinoo tho nomonclaturo does not 

specify tho typos of stool, it has not beon posriblo to 

asoortain whether thuso largo imports roally consisted of 

alloy and special stools and, if so, what woro tho types 

of stools and whoro and how thsy woro usod. 
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*M)  

Past 
consumption 

The past consumption pattern au well as the Industrial 

structure do not warrant the sudden big rise in alloy steel 

imports.   From an analysis of the c.i.f. values it would 

appear that mild steel sheets imported for automobile body 

panels and domestic consumer durables, capacity for which 

was created in recent years, have been included under the 

import classification for special steels.   Therefore, 

judging from past trends as well as the degree of indus- 

trial development, it is reasonable to assume that alloy 

and special steels imports in 1968/69 may actually have 

been not »ore than 7,000 tons.    This is also borne out by 

the fact that in 1968/69 only 12,000 tons of alloy and 

apeoial steels were imported during the period Maroh to 

November. 

The types of steels included in the above import 

Present direct   figures would be mainly alloy tool and die steels, alloy 
imports by ,    ..        .    , 

constructional steels and some stainless and other steels» frttl tffWI 
but excluding spring steels which have been classified in 

the official statistics with ordinary iron and steel 

products.   On the basis of field surveys, the approximate 

break-down of types of alloy steels imported is estimated 

to be as follows i 

Tool and die steels 
Constructional steels 
Stainless and other steels 

Total 

2 000 
3 500 
1 500 

zm 
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7 - Alloy stéel reòjUireients of If in (cont'd) 

The bulk of the alloy and special steel importe 

(about 70 per oent) consisting of constructional, stainleas 

and some tool steels, is directly by the users.   A anali 

portion is imported by the local selling agents of foreign 

alloy steel producers. 

Besides the above, about 3,000 tons of spring steel 

is being imported which is shown in the import statistic e 

under ordinary steel category.    Also some quantity of 

carbon constructional steel for shaftings is imported for 

which separate import data are not available. 

The above direct import figures are based on dis- 

cussion with importing agents and the consumers who import 

directly.   Current annual imports of the main agent« are 

understood to be as follows i 

firm 
Khoshkeh è Faulad S.A. 
Avenue Xhayytm 
Teheran 

Rena Go 
Xhiabone Ghaivin 
Teheran 

Pamir è Go 
46 Sepand Avenue 
Teheran 

Current annual imports 
A—nt« for   9f illqy Ma tv?! rt«ii 

tons 
Bohler Co 
Austria 

ASSAB 
Sweden 

DEW 
Germany 

Xsüi 

1 000 to 1 200 

300 to     400 

200 to     300 

lì«? ft ; »90 
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7 - Alloy steel requirements of Iran (cont'd) 

Indirect 
imports 

The present direct imports of rolled alloy steels as 

such would not give the complete picture of the total 

alloy steal consumption in Iran.    As in the case of other 

developing economies, substantial tonnages of alloy steels 

ara importad indirectly in tho form of finished metal 

products, parts and corapononts of machinery and oquipinont 

etc.    In order to arrivo at a realistic estimato of tho 

total alloy stools consumption, these indirjet imports 

nood to bo takon into account.    For this purpose, the 

total stool content of tho various importod items of 

machinery and equipment, suitably rogrouped undor major 

groupe auch as transport oquipmont, industrial machinery, 

oloctrical machinory etc, was first derived by tho 

application of appropriato norme of consumption for 

oach itom, and then alloy stools contont arrived at 

QB a percentago of total steel contont. 

Table 7-2 gives the total consumption of alloy 

stools, and tho proportion of tho alloy stools to 

total (»ild and alloy) stool, consumption, including 

indir^ot import« • 
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7 - Alloy steel raquiroraonti in Iran  (cont'd) 

1*62/63 
1963/64 
1964/65 
1965/66 
1966/67 
1967/68 

1966/69 

Teb2o 7-2 

GROSS CONSUMPTION OF ALLOY STEALS ANT) TOTAL STEELS 

(Thousand tons) 

,y       Proportion of 
 a/ Allov and spadai stool ^    alloy and special 

Diroet    Indiroct   Total      Diroct    Indirect       Total      steels to tot a 
Importa imports   imports    foioorts Imports Sf  ¿flpojtp — 

Total stjol 

^pt 

347 
355 
505 
685 
720 

1 216 

1 365 

146 
143 
206 
245 
28C 
304 

493 
498 
711 
929 
007 
519 

481   1 846 

0.29 
0.62 
1.28 
3.51 
3.97 

35.25 . 
(6.o)y 
38.49 . 
(7.0)y 

7.30 
7.15 

10.30 
12.25 
14.40 
15.20 

24.05 

7.53 
7.77 

11.58 
15.76 
18.37 
21.20 

31,05 

1.59 
1.56 
1.63 
1,70 
1.82 
1.39 

1.64 

a/    Ordinary stael (including spring steal) plus alloy and special 
steels, but excluding iron products and castings. 

b/   Excluding spring steel. 
c/   Assumed to be 5% of indiroct stool imports. 
d/   Estimatod alloy steel import. 

Sourcat   Foreign Tr&do Statistics of Iran. 

Current 
consumption 
low 

It will bo soon that alloy stool consumption has 

buen under two per cent of total   gteel, which is a low 

figuro duo mainly to the fact that hoavy industries whioh 

aro major consumers of alloy and spucial stools havo still 

not boon sot up.    Tho situation is comparable to that of 

India in tho early fiftios when the proportion of alloy 

stools to total stool was also only about two pei cent; thl» 

has now risen to about four por cent.   With tht> rapid 
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Iran (uuut'd) 

1977/78 
demand 
oon aider ed 

industrialisation envisaged in the Fourth and subsequent 

development plans, the proportion of alloy steel consump- 

tion in Iran is also bound to increase. 

F^„>e alloy anfl frôlai ateHs requirent» 

The installation of an alloy steel plant is a time- 

consuming process involving several stages of activities 

commencing with the feasibility study, through design and 

engineering, construction,  coirmissioning of plant units 

and then achieving rated capacity in another 2 to 3 years. 

Even if the «green signal'  for a major alloy steel project 

is given now, it could begin to supply products to the 

market only by 1974/75 and would reach full production 

some years later.    Henee, any plant visualised today 

should take into account the allov steel requirements by 

1977/78 and beyond. 

It is no doubt important that a major new project 

should become profitable at the earliest.   However, in 

installing the first plant in a country to produce a 

strategic and basic material like alloy and special steels, 

conneroial profitability is not the only criterion - the 

need for national self-sufficiency to the extent possible 

would aleo be an important objective.    An equally signi- 

ficant factor is the recurring expense of foreign exchange 
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6 - Ferroalloy export possibilities (cont'd) 

Table 6-6 

SWEDEN I    FERRO-ALLOY PRODUCTION, I «ORTS 
AND EXFORTS, 1966 

Ferro-ehrome 
Ferro-silieon 
Ferro-manganese 

Total 

Production       Iflßcrt£ 
tons 

55 200 
26 700 
25 OOP 

mm 

tons 

16 160 
6 871 

22 507 

45 536 

on« 

22 917 
1 554 
8 157 

The main sources of Imports vere Norway and South 

Afrioa In 1965. 

EEC Countries 

Major ferro-alloy producers amongst the EEC countries 

are Franco» Vest Germany and Italy, who are also important 

exporters/iaportere. 

lassi 

Franoe is a leading country in process development 

and production of ferro-alloys.    Its exports are significant 

while imports are low.   In 1965,  the imports were 48,000 

ton« against a total export of 256»000 tone of ferro-alloys. 

Trade in ferro-alloys in 1966 is given in Tablo 6-7. 

Table 6-7 

FRANCE«    TRADE IN FEHBO-CHROME, FERHD- 
SIIIOON AND FERRO-MANGANESE, 1966 

Forro-chroae 
Ferro-silicon 
Ferro-manganese 

XsfcL 

Export» 
tons 

23 092 
20 565 

191 881 

Imports 
tons 

834 
16 421 
\t 885 
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7 - Alloy steel requirements of Iran (cont'd) 

Output 
foreoaats 

for import of such materials which puts a strain on the 

developing economy and hence, a basic industry like 

alloy and srxicial steels neods to be set up at the 

first appropriate opportunity. 

Though SODO foreoasts for total steel requirements 

are available, no estimates of future alloy steel demand 

in Iran have so far been made.   Thu preliminary ostinate 

mede in this study is based on tho production programmo 

of existing industrial units and now units plannod to bo 

sot up undor tho Fourth Plan, aftor due consideration to 

the type of manufacturing operation and tho proportion 

of importad parts and components to be used.   Obviously, 

mora assembly units would not gonarate additional alloy 

•tool demand, until thay put into effect sohomos of 

progressivo indigenous manufacturo. 

The futuro requiremonts of alloy stools would mainly 

ariso duo to increasod industrial activity, particularly 

in tho field of steel processing, such as indigenous 

production of automobiles, wagons, industrial machinery 

and equipment, structurais, domestic appliances, tools 

and agricultural implements etc. The output levels of these 

alloy steel consuming items for 1977/78, the terminal 

year of the Fifth Plan, have boon determined on the basil 

7-9 



M.   N.   DAITUR   »   CO   PRIVATE   LTD 
UNITES NATIONS MDUSTRML DEWOMMfNT OftCANfZATION 

HAimurr Mmr ON 
nmo-Aitxm PUNTI AND AUOT ITIIU mmr m mut 

7 - Alloy steol requirements uf Iran (cont'd) 

Autonobilo 
manufacture 

of development plane and the estimated growth rate of 

Industrial production and import substitution«   The norms 

of alloy steel consumption have been evolved through the 

ond-uBG method by discussion with various coneumors, 

personally as well as through questionnaires*    For itorn s 

planned for future production for which local data were 

not available, appropriate norms obtaining for similar 

items in other countries havo been assumed. 

There are four major units in Iran engaged in the 

assembly of passenger oars and commercial vehicles»   Their 

present activity is confined to sheet metal work and the 

position is not expected to change much during tho Fourth 

Plan, in spito of tho increased production envisaged. 

Only during the Fifth Plan would indigenously made parts 

and components bo used to the extent, of about 95 per oont 

of tho total.    Taking these factors into account, alloy 

stool requirements for tha autonobile sector have boon 

oatimated.    Other transport requipmont likely to generate 

alloy steol demand by 1977/73 are railway wagons and farm 

as voll as road trailers, 

A major sector consuming alloy steels is manufacturo 

of industrial and agricultural machinery.   Id estimating 

tho total requirement, all major units together with their 

production plans by 1977/78 havo been considered, 
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7 - Alloy stool requirements of Iran (cont'd) 

Demand by 

The requiremont of alloy steels in 1977/78 by 

major consuming sectors and aocording to steel types are 

ostimetod in itppendlx 7-2,    The total requirement of 

about 72,000 tons inoludos s provision of 10 por oont for 

8paros and maintananoo, two per cent for small peale 

industrio s and 1.5 por oont for stocks.   This dornend 

exeludas tho demand of tool stool and dio blocks, which 

arti indi rootly roquirod in prooossing stool« 

Tho anticipated consumption pottorn for 1977/76 

indicate« that tho transport sector would be generating 

the largest demand for alloy and spocial steel, accounting 

for about 57 per oont of tho total.   Since a groat doal 

of alloy stools go into transport equipment, the propor- 

tion of alloy stool consumption by the transport sector 

is tho largoft.   In Iran this proportion is ovon largor 

due to the relatively well developed transport sootor, 

Th'3 other major sector (accounting for about 18 

por cent) is industrial und agricultural maohinery, which 

again is a largo consumor of alloy steals all over the 

world, next only to transport equipment,   All other 

sootors manufacturing different typos of equipment, 

metal products etc aooount for the remaining 25 per oont. 
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7 - Alloy steal requirements of Iran (cont'd) 

To arrive at the total demand according to steel 

types, the requirements of tool steels and die blocks 

have been estimated and added to the demand of other 

types indicated in Appendix 7-2.    The requirement of 

tool steel has been estimated at five per cent of the 

total alloy and special steels required.    The die blocks 

requirement is estimated on the basis of 1,8 per cent of 

the expected production of the forgings.    The requirement 

of different types of steels including tool steel and 

die blocks are given in Table 7-3. 

TABLE 7-5 

BTIMATKD FINISHED ALLOY STffiL MQUIRBifliT, 1977/78 

Type of steel 

Oarbon constructional steel 
Free cutting steel    ., 
Spring steel .. 
Alloy and constructional steel 
Stainless steel 
Electrical sheets     .. 
Tool steel .. 
Die blocks ., 

Total 

8 433 10.70 
4 186 5.40 

25 137 32.40 
27 842 35.00 

6 358 8.52 
2 340 3.00 
3 180 4.10 
 §4j) ai9S 

78 316 100.00 

Steel-wise, the maximum demand is expected to be for 

Constructional    low and medium alloy constructional steels (about 35 per 
and spring 
Itttlf oent) and for spring steels (about 33 per cent), these 

being closely related to the development of the transport 
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7 - Alloy ateal requirement» of Iran (cont'd) 

Ilöotrioül 
itesi  

Stainless 
iteâl  

Ball bearing 
»teal  

aeotor.    Demand for carbon constructional steals (about 

11 par cant), though not atriotly alloy stools, has also 

beon included in this oategory, because the etringent 

quality roquiromonta and production facilities needed 

for thoir manufacture are akin to alloy stools, 

Blootrioal stool shoots roquirod for electrioal 

oquipment like transformers, generators etc cone to about 

three     per oont and have not been taken into oai eidt ra- 

tion in the produot-mlx of the proposed plant as those 

are normally produced in intogratod steol plants with 

facilitios for shoot or strip rolling. 

The roquiromont of stainless steel is fairly low 

duo to tho faot that projects to manufacturo stainleaa 

steel consuming items  (such as chonioal machinery, forti« 

User plants, nuoloar oquipment, domasti o utensils, 

kitohon-varo, cutlary etc) are still in the planning 

stage«    Tho snail ourrent requirement is for raaor bladaa, 

doaestlo appliances eto, 

Tho ostlmatos do not inoludo tho roquiremont of 

ball boaring eteals, though tho Swedish firm 8KF has 

plana to aet op a unit in Iran to manufacture boll 

boaringa.   It ia expected that this plant would initially 
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7 - Alloy steel requirements of Iran (cont'd) 

import tlM ball bearing stable, aa there la currently 

no proposai to inatall by 1977/76 intermediate faoili- 

tiaa to aupply tha requirements fron domestic souroes« 

Dasand by 
product 

In tama of product categories, tho demand would 

bo mostly for non-flat producta (exoopt for small quanti— 

tioa of flat products for rasor and hacksaw blades and 

stainless atoel aheeta for oquiptnont and applianoos). 

Moro than 90 por oont of tho dornend would bo in non-flat 

products of difforant aises and finishes«    The prooiae 

site and finish would depend on tho facilities availablo 

at the consumara end. 

It is emmimated that about 20 per cent of carbon 

and alloy constructional steal would be needed aa billets 

for forgings and the balano« aa rollad bars   such as 

rounds» squares, flats and hexagons of different sites» 

for drop forgili g as veil as direct machining into finished 

parts« 

Spring steels would be roquirod in the fon of «ids 

flats for automobile and wagon leaf springs, rounds and 

squares for ooil springs together with a small quantity 

of wires«   Free outting stool would bo required mostly 

in the fors of round bars of different sises« 

T-14 
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7 - Alloy ateel raquiremanta of Iran (cont'd) 

Tool eteela would be needed as forged blanke and 

bar« of hoary aection, forged die blooka, as well at 

hot rolled bara of different aectiona and aizea. 

The demand pattern irdioatoa that even by 1977/78 

Overall the proportion of alloy Steele to total ateol   would be about 

th**t     por oent indieeting tho noed for a fatter growth 

rata in alloy atóela in futuro whan tho induatrial 

produotion baao would bo expanded,   Tho proportion of 

alloy and apodal ateole in total atoal consumption vario« 

widely from country to country.   For inatanco, in 1966 

thia proportion waa 9,16 por cant in USA, 7,71 per oont 

in Japan, 6,50 per cont in UK and 3,79 por cant in 

India« 

mm Ma»'M1<to and «ft0***»11 

Ar oatlaatod above, thoro would bo a dornend for 

about 76,000 tone of alloy and spools 1 atoóla by the end 

of Iran'e Fifth Plan,   Sinco thoro la no aohomo in hand 

for the production of auch atóelo, tho donend haa to be 

•et either through importa or by creating sono oepocity 

for indigonoue manufactura to meet at loaat a part of tho 

demand by 1977/78,   If atopa ero not takon gog to croata 

aorne indigenoua oapaoitj to moot tho demand, the larger 

ehortfalle in the Sixth Plan beyond 1977/78 would be far 

mora difficult to meet, 
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7 - Alloy steel requirenemta of Iran (cont'd) 

Two major factors which can in fluori oo tho dornend 

for alloy atoóla ara structural changas In tho ooonoay of 

tho country as a wholo and tho dovolopmont of substitut« 

aatorials. 

Structural 

Substitut« 

Tho above ostimatos havo taken into account the 

structural changas that havo boon visualised up to 1977/78 

on tho basis of Plans in hand.   Boyond 1977/76 it has 

boon assunod that tho saae pattorn would continuo in the 

next Plan« 

Suba tit uto «ato ria Is such as aluminium, plastlos, 

glass, tlabor, paper otc aro cutting into tho field of 

iron and stool in o ort o in arasa.   The throat of competition 

is awinly to ordinary stool in tho fiold of flat products 

and primarily for containers, building construction, 

wator supply, and to a lossor oxtent in the manufacture 

of equipment and metal producta.   The o ha Hongo of theao 

•storiala is considerably loss in case of ulloy stools 

which aro dovolopod and ueod apooifioally for obtaining 

onhancad proportios combining high atrongth, high tough- 

ness, rosÌ3tanco to high toaporaturo, oorroaion, wear oto« 

Millo thero is oo sisoablo roplacomont of alloy 

steal by theao aubetitutea, SOBO new »storiale have bean 
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7 - Alloy steel requirements of Iran (oont'd) 

developed for cortain application», «.g. carbida tip 

toolf to replace high sp«ed ateel tooli, titani« and 

ita alloys in the plaoe of creep resistant ateela for 

aero-engineering.    However, the impact of thia eubsti- 

tution haa not yet been significant. 

Though alloy iteala do not face auch of a 

challenge fro« other materiali, there ia constant 

substitution within the family.   Thua, alloy conatruo- 

tionol ateela of aoae gradea oen be expected to be 

replaoed by superior alloy ateela of other gradea, or 

»iokel bearing atainleaa steal can be aubatituted by 

nickel free type a due to nickel shortage etc. 
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*L  

M.   N.   DAITUR   »  CO   PRIVATI   LTD 
UNfTEO HATtOHi MOUSTftMl OtWOHWil ORGANIZATION 

rutmurr wour on 
mmo-Mwn nrnn mo «tor tmu Ptmr m mm 

APPENDICES - VOLUME II 



M.   N.   DAITUK   »   CO   PRIVATI   LTD 

UNITED NATIONS (NOUS TW A¿ MVElOFMtNT OftCANJZATION 

HAtmurr MMAT ON 

KMO-AUOrS  HANTS   AND   AUOT  STHU  HANT  M  MAN 

6 - Ferro-alloy «port possibilities (cont'd) 

VQ#* Qffwpy 

West Germany produca« the aost varied range of ferro- 

alloys.    The ferro-alloy industry is located along the 

navigable Rhine which is a cheap transport route for 

imported raw materials assembly and also for export.   The 

high power cost is, however, a major handicap.   Ferro-alloys 

trade in 1967 and 1968 is glvon in Table 6-8. 

¡¿»¿I 

Table 6-8 

WEST GERMANI»    TRADE TN FER10-€HR0ME, 
FERRO-SILI00M AMD FERRO-MANGANESE, 1967 AND 1968 

(tons) 

ji¿n$tL rf"îfcc 
Ferro-chrome 
Ferro-silicon 
Ferro-manganese 

37 628 53 063 
81 884 114 243 
72 754 110 869 

12 537 
8 418 

40 4? 

18 212 
11 175 
75 500 

Total       ,.    1MJ06    278 181 61 44 ft   ^«f    ~ 

Ferro-alloy production in Italy has increased from 

122 000 tons to 153,000 tons between 1962 and 1966.    Production 

and trade statistics for 1966 arc given in Table 6-9. 

Table 6-9 

ITALI«   FERRO-ALLOY PRODUCTION AND TRADE, 1966 

Ferro-ohroae 
Ferro-silicon 
Ferro-manganes e 

Total 

Production 
tons 

29 200 
60 000 

IOC 900 

ffipyrtff        iiçortf 
tons tons 

8 068 
1 884 

JJSk 
18 853 

13 734 
14 180 
77 
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M.   H.   DAÍTÜH   •   CO   PRIVATI   LTD 
UNITÍO MATIONS INDIATAMI DfVElOftMCNT OfWtfWEATION 

Htêrnin «mir ON 
«Mowuion nmn tm «tor mu «*»r IN «MM 

Appendix 3-1 

AVERAGE AMüLYSIS OF CHROMITE ORE EXPORTED DURING 1962/1966 

Year of 

1962 

itti 

Utt 

1966 

DSI 

1966 

Quantity 
exported 

tons 

AV 

GtpQs &l£i     âkfe     èisfe 
rStüo      %       Ik "Ia 

2 530 47.08 3.12 6.75 ... ... 

653 48.08 3.13 ... • • t • • » 

2 061 49.02 3.22 . •. • • • ... 

5 424 

5 366 48.22 • •. . •. . • • ... 
S 166 48.00 3.00 6.00 • • • ... 

10 532 

2 000 46.00 3.00 5.00 • • • ... 
900 48.00 3.00 5.00 •. • ... 

2 1« 49.88 3.40 5.35 • « • •.. 

5 000 

2 000 48.59 3.48 ... ... • ». 

5 000 48.00 3.00 6.00 •. • • •. 

6 MP 49.50 3.40 4/5 11/12 11/ií 
12 000 

5 060 60.66 
(Cr40J 
48.00 

3.45 4.45 ... • • • 

9 300 3.00 6.00 . • • ... 
24 600 48.00 3.00 6.00 . • • «. • 

38 960 

3 500 48.96 3.54 ... • • • • »* 

2 000 48.00 3.00 4.00 ... • •. 

7 000 48.60 3.64 5.89 • •. •. • 

¿LfifiQ 48.00 3.00 4.00 • •. • • • 

37 100 

2 480 48.62 3.30 0.95 • • • ... 

4 457 48.21 3.35 6.20 • • • • • • 

4 500 49.68 3.66 5.59 • • . ... 

6 369 47.66 3,40 6.60 7.60 21.36 
19 606 

Sauro«.   Minine and Rajaren Division, Ministry of Economy, Teheran. 
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Appendix 3-2 

CHEMICAL COMPOSITION OF MANGAIfcSE EXPORTED DURING 1964 TO 1969 

Year of Quantity 
exported 

tona 
lUiflfiflfc t + 3|Û2   L 

1W4 2 500 43,00 ... 18. 00 
3 300 42.05 3.35 16. 94    : 
1 600 40.35 3.48 15, 90      . 
1 109 39.37 3.40 16, .45 
1 188 33.98 3.40 16, 23 

841 39.37 3.40 16, ,45 

1366 2 636 39.39 4.00 16, ,00 
6 880 40.18 3.60 15, 88 
3 012 40.05 4.00 15, ,82 
6 348 39.29 4.00 16, .30 

1966 59 062 38.65 3.70 # ( , 4 

3 041 37.96 4.07 16 .05 
9 500 39.48 4.16 15 .69 
4 334 38.85 • •. . •. 

1967 655 37.;i2 4.40 17 .10 
4 100 38.78 3.75 16 .42 
4 000 37.68 3.92 16 .18 
4 139 • • * ... . *. 

1968 7 872 38.90 3.50 16 .14 
3 211 37.23 3.73 16.51 
5 400 38.70 4.00 16 .20 

Chemical malvai« 

+  + V 

4861 6 462 38.35   3.95 15.74 

* • . ...        < 
3.30 ...        , 
3.45 ...        , 

... ...        • 

... ...        i 

... ... 

* • * 9.79     , 
• • • ...        < 

... • • •        < 

... ...        « 

... • •. 

• •. ... 
4.00 10.30     ( 3.88 
.. • ... 

... 12.02 

... 11.64 
• •. ... 
... ... 

... ... 

... ... 
• • * 11.12 

... 8.31 ... 

0.05 
0.04 
0.05 
0.04 
0.05 
0.04 

0.04 
... 
0.04 

0.04 
« • • 
0.04 

0.04 
0.05 
... 
... 

0.05 
0.03 

0.05 

.44 
», 

...      •.. 
0.01 ... 

. • • 

. • • 

** • 

• ». 
... 

... 
0.86 

... 
• • « 
• • * 
0,81 

• t. 

... 
• •• 
0.48 

0.61 
0.61 

9SüEfiÄ»    Mining and Research Division, Ministry of Economy, Tehran. 
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Appendix 5-1 

TYPICAL STANDARD SPECIFICATIONS OF FERRCWIANGkANBSS 

x-    Wa  U« WV"") 

JûEââs. 

Fe Mn 80 
Pe Mn 76 
Fe Mn 72 
Fe Mn 66 
Fe Mn 70 P5 

78 to 82 
74 to 78 
70 to 74 
65 to 70 
65 to 75 

Chaploûl composition   

6.0 to 
6.0 to 
6.0 to 
6.0 to 
6.0 to 

8.0 
8.0 
8.0 
8.Û 
8.0 

1.50 
1.50 
1.50 
1.50 
1.50 

0.050 
0.050 
0.050 
0.050 
0.050 

"T 
-T 
0.35 
0.35 
0.35 
0.35 
0.50 

B.    Soviet Russia (POST 4755-49) 

Qride 

Low carbon Mn 0 
Medium carbon Mn 1 
Medium carbon Mn 2 
Carbon Mn 3 
Carbon Mn 4 

Mn C Si P "T 
f Y Y T r 
80 0.5 2.0 0.30 0.03 
80 1.0 2.0 0.30 0.03 
80 1.5 1.5 0.30 0.03 
78 7.0 2.0 0.33 0.03 
76 7.0 2.0 0.38 0.03 

C TT" P T 
(fcEdft Mn T T T ¥ % 

Fe Mn H 0 78 to 82 7.5 1.2 0.40 0.02 
Fe Mn H 1 73 to 78 7.3 1.2 0.40 0.02 
Fe Mn H 2 73 to 78 7.0 3.0 0.40 0.02 
Fe Mn 0 30 to 85 1.5 1.5 0.40 0.02 
Fe Mn 2 75 to 80 2.0 2.0 0.40 0.02 
Fe Mn L 0 80 to 85 1.0 1.5 0.35 0.02 
Fe Mn L 1 .              75 to 80 1.0 1.5 0.40 0.02 
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Appendix 5-2 

TYPICAL STANDARD SPECIFICATIONS CF FKRRO-SILICON 

C s P * âl 

HH JT- max __jjar__ 
T 

FeSi 80 75 min 0.15 0.05 0.05 1.0 
FeSi 73 70 to 75 0.15 0.05 0.06 1.0 
FeSi 75P10 70 to 75 0.15 0.05 0.10 1.0 
FeSi 65 60 to 70 0.15 0.05 0.06 1.0 
FeSi 55 50 to 60 0.15 0.05 0.05 1.0 
FeSi 20P15 15 to 25 1.50 0.05 0.15 1.0 

3.   Soviet Ruaiie. 

Grade §¿ J* -fr •*- 

1 
V i 

GOßT  (805-41) 

15.10 3.00 0.15 F8 1 0.04 
and above 

FS 2 9.00 to 13 3.00 0.15 0.04 

OOBT  (1415-49 with 

0.5 0.2 0.04 Si 90 87 to 95 0.04 
Si 75 74 to 80 0.7 0.5 0.05 0.04 
Si 45 40 to 47 0.8 0.5 0.05 0.04 

rfi jhBtfi 
•ioal ao 

C P S 
Orada -ah~ T "P T 

FeSi 1 88 to 93 0.2 0,05 0.02 
FeSi 2 75 to 80 0.2 0.06 0.02 
FeSi 5 40 to 45 0.2 0.05 0.02 
FeSi 4 26 to 30 0.8 0.10 0.10 
FeSi 6 14 to 20 1.3 0.05 0.06 
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TÏPICAL STANDARD SPECIFICATION OF FWRO-CHROME 

(« 11TO-196T) 

#• i 
a) High-carbon ferro-chromium 

7FeCr65 

5FeCr65 

7?eCr58 

5FeCr58 

60 to 70 
60 to 70 
60 to 70 
60 to 70 
60 to 70 
60 to 70 
60 to 70 
60 to 70 
55 to 60 
55 to 60 
55 to 60 
55 to 60 

4 
4 
4 
4 
6 

6 
8 
6 
6 

6 to 8 
6 to 8 
6 to 
6 to 
to 
to 
to 6 
to 6 
to 8 

6 to 8 
4 to 6 
4 to 6 

b) Mediuo-oarbon ferro-chromium 

15FeGr55 
3FeCr55 
15FeCr64 
3FeCr64 
15FeCr71 
3FeCr71 

60 max 
60 max 
60 to 67 
60 to 67 
67 to 76 
67 to 75 

1 
2 
1 
2 
1 
2 

to 
to 
to 
to 
to 
to 

2 
4 
2 
4 
2 
4 

c) Low-carbon ferro-chromium 

ffhfllli•1 aoaPQflition 

002FeCr55 
004FeCr55 
008FeCr55 
03FeCr55 
08FeCr55 
002FeCr64 
004FeCr64 
0O8Fe0r64 
03FeCr64 
08FeCr64 
002FeCr71 
004FeCr71 
008FeCr71 
03FeCr71 
08FeCr71 

60 max 
60 max 
60 max 
60 max 
60 max 
60 to 67 
60 to 67 
60 to 67 
60 to 67 
60 to 67 
67 to 76 
67 to 75 
67 to 75 
67 to 75 
67 to 75 

f- 
1.5 max 
1.5 to 5 
4 to 6 
6 to 10 
1.5 max 
1.5 to 4 
4 to 6 
6 to 10 
4 to 6 
6 to 10 
4 to 6 
6 to 10 

1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 

0.025 max 
0.025 to 0.05 
0.06 to 0.10 
0.10 to 0.50 
0.60 to 1.0 
0.026 max 
0.025 to 0.05 
0.05 to 0.10 
0.10 to 0.50 
*0.50 to 1.0 
0.025 max 
0.025 to 0.05 
0.05 to 0.10 
0.10 to 0.50 
0.50 to 1.0 

- 6 - 

1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1.5 max 
1,5 max 
1.5 max 

S   P 

-T T —£ 

0.05 
0.05 
0.06 
0.05 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.06 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.0Ö 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
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A.   Indi» (13 1170-1967) (cont'd) 

JmSSBm Cr ir e 
T 

ghMtoli 99B7M 

d) High-nitrogtn lov-carbon f«rr©-chroaiuai 

F«Cr64N075 
F0CR64M125 
F«Cr64Kl75 
FtCr64N300 

60 to 67 0.10 
60 to 67 0.10 
60 to 67 0.10 aax 
60 to 67 0.10 

1.0 nue 
1.0 aax 
1.0 MX 
1.0 MPC 

•) Carbon-frt« faxro-chroaiUMl/ 

PtCrTO 65 to 75     tract 

§/ Alualniw content le 1.0)1 MUE. 

lUSL 

"H   -*•-*--+ 
0.05 0.05 
0.05 0.05 
0.05 0.05 
0.05 0.05 

0.05     0.05 

0.5 to 1.0 
1.0 to 1.5 
1.5 to 2.0 
2.0 to 4.0 

Bt ftYltt Bltfltf («w mi-iìì 

Carbon-fr«« ftrro-chroaiua 

KhrOOOO 
XhrCOO 
KhrOO 

Cr 

f •#• •»•*--*-* 
65   0.01 
65   0.0T to 0.10    1.0     1.5 
60   0.11 to 0.15 

0.06    0.04 

Lov-carbon f«rro-ohromlvB 

KhrO 
KhrOl 60   ¡J'ü î° n'll   1.5     2.0       3.0     0.06    0.04 0.26 to 0.50 

Xhrl 
Kbr2 
Khr3 

0.51 to 1.0 
60   1.1 to 2.0 

2.1 to 4.0 
2.5 3.0     0.10   0,04 
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Appendix 5-3 (continued) 

B.    Sovl.t Ruwla (POST 4757-49)  (cont'd) 

Cr 
Ch—ioti ¡WW. 

*-* *- + * 
High carbon ftrro-chrcaiu» 

Xhr4 
Khr6 65 4.1 to 5.5 

6.6 to 8.0 2.0 3.0 5.0 0.07 
0.07 

0.04 
0.04 

Spi. carbon-free farro-chroaiua 

Khrbl 
Khrb2 70 up to 0.04 

up to 0.04 
0.8 
1.0 

0.08 
0.03 

0.03 
0.03 

Nltrided 
Khml 70 up to 0.05 1.0 0.03 0.03 0.90 

c* ¿*m 

High carbon 
PftCrHl 

H2 
H3 
K4 
H5 

Madiua-carbon 

FtCrM3 
M4 

Low-carbon 

PftCrLl 
L2 
L3 
L4 

jjtal^fflMMttlp. 

-*• -T-    •*-    -T- 
65 to 70 
60 to 65 
60 to 65 
55 to 60 
55 to 60 

6 
6 
8 
6 
e 

1.5 
2.0 
2.0 
4.0 
8.0 

0.04 
0.04 
0.04 
0.04 
0.04 

0.06 
0.08 
0.06 
0.05 
0.05 

60 to 65 
55 to 60 

4.0 
4.0 

3.5 
4.0 

0.04 
0.04 

0.05 
0.05 

65 to 70 
60 to 65 
60 to 65 
60 to 65 

0.10 
0.03 
0.06 
0.10 

1.5 
1.0 
1.0 
1.0 

0.04 
0.03 
0.04 
0.04 

0.05 
0.03 
0.03 
0.03 

-8- 
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Appendix 5-4 

FIRRD ALLOY IMPORTS OP IRAN 

Souroe 
tone 

1966/66 
tons tons 

tffiZZfis. 
tons 

1968/69 
tons 

Japan 65.000 40.431 60.000 59.500 156.000 

V. Germany 34.200 39.333 168.838 154.614 360.906 

U, Kingdom .208 4.500 5.280 4.950 - 

Sweden .305 - 0.200 10.900 37.450 

Netherland 12.000 0.050 - - - 

Australia 2.750 - - - - 

Italy - 3.000 - - - 

Norway - 20.000 - 49.350 52.076 

USA - 0.227 40.941 11.350 - 

Belgium - - 50.000 32.000 91.916 

Svitierland - - 0.508 1.000 1.500 

Frano« - - 0.300 - .014 

Portugal - - - 25.000 - 

USSR - - - 379.384 100.000 

S. Leone - - - - 3.046 

Tot|X 114.675 326.067      ^ 028.048        801.990 

Source: Year Book, Foreign trade of Iran 

- 9 - 
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Appendix 7-1 

A KOTE ON CLASSIFICATION OF ALLOÏ & SPECIAL STSELS 

All sterni« ars ba«ioally iron-carbon alloys with other element», 

SOM unavoidable in steel production and others intentionally addod 

to effect d««ired properties.   Additions of these alloying elements 

oause changea in the baaic characteristics of the steel and render 

it «ore suitable for specific uses, for example, addition of nickel 

and chromium to obtain heat and corrosion resisting properties, 

or addition of tungsten to get superior cutting edges in tools, or 

addition of larger amount« of silicon to produce electrical sheet« 

of low hysterisie losses and better magnetic permeability. 

Currently the term «special steel' is used to indicate such 

steels which lie between true alloy steels and the so-called mild 

or ordinary «teel.   These steels contain more than normal amounts of 

constituent« like manganèse, silicon, sulphur or even carbon. 

However, there is no universally accepted definition of 

•pedal «teel« and each major steel producing country follows its own 

classification.   Con»e<aiently steels included under the category 

of special «teels in one country are not included as such in 

another country.   For instance, medium and high carbon constructional 

steels are considered to be special steels in Japan and West Germany, 

but not «o in Ü.K. and U.S.A.   In Germany all «teels requiring 

- 10- 
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6 - Ferro-alloy export possibilities (cont'd) 

In EEC countries the free ferro-alloy trade is con- 

Free trade trolled by fixing up the third country quota.    The third 

country quotas for 1969 are given in Table 6-10. 

Table 6-10 

EEC - THIRD COUNTRY IMPORT QUOTA,  1969 

Ferro- 
silicon 
tons 

Silico- 
manaaneso 

tons 

Low carbon 
Ferro-ohrome 

tons 

Belgius/Luxembourg • 
France 
West Germany     • 
Italy 
Netherland      • 
Reserves        • 

.  11 275 
50 

3 900 
1 000 
3 775 

900 
100 

42 000 
1 800 

700 
4 500 

50 000 

130 
10 

170 
2 630 

60 

Totq .  20 000 3 000 

Spain 

Manganese and silicon bearing ferro-alloys accounted 

for 80 per cent of total forro-alloy production in Spain 

in 1966 (Table 6-11).    The major item of export in 1965 was 

ferro-manganese when out of a total export of 10»000 tons 

of ferro-alloys, ferro-manganese accounted for 7,000 tons 

(of which 6,000 tons were exported to USA).    The trade 

pattern changed considerably in the following year.   The 

figures of ferro-alloy trade in 1966 **• p*m im Tafelt t»U. 

6-10 
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Appendix 7.1 (continuad) 

any special treatment for controlling the composition, quality 

or finish are considered to be special steels, e.g. steels with 

low phosphorus (belov 0,035 per cent) and with low sulphur 

(below 0.035 per cent).   Electrical steel sheets are likewise 

classified as special steels in U.S.A. and India, whereas they 

are included under tonnage steels in U.K. and Japan. 

Table 1 gives the broad classification of alloy and special 

steels in Japan by the Japan Iron and Steal Federation.    Table 3 

indicates a few types of typical steels which are classified 

differently in different countries. 

Keeping in view the applications of various types of steel 

for the Iranian econoey, the general classification shown in 

Table 3 is proposed« 

- 11 - 
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Tablo 1 

CLASSIFICATION OF ALLOY AND SPECIAL STEELS 
(by the Japan Iron and Steal Federation) 

Alloy and 
•poetai 
steal« a/ 

Tool Steals 

Steels for 
structural 
uses b/ 

Steels for 
special 
uses 

c 

Carbon tool steel 

Cutlery steal 

Tool alloy steel 

Hollow drill stool 

Carbon stael for machina 
structural usa o/ 

Alloy steal 

- Spring steel 

_ Bearing steal 

. Stainless steel 

«. Heat resisting stool 

__ High manganese staci 

p_ Freo cutting stool 

». Magno tic steel 

_ Piano wiro rod 

_ High tension steel 

a/   Silicon steal is treated as ordinary steel, 
b/   Hafers to constructional steels. 
e/   Refers to carbon constructional steel. 

- 12 - 
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Table 2 

COMPARISON OF TYPICAL STEEL CLASSIFICATION 
IN SOME COUNTRIES 

Countries 

Carbon 
construc- 
tional 
•tffll 

Free 
outting 
steel 

Si-Mn 
spring 
ileal. 

High 
carbon 
ateel 

Silicon 
steel 
sheets 

Japan Special 
steel 

Special 
steel 

Special 
steel 

Special 
steel 

Ordinary 
steel 

U.S.A. Carbon 
8 te el 

Carbon 
steel 

Alloy 
steel 

Alloy 
steel 

Alloy 
steel 

U.K. Carbon 
eteel 

Carbon 
stool 

Carbon 
steel 

Carbon 
steel 

Carbon 
steol 

E.C.S.C Special 
steel 

Special 
steel 

Special 
steal 

Special 
e tool 

Special 
steel 

W. Genangr Special 
Steel 

Ordinary 
eteel 

Ordinary 
steel 

Special 
steel 

Special 
eteel 

France Special 
steel 

Special 
steel 

Special 
steel 

Special 
steel 

Special 
steel 

Italy Special 
steel 

Special 
8te.il 

Ordinary 
steel 

Special 
steel 

Special 
steel 

Svedan Special 
steel 

Special 
ateel 

Special 
steel 

Special 
steel 

Special 
steel 

India Special 
Steel 

Special 
steel 

Special 
stool 

Ordinary 
steel 

Special 
steel 

• 15 - 
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Appendix 

ALLOY STEEL REQUIRI 

ÜSJL 

h% Trunmort sacrami 
1. Railway vagone 
2. Trailers 
3. Buses and minibuses 
4. Care 
5. Trucks 
6. Jeeps,  station wagons,  ambulances 

and vannets 
7. Motor cycles,  scooters atd tnopeds 
8. Automotóre onci lü arie s 
9. Vehicular and diejtl engines 

10. Vehicular petrol erjHLnes 
11. Bicycles complete / 
12. Auto leaf springb Incinti nance) * 

Total A 

13. Electric transformer s 
14. Electric motore 
15* Switch and control gear 
16. House service meters 
17. Electric fanE 
18. Air conditioners 
19. Refrigerators (do.¿es*ic and oommercj 
20. Radio reoeivers 
21. P.A. Bystem 
22. Electric & electronic equipment 

(relays, switches etc) 

Total B 

C. Industrial & agricultural machinery 

23. Agri cultivai tractors .. 
24. Agricultural impleiuonts .. 
25. Crawler tractors ». 
26. Building & road construction machinery 
27. Stationary diesel engine. 
28. Cranes 
29. Passenger ara* industrial lifts 
30. Fork lií'te 
31. Other muieriui handling equipment 

(conveying machinjry etc) 

unit of output 
Anticipated 

output 

• • Nos 800 
• . Nos 4 000 
• • Nos 25 000 
,. Nos 93 000 
• • Nos 12 500 

t Nos 28 000 
,, Nos 13 000 
.. Million Riais 1 265 
,. Nos 13  500 
• • Nos 93 000 
,, •000 Nos 150 000 
,, Tons 5 400 

,, '000 kVA 300 
,. '000 kW 150 
,. Million Riais 625 
,, Nos 80 000 
,, •000 Nos 250 
,, '000 Nos 35 
1) '000 Nos 873 
,. •000 Nos 544 

•• Million Riais 720 

• • Million Riais 0 

Nos 
Tons 

Million Riais 
Nos 
Tons 
Tons 

Million Riais 

Carbon consti. 
steel 
tons 

915.00 
28.80 

250.00 
200.00 
125.00 

840.00 
13.00 
63.00 
94.50 

140.00 
3.00 

4 672.30 

60.00 
4.80 

2.50 
26.00 

0.72 

000 
500 

50 
7 500 
2 000 

50 

100 

0.55 

300.00 
407.50 

12.50 
225.00 
10.00 

5.00 

tone 

I 87^ 
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Appendix 7-2 Appendix 7-2 

ALLOY STEEL REQUIREMENT 1977/1978 

Electrical sheets 
urbon consti.   Free-cutting Alloy consti.   Stainless       and eleetrode 
 ltefrl B*«cl Soring steel steel fteel Quality steel 

tons tons tons tons tons tons 

915.00 - 1 120.00 
28.80 - 100.00 113.60 

250.00 350.00 5 250.00 2 625.00 
2 200.00 790.00 4 050.00 5 350.00 

125.00 125.00 2 625.00 1 312.50 

640.00 280.00 1 680.00 2 940.00 
13.00 32.50 19.50 156.00 
63.00 190.00 190.00 250.00                    1.80 
94.50 67.50 - 337.50                  13.50 

140.00 140.00 140.00 700.00 
3.00 - - -                           - 

- 5 940.00 

4 672.30             1 875.00 21 114.50 13 784.60 15.30 

360 
60.00 60.00 - - - 1 500 
4.80 13.80 9.40 9.40 - 190 

20 
2.50 - - 2.50 

26.00 8.50 3.50 26.00 8.50 
580.00 - 4 367.00 

0.55 - 1.00 - 10.50 
0.02 - 0.02 

0.005 0.075 - 

93.85 82.305 593.995 37.90 4 386.02 2 070 

300.00 - «.00 675.00 
407.50 150.00 182.50 225.00 

12.50 6.00 4.00 12.50 0.50 
225.00 - 7.50 52.50 7.50 
10.00 5.00 3.00 410.00 

2.50 7.50 

5.00 - - 28.00 2.00 - 35.00 

- 15 - 

tons 

1 535.00 
242.40 

8 375.00 
12 390.00 

4 187.50 

5 740.00 
221.00 
694.80 
513.00 

1 120.00 
3.00 

5 940.00 

41 461.70 

360.00 
1  620.00 

227.40 
20.00 
5.00 

72.50 
4 947.00 

12.05 
0.04 

0.08 

7 264.07 

1 000.00 
963.00 

• 
35.50 

292.50 
428.00 
10.00 

SECTION   2 



Hfl 
C. Industrial & (cont'd) 

32. Industrial boilerf 
33. Air compressors •• 
34. Power driven puups (turbine & centrifugal) 
35. Textile machinery 
36. Sugar machinery •• 
37. Cement machinery 
36. Equipment for chemical industry 
39. Heavy plate and vessels 
40. Machine tools •• 
41. Machine tool aocebg0ri*s •• 
42. Hand tools v •• 
43. Dumpers and scratxrs     > 
44. Shovels and excavatori / 
45. Road rollers •• 
46. Dairy machinery •• 
47. Weighing machinery .. 
46. Tea processing irachiner/ <• 

Mtl£ 
D. Metal products 

49. Steel furniture •• 
50. Bolts, nutp and rivet y J/ 
51. Wire netting ar«* win. products 
52. Sewing machines •• 
53. Typewriters and office «aohjnes 
54. Umbrella ribs 
55. Razor blades Si •* 
56. Hacksaw blades W 
57. Utensils 
56. Sewing machine needles 
59. Ball and roller beeTiig .. 

Tot^l D 

E. Other reauire^wnta 

60. Spares anc' aaintcaance •• 
61. Small scale ¿acustrie* •• 
62. Stocks 
63. Tool and aie bloeks 

Unit of output 

Million Rials 
Million Rials 

Nos 
Million Rials 
Million Rials 
Million Rials 
Million Rials 

Tons 
Million Rials 
Million Rials 

Tons 

NOB 

Nos 
Million Rials 
Million Rials 
Million Rials 

Anticipated   Carbon consti. 
output steel 

•f 

Tons 
Tons 
Tons 

•000 Nos 
Nos 

»000 Nos 
Million Nos 

•000 Nos 
Tons 
Tons 

Million Nos 

160.00 
200.00 

50 000.00 
3 000.00 

300.00 
325.00 
250.00 

3 300.00 
350.00 
10.00 

3 000.00 

400.00 

250.00 
25.00 

165.00 
90.00 

24 000.00 
10 000.00 

1  300.00 
100.00 

250.00 
450.00 
110.00 
546.00 

1.25 
2.00 

on s 

14.00 

300.00 

50.00 

0.50 
5.00 

10.50 

1.60 

1 341.60 

056.00 
285.00 

3.50 

1.50 

1 346.00 

780.00 
140.00 
120.00 

960.00 

Pree-cuttir 
steel 
tons 

200.00 
25.00 

500.00 
340.00 

22.75 
4.00 

3.00 

135.00 

4.10 

1 394.64 

332.00 

2.00 

334,0i 

370.0( 
70.0( 
60.0» 

Total E 

^UJJflA (A+B+C+D+E) 

a/ The spring requürwent as original équipaient is included in the respective norms. 
b/ High tensile bolts and special bolts are consider«!. 
%J 391.50 tons of Ugh «vbon tool steel is required in addition to 99 tons of stainless steel, 
d/ 222.00 tons ox tool steìl vili be required. 
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Appendix 7-2 (continued) 

Electrical sheets 
jon consti. Free-cutting Alloy consti. Stainless and electrode 
steel steel 

tons 
ate cl 
tons 

rttfl    - 
tons 

Total 
tons tons ton s tons 

8.00 320.00 5.00 333.00 
14.00 200.00 14.00 50.00 2.00 - 380.00 

35.00 - 25.00 100.00 - 150.00 
300.00 500.00 60.00 360.00 120.00 - 1 340.00 

340.00 e.50 205.00 34.00 - 587.50 
50.00 . 100.00 750.00 25.00 - 939.00 

— 50.00 100.00 . 150.00 
m m 330.00 - 330.00 

0.50 22.75 5.25 56.00 0.70 - 85.30 
5.00 4.00 0.20 10.00 0.50 - 19.70 

. - 750.00 - - 750.00 

10.50 3.00 4.50 4 700.00 - - 4 718.00 

135.00 113.50 62.50 . - 211.00 
m m • 12.00 - 12.00 

1.60 4.10 . 3.30 - - 9.00 
- • 32.00 6.00 - 38.00 

1 341.60 

333.00 

436.45 8 764.30 

475.00 

745.20 

147.00 
5.20 

- 

V? KKilS 

1 056.00 
285.00 

1 056.00 
1 239.00 

5.20 

2.00 • - - - 3.00 

• - - - * m 

3.50 
3.50 

— - - 99.00 - 99.00 

- - • " 
210.00 1 210.00 

• m 
1.50 

1.50 
- 1 640.00 - - 1 640.00 

1 346.00 334.00 UÍÍI& 461.30 tttklB 

720.00 
140.00 
120.00 

370.00 
70.X 
60.00 

2 220.00 
440.00 
330.00 

2 310.00 
460.00 
350.00 

560.00 
110.00 
80.00 

300.00 
40.00 
30.00 

6 380.00 
1 360.00 

970.00 
4 010.00 

»fto.oo 500.00 2 990.00 3 130.00 750.00 370.00 13 690.00 

SLâààimi UfiLtt 25 136.95 27 641.80 6 357.73 3 340.00 Tt 311.37 

( rras. 

stainless steel. 
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6 - Ferro-alloy export possibilities (cont'd) 

TiflTt? 

Table 6-11 

SPAIN I    FEÎIR0-ALLOY TRADE, 1966 

Forro-manganese 
Ferro-silicon 
Others 

Total 

Production 
tons 

38 000 
26 000 

82 000 

Importa 
tons H 2I& 

ona 

1 345 2 750 
8 537 

im    IM« 
a/    Includes ferro-sllicon 

Austria 

Austria has a lirait od production of ferro-alloys, 

about 5,000 tons in 1966.    The requirements are met mainly 

through imports as given in Table 6-12. 

Table 6-12 

AUSTRIA*    FETO-ALLDY IMPORTS, 1966 

(tons) 

Ferro-chrome • • 
Ferro-silioon • • 
Ferro-manganese .. 

16 310 
9 276 

12 289 

37 875 

The main sources of supply are USSR, Norway, Chechos- 

lovakia and West Germany. 

WMÌ ^rg?^ pomari9» 
Romania's steel industry has been fast expanding during 

the last decade and steel production has risen from about 

1.8 million tens in 1960 to about 4.8 million tons in 1968. 

6-11 
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6 - Ferro-alloy export possibilities (oont • d) 

The planned production for 1969 was about 5.5 million tons 

which is to bo raised to over 10 million tone by 1975.    As 

a result, the demand for ferro-alloys has risen rapidly. 

The bulk of the ferro-alloy requirements are met by imports 

which increased from 25 000 tons in 1960 to 69 000 tons in 

1967 (Table 6-13). 

Table 6-13 

RUMANIA»    IMPORTS OF FERTO-ALLOYS 

(tons) 

1960 ., 25 000 
1965 • • 53 000 
1966 • • 51 000 
1967 ,. 64 000 

The steel production of Czechoslovakia increased 

Chechoslovakia   from about 7.6 million ingot tons in 1962 to about 8.6 

mil Hon infot tons in 1965 with corresponding increase 

in the consumption of ferro-alloys.    The fer-o-alloy 

requirements are met partly by indigenous production and 

partly by imports.   Forro-alloys are produced in blast 

furnaces as wall as in electric furnaces.    Electric furnace 

ferro-alloy production increased from 51,000 tjns to 

60,000 tons in 1965.   Ferro-alloys imported from USSH 

in 1964 and 1965 were 25,000 tons and 21,000 tons res- 

pectively • 

6-12 
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This study considers the installation of a ferro-chrome 
plant with a rated capacity of 10,000 tons of low oarbon ferro- 
chrome and 4,500 tons of high carbon ferro-chrome per annum, 
specifically for export of tho entire production.    An evaluation 
of alternativo locations - Ahwaz,  Bandar Abbas and Paryab - 
indicates that the Bandar Abbas-Faryab area to bo the most 
favourable.    Installation of a ferro-chrome plant at Paryab will 
be in keeping with the Government policy of processing minerals 
before export and of developing the south-eastern part of the 
country.    Setting up a plant in this trea depends on the estab- 
lishment of adequate power supply. 

The major production facilities, utilities and service« 
have been selected and a preliminary general layout developed» 
Estimates of capital cost, manpower requirement and production 
costs have been derived.    The effect of varying electrical energy 
costs on production cost ha3 been analysed. 

On the assumptions that electric power will be made 
available at 5 mills per kWh and that selling prices would 
oorroapond to last quarter 1969 international prices, the 
project is not commercially viable.    However, assuming first 
quarter 1970 sales prices,  tho project would earn some profit 
and generate adéquat© oash flow for repayment of loan capital. 
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Three dota (...) indicate that data are not available or 
ere not aeparately reported. 

A daeh (-) indioatea that the amount ia nil or negligible. 

A blank apaoe ( ) in a table Beane that the item is not 
applicable. 

A plua aign (•) indioatee a surplus or an increase. 

A alnua aign (-) indioatea a defioit or decrease. 

A apaee ia uaed to diatlnguiah thouaanda and millions 
(1 346 849). 

A full atop (.) ia uaed to indicate decisala. 

A atroke (/) indioatea a crop rear or fiscal year. e.g. 
1953/1954. 

An asterisk (•) is uaed to indicate figures partially or 
wholly eatiaated. 

Uae of a hyphen (-) between dates repreaenting years, e.g. 
1960-1964, normally signifiée an annual average for the calendar 
years involved, including the beginning and end years.    'To* 
between the years indicates the full period, e.g. 1960 to 1964 
•eans 1960 to 1964, inclusive. 

Reference to 'tens' indioatee metric tons, and to 'dollars' 
United Statea dollars, unless otherviae stated. 

Details and percentage« in tables do not neceeearily add 
up to totale, beeauae of rounding. 
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Alumino- 
theroic 
propesa 

This »hapter reviews the différant processes of 

ferro-chrome production and suggests suitable techniques 

and product-mix for the proposed plant« 

Prooean aelaction 

Two main processes are available for production 

of f«rro-chrome, namely, 

alumino-thermic process 
electro-thermal process 

The choice of procesa depends upon factors such as the 

îjrade of alloy, output, availability and cost of 

electric power. 

In the aluaino-thernic process the chrome ore is 

reduced by aluminium, which combines with oxygen of the 

chromic oxide to form slamine, which floats as slag on 

top of the charge in the reaction vessel.    The prooesa is 

simple qnd the capital and op-racing costs are low, but 

it finds limited application as it is suitable only for 

small scale production and in locations where aluminium 

scrap is readily available.    This process «•/ aot b« 

3uitatole for Iran. 
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8 • Farro-ohroB* production prooess and plant capacity (cont'd) 

Electro- 
thermal 
&Z22SU 

The electro-thermal process is now extensively used 

for the production of ferro-chroma.    Here the chrome ore 

is reduced by carbon or silicon, with electric power 

producing the high temperatures necessary for the reaction. 

The relative merits and limitations of variations of 

this prooess for production of ferro-chromo are discussed 

below, separately for high ccrbon and low carbon ferro- 

chroao.    The following analyses have bean assumed for 

the intermediate and final products! 

%        % %       % max     % max 

Elootric 
smelting 

High-C ferro-ohrorae    67.00   ¡3.00    1.S0 0.05 0.08 
Silico-chrome 4C.00   0.04 45.00 0.08 0.05 
Low-C ferro-chrorae      68.00   0,10    O.00 0.08 0.04 

max 

ILffit c-tt-l.^n fejni-cjigcjj 

For high carbon fGrro-chrome,the accepted process 

is the use of an open-top submerged arc furnsco which is 

operated on a continuour basis, with the alloy snd slag 

tapped at periodic intorvals, ganoTally evary two to thra» 

hours.    Slag and natal aro usually tapped from J.he same 

taph >le    into a ladle, which is provided with a lip so 

that bulk of the alag overflows into a slag pan.    As 

tapholo maintenance is often a problem, especially on 

tho five to six per cent oarbon alloys, two tapholes, 

arranged at 30° from each other ure generally provided. 

8-8 
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f • ftofvo» abrome production procosa and plant capacity (cont'd) 

The smelting furnace will havo a variable pitch 

circle with a fairly close spacing of tho ulectrodoe «o 

as to piovide a high power density within tho electrode 

circlo.    The slage obtained in this process aro 

rofractory in naturo  (ac compared with the slaga in the 

silico-chromc op ration), necessitating high tamperatures 

"or good slag-motal separation.    The power density in 

the electrodos would bo about 0,34 kW por sq cm and 

ovor tha hearth aroa botwoon 3,5 and 4,0 kW per sq m. 

Pro-ruduction 

A roeont dovolopmont in high carbon farro-chromo 

practice has been the préparation of tho burdon and 

tho uso of pre-roductioT,    Tho proooss consisti? of 

pallatising tho chrotnitc oro finjs with roductant 

(coking coal) and pro-reducing in s kiln, followed by 

hot charging into the smelting furnaca.    This reduces 

the powor consumption for production of high carbon 

alloya from 5,000 kWh to cay 3,000 kWh por ton,    Tho 

process has been triad on a 500 kVA pilot plant. 

Besides the considerable savings in powor, electrode 

consumption would be reduced in proportion to the power 

consumed.    It will also bo evident that a much smallar 

smelting furnace would bo needed for a given output, 

Invoetmont costs, by direct aneltiag process and the 

pre-roduction-olectric smelting procoBB would bo of tho 

eamo order but ovorall production may bo lowor. 

8-3 



M.   H.   DAITUR   *   CO   PRIVATI   LTD 
UNirtù NATIONS INDUSTRIE. DfV£lOfM£NT ORGANIZATION 

HAttUUn   MftMT   ON 
HWKMuon PUNTI AND uior iruu «ANT IN NUN 

6 - Ferro-alloy «port possibilities (cont'd) 

ft^d 

TWflUYlf 

Steel production In Poland has increased from 

about 7.7 million tons in 1957 to about 9.9 million tons 

in 1966,    The country's ferro-alloy requirements are 

considerable, but as no separata figures of the production 

of ferro-alloys are available,  it is difficult to assess 

the production capacity of ferro-alloys,   A little over 

6 »000 tons of ferro-alloys was  exported in 1964, as 

against about 2»500 tons of imports.   In 1965 imports 

were reduced to about 1»800 tons.    The main sources of 

importa are USSR, Norway and East Germany, 

Steel production in Yugoslavia has been fairly 

steady during the period 1962 through 1966,  at about 

1.6 million and 1,9 million ingot tons respectively. 

The ferro-alloys production during these years however 

increased from about 53,000 tons to 74,000 tons.    A little 

over one-third of ferro-alloys produced in the country is 

exported and the total quantity exported in 1964 and 1965 

was about 21,000 tons and 25,800 tons.   Major exports 

were to Australia, West Germany, Italy, UK, Sweden and 

USA.    Imports of ferro-alloys are rather limited and 

were only about 1,500 tons in 1964 and 2 »000 tons in 1965. 

The source of imports are USSR, West Germany, USA, France, 

East Germany, Austria and Sweden. 

6-13 
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8 - farro»chrtae production proceot, and plant capacity (cont'd) 

Triplox 
fil2£2i£ 

Ferrin 
mam. 

If this process provas commercially successful, it 

will be useful for utilisation of fino and friablo oros. 

This roport ic based on direct oloctric sraolting of 

sizod oro. 

Low carbon ferro-chrojaa 

Duo to tho high affinity of chromium for carbon, 

low carbon forro-chromo cannot be producod by tho single- 

step smelting of chromo oro with carbonacoous reductant 

and fluxos in th-j oloctric furnaco,    Tho ostablishod 

procéseos tsko advantago of tho groator affinity of 

chromium for silicon in relation to carbon.    Some of 

those aro briefly discuesod bolow. 

Tho triplox  (or so-c;;llod  'Swedish') procosa, 

consista of making high carbon forro-chromo from a 

refining slag containing 20 to 25 por cant Ct203 and 

smolting it with quartz to nako a silico-chromo with 

45 to 46 por cont Si.    This silico-chromu is then 

rcfinod in a tilting furnaco with an oxcosr of chromo 

oro and limo to givo tho final low carbon alloy plus 

a chromo rich slag which is thon rocyclod to tho first 

stage. 

The Porrin process which gives the highest chrome 

rocovary, consists in molting a chromo-limo slag in a 

aoparato tilting furnaco and reacting this with silico- 

8-4 
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8 - Ferro-chrome production process and plant capacity (cont'd) 

Simplex 
process 

Duplex 
&I22S18 

chrome made in a regular submerged arc furnace by a 

single stage process.   The reaction between the slag 

and ailico-chrome is carried out  in two stages in 

separate ladles. 

The 'simplex' process consists of decarburicing 

high carbon ferrc—chrome in the solid state by oxidation 

in vacuo. 

The simplex process involves increased power and 

refractory consumption.    Production of ferro-enrome with 

carbon contents of less than about 0.06 per cent is 

difficult.    Simplex process also  consumes more power 

than the ailico-thermal (Perrin and duplex) processes. 

The duplex process is a variation of the Perrin 

process.    It consists of roacting a chrome-lime slag of 

the same composition aa thot in the Perrin procesa in two 

stages in the same ladle with a 45 to 46 per cent si content 

in Bilico-chrome.    This is the simplest prooosa of all 

and is described in detail lator. 

The duplex process is simpler to manipulate than 

the perrin process and is easier to control insofor as 

the ailico-chroate entering the reaction is solid, of 

known composition, and can be accurately measured,   fhere 
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T- Ferro-chrome production process and plant capacity (cont'd) 

is little difference in power consumption between the two 

processes, but there is a differanco of about two per cent 

in chrome recovery in favour of the Porrin process.    Both 

the duplex and the Perrin processes are adopted recently 

in many of the new largo forro-chrome plants.    In view of 

its higher chromium recovery, Perrin procoss has boon 

recommended for tho proposed plant» 

Effect of 
stoelmaking 
BilflUW 

fr?tiart-mlx 
Tho proportion in which the two grades of ferro- 

chrono will bo required, is largely governed by the 

stoolmoking practico which varios considerably from country 

to country.    As regards tho high carbon ferro-alloy usod 

for making low alloy and tool stools, tho domand pattorn 

is not likely to chango much and the quantity required 

would bo proportional to tho tonnagos of theso 3toels, 

It is in stainloss stool practice, tho largest user of 

ferro-chrono, that variations oxist in tho modo of charging 

chromium to stool.    With tho advont of high speod    oxygon 

bloving, the trend in Japan and USA Ì3 towards decreasing 

uso of low carbon forro-chrome.    The possibility of this 

extending to othor countries cannot bo lgnorod. 

Consumption 
trends in 

In USA, low cerbon ferro-chromo comprises 50 to 56 

por cent of the total forro-chromo consumed.    In UK, tho 

oatimotod demands ia 1970 for high una low carbon ferro- 
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- Farro-ohroaB production proces& and plant capacity (cont'd) 

chrome are 21,000 tons and 39,000 tons respectively.    In 

Japan, tha estimatoci requirement during 1969/70 of high 

and medium carbon ferro-chromo  i E repented 33 158,000 tons 

jnd that of low carbon grado about 90,000 tons. 

Production 
trends in 
forro-ohrome 

South Africa, 3 major exporter of ferro-chrome, 

concontratos on  the production  of low carbon grado from 

the low grada local orus of Transvaal,    Tha farro-chrome 

industry in India has also been   similarly based on 

production of largai  quantities  of low oarbon  grades.    On 

the other hand,   ther^i are ex mples  of countries  like 

Turkey which have set up capacities only for production of 

high carbon grade for export. 

In view of tha above conditions obtaining in forro- 

chroma producing as well as consuming countries, it may 

bo stated that both grades of farro-chrome can find market 

provided they aro sold at competitivo prices.    The proposed 

pljnt would mainly produce low car Don forro-chrome and 

some high carbon grade. 

An open-top submerged arc olectric smelting furnace 

has the flexibility to p-.oduce  high carbon forro-chrome 

and silico-chromo   (which is an  intermediate product in the 

production of low carbon farro-chrome).     Ih« plant c*n 

start operating with this type of  furnace and produce only high 
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8 - Ferro-chroou production process tad plant capacity (cont'd) 

carbon variety until tho slag furnace for low carbon ferro- 

c h rome is ready, or continue producing exclusively high 

carbon variety if tho demand warrants it. 

Ascent 
InstiHiUffli 

Plant fiiMfflfr 
Tho plant capacity in this case is to be based 

mainly on economic furnaca sizes.    Recent installations 

for ferro-chrorae production in other countries aro for 

plants with capacities of 10,000 to 35,000 tons por year 

corresponding to furnace sizes of 7,500 to 15,000 kVA 

for smelting furnace and 7,500 to 10,000 kVA for the 

slag furnace. 

Keeping this trend and the possible export potential 

Proposed in view, it is proposed that the smelting furnace for thia 
furnace 
ratings plant shall have a rating of 12,000 kVA and the slag furnace 

8,000 kVA,    Those arc considered to be optimum sizes, 

A «Baiting furnace of 12,000 kVA rating operating 

330 days a year would be able to produce either 

i)    about 14,500 tona of high carbon farro-chroae, or 

ii)    9,500 tons of ailico-chrome, or 

ili)    intermediate quantities of the two whan producing 
both the mataríais« 
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8 - Production process and plant capacity (cont'd) 

A slag furnace of 8 ,000 kVA rating when operating 

at similar conditions, can produce high chromium slag in 

quantities adequate to make over 10,000 tone of low carbon 

forro-chrome, using about 6,500 tona of silico-chromiutn 

from the smelting furnaco. 

Plant 
9TOfcttT 

With both of the above iurnacoe in operation, the 

annual plant capacity would bo about 10,000 tons of low 

carbon forro-chromo and 4,500 tono of high carbon forro- 

chromu. 
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The propoeed farro-chrome plant ia to b« «xport« 

orientad and tha possible locations could »therefore »either 

be port baaed or raw material« baa«d. 

Ppaaible locations 

Tha varioua location« conaidarad for tha ferro-ehroas 

plant arai 

Port baaed 

taw material baaad 

..    Khorraaahahr*Ahwa* area 
Bandar-Abbaa area 

..    Abbaaabad area 
Faryab area 

fBrt frutó l9«U°M 

Tha area conaidarad includa« Ahwaz as tha north apax 

Khorramahahr-     of a triangle with the PeraianQulf aa the base, extending 

fro« Khorramahahr in thr¡ west to Bandar Shahpur in the eaat. 

Tha Khorranshahr-Bandar Shahpur region ia low lying 

and gata flooded.    The 1969 floods of river Karun inundated 

a vaat area - up to 25 km from Khorramahahr towarda Ahwaz« 

The tidal flat extenda 4 to 6 km from the nomai shore line 

at Bandar Shahpur and a plant located cloae to port would 

need 2 to 5 m filling to raiae above maximum tide level, 
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9 - Site selection  (cont'd) 

Township 

are restricted.    As and when Bandar-Abbas gets connected 

to the railway network of the country, distribution to 

domestic consumers would be easier.    As the proposed 

ferro-chrome plant is primarily export-oriented, transport 

link is not a critical factor in the choice of location. 

The existing transport links of Bandar-Abbas and Faryab 

are therefore considered adequate for the purpose. 

The choice of Faryab location would require the deve- 

lopment of suitable housing facilities and amenities in green 

field site, as there is no suitable township in the vicinity. 

Whereas in the case of both Ahwaz and Bandar-Abbas, housing 

facilities available at the existing townships may be 

availed of. 

Economic considerations 

A comparison of capital and operating cost factors 

for the threo units is given in Appendix 9-2,    With regard 

to the capital cost factors, thore may not be a significant 

difference between the throe locations. 

Operating 
economics 

From the viewpoint of operating costs, it is observed 

that the incidence of freight for assembly of raw matorials 

and for transport of finished product to the port aro the 

lowest for Faryab,    The incidence of freight for the assembly 

of raw materials and transport of product to the port is 

given in Table 9-2, 
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Table 9-2 

FREIGHT COST OF RAW MATERIALS ASSEMBLY AND PRODUCT 
DISTRIBUTION PER TON FERRO-CHROME 

Row materials assembly 
Product  distribution 

Total 

¿top 

44.6 
2.6 

4L£ 

Bandar- 
Abbas 

31.4 

32, 

Ffiryßb. 

24.7 
JUS 

28,5 

The above comparison indicates that the operating 

economies are favourable for Faryab, followed by Bondar- 

Abbae and Ahwaz.    It needs to be stressed that the 

installation of a plant in Faryab or Bandar-Abbas is 

primarily dependent on tho development of tho power supply 

system.    The Faryab location has been considered for this 

study* 
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•0- dP MJJQìl FACILITIES 

The plant general layout and major facilities 

proposed are discussed in this chapter. 

Pwlffl btttt 
The intermediate and final products would have the 

PPflufflt |ta        following output and chemical analysis! 

Rated 

%      %     %      % max   fmmx     tons/yr 

67 6      1.5   0.05     0.08       4 500 
(in-process 

Material) 
40    0.04    45   0.06     0.05 

68 0.1    0.08 0.08     0.04      10 000 

High C ferro-chrome 

Silico-chrome 

Low C ferro-chrome 

HAM materials 

Analyses of major raw materials are given in 

Appendix 10-1.   The estimated consumption of raw materials 

are given in Table 10-1 and plant flow sheet is given in 

Drawing No. 513L-III-5, 
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10 - Plant general layout and major 
facilities ; cont'd) 

Table 10-1 

RAW MATERIALS CONSUMPTION 

Hi^h C Sillco- Low C 
chrome   f. 

1 450 

arrp-ohroj» 

Chrome ore                . 2 300 1 460 
Quartaite                 • 145 1 560 
Limestone                  . 2 100 
Coke                           . 225 340 
Charcoal                    . 250 590 
Silico-chrome           . 650 
Electrode Paste       . 35 55 22 

r±M\ gWffaJ lim\ 

A tentative general layout for the plant is given in 

Drawing No. 5131-II1-6 and a typical section of the furnace 

building is shown in Drawing No.5131-III-7. 

The facilities have been laid out for maximum utilisation 

of space, without impeding a rational flow of incoming, 

ln-process and outgoing materials. 

The main production facilities - raw material stockyard, 

day bins, and the furnace building - are located in such a way 

as to ensure rational movement of materials between them or 

from outside without interference.   The raw materials stockyard 

and the furnace building are laid at right angles to the main 

high-way allowing for substantial expansion towards one side. 
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10 - Plant general layout and major 
facilities (cont'd) 

The fuel oil tank and pump house are adjacent to the 

main road at the eastern end»   The Incoming water nain enters 

the plant boundary from the east, and the raw water and 

treated water storage tanks and the water treatment plant, 

tho cooling towor and the pimp houao ope located south of the 

furnace building, keeping the total run oí the big diameter 

pipes and the pumping costs minimum. 

The main receiving station is located at the southern 

end and the substation is so sited as to enable the best 

possible connection to the receiving station and the high 

tension and low tension power oonsuming units. 

All incoming and outgoing materials will be moved by 

road.   The plant is provided with a suitable road network 

of about 1.5 km length. 

fìrcftàfittii ftfittetiffl 

Based on the process requirements and materials handled, 

the equipment and facilities hnve been determined and given in 

Appendix 10-2. 

ftsw Mtrnrlil IsMfcUlnr 

Suitably sised raw materials are proposed to be purchased 

and reoeived at the plant in dump trucks« Mobile pay loaders 

will be utilised for stacking and reclaiming these materials, 
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10 - Plant general layout and major 
facilities  (cont'd) 

Two to four weeks storage of major raw materials ia proposed. 

Materials reclaimed from the storage building or from the 

unloading area by pay loaders are belt conveyed to the respec- 

tive day-bins.    Sight day-bins are provided - two for ore, 

two for coke, two for charcoal, one for quarts and one for 

other materials.   The charging system comprises of vibratory 

feeders, automatic weighers, belt conveyors and elevator. 

Two separate day-bins are provided for chrome ore 

(concentrates/fines) and limestone in front of the ore drying 

kiln and the rotary kiln for oaloining, raspaativeajr.   **»•• 

materials are also carried to the day-bins by payloaders and 

conveyors/elevators • 

sstfiaXJËUisl 

The chrome ore fines, normally expected to have a 

moisture content of about 5 per oent are dried in an oil-fired 

rotary Irti» of capacity 3 tons per hour.   Dried and preheated 

are is stored hot in a refractory lined bin, from where it ia 

charged into the furnace.    An oil-fired rotary kiln of 8 tona 

per hour oapaoity has been provided for calcining limestone. 

Calcined product is stored hot in a refractory lined bin 

from where it is oharged into the furnace« 
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10 - Plut general layout and major 
facilities  (cont'd) 

gMltlflf flmTBlgfl 

The smelting furnace is an open rotating submerged aro 

furnace served by a 12,000 kVA on-load tap-changing transformer. 

The furnace operation is controlled from a control room 

located above the furnace level,    A tap hole opening mechanism 

and mud gun for closing it are provided. 

The 8,000 kVA slag furnace is of travelling-tilting 

type.    It is   basic lined and is provided with Soderberg 

electrodes. 

TiDi'lflr Miti finii 
The silico-chrome is tapped into a firebrick lined 

ladle in the tapping bay.   The slag is allowed to overflow 

and the metal cast into pans to obtain 125 to 200 mm thick 

slabs,whioh are then crushed with two jaw crushers and a 

cone crusher.   The crushed silioo-ohrome is conveyed over a 

bait to an overhead bin. 

The slag from the slag furnace is tappsd into a basic 

refractory-lined ladle up to a third of its volume.    The 

crushed silioo-ohrome is gradually allowed into this ladle in 

controlled quantities through a 10-ton capacity weifh-somle 

and vibratory feeder. 
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-r- 10 • Plant general layout and major 
facilities (cont'd) 

The contants of this ladle are transfer rad to a 

baalc refractory lined siphon ladle from which the low 

carbon ferro-ohroae is poured into moulds on reciprocating 

bogies.    After solidification,this material which is in 

slab for« is hammered and crushed.   The crushed product ia 

transferred to the finished material storage bin. 

The slag residue in the siphon ladle has a high 

ohromium content.   To recover this, fresh silico-chrome 

from the «melting furnace is poured into this ladle in 

weighed quantities with the help of a 15-ton weigh scale, to 

produce a second variety of silico-chrome with about 25 per 

cent Si and 60 per cent Cr.   This is then used for all 

subsequent reaction* with the high chromium slag for producing 

low carbon f erro-ohrome. 

Mim^llmn^MM «Qtiln—•nt 

Miscellaneous items such aa pneumatic breakers and 

rammers for dismantling refractory linings of furnaces and 

ladles, for taring the carbon paste in the reduction 

fumase, are provided« 

104 



M.  N.   DAITUR   •   CO   PRIVATI   LTD 
UNtrtO NATIONS fNOUSTWAl OIVItOfMINT OftGANIZATfON 

rusiMurr MKMT ON 
WMO-«ion fwwn «NO *uor iruu mmr m MAN 

-I 
10 - Plant general layout and major 

facilities (cont'd) 

Analysis of 
plant power 

Electric power «vat»m 

On the basis of three-shift operation of furnaces 

(equalling 7,920 working hours per year) the plant 

electrical loading conditions are estimated as follows: 

Average load based on full 
calendar year 

Annual energy consumption 

Maximum demand on basis of 
15-min operation at any 
one period 

Plant average corrected 
power faotor 

Firm feeder capacity 

12,800 kW 

112.6 million kWh 

17,340 kW 

0.9 

22,000 kVA 

Power and 
ra< 

Characteristics of plant load 

The 12 MVA smelting furnace required for initial 

reduction consumes power at a steady rate throughout the 

year with high power faotor as well as load faotor.     The 

6 MVA slag furnaoe operates like a steelmelting arc 

furnace during the initial half hour of its cyclo from 

charge to tap.   Consequently, the problem of voltage 

fluctuations will have to be studied at the engineering 

stage and the power plant system designed to overoome this 

problem. 
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10 - Plant general layout and major 
facilities (cont'd) 

Power system 

Selection of power system voltala 

Arrangements are required for providing firm power of 

about 22 MVA for this plant.    It is proposed that power be 

purchased directly at 132 kV, on the basis of the following 

considerations: 

i)    With the proposal to locate the plant at a site 

about 65 kn north-east of Bandar-Abbas, power 

to this plant oan be fed by extending the transmission 

line from Jiroft or by establishing generating 

station at Bandar-Abbas or by feeding power from 

the combination of the above two sources. 

Aooording to infomation furnished by Ministry of 

Water and Power, a 132 kV transmission line network 

is proposed in this area, and henoe power oan be 

taken directly at 132 kV.   If, however, a 230 kV 

line is planned from Jiroft to Bandar-Abbas, then 

the power to the plant will have to be brought in 

at 63 kV. 

ii)    To prevent the voltage disturbance being reflected 

on the power grid, the system short-circuit level 

will have to be at least 600 MVA.    This may be 

difficult at lower voltages specially in this 

industrially undeveloped area. 
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9 - ait« sel«etion (cont'd) 

which has been followed in the case of the petro-chemical 

complex.   The load bearing capacity of the soil being low, 

it would be necessary to have pile foundations.    Industrial 

quality water would have to be brought from a distanoe of 

60 to 70 km.    This area is, therefore, not considered 

suitable, 

Ahwaz is fast developing as an industrial area.    It 

Ahwaz has adequate supply of water and power and is served by an 

excellent transport network.    Accordingly Ahwaz has been 

considered as a possible loootion for the ferro-chrome 

plant. 

Bandar-Abbas on the Qulf of Oman is being developed 

i^to a major port to handle Iran's export trade.   A 

mechanical loading plant for chrome ore has already been 

installed.    At present there is no industrial activity in 

and around Bandar-Abbas.    The Imperial Government of Iran 

has, however, planned a large scale agricultural and 

industrial development of this area«    In order to promote 

industrial investment, Government is expected to offer 

eoonomic incentives in the form of tax relief and financial 

assistance.    This is, therefore considered as a possible 

looation for the plant. 
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"r 10 - Plant general layout and major 
facilities (cont'd) 

iii)    It should be possible to provide a 132/ll/6 kV 

three-winding step-down transformer to feed power 

to the plant. 

By selection of proper inter-winding transformer 

reactances, the furnace loads connected to the 

transformer 11 kV winding could be segregated from 

the rest of the plant load fed from 6 kV winding. 

iv)    Selection of a three-winding transformer will also 

prevent voltage fluctuations being reflected on 

plant auxiliary loads.    11 kV is seleoted as one of 

the secondary voltages since the 8,000 and 12,000 

kVA furnace transformers can be designed to operate 

directly from 11 kV supply. 

The third winding of the main transferer is wound 

for 6 kV for feeding the plant auxiliary loads. 

The plant auxiliary loads will be fed from the plant 

•ediia voltage distribution system which according to Iranian 

Standards will be at 380/220 volts. 

rinnt wir ^r*ributlQn «"f 
Drawing No. 5181-III-8 gives an overall picture of the 

Power dietri-       proposed main system interconnection for the ferro-ohrome 

SBBmLBMim      ¿i^ £n the form of a single line diagram. 
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IO - Plant general layout and major 
facilities (cont'd) 

The main features of the distribution system are as 

followss 

i)    Power will be purchased from the power supply 

company directly at 132 kV over two full capacity 

feeders.    Duplicate feeders are proposed, so that 

if one of the feeders goes out of service, the 

other will oater for full load requirements without 

interrupting the production. 

ii)    The two feeders will be terminated to the supply 

ooapany's 132 kV busbars at the plant substation. 

The 25 MVA 132/ll/6 kV power transformer will be 

connected to the 132 kV bus over a 132 kV outdoor 

oirouit-breaker.    The incoming 132 kV cirouit- 

breakers and busbars will be the property of the 

power supply company whereas the transformer 132 kV 

circuit-breaker will be the property of plant 

authority, 

ill)    Tho 8 MVA and 12 MVA furnaoe transformers will be 

fed from U kV winding, over independent 11 kV 

oirouit-breakors. 

iv)    Plant auxiliary loads will be fed from two 800 kVA, 

6/0.4 kV stepdown transformera which are connected 

to the 6 kV winding over 6 kV oirouit-breaker and 

fuse switches. 
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10 - Plant general layout and major 
faculties (cont'd) 

Power supply 
at 

v)    In oaoe of total power failure, vital services and 

emergency lighting will be fed from automatic mains 

failure diesel generating sets provided for the 

purpose. 

Plant power supply equipment 

It is recommended that except for 132 kV isolating swit- 

ches and circuit-breakers, all other switchgear should be of 

indoor, enclosed, sheet steel design, with air or minimum oil 

circuit-breakers of adequate interrupting rating.   The current 

rating of the circuit-breaker shall be standardised at 400, 

630, 1,000,  1,600 and 2,000 amps, depending on the size of the 

feeder.    In selecting current ratings the high ambient tempera- 

ture conditions will have to be taken into consideration. 

For 380/220 volts system, two 800 kVA, 6/0.4 kV trans- 

formers with 380 volts switchgear in form of a load centre is 

proposed to feed auxiliary power to various sections of the 

plant over motor control centres. 

To provide two-way communication within the plant it is 

proposed to provide a 50-line internal telephone exohange. 

This system wi^l have direct dialling facility for person-to- 

porson communication between extensions, as well as conference 

calling facilities. 
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10 - Plant genera] layout and major 
facilities (cont'd) 

A controlled electric clock system is proposed which will 

indicate synchronised timo throughout the plant and will pro- 

vide impulses to the time recorders from a master clock. 

Water is mainly required for cooling the furnaces, trans- 

formers, kilns eto and for sanitary purposes.    The estimated 

total water circulation is about 390 cu m por hour as follows: 

Furnace, transformer etc    •• 

Kilns and associated 
equipment .. 

Crushers for ferro-chromc .. 

Drinking and sanitary uses 

Miscellaneous uses .. 

Total 

Soffiar 
cu m/hr 

330      I 

fìimrltf 

21 

32 

2 

5 

m 

Î     Recirculated 
I 
I 

Drained off 

The industrial make-up water requirement is estimatoci 

at 20 eu m per hour.   A flow diagram of water distribution is 

given in Drawing No. 5131-III-9. 

Water treaty 

As the water requirements of ihu furro-chrome plant 

are very small, no difficulty is envisaged as regards the 

supply of water from the river Minab. 
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10 - Plant general layout and major 
facilities (cont'd) 

Tho river water would be pumped to a water storage 

tank of capacity 500 eu m inside the plant.    A settling 

and water treatment plant of 25 cu m por hour capacity is 

proposed. 

Water distribution 

After treatment, the make-up water (20 eu m per hour) 

is taken to the cold well of the cooling tower.    Recirculating 

water would be cooled in a cooling tower.   The high pressure 

(80 m head) water system is sorvod by two (one standby) pumps 

of capacity 60 eu m per hour and an ovorhoad tank (at 45 m 

staging height) floating on the lino leading to those con- 

sumers.    The rest of the water is pumped by throe pumps 

(one standby)  of capacity 170 eu m per hour and 50 m head. 

Another overhead tank at 30 m height floats on the line leading 

to those consumers.    In addition, one diesel operated high 

pressure pump is provided as emergency standby (to operate 

during power failure). 

Drinking water would be pumped to the different consumers 

by two pumps (capacity 15 cu m por hour and hoad 25 ra).   An 

overhead tank of height 18 m floats on the lino loading to 

those consumers.   Hydrants for fire fighting are provided on 

the drinking water system. 
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10 - Plant general layout and major 

facilities (cont'd) 

Fuel oil 

In addition, compressed air at high pressure 

(about 40 kg/cm ) is needed for the electrode hoists 

of the slag furnace. 

Four compressors, each of capacity 500 nnr per hour 

at 7 kg/cm2 pressure, would be required to supply the 

compressed sir requirements of the plant.    Two standby 

compressors are also provided.    Suitable pressure reducers 

regulate the pressure at the low pressure air consumption 

points.    A separate compressor would be provided for the 

high pressure air required for electrode hoists of slag 

furnace. 

The estimated requirements ot fuel oil are about 

20 tona of fuel oil  (based on a calorific value of about 

10 000 Koal/kg) per day for the kilns and the ladles only. 

Fuel oil is brought into the plant site by road 

tankers and unloaded into the storage tanks of total capacity 

300 eu m by a pump of 30 eu m per hour capacity.    From these 

tanks, the oil is circulated by a pump of 20 eu m per hour 

capacity through a ring main leading to the consuming 

points.    Necessary oil preheaters are incorporated to this 

10-14 



M.   N.   DASTUB   6   CO   PRIVATE   LTD 
UNITED NATIONS INOUSTRMi. DEVELOPMENT ORGANIZATION 

HAUUurr ««WIT ON 
nno-mort PIANTI ANO AUOY sruu PUNT IN IMAN 

10 - Plant general layout and major 
facilities  (cont'd) 

main.    Standby pumps are provided both for unloading from 

tankers and circulating the oil. 

The oil required for operating the emergency power 

generator and the water pumps would be stored in drums. 

Auxiliary facilities 

Adequate facilities for repair and maintenance of 

Other equipment, stores for the various materials, a laboratory, 
facilities 

production and administration offices are provided and 

furnished with the necessary equipment. 

A canteen is provided near the furnace building, 

where the maximum number of employees are concentrated. 

A gate house is provided at the main entrance to the plant 

with separate entrances for vehicles and pedestrians. 

The general stores is located near the main road 

leading to the plant and the repair shops arc adjacent to 

this.    The laboratory and production unices ar¿ close to 

the raw material stockyard and the furnace building. 
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The installation of ferro-chrome plant necessitates 

coordination of various aspects of construction to adhere 

to a firm time schedule.    Basically the overall time taken 

to execute the project can be divided into two phases, 

namely 

i) preparatory phase, involving investigations 

of raw materials and finalising the concept of 

the project.    It includes final site selection, 

land acquisition, soil investigations, estab- 

lishment of construction facilities at site and 

initiation of work on off-site facilities} and 

ii) construction phase covering the detailed 

engineering equipment procurement and 

construction/erection at sito. 

frwaratgry rtQi 

The preliminary or preparatory phase of work ia 

very significant because the infrastructure has to be 

strengthened and developed for the speedy oxocution of 

the project, sourcos of water and powor supply augment od, 

township built and other related activities taken up. 
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11 - Plant construction  (cont'd) 

Infrastructure development 

For tho ferro-chromo project, investigations specially 

Raw materials     regarding the aourco of supply of quartsite and limestone 

would havo to be initiated at an early date.    Necessary 

development of chromite mines as well as quart zito and 

limestone mines has to bo planned and exocuted.    The road 

connecting the mines to the metalled highway has to be 

improved. 

Power and 

Tho most important infrastructure development 

required is for ensuring power supply*    Decisions in 

this regard would have to ba made and work taken in hand 

at an early date. 

Land 
acquisition 

Advance action would have to be taken to ensure 

adequate water supply from tho river Min ab and also to 

ascertain the quality of water available so that the 

type and extent of water treatment required may be 

decided upon. 

After finalising the plant site, immediate steps 

would hove to be taken for acquiring the land for the 

project.    Soil investigations and survey work at site 

have to be initiated very early to enable site prepara- 

tion studies, foundation designs and civil work estimates 

to be prepared. 
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Authorisation 
to proceed 

èUSSBÊSISlâblSiB. 

SUHSZI 

Water and 
drainage 

In order to finalise the concept of the project and 

expedite various activities, it is essential that the 

project authorities take an early decision on the appoint- 

ment of consulting engineers, production advisers etc. 

This will facilitate an early start on the engineering of 

the projeot, 

Cpn.truation facilities 

Before the main construction work is started, various 

facilities are necessary for rapid progress.    Conetruotion 

offioes will have to be built on the site so that the 

preliminary work could be expeditiously handled.    Conetruo- 

tion of residential accommodation has to be taken up 

simultaneously to provide housing for construction personnel. 

An initial survey needs to be conducted to fix a 

grid pattern at the selected site and to locate the main 

reference towers for a precision survey to be oarried out 

after the site is levelled. 

Temporary drainage and disposal of sewage through 

the provision of septic tanks will be arranged until 

permanent drainage and sewerage systems start functioning. 

Provision will also have to be made for supply of construc- 

tion water as also drinking water for construction 
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9 - Site se lo ct ion (cont'd) 

Abbasabad 
not suitable 

Paryab 
considered 

tew material baaed locations 

Though adequate land is available around Abbasabad, 

tho availability of water and power may poae problema,    A 

plant in thia area would have to bo baaed on tho use of 

underground water.   Water for agricultural as well as 

domestic purposes is at present drawn from deep tube wells« 

IXiring the field investigation, it was reported that at 

certain locations thore have been problems of drawing 

water continuously from such wells. 

Adequate power supply is not available at present in 

this area.    Even the railway stations havo their own diesel 

generating sets for the railway township and installations. 

Tho area is also not likely to be linked up with national 

grid even in tho Sixth Plan.    In viow of this Abbasabad 

aroa is not considered suitable for a power-intensive 

industry like ferro-chromo in tho near future. 

Faryab mine is one of the major sources of chrome 

ore production of Iran at present.    This area falls within 

200 km radius of Bandar-Abbas, and it is expected that tho 

necessary facilities, which the Imperial Government of 

Iran proposes to extend at Bandar-Abbas, would also bo 

availablo here. 
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11 - Plant construction (cont'd) 

£°JOI 

Construction 

Equipamt 
procureiMnt 
ina «MUTO 

Power supply will also have to be arranged for 

operating machineries and provide lighting for night v»rk. 

Keeping in view the  »green-field' conditions of the sit«, the 

construction power may have to be supplied from diesel 

generators. 

A central construction campus consisting of open 

storage areas, oovered sheds etc will have to be constructed 

to receive and store construction material, consumable« 

and incoming equipment.    Special provision will have to 

be made for storage of cement in covered sheds, 

Çonjtrugïjon phjse 

The major activities of plant construction are 

indicated in Drawing Mo. 5131-III-10, with durations. 

The critical path network in Drawing Nos. 5131-III-11 

and -12 outlines the major operations in the proper 

sequenoe and emphasises the activities that will need 

special attention for the completion of the project in 

time.    The completion time of the project  (excluding 

the preparatory phase)  is expected to be about 30 months« 

Procurement and installation of equipment 

After the capacities and type of major equipment are 

decided, specifications and tender documents will be 

prepared for inviting tenders from selected parties on 
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global baaia.   The issue of the tenders and tha placing of 

ordara will ba so phased with due thought to their delivary 

periods aa to ensure that the equipment for the varioua 

unita planned will be reoeivad in time, in the order of 

their oompletion and the work on the plant construction ie 

expedited.   The scope for utilising indigenously manufactured 

equipment will be fully explored and local supplias will ba 

utiliaad to the maximum extant. 

fraction of all major equipment will have to be entrusted 

to firma having sufficient experience, finance, tools, taoklee 

and skilled labour.   For special equipment, representatives 

of tha equipment manufacturara will auperviee the erection. 

Structural steel requirements whioh cannot be met fro« 

indiganoua production are proposed to ba imported direotly by 

the projeot authorities.   Fabrication of atruotural steelwork 

ia to be dona at sita.   Tandars for fabrication and erection 

of atruotural steelwork (totalling about 2,500 tons) will ba 

preparad and invitad, baaed on doaign drawings prepared by 

the oonaulting engineers on the project.    Tha selection of the 

contrastera is preferably done on the baeis of rate oontraot 

(rata par ton) for different categorie! of steelwork. 
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11 - Plant construction (cont'd) 

Construction of ancillary buildings such as adminis- 

trativa office, canteen etc and construction of roads have 

to be taken up well in advance of the plant buildings. 

These buildings may be initially utilised as site offioas. 

Tenders for civil work will be called on item 

rate basis and quantities for all the major items of 

work will be indicated in the tender.   Approximate total 

quantity of r.c. work is estimated at 9,000 eu m. 

Roads 

It will be advisable to take up construction of the 

main internal roads as early as possible to avoid construc- 

tion of a number of temporary roads.    In the first phase 

of work, only water-bound macadamised roads should be 

opened for traffic during plant construction.   In the 

final phase these roads may be repaired as required and 

wearing surface provided, 

Manag-ent and supervision of construe• 

Modern techniques of management control auch as 

CPM and PERT will be followed to anticipate bottlenecks 

and take advance action.    A central coordinating age&s/ or 

organiiotion will be necessary to ensure efficient working 

of the various faoets of the construction programme. 
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The ospitai oost estimate of the plant is giren in 

Appendix 12-1 and summarised in Table 12-1. 

Table 12-1 

PUNT CAPITAL COST ESTIMATI 

(thousand dollars) 

Foreign       Local 
currency currency iti&L 

A. Land • • - 15 15 

B. Civil and structural 
work and offsite 
faoilitien 453 1 978 2 431 

C. fiant and equipaent • • 4 417 150 4 567 

D. Other «osta 
Spares 
Freight and insurant* 
Port charges and inland 

transport                .. 
Equipment erection    .. 

220 
464 

137 

8 

158 
548 

228 
464 

158 
685 

I. Engineering, supervis 
and construction 
administration 

ion 

• • 307 717 1,024 

F. Contingencies • • 300 179  112 
12&L » • LW U22 10 081 

The foreign exchange requirement is estimated at 

$ 6v 898,000 which is about 63 par eent of the estimated 

total ospitai oost. 
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12 - Capital cost estimate (cont'd) 

Civil and structural cost 

The civil work part of the estimate includes coate 

of all iteas such as earthwork, foundations for building 

oolumns, plant and equipment and masonry and includes r.c. 

work for buildings, roads and boundary vail.    It also oat*» 

prises off-site facilities including approach road and 

water supply fro« river Minab.    Electric power connection 

is assumed to be given by the eleotrio supply authorities 

at their coat.    As no data on soil conditions are 

available, the designs are based on assumed load bearing 

oapaoity.    The estimates are on the prevailing prices of 

cement, sand and gravel obtaining in Faryab area (Table 

12-2). 

Table 12-2 

FRI01S OF CONSTRUCTION MATÄIAI* AT FARYAB 

Cement 
Sand 
Gravel 
Bricks 

IM* Cost 

ton 32.00 
ou m 0.67 
ou m 0.67 
1 000 10.67 

AU civil »ateríais (except timber for shuttering) 

are expected to be procured from indigenous sources. 
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The cost estimates of structural steelwork includes 

structural work involved in the plant building, complete 

as erected.    The technological structurais are included 

in the cost of equipment. 

The  local production of steel is at present limited 

Cost of struo-   to the production of merchant sections at the Iranian 

Rolling Mills Co inàbv»«. However, it may be expected 

that the integrated steel plant at Isfahan might start 

production before the work on the construction of the ferro- 

chrome plant is taken up.    Based on a study of the product- 

mix of these two plants, it is expected that about 25 per oent of 

the steel required for building construction could be 

supplied from local sources.    In the absence of definite 

prices for local steel, it is assumed that the indigenous 

steel costs will be 20 par cent higher than the c.i.f. cost 

of imported steel including customs duty. 

The average prioe of structural steel delivered to 

the plant site is estimated at 0 257 per ton on the basis 

of f .o.b. price of $ 140 and adding ocean freight, 

insurance, port handling charges, customs duty, eiMBlifeial 

benefit tas* «od inland freight. 

It is assumed that fabricating of building structural s 

will be done at site.    The fabrication and erection rate 

is based on information furnished by local contractors and 
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12 - Capital cost estimate (cont'd) 

Freight and 

has been taken at an average of 0 143 per ton.    The 

foreign exchange required for importing structural steel 

and sheeting is estimated at about 0 343»000, 

The equipment oost covers production and auxiliary 

equipment including electrioals, BOT cranes, refractories, 

utilities, material handling and other miscellaneous 

facilities.    The electric smelting furnace and associated 

equipment cost aro based on international prices indicated 

by equipment manufacturers. 

The bulk of the equipment of f.o.b. value of about 

0 4.42 million will be imported.    The local supply may be 

restricted to a part of utility and servios facilities, 

estimated at 0 0.15 million.     However, at the engineering 

stage, it may be possible to include a larger component of 

local supply depending on the availability then,  thereby 

reducing the foreign exchange oomponent correspondingly. 

Essential oapital and commissioning spares will be 

purohased along with tho main plant. The oost of spares 

has been estimated at five per osnt of the oost of •quAjpftnt. 

Ocean freight and insurance have been estimated at 

an average of 10 per cent of f.o.b. cost of equipment and 

spares,   provision for inland freight of equipment has been 
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Equipment 
erection 

•"' 

/J 

made at 3 per cent of c.i.f, cost of imported equipment 

and ex-works cost of local equipment. 

The erection costs for equipment have been assumed 

at 15 per cent of the f .o.b. cost of equipment.    It has 

also been assumed that the necessary tools, tackles and 

erection rigs would be supplied by the erection contractor 

and »therefore, no separate provision for these items has 

been made.    In view of the complexity of erection of some 

equipment, it is envisaged that foreign assistance would be 

required for erection.   A provision for 20 per oent of the 

total erection expenses in foreign exchange has therefore 

been made. 

No provision has been made for customs duty on plant 

and equipment as it ie oxpected that these will bo exempted 

from duty, in keeping with Government policy. 

Engineering,  suoerviflion and construction administration 

Provision has been made for expenses for engineering 

the projeot, administration and supervision of construction 

at 12 per cent of the cost of civil and structural work and 

equipment as erected.    Of this, an estimated 30 per cent 

would be in foreign currency in payment for the consultant» s 

services. 

Contingencies 

A five per cent provision has been made to cover 
contingencies. 
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¿g- PLANT ORGANIZATION.  MANPOWER AND 
*" KMOW-HOtf REQUIREMENT 

organization 

Advance 
action 

Organization is a vital aspect of planning, 

concerned with definition of the span of responsibility of 

the executives,  the sub-division of the total management 

process into functional responsibilities and the establish- 

ment of fornai inter-relationships.    This is of added 

importance in countries where there is a general shortage 

of trained and experienced men. 

This chapter proposes a typical plant organization 

structure and indicates the know-how that would have to be 

imported for this ferro-alloy plant. 

f \%U\ organization 

As managerial development is a time consuming process, 

organization planning and manning programmes should 

commence early,  well ahead of the construction of a project. 

Arrangements for setting up the plant management structure 

which would clearly identify the responsibilities of the 

personnel will have to be worked out at this planning stage. 

Procedures will have to be evolved for the construction, 

operation and maintenance of the plant. 
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13 - Plant "Organization, manpower and 
know-how requirement (cont'd) 

Works 
ganger 

Role of the chief executive 

The title of Works Manager has been suggested for the 

head of the ferro-alloy plant. It has been assumed that 

his span of responsibility would cover the works 

administration, construction, accounts, and sales. The 

management organization shown in Chart III-l indicates the 

framework for carrying out the responsibilities of manage- 

ment, for sub-delegation of such responsibilities and for 

motivation of the management tenm with a view to ensuring 

effective work at all levels. 

Management organization 

The management organization has been grouped into 

fivo different major activities under tho direction of the 

Works Manager. The senior executives directly report to 

Works Manager and their various responsibilities are 

indicated in broad terms below: 

Plant Superintendent 

Administration Officer - 

Chief Accounts Officer - 

Construction, production, 
maintenance, and process 
and quality control. 

Personnel, labour relations, 
training, office administration 
and security 

General accounts, costs, 
internal audit, both during 
construction and operation. 
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The three areas which need to be considered further for 

installation of a ferro-chrome plant are Ahwas in Kusesthan 

and Bandar-Abbas and Faryab in Kerman. 

Plane for power development 

Production of ferro-chrome, like many other ferro- 

alloys, is a power intensive operation.    The ferro-chrome 

plant would require a firm feeder capacity of 22,000 kVA. 

The selection of a suitable location has, therefore, 

necessarily to keep in view adequate availability of electric 

power» 

Present plana for installation of major hydro-electric 

and thermal power plants during the fourth and fifth plan 

periods for the regions under study for the ferro-chrome 

plant location are given in Table 9-1,    The proposed 

national power grid system is shown in Drawing No, 5131-III-1, 

This information on the development and availability of 

electric power has been obtained from the Ministry of Water 

and Power, Imperial Government of Iran« 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

Materials Manager 

Sales Manager 

Purchase and supply of main 
plant equipment and stores 
during construction; purchase 
and supply of stores,  spares, 
consumables and raw materials 
during operation. 

Marketing and sales,  domestic 
as well as export. 

In developing the organization structure,  no 

provision has been mudo for nanagüraent of auarries and 

mines.   It is assumed that ther<; would be no captive source 

and that the raw materials reouired for the plant would be 

purchased. 

General 
arrangement 
for inter- 

Plant 

The responsibilities for top planning, coordination 

and control of activities of the plant are vested in the 

Works Manager who in consultation with his senior executives 

and officers and by close and recurrent personal contact 

among them,  would exercise them.    The pattern of delegation 

of responsibility by the Works Manager to the senior 

executives determines their role and relationships in the 

organization structure. 

Works organization 

The works organization pattern has been developed 

clearly indicating the responsibility for respective 

activities for operation as well as maintenance,   as shown 

in Chart 1.    The Plant Superintendent, as the head of the 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

Production 
planning and 
Qortfol   

Maintenance 

works organization,  is directly responsible to the 

Works Manager.    The activities under his purview have 

been grouped under three major divisions,  namely, 

i) production 
ii) production planning and control,  and 

iii) maintenanco and services. 

The production division is headed by the 

General Foreman who is functionally responsible for the 

technical and supervisory activities of the major 

production units. 

The production planning and control functions are 

under Chief Metallurgist.    The function of this division 

comprises planning of production programme, indenting 

raw materials requirement,  and process and quality control. 

The maintenance and service functions are sub- 

divided into three divisions,  namely electrical, mechanical 

and general plant maintenance.    The electrical maintenance 

would bo headed by the Electrical Engineer who would be 

responsible for the electrical power distribution system 

as well as maintenance of electrical equipment. 

The Mechanical Engineer is functionally responsible 

for the maintenance of all mechanical equipment involved 

in production and is in charge of the utilities and service 
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-r 13 - Plant organization, manpower and 
know-how requirement (cont'd) 

facilities including pump houses, water supply, fuel 

storage and handling, workshop,  and transport equipment. 

À Civil Engineer will look after the plant general 

maintenance including buildings, sewerage,  roads, etc. 

As production is the primary function of the plant, 

it is proposed that the delegated responsibility of the 

Plant Superintendent is to be as composite and comprehen- 

sive as possible.    Ho has a vital role to play in the 

inventory control,  as the bulk of the inventory is 

accounted for by sparus and consumables for the plant 

which aro intimately connected with plant operation and 

maintenance.    Although the Materials Manager is directly 

responsible to the Works   ianager, in day to day function- 

ing he would work in close liaison with Plant Superintendent. 

Administration and commercial services 

The administrative and commercial functions, as 

indicated in the organization chart, are divided into four 

groups, headed by four senior executives.    The function of 

each senior executive has been further sub-divided and is 

looked after by different divisional heads. 

The personnel and labour relations, office adminis- 

4jm^«»rn«tfnw   tration and plant security functions coordinated by the 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

Accounts and 
fining  

Materials 

Administrative Officer are respectively the responsi- 

bility of Personnel Officer, Office Superintendent and 

Plant Security Officer. 

The functions under the Chief Accounts Officer 

are sub-divided into three groups - cost accountancy, 

salaries and wages and general accounts.   The Accounts 

Officer, Costs heads the cost accounts division which 

looks after the costing of the plant during construction 

and operation.    The Accounts Officer,  Salaries and Wages 

is in charge of the division looking after the time office 

work,  preparation of salary and wage bills and disbursement 

of the same.   The general accounts,   costs and internal 

audit are grouped into one division under Accounts Officer 

General. 

In view of the importance of materials management 

in the scheme of inventory control and cost reduction, a 

senior executive position of Materials Manager has been 

proposed to carry out this function.    He is assisted by 

the Purchase Officer and Stores Officer.   The Purchase 

Officer is in charge of purchase of stores, consumables 

and raw materials,  main plant equipment etc as required 

for the plant operation.    The Stores Officer, as the name 

implies, is in charge of the plant storage facilities for 

spares and consumables* 
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13 - Plant organisation, manpower and 
know-how requirement (cont'd) 

Sales 
gtBlgejgn£ 

The Sales Manager is responsible for  'sales planning' 

and to carry out the  'sales policy' decided by a team of 

executives.    As the ferro-chrome plant is primarily 

export oriented,  the sales planning will have to be 

suitably organised.    It is suggested that the activities 

may be divided into two groups - market research and 

marketing.    Market research mainly comprises identifying 

and conducting detailed survey of suitable markets, 

assessing probable demand and price forecasting and is 

the responsibility o,f Market Research Officer.   The # 

Marketing Officer controls the other sales activities, 

such as packaging and shipping, customer relations etc. 

^inarviaorv personnel 

In planning the management structure for the ferro- 

chrome plant, the terra 'supervisory personnel' has been 

used to include foreman category and above.    The various 

categories of management personnel both with executive 

and supervisory cadres required for the ferro-chrome plant 

are indicated in the manning list discussed. 

MjBfiiflC 

The works organization under Plant Superintendent 

ia indicated in Chart 1.    The manpower requirement of the 

plant is discussed below. 

15-8 



mm 

M.   N.   D A S T U R   ft   CO   PRIVATE   LTD 
UNITtO NATIONS INDUSTRIAL OtVUOTMtNT OUGANIZATION 

fUUtlun  MftMT  ON 
HMo-Auors nttm ANO mor iruu nttti m mu 

13 - Plant organization, manpower and 
know-how requirement (cont'd) 

The function of manpower planning may bo divided 

into throe broad heads - operation manning, maintenance and 

servie o manning, and administration and commercial services 

manning. 

Operation 
ninnirr 

Maintenance 

Oporation manning can bo identified under the broad 

categories of equipment manning, crew manning and helpers. 

Directing manning positions needed for equipment operation 

or for attendance on machinery in operation have been 

identified on the basis of the proposed plant layout, and 

on the equipment and technology envisaged. In respect of 

the orew manning, the general operating practices obtaining 

in ferro-alloy plants in India provided the basis, but the orev 

Rise hat- been suitably modified to allow for the specific 

technology adopted in the proposed plant. 

In addition to the equipment manning and crew manning, 

provision has also boun made for helpers required for 

manual handling of materials, shop cleaning, end euoh other 

activities. 

A proper evaluation of the requirements of manpower 

assignment for maintenance work involves a detailed study 

of the equipment instai] od, type and extent of preventive 

maintenance necessary, availability of skill, frequency of 

breakdowns etc. Por the purpose of this report, the 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

maintenance, manning has been developed en the basis of 

practices followed elsewhere under comparable conditions. 

The norms for manning of administrative and 

Administrative    commercial services vary widely from country to country 
and commercial 
Mining and also from organization to organization within the same 

country depending on the administrative and commercial 

practices in vogue.    Thj manning indicated in this study 

for thes.' services is primarily for the purpose of 

estimating the salary and wage bill of the plant.    It is 

emphasised that the manning list is only indicative and 

would have to be suitably modified. 

flrilof ansi If we F93?rY9 
In manpowar planning due rallowance has to bo madu 

for relief and reserve to take care of weekly offs, leave 

and sickness,  in addition to uho  actual number of men to be 

deployed on a job each day as do tend, nod by work study. 

The standard force which denotes the total number of mon 

on pay roll,  includes the ¡./orking force,  roaorvea for 

weekly offs,  and provision for leave and absenteeism. 

For units working on all days of the weak, irrespective 

of the fact whether it operates with one, or two or three 

shifts per day, the weekly off provision has to be made 

at 16.6 per oont of the working force, whioh allows for 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

one day off for seven days for each workman.    In 

estimating the manpower requirements for the proposed 

plant,  similar provision has bean made for woekly offs. 

The leave reservo has Won provided on the basis 

of following annual leave entitlements: 

Logal holidays 

Earned leave 

Estimated incidenco 
of medical leave and 
absenteeism 

Ma. 
10 

24 

14 

Earned leave or paid vacation varies in different 

parts of Iran.    In some parts of the country it is 12 days 

per year, while in others, where the climatic conditions 

are not so favourable,  it is 24 days per year.    Taking 

into account the climatic factors at the proposed location 

for the forro-chromo plant,  the earned leave entitlement 

has been assumed as 24 days per year. 

Reserve for leave and absenteeism has been provided 

only for workers.   Based on the leave entitlement 

mentioned earlier,  it is estimated at 18.5 per cent of 

the total payroll of workers. 
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* 13 - Plant organization, manpower and 
know-how requirement (cont'd) 

Manning list 

The proposúd manning list for the f jrro-chrome   • 

plant including executives,   supervisors,  operation and 

maintenance personnel and administrative and commercial 

staff is givon in Appendix 13-1 and summarised in Table 13-1, 

Tabla 13-1 

SUMMARY OF MANNING LIST 

Executivos -      6 
Supervisors -    27 
Operation and maintenance personnel - 168 
Administrativo and commercial staff -    80 

Sub-total 281 

Reserve for leave and aosenteeisn        -    31 

Total 3i£ 

Salaries and wages 

The basic salary of different categories of personnel 

in the managerial, technical and skilled cadres varies 

widely in Iran.    To a certain extent it depends  on the 

location and type of industry.    In the absence of an 

established wage level    for the type of industry under 

consideration,  it has beon necessary to assume the salary 

scale of different categories of personnel,  primarily to 

derivo the labour and supervision component of production 

cost. 
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Table 9-1 

PLANNED POWER GENERATING CAPACITY FOR SELECTED AREAS 

Generating 
&££fi        IWÌ9B 

KWPA        Ahwaz 
Pahalvi Dam 
Reza Shah Dam 
KBrun Dan 
Rivers power 

Keraan     Zarand 
B andar-Abbas 

Mfll  JBMraUnjLffMCttY lfl ffl 
¿97£ W SmmMm 

Steam Hydro Gas   Steam Hydro GAB   Steam Hydro Gas 

150 
500 

350 
500 

-    1 000 
420 

400 
500   - 

1 000   - 
870   - 
-     1 200 

60 120 120 

UAfcfil 

ftlil 

50 60 - 120 

¿ojlfj£i   Ministry of Water and Power,   The Imperial Government of Iran. 

Ahwaa 

A possible location for a ferro-chrome plant in Ahwaz 

area is at & distance of about 10/12 km from the town and to 

it s south-west, adjacent to the Ahwaz-Khorramshahr road and 

rail link.    This is shown in Drawing No. 5131-III-2, 

The source of water is  the perennial revier Karun, 

flowing at a distance of about 2 k» from the plant.    It would, 

however, be necessary to develop a suitable supply system 

comprising intake works, treatment plant and pipeline. 

The Ministry of Water and Power, Imperial Government 

of Iran,has assuma that adequate power for the ferro- 

chrome plant would be available at Ahwaz by 1972/73. 
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IS - Plant organization, manpower and 
know-how requirement (cont'd) 

Corresponding to the various major groups,  the 

salaries have been classified and identified by a letter 

code for each job,   namely,  E- for executives,  S- for 

supervisory grades, W- for workers and «.- for adminis- 

trative and commercial staff as shown in Appendix 13-1. 

The average salaries considered for each job 

category in each major group are given in Table 13-2. 

The salaries for the executives,  supervisors and office 

staff in administrative and commercial departments are 

fixed on monthly basis.    The prevalent wage rates for 

workers in Iran is on hourly or daily basis, whereas 

mechanics and chemists are paid at monthly rates.     The 

average monthly salaries for workers indicated in 

Table 13-2 have been derived on the basis of the prevail- 

ing daily rate and a 30-day month. 

It is emphasised that the salary and wage -struc- 

ture should be determined during project finalisation. 

The quantum and scale of remuneration should have a 

bearing, among other things,  on the job content,  experience 

and qualifications,  and a reasonable growth potential. 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

Table 13-2 

BASIC SAURIES AND WAGES FOR DIFFERENT 
SALARY CLASSIFICATIONS 

Salary classi- 
flfiftU°n  

a-i 
B-2 
E-3 

S-l 
S-2 
S-3 
S-4 

W-l 
W-2 
W-3 

A-l 
A-2 
A-3 
A-4 

Average salary 
P9r Wtâïi  

900 
750 
600 

600 
500 
350 
150 

120 
80 
60 

300 
200 
100 

60 

Cost of labour and supervision 

The cost of labour and supervision comprises the 

basic salaries and wages,  and other fringe benefits. 

Under the labour laws of Iran,health insurance 

schemes for workers is obligatory, which provides for the 

medical treatment of the worker and the immediate members 

of his family,  payment of wagos during inability/illness, 

matrimonial allowance, maternity benefit,   child allowance, 

retirement allowance to aged,  burial costs to heirs and 

payment of stipend to heirs.    The health insurance preraiv» 
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13 - Plant organization, manpower and 
know-how requirement (cont'd) 

amounts to 18 per cent of the basic wage of workers, of which 

five per cent is doducted from the salary and 13 per cent 

is contributed by the employer.    It is understood that it 

is customary to pay one month bonus to workers during 

•Navruji' (Iranian New Year). 

Payment of shift premium and night premium for 

night shifts is in vogue,  and this has been taken into 

account.    It is expected that suitable incentive schemes 

may be introduced. 

It is estimated that various legal and extra-legal 

fringe benefits would increase the total wage bill by an 

average of about 50 per cent. 

Know-how requirement 

Imported know-how and assistance will be required 

for certain specialist services during the construction of 

the project and operation of the plant for a few years. 

The know-how required could be broadly grouped as follows : 

i)    design,  engineering and technical 
assistance during construction, 

ii)    production know-how,  and 

iii)    3ales assistance mainly for oxports. 

13-15 



M.   N.   DASTUR   ir   CO   PRIVATE    LTD 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ruiiuurr MFOftr ON 

«MO-AUOrS   PLANTS   AND   ALLOY   STIELS   PLANT   IN   IMAN 

i3 - Plant organization, manpower and 
know-how requirement (cont'd) 

Design,  engineering, and construction services 

The design and engineering services are required for 

project planning and selection of appropriate equipment and 

facilities suited to local reauirements and conditions. 

Any error made at this  stage is permanent in nature and 

has far-reaching effects on the economics of the project. 

The requisite consulting engineering services would 

have to be obtained from reputed organizations having 

experience in design of ferro-alloy plants.    Provision for 

such engineering services has been made in the capital cost 

estimate. 

Process know-how 

Efficient production of ferro-alloys of consistent 

grade and quality is largely dependent on close metallurgical 

control of smelting operations.    Most ferro-alloy plants 

experience initial difficulty which has adverse effects on 

production. 

Production know-how would have to be imported for a 

limited period as there is no expertise available in 

ferro-alloy smelting in Iran.    In order to ensure officient 

operation of the plant and also to develop and train up 

required skills,  it is suggested that arrangements be made 
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13 - Plant organization, manpower and 
k now-hov requi reme nt (c o nt'à) 

Foreign 
Muios 

for obtaining the production know-how from competent 

foreign sources for the initial years. 

The foreign agency should also be entrusted with 

the training of the key personnel in a similar plant abroad 

as a part of the know-how agreement.    It is envisaged that 

a total of 21 supervisors and skilled operatives may have 

to be trained for three to six months'  duration 

(Appendix 13-2).     The training expenses will include the 

home salary,   travel to and from training centre,  and 

allowance for staying abroad. 

The average  expenses of training for shift foreman 

and above categories are estimated at $ 1,200 per month 

and that for others at 4 850 p >r month.    On the basis 

of the training periods suggested in Appendix 13-2,  the 

total expense for training is  estimated at about $ 110,000. 

The fee payable for know-how will have to be n 

negotiated.    It is expected that this fee including 

facilities for training and deputing experts for initial 

periods of operation may be $ 100,000 lumpsum.    In 

addition,  expenses for travel and living of experts 

during an initial period of about six months would amount 

to $ 100,000. 

13-17 



M.   N.   DA8TUR   Er   CO   PRIVATE   LTD 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

»Auwiirr «ro*r ON 
ntoo-Aiion puwn AND *uor sruu HANT IN MAN 

13 - Plant organisation, manpower and 
know-how requirement  (cont'd) 

Sales assistanco 

Salas assistance is mainly roquirod for oxporting 

ferro-alloys.    As discusred earlier in Chapter 7, world 

trade in ferro-alloys is suscoptibL   to a wido variety of 

changes including technological dovolopm nts, economic 

conditions and political events.    In addition, a now 

oxportor seeking an entry into any international market 

has first to establish his reputation not only for tho 

quality of tho product, but on his ability to keep to 

commitments regarding ('.olivory dates and other terms. 

Considerable world trade  in mineral and ferro- 

alloys is done through international selling agencies who 

have established themselves in those fields.    In tho 

initial period, Iran may with advantage utilizo such an 

agency for her ferro-alloy exports.    Tho other alternative 

is for the forro-alloy plant to independently establish 

their oxport trade.    In countries like  India, this practice 

is followod, either independently by tho  individual 

producer or jointly through association of forro-alloy 

producors.    It is also possible that tho agoncy solectod 

for providing the procoss know-how may provide tho 

assistanco for doveloping oxport trado. 
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The production cost includes all costs associated 

with raw materials and processing them through various 

sections of the plant.    The production cost of the finished 

products comprises cost of materials and cost Above 

materials. 

S9Jt gf BatfrtftlB 

The quantity of raw materials required for production 

of one ton of salable products multiplied by their individual 

unit costs gives the total material cost per ton of product. 

The estimated cost of raw materials delivered at 

site is given in Appendix 14-1 and summarised in Table 14-1. 

The railway freight for transporting raw materials is 

based on the existing tariff of Iranian ftdlways.    The 

freight for transporting raw materials by road has been 

calculated on a  'telescopic rate ' - lower rates for 

increased haulage. 
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14 - Production cost eétimate (ôoIST^ 

Table 14-1 

COST OF MAJOR RAW MATERIALS 

Hitarlftl  

Chrome ore 
Quartzite 

Coke 
Charcoal 

Linestone 
Electrode pasto 

Cost deliver o à 

19 
5 

46 
63 

3 
138 

The cost above materials covers all other items of 

expenses incurred in the production of finished products 

such as labour,  supervision, water, fuel, power, 

maintenance,  refractories etc. 

Based on the manning list and average salaries 

Operation and     indicated in Chapter 13, the annual cost for operation and 

maintenance staff including leave reserves works out to 

I 494,000.    This estimate includes the provision made for 

fringe benefits. 

In order to estimate the production cost of ferro- 

alloys separately,  it is estimated that 50 per cent of the 

total salaries would be charged for operation of the 

reduction furnace and the balance for operation of slag 

furnace.   The labour cost at the reduction furnace is 
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14 - Production cost estimate (cont'd) 

Fuel oil 

Water 

Maintenance 
*nd supplies 

fefraotoriea 

apportioned over the output of silico-chrome and high 

carbon ferro-chrome comes to I 22.5 per ton.    Considering 

the production of 10,000 tons of low carbon ferro-chrome 

per year starting from silico-chrome, the labour cost 

works out to $ 24.7 per ton. 

The cost of fuel oil delivered to »ite is estimated 

at $ 20 per ton.    As the oil consumption is almost entirely 

for the firing of rotary kilns and keeping the reaction 

ladles hot, the entire requirement is charged to the 

production of low carbon ferro-chrome. 

The cost of water has been taken at the rate of 

• 13.3 per thousand eu m on the basis of the price esti- 

mated in the detailed project report of the Isfahan steol 

plant.    The total make-up water requirement of the plant is 

25 eu m per hour, which is charged entiroly to tho 

production of low carbon ferro-chrome. 

The other items of cost above materials includes 

cost for periodical repairs and maintenance, supplies, 

consumables, stores, lubricants, etc. 

Refractories are required during regular operation 

for ladles, casting pan»    etc.    In addition, the furnaces 

have to be relieved after a period of operation and a 

reserve for the some has been provided. 
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14 - Production cost estimate (cont'd) 

The general plant expenses cover the Balarles and 

General plant   fringe benefits for the executive, administrative and 
expenses 

commercial staff, and other expenditure incurred in 

stationery, postage, telephone and insurance.    The total 

annual expense   on this account is estimated at $ 507,000 

which has been apportioned between sllico-chrome, high 

carbon ferro-ohroae and low carbon ferro-chrome for 

calculating the production coat.    The general administration 

and overhead expenses per ton of these products cone    to 

around $ 24 per ton. 

Ilectric 

Çqfft 9f 9atrtrtg rower 

The manufacturing expenses of the three chrome-alloya, 

excluding the oost of electric power, have been estimated 

in Appendices 14-2 to 14-4. 

Eleotric energy consumption in electric malting furnace 

excluding auxiliary loads is at a rate of about 5,000 kMh per 

ton of high carbon ferro-ohroae and over 8,700 kWh per ton 

of low carbon ferro-enrome.   IXie to this high consumption rate, 

the cost oí energy constitutes a significant portion (about 

20 to 25?) of total production oost.    No published power 

tariff exists at present for electro-metallurgical industries 

in Iran though it is understood that this is now under 

preparation.   On the basis of the tariff published by 
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9 - Site selection (cont'd) 

Ahwaz is voll servad by roads, railway and inland 

Transport water transport.    It is learnt that negotiations ore underway 

with the Iranian State Railways for the construction of a 

suitable rail link between Iranian Rolling Mills Company's 

plant and the main lino of the country's railway network. 

This rail link may bo oxtendod to serve the forro-chrome plant 

also.    As the suggested location of tho forro-chrome plant 

is adjacent to Ahwaz-Khorramshahr metalled highway, tho 

plant will also be well connected by road.    River Karun 

which flows in this region is navigable between Ahwaz and 

Khorramshahr. 

gallar-Afrlfflg 

Another suitable location for sotting up a forro- 

chromo plant is a site about 2 km west of tho now port at 

Bandar-Abbas (Drawing No, 5131-III-S),    It is luarnt that 

most of the land in this area is privately owned, and 

therefore noed to be purchased. 

Water 

The water requirements of the Bandar-Abba« town aro 

at present met from deep tube wolls situated at a distance 

of about 40 kB»   It has boon proposed that future water 

requirements of this area would bo suppliod from tho Minab 

dam located at distance of about 100 km from the town. 

Power 

So far as power requirements are concerned, it may 

bo noted from Drawing No, 5131-III-1 that thoro are no plans 
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14 - Production coit estimate  (cont'd) 

Khuseatan Water and Power Authority the average power cost 

for toe proposed ferro-chrone plant works out to 7,82 «ills 

(0.S91 Rials) per kWh.    . 

As discussed in previous chapters the ferro-alloy 

plants operate at a much higher load factor compared to other 

industrial loads currently existing in Iran.   This plant 

would therefore merit special consideration on the basis of 

quick yearly returns on the initial investment made by the 

power supply company.    Further in oase of any temporary 

power restrictions imposed by the supply company the ferro- 

chrome plant load could be shed with due notice and this is 

considered as an added attraction for the power supply 

company to give spécial concessional rates. 

The power rates enjoyed by the ferrous electro- 

metallurgical industry in other exporting countries range 

from 2.5 to 3.5 mills in Norway, 5 mills in South Africa, and 

4 to 7 mills in India. 

On the above considerations, an average energy rate of 

5 mills per kWh has been taken for the financial analysis in 

this report.    (This is approximately double the power rate 

charged for the Arak aluminium plant).   At the same time, the 

effect of varying energy rates on production costs have also 

been shown in Fig. III»! and Table 14-2. 
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14 - Production cost estimate (cont'd)" 

High carbon 
ferro-chrome 

Table 14-2 

PRODUCTION COST ESTIMATES 
( Dollars) 

Few ftt $ nttWtoft 
Cost above      Cost of     Total works 

Material    materials       electric   production 
coat/ton   per ton   a/   power        cost/ton 

60.4 

Silico-chrome      107.6 

Low oarbon 
ferro-chrome 159.1 

48.6 

49.6 

59.9 

26.0 

41.0 

44.5 

155.0 

198.2 

243.5 

P°wsr at 7 •Uli/kWh 
Cost of    Total works 
electric   production 
power        cost/ton 

36.4 

57.4 

62.3 

165.4 

214.6 

261.3 

§/   Excludes cost of electric power. 
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In this chapter the finanoial implications of the 

projeot for the first fifteen years of operation have been 

discussed. 

lffïllflf^fri pro-ieot coat 

The total projeot cost comprises cost of the plant 

as erected, promotional expenses, start-up expenses, 

training expenses and expenditure incurred on obtaining 

technical assistance and know-how«   The estimated total 

project cost is given in Table 15-1. 

Table 16-1 

ESTIMATED TOTAL PROJECT COST 
(Thousand dollars) 

1, Fiant cost .. 
2, Promotional expenses .* 
3, Start-up expenses •• 
4*    Training expenses »« 
5. Technical assistance .. 
6, Know-how . • 
7«    Interest on loan during 

construction ., 

Total ,. 

Foreign 
currency 

local 
currency -latti- 

6 296 

58 

100 

3 753 
50 
41 
72 

100 

lo 051 
50 
41 

110 
100 
100 

-ÜÉ. ** 445 

osi 4 Qlfi 10 897 
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15 - Financial analysis  (cont'd) 

Promotional 
SttfiDtSl  

Start-up 
expenses 

Training 
expenses 

Technical 
iHlitingfl 

The total project cost is estimated at % 11 million, 

of which the cost of the plant as erected is about ¿ 10*0 

million as discussed in   chapter 12. 

The promotional expenses include the expenditure in- 

curred for issue of shares,  company floatation, printing of 

memorandum and articles of association and advertising 

charges.   The entire expenditure of ft 50,000 is expected to 

be incurred in local currency, 

Start-up expenses include the cost of materials,  utili- 

ties, consumables and labour involved in trial runs and in 

starting the plant.    The expenditure estimated at ß 41,000 

is assumed to be incurred in local currency. 

The expenses for training of key personnel have been 

discussed in Chapter 13.    The expenditure incurred in this 

connection is partly in local currency and partly in foreign 

currency.   The local expenditure of $ 72,000 covers the 

salaries and wages of the key personnel during the training 

period and travel expenses from Iran to the training centre 

abroad and back»   ill living expenses at the place of 

training estimated at ß 38,000 have to be incurred in foreign 

currency, 

A provision of ß 100,000 in local currency has been 

made to cover the expenses on foreign experts to provide 

technical assistance during initial period of operation« 
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15- Financial analysis (cont'd) 

Know-how 

Interest 
during 
oonstruotlon 

A know-how fee of $ 100,000 in foreign ourrenoy has 

been provided. 

The interegt on loan capital during construction 

period is part of the total project cost.    It is assumed 

that no payments against interest accumulations will be 

made till the plant goes into production.    Based on phasing 

of borrowings,   the interest on loan capital oomputed at 

8 per cent per annum during construction period amounts  to 

i 445,000. 

Financing pattern of capital 

The capital structure envisaged provides for raising 

i 5 million by equity capital and the remaining f> 6 million 

by loan.    The  financing pattern has been evolved on the basis 

of the proposed construction schedule and is given in 

Table 15-2, 

Table 15-2 

FINANCING PATTERN OF CAPITAL 

(Thousand dollars) 

Total 

Iquity capital 2 000 

Loan amount       - 

Interest on loan 
during construc- 
tion at Q% - 

Total capital 2 000 

3 000 5 000 

5 000 2 555 5 555 

445 

L222 

_jkfc 

§009 11 ooo 
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15 - Financial analysis   (oontTd) 

frofit and loss statement 

The profit and loss statement has been prepared on the 

basis of the-following assumptions» 

i) Production:    The annual production of salable 

ferro-alloys is expected as  follows t 

Low carbon     Silico- High carbon 
ferro-ohrome    chrome   M2S=SbESl& 

tons tons tons 

First year ., 

Second year .. 

Third year onwards in 
each year up to  fifteenth 
year *• 

2 500 

7 500 

10 000 

1 200 4 500 

4 500 

4 500 

ii) Pattern of salest    As the estimated local demand 

for  ferro-chrome till 1982  is negligible,  it is 

assumed that the entire production will be exported, 

iii)  Sales price:    The sales price has been determined 

on the basis of the prevailing prices in UK - the 

largest ferro-alloy market of the world.    It may be 

noted that UK market prices  are generally lower than 

those of USA, West Germany etc.    In the last quarter 

of 1969, high oarbon ferro-ohrome was quoted in the 

UK market at an equivalent of¿230to¿244 per 

ton and low carbon (0,1 per cent C) ferro—ohrome 
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15 - Financial analysis   (cont'd) 

»t $ 325 to $ 344 per ton.    Prices in the first 

quarter of 1970 are 10 to 20 per cent higher. 

Prices have been rising since 1967 and this upward 

trend is likely to be maintained in future. 

However, for the purpose of this study,  selling 

prices are estimated on the basis of prices prevail- 

ing in the last quarter of 1969 as follows« 

High carbon ferro-chrome 
Silico-chrome 
Low carbon ferro-chrome 

(0.1* G, B8% Cr) 

o.l 
J/ton 

price 

244 
281 

344 

The above prices are inclusive of packing 

charges.   To arrive  at the ex-works prices of the 

finished products,   expenses incurred on ocean freight, 

port handling charges,  inland transport from the plant 

to the nearest port at 3andar-Abbas and packing 

charges have to be deducted.    These expenses are 

estimated at about $ 28 per ton.    Therefore, the 

ex-*/orks sales price of the finished product after 

deduction of i 28 per ton would be as  follows: 

á/ton 

Hi^i-carbon ferro-chrome 
Silico-chrome 
Low oarbon ferro-chrome 

816 
253 
316 
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15 - Financial analysis  (cont'd) 

iv) Income : The total annual income of the plant is 

computed on the basis of the proposed production 

programme and sales price of different products, 

v) Manufacturing expenses:    The manufacturing expenses 

include cost of raw materials, conversion or processing, 

electric power,  labour, supervision,  general plant 

expenses and other costs.    The other costs comprise 

expenses incurred on utilities,  consumables, repairs 

and maintenance and relining reserve.    The items of 

cost entering into manufacturing expenses have been 

discussed in chapter 14 separately for each chrome 

alloy, 

vi) Depreciation:    Depreciation has been calculated on a 

straight line basis at 8 per cent per annum, on the 

total plant cost excluding the cost of land, 

vii) Working capital:    Working capital requirement is 

estimated as equivalent to 3 months'nnnuficturing oxpenses. 

Interest on working capital is assumed at 12 per cent 

per annum, 

viii) Repayment of loan capital and interés ti    The plant 

is expected to operate at the rated capacity from 

the third year after commencement of operation. 
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15 - Financial analysis  (oontM) 

Repayment of loan oapital is phased out in 10 equal annual 

instalments commencing from the third year of 

operation.    Interest on loan capital at 8 per cent 

per annum is calculated on the balance amount 

outstanding at the beginning of each year. 

lx) Deferred charges:    The expenses incurred in commi- 

ssioning the plant,  in obtaining technical 

assistance, know-how and in payment of interest on 

loan capital during construction period have been 

amortiaed in full in the first 10 years of operation 

in equal Instalments.    These charges as worked out 

amount to i 846,000 as followst 

(Thousand dollars) 

Promotional expenses t • 50 
Start-up expenses • • 41 
Training expenses • • 110 
Technical assistance • • 100 
Know-how • • 100 
Interest on loan during 

construction • # UB 

Is 2t£ t • 846 

However, as the project cost has been rounded off 

from $ 10.897 million to $ 11 million, the resultant 

difference of / 0.103 nillion is norgod in doforred 

charges to cover unforeseen itene to give a total 
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9 • Site »election (cont'd) 

at présent to connect Bander Abbas to the national grid 

during the Fourth Plan period.    The Ministry of Water and 

Power has, however, proposed to connect Bandar-Abbas to 

Jiroft at Jahrom over 63 kV and/or 230 kV transmission lines, 

during the period 1977 to 1982.    It is also understood 

that a gas generating station is to be installed at Bonder» 

Abbas,   The Ministry of Water and Power has further indicated 

that if the installation of a ferro-chrome plant in this 

region is economically viable, adequate supply of power 

can be assured within a period of 3 years from the date 

of decision. 

Transport 
faciliti« 

Bandar-Abbas is also not on the railway mop of Iran, 

at present though there are proposals to connect it to 

the Herman area by standard gauge railway during the Fifth 

Plan.   The area is now served by excellent roads and the 

present traffic is limited to road transport. 

ïiHC 

Faivab 

Faryab is adjacent to the metalled road connecting 

Bandar*Abbas to the mines (Drawing No. 5131-III-4). 

Adequate availability of land is assured at this location. 

Adjacent to the site flows a perennial river MintJb 

(locally called Abnehme).   Though no data with regard to 
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15 - Financial analysis  (oontM) 

figure of i 949,000.   The deferred charges are 

amortized at tfce rate of i 94,000 per annum In the 

first 10 years of operation, 

x) Salea expenses:    The sales expenses to oover the 

commission payable to selling agents and other 

expenses fir o estimated at 1 per oent of the sales 

receipts realised by the project and amount to 

i 42,000 per annum when the production and sales 

correspond to the full rated capaoity. 

xi) Taxation; The basis for company taxation in Iran is 

the Inland Revenue Act of 1967.    Under this act, 

profits earned from exports are exempted from tax. 

As the entire production of ferro-chrome plant is 

for export, it is assimod that the profits from the 

project will be exempted from payment of inoome-tax. 

Based on the above assumptions, a profit and loss state- 

ment has been prepared for the first 15 year3 of plant 

operation in Table 1S-5,    From the table it is observed that 

the plant would be incurring losses up to the 11th year and 

the cumulative losses upto this year are estimated at about 

ft 8 million«   From the 12th to 16th year the plant la 
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15 - FinanciaL anejáis  (cont'd) 

Table 15-3 

PROFIT AND LOSS STATEMEN 

(Thousand dollars) 

Income 

• • 

I  

2 066 

II 

3 542 

III 

4 132 

IV 

4 132 

V VI 

4 152 

VII 

A, 

4 132 Total sales rocci^ts («oc voris) 4 13? 

u  Manufacturing exDonsee 

1. Raw materials • • 756 1 187 1 432 1 432 1 432 1 432 1 43 P 

2. Electric ¿jwer j 5 nilla • • 368 452 563 585 565 563 567 

3. Labour anu r ipervision » • 494 494 494 494 494 494 19 

4. General plant and o/tì*hetid • • 507 507 507 507 507 507 50' 

5. Other coc'is    e/ • •  50 108 140 140 _J¿0 mJJH 14' 

Total (B) • • 2 175 2 728 3 136 3 136 3 136 3 136 3  13' 

c. Gross DrofitAoss (A - B) • • -109 614 996 996 996 996 99 f 

Dt ot&är „ejffiflnf^S 

• • 805 80S 803 80S 80S tie 1, Depreciation S %% 8t? 

2, Interest on wording capital • • 66 84 96 96 96 96 9( 

3, Interest on loan capital • • 480 480 480 482 384 336 28 

i, Deferred, chargei • • 94 94 94 94 94 94 •-i 

5,   Sal3S   QX^aViQfí • • —SI __34. -J£ _J£ —Ä _£ l 

Total Cu) • • 1 481 1 495 1515 1 467 1 419 1 371 1 3n 

ËI Net orofit/loss (C - D> 

Curren*; • • -1573 -861 -«19 -471 -425 -575 -5C 

CuravL» atlvn • • -1 573 -2 454 -8 973 -5 444 -5 867 -4 242 -4 5f 

a/   Other oc3ts comprise expenses incurred on utilities, consumables, repair and maintenance and rei 
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Table 15-5 

PROFIT AND LOSS STATEMENT 

(Thousand dollars) 

la ear of oneratlo: 
si 

Table 15-3 

VI VIII .HI       IUI       XIV iff 

4 1S2     4 152       4 152      4 152 4 152     4 152       4 152        4 152      4 152     4 132       4 152 

1 452      1 452       1 452       1 452 

565 565 565 565 

494 

507 

194 

507 

494 

507 

996 996 996 

494 

507 

140        140 140 140 

5  156      5 156       5 156       5 156 

996 

1 452     1 452       1 452        1 452       1 452      1 452       1 452 

565 565 565 

194 494 494 

507 507 507 

140 140 110 

996 996 

565 

494 

507 

565 

494 

507 

565 

194 

507 

996 996 996 996 

563 

494 

507 

140 140 140 140 

3 136     3 136       3 136        3 136       3 136      3 136       3 136 

996 

80S 

96 

384 

94 

HB 

96 

336 

94 

866 

96 

288 

94 

80S 

96 

240 

94 

^^^^^**JJÍ ^^^^^^^JL «^^^•^¡•Hto 

1  119     1 371       1 525       1 ?75 

805 80S 

n» as 
STO 9D 

192 

94 

144 

94 

805 805 399 

96 96 98 96 96 

96 48 

1 227     1 179       1 057 989 537 138 138 

t -425       -375 -327        -«79 -251      -185 -41 7 459 858 858 

-S 867   -4 242     -4 569    -4 848        -5 079   -6 262     -5 505     -6 298    -4 857   -5 979     -5 121 

tir and maintenance and rellning reserve« 

|    SECTION   2     | 
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IS - Financial analysis  (cont'd) 

estimated to make a profit of about i Z million leaving a 

cumulative net loss of about $ 5 million by the end of the 

15th year. 

Cash flow 

The cash flow statement is presented in Table 15-4. 

The total eash resources aa generated by the plant are 

found to be entirely inadequate to meet the operating 

expenses and commitments in respect of loan repayment. 

Assuming that the loan is to be repaid in 10 annual equal 

instalments commenoing from the third year of operation,  it 

will become necessary to obtain additional funds to make 

good the deficits.    It is obvious that the additional funds 

will also attract further interest charges and to pay these 

interest charges, further additional funds will have to be 

found.   There is thus a vicious circle in which the project 

becomes financially an impracticable proposition.   However, 

for the purpose of this exercise,  it is assumed that the 

additional funds needed to keep the project going will be 

provided in the form of assistance by way of interest free 

loans.   The plant requires additional funds to the tune of 

$ I«560,000 whioh are assumed to be provided free of 

interest charges as per the following schedule i 
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US - Finanofil analysis (oonVd) 

SQ;y«osa of cash 

Hat profit/loss 

Adit dep/ooiatlrn 

âefarrec charges 

0per£.tino- surplja/deficit 

Additional íUMs (in'jereet 

To^^ourj2SSLaOfSà 

Loan repaymant 

BB tima bei oash òalanoa/defleienoy - current    24 

-ovuwlative 

Tabla 15-4 

GASH FI£W STATEMENT 

(Thousand dollars) 

I II w IV V VI 

-1 573 - 881 - 519 - 471 -425 - 375 

805 805 805 303 80S 805 

94 94 94 94 94 94 

- 67« 16 378 426 474 522 

700 - 200 200 100 ISO 

24 16 578 626 574 672 

600 600 600 600 

nt    24 16 -22 26 -26 72 

•       24 40 18 44 18 90 

_ï 

ïicïmTl    I 



Table 15-4 

T»bl« 15-4 

CASH PUOW STATEMENT 

(Thousand dollars) 

 Xttr of oneration 
r 

-J— 
-11  VH VIII I   - 

-*- 
III Uli -JUL. -a_ 

71 - 425 - 578 - 527 - 279 - 251 - 185 - 41 7 459 858 858 

US 805 805 805 805 805 805 805 805 599 - - 

•)4 04 94 94 94 94 94 - - - - - 

°8 474 522 570 618 666 714 762 810 658 858 858 

rOO 100 150 - - - - - - - - - 

ne 574 672 570 618 AAA ODO 714 762 810 858 858 858 

00 600 600 600 600 600 600 600 600 m m m 

16 -26 72 -50 18 66 114 162 210 868 858 858 

14 18 90 60 78 144 256 420 650 1 488 2 546 5 204 

|    SECTION   2     | 
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16 - Financial analysis (cont'd) 

(Thousand dollars) 

Tear of 

I 

Additional 

700 
II 

III 
IV 

V 
VI 

200 
200 
100 
150 

Total .:             1 550 

Competitive- 
ness vis-a«*ris 
foreign 
tto&gejs  

It will bo observed from the cash flow statement 

that even after provision for the above additional funds 

free of interest charges, the cumulative cash resources at 

the end of the 15th year of operation amount to only about 

f 3.2 million.    If the additional funds Ì 1.35 million are 

repaid from this surplus, the net surplus will amount to 

% 1.86 million only « against the equity capital of 

i 5 million. 

hreralaal of 008ta 

It may be useful at this point to review the effect 

of the various cost components on the total manufacturing 

oost, and the relative advantage/disadvantage that Iran 

has vis-a-vis other countries which also have their own 

deposits and produce ferro-ohrome primarily for export 

(e.g. South Africa, India, Turkey).   Other countries - OSA, 

Japan, France, West Qermnny, OK - Import ohromite but 

produce ferro-ohrome primarily for their own consumption. 
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15 - Financial analysis  (cont'd) 

Cost/ton low 
carbon Fe-Cr 

1» Raw materials - chromite 46 19 

- coke and    .,61 25 
others 

2. Electric power (• 5 mills ..45 19 
per kWh) 

5.  Labour and supervision 59 

4. General plant overheads      .,    40 

16 

16 

Iran project as compared to 
other ferro-ohrome nroduoers 

Comparable to foreign costs.    Could 
be reduced if integrated with 
mining operations, thus lowering 
overheads,  etc. 

Cost of coke and charcoal very high - 
almost double.    Also high inci- 
dence of freight cost. 

Generally comparable,    A rise of 
one mill (or fall) would 
increase (or reduce) cost by 
over jtf 9, 

Iran costs for managerial, technical 
and skilled personnel considered 
high. 

High costs due to the isolated 
project.    Could be reduced if 
part of a larger complex. 

5. Other operating costs ,,    12 5    Generally comparable. 

Works cost •• 243 100 

6, Depreciation (f 9%) ••   55 23 Depreciation charges are a matter 
of plant policy.    Cost here 
would be comparable to new 
foreign plants, but much higher 
than old plants already written 
down. 

Total .. 296 jgS 

As mentioned earlier, the sales prices realisable on 

the basis of international prices obtaining in first quarter 

of 1970 are approximately 10 to 20 per cent higher than those 

taken for the profit and loss analysis in Table 15-3, 

With the higher sales realisations on the basis of 

1970 (first quarter prices), and assuming the same manufac- 

turing and other expenses, the plant profitability orer the 
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15 « Financial analysis  (cont'd) 

fifteen year period is shown graphically in Pig. III-2, 

Contributory margin 

The contributory margin,  at full production level 

based on tha financial analysis presented in Table 15-3 is 

worked out a3 follows i 

Annual sales receipts 

Annual expenses on raw 
materials, electric power 
and other costs 

Contributory margin a/ 

Dollars 

4 152 000 

Z 135 000 

1 997 000 

a/   The contributory margin:   annual sales reoeipt 
ratio corresponds to 0#48 

Internal rate of return 

Ibr working out the internal rate of return and the 

present value,  the cash flow figures have been adjusted to 

find out the real cash surplus generated by plant operation 

and are given in Table 15-6. 

Fbr this adjustment,  interest on long term loan and 

working capital have been added back to operating surplus. 

In the fifteenth year of operation the residual value of the 

plant estimated at about i 1 million (10 per cent of the 

original plant cost) is added back«   The working capital 

requirement of about i 800,000 is also shown as fully 

15-14 
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9 - Site Mleotion (oont'd) 

the minimum flow of this river are available, local sources 

indicate that adäquate quantity of water would be available 

for a ferro-chrome complex. 

The power supply position in this area is rather 

Powsr poor at present and is similar to that at Bandar-Abbas« 

All mines have their own diesel generating sets for meeting 

the requirements of mines as well as the township.    The 

Ministry of Water and Power has indicated that adequate 

power supply for the installation of a ferro-chrome plant 

could be assured within a period of 3 years from the date 

of deoisionf as mentioned earlier for Bandar-Abbas, 

The transport link of the area to the rest of the 

Transport country is limited to a metalled road, connecting Bandar- 

Abbas in the south, and with the mines 8 to 10 km to the 

north. 

firilHflUon gì évfiiU°M 

A comparison of the various locational factors of 

proposed sites - Ahwas, Bandar-Abbas and Faryab, is given 

in Appendix 9-1. 

It may be observed that adequate land is available 

£pj¡¿ at all locations, though land acquisition at BondajvAbbas 

may be difficult and due the private ownership of the 

selected areas. 

9-1 
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15 - Financial analysis  (oontTd) 

salvaged at the end of 15 years and for the purpose of this 

exercise shown as an inflow in the fifteenth year. 

Table 15-5 

ADJUSTED CASH FLOW 
(Thousand dollars) 

Year Operating 
of operation   surplus    a/ 

I -676 
II 16 

in 378 
IV 426 

V 174 
VI 5*2 

VII 570 
VIII 618 

IX 666 
X 714 

XI 762 
XII 810 

XIII 858 
XIV 858 

XV 858 

Add interest on *"  Residual     Salvaged    Real 
Vforking    Loan value of     working     cash 
capital   capital     equipment   capital     surplus 

66 
84 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 

430 
430 
480 
•15? 
384 
336 
?88 
240 
192 
143 
96 
48 

1 004 800 

-130 
580 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 

2 758 

a/   Refer Table 15-4 
y   Refer Table 15-3 

The beginning of the first year of operation is taken 

as the  lero point for the purpose of working out present 

values and, therefore, all fixed investment outflows during 
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15 - Financial analysis  (oont*d) 

the construction period have been compounded.    Outflows by 

way of working capital during the first three years of 

operation and all cash inflows representing net operation 

surplus  (Table 15-5) have been discounted.   All outflows 

are assumed to be occurring at the beginning of each year 

of operation and inflows to accrue at the end of each year. 

In Table 15-6 the present values of outflows and inflows 

have been arrived at by adopting two trial rates of dis- 

counting,  1 per cent and 2 per cent,  and the ratio of 

capital recovery ti original investment is worked out. 

The internal rate of return on this project works out 

to about 1,4 per cent. 

Present value analysis 

the present value analysis has been worked out in 

Table 15-7 by assuming a discount rate of 8 per cent over 

a period of 15 years operation of the plant. It is noted 

that the total present value of net inflows at the end of 

15 years amounts to only $ 7,4 million as against a total 

investment outflow of t 15,7 million inciting working 

capital and additional fund. 
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15 - Finanoial .nalysis (cont'd) 

Table 15-6 

INTERNAL RATE OF RETURN 

(Thousand dollars) 

Estimate for 
the period, 

Construction period 

O to 12 months 2 000 
13 to 24 months 5 700 
tf to 30 months   2 800 

Year of operation 

I 1 250 
II .. 150 
III .. 300 
IV .. 200 
V ..100 
VI .. 150 
VII 
vni 
IX 
X 
XI 
XII 
XIII 
XIV 
XV 

gaÇfr outflWP 

Total 12 65(1 

Discountedat 

2 050 2 102 
5 786 5 872 
2 814  2 828 

250 
14« 
294 
194 
95 

141 

250 
147 
289 
185 
91 

133 

12 773 12 891 

Average rate of returm 

Excess at lower trial rate (l%)      • 13 338 

Dofioit at higher trial rate (2*) • 12 891 

Average rate of return 

.§/ Real oash surplus Table 15-5 

565 
1 * H565 • 709) 

Estimate foe 
the period^ 

Cash inflows 

-130 
580 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 
954 

2 758 

14 656 

12 773 
12 182 

1.44* 

Discounted at 

-129 -127 
568 557 
926 907 
917 881 
907 864 
899 847 
890 831 
881 814 
872 798 
863 782 
855 767 
846 752 
838 737 
830 723 
375 2 049 

13 338    12 182 

565 
709 
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15 - Financial analysis  (eont*d) 

Table 15-7 

PRESENT VALUE ANALYSIS 

(Thousand dollars) 

Goat of capital - 8% 

Cash c 3UtfloV3 
Estimate for Present value 
the period 

ì 

at 8* 

Construction oorio« 

0   to 12 months • • 2 000 2 426 
11 to 24 months • • 5 700 6 402 
25 to 50 months • • 2 800 2 912 

Year of ODeration 

I • • 1 250 1 250 
II • • 150 139 

III • • 500 257 
IV • • 200 159 

V • • 100 74 
VI • • 150 102 

VII • • 
VIII • • 

TX • » 
X • • 

XI • • 
XII • • 

XIII • • 
XIV • • 

XV • • 

Estimate for     Present value 
the period &/ at 8< 

Total 12 650 tf 721 

1 

-130 
580 
954 
954 
954 
951 
954 
954 
954 
954 
954 
954 
954 
954 
758 

14 656 

-120 
497 
757 
701 
650 
601 
556 
515 
477 
442 
409 
379 
351 
324 

7 499 

Soolal benefits 

The profit and loss analysis indicates that the ferro« 

ohrome plant is not commercially viable.    Apart from the 

oomnteroial aspeots, however,  there are other considerations 
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18 - Finanoial analysis (cont'd) 

of national economy which nay be taken into account under 

speoifio looal conditions for certain projects.   These 

»social benefits1 include foreign exchange earnings, 

employment potential and regional development» 

foeiftn exchange carnes 

Chrome oro is presently being exported from Iran.    The 

Imperial Government of Iran envisages processing of the 

minerals before export in order to earn increased foreign 

exchange from the wasting assets.    The price realisable by 

export of one ton of ferro—ohrome is more than ten times 

that of one ton of chrome ore.   In the light of these factors, 

the foreign exchange implications of installing a chrome ore 

processing plant are being discussed. 

The installation of a ferro-chrome plant would involve 

a foreign exchange expenditure of about $ 7 million«    Recurr- 

ing foreign exchange expenditure in the course of plant 

operation for electrode paste, refractories and other con- 

sumables such as electrode casing would be $ 150,000 per 

annum.   On exporo of total production the ex-vorks «minings 

In foreign exchange would be $ 4,132,000 per annum when the 

plant is operated at the rated capacity*    The net foreign 

exchange earnings o an be computed by deducting from the 

f.o.b. earnings the total foreign exchange expenses in 

the manufacture of ferro-chrome, depreciation on Imported 
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15 - Financial analysis (cont'd) 

equipment and machinery and amortilation of deferred oharges 

incurred in foreign exchange.   On this basis the year by 

year ne^   foreign exohange earnings are worked out in 

Table 15-8. 

Table 15-8 

FOREIGN EXCHANGE EARNINGS 

(Thousand dollars) 

f«o.b«     Depreda-   Deferrod 
oharges V 

f.o.b.     Depréda- 
les*     fffîliiïïfcT     tlon   M 

I 2 152 506 
II 5 458 506 

III 4 248 506 
IV 4 248 506 

V 4 248 506 
VI 4 248 506 

VII 4 248 506 
VIII 4 248 506 

n 4 248 506 
X 4 248 506 

XI 4 248 506 
XII 4 248 506 

XIII 4 248 251 
XIV 4 248 - 

XV 4 248 - 

68 
68 
68 
68 
68 
68 
68 
68 
68 
68 

Manufao-     Total foreign Net foreign 
turing            exchange exchange 

"ïïr tmwn uv^m 
72       646 1 486 
108       682 2 756 
150       704 3 544 
130       704 5 544 
150       701 5 544 
150       704 5 544 
150       704 5 544 
150       704 5 544 
150       704 5 544 
150       704 5 544 
150       6S8 5 812 
150       656 S 612 
150       581 5 867 
150       150 4 118 
150       150 

Totals 

a/   63* of depreciation indicated in Table 15-8 
J/   72,5* of deferred oharges given in Table 1J-S 

It will be observed from Table 15-8 that the net 

foreign exchange earnings increase from about $ 1.5 million • 

in the first year of oparafcon to ©tor $ 4 million in the 

15th year.   Ito total taming* during 15 m» of optratio© 

amount to about $ 52 million« 
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15 « Financial anal/sis (oontfd) 

The chrome ore requirement of ihn plant has been 

estimated at 54,375 tons per annum at full oapacity.   The 

f.o.b. earnings rate of i 25 per ton of ohrome ore  (on the 

basis of prices obtained in December 1969) would be about 

$ 860,000 per annuo.   Therefore, by exporting ferro-ohrome 

instead of chrome ore, the additional foreign exchange 

earning per annum will be well over $ Z million to 0 5 Billion 

during the lfr^rear period of operation of the plant. 

Hate of return of foreign exchange 

For working out the rate of return of foreign exchange, 

the foreign exchange cash outflows (representing capital 

investment and deferred oharges) and net foreign exchange 

erumings  (as derived from Table 15-9) have been discounted 

at 2 different trial rates as shown in Table 15-9,    The 

inflows have been obtained by adding back the capital 

oharges (depreciation and. deferred oharges) to the annual 
o 

net earnings as derived in Table 15-8»   No foreign exchange 

inflow has been considered on the residual value of the plant« 

All outflows are assumed to occur at the beginning of 

the year and inflows to aoorue at the end of the year»   The 

beginning of the first year of operation has been considered 

as tero point.    The analysis in Table 15-6 indicates that 

the rate of return of foreign exchange is about 54 per cent. 
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15 - Financial analysis (cont'd) 
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16 - Financial analta is (oont'd) 

smmlovent potential 

The direct employment potential of the ferro-ohrome 

project has been estimated at about 500«    In addition, 

substantial indirect employment would arise due to 

development of mining, transport and other allied activities, 

Hl9P»t deye^pjen^ 

The ferro-ohrome project is being considered in the 

Bandar-Abbas region«   The ferro-ohrome plant located here 

could assist the prooess of economic development and 

industrialisation of the region. 

1*44 



M.   N.   DAtTUIl  »  CO   PRIVATI   LTD 
UNfTIO MATIONS MMATKMt OCVEtOMHNT OMMMMTION 

mmurt Mmr ON 
map-Mien mm AM» mm imu mur m mm 

mmiffl - vwfif m 



-I- — 

M.   N.   DAITUR   *   CO   PRIVATE   LTD 

9 - Site selection (oont'd) 

UNITtO NATIONS »NDUSTMAL DfVIlOMtlNT MGMZAIiON 

numurr MKMT ON 
KMO-AUOTS PIANTI AND AUOT ITIIU WANT M MAN 

Raw material 
1210S8I  

Powtr 

Matar 

ÏSBMBSÛL 

Raw material sources end infrastructure développent 

With regard to raw material sources, further investi- 

gations are essential to locate and develop suitable lime- 

stone and quart zite deposits in all the three areas» 

From the viewpoint of power supply Ahwaz has a 

slight advantage in view of the existing KWPA grid, and is 

assured of adequate availability by 1972/75.   However, as 

mentioned earlier, the Ministry of Water and Power has 

indicated that if on techno-economic considerations of 

Bandar Abbas or Faryab were selected,  suitable modifications 

will be made in the plan priorities to ensure adequate 

availability of power at the selocted site within a period 

of three years at the maximum.    It would therefore follow 

that adequate power would be available at all locations 

only by about 1973. 

Adequate supplies of water would bo available both 

at Ahwaz and Faryab, but at Ban dor-Abbas these may poso 

problemi,    laven for the existing town water supply at Bandar- 

Abbas, the source is located at a distance of about 40 km. 

Regarding transport^ khuoi tms the best connected 

road and rail links for distribution to domestic 

oonsuaers as well as to port for export.    In comparison, 

tho existing transport links at Bandar-Abbas and Faryab 

9-9 



se 

JB 

§ 

Ì 
i 9  j 'S 

* f» *î !î s I 
I la |« |! !| 
|   ¿S ** g* Jï ? 
i  fi é a    a ä 

1 

] 

I 
•8 

*ì 

j   w    s 

il   S I I 
evi 

3 It 31 s 
III!! 

g 

!§ U 

2i j 

fi: *     • „      I J     fin ; H H J« c s* J« !* 
á  £    *    A 

8 
CM 

I 

J9 

SB 

SECTION   1      1 



Appendix 9-1 
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Appendix 9-1 (oontinued) 
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Appendix y-a 

COMPARISON OF CAPITAL AND OPERATING COST FACTORS 

¿Um fogfor-artfli lamb. 
A.  Capital coat factors 

1« Site preparation There may not be any significant differenoe in tha 
cost of site preparation at different locations 

2, Coft of conatruction materiali 
Cement 
Sand 
Gravel 
Bricks 

Á/ton 
i/cu m 
ä/CU m 
ill 000 

26 
4 
4 

11.3 to 13.3 

3. Cost of construction labour, i/dayi 
unskilled 1.33 
Welder 4.67 
Plastering mason 3.73 
Mason 5.33 
Blacksmith) 
Plumber     ) 4.00 
Bar bender) 

4. Infrastructure development i 

Water Separate intake, 
treatment plant 
and 2 km pipe- 
line 

Transport 2 km rail link 

Power None 

28 to 37 
2 
2.53 

12 to 13.3 

1.6 
4,67 
4.67 
6.0 

4.67 

Lcng pipeline 

26 to 37 
0.67 
0,67 

10.67 

0.87 

Same rates 
as Bandar 
Abbas 

Separate intake, 
treatment plant and 
500 m pipeline 

5. Transport of impor- o.i,f, coat plus 
tad equipment and     freight cost to 
supplies to site       transport about 

125 km by road 

2 km road None 

Power supply system to be developed 

c.i.f. cost plus  o.i.f. cost plus 

6. Special considera- 
tions in design 

freight cost 
to transport 
about 2 km 
by road 

Some piling 
may be 
necessary 

freight cost to 
transport about 
100 km by road 

None Buildings to 
have complete 
side sheeting 
for protection 
against dust 
storm. Some 
precautions 
against soil 
corrosion 

B. Operating cost factors 

1. Freight oost, ¿/ton product 
Raw materials 

assembly 44.6 
Product distribution 2«6                                                      

Total "JO                   ~3C9                            28.3 

2, Tax holiday •Profits from export exempted from tax' - all 
looations equally attractive 

- 3 - 
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Appendix 10-2 

LIST OF MAJOR KQUIFMENT 

Raw «ateríala handling 

Three (3) nos. 
Three (3) nos. 
Two (2) nos. 
One (1) set 

One (1) sat 
One (1) sat 

One (1) oo. 
Ten (10) nos. 
Sight (8) nos« 
One (1) sat 
One (1) set 

Mechanical payloaders 
Ground hoppers 
Bucket elevators 
Belt conveyor system for stacking materials and 

charging day bins 
Belt conveyor system for charging reduction furnaoe bina 
Belt conveyor system for feeding chrome ore 

preheating kiln 
Skip hoist mechanism for charging lime calcining kilns 
Day bins for storing raw materials 
Vibratory feeders with automatic weighing devices 
Charging bins 
Control mechanism for filling of charging bins 

FW"a99fi a"d fífflWf flWÜ 

One      (l) no. 

One (1) no. 
One (1) no. 

One (1) no. 

One (1) no. 

One (1) no. 

Two (2) nos. 
One (1) no. 
Two (2) nos. 
One (1) no. 
One (1) no. 
Two (2) sets 

Two      (2) seta 

12 000 kVA open rotating submerged arc electrio 
reduction furnace 

8 000 kVA open tilting slag melting furnace 
12 000 kVA, 11 kv/l70-110 V, onload tap changing 

transformer for remote control 
8 000 kVA, 11 kv/240-140 V, onload tap changing 

transformer for remote control 
Chroma oro drying and preheating kiln, with normal 

and emergency drives 
limestone calcining kiln, with normal and emergency 

drives 
Hot material charging bins 
Stocking car 
Taphole opening devices for reduction furnace 
Pugmill 
Gun for taphole plugging 
Control panels for furnace operation, together with 

electrical switchgear 
Electrode hoists, slipping devices, compressor oil 

tanks etc with the nocessary inter-connecting 
piping and electrode position indicators 

- 5 - 
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Appendix 14-8 

PRILIKTRAW PRODUCTION OOST ESTIMATI OF HIGH CARBOM PEW0-CHH0« 

Baals (   On« 12 000 fcVA, 3-phase aubaerfed electric arc furnace 
Productiont   4 500 tona of high carbon ferro-chroae (67* Cr) 

6 500 tona of allico-ehroae (45$ SI, 40$ Cr) 

991 T 9f JfHrifaf 

Chroae ore 
Coke 
Charcoal 
Quartiite 
Electrode paate 

Total coat of materials 

Coat above «ater^a 

Labour and supervision 
Maintenance materiale, 

oonauaable supplies etc 
*«frectories 
Reserve for rellning 
General plant expenae 

Price/ton 
Material       Quantity/ton 

19 
46 
03 

5 
138 

2 300 
235 
290 
145 

35 

Total eoat above materials cxcludins power coat 

Total ooat of production excluding power coat 

Coat/ton 

43.70 
10.35 
20.75 
0.73 

80.36 

22.50 

1.35 
1.35 
0.27 

23.10 

46.57 
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Appendix 14-3 

PRILIMIÎIA^ PRODUCTION OOST ESTIMATE OF SILICO-CH»« 

Basisi   On« 12 000 kVA, 3-pna«a subMifsd electric are 
furnac« 

Production«   0 500 ton« of «ilieo-chroaa (45$ Si, 40$ Cr) 
4 500 ton« of hifh oarbon ferro-chroae {61$ Cr) 

Coat of «âtrUli 

ChroM or« 
Cok« 
Charcoal .. 
Quart« it« .. 
El«ctrod« put« 

Total cost of »«tarlai« 

Prica/ton 
^t«ri«l      JBIlrtlWfr" 

19 
46 
83 

5 
138 

1 450 
340 
590 

1 560 
55 

"Í gaaM&n. 

37.55 
15.64 
48.97 
7.80 
7j 

107.55 

Coat above «afri«!« 

Labour and supervision 
Maintenance «Merlala, 

oonsuaabl« supplias «te 
lUfractorl«« .. 
R*««rve for relining 
Conerai plant expensa .. 

Total cost above «aterial» ernliidin« power co«t 

Total cost of production «gcJyglQi power cost 

23.50 

3.00 
1.35 
0.68 

33.10 

49.63 
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Appendix 14-4 

PmiMMARï PRODUCTION COST ESTIMATE OP IOV CARBO» PERAO-CÏK)« 

£•*•'    OM 8 000 kVA, 3-pnas« optn tilting elwtric furnae« 
Production i   10 000 tons of low carbon ftrro-ehroM (68* Cr) 

tart 9f M^trtiif 

Cbroa» or« 
Sllioo-chroat .. 
Liaooton« 
EUotrod« put« 

Total ooit of *at«riala 

Coit aboyo 1*1111111 

labour and «uparrlalon 
Fttol oU 
Maint «nano« aatorlala, wat«? 

oonaumabl« luppli«« «te , 
*«fraotori«i .. 
HM«rv« for rclining 
0on«ral plant «spana« »• 

Prlot/ton 
affiti       ûumtWfon     Coat/ton 

19 
137 

3 
138 

20 

1 460 
690 

2 100 
32 

390 

Total ooat abov« aaUrlali ajo^ud^nf povtr ooft   .. 

Total ooat of production «xoludina pov«r ooat 

27.74 
102.05 

6.30 

139.13 

24.70 
7.00 

1.75 
0.80 
0.33 

25.30 

59.88 

199.01 

§/   Tb« prie« of lilioo-ohroM considtrod h«r« «xoludoa tb« oo»t of 
•l«ctric povtr MOMaarjr to produo« it. 
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SECTION   1     I 

NOTES   - 

'•      irNfsTR^ArUERTNDARepDOW°ENR   THE    *AS'S   0F    "*°«»^    •"'SHED    •* 

2.      M   MA       SHOWS    INTERCONNECTED    TRANSMISSION    SYSTEM     IN    1972. FUTURE 
EXPANS   ,N     FOR    1972-77     IS   SHOWN    IN     DOTTED. 

3.    REGION L   ELECTRIC  SUPPLY   C0 

(Yj     KERN-AN 

(u. •     KHCKASSAN 

ñ IH)     MAZAN    DARAN 

IST) TEHRAN 

Y) ISFAHAN 

TEL)      FARS 

(TOT) KW PA 
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(i) GILAN 
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G   CAPACITY   FOR   SELECTED AREAS 
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21 

6 
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52 

30 

LEGEND 

63 KV     TRANSMISSION VLINE 

132   KV     TRANSMISSION      LINE 

230KV     TRANSMISSION      LINE 

400KV     TRANSMISSION       LINE 

FUTURE     EXPANSION      I9?2-I977 

DAMS   (D) 

TOWNS    &    C'T YS 

mm 

m* 
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TOTAL INSTALLED GENERATING CAPACITY IN IRAN 

PLAN 
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GENERATING 
CAPACITY IN MW. 
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CA PACT Y iN   MW 

4TH     PLAN 
ENDING     IN 

PERIOD 

1972 
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5TH      PLAN 
ENDING     IN 

PERIOD 
197? 

4441 I860 

6TH     PLAN 
ENDING    IN 

PERIOD 
1982 

6876 2431 

7TH     PLAN PERIOD 9576 270C 
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Appendix 10-2 (continued) 

Furnaces and furnace auxiliaries (cont'd) 

One      (l) set     Rotating machinery for the reduction furnace 
On-^      (l) set     Tilting machinery for tho slag furnace 
One      (l) set     Furnaca carriage for tho slag furnace 
Two      (2) sets   Smoke hoods and fume exhausting equipment for 

furnace operation 
Two      (2) sets   Smoke hoods, scrubbers etc for dar., and fumo 

exhausting for rotary kiln operations 
One      (1) no,     5-ton paesenger-cum-freight elevator 

iMBlflg fnd flfllgMni 

Two (2 
Three (3 
Three (3 
One (1 
One 
Two 
One 
One 
One 
One 
One 
One 
One 
One 
Two 
Two 
One 
One 
One 
Two 

One 
One 
Two 
One 
Two 
One 

(1 
(2 
(1 
(1 
(1 
(1 
(1 
(1 
(1 
(1 
(2 
(2 
(1 
(1 
(1 
(2 

nos. 
nos. 
nos. 
no. 
no. 
sets 
set 
no. 
no, 
no. 
no. 
set 
set 
no. 
nos. 
sets 
no. 
no. 
no. 
S0t8 

(1 
(1 

Ç 
(2) sots 
(1) set 

no. 
no. 
nos. 
no. 

Ladles, capacity 9 m3, with basic lining 
Siphon ladles, capacity 9 m3, with basic lining 
Ladles, capacity 2 m3, with firebrick lining 
Feeder for liquid silice—chrome 
Weighscale for ladles with liquid silico-chrome 
Casting pans for silico-chrome 
Bogies with hydraulic reciprocating mechanism 
Primary jaw crusher for silico-chrome 
Secondary jaw crusher for silico-chrome 
Cone crusher for silico-chrome 
Feedor for silico-chrome 
Belt conveyors 
Storage bins for silico-chrome 
Weighing scale for silico-chrome 
Weighing scales for tho  reaction ladle 
Casting pans for forro-chrome 
Pneumatic drop hammer for forro-ohrome 
Primary jaw cruaher for ferro-chromo 
Secondary jaw crusher for ferro-chrome 
Storage bins for high carbon and low carbon ferro- 

chrome 
Compactor for forro-chrome 
Roller conveyor for ferro-chrome drums 
80/25-ton EOT cranes with air-conditioned cabin 
10/5-ton EOT crane 
Smoke exhausting equipment for the ladle reactions 
Slag screening equipment 

Power supply 

One 
Two 

(1) no. 
(2) nos. 

132 kV outdoor circuit breaker 
132 kV gang operated isolators 
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í> s SLAG (30%Cr?OjV 

8,000 KVA 
SLAG 
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2,000 KVA 
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ippendix 10-2  (continued) 

ftwr imply (cont'd) 

One      (1) no.     25 MVA 132/ll/6 kV thrae winding power transformer 
One      (l) no.     Three unit 11 kV, 250 MVA switchboard 
One      (1) no.      Three unit 6 kV, 150 MVA switchboard 
One      (1) no,      380 V load centre comprising two 800 kVA, 6/0.4 kV 

transformers and multi-unit 380 V distribution board 
One      (l) no,     150 kV emergency diesel generating set 
One      (1> no,     50 line private automatic telephone exchange with 

instruments 

Vrllttlf 
Six (6) nos. 

One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
Two (2) nos. 
One (1) no. 
Two (2) nos. 
Three (3) nos. 
Three (3) nos. 
One (1) no. 

One (1) no. 
Two (2) nos. 
Two (2) nos. 
One (1) no. 

Maintenance ahr 

One      (1) no, 

(1) no. One 

One 
One 

(1) no, 
(1) no. 

One      (l) no. 

Air compressors for plant compressed air, 500 m3/nour 
capacity 

Raw water storage tank 
Hopper bottom settling tank 
Clarified water tank 
Pressure filter 
Water softener 
Chlorinator for drinking water 
Pumps, 25 n>3/hour capacity, 40 m head 
Cooling tower, 325 cu m/hour 
Pumps, 70 mVnour, 80 m head 
Pumps 160 n»3/hour, 50 m hoad 
Overhead tanks, heights 18 m, 30 m and 45 m 
Diesel driven emergency water pump, capacity 

160 m3/hour, hoad 80 m 
Fuel oil storage tank, 300 eu m capacity 
Fuel oil unloading pumps, 30 cu m/hour 
Fuel oil circulating pumps, 20 ou m/hour 
Ring main for fuel oil with oil preheator etc 

Centre lathe, capacity 530 am swing x S 000 mm between 
centres 

Double wheel pedestal grinder, capacity 300 mm wheoi 
dia x 30 mm face width 

Shaping machino, capaoity 600 mm stroke 
Radial drilling machine, oapacity 900 mm radius x 

40 mm hole in steel 
Pillar drilling machine, capaoity 25 mm drill in steel 
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Appendix 10-2 (continued) 

Maintenance shoe  (cont'd) 

Two 
One 
One 
Two 

Two 
Two 

(2) nos. 
(l) no, 
(1) no. 
(2) nos. 

(2) no», 
(2) noa. 

Ono      (1) no. 

One      (1) no. 

One (1) no. 
Three (3)  sets 

One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 
OiiO (1) no. 

fcaborato rv 

One (1) no. 
One (1) no. 
One (1) no. 

(2) nos. Two 
One (1) no. 
One (1) no. 
One (1)  set 

One (1) no. 
One (1) set 

One (1) set 
One (1) set 
One (1) no. 
One (1) no. 
One (1) no. 
One (1) no. 

Fitter's benches 2 500 x 900 m each 
Power hacksaw, capacity 300 mm square or round at 90°C 
Double ended bench grinder, capacity 200 on wheel dia 
Portable electric drilling machines, capaoity 

12.5 mm drill 
Flexible shaft grinders, capacity 150 mm wheel dia 
Electric welding machines with accessories, 

capacity 300 amps 
Oxy-acetylene gas welding and outting set complete 

with cylinder carriers and accesBoriei 
Pipe bonding machine, capacity 12 to 75 un bore steel 

pipe 
5-ton floor oporated electric crane 
Pneumatic hammers, rammers and tamping tools and 

tackles 
Shearing machine, capacity 1 830 x 6 mm 
Marking table with jig, capacity 2 000 x 1 800 on 
Table for punching 
Punching press, capacity 25 tone 
Bending and folding machine 
Portable electric shear 
Spot wolding machine 
Welding stand 

Carbon and sulphur determinator 
Muffle furnace, 1 000°C 
Drying oven, 150°C 
Hot plates 
Analytical balance, 200 gm capacity 
Water still, 10 lit/hour capacity 
Equipment for fuel oil testing such as flash point 

tester, viscoslmoter, bomb calorimeter etc 
Orsat gas analyser for combustion gases 
laboratory ware such as burette stands, pipette 

stands, heating mantles etc 
Laboratory glassware and chemicals 
Furniture 
Laboratory jaw crusher 
Bench drilling machine 
Ore sampling equipment 
Rockwell hardness tester 

- 8 - 
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ENTRE   FOR AUXILIARY   POWER 
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CONSTRUCTION SCHEDULE 

ITEM    OF    WORK 

OROEA     TO      PROCEED 

|       1ST.    YEA* |        2ND.   YEAR       | 3RD   YEAR 

MONTHS      0       3       6        9 

 Î  
ISSUE OF   TENDERS     4    PLACEMENT    OF 

ORDER FOR    ANCILLARY   BLDGS, ROADS,   ETC. 

SITE PREPARATION 

SOIL INVESTIGATION 

LAYING     CONSTRUCTION     FACILITIES 

ISSUE    OF   TENDER   ETC     k   PLACEMENT    OF 
ORDER     FOR     PLANT    k    EQUIPMENT 

PREPARATION    OF     WORKING     DWGS 

ISSUE     OF    TENDER      FOR    CONSTRUCTION 
OF    PLANT    BLDGS.   k    EQUIP.     FOUNDATION 

FOUNDATION     OF     PLANT      IUILDINGS 

FOUNDATION    OF    EQUIPMENT 

CIVIL     ENGINEERING    WORK    INCLUDING 
ANCILLARY    BUILDINGS,    ROADS,   ETC 

FABRICATION    A   SUPPLY    OF    STEELWORK 

ERECTION     OF    STEELWORK 

MANUFACTURE,   SHIPMENT    *    DELIVERY 

OF     EQUIPMENT    AT     SITE 

INSTALLATION      OF     EQUIPMENT 

INSTALLATION    OF     FACILITIES 

M.  N. DASTUR     A   CP.   PRIVATE   LTD 
CONSULTING      ENGINEERS,     CALCUTTA 

FOR UNITED   NATIONS 
INDUSTRIAL   DEVELOPMENT   ORGANIZATION 
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FERROCHROME    PLANT-CONSTRUCTION   SCHEDULE 

DRAWN 
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CONTRACT     FOR      CONSTRUCTION      OF     ANCILLARY     BLOCS 
4 

TRUCTI0N_^^^ 
3 

~^~       -HilCM        /-v USUI   TENOEA    *   AWARD   CONTRACr^FOR 
g^r0Wgt   *'»tNC- VENTILATION  4 UTILITY   WORK 

NOTE: 

ACTIVITY 
CRITICAL 

44 

FINALISE  YARD   PIPES 
D\    k   CAILE    LAYOUT       »/>4\ 

ISSUE  TENDER   4 
AWARD  CONTRAC1 

LAYING OF   YARD 

41 
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<•       BLDCS 

TRIAL    RUN    4 
COMMISSIONING 

MI   DURATIONS   IN    MONTHS 
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SI. No. 
ACTIVITY 

CODI 

DURATION 

(MONTHS) 

EARLIEST LATCST FLOAT 
REMARKS STAUT FINISH START FINISH TOTAL ME? 

I 

2 

0-1 

1 -ê 2 1 

1 

3 

i 

6 

2 

8 

1 

5 

0 

0 
- 

3 ê-9 0 3 3 9 9 6 0 

4 S-42 4 3 7 8 12 5 0 

5 9-42 3 3 6 9 12 6 1 

6 42 -46 19 7 25 12 30 5 5 

7 

• 

l -2 

0 -2 

0 

2 

1 

0 

1 

2 

2 

0 

2 

2 

1 

0 

1 

0 CRITICAL 

t 2 -IO 3 2 5 2 5 0 0 CRITICAL 

IO IO-Il 5 S IO 5 IO 0 0 CRITICAL 

II 

12 

IS-27 

27-21 

1 

0 

IO 

13 

13 

13 

IO 
• •- - 

13 

13 

13 

0 

0 

0 

0 

CRITICAL 

CRITICAL 

13 21-32 6 13 19 13 19 0 0 CRITICAL 

14 32-37 8 19 27 19 27 0 0 CRITICAL 

IS 37-46 3 27 30 27 30 0 0 CRITICAL 

16 0-3 6 0 6 3 9 0 

17 3 -31 16 6 22 12 29 0 

1« 31-36 0 22 22 29 29 3 • 

19 3-14 6 12 9 15 0 

20 M -30 12 17 15 20 0 

21 14-29 12 16 16 20 0 

22 29-30 16 16 20 20 1 

23 30-36 17 23 20 29 0 

24 36-46 25 27 29 30 3 

23 2-4 2 4 3 3 1 0 

2« 4-13 4 9 6 IO 2 0 

27 4-16 4 9 3 IO 1 0 

29 13-16 9 9 IO IO 2 1 

29 16-29 9 12 IO 13 1 1 

30 2-3 2 3 4 7 2 0 

31 5-17 S 8 7 IO 0 

32 17-19 9 9 IO IO 2 

33 

34 

O-tl 

11-12 

0 

4 

4 

4 

6 

IO 

IO 

IO 

0 

6 
- 

33 0-6 

6-21 

0 

6 

6 

19 

3 

12 

9 

24 
— 

0 

0 
- - --  - 

3« 
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REMARKS 

CRITICAL 

CR'TICAL 

CRITICAL 

CRITICAL 

CRITICAL 

CRITICAL 

CRITICAL 

CRITICAL 

SL. No. 
ACTIVITY 

COOE 
DURATION 
(MONTHS) 

EARLIEST LATEST FLOAT 
REMARKS START FINISH START FINISH TOTAL FREE 

37 21-37 0 16 16 27 27 9 

38 21-43 0 16 18 26 26 3 

39 21-33 0 16 16 24 24 1 

40 27-38 4 13 17 It 22 0 

41 38-43 4 17 21 22 26 0 

42 43-46 4 21 25 26 30 5 

43 6-19 6 6 12 9 15 0 

44 19-22 2 12 14 16 20 0 

45 22-36 0 14 14 22 22 3 

46 22-26 0 14 14 20 20 0 

47 16-26 0 10 10 20 20 4 

48 26-33 4 14 16 20 24 I 

49 32-33 0 19 19 24 24 0 

SO 33-46 6 •9 25 24 30 5 

51 19-23 3 12 IS IS 18 0 

52 23-39 3 15    . 18 16 21 1 

53 32-39 0 19 19 21 21 0 

54 39-43 8 19 27 21 29 0 

55 19-20 0 12 12 17 17 0 

18 20-24 1 12 13 17 16 0 

57 24-34 3 13 16 18 21 0 

58 34-40 6 16 22 21 27 0 

59 40-44 0 22 22 27 27 0 

80 0-7 4 0 4 S 9 0 

€1 7-12 8 4 10 9 15 0 

«2 12-20 0 10 10 17 17 2 

83 12-33 4 10 14 IS 19 0 

84 12-23 2 10 12 17 IS 0 

85 25-35 0 12 12 19 19 2 

68 35-41 3 14 19 19 24 0 

67 7 -13 0 4 4 12 12 0 

68 13-41 12 4 16 12 24 3 

89 41-44 3 19 22 24 27 0 

70 44-43 2 22 24 27 29 3 

71 45-46 

••' 
"' 

26 29 30 2 
• 
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LATEST FLOAT 

START FINISH TOTAL FREE 
'  REMARKS 

27 27 9 • 

26 26 3 

24 24 1 

1        '• 22 0 

22 26 0 
1       26 30      I        S S 

9 IS      1        3 0 

16 20 0 

22 22 3 

20 20 0 

20 20 4 

20 24 1 

24 24 0 

24 30 S 

15 It 0 

18 21 1 

21 21 0 

21 29 0 

17 17 0 

17 18 0 

18 21 0 

21 27 0 «OTE: 
¿7 27 0 

5 9 0 

0 
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17 17 2 

IS 

17 

19 

19 

0 

0 
1    SECTIO¡ÎT | 

19 

19 

19 

24 

ì 

Q 

12 12 0 

3 

0 

3 

2 

M. N.  DASTUR    A   Co.   PRIVATI   LTD 

12 

24 

?4 

27 

• CONSULTING     ENGINEERS,    CALCUTTA 

UNITED    NATIONS 

2 * 

29 

29 

30 
- 

INDUSTRIAL   DEVELOPMENT  ORGANIZATION 

IRAN   FERROALLOYS  A ALLOY STEELS PROJECTS 
FERROCHROME    FLANT-NETWORK   TABLE 

DRAWN 4*W¿v Vu. 2 ¿9 kl A   KIVI     fu      i «% 
APPROVED ^í^'TWij  $•(• 7o No. 513f -lu -12 





NMMNUTY MPORT 

ft 

im mm NATIMS MM*T«AL mmanmi mmuim 
m 

WWW ALLOY PUWTS AH» ALLOT ST«. PLAUT 

INI MMfflV « KONONY, tWWAL lOVMIWf OP MAN 

O of 5) 

VOLUME    IV 
FERRO-SIUCON AND 

FERRO-MANGANESE PLANT 

MAY   1970 

M. N. DASTUR ft COMPANY PRIVATE LTD, CALCUTTA 

DASTUR ENGINEERING INTERNATIONAL GMftH, DUSSELDORF 
CôMultl n g   E oftntt rs 



LIST OF VOLUMES 

Mei - smm ¿wo mmmmv* 
1 - Introduction 
2 - Summary and recommendations 

VOL H - RAW MATERIALS AND MARKET FOR FERRO-ALLOYS 

MP. MOT STFiBfg 

5 - Raw materials for ferro-alloys 
4 - Raw materials for alloy steels 
5 - Ferro-alloy requirements of Iran 
6 - Ferro-alloy escort possibilities 
7 - Alloy steel requirements of Iran 

VOL III   - FERRO-CHROME PLANT 

8 - Ferro-chrome production process and plant oapaoity 
9 - Site selection 

10 - Plant general layout and major facilities 
11 - Plant construction 
12 - Capital cost estimate 
15 - Plant organization, manpower and know-how requirements 
14 - Production cost estimate 
16 - Financial analysis 

VOL IV - FERRO-SILICON AND FERRO-MANGANESE PLANT 

16 - Ferro-silioon and ferro-manganese production process 
and plant capacity 

17 - Site selection 
16 - Plant general layout and major facilities 
19 - Plant construction 
20 - Capital cost estimate 
21 - Plant organization, manpower and know-how requirements 
22 - Production cost estimate 
25 - Financial analysis 

24 - Plant oapaoity and product-mix 
25 - Selection of production processes and equipment 
26 - Selection of plant sit« 
27 - Plant general layout 
28 - Production facilities 
29 - Plant utilities and auxiliary facilities 
50 - Plant construction 
51 - Estimate of capital cost 
52 - Plant organization and know-how requirements 
55 - Manpower and production oost estimates 
54 - Financial tnalysis 



M.   N.   DA ITU«    *   CO   PRIVATt   LTD umno HATtom momniAL otmotmtNT oncmzArm 

HMimiTf   WMr  ON 
MMO-AUOrt   KANTS   AND   AUOT   ITIItl   HMtf   M   MAN 

mmsL 
(Voi IV) 

f«rmJn^        f ^-alloys plant for the production of both 
Î» I?!?   ", ? and/«ro-nanganeee has been propos ad.    The plant 
is designed for the production of these ferro-alloys in differed 

ftl IV V "J8? CT,City °f 17'°°° t0ns of ^rro-sïlicon 
«rade)    lìlSÌ* f \8i°°°  ^ °f fe•-^nese (standard 
ifari?i¿   AJtern?tlve locations at Ahwaz and Isfahan have been 
ïîrW? ?«    a P^nt S,lte aá3°ini*e «" integrated atoel plant at 
orfd^H  n °°ÎÎÎÎÏÏf0d Prcferable-    Suitable, facilities for 
Wo,^ Í    'iUtÌìUÌf and Be"*<"» have boon solocted and a general 
2tÛÏOlOIîd,v Estimates of capital cost, manpower and   * 

production coats have been derived. 

«!••«,. ? Í! ,u««QS^d that the surplus ferro-silicon available 
after meoting the domestic requirement bo exported during the 
ISS ÎS^Î" °í 0peratlon in order to improve the effictenc? 
and economics of operation of the plant.    Export of forro-maLanese 

forti• SSf than f;°'b- PriCÜS-    »»ever,  in view of tho gSble 
«£*>!£ «^ango earnings ami the existence of an exportable 

^"nÎLttîon:1 Ölßht 7earS °f °Perati0n' •**»• 

ba-i. ÎÎa
+KXPOrt Pîî?° °í ferro-ailicon has been computed on the 

basis of the prevailing international market prices.    The 

iTlr^nSi\T 5*7? b0e^ doriVod °n th0 basis of curr°nt prices in Iran and the delivered costs of these ferro-alloys from inter- 

ntî ocfn ZitlVd   'ri *?<"* ? eIur* Ch^es ^^Siofcoat has been analysed.    The financial analysis has been made based 
on a power rate of 5 mills (0.375 Rials) por kWh. 

• ini.«!*!! Î5\OOOn0^C ÛVûluation it is observod that ferro- 
the Î^«S       J* Pítoí l0Cally at Prlcüa competitive with 
ÎÎtï^Î COiVf iBPOrted forro-"ili<»n from world markets. 
th« VLH T 0f/87J^>«W«e8e,   the cost would bo higher than 
Se Intd°o»t of imported ferro-manganose,  primari^ because 
SÜSS0       •        TV» lE*orted ^ganoso ore.    However, the production cost can be lowered to some extent by blending 
Indigenous manganeso ore with the imported ore. 



M.   M.   DASTUII   »   CO   F« (VATI   LTD 
UNITED NATIONS INDUSTRIAL MVElOftMCNT OtCANIZATtON 

HMwurr Mmr ON . 
KMO-AUOn  HAM«  AND  AUOf  ITUU  HAUT  M  «UM 

ikñlü OF CONTENTS - VOLUME IV 

£sgä 

¿ft   -   *'EftftO-SIiICüN AND FERKQ-MANGàMSSEI PhODJCTIQN 
PROCESS AND PUNT CAPACITY 

Selection of production process 
Ferro-silicon 
Ferro-manganese .. 

Selection of plant capacity 
Ferro-silicon plant capacity 
Ferro-manganese plant capacity 

16-1 
16-1 
16-2 
16-4 
16-4 
16-7 

il   -   tftf SECTION 

Possible locations 
Market-based locations 
Haw material based locations 

Review of locations 
Power development plan 
Isfahan 
Ahvaz 

Evaluation of locations 
Investment costs 
Operating economics 

Selection of location 

• •                             • 17-1 
• •                              • 17-1 

17-2 
• •                              • 17-4 
• •                               • 17-4 

17-5 
• •                                 • 17-8 
• •                                 • 17-9 
,,                           , 17-10 
• •                              t 17-11 
• •                               • 17-12 

¿ft   -   PUNT QMEML UYQJT «MP ttJüR FACULTIES 

Product-mix .. 
Raw materials 
Plant general layout 
Major equipment 

Raw materials stockyard .. 
Raw materials preparation      .. 
Stock house .. 
Staelting furnaces .. 

Hater supply system 
Electric power system .. 

Selection of power system voltages 
Plant power distribution system 
Plant power supply equipment 
Communication system .. 

Maintenance and service facilities 
Auxiliary buildings .. 

18-1 
18-1 
18-2 
18-4 
18-5 
18-5 
18-6 
18-7 
18-6 
18-10 
18-10 
18-11 
18-12 
18-12 
18-13 
18-13 

- i - 



M.   N.   DASTUft   ft   CO   PRIVATE   LTD 
UNITED NATIONS INDUSTM/U. MVELOFMCNT ORGANIZATION 

fut»tLirt Mfour ON 
nmo-Mion nmn AND uxor sruu HAKT IM «AN 

TABLE QF CONTENTS  - VOLUlffi IV 
(continued) 

il,    -   PUNT CONSTRUCTION 

Preparatory phase 
Construction facilities 

Construction pha3ô 
Procurement and installation of equipment 
Structural steelwork .. 
Civil work 
Roads 
Management and supervision of construction 

fag a 3 

19-1 
19-2 
19-3 
19-3 
19-4 
19-5 
19-5 
19-6 

¡S¿   -    CAPITAL COST ESTIMAR 

Civil and structural work .. 
Plant and equipment 
Other cost3 
Engineering, supervision and construction 

administration .. 
Contingencies 

20-2 
20-3 
20-4 

20-5 
20-5 

¿A   -   PUNT ORGANIZATION.  rtAJtfOMEK AND KNOW-HOW ftSaUIrtEMENTS 

Manning list .. .. 21-1 
Salaries and wages .. .. 21-2 
Cost of labour and supervision .. 21-4 
Know-how requirement .. .. 21-6 

Design,  engineering and construction services 21-6 
Process know-how .. .. 21-6 

¿&   -   PRODUCTION COST ESTIMATE 

Cost of materials 
Cost above materials 

Cost of electric power 
Production cost 

• 1 22-1 
• • 22-2 
., 22-3 
• • 22-4 

- ii - 



Appendix 12-1 

(M 

9 
IO 

CM 

% 
•H 
4» 

•a 
! 

Î      S|    §  5   3S s]   8 I 

sa 88 3 

^   ^ 

5J   i 
7    8 

M 

3 

Ist 

n 

o» 

i      23|    §  ?    «S ä   § Jj   § 

SECTION  2 

S 

H 

li 

11 
J 

Inasti  3» 
<u H 0.+» i a m M 
i  3 I O R 3  11        M  3 a. g o « d . &     o o 
"dà ° S ¡S 9 

n a> 
u 

•> o 
ta«* 

11 
w 8" 

U  Q> Jfí- 
* 

! 

S8fc .83*Í5| 

- 9 - 

mm 



M.   N.   DASTUR   ft   CO   PRIVATE   ITO 
UNITED NATIONS INDUSTRIAI DEVEIOMMENT OJtCANJZATJON 

rumun MPOMT ON 
HMO-Mian Hum AND «tor iraiu nmr m NUN 

TABLE OF CLIENTS - VOLUME IV 
(continued) 

¿a - KflANciAL map® 

Estimataci project cost 
Financing pattern of capital 
Profit and loss statement 
Cash flow 
Contributory margin 
Break -even chart 
Internal rate of return 
Excess present value analysis 
Pay-back period 
Savings in foreign exchange 
Rate of return of foreign exchange 
Effect of ferrownanganese export 

Page 

¿3-1 
23-3 
23-4 
23-12 
23-12 
23-14 
23-16 
¿3-1» 
23-19 
23-22 
23-23 
23-25 

TAflLM IN VOLUME IV 

Table 16-1    -   Cost comparison of ferro-silicon with one 
24,000 kV* and two 12,000 kV* furnaces 16-6 

Table 17-1   -   Expected pattern of distribution of forro- 
silicon and ferro-manganea e in 1982 17-2 

Table 17-2    -   Proposed installed generating capacity 
in Isfahan and KWPA regions .. 17-5 

Table 17-3    -   Relativa transport costs at Isfahan and 
Ahwaz locations .. .. 17-12 

Table 18-1    -   Raw material consumption per ton of 
ferro-alloys .. .. 18-2 

Table 18-2    -   Raw material siaes required for ferro-alloy 
smelting .. .. 18-6 

Table 1B-3    -   Estimated electrical loading condition 18-10 
Table 20-1   -   Preliminary capital cost estimate      .. 20-1 
Table 20-2   -   Prices of construction materials at Isfahan       20-2 
Table 21-1   -    Summary of manning list .. .. 21-2 
Table 21-2    -   Basic salaries and wages for different 

salary classifications        .. .. 21-4 
Table 22-1   -   Cost of major raw materials  .. .. 22-1 
Table 22-2    -   Production cost estimate of ferro-silicon 

and ferro-manganese .. .. 22-4 

- ili - 



M.   N.   DASTUR   ft   CO   PRIVATE   LÍO 
UmnO HAWOHS »NOUSTHMl DiVElOPMfNT OAGANfZATttN 

nmo-Mion 
rumnirr mwir ON 

KM4Tt   ANO  MiOr   STUU HAUT  m   NUN 

TABLE QF CONTENTS - VOLUME IV 
(continued) 

TABLES (Cont'd) 

Table 22-1 m 

Tabla 23-2 - 

Tabi« 23-3 - 

Table 23-4 - 

Table 23-5 _ 

Table 23-6 - 

Table 23-7 - 

Table 23-8 - 

Tablö 23-9 - 

Table 23-10 - 

Table 23-11 - 

Table 23-12 - 

Table 23-13 - 

Estimated total project cost 
Financing pattern of capital 
Pattern of sales of ferro-alloys 
decent prices of ferro-silicon and 

ferroHiianganeae 
Profit and loss statement 
Cash flow statement 
Adjusted cash flow 
Internal rate of return 
Excess present value 
Pay-back period 
Savings in foreign exchange 
Rate of return of foreign exchange 
Rate of return of foreign exchange 

considering export of ferro-aanganeso 

LMX 

23-1 
23-3 
25-5 

23-6 
23-11 
28-13 
23-16 
23-18 
23-20 
23-21 
23-22 
23-24 

23-28 

APPENDICES IN VOLUME IV 

App 17-1 - 

App 17-2 - 

App 18-1 - 
App 18-2 - 
App 20-1 - 
App 21-1 - 
App 21-2 - 
App 22-1 - 
App 22-2 - 

App 22-3 - 

App 22-4 - 

Comparison of general factors at different 
sites .. .. 1 

Comparison of capital and operating cost 
factors                                       ..            .. 3 

Analysis of major raw materials .. 5 
Lidt of major equipment for the ferro-alloy plant     6 
Preliminary capital cost estimate          .. 8 
Preliminary estimate of manpower           .. 10 
Personnel to be trained abroad               .. 12 
Assembly cost of raw materials .. 15 
Preliminary production cost estimate of 

ferro-silicon (75$ grade) .. .. 14 
Preliminary production cost estimate of 

ferro-silicon (45?' grade) .. .. 15 
Preliminary production cost estimate of 

ferro«*iangfi.nö3e                         ..           .. 16 

- lv - 



M.   N.   DAITUR   »   CO   PRIVATI   LTD 
UNTTEO MATIONS tHOUMUAL OmtOftMENT OAGANUATION 

mmurr unur ON 
Hmto-*uon nmn ANO «tor sruu nmr m JMN 

T*BLE OF CONTENTS - VOLUME IV 
(continued) 

FIGURES Iti VOLUME IV 

p_ag¿ 

Fig IV-1    -   Trend of fv¿rro-silicon furnaces sizd 
Fig IV-2    -   Tr^nd oí' fbrroHiian^anusu  furnace siza .. 
Fig IV-3    -   Variation of production cost witn anergy 

chargo3 (fûrro-silicon)   .. .. 
Fig IV-4    -   Variation of production  cost with energy 

charges  (förro-inanganes*-.) .. 
Fig IV-5    -   Braak-evön chart .. .. 

16-6 
16-6 

22-5 

¿2-6 
23-15 

DRAWINGS LU  VOLUME IV 

Dwg 5131-IV-l 
Dwg 5Í31-IV-2 
Dwg 5131-IV-3 
Dwg 5131-IV-4 
Dwg 5131-IV-5 

Dwg 512X-IV-6 

Dwg 5131-IV-7 
Dwg 5131-IV-tì 
Dwg 5131-IV-9 
Dwg 5121-IV-10 

Ferro-alloys plant 
Farro-alloys plant 
Ferro-alloys plant 
Ferro-alloys plant 
Forro-alloys plant 

cross aoction 
Fürro-alloys plant 

of water system 
Forro-alloys plant 
Ferro-alloys plant 
Ferro-alloys plant 
Ferro-alloys plant 

- location «t Isfahan 
- location at «Ihwaz 
- flow-sheet 
- general layout 
- furnace building - 

- schematic diagram 

- power distribution system 
- construction schedule 
- network for construction 
- network table 

- v - 



M.   N.   DA »TUR   »   CO   PRIVATI   LTD 
UNITI© NATIONS MOUSTMAL DMLOtMiNT OAGANIZATiON 

fwmurr murnr on 
nmo-Mion nmn AND mior imu nmr m mm 

gPLAMATlON OF STMMLS 

Three doti (...) indicate that data are not available or 
are not separately reported. 

A daah (-) indieatea that the aaount is nil or negligible. 

A blank spaoe ( ) in a table mean« that the ite« ia not 
applicable. 
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wholly estimated. 

Use of a hyphen (-) between dates representing years, e.g. 
1960-1964, normally signifies an annual average for the oalendar 
years involved, including the beginning and end years.    'To' 
between the years indicates the full period, e.g. 1960 to 196* 
means 1960 to 1964, Inclusive. 

Heferenee to 'tons' indicates metric tons, and to 'dollars' 
united States dollars, unless otherwise stated. 

Details and percentages in tables do not necessarily add 
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f HOCKS AND PUNT CAPACITY 

KLeotrlc 

Electric furnace smelting and blast furnace smelting 

have both been used in the manufacture of ferro-alloys of 

silioon and manganese.   The selection of process, however, 

is governed by the grade of alloy and availability of raw 

materials and power. 

Selection of production process 

The reducing agent used in the production of ferro- 

sil icon and ferro-manganese is carbon.    The thermal require- 

ments are, however, different and this factor has significant 

effect on the production technology» 

The production of ferro-silicon on a commercial scale 

was first carried out in the blast furnace.    The use of 

this method, however, is restricted because of the techno- 

logical restraints which limit the production to 10-18 per 

cent grades only.    Therefore, ferro-silicon (with silicon 

content ovi¿r in per cent) is, as a ruis, produced in cubnerged 

electric arc furnaoea, as the higher temperatures involved 

oannot be attained in blast fumases. 
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16 - Ferro^silicon and ferro-aanganeaet production prootea 
and plant capacity (oont'd) 

Blast furnace 
and eleotrio 
•melting 

The aaelting procesa, unlike that of iron for 

instance, is a  'slag-free1 operation, because reduction 

of silica in fused state proceeds very slowly and the 

process is practically impossible.    It i3 therefore 

essential that the temperature of slag formation and 

quarti/quartaite fusion should be higher than that 

required for reduction processes.    Further, the quality 

of raw materials should be so selected that there is no 

possibility of fusible slag and slag forming constituents 

are restricted. 

Ferro-manganea e 

Ferro-manganese  (high carbon) is produced in blast 

furnaces as wall as electric furnaces.    The selection of 

production process is mainly dependent on the availability 

and cost of metallurgical coke and eleotric power. 

Countries with well-developed electric power systems like 

Italy, Sweden,  Norway, Canada, Japan and India have 

adopted electric smelting. 

In Iran, the first metallurgical coke plant is now 

under construction as a captive unit of the integrated 

iron and steel plant at Isfahan.   The coke ovens are not 

designed for production of metallurgical ooke in exoess 

of the requirements of the steel plant«    Bye-product coke 
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16 * Ferro-ttilicon and ferro-ma^ganesei. production prooese 
and plant capacity '(cont'd) 

In «Bailer aises, however, would be available, which 

could be utilised in the electric smelting ferro-alloy 

plant.    A bold plan for hydro-electric power generation 

it already under execution and, therefore, adequate 

power ie expected to be available in the near future. 

In view of resource availability, product quality 

and economic considerations, electric smelting ia 

proposed to be adopted for -ohe projoood ferro-^nganuoo 

plant in Iran« 

Two different methods - flux process and flux-leas 

process - are adopted in electric smelting of ferro- 

manganese«    In the  'flux process', the slag is 

characterised by low manganese content of 8 to 12 per cent. 

The slag obtained from 'flux-less process' contains «ore 

than 25 per oent  (up to 40 per cent) manganese and ia 

utilised for silico-manganese production. 

The manganese ore of Iran has low Mn content and 

is not considered suitable without blending with high 

grade ores for the production of standard grade ferro- 

manganese by a single stage electric smelting process. 

The possibility of utilising the local ore will have to be 

investigated and confirmed by appropriate tests. 

16-5 



M.   N.   DASTUR   ft   CO   PRIVATE   ITO 
umriD NATOMI mourn* otmommr MCAMZATMM 

wmturi m»wt m 
nm-Hum nrnn tm tuer sruu ntm m mm 

16 - Ferroseilicon*and ferro-manganese i production process 
and plant oapacity (cont'd) 

The production process to be adopted at the proposed 

plant would largely depend on the quality of ore imported 

which in turn, would depend upon the source of supply»    For 

the purpose of this study iL is assumed that manganese ore 

blend will analyse about 46 per cent fti, 7 per cent max. Fe, 

8 per cent aax. SiOg and 0.15 per cent max. P.    This grade 

of ore is suitable for manufacture of ferro-manganese 

containing 74 to 78 per cent Mn. 

It is proposed to adopt the flux process which would 

ensure the maximum recovery of manganese from importea ore. 

It may be mentioned, however, that as and when production of 

eilico-manganese is envisaged, the lame facilities could be 

utilised for switching over to the flux-less process. 

Selection of p^ant capacity 

The selection of plant capacity and furnace sise should 

be in keeping with modern trends in technology and equipment 

which would offer optimum economic operation. 

With developments in electric furnace technology and 

Trend in the increasing demand for ferro-silicon as a result of the 
furnace slae 

rising world steel production, the trend is towards installa- 

tion of larger sise furna oes.   This is clearly indicated by 
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16 - Ferrcwftilicon and ferro-manganeset production procesa 
and plant capacity (cont'd) 

the bigger furnace sises constructed in different countries 

of the world, as shown in Fig. IV-1.    As compared to the 10,000 

kVA furnaces - which were auong the largest units in the 

forties - today furnaces of 39,000 kVA and 48,000 kVA 

capacities are already in operation.    The economies of •cai« 

in installing optimum capacity units are well-known and 

therefore this is to be kept in view in the selection of 

unit sites for the plant. 

Assuming a gestation period of three to four years, the 

ferro-silicon plant can be expected to materialise by about 

1975/74, and the plant should be designed keeping 1980-horison in 

view.   The total demand in 1962 has been estimated at about 

20,000 tons  (13,000 tons local demand and 7,000 tons of 

possible export), and a plant capacity of between 15»000 tons 

to 20,000 tons could be selected.    Based on raw material and 

other considerations, an optimum si sed furnace unit would 

produce about 17,000 tons of 75 per cent grade ferro-sllicon 

per year, ana is considered for this study. 

Two furnace 
or single 
£UOa>fiIJMa%l? 

The production of 17,000 tons could be achieved by 

installation of two furnaces of 12,000 kVA each or by a 

•ingle furnace of 24,000 kVA.   The comparative production 

cost estimate per ton of ferro-silicon produced in a »ingle 

furnace plant and a two-furnace plant are given in Table 16-1. 
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Appendix 15-1 

PRELIMINARY ESTIMATE OF MANPOWER 

Èâfiifi» Mojor equipment - One 12 000 kVA electric smelting furnace 
One 8 000 kVA slog furnoce for ferro-mangoneoe 

Production - 10 000 tons per annum low carbon ferrc-ohrorae.tnd 
4 600 tons per annum high carbon ferro-chrome 

A. Ettoutive  «^ff 

Works manager .. 
Plant superintendent .. 
Administrative officer 
Chief accounts officer 
Materials manager       .. 
Sales manager ,. 

Sub-total 

B. Supervisory stnff 

General foreman 
Chief metallurgist 
Metallurgist 
Maintenance engineers 
Shift foremen 
Technical assistant    .. 
Desk operators ., 
Maintenance foremen    ,, 
Chemists 

Sub-total 

C. Operation ataff 

Pay loader operator   .. 
Raw material attendant 
Stock house attendant 
Stoking car operator .. 
Tappers 
Assistant tappers       ., 
Crane/truck drivers   .. 
Shift fitter 
Paste filler 
Karigar-e-mamuli .. 

Sub-total 

Salary 
classi-  
Ussíám   Slum 

M£UL 

E-i 
E-2 
E-5 
E-3 
E-3 
Br 3 

1 
1 
1 
1 
1 
1 

M Sì  a 

Total 
per 

weekday 

1 
1 
1 
1 
1 
1 

fi 

£ 

Total 
payroll 

fi 

S-l 1 . • _ 1 1 
S-l 1 - - . 1 1 
S-2 1 - . - 1 1 
S-2 3 - . . 3 3 
S-2 1 1 1 1 4 4 
S-2 1 - - - 1 1 
3-3 - 2 2 2 6 7 
S-3 1 1 1 - 3 S 
S-3 2 1 1 2 6 6 

11 fi fi è ¿fi il 

W-l . 2 2 4 5 
W-2 - 1 1 - 2 2 
W-2 - 3 3 s 9 10 
W-l - 1 1 1 3 4 
W-l - 2 2 2 6 7 
W-2 - 4 4 4 12 14 
W-l - S 5 5 15 16 
W-2 - 2 2 2 6 7 
W-3 - 2 2 2 6 7 
W-3 - 12 12 10 34 40 

- 10 - 
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16 - Ferro-eillcon «od ferro-aanganeset production process 
and plant capacity (cont'd) 

Table 16-1 

COST COMPARISON OF FBRHQ-SILIGQII WITH ONS 
24 000 kVA AND TWO 12 000 kVA FURNACES   ft/ 

Two 12 000 kVA     One 24 000 kVA 
furnace   plant     UïHm    fllUtt Wtí Tfc 

Quarta, coke, charcoal 
and scrap 64.0 

Electrode paste 11.0 

Smelting power   &/ 47.0 

fob-total 122.0 

Coat above |§\f rfcila 

Labour and supervision 13.0 

Utilities, repairs and 
maintenance 13.0 

General plant expenses 12jfi 

Sub-total 38.0 

Works cost of 75$ grade 
ferro-silicon 

Fixed chargea  (interest 
and depreciation at 16%) 

Total ooat 

160.0 

2SQ.0 

64.0 

9.0 

43.0 

lifiafi 

11.0 

10.0 

&£ 
33.0 

149.0 

62.0 

*ma£ 

fj   Figures ax c not absolute and are aeant for comparison 
only. 

ta/   Assumed at ft siUt (0.375 Rials) per kWh. 
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16 - Ferro, silicon and forro-manganesei production process 
and plant capacity (cont'd) 

It is noted that the total production coat per ton la 

$ 30 lower for a single furnace plant.   Baaed on the economic 

comparison and keeping in view technological trends, the 

installation of one 24,000 kVA furnace is recommended. 

ferro-funManese plant CMMltr 

Like other electric smelting processes, the unit sis« 

of ferro-manganese furnaces has also been increasing progre- 

ssively, as indicated by the trend of some selected furnace« 

in Fig. IV-2.   The aelaetioa of the plant aise for feirö-mmaganese 

would alio be governed by the same factors which have been 

discussed for the ferro-silicon plant capacity. 

The local demand in 1962 is estimated as 58»000 tona. 

As initially the plant will operate with imported manganese 

ore, the export possibility may be limited.   The plant is, 

therefore, designed on the basis of local demand, and 

installation of a single furnace of 20,000 kVA with a 

production capacity of 38,000 tons per annum is suggested. 

It is considered better to install an optimum-sised furnace 

of above capacity, although in the initial years the output 

may have to be somewhat lower than rated capacity, in order 

to match the local demand and limited export possibilities. 

This has been taken into account in the financial analysts. 
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12. smjmssm 

The principal consumer of ferro-silicon and ferro- 

manganese will be the growing iron and steel industry of 

Iran.    Major raw materials» except manganese ore, 

required for production of these alloys are locally 

available. 

Though during initial years the plant say have to 

operate with imported ores, the possibility of blending 

local ore with imported ore has to be kept in view in 

selecting the plant site.   The proportion in which local 

ore may be blended with the imported ore would depend 

on the quality of the latter which will have to be 

ascertained by tests. 

ftflsfrlf iBMttMl 

The possible locations for the ferro-alloy plant 

oould be based either on market considerations or on the 

proxialty to major raw material sources. 

Hirtft bind lMflU9M 

Ferro-silicon and ferro-manganese will be oonsumed 

in iron and steel plants and foundries.   Based on the 
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17 - Site selection  (cont'd) 

planta under construction and those presently planned or 

envisaged, the expected pattern of distribution of 

ferro-alloys has been estimated and given in Table 17-1. 

It will be observed that Isfahan would be tht 

major consumer of these ferro-alloys, with Ahwas coning 

next in importance.   Both these locations hove, therefore, 

been considered for locating the ferro-alloy plant. 

Table 17-1 

HFICTED PATTERN OF DISTRIBUTION OF FERRO-SIIICON 
AND FIMOJiÜHleJttSI IN 1962 

mfflliumxfijL Ferro-ailicop 

Ah was             . 

% 

10.6 11.6 

Arak 0.7 0.5 

Isfahan        • 64.7 65.8 

Tabris          • 2.2 1.3 

Teheran         • 1.3 0.6 

Export          • »0.5 - 

tun 100.0 100.0 

Ghasvln not 
ibUteblt  

Hl¥ n*«*»* *»-* locations 
For ferro-silicon production the «ajor raw material 

required is quarti ite.   Known deposits of quartsite oocur 

at Ghasvln and Lacfroulle.    The Ghasvin deposits sre being 

presently worked aainly for «eating the requirements of 
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the glaaa induatry.    The typ« of quart »it« presently alned 

In thia arta ia floJ¿ auitabla for farro-ailicon production. 

Though thare ara »o«e indication a of a tray occurrenoa of 

laapy quart »ita auitabla for ferro-ailicon smelting, no 

ayataawtic txploration work ha a ao far b««n eonducted. 

Owing to the uncartaintiea, thia depoait ia not considered 

auitabla for baaing a farro-ailicon plant« 

Laehoulle 
not 
con «Idarad 

Tha quartiita dapoait at Lachoulle looatad at about 

70 ka froai lafahan and connactad to th« tranaport network 

of th« country through lafahan, la proposed to b« dav«- 

lop«d for meeting the quartiita requiresenta of tha 

integrated ateel plant at lafahan.   This depoait could 

alao a us ta in the ope ration a of a ferro-ailicon plant, but 

aa a poeaible aite Lachoulle has drawback».   Fir at, a« 

the reductant and th« aorap required for ferro-ailicon 

aMltlng would have to be tranaported fron lafahan, th« 

transport ooat on assembly of raw materiel» and distri* 

bution of finlahed product» would be higher at Lachoulle 

than at lafahan.   Further, substantial investment will 

have to be aade on infrastructure development required 

for the) ferro-ailicon plant at Lachoulle. 
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17 - Sit« selection (cont'd) 

Ghoa not 
considered 

Uaited »in in g of aanganeee ore now dona in Iran la 

confinad to Shahrokh minaa near Ghoa.   Aa the proportion 

of local ora whioh say be uaad for farro-aanganaaa produo« 

tion la liaitad, thia location haa not been conaiderad. 

Aa aantionad earlier, imported manganese ore ia 

proposed to be received at Khorram8hahr.    Therefore, thia 

*wi alao needs to be considered aa a possible location 

for a ferro-aanganeae plant.   Khorraaahahr region has been 

reviewed in Chapter 9, and baaed on considerations mentioned 

therein a suitable location in thia area would be near 

Ah va a. 

RtTliy Of iMltlopj 

The available information on the Isfahan and Ah vai 

locations are given in Appendix 17-1.   Aa the production 

of ferro-allioon and ferro-manganeee ia a power Intenaive 

eleotro-aetallurgioal operation, availability of adequate 

eleotrio power would be a major conaideration in eeleoting 

a suitable location. 

Considering the electrical loading conditions, the 

ferro-alloy plant ahould have a fin feeder eapaolty of 

45,000 kVA,   The preaene plana for the development of 
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17 - Sit« «election  (cont'd) 

power generating capacity in the Isfahan and KWPA ragioni 

are given in Table 17-2.   The proposed national power 

grid of Iran ia indicated in Drawing No. 5131-IH-l 

(Voliaae III). 

Table 17-2 

FUMMO POCK «»RATING CAPACITY IN ISFAHAN ANO KHPA »010118 

Region 

Nane of 
gano rating 
«tatlon 

Isfahan     Iafahan 
Shah Abbaa 
Kabeer Dea 
Staal mill 

  Total generati«« °mj\\Yt fflf  
1972 1977                           19ta 

fifcfjft !&&& äftl âfettjfcdjp.fliâ     Steaa Bvdrp Q«7 

175                 TO 1«               106       315        -      105 

S3 
15 

KHPA Ahwai 
Panivi Dan    .. 
Rei« Shah Daa 
Ko run Dan      .. 
Rivera Power.. 

150 
500      - 

53     - 
15 

350 
500 - 

-   1 000 . 
420 . 

53     - 
15 

400 
500 - 

- 1 000 . 
- 870 - 

- 1 300 

¿girgli   Ministry of Water and Power, Imperial GovemMnt of Inn 

Land and 
suheoll 

Adequate land for the inatallotion of a ferro-alloy 

plant la available at Iafahan, adjacent to the northern 

boundary of the ateel plant now under conatruetion •• ahown 

in Drawing No. 5131-IV-l.   Detailed investigation« have 

been carried out for detemining the subaoil characteristics 

of the) steel plant area, whieh »ay be aasuaed to reflect 
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17 - Sit« Mleotioi) (cont'd) 

the conditions of the soil at the proposed plant ait«. 

Bow hol«i have baen driven up to 20 a depth in the 

steel plant are« and 20 per oent of the core sample« 

hat« been teat ed.    It is r«port«d that the «oil 1 m below 

the ground level is very «trong with negligible settling. 

The load bearing oapacity is reported as 3 to 8 kgAq. o«. 

It ha« been observed that at BOM places the subsoil 

oontains sulphate and may, therefore, require special 

precaution« for asking the concrete oorrosion-resistant, 

»»ile selecting the exact plant location it may be 

possible to avoid such areas.   The country rocks of the 

area are «hales, llaestone and Banditone oocurring 300 

to 400 • below ground level. 

The proposed plant location oould take advantage 

of the transport links already developed for the instal- 

lation of the steel plant.    The ferro-alloy plant oould be 

connected by a abort spur fro« the rail lis» «Blob Usata 

the steel plant to the railway network of the country. 

Similarly, a short road   would b*v* to be   oonstructe* 

to oonnect the plant to the aotalled road llafclag the 

•teel plant to Isfahan town. 
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17 . Sit« selection (cont'd) 

tffJfcU 

The water requirement of the plant could be net fro« 

Zayande Rud river which ie also the supply source for the 

•teel plant.    It ie understood that the Imperial Government 

has assured a supply of 10 cu m/sec froa the river for 

meeting the steel plant's requirement.   For industrial use 

the river water has to be settled and ohemically treated. 

In order to meet the increased requirement« of water after 

the expansion of the steel plant, it would be also neces- 

sary to expand the water treatment and supply facilities. 

Considering the limited water requirement of toe ferro-mlloy 

plant (as compared to the «teel plant), necessary arrange- 

ment may be made to obtain industrial quality water from 

the steel plant itself. 

From diseussions hold with the Mini a try of Water amd 

rower, the Imperial Government of Iran, It i« understood 

thst the present availability of power at Isfahan is about 

100 HI of which about 45 MW will be required for the 

integrated iron and steel plant.    The power supply to 

Isfahan in future will be mmmsuiail after the construction 

of * 400 MT transmission UM network.   The Ministry of 

has assured thmt adequate power for toe 

P**% »WM be o»mil*bl. at Imfmfamn by lTO/T«. 
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17 - Sit« ••lection (cont'd) 

Tcwaahlp 

Transport 

Mstw 

The nearest town la Isfahan which la located at a 

diatanoa of 42 la towards north-east.   However, tha new 

ateol plant township, now under construction and located 

at about 12 loa fron the proposed location, eould also 

provide all the necessary amenities required for tha 

personnel for the proposed ferro-alloy plant, 

itou 

another possible location for the ferro-alloy plant 

in Ah va i area is at a distance of about 10/l2 ka fro» that 

town centre and oloae to the existing atael rolling »111 

plant of Iranian Rolling MilJaCoapsny, as shown in 

Drawing No, 5131-IV-2.   Ahwas is well connected by road 

and rail.   The proposed plant site oould be oonneoted to 

the sain rail line with a short spur.   The plant location 

is adjacent to the metalled highway connaotlng Ah wo s to 

Khoiraashshr, 

Tha water reouirosent of tha plant would have to be 

••t fro« Rerun river.    It would be neoessary to develop 

a suitable water supply syst«* including the neoesssry 

»attling and treatment facilities for seating the water 

requirement of the ferro-alloy plant. 
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J4>pendix 15-1 (continued) 

Salary Total 
classi- 
fication 

Shifts per 
weekday 

Total 
0 I II m payroll 

Mechanical 
Pump- comp. ot tendants W-2 - 1 2 2 6 7 
Machine operators    .. W-l - 3 3 - 6 7 
Welders                     .• W-l - 2 1 1 4 S 
Fitters W-l 2 3 3 1 9 10 
Mason                         ,. W-2 1 . . . 1 1 
Blacksmith                ,. W-2 1 . • • 1 1 
Karigar-e-momuli      . , w-s - 3 3 3 9 10 

Sub-total        ., i ¿2 ¿2 2 ££ li 
Electrical 

Fitters                      .. W-l 1 . • - i 1 
Electrician and vi remar »     W-l . 2 2 2 6 7 
Karigor-e-memuli     .. w-s - 2 2 2 6 7 

Sub-total        .. 1 i i i ¿2 ¿fi 

E. administration and conmerciel staff 

Personnel officer A-l 1 . . . 1 1 
Labour officers            .. A-l 2 - - - 2 2 
Office superintendent A-l 1 - - - 1 1 
Administration assistant A-2 1 - - - 1 1 
Security officer          .. /tri 1 - - - 1 1 
Security staff             .. A-3 - 4 4 6 14 17 
Stores officer             .. A-l 1 - - - 1 1 
Purchase officer         .. A-l 1 . - - 1 1 
Stores assistants       .. A-2 2 - - - 2 2 
Purchase assistants    .. A-2 2 • • • 2 2 
Market research officer A-l 1 • - - 1 1 
Marketing officer       .. A-l 1 - - - 1 1 
Marketing assistants .. A-2 5 - - - 5 3 
Fire fighting men       ,, A-2 1 3 5 3 10 12 
Accounts offioer         . • A-l 3 - - - S S 
Accounts assistants   .. A-2 3 - - - S 3 
Tine keeper                  .. A-3 1 1 1 1 4 4 
Medical officor           .. A-l 1 - - - 1 1 
Medical assistants     .. A-2 4 - - - 4 4 
Secretarial staff       .• A-2 IS - - - IS 15 
Nome rosan                     • • A-4 3 - - - S 3 
Rnftegar                        .. «-4 5 - - - s S 

Sub-Mol £ fi fi IQ Zfi fifi 

Total on payroll         .. • • .. 281 

Reserve for leave and absenteeism (on C4 I ) groups) • 18*8% 31 

Total Manpower • • • • 312 
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17 - Site ••lection (cont'd) 

The Ministry of Water and Power, the Imperial Govern- 

ment of Iran has assured that adequate supply of power for 

the ferro-alloys plant would be available at Ahwas by 

about 1971, 

Township 

Technically 
both loca- 
tions 
suitable 

It may not be necessary to develop a separate town- 

ship for the plant personnel.   Suitable accommodation 

can be found for them in the nearby Ahwas town, and only 

transport facilities need to be provided. 

Ivaluation r>* iriememl 

Fro« the viewpoint of resouroe availability and 

other teohnical considerations both Isfahan and ihwas are 

suitsble for locating the ferro-alloy plant.   The Hinistry 

of Water and Power, Imperial Government of Iran has 

assured that adequate power would be available at both 

looations by 1973/74,   The choice between the two 

locations would be determined by economic considérations. 

The loeetional factors whioh would govern the project 

eoonomlca oould be broadly grouped into two, namelyt 

1)    those effecting the investment coat, and 
U)    those affecting the operating cost. 

A comparison of economic factora is given 1B 

Appendix 17-8, 
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17 - Sit« selection (cont'd) 

aquipment 
Md fialUEr 

The investment co»t items dependent on plant 

looation could be sub-divided into (i) those effecting 

the capital ooat of the plant for equipment and faci- 

lities within the plant boundary, and (ii) those affecting 

the cost of infrastructure and off site facilities. 

As aost of the équipaient required for tie construc- 

tion of the ferro-alloy plant would have to be imported, 

the differanoe in ooat of equipment and materials as 

delivered to the site would mainly be accounted for by 

the difference in the freight payable from the port of 

entry to the possible location.   As Ahwai is looated 

dome to the Persian Gulf ports, the inland transport ooat 

of equipment and facilities would be lower than that for 

Isfahan« 

For the same reason, the cost of importo4 ftrttOtural 

•teel as delivered to site would be higher at Isfshan. 

But it is estimated that the oost of civil work at Isfahan 

would bo substantially lower than that at Ahwai, based 

on the prevailing rates of oon at ruction materials. 

Other items of oost whioh would affect the oapital 

Sitîrî^Dd0*1   iDWMt,l,Dt -rt dtt* t0 th0 «llMtolofloal factors.   At 

Wit AhvaSf due to the prevalanoe of dust-atoms it is customary 

to have the plant building« covered on ell aides.   Thia 
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17 - Sit« »election (cont'd) 

reaulta In ineroaaed coat of »teelwork 1» tens of «heating. 

The edsdniatratlve and welfare buildings require to be 

alr-oondltloned to provide rallef froa the eevero auaaer 

•«at.   On tha other hand, at Iafahan, the plant builaV 

lass   aa well aa the adalniatrative buildinge need to 

be deaigiMd to withatand anowloed and aultable heating 

faollitlea need to be provided,   Thase would involve 

soae additional iovestaent.    It aay be expected that 

tha extra expenditure arleing froa ollaatological faeton 

aay be aore or leaa alaliar at both looatlona« 

A plant located at Iafahan oould take full 

advantage of the infraatruotura faoilitiea airead/ 

davelopad for the integrated iron and ateel plant. 

Tha faotora affecting the operating econoaice ere 

the transport coat of raw aatarlala aaeeablv and produot 

distribution,   A eoapariaon of relative ooata for both 

location« la presented In Appendix 17-a and suaaarlssd 

in Tabla 17-3. 
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17 - Site selection  (cont'd) 

Table 17-3 

RELATIVE TRANSPORT OOSTS AT ISPAHAN AND AHWAZ LOCATIOM 

Isfahan 
preferable 

Tflfahjn Aimai 
Wton) (Tton; 

Freight ooat 
Raw «aterials assembly 
Product distribution 

6.1 33,6 
-fia¿ li*¿ 
ü*¿ 504 

Fraiffh 
manatí. 

Fraight coat 
Raw matoriala assembly 
(80* local ora • BO% import 
through Khorraashahr) 

Product distribution 

Mai 

24.6 13.4 

• • 

• • ¿M 

Selection »f fog,^ 

The rolativo oeonoaic evaluation indicates that 

costs of tho ferro-silioon plant at Isfahan would bo 

•igflificantly better than tha', at Ahwas.   For tho farro- 

•anganosa plont also, Isfahan is preferable in the oe*a of 

threo altornativo sources of mánganos© ore, nanoly, use 

of local ore, import from USSR, and import through Bandar- 

Abbas. 

In view of tho abovo considorations, a plant for 

production of ferro-silioon as well as ferro-aanganoae oould 

bo advantageously located at Isfahan.   The installation 

of facilitios for both producta at Isfahan would also 

lower the totsl investaent and operation costs ooaparod 

to separato facilities at two places. 
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The plant is designed for production of ferro- 

silicon and ferro-manganese of the following grades; 

Ferro-silioon 

? C (max) S (max) p (mflx) Uilii 

75 0.15 0.05 0.05 1.0 

45 0.15 0.05 0.05 1.0 

Mn 0 S (max)      P  (wff)      §LÎMÊ3Sl 
TT     % % i % 
74-78       6-8 0.05 0.55 1.5 

Produci mix 

The quantities of different grades of ferro-silioon 

to be produced will depend on the market demand.    The 

facilities are designed for a total production of either 

17,000 tons of 75 per cent grade or 28,000 tons of 

45 per oent grade, or an equivalent of various grades. 

The ferro-aangaiiese facilities are designed for an annual 

output of 38,000 tons of standard grade. 

The raw material souroes for the ferro-alloys plant 

are discussed in Chapter 3.   Based on the analyses in 
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IB - Plant gittern layout àM major facilities1 (confa) 

Appendix 16-1,  the estimated consumption of raw 

materials per ton of product is given in Table 18-1. 

Table 18-1 

RAW MATHUAL CONSUMPTION PER TON OF FBRRO-ALLOIS 

Quartsite 
Manganese ore 

Scrap 
Limestone 

Charcoal (dry) 
Coke (dry) 
Electrode paste 

 _ Conaumption - i/fton 

iSâjt£Èâ&    l&JXàÙt 
1 100 

630 

545 
40 

1 940 

200 

480 
545 
70 

2 250 

510 

610 
22 

Transport 

In view of the high ash content of the local coke, 

it is essential to use charcoal for the production of high 

grade ferro-silicon in order ti ensure smooth furnace 

operation.    The annual material flow sheet is shown in 

Drawing No.  5131-IV-3. 

fliPt MMtt.1 IftYtfUt 

The general layout of the proposed plant is shown 

in Drawing No. 5131-IV-4.    The ferro-alloy plant is 

proposed to be located north of the Isfahan steel plant. 

The transport links enter the ferro-alloy plant from the 

eaátern boundary.    It is proposed that the ferro-alloy 

plant be connected by a short spur from the rail link 
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19 - Plant general layout and major facilities (cont'd) 

connecting the Isfahan steel plant to the railway 

network of the country.    The single track entry to the 

ferro-alloy plant is then bifurcated within the plant to 

serve the raw materials yard and finished storage yard by 

separate and short rail links.    The main road to the plant 1« 

also connected to the road linking the steel plant aad 

Isfahan. 

Raw material 
itetinrurfl 

The raw materials receiving and handling facilities 

are located along the northern boundary of the plant 

which permit the raw material traffic to be kept at one 

end.    Separate storage yards are being provided for all 

the major raw materials. 

furnace 
hu4T4|iy 

The stock house facilities are located to the south» 

parallel to the raw materials storage yard.    Crushing and 

screening facilities are separated in between the raw 

materials stockyard and stock house. 

The furnace building is parallel to the stock house 

with longitudinal axis running east-west.   Both the 

furnaces are located within the same building and at the 

same level to facilitate operation and supervision. 

The furnace building comprises four parallel bays, 

namely the transformer bay, furnace bay» tapping bay 

and the finishing and despatching bay.   A typical section 

of the furnace building is shown in Drawing No. 5151-JV-S. 
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18 - Plant general layout and major facilities ( cont'd) 

Power and 
wat» 

Road« and 

Future 

The ferro-ailioon furnace is located to the east, 

while the ferro-oanganeso furnace is to the west. This 

would facilitate the movement of slag which will be 

transported by trucks and dumped outside the western 

boundary of the plant. 

The olectric supply company's outdoor receiving 

substation is located towards south-east as it is expected 

that the incoming power line would be entering the plant 

from the eastern side.    Pump house and cooling towers of 

the water system are located closo to the southern 

boundary as the water main may be conveniently connected 

to the steel plant from that end. 

A suitable transport network has been provided to 

facilitate movement of men and material.    The length of 

roads within the plant boundary is 2.0 km and that of 

rail tracks 1.6 km. 

Space provision has be on made in the plant layout 

for future expansion.    Forro-aunganese facilities will be 

expanded westwards and ferro-ailicon facilities eastwards. 

Maior eoulpmont 

The list of major equipment proposed is given in 

Appendix 18-2. 
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18 - Plant general layout and major facilities (cont'd) 

Raw materials atoo Ward 

Quartsite le expected to be received in road trucks. 

As the source of supply is only 70 km distant fro« th« 

plant, a stock of three weeks' requirements in the 

storage yard would be adequate. 

Imported manganese ore will be received in railway 

wagons, manually unloaded and conveyed to the storage 

yard by a system of conveyors. Storage of three months ' 

requirements of imported manganese ore is proposed. The 

manganese ore storage facilities comprises five parallel 

stockpiles,  each served by a 8 m high tripper conveyor. 

Supplies of suitably sized limestone will come from 

the same sources which supply the requirement of the steel 

plant's blast furnaces and is expected to be received by 

trucks.    A separate stockpile for limestone is proposed. 

The coke and charcoal stockyards are located 

adjacent to the qu&rtsite stockyard and are adequate for 

storing two to three weeks' requirements.    Pay loaders 

have been provided for handling the raw materials. 

Separate crushing and screening facilities have 

beam provided for siting the quartsite and manganese ore\ 

The coke is expected to be received suitably sised from 
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IB - riant general layout and major facilities (cont'd) 

the Isfahan steal plant.    A single roll crusher has been 

provided for crushing the plue 75 na fraction of charcoal. 

The oharooal will be screened for separating out ai nus 3 • 

fines. 

The sites of raw materials required for ferro-alloy 

•melting are given in Table 16-2. 

Table 18-2 

RaV HATBUAL SIZES REQUIRED PDA 
FERRO-ALLOY SMELTING 

feiartaite 10 to 100 

Manganese ore 5 to    60 

Limestone 5 to    50 

Ooke 3 to   20 

Charcoal 3 to   75 

Sised raw material a will be moved to stock house bins by 

conveyors.    There is a common conveyor system for 

reduetants for both furnaces.    A separate conveyor system 

has been provided for other raw materials for each furnace. 

Stock house 

The  stock house comprises two separate systems of 

bins - one for each furnace.    Separate bins have bean 

provided for storage of different raw materials.   Bach 

furnace has a separate charging system comprising weifhing 

and conveying facilities.   Raw materials in weighed 
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Appendix    13-2 

PIBâOMNiL TO M TRAIM6D ABROAD 

JIU- 
Training 
duration 
non the 

General foreman           . 1 3 

Chief setallurglat     . 1 S 

Maintenance engineers. 2 3 

Shift foremen 4 6 

Desk operatore             . 7 6 

Maintenance foramen 2 6 

Tappen                         . 4 6 
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18 - Plant general layout and aajor faoilities (cont'd) 

quantities are withdrawn from the bina by a system of 

vibratory feeders and bolt weighers.    The raw materials 

are then conveyed by belt conveyor systems from the 

stock house to the furnace building and distributed into 

the feeding chutes of each furnace by separate système of 

conveyors. 

Scrap is stored in a separate shed adjacent to the 

ferro-silicon building and is transported to the plant by 

wheel barrows.    Weighed quantities of scrap is hoisted to 

the charging floor by an elevator. 

For ferro-silicon a 24,000 kVA   'low hood type' 

Farro-slllaon      smelting furnace has been provided with suitable cooling 

arrangement.    The furnace is proposed to be chute charged, 

and the distribution of raw materials at the top is done 

by a system of conveyors.    The furnace is provided with a 

charging/stoking machine. 

The tapping of the furnace will be done in ladles. 

The ladle with melt will be handled by a 12/3-ton EOT crane 

located in the tapping und finishing bay.    From the ladle, 

the melt will be poured into refractory lined tapping pans. 

The pans will be handled by the overhead crane.    Necessary 

facilities such as crushers, screens etc are provided for 

siting and handling the product. 
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18 - Plant general layout and major facili tie« (oont'd) 

Ferro- 

A covered rotating furnace with 20,000 kVA trans- 

former capacity has been provided for smelting ferro- 

manganese.    The three-phase transformer is equipped with 

an on load tap changer for remote control.    The furnace 

gas is cleaned in wet scrubbers.    Tho cleaned gas could 

be utilised for general heating purposes during winter. 

For casting the ferro-alloy, a furnace runner with 

skimmer is provided and the adoption of cascade system 

is proposed.    Refractory lined pans will be used for 

catting tho ferro-alloy into blocks.    The pana will be 

handled by a 12/5-ton BOT crane.    The ferro-manganese vili 

be suitably sized,  for which the necessary crushing and 

screening facilities have been provided. 

Solidified slag will be collected at the west end 

of the tapping bay by utilising the overhead crane and 

later transported by dump trucks to the dumping ground 

outside the plant boundary. 

Witt r mvlr irit« 
Recirculation system for water supply is proposed 

to be utilised to minimise the make-up water requirement 

of the plant.    The water requirement of the plant is 

proposed to be obtained from the adjacent integrated iron 

and steel plant.    The total make-up water requirement of 
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18 - Plant general layout and major facilities (cont'd) 

the plant is estimated at about 45 ou m per hour.    In 

addition, drinking water requirement of  2 eu m per hour 

is to be provided to meet the drinking and sanitary needs 

of plant personnel a» well as for firs fighting. 

Two separate recirculating systems are proposed as 

shown in Drawing No.  5131-IV-6.    A clean water recirculation 

system has been provided for meeting the water requirement 

of the fumaoe,   transformer,  compressor etc.   This is 

designed for 600 eu m per hour wator in circulation with 

a make-up water requirement of 30 eu o per hour.    The 

system comprises of pumps and necessary cooling towers. 

A contaminated water recirculation system has been 

provided for supplying the water requirement of the ferro- 

manganese gas cleaning facilities.    The system is designed 

for 100 ou m per hour in circulation.    The make-up water 

requirement is estimated at 15 ou m per hour.   Necessary 

settling facilities have boon provided for treatment of 

return water.    The sludge collected is proposed to be 

dumped outside the plant boundary. 

For emergency water supply one overhead tank is 

proposed with a staging height of SO m. During power 

failure, water will flow by gravity to the furnace. 
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13 - fiant general layout and major faciliti©« (cont'd) 

neotrlc Dower «vata» 

The olectrloal loading condition« of the plant are 

estimated a« given in Table 18-3. 

Table 18-5 

ESTIMATED ELKTRIOAL LOADING COHDITION 

Annual energy consumption ..      279.5 million WH 
Plant average load baaed on 

oalendur year ..      31 760 kW 

15-min max.  demand .,      39 237 kW 

Plant average  corrected Mwtr     ..      0.9 

Finn feeder capacity ..      45 OOO kVA 

Selection of pwflr svate« VDH-.A»»« 

The electric aupply company will have to sake 

suitable arrangements for providing firm feeder capacity 

of about 45 MVA. 

According to the present plans, power to the Isfahan 

steel plant will be fed from nearby substation over 63 kV 

overhead linos.    It is thorofore assumed that power to the 

proposed plant will also be made available from this 63 kV 

substation.    The electric supply company will have to 

bring power at 63 kV and step down to 20 kV at the smitft^ssfm 

corner of the plant site so that power can be fed to the 

plant at 20 kV over duplicate 20 kV feeders fro« the 

supply coapany'a 63/20 kV substation. 
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18 - Plant general layout and major facilities (cont'd) 

It is proposed that the plant nain distribution 

voltage will be at 20 kV on the buia of following con- 

siderations! 

i)    20 kV is one of the preferred voltages in this 
area. 

ii)    20 000 kVA and 24 000 kVA smelting furnaces 
can be economically designed to operate 
directly from 20 kV. 

iii)    At 20 kV power carrying capacity of cables is 
higher thun at 11 kV thereby reducing the 
number of parallel cables required for feeding 
these two high powered furnaces. 

iv)    Indoor metal-clad switchgaar is available for 
20 kV, use of which will permit installation 
of 20 kV indoor substation thereby reducing 
maintenance problems. 

Apart from the two furnaces all tho other plant 

electrical loads will be fed from 380/2Í0 volta medium 

voltage distribution system, as this is the prevalent 

Iranian standard distribution voltage. 

Plant power diatributlon svtem 

The proposed plnnt power distribution aystem is 

shown in Drawing No. 5131-IV-7, and the main features of 

the design are briefly enumerated below. 

i)    power will be purchased at 20 kV over two 
full capacity underground feeders. 

li)    tho supply company's feeders will be connected 
to the indoor metal-clad 20 kV switchboard of 
the plant main rocivin* station, which will be 
located on the  south «säst side of the Aunaos 
building. 
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18 - Plant general layout and major faciliti«» (cont'd) 

lii)   The two smelting furnaces will be fed 
directly from 20 kV bus over independent renote 
operated circuit-breakers and underground 20 kV 
cables.    These breakers will also act as furnace 
switching devices thus eliminating provision of 
duplicate breakers. 

IT)   The plant  auxiliary loads will be fed from two 
1000 kVA,   20/0.4 kV step down transformers 
connected to the two different sections of the 
20 kV bus. 

v) In case of total power failure vital services 
and plant emergency lighting vili be fed frost 
automatic sains failure diesel generating sets. 

Plant power supply equipment 

It is recommended that all awitchgear should be of 

indoor, enclosed, sheet steel design with air or minimum oil 

circuit-breakers of adequate interrupting rating.    The current 

ratings of the circuit-breakers shall be standardised at 400, 

•SO»IMO, 1600 and 2000 amps as per load requirements. 

For 380/8*0 volts  system two 1000 kVa,  20/0.4 kV 

transformers with 380 volts awitchgear combined in form of 

a load centre is proposed and will be located in the main 

receiving station.    lach section of the plant will have its 

own sub-distribution boards in fori of motor control centres 

which will be fed from the 380 V load centre. 

Co—unlflatlon avatam 

To provide two-way communication within the plant, 

it is proposed to provide a private telephone exchange 

having a capacity of 50 linea.   This system will have 
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18 - Plant general layout and ma, or faciliti« (cont'd) 

direct dialling facility for private oomminioation between 

extension«.    In addition, conference calling facili tie« can 

also be incorporated in the ays ten. 

A controlled electric clock system Is also proposed 

to indicato synchronised time throughout the plant and to 

provide impulses to the time recorders from a master clock. 

Hilirtframi and garrlae faslliUeg 
The maintenance and service facilities comprise of 

mechanical workshop, laboratory and transport tquipsient. 

The maintenance facilities include the necessary bending 

machines for the electrode casing and a limited number of 

other facilities for day-to-day maintenance of the plant. 

The laboratory is provided with necessary facilities for 

sample preparation and onemical analysis,   à wagon shunter 

has been provided for placement and handling of wagons 

within the plant boundary.    Two trucks have been provided 

for general material movement within the plant.    Transport 

of slag is proposed to be done through contract arrangement. 

Atntlliajv buildings 

The plant will have a main ofiice building which 

also houses the laboratory and first-aid station.    In 

addition, provision has been made for necessary gate house, 

canteen»  ablution blocks, stores,  road weighbridge etc. 

The auxiliary buildings and plant buildings are provided 

with necessary central heating facilities. 
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i£ - PLANT CONSTRUCTION 

Salient features of the construction of a ferro-alloy 

plant have been discussed in chapter 11 (Voline III). 

frwinftqr pfàit 

An important task in the preparatory phase will be 

Rav materials     investigations regarding raw materials.   Planning for the 

development of quartzite deposit to ensure continuous supply 

of the required quantity and quality of raw material will 

have to be taken up on priority basis.    Necessary investi- 

gations wouH also have to be undertaken to ensure availa- 

bility of adequate supply of charcoal from the neighbouring 

ragion*    The prospects of maxiniuing the use of local 

manganese ore would have to be properly examined« 

Maxim« utilisation of the infrastructure developed 

for the integrated steel plant is proposed.    The possibility 

of receiving adequate water supply for the plant, as well 

aa for the construction of the necessary transport links - 

roads and railway - from the existing facilities of the 

Isfahan steel plant would have to be negotiated and 

finalised. 
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20 - Capital oost estimate (cont'd) 

Fraight and 

Equipment 
•rootlan 

utilities, material handling and other miscellaneous 

facilities.   The e le otri o smelting furnaoe and associated 

equipment oost are baaed on international prices indicated 

by equipment manufacturers. 

Bulk of the equipment will be imported, involving a 

f.o.b. price of 0 4,3 million.    Local supplies may be 

limited to a part of utility and service facilities. 

However, at the engineering stage it may be possible to 

ino lude a larger component of local supply depending on 

availability, thereby reducing the import component 

correspondingly. 

QlfcffT 99rtff 

Essential oapital and commissioning spares will be 

purohased along with the main plant. The oost of spares 

has been estimated at 5 per oent of the oost of equipment. 

Ocean freight and insurance has been estimated at an 

average of 10 per oent of the f.o.b. oost of equipment and 

spares, all in foreign exchange.   Provision for inland 

freight and port handling has been made at 3 per oent of 

o.i.f, oost of imported equipment and ex-works oost of 

looal equipment. 

The erection oosts for equipment have been assumed 

at about 16 per oent of the f.o.b, oost of equipment.   This 

inoludes the provision for necessary tools, taokles and 

20-4 



M.   N.   DASTUR   *   CO   PRIVATE   LTD 
UNITCO MATIONS INDUSTRIAL OfVUOPMINT ORGANIZATION 

ruimnr MKWT ON 
nmo-Mxon mtm AND AUOT STUU H*MT m HMN 

20 - Capital cost ostinate (cont'd) 

erection rigs required which would be supplied by the 

erection contractor.   In view of complicated work involved 

in the erection of equipment suoh as furnaces and related 

facilities, it is envisaged that foreign assistance for 

erection will be required.   A provision of 20 per oent of 

the total ereotion expenses has been aade in foreign 

exchange. 

No provision has been made for ouatons duty as it is 

expected that in keeping with the Government polioy, the 

equipment and supplies imported for this project will be 

exempted from customs duty, as the plant is being set up 

for the processing of minerals. 

Engineering, supervision and oanstruotion adnlnlatratlan 

Provision has been made for expenses for engineering 

the project, administration and supervision of construction 

at IS per cent of the plant oost.   Of the total amount of 

$ 1.0 million, 30 per cent is allowed in foreign currency 

to oover the foreign exchange component of the consultant« s 

services. 

A S per oent provision has also been nade to oover 

contingencies. 
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21- OdßAMSATION. MáNP 

^miWfW-wi* 

A typical plant organisation structura has bean 

described in Chapter 13 (Vol. III).   The same considerations 

would apply also to this ferro-silicon/ferro-aaaganese plant. 

In estimating the manpower requirements for the 

proposed plant, provision of 16.6 per oent has been made for 

weekly offs.   The leave reserve has been provided on the basis 

of following annual leave entitleaentst 

Legal holidays 10 days 

Earned leave 12 days 

Estimated incidence 
of medical leave 
and absenteeism 14 days 

Earned leave or paid vacation varies in different 

parts of Iran.    In some parts it is 12 days per year and 

in other«, where bad climate is not unusual, it is 24 days 

per year.   Considering the proposed location of the ferro- 

alloy plant, the earned leave entitlement has been assumed 

as 12 days annually. 
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21 - Plant organisation, manpower and 
know-how requirements (cont'd) 

Reterve for leave and absenteeism has been provided 

only for workers.    Based on the leave entitleaent aentioned 

earlier, it is estiaated at 14 per cent of the total payroll 

of workers. 

The proposed manning list for the ferro-alloy plant 

including executives, supervisors, operation and maintenance 

personnel and administrative and cossiercial staff is given 

in Appendix 21-1 and summarised in Table 21-1. 

Table 21-1 

SUM-iARï OF MANNING LIST 

Executives                          - 5 
Supervisors                       - 27 
Operation and aaintenance 

personnel                       - 179 
Administrative &nd 

»rcial staff          - 81 

Sub-total - 292 

Reserve for leave and 
absenteeism - J£ 

Total - m 

The basic salary of different categories of personnel 

in the managerial, teohnioal and skilled cadres varies 

widely in Iran, depending partly on the location and type 
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21 - Plant organisation, manpower and 
know-how requirements(cont'd) 

of industry.    In the absence of any established wag« lavala 

for the ferro-alloy industry und^r consideration, it has 

been necessary to assume the salary scale of different 

categories of personnel in order to derive the labour and 

supervision component of production cost. 

The classification in terms of the proposed salary 

scales is indicated by the (E- ) series for executives, 

(3- ) series for supervisory grades, (W- ) series for 

workers, and (A- ) series for administration and commercial 

staff and are indicated in Appendix 21-1 against each job 

title.   The average salaries considered for each category 

are given in Table 21-2.   The salaries for executive«, 

supervisors and office staff are normally fixed on monthly 

basis.   Wage payment for workers in Iran is on hourly or 

daily basis for s kille a, semi-skilled and unskilled workers, 

whereas aéchenlos and chemists are paid at monthly rates« 

The average monthly salaries for workers indicated below 

bave been derived on the basis of the prevailing daily rate 

and SO-day month. 
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Table 21-2 

BASIC SAURIES AND WAGES FOR ÛIFFIKBNT 
SALARÏ CLASSIFICATIONS 

Salary olaasl- 

fi-1 
B-2 
£-5 

S-l 
S-2 
S-8 

W-l 
W-2 
u-s 

A-l 
A-2 
4-3 
A-4 

Average 
Hilf Y Bf r MBltl 

900 
750 
600 

660 
400 
240 
120 

100 
60 
40 

200 
160 
80 
40 

It la emphasised that the salary and wage itructure 

ahould be determined during projeot flnaliaation.   Tha 

reroneratlon ayates ahould have a bearing, among other 

thinga, on tha Job contant, experience and qualifica tlona, 

and a reaaonable growth potential. 

fallt gf khwr Mal liawnfailan 

Tha ooat of labour and supervision ooaprises tha 

baaio salaries and wages, and other fringe benefits. 
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21 - Fiant organisation, Manpower and 
know-how requirement"»(cont'd) 

The labour lava of Iran provide for health insurance 

schemes for workers to cover medical treatment to the insured 

and hie Immediate members of faaily, payment of wages during 

inability/illness, matrimonial allowance, maternity benefit, 

child allowance, retirement allowance to aged, burial costs 

to heirs and payment of stipend to heirs.   The health insurance 

premium amounts to 18 per cent of the basic wage of workers, 

of which 5 per cent is deducted from the salary and 13 per 

cent is contributed by the employer.    It is understood 

that it is oustomary to pay a bonus equivalent to one month's 

average earnings to workers during 'Nrnvruj'. 

Payment of shift premium and night premium for night 

shifts is in vogue and has been token into account.    It is 

also expeoted that suitable incentive schemes may be 

introduced. 

It is estimated that the various legal and extra-legal 

fringe benefits would increase toe total wage bill by an 

average of about 50 per oent. 

Imported know-how and assistano« will be required for 

oertain specialist service« durlag the construction of th* 

projeot and initial operation of the plant for a few years. 
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21 - Fiant organisation, manpower and 
know-how requirement a (cont'd) 

The know-how required could be broadly grouped as follow»» 

i) deiign, engineering and technical 
assistance during construction, and 

ii) production know-how. 

Deiim. engineering    and oonstruction earvlca. 

The design services are for project planning, 

•election of appropriate equipment and facilities, 

engineering and construction supervision, suited to looal 

requirements and conditions. Any error at this stage is 

permanent in nature and has far-reaching effects on the 

economics of the project.    Proper management and supervision 

of oonstruction are essential for ensuring expeditious and 

correct execution of oonstruction activities, 

ftflfliit to-tow 

Unlike production oí ferro-ohrome, smelting of ferro- 

sili oon and ferro-manganese do not call for extensive 

know-how.    It is suggested that the key personnel of the 

plant should be adequately trained abroad and during the 

initial period of operation some technical assistance may be 

obtained from suitable foreign agencies for starting up the 

plant and stabilising the operations.   Such technical 

assistance is also provided by the equipment suppliers. 
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21 • Plant organisation, manpower and 
know-how requireavsntsicont'd) 

Trsinina 

It is envisaged that 23 supervisors and operator« 

may have to be trained for three to six months' duration 

at given in Appendix 21-2.   The training expenses will 

include the home salary, travel to and from the training 

centre and allowance for staying abroad.   The average 

expenses of training for shift foremen and above categories 

is estimated at ß   1,200 per month and that for others at 

jf 850 per month.   On the basis of the training duration 

suggested in Appendix 21-2, the total expense for training 

is estimated at about $ 120,000. 

The technical assistance needed for the initial 

operation of the plant is to be imported from abroad. 

A provision for J   80,000 has been made to cover the 

expenses for experts in this connection. 
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Si - ffflWO• «IT 

The production coat includes all cost» associated 

with raw materials and processing then through various 

sections of the plant.   The production cost of the 

finished products comprises ooft of 

above materials. 

fort gf •mtffrtili 
The quantity of raw materials required for produc- 

tion of one ton- of salable products multiplied bjr their 

individual unit costs gives the total material cost. 

The estimated cost of raw materials delivered at 

site is given in Appendix 22-1 and summarised in Table 22-1. 

Table 22-1 

008T OF MAJOR RA» MATKALS 

Manganese ore 
Quartsite 
Limestone 

Ooke 
Oharooal 
Scrap 
Electrode paste 

Oost delivered 

•MS? 
41.0 
7.0 
2.0 

25.0 
61.0 
50.0 

158.0 
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19 - Plant construction (cont'd) 

Land 
acquisition 

Similarly, to ensure adequate supplies of power, 

appropriate action votila have to be taken for installing 

the outdoor substation of the power supply company. 

After the final decision on the plant site and 

obtaining necessary concurrence of the National Iranian 

Steel Company, prompt measures would have to be taken for 

acquisition of the land for the project.    Soil investiga- 

tions and survey work at site have also to bo tukon up oarly 

so that site preparation studies, foundation designs and 

civil work estimates    are   prepared in time« 

It is also essential that the project authorities 

Authorisation     take an early decision on the appointment of consulting 
tt BfQOfffd  

engineers.   This would expedite the finalisation of the 

general concept of the project and the preliminary work 

as well as facilitate an early start of the engineering 

on the project, 

CffisrtrwUon *MUtt°B 
J&ctensive construction facilities have already boon 

established at Isfahan for the integrated steel plant«    In 

order to minimiso the timo and investment costs for the 

forro-alloy plant, it is suggested that tho possibilities 

of utilising tho same construction facilities for the 

ferro-alloys plant may be considered«   Arrangements for 
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SS - Production oost estimât« (cont'd) 

Labour and 
supervision 

Matar 

The coat above materials cover« all other itene of 

expenses incurred in the production of finished products 

such as labour,  supervision, water,  fuel, power, 

maintenance,  refractories etc. 

Based on the manning list and average salaries 

indicated in Chapter 21, the annual cost for supervision 

and operation and maintenance staff including leave 

reserves works out to $ 585.000.    This estimate includes 

the provision made (50 per cent on basic salaries) for 

fringe benefits.    In order to estimate the production 

cost of ferro-alloys separately it is estimated that 

50 per oent of the total salaries would be charged for 

ferro-silicon and the other 50 per cent for ferro- 

manganese. 

The cost of water has been taken at the rate of 

# 12 per thousand eu m on the basis of the price estimated 

in the detailed project report of the Isfahan steel plant. 

The total make-up water requirement of the plant is 

45 ou m per hour of which 50 eu m per hour is for 

ferro-manganese production.    The drinking water require- 

ment of 10 ou m per hour is equally apportioned to ferro- 

silioon and ferro-manganese. 
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22 - Production cost estimate (oont'd) 

The other it «M of oo at above materials include 

Maintenance        oost for periodical repairs and maintenance, supplies, 
Md ImMÜH 

consumibles,  stores, refractories,  lubricants etc. 

To take care of these expenses a provision of # 8.7 

has be*n made par ten of ferro-silioon and i 3.0 

per ton for ferro-manganese.    An additional sum of % 0,65 

per ton of production of each f erro-allojr has been 

allocated to cover the relining expenses.    These estimates 

are based on ferro-alloy practioe prevailing in India. 

The general plant expenses cover the salaries and 

General plant     fringe benefits for the executives, administrative and 

commercial staff and other expenses for stationery, 

postage, telephone and insurance for fixed assets and 

inventories.    The total annual expense on this account is 

estimated at | 397,000 which has been equally apportioned 

for ferro-silioon and ferro-manganese for calculating the 

production cost of ferro-alloys.    The general administra- 

tion and overhead expenses per ton of ferro-silicon 

(76 per oent grade) is estimated at # 11.7 and that for 

ferro-manganese at % 5.2. 

Out 9f lllQfrlfi MMir 

The manufacturing expenses of ferro-silioon and 

ferro-msnganose excluding electric power, have been 

estimated in Appendioes 22-£ to 22-4.   As discussed 
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22 - Production coat estimate (cont'd) 

earlier, electric power constitutes a aignifioent portion 

of the production ooat of ferro-alloys.    The incidence of 

varying energy coats on the works production coat of the 

ferro-alloys Involved, other factors remaining the aarae, 

le indicated in Figures IV-5 and IV-4. 

The financial analyaia has been made on the basis of 

an average power rate of 5 mills   (0.375 rials) per kWh. 

Aa Mentioned earlier, this is approximately double the 

power rate charged for tho Arak aluminium plant.    The rate 

of 5 mills per kHh is considered reaaoneble for an electro- 

aatallurgical plant like the proposed ferro-alloy plant with 

a large power consumption. 

f|QdjrtiM «It 

The works production ooats of ferro-silicon and 

forro-aanganeae on the basis of the suggested power rate of 

5 mills per kWh are given in Table 22-2. 

Table 22-2 

PRODUCTION COST ESTIMATE OF FERRO-SIIICON AND 
FERRO-MANGANESE 

Coit of Mterials 
Coit of electric 

powor §/ 
Other ooats 

Tton 

75.53 

43.10 
32.35 

I8j M&9 Tton 

44.66 

23.50 
23.51 

Total JJUJS. 91.67 

f/   Average power coat 5 »illa/kWh 

¿/ton 

110.34 

17.50 
18.77 

146.61 

22-4 
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In this chapter the financial implications of the 

project for first fifteen years of operation have been 

discussed. 

Es*1»^ Projet «tf 
The total projeot coat comprises capital cost of the 

plant, promotional expenses, start up expenses, training 

expenses and expenditure incurred in obtaining technical 

assistance,    the östimated total project cost is given 

in 1 ul*. 41-1. 

Table 23-1 

HTIMtTED TOTAL PROJECT COST 
(Thousand dollars) 

1. Plant cost 
2. Promotional expenses 
3. Start up expenses 
4. Training expenses 
5. Teohnioal assistance 
6*   Interest on loan during 

construction 

Total 

Foreign Local 
ourrenar Qurrenar Total 

6 139 3 719 
SO 

9 8S8 
- 50 
- 32 38 
48 78 140 

. SO 80 

6 Sal 3 869        l2Jé£ 
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33 - Financial analysis (cont'd) 

Proaotional 
WWII 

Start up 

Training 

Teohnioal 

The total projeot coat is estimated at about ¿ 10.5 

million of which the capital cost of the plant is ¿ 9.9 

million as discussed in chapter 22. 

The promotional expenses include expenses for issue 

of shares, company flotation, printing of memorandum and 

articles of association etc. The entire expenditure of 

i 50,000 is expeoted to be in local currency. 

Start up expenses include the cost of materials, 

utilities, consumables and labour involved in trial runs 

to start the plant. The entire expenses estimated at 

S 32,000 are assumed to be incurred in local currency. 

The estimates for expenses in training key personnel 

have been diaous3ed in chapter 21. The expenditure 

incurred in this oonnootion is partly in local currency 

and partly in foreign currency. The local currency 

expenditure of $ 78,000 oovers the salaries and wages of 

the key personnel during the training period and travel 

expenaee from Iron to and from the training centres abroad. 

Ill living expenses at the place of training estimated at 

$ 41,000 have to be inourrod in foreign currency. 

A provision of | 80,000 in local currency has been 

mad« to oover the expenses to be inourred on foreign oxpert« 
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23 - Financial analysis (cont'd) 

to provide technical assistance during initial period of 

operation. 

The interest on loan capital during the construction 

Interest period is part of the total project cost.    It is assumed 
during 
construction     that no payments against the interest accumulations will be 

made till the plant goes into production.    Based on phasing 

of borrowings, the interest on loan capital computed at 

8 per oont per annum during construction period works out 

to i 400,000. 

Financing pattern of capital 

The oapital structure as enviaaged provides for raising 

i 5 million by equity oapital and the remaining i 5.5 million 

ae loan.    The financing pattern has been evolved on the basis 

of the proposed construction schedule, and is given in 

Tabla 23-2. 

Table 23-2 

PEfllNOING PATTERN OF OAPITáL 

(Thousand dollars) 

1st 2nd 
XfJE        Total 

ïauïty oapital ..      2 500 
Loan amount 
Interest on loan 

during oonstruotion 
at ^ •• » 

Total Q*plta|      ..      2 800 

2 500 
5 i00 

400 

9 000 

5 OOO 
5 100 

ID 500 
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33 - Financial analysis (oont <d) 

Profit and loas attenant 

The profit and loss statement has been prepared on the 

basis of the following assumptions i 

i)    Production!    The plant can operate at the rated 

oapacity within three years from the date of 

starting up.    However, the aotual production of 

ferro-manganese is assumed at a lower level than 

the rated oapacity till the 8th year to match 

the anticipated domestic market demand.    From 

the 9th year, the plant is expeoted to produce 

at the full rated capacity. 

il)    Pattarli of aalest    It is assumod that ferro- 

silicon will be sold in the domestic market to 

meet the local demand and the surplus will be 

exported.    In the case of ferro-manganese, the 

works oost of production amounts to i 146.6 per 

ton.    Since the export price per ton is about 

$ 105  (based on U.K. market prices for the laat 

quarter of 1969), it is assumed that ferro- 

manganese will be produced to meet the local 

demand only and there will be no exports. 

However, the implications of exports are also 

discussed later in this ohapter. 
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23 - Financial analysis (cont'd) 

The pattern of sales has bean assumed as given in 

the following tabic: 

Table 23-3 

PATTERN OF SALES OF FERROALLOYS 

Government 
protection 

Year of Forrç-eilicon (75#J Ferro-manganose 
°i>e£attfi& Domestic         ExDort 

tons               tons 
domestic 

tons 

I 4 500           4 500 13 000 
II 6 000             9 000 17 500 

III 7 500             9 500 22 000 
IV 9 000            8 000 26 500 

V 10 000            7 000 29 000 
VI 11 000            6 000 31 500 

VII 12 000            5 000 34 000 
VIII 13 000            4 O00 36 500 

IX 14 000             3  000 38 000 
X 15 000            2 000 38 000 

XI 16 000            1 000 38 000 
ni to xv 17 000 38 000 

iii)    Sj^e.s EEiSS*    The 3ales price of ferro-alloys has 

beon estimated taking into consideration the local 

prices prevailing in September 1969, and U.K. prices 

of 1969 and the policy regarding protoction and 

subsidy of the Imperial Government of Iran.    The 

Ministry of Economy, Imperial Government of Iran, 

has indicated that if necessary a protection of 

30 per cent maximum on c.i.f. value could be exten- 

ded to local producers for sale of ferro-alloys in 

the looal market., and a subsidy of 20 per cent 

maximum on f.o.b. price could be granted for exports, 
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19 - Plant construction (oont'd) 

Surveys 

the iupply of water and power requiremonts for construction 

may bo made from the National Iranian Steel Company. 

An initial survey will have to be conducted to fix 

a grid pattern at the selected site and to locate the nain 

rofereno« towers for a précision survey to be carried out 

at a later dato« 

A central construction campus consisting of open 

storage areas,  covered sheds etc will have to be constructed 

to receive and store construction material, consumables 

and incoming equipment.   Spocial provision will havo to be 

made for storage of oomont in covered sheds. 

The major activities of plant construction with their 

durations are indioatod in the construction schedule given 

in Drawing No. 51S1-IV-8.    The major operations In their 

proper sequence are outlinod in the oritioal path network 

given in Drawing No. 51S1-IV-9 and the activities that will 

need special oare for tho complot ion of the project in time 

are emphasised«    It is expected that the complot ion timo 

of the projeot excluding the preparatory phase would be 

about 84 months« 

19-5 



M.   N.  DASTUft   »   CO   PRIVATE   LTD 
UNITED NATIO« WfOMIftMl Of tttOMMINr OñCMUZATiOH 

HMHtUTT MPMT ON 
rmo-mm RANTS AN» Attor mus nmr m MAN 

83 - Financial analysis  (cont'd) 

Prevailing 
BflCtfl 

Rocont prioos of 75 por oont grado forro-silioon 

and forro-mangana se aro given in Tablo 23-4. 

Tablo 23-4 

RECENT PRICES OF FERRO-SILICON AND FERRO-MANGANESE 

Forro-silioon   Ferro-aenganese 
i7S|jgeflii ...  

js/ton J/ton 

f .o.b. West European port 
f.o.b. India 
o.i.f. Khorraaahahr 
f.o.r. Isfahan 
f.o.r. Isfahan 
f.o.r. Arak 

Bi Vafii lirtat 
1969 - 3rd quarter 

- 4th quarter 
1970 - 1st quartor 

Sop 1969 
Jun 1969 
Sop 1969 
Sop 1969 

220 

250 
290 a/ 

170 d/ 
180 ¿/ 
196 y 

lie 
140 
180 a/ 
288 y 
266 g/ 

120 
123 
133 

a/   Oorivod by adding ouatoas duty and intarnal freight 
to c.i.f. Khorraaahahr prioo 

by   As por dotailsd project report of Isfahan stool plant 
o/   As por Msnorandum of instructions for designing of 

•achino building plant st Arak 
d/   Maximum of bulk delivery 

Jala« P^aa 
The selling prices assumed for this study are 

as followi t 

Market 

DMostie 
Bxport 
••port 

Forro-silioon 

on 
ÏSH&ËÈBÊUÈËËÊL 

§7ton 
f.o.r. Isfahan 
f.o.r. Isfahan 
f.o.b. Persian gulf port 

280 
135 
160 

200 
85 

105 
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23 - Financial analysis (cont'd) 

iv)    Salts receipts* The total sales receipts are 

oomputed on the basis of the proposed pattern 

of sales (Table 23-3) and the sales prices as 

assumed above. 

v)    Manufacturing expenses:    The manufacturing 

expenses include cost of raw materials, elec- 

tric power, labour, supervision, general plant 

expenses and other costs.    The other costs 

comprise expenses incurred for utilities, 

consumables, repair and maintenance and re- 

lining reserve.    Tho different items of costs 

involved in the manufacturing expenses have been 

discussed in chapter 22 for ferro-silicon and 

ferro-manganese separately.    The total manu- 

facturing expenses are computed on the basis of 

the total annual production and the costs 

involved for each item per ton of production as 

discussed in chapter 22. 

vi)    Decreoiationi    Depreciation has been calculated 

on straight line basis at 8 per oent per annum 

on the plant cost excluding land. 

•**)   Working oanJtalt   Working capital requirement is 

estimated as oqual to 3 months* manufacturing 

expanses. 
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23 - Financial analysis  (cont'd) 

Interest on working capital has been taken at 

12 per cent per annum. 

viii)    Repayment of loan capital and interaett   The 

loan capital is assumed to be repaid in 

10 equal annual instalments starting from the 

third year of opération.    Interest on loan capital 

at 8 per cent has beon assumed to be paid annually 

on the balance amount outstanding at the beginning 

of tho year. 

ix)    Deferred. w*rav*t     Tho expensos incurred in 

starting up the plant, in obtaining technical 

assistance and the interest on loan capital during 

construction period have been amortized in full 

in the first 10 years of operation in equal 

instalments.    The total deferrod charges work to 

$ 682,000 as follows: 

(Thousand dollars) 

1. Promotional expenses 
2. Start up exponaos 
3. Training expenses 
4*    Teohnical assistance 
5*    Interest on loan 

during construction 

Total 

This amount has been rounded off to t 700,000 and 

amortization charge per annum is t 70,000. 

• • 50 
,. 32 
., 120 

• • 80 

. * ¿go, 

. • m 
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x)    Taxation»   According to the Inland Revenue Act 

1967, corporations are taxed on their gross 

profits, less exemptions.   Exemptions which could 

be availed of are: 

i)    5 to 100 per cent of the gross profit for   S 

years depending on the importance, nature 

and geographical location of the proposed 

industry; 

ii)    gO to 100 per pent of the groas profit for 10 

years for enterprises located outside the 

principal cities, near the geographic bounda- 

ries of the country; and 

iii)    export incentive in the form of full exemption 

on profits earned from exports. 

Considering the importance of the ferro-alloys industry 

and the proposed location of the project (about 43 km outside 

the city of Isfahan) it is assumed:    (a) the projeot will be 

exempted from payment of inoome-tax for the initial period 

of five years, and (b) thereafter (from 6th year onwards) 

profits earned from exports will be exempted from taxi and 

(c) 50 per cent of the profits earned from domestic sale after 

the initial period of 5 years will be exempted from the tax. 
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23 - Financial analysis (cont'd) 

It will be observed that tax will be payable only 

from the 6th year of operation.    For the purpose of this 

•xercise an adhoc taxation rate of 33 per cent of the 

total inoome from the project from the 6th year onwards 

has been assumed. 

The state »-.il. r?     himated profit and loss after 

iroi.it and tax resulting from the operation of the plant over a 
loss atate» 
MUÍ        period of 15 years is given in Table 23-5.    The results 

of the first two years reveal a total loss of about 

¿ 766,000; all the subsequent years reveal profits.   The 

profits improve over tho years as the long-term loans 

are being repaid and interest charges are progressively 

reduced.   Also, as the deferred charges are amortised in 

the first ten years of operation, there is a marked 

improvement in profitability from the eleventh year. 

The cumulative net profits after tax over the 

fifteen year period are of the order of about ¿f 21 million 

yielding an annual average net profit after tax of 

é 1.4 million.    This corresponds to a return of about 

13*3 per cent per annum on the initial investment of 

i 10.5 million. 
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33 - Financial analysis (oont 'd) 

Gash flow 

Estimated figures of cash flows generated by the 

project operations over a period of 15 years are presented 

in Table 23-6.    It will be seen from this table that 

sufficient funds are available from the third yenr of 

oporation for repayment of long-term loans at a fairly 

steady rate.    The full amount of long-term loans is repaid 

by the twelfth year.   After repayment of long-term loans, 

there is a cumulative net surplus of about i 26 million at 

the end of tho fifteenth yoar against the shareholders » 

investment of about t 5 million.- 

Contributory margin 

The difference between the annual sales receipts and 

sum of annual costs of raw materials, power and other direct 

manufacturing costs represents the  'contributory margin'. 

This amounts to Í 4.59 million on the ninth year, which is 

the first year of production at rated capacity.    This 

corresponds to a contributory margin » sales receipt ratio 

of 0.39.    It increases to t 5.02 million from the twelfth 

year onwards when the entire production is sold to the 

domeetio market, giving a contributory margin : sales 

receipt ratio of 0.41. 
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Profit/i03s after tax 

¿.cid« depreciation 

dtft»r*öd charges 

Operating surplus/ 

Loan repayment 

Net burplaa/deficienoy . ourrent 

. oumulatire 

Table '< 

GASH FLOW S 

(Thousand a 

-1- 
JiL JL -i n 

.641 -125 373        907 1 243    1 1 

714 7C1 7L4        714 784         7. 

70 70 70          70 70 

213 729 1 227    1 761 2 097    19' 

550 550 550 5J 

213 729 677 1 211 1 547 1 4v 

213        942    1 619    2 830    4 377    5 7t 

SECÎIIH  ~\     | 



Tabi« 83-6 

CASH PLOW STàTMWT 

(Thousand dollars) 

Table 83.6 

. Ja. JL_ _íL jg tf'lÜL. JET 

373 907 1 243 1 103 1 383 1  fó'* 

714 764 704 784 764 704 

70 70 70 70 70 70 

1 227 1 761 2 097 1 957 2 137 ì A.- 

1 698 1 825 1 999 2 125 2 413 2 680 2 680 

704 764 7E4 764 399 - - 

70 70 - - - »» • 

2 552 2 679 2 783 2 909 2 812 2 eoo 2 680 

550        550        550       550        550       550 550 550 550 550 - 

677    1 211    1 547   1 407    1 567   i Q58      2 002     2 129      2 833      2 359      2 812      2 680      2 680 

1 619    2 830    4 377    5 764    7 371   9      9    11 231   1?  360   15 593    17 952    20 764    23 444    ¿6 134 

I    SE CTI t N   2 
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19 - Plant construction (cont'd) 

After tha capacities and typ« of major equipment ara 

decided upon, the specificationsand tender documente will 

have to be prepared by consulting engineers for inviting 

tendera from «elected parties on a global basis.    The issus 

of tenders and the placing of orders will be phased out in 

the order of priority so that the equipment is delivered 

in time and units planned for early completion as well as 

those with long delivery period are expedited. 

The feasibility of having the equipment manufactured 

locally will have to be investigated.   Maximum utilisation 

of local supplies will be kept in view at all étages of 

designing and engineering. 

The erection of major equipment will be entrusted to 

firms having sufficient experience, finan c«, tools, taokles 

and skilled labour, and the work will be carried out under 

the guidano« of the equipment supplier« 

ailMamTIm •ttiJWflrt 

Structural steel requirements which cannot be met 

from the local producers are proposed to be imported 

diraotly by the projeot authorities*   Fabrication of 

structural stoel (totalling about 2,t00 tons) will be 

li-4 
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23 - Financial analysis (cont 'd) 

Braak-ovnn „h.,t 

The break-oven chart (Fig. IV-5) indicatos tho 

variable coat, total cost and sales reoolpt at various 

levels of output.    For the purpose of this exercise 

fixed costs are deemed to includo the following» 

1)    labour and suporvision, 
11)    general plant expenses, 

iii)    depreciation, 
iv)    deferred charges, and 
v) interests on working and loan capital. 

The fixed costs work out to Í 2.05 million in the ninth 

year (the first year of operation at the rated capacity). 

The variable cost comprises costs of following items i 

1)    raw materials, 
ii)    electric power 

iii)    other manufacturing exponaos 

Tho cost of these variable items amounts to i 7,34 

million per annum at the rated capacity of the plant thus 

bringing tho total costs to about #9.4 million per annum. 

The soles realisation in the ninth year is about 

t 11,9 mixlion or any | 12 million and the break-oven 

chart (Fig. IV-5) is proparod on the basis of sales 

realisation and expenses in the ninth year of operation. 

It will be soen from tho chart that the break-even point 

is roaohed whon the plant operates at about 44 per oont 

of the rated capaoity. 

23-14 
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13 - Plnanoial analysis (cont'd) 

Adjusted 

lafrtraH rali af rrtyra 
The cash flow figures adjusted to find out the real 

oaah surplus generated by the plant operation for working 

out the internal rate of return and the excess present value 

are given in Tabic 23-7, 

Table 23-7 

ADJUSTED GASH FLOW 

(Thousand dollars) 

Operating 

FMirisW 

toreat Residual 
value of 

Salvaged 
working Tear of 

operation 
Working       Loan 
ojfijti&a   capital 

Adjusted 
-Ln.£L2ï. 

I 213 120 440 773 

II 729 156 440 1 325 

III 1 227 180 440 1 847 

IV 1 761 192 396 2 349 

V 2 097 204 352 2 653 

VI 1 957 216 308 2 481 

VII 2 137 228 264 2 629 

VIII 2 4Q8 240 220 2 828 

n 2 552 240 176 2 968 

z 2 679 240 132 3 051 

XI 2 783 240 88 3 HI 

HI 2 909 240 44 3 193 

XIII 2 812 240 - 3 052 

XIV 2 680 240 - 2 920 

XV 2 680 240 - 980 2 000 5 000 

a/   Pro« Table 23-«. 
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23 - Finanoial analysis (cont 'd) 

For this adjustment, apart from adding back depreciation 

charges (which do not involve actual cash outflows during 

the operation period), interest on long-term loans and 

interest on working capital have also been added back to 

net surplus from operation.    In the fifteenth year of operation, 

the residual value of the plant estimated at about 4 980,000 

(10 per cent of the original plant cost) is added back.    The 

working capital requirement of about t 2 million is also 

shown as fully salvaged at the end of fifteen years and for 

the purpose of this axeroise, shown as an inflow in the 

fifteenth year. 

Internal 
rate of 

The beginning of the first year of operation is taken 

as the aero point for the purpose of working out present 

values and, therefore, all fixed investment outflows during 

the two year construction period have been compounded. 

Outflows by way of working capital during the first eight 

years of operation are discounted and all cash inflows 

representing net operational surplus as derived from 

Table 23-7 have been discounted.   All outflows are assumed 

to be occurring at the beginning of eaoh year and inflows 

to accrue at the end of eaoh year.   In Table 23-8 the 

present values of the outflows and inflows have been arrived 

at by adopting two trial rates - 14 per oent and 15 per oent. 

This analysis reveals that the internal rate of return after 

ttjc on this project is about 14.8 per oent. 

23-17 



»•^s 

M.   N.  DARTUR   ft   CO   PRIVATI   LTD 
UNfTIO NATIONS INDUSTRIAI DiVUOMHNr ORGANIZATION 

HAMMUrr MPOftT  ON 
nmo-Hian PUNTI ANO AUOT ITUU PUNT IN NUN 

25 - Financial analysis (cont'd) 
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83 - Finanoial analysis (cont'd) 

Bxoa« nraaent  va^ fmlfÜi 

The adjusted net cash flows (given in Tabic 23-7) have 

been discounted at a rate of 8 per cent to work out the 

estimated present value of the not inflows over tho fifteen 

year period and is given in Table 23-9. 

It is noted that tho total prosent value of net inflows 

at 8 por cent amounts to f 21 million as against a total 

outflow of about t 13 million including working capital.    Tho 

oxcoss present value on this basis amounts to i 8 million 

(4 21 million - 13 million). 

The present value index which is worked out as the ratio 

of the total present value (I 21 million) divided by total 

outflow (4 13 million) is 1.62. 

Pay-back period 

The pay-back period is worked out on tho traditional 

basis of actual net inflows and also on the basis of discounted 

not inflows.   For this analysis, only fixed invoatment 

($ 10,5 million) is taken into consideration; investment in 

working capital is ignored.   Thorefore, only interest on 

long-term loans is added back.    The working is shown in 

Table 23-10. 

On tho traditional basis, the pay-back period is worked 

out at 7.2 years and on discounted basis at 8 per cent per 

annum it works out to 8.5 years. 
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23 - Financial analysis (cont'd) 
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23 - Financial analysis (cont 'd) 

Tabic 23-10 

A.    qAflH INFLOW 

PAY BACK PERIOD 
(Thousand dollars) 

Current    Cumulativi 
lar        (I) 

Present v 
at 8* d 

alue of (5) 
Year of Add interest Adjusted 

ojeration Current Cumulative 
•!r (4Í (sPtWh w 

I 213 213 440 653 605 605 

II 729 942 440 1 169 1 002 1 607 

III 1 227 2 169 440 1 667 1 324 2 931 

IV 1 761 3 980 396 2 157 1 585 4 516 

? 2 097 6 027 352 2 449 1 666 6 184 

VI 1 957 7 984 308 2 265 1 427 7 611 

VII 2 137 10 121 264 2 401 1 400 9 Oil 

VIII 2 406 1¿_Í32 220 2 686 1 419 10 450 

IX 2 552 15 081 176 2 728 1 364 11 794 

X 2 679 132 2 811 1 301 13 095 

XI 2 783 88 2 871 

ni 2 909 44 2 953 

nu 2 812 - 2 812 

XIV 2 680 - 2 680 

XV 2 680 - 2 68C. 

t?i   flÉlH flllTntfï (Investment) 

• • 

• • 
struotion 

Estimate for Present value 
ifllMUttâffl it fi 

2 916 
8 208 

£ 

2 500 
7 600 

400 

0.12 non the 
18-24 months 
Interest during oon 

10 500 11 124 

tcthod -     10 500 - 10 121 
:     Tjtf. (a) Conventional m a     7 + *Y T4M years 

(b) Present value basis =    fiJl 
364 

years 
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aavlnga in foreign exchange 

For the establishment of the proposed plant the foreign 

exchange requirement will be about ¿6.6 million. As against 

this, Iran will not only be self sufficient in respect of its 

ferro-silicon and ferro-manganese requirement, but there will 

be a recurring saving in foreign exchange. 

However,  initially Iran will have to import manganese 

ore, electrode paste, refractories etc.   The net annuel 

savings in foreign exchange for the first fifteen years of 

operation are estimated in Table 23-11, 

Year of 

i 
ii 

in 
IV 

V 
VI 

VII 
VIII 

IX 
z 

XI 
XII 

XIII 
XIV 

XV 

Table 23-11 

SAVINGS IN FOREIGN EXCHANGE 
(Thousand dollars) 

Foreign exchango       Cost of 
oarniags flpm imported 

ferro-i 
Import 

E"»1*!68 

ort ofT 
OS- 

Net ~r K/    —r .CäpTtäT 

720 
1 440 
1 520 
1 280 
1 120 

960 
800 
640 
480 
320 
160 

3 075 
4 125 
5 175 
6 225 
6 850 
7 475 
8 100 
8 725 
9 200 
9 450 
9 700 
9 950 
9 950 
9 950 
9 950 

1 029 
1 416 
1 760 
2 082 
2 261 
2 439 
2 618 
2 797 
2 904 
2 904 
2 904 
2 904 
2 904 
2 904 
2 904 

540 
540 
540 
540 
540 
540 
540 
540 
540 
540 
494 
494 
251 

2 226 
3 609 
4 395 
4 883 
5 169 
5 456 
5 742 
6 028 
6 236 
6 326 
6 462 
6 552 
6 795 
7 046 
7 046 

la 871 
rSn f/   Based en exports indicated in Tables 23-5 and f ,o.b. price givi 

in page 23.6 
y   Based on Sept 1969 c.i.f. Kborramshahr prices of ferro-alloys 

(Table 23-4) and domestic sales indicated in Table 23-5, 
excluding ouatons duty and internal freight. 

o/   Based on production indicated in Table 23-5. 
d/   63* of depreciation plus 65* of deferred charges given in Table 23-5. 
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85 - Financial awO/ais (ooat'«l) 

lb» aatimated saving in foreign exchange in the first 

/ear of operation is # 2.2 million and increases progressi- 

vely to about 4 7 million per annum by the 15th year.    The 

total net savings in foreign exchange in the first 15 years 

of operation amount to about $ 84 million. 

Rate of return of foreign exahange 

For working out the rate of return, the foreign 

exchange, cash flow figures have been adjusted.    The foreign 

exchange cash outflows during the two years of construction 

period have been considered as 63 per cent of the total 

outflows indicated in Taolu 23-9.    (This corresponds to the 

same proportion as the foreign exchange component of 

capital investment).    The annual foreign exchange flows 

have been derived by adding back the expenses on capital 

charges to the net savings (Table 23-il). 

All outflows are assumed to be occurring at the 

beginning of the year and inflows to accrue at the end of 

the year.    The start of operation has been considered 

as the aero point.    The present values of outflows and 

inflows have bean calculated at different rates and are 

given in Table 23-12.    The analysis indicates that the 

rate of return of foreign exchange is 43.7 per cent. 
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carried out at ait«. The selection of contractor» aay 

preferably be done on the baeie of rate contract (rate 

per ton) for different categories of ateelvork. 

Civil work 

Construction of ancillary building! euch aa adminis- 

tration office, canteen etc and construction of roads have 

to be taken up wall ahead of the plant buildings«    During 

the construction period, these buildings aay be utilised 

as site off iocs« 

Tenders hare to be invited for the construction of 

foundations for plant buildings and foundations for 

Machinery and equipment«   Contractors with sufficient 

ejsperienoe of this kind of work have to be engaged to 

ensure speedy and effioient execution of the work«    Tenders 

will be oalled on item rate basis end quantities for all 

the major itoas of work will be indicated in the tender» 

Total quantity of r,o. work ia estimated at about 9,200 ou i 

It will b« advisable to take up the construction of 

the nain internal roads and early as possible to avoid 

unnecessary construction of a number of temporary roads 

independent of the peraanent roads«   The roads should be 

10-8 
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83 - Financial analysis (cont'd) 
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23 - Financial analysis (cont'd) 

Effact of ferro- 

The financial analysis presented so far has not consi- 

dered export of ferro-manganese, as the cost of production 

is below the export price obtainable as discussed earlier. 

However, in the first eight years of operation the plant does 

nave excess capacity for production of ferro-manganese and 

since there is no demand for it in the home market, the 

implications of export may be considered.   Although the export 

price may not cover the full cost of production, the possibility 

of export should be explored with a view tot 

a) earn foreign exchange towards compensating for 

the exchange inourrod in initial imports of 

manganese ore, and 

b) improve the commercial viability of the project by 

spreading the incidence of fixed charges over a 

larger quantity of production. 

The second objective will be achieved provided the export 

price is adequate to cover atleast the works coat of production. 

However, as discussed earlier, the works cost of production is 

about i 146 per ton as against the export price of only i 105 

and hence by producing the extra quantity the plant 's economics 

will deteriorate and involve losses in local currency at the 

rate of about t 41 (| 146-4 105) per ton of production. 
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23 - Financial analysis (cont 'd> 

The only consideration then for manufacturing ferro- 

manganese would be to earn foreign exchange and the implica- 

tions of doing so are now examined.   After meeting domestic 

demand, the exportable surplus available is as follows: 

Yftr 9f 9wraU9fl 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX onwards 

Tons 

9 000 
10 000 
11 000 
11 000 
9 000 
6 500 
4 000 
1 500 

The works cost of production of ferro-manganese has been 

estimated at 4 146 per ton.   The foreign exchange component of 

the works cost with different proportions of imported manganese 

ore and f.o.b. earnings aro compared as follows» 

Proportion of 
importod 

100 
80 

Foreign exchange in 
work cost of furro- 

BffttdWHP» 

71.5 
58.0 

Export prioe of 
ferro-manganese 

105 
105 

With lOOJg imported ore, foreign exchange earned through 

export of ferro-manganese is estimated at 4 33.5 (4 105 - 

i 71.5) per ton. 
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23 - Financial analysis (cont >d) 

At the rate of ¿ 33,5 per ton of production, the 

additional foreign exchange Inflow arising out of ferro- 

manganese export for the first eight years of operation 

would be about t 2 million as worked out below: 

Year of 
°Mr»U9B 

I 
II 

III 
IV 

V 
VI 

VII 
VIII 

Foreign exchange 
e*Mflfl fF9J «"pott 

('000 W) 

301 
335 
368 
368 
301 
218 
134 

Total 2 076 

The effect of forro-manganese export on return on 

foreign exchange has been evaluated in Table 23-13,   The 

analysis indicates that the rate of return of foreign 

exchange would correspond to 45.4 per cent if the surplus 

ferro-manganese is exported. 
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23 - financial analyste (cont'd) 
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Appendix 17-1 
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10 - Plant construction (cont'd) 

built in two otages.    In the first phase of work, only 

water bound maoadam roads nood be constructed and opened 

for traffic during plant construction.    In the final phase 

these roads may bo repaired as ro qui rod and wearing 

surface provided« 

Manpamufliit and supervision p£ QOrwtrttQtlQB 

The organisation requii^d for the supervision and 

aanagsnont of construction will be determined in relation 

to the detailed construction schedule.   Modern mthods of 

project control such as CPM and PERT will be utilised to 

anticipato bottlenecks and take advance action,    Oontrol 

on the construction programo will bo daywise, weekwise and 

•onthwise and the actual perfomanoe will bo oosparod 

continuously with the sohedulo, as records of progress 

unrelated to a sohedulo aro doeoptive,   A control coordi- 

nating organisation will bo nooossary to onsure the offloiant 

ojwoution of tho various faoots of tho construction 

programo* 

10.6 



M.   N.   DAITUR   ft   CO   PRIVATE   LTD 
IMHTtO NATIONS mWWâL MVElOMMiNT OKAMZATION 

ntmurr MMNr ON 
WKW-MIO»  HANTS   MUD   MUH   STUU  HJHt  IN   MMN 

Appendix 17-2 

COMPARISON OF CAPITAL AND OÄJUTING 008T FACTORS 

ilUtt 
A.    Capital cost factor« 

!•    Sita préparation There «ay not be any significant difforme» 
in the ooet of site preparation at 
different location« 

2,    Coat of conatruotion material 

Cement A/ton ,, 
Sand ¿you m 
Gravel A^cu m 
Brioka ß/l 000 

• » 

3.    Coat of conatruotion labour, SVday 

Unskilled 
WeIdor 
Plastering mason 
Mason 
Blacksmith) 
Plumber ) 
Bar bender) 

• * 

4.    Infrastructure development 

Water 

Transport 

Power 

5,    Transport of imported 
equipment and supplies 
to aite 

6»    Special considerations   .. 
in design 

26 
4 
4 

11.3 to 13.3 

1.33 
4.67 
3.73 
5.33 

4.00 

Separato intake, 
treatment plant and 
2 km pipeline 

2 km rail link 

None 

c.i.f. oost • freight 
oost to transport 
about 125 km by 
road or 137 km by 
rail 

Buildings to have 
oomplete aide sheet- 
ing for protecting 
against dust storm. 
Some precautions 
against soil 
corrosion 

18.7 
1.6 to 2.3 

It« 
6.0 

1.07 
2.67 
4.00 
4.00 

2.67 

None 

Short spur to connect 
to steel plant link 

None 

c.i.f, oost • freight 
oost to transport 
about 1 390 km by- 
rail 

Snow load 50 kg/sq m. 
Depth of ground 
free Bing 0.65 m. At 
some placee précau- 
tions against soil 
corrosion may be 
neoessary 

- 3 - 
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Appendix 17-2 (continued) 

B. Operating coat facto», i/ton PWMh,flt 

1»   Ferro-silicon (TSf ¿rad«) 

Freight ooat of 
a) Raw materials assembly     .. 
b) Product diatribution        .. 

3.   Ferro-manganese 

Freight ooat of 
a) Raw materials assembly 

i) lOOf imported ore 
through Khorramahahr 

ii) 90% imported through 
Khorramahahr   • 90% 
looal ore 

b) Produot distribution 

3. Tax holiday 

JfaMIL 

33.6 
16.5 

10.7 

ia.4 
20.5 

6.1 
8.5 

26.0 

34.« 
3.8 

.. 80)1 to 100* for 
10 years 

Needs to be negotia- 
ted as within 
50 km of Isfahan 

• 4 - 
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M.   N.   DA »TUR   ft   CO   PRIVATE   LTD 
UNinO MATIONS INOUITWAl DfVUOMtfNT OKANtZATION 

«MMHJTT   MMMT  ON 
KWMMUOri  HANTi   AND   AUOlf   ITUU  HAUT   M   NUN 

Appendix 18-2 

LIST OF MAJOR BQUIMNT FOR THE FIRRO-ALLOY PLANT 

w material handling and Drenar«^ 

1« Belt conveyors and tripper conveyors for transport and s to rag« 
of raw materials from wagon unloading yard to stockpiles 

2* Thraa pay loaders of 1.5 ou m capacity 
3, One quarti crusher and faader 
4* One charcoal crusher and feeder 
5. One manganese ore orusher 
6. Belt conveyors from crushers to screens over day bins 
7. Screens for coke, charcoal, quarts and manganese ore 
8. Feeders for daybins 
9. Two belt conveyor systems for collection and despatch of 

charge to furnace 
10, Control panels and accessories for automatic charge collection 

and despatch 
11. Platform scale and hoist for scrap iron 

1. 
2. 
3. 

4. 

5. 

6. 
7. 

8. 

Open rotating fewo—^¡leoa fumaaa 

Charging bins and chutes 
One stoking cum charging machine 
Furnaco proper including furnaoe shell, refractories and 

rotation machinery 
Ifrdraulie eleotrode hoists complete with hydraulic system and 

electrode holders ooaplete with slipping devices and 
auxiliary equipment 

Three single phase furnaoe transformers of 8 000 kVA capacity 
each with onload tap changers and transformer oil 

High tension equipment inside furnaoe building 
Seoondary current supply equipment including bus bars, 

flexible cables, pressure plates etc 
Control panel, desk and instruments for control of furnaoe 

equipment 
Tap hole opening device 

1. 
3. 

3. 

rotating fai 

Charging bins and chutes 
Furnaoe proper including furnaoe cover, furnaoe shell, 

refractories and rotating maohinery 
Hjrdraulio eleotrode hoists oomplete with hydraulic system 

and submerged eleotrode holders ooaplete with slipping 
devioes and auxiliary equipment 

- 6 - 
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UNITIO NATU»« JNOUSTRMl NVUOfMiNT OtCmZATION 

rvmurt MKMT ON 
nmo-Mion nmn im tuot sruu nmt m mu 

Appendix 18-3  (continued) 

£i Clo—d rotating f.rr^anMna«e furnne»  (cont'd) 

4. Three single phase furnaoe tranafoners of 6 600 kVAcapacity 
each with onload tap ohangera and tranaforner oil 

5. High tension equipment inside furnace building 
6, Secondary currant supply equipment including bus bars, 

flexible cables, pressure plates eto 
7. Control panel, desk and instruisante for control of furnace 

equipment 
8, Tap hole opening device 
9, Ges cleaning équipaient including gas mains, stack valves, 

gas scrubber and oontrol équipaient 

Bi îflwlflg biY 

1* Two overhead travelling cranes 
&• Tapping ladles with refraotoriea 
3« Wagons for tapping ladles 
4, Tapping pans with refractories 
5, Equipaient for crushing, screening and packing ferro- 

alloys including crushers, feeder, screens, soales, 
rollvaya eto. 

• 7- 
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M.   N.   DA ITU«   »   CO   PRIVATE   LTD 
umm MATtotñ moutWM. otmofMCNT onamutm 

MMMtUTT  MMUr  ON 
nmojuon PUNTI /wo «tor IIHU mmr m «UN 

Jfcpendix   21-1 

PHttJMINARY ESTIAJE OF MAM»0WER 

Beai»» Major equipment - One 24 000 kVA electric smelting furnace 
for ferro-Bilicon 

One 20 000 kVA electric smelting furnace 
for forro-manganeso 

Production - 17 000 tons per annum ferro-silicon, and 
40 000 tone por annum ferro-manganoss 

Salary 
clossi- —pEUiudL. 

ill 

Toted 
por 

woflkdgy 
Total 

payroll 

Works monagor              ., E-I i 
Plant suporintondent .. E-2 l 
administrativo offioer E-S l 
Chief accounts offioer E-3 l 
Materials manager        ., &.5 i 

Sub-totifl              ., e 

1 
1 
1 
1 
1 

donerai foreman ,. 
Chiof metallurgist .. 
Motallurgiet ,. 
Maintenance? unginoors 
Shift foreman 
Technical assistant .. 
Dwk operators ., 
Maintononco foreman ., 
Chemists ,, 

Sub-tofraj 

<L  Qparatlon «t«ff 

Pay loader operator .. 
Row material attendant 
Stook house attendant 
Stoking car operator .. 
Tappers 
Assistant tappers        ., 
Crano/truok driver»    ., 
Shift fitter 
Paste filler ,. 
Scrap weigher ., 
Korigor-e-mamull ., 

S-l 1 • . . 1 x 
S-l 1 . • . 1 1 
S-2 1 . . m 1 1 
S-2 3 . . . S 5 
S-2 1 1 1 1 4 4 
S-2 1 - • . 1 1 
S-? - 2 2 2 6 7 
S-3 1 1 1 m S S 
S-4 2 1 1 2 6 6 

li fi f fi ejg SL 

W-l m 2 2 4 5 
W-2 - 1 1 • 2 e 
W-2 - S S S 9 10 
W-l - 1 1 1 S 4 
W-l • 2 2 2 6 7 
W-2 - 4 4 4 12 14 
W-l - 5 S 5 15 If 
W-2 - 2 2 2 6 7 
W-S - 2 2 2 6 7 
W-2 - 1 1 1 S 4 
W-8 14 

il 
14 

SL 

12 40 

m 
47 

ill 

- 10 - 



M.   N.   OASTUM   »  CO   PRIVATI   LTD 
UNHID NATIONS INOUSTRMt MYtlOHWiT OMMMfZATMN 

mamurr m»r m 
mm-tuon mmn AN» «tor intu HAUT m NUN 

m - Qitttàk air samán 

The preliminary capital oost estimate of the ferro, 

ailioon/ferro-manganesa plant ia given in Appendix 30-1 and 

aumnarised in Table 20-1. 

Table 80-1 

•KUMXlfARï CAPITAL COST ESTIMATE 

(Thousand dollaro) 

Foreign Looal 
ailfMMV olir rancar Tota^. 

A. Land - 54 34 

B. Civil and itruotural work 410 z OSO 3 «60 

C. Fiant and equipment 4 300 se 4 336 

D. Other costs 

Spares 
Oeean freight and 

inauranoe               .. 
Fort handling and 

inland freight 
Equipent oreotion  .. 

815 

453 

139 

3 

151 
551 

111 

431 

151 
6»? 

E. Engineering, auperviaion 
and oonatruotion admini- 
stration                   .. 300 TOO 1 000 

r. OontingenoiQB S98 ITT 469 

Total LUX 

•o-i 



M.   N.    DA ITU«   »   CO   PRIVATE   LTD 
UNfTIO NATHm MUtTWAl OMlOMtNT (XCmZATlOM 

tumun MM«r ON 
muMuan MANTI «w «ter »mu PUNT m mu 

Appendix 21-1 (continued) 

Salary Total 
elassi- 
fi action 

Shifts per 
weekday 

Total 
¿ I 11 m payroll 

Mechanical 
Pump- comp, attendants • • W-2 . 2 2 2 6 7 
Machine operators ., W-l . 3 3 6 7 
Welders • • W-l . 2 1 1 4 S 
Fittors • • W-l 2 3 3 1 9 10 
Mason • • W-2 1 „ 1 1 
Blaoksmith • • W-2 1 «, 1 1 
Korigor-e-marauli • • W-3 - 3 3 5 9 10 

Sub-total • • i 12 12 2 & il 
Electrical 

Fitters • • W-l 1 . m s 1 1 
Electrician and wireman W-l . 2 2 2 6 7 
Karl gor-o-mamuli • • U-3 - 2 2 2 8 7 

Sub-total .. 

E. ¿tftoinlfftration and flQ«ffi^|){¿ t^ftff 

Personnel officer 
Labour officers 
Office suporintondent 
Administration assistant 
Security offiœr 
Security staff 
Stores officer 
Purchase officer 
Stores assistants 
Purchase assistants 
Marketing offioor 
Markoting assistants 
Firo fighting mon 
Accounts officers 
Aocounts assistants 
Time keeper 
Medioal officer 
Modical assistants 
Secretarial and sieriaal 

staff 
Noneresan 
Roftogar 

Sub-total 

A-l 
.«-1 
Ari 
«-2 
A-l 
«r3 
i*-l 
A-l 
/w-2 
A-2 
A-l 
A-2 
A-2 
A-l 
A-2 
A-3 
A-l 
A-2 

«-2 
A-4 
ìIP4 

i      i 

1 - 
2 - 
1 - 
1 - 
1 - 
- S 
1 - 
1 - 
2 - 
2 - 
1 - 
2 - 
1 3 
5 - 
3 - 
1 1 
1 - 
4 • 

12 - 
5 - 
3 - 

&    â     S   12 
Total on payroll 

Ite serva for leave and absenteeism (for C & D) • 15.8)1 

£ot|lJ4uBouar 

-11- 

lS IS 

1 i 
2 2 
1 1 
1 1 
1 1 

18 21 
1 1 
1 1 
2 2 
2 2 
1 1 
2 2 

10 12 
5 5 
3 S 
4 4 
1 1 
4 4 

12 12 
5 S 
3 S 

m ai 
». tie 

• • es 
•• m 
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nuMftirr MMUT ON 

mmo-man nmn M» «tor mus ruwr M NMN 

Jppandix 81-8 

HMONKEL TO BE TRAXMU) ABROAD 

•Mltttl 

dine ral fona«)                 • •       1 3 

Chiaf »attllurgiit •       1 3 

Maintananca anginaara       • 8 3 

Shift foraaan                    , .        4 6 

Daik operatore                   . T e 

Maintananoa foraaan          . 8 6 

Tappara                              . •        6 6 

- 1£ - 
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Appendix 22-1 
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UNHID mvom mourn*, otmmmr onemunm 

mumm MMST ON 
MMMUOn  HAHTt AND  MIOT STttU  Um M  MM 

Ippeadix 23-2 

WMHOMaKf PROWJCTIOM COST MTIMITI*^ OF FBWO-SILIOOH (T5Í OMIS) 

Basisi    Iquipaant   - Ont 24 000 WA «leetrio aaeltlnf furnaoa 
Production - Annuii production of IT 000 tona of 75* erad« 

ferrorsilloon 

Cost of —t.r^i 

Quaxtaite 

Co*« 
Charcoal .. " 
Kleetrode past« 

Total oost of mataríais   .. 

Coat aba»« »*t«nit| •>' 

Labour and supervision 

Maintenance, supplies, 
aonsumablas and aerrioaa .. 

Relining reserve 
Ganeral plant expensas 

Total oost above aatarials 

Works eost l/ 

Price/ton 

T 
30 
23 
61 

136 

1 940 13.51 
too 6.X 
4SO 11.04 
545 39.25 

TO 9.66 

0.01l/eu a    io eu 

T3.53 

11.29 
0.12 

8.T0 
0.53 

11. TI 

38.38 

%f   Ixoludlng aleotrie power. 

14 - 



M.   N.   DASTUN   ft   CO   PRIVATI   LTD 
MWflO NATMM mOMTMAl DtVtLOMiNT OAGAMZAnON 

rutmurr mont ON 
nmojuan nmn AND «tor iruu Htm m mm 

Appendix 32-3 

»RBLIMINARÏ PROD0CTI0H COST I8TIMÉTI ^ OF FBUtO-tmOM (4tf OUUS) 

Baili i   Equipment   - On« 94 000 kVA electrio smelting fumate 
Froduotion - Annual production of 28 000 toni of 45* grade 

ferro-silioon 

Prioe/ton 
aaterial Coii/t< 

Kg 

CM* 9Í »ttrltlg 
Quartsite         ..                  . 
Scrap 
Coka 
Charcoal           .. 
Ilectrode paate 

7 
30 
23 
61 

138 

1 100 
630 
545 

40 

7.70 
18.90 
12.54 

5.52 

Total ooit of materiali   . , 44.86 

IB 

. • 

Coat above material« l/ 

Labour and supervision 
Vater 
Maintenance, supplies, 

consumables and servio» .. 
Rslining reserve 
Packing 
General plant expenses 

Total cost above material« 

Works oost •*/ 

0.012/ou •     6.0 eu m 
6.85 
0.78 

5.50 
0.33 
3.00 
7.11 

23.51 

68.1T 

j/  Including eleotric power. 

-16- 
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Appendix 23.4 

nUEIMINARX PRODUCTION COST «STIMATI ^ OF FBOO-NANQAMUi 

Bail ii   IqulpMiit   - One 20 000 kVA »leo tri o «M It Inf furnaoe 
production - Annual production of 38 000 ton« of 

ferro-atanfaneee 

Prioe/ton 
•atarla!      Quanti tT/taii    Coat/tan 

Manganate ore .. 
Coke 
Lineatone 
Ilectrode paste 

Total eost of «ateríala 

41 8 890 92.25 
23 dio 14.03 

2 510 1.02 
136 28 -äafil 

110.34 

Goat abara »«tarlala * 

Labour and aupervision 
Water 
Maintenance and euppliee, 

consumables, servio«a 
and alag handling .. 

Relining reserve 
General plant expenses        .. 

Total oost above materiale 

Works oost y ,, 

0.018/eu a    0.9 ou • 
5.03 

8.00 
0.53 

18.T7 

j/   Ixcludint eleotrie power 

- 16 - 
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20 - Capital cost estimate (cont'd) 

The foreign exchange requirement is estimated at 

0 6.13 million whieh is about 62 per oent of the estimated 

total capital ooot of 0 9.9 ai Ilion. 

CtYiÉ uri rtrttrttfftl ygrtF 

The oivil work estimate include! coats of All oivil 

Civil Mark items like earthwork; foundations for building columns, 

plant and equipment, masonry end reinforced oonorete for 

buildings, roads, tracks and boundary wall.    It also 

oovers off si te facilities comprising approach road and 

rail link.   Vater oonneotion is to be provided from the 

Isfahan steel plant and electric power connections by the 

supply company at their coat.    The estimates are based on 

the prevailing prices of oeswnt, sand and gravel in 

Isfahan area as given in Table 20-2. 

Table  20-2 

PRICIS OF 00N8TRUCTION MATERIALS AT ISFAHAN 

ta\ÍSI*ftá tfrflt Coat 

Cernami .. ton 18.T 
Sand •. ou m 1.6 to 2.3 
Gravel *. au m 1.6 
Brieks • » 1 000 11 to 13 

Ixoept timber required for shuttering, it is expected 

that all supplies required for oivil work will be obtained 

from loeal aouraes. 

30-2 
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20 - Capital ooet estimate (cont'd) 

Struotural 
I8£a  

The coat e stimate a of struotural steal work 

includes atruotural work involved in the plant building 

coop lete as erected.    Technological structurais are 

included in the oost of equipment.    The structural part 

comprises steel work for plant building including roof 

sheetingf eladding etc. 

The average oost of struotural steel delivered to 

plant site is estimated at $ 277 per ton on the basis of 

f.o.b. price of 0 140 and adding ocean freight, insurance 

and port handling oharges, inland freight, customs duty, 

and commercial benefit tax. 

In keeping with the present trend of fabricating 

building struoturals at site it has been assumed that 

similar fabrication will be undertaken for the ferro-alloys 

plant.    The fabrication and ereotion of steel structures 

will be done locally.    The conversion and erection oost 

of steel has been assumed as 0 183 per ton based on 

prevailing rates. 

The foreign exohange required for importing 

struotural steel and sheeting is estimated at about 

$ 400,000. 

The equipment oost oovers production and auxiliary 

equipment ineluding eleetrioals, KV oranes, refractories, 

20-3 
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Three dota (...) Indicate that data are not available or 
are not separately reported. 

A daah (-) indicates that the amount la nil or negligible. 

A blank epaoe ( ) in a table meant that the item ia not 
applicable. 

A plua aign (•) indicates a aurplua or an increase. 

A alnus sign (-) indicates a deficit or decrease. 

A space is used to distinguish thousands and millions 
(1 34« 849). 

A full stop (,) is used to indi oat e decimale. 

A stroke (/) indicates a crop /ear or fiscal /ear,  e.g. 
1953/1954. 

An asterisk (*) is used to indicate figures partiall/ or 
wholly estimated. 

Use of a hyphen (-) between dates representing /ears, e.g. 
1960-1964, normal]/ signifies an annual average for the calendar 
/ears involved, including the beginning and end /ears.    'To' 
between the /ears indicates the full period, e.g. 1960 to 1964 

1960 to 1964, inclusive. 

Reference to 'tons1 indicates metric tons, and to 'dollars' 
united States dollars, unless otherwise stated. 

Details and percentages in tables do not necessarily add 
op to totals« because of rounding. 
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The put consumption and possible future demand of 

alloy and spsolal steals In Iran have been dlsoussed in 

Chapter 7, Volume II«   The consumption of alloy steels in 

1966/69 including indirect imports in the fora of finished 

aetal products, maohinery and parts was about 51 000 tons. 

As mentioned in Chapter 7 the installation of the alloy steel 

plant is being considered against the possible demand of 

1977/Ti, estimated at about 76,000 tons per year» which would 

correspond to about S per oent of the total steel 

requirement« 

Keeping in view the estimated future short! all and the 

optimum scale of oporationa tor an alloy steel plant, it is 

proposed to install a plant with a oapaoity of about 50,000 

tons of finished alloy steels per year (that is, about 

75,000 tons of ingot steel).   At an intermediate stage during 

construction, the plant would have a oapaoity of 45,000 tons 

finished produote (stage I), vhioa would build up to 

50,000 tons (stage II). 
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24 » Plant capacity and product-nix (cont'd) 

Proposed 
plant to 
aeet ÔOJÉ 
of dtiand 

££SdU£lsmtì2 

It ia neither feasible nor desirable to aeet the 

entire requirements fron one plant due to the diverse nature 

of the demand in terns of steel types and categories. 

For example, about 70 per cent of the deamnd for stainless 

steels and 10 per cent of the demand for other steels 

would be in flat products such as plates, sheets and 

strip.   But stainless steel constitutes only a small fraction 

of the total and there is no economic rolling mill unit to 

handle such a small tonnage of flat products.    Considering 

these factors, it is proposed to start with a plant which 

would meet about 60 per cent of the demand and handle a 

general range of products and excluding special requirements 

of small tonnages in a variety of types and categories. 

However, provision has been made ibr rapid expansion and 

diversification of the plant to cope with increased demand 

in future with minimum additional capital outlay» 

The initial output of 45,000 tons of finished steel 

will include 25,000 tons of carbon and alloy constructional 

steels and 20,000 tons of spring steels. 

Production of 5,000 tons of tool and die steels to 

supply tool blanks, die blocks, forged gear blanks as well 

as hot rolled tool steel bars to meet the requirement of 

tool and forging industry is envisaged for stage II. 

Construction of this stage would continue after the initial 

plant is commissioned. 
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24 - Plant capacity and product-aix (cont'd) 

A break-down of the propoaed product-aix for stages I 

and II giving the types of steels, product categories and 

aises is set out in Tables 24-1 and 24-2. 

Table 24-1 

PROPOSED PHODUCT-MIX Bï ST1SL TÏPB3 (STAGE I AH) STAGE II) 

iftiimmfi fltQtt1 4n t«—*"—* 

Q«f tnttt«ÌÉ Irfftai 
Carbon constructional steel 
Low alloy medium tensile steel 
Medium alloy high tensile steel 
Case hardening steel 
Free outting steel 

• • 

• • 
• • 
• • 

8 000 
e ooo 
2 ooo 
5 000 
2 000 

Sub-totel • • 

&Pfeiitf ttff if, 
Carbon spring steel 
dilico-manganese spring steel 
Chrome-vanadium spring steel 

• • 
• • 
• • 

5 000 
12 000 

5 000 

Sub-total • • 

Total (stage X) •• 

25 000 

20 000 

45 000 

lalfT to?! irò flat ittfAI 
High speed steel 
Hot work die steel 
Cold work die steel 
few alloy tool steel 
Die blook 
Carbon tool steel 

200 
500 

1 000 
1 000 

500 
2 000 

T?W (ifrit H)- 

Safe» fiUfi T rr1 ***** TT' fipJHft 
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24 - fiant capacity and product-aix (cont'd) 

Table 24-2 

PKOPOSBD PKÛDUCT-MIX Bï PHODUCT CAXKO; 
SIZES (STAGI I AND STAGI II) 

ftTJfr 410) 

Spring 
Ifeffii 

Product 
SMiÊgaa. 

Constructional 
Sail             lî??l# bati 

Rounds 
m dia 

12-25 
26.75 
80-125 

2 000 
8 500 
2 000 

12 500 

6 500 8 500 
8 500 
2 000 

Xsl 6 500 19 000 

Square«, OB
2
       12-25 

26-75 
80-125 

1 500 
5 500 
5 500 

500 2 000 
5 500 
5 500 

X&]aVLliMi£fti 8 500 500 9 000 

Flat«, • 
thlok 

•              4-10 
10-15 
8-12 

15-18 
13-25 
26-76 

2 000 
500 
500 

L2ÛQ. 

10 000 
5 000 

10 000 
5 000 
2 000 

600 
500 

um 
Tatti flato 4 000 15 000 17 000 

Total (all producta) 2£LSDfi 20 000 ifiJHi 

Forged       .   Rollad    . 
producta *y BISdUfiMr  Xftfcl*. 

High ipaed ateel        .. SO 150 200 
Hot work die eteel     .. 100 200 500 
Cold work dit atael   .. 600 400 1 000 
Low alloy tool ateel .. 100 900 1 000 
Die block 500 - 500 
Carbon tool ateel      .• EOO usa auM 

Total              .. 1 660 5 450 6 000 

ToJaJ, <•*•» * * •tajo II)    .. • < SO. ODO 

a/   Porgad producta tiaot vili be up to 160 m aaotioni, 
dl« blockt up to 500 m dia/eq and rollad ••ottoni 
from Sa ti 50 m 
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24 - Plant capacity and product-nix (cont'd) 

The product-mix is primarily basad on the requirements 

of the autonobile sector.    However, production facilities 

would permit of considerable flexibility in the mix as regards 

grades of steel and the mill shapes and sites to be produced. 

All products would be of non-flat catégories.   Flat products 

have not been Included in the initial product-mix due to the 

small demand. 

Based on the anticipated consumption pattern the 

Typical grades   typical grades of steels selected for initial production are 

given in Appendix 24-1.    The corresponding British, German, 

U.S., Japanese and Indian Standard specifications are indicated 

alongside,    Some plain carbon and low alloy tool steels, 

vhioh do not call for small ingots or forging of ingota in 

the first breaking down stage, could also be produced with 

the facilities provided for the stage I« 

The plant layout and utility systems have been so 

planned that the initial complex of facilities could expand 

to about 150» 000 ingot tons per year (which is the capacity of 

the proposed primary rolling mill) to give 100,000 tons of 

finished products. 

84-6 



mm »tuf PLAUTS AM ALLOT in, PLANT 

ouoz 
? (Wtí 

VOLUME   V 
ALLOY STEEL PLANT 

HAY    1*70 

M. N. DASTUR A COMPANY PRIVATI LTD. CALCUTTA 

DASTUR ENGINEERING INTERNATIONAL GMtH. DUSSILDORP 

C • n i u 111 n f   E « f / n 11 r « 



M.   N.   DAITUR   t  CO   PRIVATI   LTD 
UWTI0 MATIONS INDMTftMl MKLOMWNT Oft&WUMTION 

rumurt mmt ON 
NMO-Mion MANTI AND mm iruu mm m MAN 

£4 - Fiant capacity «nd produet-nlx (oont»d) 

later, if required, a aeoond ateelaaklng and 

rolling Bill ooaplex oould be etarted to further expand 

the plant, for vhioh apace proviaion haa been «ade. 

Also, the planta ac ti vit ia» could be diveraifiad, 

aa indicated in Chapter 27, 
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IS- IQN QP PBODUCTION PROCESSES AMD BQUIPtt 

Quality 

The capacity of the alloy steel plant after stages 

I and II are completed will be 50,000 tons of hot rolled and 

forged products.    It is neoessary to select production 

processes and equipment vhioh are proven and up-to-date a« well 

as of optimum sise, in order that the plant can produce alloy 

steels of high quality at competitive operating costs. 

The production of high carbon and alloy steels 

involves special techniques and greater care at the various 

stages of production as compared to plain carbon tonnage 

steels.   The steels have to be of the  'killed', that is fully 

deoxidised,  type.    Ingots are cast wide-end-up with hot top 

in order to ensure solid sound steel in the body of the ingot. 

Hydrogen content of the steel has to be kept below certain 

limits and freedom from non-metallic inclusions is a very 

important consideration.   Freedom from surface defects has 

to be ensured by surface dressing at the ingot stage and/or 

some intermediate stage before rolling into finished 

produote. 

Further,  oare has to be exercised in reheating for 

rolling.    Rolling temperature range« are more restricted, 

and reduction per pass less than in the ease of mild steels. 
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25 - Selection of production processes and equipment (cont'd) 

Slow cooling is necessary for some of these steola to avoid 

'flaking' (internal fissures),    öetensive tüating and inspeo- 

tion at various stages are necessary to ensure product quality. 

The general process and material flow envisaged for 

frVflgH fl9V      alloy and special steel production in stage I are shown in 

Appendix 25-1 and Drawing No. 5131-V-l respectively. 

A1W ftiftfìlmlrlng vmm 

There aro so ve ral procès SOB available for steeimaking 

such as open-hearth, besaemer converter, oxygen converter, 

electric arc fur naco and coreless induction furnace.    Open- 

hearth and converter procesaos are suitable for tonnage 

production of plain carbon mild steels.    Electric arc furnace 

and induction furnace are «ore suited for alloy and special 

steelmaking. 

Induction 

It is possible to make high-grade steels in small 

tonnages by high frequency induction melting, but it ia too 

ooatly a procesa for constructional alloy stools.    Induction 

furnace ateelaaking ia essentially a romelting process without 

any attempt at refining.   The charge must consist of cloan 

high grade stoel scrap of known analysis plus the necessary 

ferro-alloys to give the desired final analysis.    Induction 

melting is therefore not feasible with purchased scrap of 

ooameroial quality. 
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85 - Selection of production processes and equipment (cont'd) 

Electric aro 
furnace 

Average 
yield 

Aro furnace 

Keeping in view the proposed capacity and the process 

requirements, the facilities proposed for stage I and stage II 

are discussed below. 

Slectric arc furnace process 

Selection of the proper steelmaking procesa and the 

right type of melting unit is important, as quality of the 

finished product can be ensured only by starting with good 

quality steel at the ingot stage.   Taking into account the 

types of steels to be produced, the total production envisaged, 

availability of material supplies, electric arc furnaces are 

considered to be the only suitable melting units for success- 

ful production of these steels.   Clean commercial scrap 

(as well as some proportions of sponge iron) can be used in 

the electric arc furnace to make any type of high grade steel. 

Por the product-mix envisaged for stage I the yield 

(from ingot to finished product) will vary from 65 per cent 

to 70 per cent depending on grade of steel,  the overall 

average yield being 67.5 per cent.   With this average yield, 

the total ingot ateel production required to give an annual 

production of 45,000 tons of finished material amounts to 

about 67,000 tona. 

Four to fix alloy steel hoats per day can be tapped 

from a medi« sise aro furnaoe, depending on transformer 

rating, type of acrap oto.   Oxygen lancing during the melt down 
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25 - Selection of production processa:; and equipmont (cont'd) 

and refining periods may be advantageously used to out down 

the heat time, but at present oxygen in bulk quantity will not 

be available at the recommended site.    Iron ore additions will 

have to be depended on for all oxidising reactions.    Five heats 

per day is therefore assumed for estimating the furnace 

capacity required.    The furnace will work three 8-hour shifts 

a day    and about 330 days per year.    Furnace availability is 

estimated at 95 per cent.    On this basis, two 20/25-ton 

electric arc furnaces producing 22.5 tons of liquid steel ftmeh 

per heat en an average can give the production »quired. 

Scrap will be preheated to 360°C-400°C by natural gas 

Scrap     ^ fired burners.   This will result in about 10 per oent saving on 

power consumption «Ad five to fix per oent increase in production. 

As natural gas in Iran is cheap while power is not, 10 per cent 

saving of power will effect substantial economies in melting 

cost. 

Generally conventional double-slag process will be 

adopted.   Melt-down and initial refining is under a basic 

oxidising slag.   After phosphorus has been reduced below the 

required limits the bath is deslagged, a fresh reducing carbide 

slag is prepared and maintained throughout the further refining 

period of 40 to 60 minutes.    During this period the bath is 

deoxidised, necessary alloy additions are made, analysis 

adjusted to specification, and the metal brought up to 

temperature end tapped. 
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25 - Selection of production processes and equipment (cont'd) 

goBtiffliflltt SWUM MTCQW 

Continuous casting would appear to be an attractive 

proposition, since it elimina tos altogether one stage of 

operation from ingot to billot, and the yield from liquid 

steel to billet is of the order of 95 per cont (as against 

about 80 per cent when the steel is cast into ingots and rolled 

into billets).    In spite of these advantages (such as better 

yield, elimination of the primary mill, less segregation etc) 

continuous casting is not proposed for the following reasons : 

i)   Considering the maximum size of continuous cast 

billets to be about 150 mm sq and the reduction 

ratio of 8:1 necessary in rolling for alloy steals, 

the maximum siae of finished bars would bo 55 mm sq 

or 75 mm rounds.   Heneo the bigger sites of bars 

required by the product-mix cannot be produced. 

With strand reduction (for example, with tho Bo*hler 

Block method) cast billet sises could be muoh larger, 

but this is still under experimentation. 

ii)   Considering the variety of steels to be produced and 

the problems still being faood in continuous casting 

with rospect to finding and maintaining suitable 

oasting temperature, withdrawal speed and cooling 

rate as well as elimination of central porosity, 
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25 - Selection of production prooestes and equipment (cont'd) 

corner cracks, pin holos and other internal and 

external defects,  continuous casting would not be 

suitable at this stogo of the project.    It could 

however be adopted for certain stoels during future 

expansion. 

Ingot aiagg 

All steels are of the fully deoxidised type.    Ingots 

proposed will be square (sises up to 500 am aq x 1,800 a» ft*, 

weight 5 tons) and duodeoagonal fluted (522 an 0, weight 1.9 

tons). 

The ingots will bo hot toppod wide-end-up and coat 

by top pouring method.    Ingot moulds will be of botto» closed 

type with a central hole at the bottom whioh will be closed 

by a cast iron or refractory plug before teeming the liquid 

steel into the mould. 

The most extensively used ingot sise will be 575 mm 

•quare at the widest part juat below the hot top and I, «00 m 

height, weighing about 1.5 ton.    This ingot sise would give 

the required reduction in croaa-aectional area of 80 per cen- 

minimum from ingot to bar *ven on the heavier sections rolled. 

For some nickel-bearing atoóle like En 25 and *i 56, 

whioh on reheating fora a ttfUtlr •'•»rent ecalo, a ^ítipnil 

fluted mould may be adopted to facilitate scale removal 
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25 - election of production processes and equipment (cont'd) 

Top-teeming 
Kgfipjrf  

in the early stages of cogging.    Such a shape also reduces 

ingot elongation in the early stages of cogging and thus helps 

consolidate the weak ingot structure without risk of transverse 

cracking. 

Teaming method 

Por teeming small ingots bottom pouring is generally 

preferrod, since a cluster of 8 to 12 ingots can be teemed 

at a time, and due to less turbulence and splashing of the 

metal stream during teeming tho ingot surface is smoother and 

free from defects than in top-teemod ingots.    Bottom teeming 

practice is however more expensive than top-pouring. 

Bottom teeming method is not recommended for this 

project, because in the first placo this will roquiro bottom 

teeming facilities, refractories and labour, which will add 

to ingot cost.    Special refractory shapes of the required 

finish and quality are not available in Iran and they would 

have to be imported.    Without such special refractories bottom 

teeming would give trouble due to frequent breakouts and also 

adversely affect the steel quality duo to refractory erosion 

and spoiling, thereby increasing non-metallic inclusions in 

steel.   Further, from the view-point of proper directional 

solidification of the steel to give solid ingots, bottom 

teeming is a motallurgically unsound practice, since the 

colder metal entering the mould first    rises to the top and 
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25 - Selection of production processes and equipment (cont'd) 

requires a larger amount of metal in the hot top than top 

teemed metal to produce sound ingots.   In view of these 

problems, and in particular due to non-availability of suitable 

refractories in Iran, top teeming method will be adopted. 

aoaJrtBg gliq 

The ingots are stripped from the moulds after complete 

solidification by special stripping mechanism.   As far as 

practicable ingot3 will be hot charged into the soaking pits 

soon after stripping, as against the practice of cooling the 

ingots, conditioning them, and again re-heating for rolling. 

When hot oharging is not possible ingots will be cooled 

in air or in slow cooling pits, depending on the type of steel. 

The cold ingots will be slowly heated in a bogie hearth pre- 

heating furnace to about 800° C before being transferred to the 

hot soaking pits. 

Three batteries of three holes each, each hole capable 

of accommodating 25 tons of ingots (that is one full heat of 

steel) are provided,    «mate he* fcaon provided for the installe- 

Ut* ft* atro batte rio s in the expansion phate. 

SlßjafinfjmUt 

The oast ingots have to be cogged down to bloom or 

billet sise before further rolling into bars.   The ingot« can 

be cogged in a cogging mill or in a forging press of suitable 
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25 - Selection of production processes and equipment (cont'd) 

Reversing 
fri.3^ speed 

Two-shift 
operation 

capacity.   Forge cogging is not recosnended as it will not be 

economical for the production envisaged and the types of 

steels bandied. 

Ingots can be roll cogged either in a 2-high reversing 

or a 5-high mill.    A 700 mm reversing mill is considered to be 

the most suitable unit for the ingot sises handled.   The 

reversing mill will be about twice as expensive as a 3-high 

mill of the sane sise.   However, in the reversing mill it 

wouü be possible to roll billets down to 80 to 100 mm sq, 

thus eliminating a separate billet mill at the initial stage. 

With the 3-high mill on the other hand, the minimum sise of 

billets that can be rolled will be 125 to 150 mm sq and a 

separate mill will be necessary for further rolling billets of 

100 mm sq.   Therefore, a 700 mm 2-high reversing mill is 

suggested.   Mill speed will be 0-60-120 rpm.    The mill will be 

driven by 1,800 Mi DC motor. 

The mill will roll 575 an sq ingots of 1.3 ton weight 

into 100 mm sq billets at the rate of 15 ingots per hour (that 

is,  about 20 tons per hour).    Operating six days a week, with 

mill efficiency assumed at 70 per oent, the mill will be able 

to roll about 67,000 tons of ingots in two shifts of 8 hours 

each.   This will be adequate to meet the initial requireaente. 
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25 - Selection of production processes aad equipment  (cont'd) 

If the minimum sise rolled is restricted to 150 am sq, 

the mill oan roll 22 ingots, (that is,  28 tons per hour). 

Assuming the same mill efficiency of 70 per cent, the through- 

put would be aixmt 150,000 tons of ingots in three shift 

operation, that is the mill capacity oould be doubled if 

required by rolling three shifts and restricting bloom sise to 

150 mm sq minimum. 

In-line hot .«»rfiT 

To minimise initial investment,  an in-line hot scarfing 

machine, an expensive item has not been provided; only space 

has been left for its future installation by extending the 

roller table ahead of the shear.    Apart from high cost the 

in-line hot scarfer requires ample quantity of oxygen which 

will not be available at present at the selected site at Ahvas. 

If the in-line hot soarfer is to be installed, an oxygen plant 

will also be required.    Further, in hot scarfing, metal is 

removed from the surface of the bloom to a depth of 1.5 to 

3.0 mm,  resulting in loss of yield unless the bloom is of 

fairly large sise (at least 150 mm square compared to 100 am 

square, which will be predominantly used in the initial plant). 

Without the in-line hot scarfer, bloom and billet 

inspection and conditioning will have to be rather more 

thorough and extensive than with the soarfer.   Installation 

of an in-line hot scarfer would be justified in the expansion 

phase when oogging mill production oould be doubled. 
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25 - Selection of production processes and equipment (cont'd) 

Billet conditioning 

In the production of alloy and special steels,  ingots 

or billets need to be conditioned to remove surface defects 

much more thoroughly than in the case of ordinary steels,   The 

amount of conditioning would depend on the type and grade of 

each steel.    It is proposed to do this conditioning after the 

break-down of ingots in the primary mill. 

Burópean 
practice 

Surface conditioning procedures adopted in European 

and Amerioan practices differ rather widely.    Generally, 

European practice is to bottom teem all alloy, tool and special 

steels.   The ingots are round or square, wide-end-up and hot 

topped.   The ingots are allowed to oool down, annealed and 

surface machined.    Round ingots are machined on lathes.   Square 

ingots may be machined on specially designed contour turning 

lathes or piano-milling machines.    Ingot surface is peeled to 

a depth of 1.5 to 5.0 mm by thie machining operation, depending 

on the grade of steel, ingot sise and surface condition to 

eliminate surface defects.    Deeper defeots are eliminated by 

spot grinding on swing grinders.    With less critical grades 

sometimes only swing grinding is adopted.   Blooms and billets 

rolled from these ingots ore inspected and further dressed to 

remove surface defeots if necessary. 

American 
nrmntlae 

In Amerioan practice the ingots are charged hot into 

the soaking pits or reheating furnaces.   Surface dressing 

praetiot at the ingot stage is rarely adopted.   Shallow surface 
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25 - Selection of production processes and equipnont (cont'd) 

Artera ive 
billet 
conditioning 
rtaiilrrt  

defects are often eliminated with the thick scale formed on 

reheating, this scale falling off during break-down rolling. 

For the Iran plant, the practico of top teeming and 

conditioning in the bloom or billet stage will be adopted. 

As the in-line hot scarfer is not provided initially, 

the billets will be extensively conditioned prior to further 

rolling by hand scarfing,  chipping and grinding.   For this, 

the conditioning facilities provided include pneumatic hand 

chipping, swing frame and automatic billet grinding equlf—nt 

and hand scarfing torohes. 

Billets susceptible to »flaking* will be cooled slowly 

in slow cooling covors.    Billets to be scarfed will be pro- 

heated in special heating covers.    Critical grades will be 

sub-critical annealed for chipping and grinding. 

Some of the billets will bo pickled to facilitate 

inspection.    Magnetic flaw detector would be used to looate 

surface defects.    All billets would be carefully inspected 

both before and after conditioning.    Conditioned billets 

would be heated in reheating furnaces to rolling temperature 

and rolled into bars. 

Of the total of 45,000 tons comprising the initial 
Two bar mills 
nropoaad product-mix, 17,700 tons will bo heavy sections consisting 
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SS - Selection of production processes and equipment (cont'd) 

Heavy bar 
•ill 

Light bar 

of rounds and squares above 35 on sise up to and including 

125 Misi», and flats above 100 mm width up to and including 

150 am width.    The balance 27,500 tons will consist of medium 

and light sections including rounds and squares 12 mm to 55 mm 

tiff» and flats 4 to 25 mm thick and 12 to 100 mm width.    For 

this wide range of seotion sises it is considered desirable 

to install two bar mills (one for heavy seotions and the other 

for medium and light seotions). 

With an expeoted yield of 9?.5 per cent from rolled to 

finished bar in the oase of heavy seotions, 19,000 tons of 

bars will have to be rolled to give a finished tonnage of 

17,700 tons.    Heavy sections will be rolled in a 550 mm 

5-high, 3-stand mill driven by 1,500 kW AC motor through 

reduction gearing and 5-high pinion stand.   Daily two shift 

operation of the mill for 300 days a year would be adequate 

to give the required production. 

Medium and light seotions will be rolled in another 

bar mill consisting of a roughing mill train of two 450 mm, 

5-high stands driven by 1,200 kW AC motor and finishing mill 

train consisting of two 380 mm, 5-high stands driven by one 

750 kW nC motor, two 300 mm 5-high stands driven by another 

750 kW DC motor and one 280 mm 2-high stand   driven by a 

500 kW DC motor.   With an expected yield of about 90 per oent from 

rolled to finished bars, about 29,000 tons of bars will have 
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25 - Selection of production processes and equipment (cont'd) 

Billet 

Walking 
bean furnace 
£EftXi££tà  

to be rolled in this mill to givo a finished tonnage of 

27,300 tons of medium and light sections.   The Bill will 

have to operate S shifts daily, 500 days a year, to give this 

output. 

Billets have to be heated slowly and steadily to rolling 

temperature.   This necessarily means that they must be heated 

in soie type of continuous furnace whioh is comparatively cold 

at the oharging end and of sufficient holding capacity to allow 

•low tad steady heating to rolling temperature by the time 

the material reaches the discharge end. 

Of the different types of continuous furnaces the pusher 

type has the advantage of cheapness and simplicity.    But with 

this type of furnace the heating rate is controlled by the mill 

rolling rate and cannot be varied as required by the material 

being heated.   Further, the furnace has to be full always, and 

cannot be emptied completely when required.   To take care of 

these reheating problems walking beam furnaces, although 

comparatively expensive* are recommended.   One walking-beam 

billet reheating furnace of 15 ton per hour capacity for the 

heavy bar mill and two walking-beam billet reheating furnaces 

each of 10 ton per hour capacity for the light bar mill are 

proposed. 
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25 - ¿election of production processes and equipment (cont'd) 

nt and f intani M 

About 80 per cent of the total output vili be 

Shipment of        dispatched to consumera in the 'as rolled' condition for 
rolled bar« 

forging, machining and fabrication by other processes into 

finished parts.    The rolled bars will be straightened, enda 

squared and subjected to careful inspection and testing. 

Minor surface defects will be removed by hand grinding.   Bara 

will be checked for internal and external defects by magnetic 

and supersonic flaw detectors.   Macro-etch, hardness and end 

quench tests will be carried out to check quality and 

harde liability. 

About twenty per cent of the finished steel output, 

Heat-treat—nt   that is about 9,000 tons only will be supplied in the heat 

treated condition.    Of this, about 6,000 tons would be 

normalised and full/or sub-critical annealed.   About 3,000 

tons, which may be utilised for machining into high strength 

components without further treatment,  are quenched and 

tempered. 

Two bogie hearth gas fired furnaces operating at 

temperatures up to 950°C are provided for normalising, full 

annealing and quenching treatments.    Tempering and sub- 

oritioal annealing will be carried out in one bogie hearth 

recirculated air convection heating type furnace. 
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25 - Seleotiqn of production processes and equipment (cont'd) 

Finishing 
facilitila 

Bar straightening will be carried out on multi-roll 

rotary straightener* for rounds, roller type shape straightener 

for squares,flats and other shapes, horizontal mechanical 

press straightener for further touching up light bars and 

horizontal oil hydraulic press straightener for heavy bars. 

Power hack saws and band saws are provided for end squaring 

and test piece cutting.   Other facilities provided at the 

finishing end include inspection benches, magnetic and 

supersonic flaw detectors, hardness tester, macro-etch 

facilities, oil coating, bundling, stamping, tagging, handling 

and storage facilities. 

Ka« ¡I fMlUUfI 
The general flow sheet for stage II production is 

given in Drawing No. 5151-V-2. 

«ttfifAlMsjUkl 

In stage II, for an output of 5,000 tons of finished 

tool and die steels and die blocks about 8,000 tons of ingots 

will be required.    High carbon and high alloy tool and die 

steels have to be oast into comparatively small sise ingots 

to minimise segregation and improve workability.    A 6-ton 

electric arc furnace will be installed for the production of 

tool and die steels. 

High carbon and high alloy tool and die steels have 

to be forge-oogged in the initial stage to consolidate the 

fragile ingot structure before further rolling into finished 
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25 - Selection of production processes and equipment (cont'd) 

Large 

Boiling 

products.    Heavy bars required in comparatively amali tonnage« 

can be finished entirely by forging.    A 1,000-ton hydraulic 

forging press for forging ingots and large die blocks, and a 

2-ton pneumatic forging hammer for forging billets, heavy bars 

and forged blanks, together with necessary pre-heating and 

heating furnaces will be installed. 

Plain carbon tool steels with less than omo per sent osrbon 

and medium carbon low alloy tool steols like shock resisting 

tool steels do not need to be forged in the ingot stage and 

can be rolled straight in the blooming mill.   Any surplus 

press capacity available due to this can be advantageously 

utilised for the production of large forgings and die blocks 

from heavy ingots of alloy constructional and die block steels 

made in the 20/25-ton arc furnace. 

Tool steel bars of comparatively low carbon and 

low alloy contents could be rolled in the same bar mills as 

the constructional steels.    But high alloy tool steels like 

high speed steels and high chromium die steels would need to 

be rolled with light reductions in slow hand operated mills. 

Moreover, as tool stools will generally be required in small 

tonnages which cannot conveniently be fitted into the produc- 

tion programme of the high production guide mills, a four 

stand, 3-high, 250 mm mill with batoh type preheating and 
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25 - Selection of production proceas and equipment (cont'd) 

Two additional awing grindera and on« Additional 

Qffltil tildi t M    ftutoaatic billet grinder will be inatalled to take care 

of billet conditioning. 

All tool ateela have to be supplied In the annealed 

condition.   Two natural gas fired, radiant tube heated 

lift-off hood type ataoaphere controlled annealing fornácea 

of 10 tone oapaoity each, with two bans for each hood, 

vili be provided in the finianing «ad for """mllng tool 

•teela. 
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fff - ilMÌTTÌ• M PLAMT aiTE 

Faeton 
influencing 

Availability of adequate quantity and quality of 

•teel »crap, bulk electric power at reasonable tariff, 

requisite »upply of water and availability of adequate 

land with auitable soil characteristics, are sonsidared 

the aajor factors for selection of ait« for thi» plant« 

Theae aa well ae other factors auch aa raw aatarlala 

aaaeably and product distribution ooats, factor» 

affecting capital inveftaent, avallabUity of transport 

and ancillary facilities, and labour environment, axe 

analysed to looate a suitable site for the plant» 

Materials 
and utilities 

The initial plant production and requiraasnts of 

aajor raw material», oonsuasble iteas, power, water 

and fuel relevant to thi» discussion are suaaarised 

in Table 26-1. 

mm 
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ABSTRA boXPAOT 
(Vol V) 

To meet part of the 1977/78 shortfall of 76,000 tons  in 
alloy and special steels, a plant is proposed with an initial 
capacity of 45,000 tons per y aar of finished constructional and 
spring steels in stage I, to be raised to 50,000 tons in stage II 
by the addition of 5,000 tons of tool and die steels.    The plant 
design has provision for future expansion to 150,000 tons per year. 

A comparison of the economics of four alternative locations 
indicates that Ahwaz and Arak are suitable sites.   The rationale 
for selection of processes and equipment is discussed.    Modern, 
proven technology is proposed for the production of high quality 
products at competitive costs. 

The project cost is estimated at jf 46 million  (including 
% 26.5 million in foreign currency) for stage I, and $ 6 million 
(including ^2.8 million in foreign currency)  for stage II.    These 
figures do not include working capital. 

The technical know-how and training arrangements considered 
necessary are indicated.    Detailed production cost estimates for 
typical alloy steels have been developed. 

The selling prices assumed are lower than present prices 
in Iran but higher than international prices. At present there is 
some disparity in the custom duties on steel, with lower duties 
levied on alloy steels than on mild steel.    These need to be 
rptionalised and the duties on alloy steels revised by about 20 to 
50 per cent to enable the plant to sell its product for the  initial 
period ir the Iranian market. 

The financial analysis indicates that over a period of 
15 years, the average net profit after tax comes to about #5.4 
million representing about 6.5 per cent return on the total capital 
investment of $ 52 million or about 15 per cent return on the equity 
capital of about % 25 million.    From the cash flow analysis,  it is 
observed that the plant will have adequate funds to repay the 
long-term loan from the third year of operation and that at the 
end of fifteenth year, there will be a net surplus after tax of 
about % 74.7 million.    B/ discounted cash flow method, the internal 
rate of return works out to about 10 per cent and the present 
excess value at 8 par cent rate works out to about $ 12.5 million. 
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26 - Selection of plant site (cont'd) 

Table 26*1 

nWIHBMENT Of MATERIALS AND SUPPLIES 

Plant »redaction 
Constructional steel 
Spring eteel 
Alloy tool and die steel 

Production riBQulramante 
Steel scrap .. 
Ferro-alloy and additions 
Iron ore .. 

Limestone 
Fluorspar 

Petroleum coke       .. 
Electrodes .. 
Moulds, stools and hot tops 
Refractories (for operation) 

Electric power (peak doaand) 
Water (make up)     .. 
Fuel - natural gas  (at 8 000 Keal/ou a) 

Tons/rear 

25 000 
20 000 
5 000 

62 100 
2 830 
3 020 

11 500 
770 

1 200 
645 

2 500 
6 000 

30 000 kVA 
500 eu m/hr 

6.86 eu m/hr z 105 

Further, availability of additional quantities of 

raw materials, power, water etc must be assured at the 

selected site for the expansion of the plant in future« 

Industrial 

filiti ftr coMtttrittMi 

At present, sore than 80 per cent of the industries 

in Iran are located around Teheran and the principal market 

for alloy steels is also Teheran.   Other areas where new 

industries are now ooaing up are Tabris, Arak, Isfahan, 

Ahwas, 9uesrln   etc.   For example, tractor plant, Bachine 
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26 - Selection of plant aite (oont'd) 

8itea 
oonaidarad 

tool plant and diesel angine plant have bean located at 

Tabri» i iMiirhW building plant and aluminium plant at 

Arakj   the first integrated steel plant in Iran at 

Isfahan i and rolling Bills and pipe plant at Ahwas.    In 

view of these and other new plants likely to oome up in 

these areas (such as the proposed wagon building plant, 

cold rolling «ill plant, aaamlaas tube plant, sponge iron 

plant ato), the aarkat for alloy steels is bound to develop 

in these areas also.    However, as the rapidly developing 

automobile industry (at present the major consumer of alloy 

steels)  is located in Teheran, this area will continue ta 

be the major consumer of alloy steals for quite some time« 

¿part from the market for alloy steels, good quality 

malting scrap which is the main raw material for alloy 

ateelmaking, would be available mostly from the steal 

producing and consuming industries« 

In view if those, the sites which appear to be 

promising for the proposed plant are T abris, Arale, Isfahan 

and Abuts aa shown in Drawing No.el51-V-e«   These areas 

have therefor« been studied and relevant data for comparison 

tabulated in Appendix   26-1. 
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26 - Selection of plant site  (cont'd) 

Scrap 
poaition in 

Scrap 
availability 

asm ia firm 
The current availability oí steal aorap in Iran la 

about 30 000 to 35 000 tons per year.   Of thia, about 50 

per cent is generated by processing industries around 

Teheran and the rest is mainly from Ahwas. 

Iranian Rolling Mills Co and the NI0C pipe plant at 

Ahwas currently generate soae steel scrap at their rolling 

and pipe Bills as estimated below. 

Ïresent 
production 

tens/yr 

Scrap 
ttMstflttflil 

tona/yr 

Iranian Rolling Mills Co 100 000 7 000 

NI0C . Ahwas pipe plant 150 000 10 000 

Totti 17 OOP 

The Iranian Rolling Mills Company's capacity is 

being expended to about 300,000 tons per year.   Taking 

into consideration also scrap generation by the skelp 

and pipe plant (capacityi 140,000 tons per year) tinder 

construction at Ahwaz, the probable availability of steel 

scrap fron plants at Ahwas, as indicated by Industrial 

Mining and Development Bank of Iran (DOBI) and IHMCO, 

would be as followst 
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26 - Selection of plant fite  (cont'd) 

Scrap 

Iranian Rolling Milla Co 
(oapaoity 300 000 tona/yr) 

NIOC-Ahwaz pipe plant 
(oapaoity 360 000 tona/yr) 

IMDBI-Skelp and Pipe plant 
(capacity 140,000 tona/yr) 

Future acrap 
ifc. 
7JT 

20 000 

lTlis|fíamttV - itoti 
Tons/j 

20 000 

15 000 

SS QQQ 

Aa the coiintry'a ateel consumption increases additional 

aorap can be expected to be generated at the amin procésale« 

centre» auch aa Teheran, Arak and Tabria. 

Due to eubatantial difference in price between imported 

pig iron (0 80 to 86 per ton) and looal »crap (J 15 to 26 per 

ton), the exiating iron foundrlea uae a larga proportion of 

aorap in cupola salting and eon* of thea are even trying to 

awl toh over to amina frequency induction aelting (to oirouawent 

the difficulties of prooureaent and high coat of iaported pig 

iron and ooke for cupola salting). 

The Iafahan ateel plant will oonauae all it» internal 

•crap and also purchase fron outside about 6» 000 tona of 

aorap every year lor uae in U) converters for the initial 

proauotion of 660,000 tona of ateel.   The iron and atoal 

foundry of ârak amohine building plant would need some aorap. 
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26 - Selection of plant lite  (cont'd) 

Sponge iron 

Imported 

further, a centralised foundry and forge project Is being 

contemplated at Tabriz to meet the requirements of castings 

and forgings for automobile and other industries in Iran. 

In addition, the Iranian Rolling Mill Company is installing 

an arc furnace/continuous casting plant at Ahvas which will 

also require scrap. 

In view of the above, steel scrap is expected to be in 

short supply in Iran as a whole.    In this context, the 

overall picture of national scrap balance (i.e. possible 

•crap availability and demand) given in Volume II, Chapter 4 

Raw materials for alloy steels,also indicates that there may 

be a scrap deficit of the order of 245 000 tons per year by 

1977/78 and about 350,000 tons per year by 1982/83. 

Further, the plant being planned to produce spang« 

iron by direct reduction process needs to be expedited. 

Unen this scheme materialises it should be possible to use 

sponge as part of metallic charge at the proposed alloy 

steel plant. 

Besides scrap, other raw materials and consumable 

items like ferro-alloys, refractories, electrodes, petroleum 

coke, fluorspar, magnesite, etc will be required, and all 

these will have to be imported.    In view of this, a plant 

located as near  s port as possible with good hinterland 

communications will be favoured. 
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26 - Selection of plant site (oont'd) 

¡¿•estone as flux and dolomite as refractory material 

for furnace repair are required, but these will be available 

locally. 

Suitability of the four sites, that is Tabriz, Arak, 

Suitability        Isfahan and Ahwas (which are snown in Drawings No.Si31-V-4, 

5, 6 and 7 respectively) is discussed below. 

flint iBfiitsffl rt labri» 
At Tabria, adequate land dome to railway and road 

is available.   Water will have to be drawn from wells, and 

for a plant of this magnitude, adequate and constant supply 

of water from wells will be difficult.   By 1974/75 power is 

expected to be available from the national grid with major 

generating stations at Tabria, Area dam, Karros dmm and Shahpur 

dan and transmission line voltage of 250-132-20 kV.   However, 

the unit power rate ia expected to be higher and power supply 

not aa atable coapar ed to location« at Arak and Ahwas. 

FlMrt mWiaAWi It Almm" 

¡suf ficient land ia available near the Iranian Aluminium 

Company (SULOO) and adjoining the main road connecting Arak 

to <«om, Isfahan and Annas.    The Arak Machine Building Plant la 

almo in the same area and near IRALCO.   The plant site is 

nemr the railway line. 
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26 - Selection of plant site (cont'd) 

The main source of water is wells.   IRALOO and the 

Machine Building Plant have dug 11 wells, each about 100 • 

deep to meet their water requirements.    The draw of water 

from each well is reported to be about 230 to 3S0 cu a per 

hour (850 toi,300 gpa).    Stability of water supply mainly 

depends upon rainfall.    The extent to which assured year 

round supply of water would be available from wells could not 

be ascertained. 

Presently power is being supplied from a diesel generating 

station, but   by July 1971, additional bulk power will be 

available fron the grid.   A 220/60 kV substation will be 

built at Arak to meet bulk of the power requirements of about 

125 MW for the plants under construction. 

The Arak Machine Building Plant would need about 2,500 

tens of alloy steels, mainly comprised of sections, sheets 

and plates.   This area is likely to develop rapidly with 

other ancillary industries springing up,   Arak is also near 

Tahormn, the main consuming centre for alloy steels. 

With the commissioning of the main gas line from 

south to north right up to Solfa on the US3K border, natural 

gas will be available at Ahwas, Isfahan, Teheran, Tabrii 

e to 1    but beoause of insufficient demand for fuel at Arak, 

it is not presently included in the scheme for natural gas 

supply.    Besides being a more convenient fumi, natural gas 
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26 - Selection of pleut lite (cont'd) 

on the basis of its calorific value is expected to be 

about 30 per cent cheaper than fuel oil in Iran, 

Location of the plant at Arak will be faced with 

difficulties due to uncertainty of water supply. 

Plant location at Isfahan 

Fairly flat and spacious land with good soil bearing 

capacity of 3 to 8 kg/sq am is available near Isfahan steel 

plant itself, as shown in Drawing Ü0.5131-V-6.   Adequate 

supply of water could be arranged througn Isfahan steel plant 

fron ¿ayandeh river about 3.5 Ion froa the alte,   is Isfahan 

vili be connected by the national power grid with major 

generating stations at Isfahan, Shahabbas Kabir dan and the 

steel plant, with transmission line voltage of 230-63-20 kV, 

adequate and stable power supply will be available. 

An alloy steel plant at Isfahan could share facilities 

with ttie Isfahan steel plant for such requirements as oxygen, 

limestone, dolomite and repair shop facilities. 

flirt lêWlUtt it 4h¥M 
A« shown in Drawing No.515L.V-7, suitable land for 

the plant is available near the existing Iranian Rolling 

Mill Company.   The sit« is close to highway and railway 

connecting Ahwas to Khorraashahr.   There is a proposal to 
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26 - S« le et ion of plant tit« (cont'd) 

Faeton 
affecting 
investment 

build a railway station near the existing rolling mill 

plant.    Hence, a siding at the plant connected to the 

nearby station will be possible. 

Adequate water is assured fron Karun river, about 2 km 

from the plant site, as shown in Drawings No.513L-V-7 and B. 

At present power is supplied to the existing plant at S3 IcV. 

There is a proposal to build a 230 kV substation at Ahwas 

to meet the increasing requirements of power in the area. 

This will ensure adequate supply of stable power necessary 

for the plant. 

Comments on altea under consideration 

Of the four sites, Ahwaa is extremely hot with 

maximum température going up to 48°C and Tabris extremely 

cold with temperature going down to minus 25°C.   Arak and 

Isfahan also experience severe cold accompanied by snowfall. 

Considering the various factors affecting initial 

investment as given in Appendix 26-2, the Ahwaa location is 

preferable from the view-points of lower cost for off-site 

facilities, transport oi  imported equipment and township. 

In respect of assured supply of water and adequate 

supply of stable power, Ahwai and Isfahan are better placed 

compared to Tabris and Arak. 
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26 - Selection of plant aite (cont'd) 

At Ahwas, located In Khusestan, natural gas will be 

available at conceaaional rate not obtainable at present 

at the other three locations outside Khuzeitan. 

The total freight charges on account of raw materials 

assembly and finished product distribution is given In 

Appendix   26-3 and summarised below i 

Table 26-2 

TOTAL FhfilGHT FOR RAW MATERIALS AâS&MBLÏ AND 
PRODUCT DISTRIBUTION 

Tjbjrjyi. ¿f^ghjn. Irak 

Raw sate rials „ 
assembly ..    1 209 160       866 220       476 040       18S 960 

Finished product 
distribution S40 160       669 160       518 060       §gQ MP. 

X8Ü*   *_Zá2-2QQ  1 «** a7Q     7MMQ     879 ttQ 

It will be seen that for finished product distribution 

the freight cost is the lowest for Arak, because about 77 per 

cent of alloy steels will be consumed in Teheran and about 

12 per cent in Tabris.   On the other hand, the freight for 

raw materials assembly is lowest for Ahwas.   Tabris and 

Isfahan are not favourably placed both in respect of raw 

materials assembly and production distribution oosts. 

The total freight cost for Arak works out to be somewhat lower 

than for Ahwaa. 
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The plant is expected to break-even when operating at 
about 6ö per cent of the rated capacity.    However, becauee of 
the in-built  capacity in the blooming mill and utility systems, 
the break-even point will be lower when the plant ìB expanded 
beyond the capacity. 

Against the initial expenditure of $ 29.3 million on 
capital investment and about ? 6.5 million for the first four 
years of operation, the plant is expected to effect foreign exchange 
savings per annum of about ^0.35 million in the fifth year and 
increasing to about $ 4.5 million from tta fifteenth year onwards. 
Foreign exchange savings will further increase. 

Besides the commercial gains, the project is destined 
to play an important role in the national economy by providing 
vital alloy steels to the defence and heavy engineering and metal 
process industries and thus in return accelerating the pace of 
industrial development. 
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26 - Selection of plant aite (eont*d) 

Both Ahvas and Arak are considered to be suitable 

•Ito« for the proposed alloy steel plant, with Atoms 

having the advantages of better water supply, natural gas 

availability and proximity to imported and local «crap. 

The subsequent discussion is based on the Ahwas site. 
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II- 

Beeed on the sit« for tht proposed plant near 

Ahwas town, thia chapter deals with the general layout, 

which hai an important bearing on the operating economies, 

capital ooat and future expanaion of the proposed plant« 

Looation of 

The land auggeated for the propoaed plant oovera 

a total area of ISO hectárea aa shown in Dreving No* 

5131-V-8.   Of thia ana, 110 hectárea are within the 

plant boundary. 

The aite ia aituated at latitude 31°ao'N and 

longitude 46040*1, at a diatanoe of about 10 an fron 

Ahvaa.   The Ahvas-Khorranshahr highway and the railway 

line fron Ahvaa and to Xhorranahahr pan along the 

northern boundary of the plant Bite.   Though ta*railway 

line ia paaaing very oloae to the site, the ne are at 

station ia Ahvaa.   There la a proposai for constructing 

a now railway station near the existing Iranian Rolling 

Milla Gofptny whioh is 1—ediately on tht eastern sido 
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27 - Plant general layout (cont'd) 

nl^m*i 

of the plant boundary.   The water supply for the proposed 

plant would be froa river Kerun, about 2 ka away south 

of the plant.   The Khusostan Water and Power Authority 

(KWPA) will be setting up a 230/33 kV major etep-dovn 

substation in the vicinity of the Iranian Rolling Milli 

Company to feed all »a J or industries in this area. 

Power at 33 kV will be available to the plant froa the 

proposed substation. 

Rainfall is soanty in this area, the average beim 

around 300 aa per year.   The noraal rainy season is in 

winter.   The predominant wind direotion is south-vest 

to north-east« 

The oliaste is hot and desert-dry.   The average 

team rature varies froa aaxiaua 45°C in July to ainiaua 

0,3°C In January,   The highest temperature reaohed is 

48°C in August and the lowest is ainus 7°C In January, 

The topography of the site is a major faotor in 

deoidlng the plant generel layout and the levels for the 

various facilities.   Topo sheet! of the proposed plant 

sits area indicate that the lend is fairly flat. 
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27 - Plant general layout (oont'd) 

auh^n ooBditiop« 

The bearing capacity of the aoil varies fro» 0,7 to 

1.8 kg per sq em.    It is enviaaged that no piling would 

be required for building columna and heavy equipment 

foundations.   The water table at the eite varies between 

4,2 and 6.7 m frasi ground level.   To ascertain subsoil 

conditions and load bearing capacity aoil investigation «ad 

tests will be necessary at the engineering siege, 

Pl»nt eenerel layout 

The planning of the general layout for the proposed 

alloy steel plant is basically a study to evolve a 

rational arrangeaient of the Min plant produetion units, 

the utility and energy networks, and the repair and 

maintenance facilities within the limitations imposed by 

the seleoted site.   The plant general layout as shown 

in Drawing No. 5131-V-9 has been prepared based on the 

following major oonsidorationst 

1) Uninterrupted receipt of incoming meteríais and 
despatch of empty wagons and finished products, 
with mínimum oontra-flow of materials. 

ii)   A rational arrange«ont of production and auxiliary 
units so that, together with the utilities, the 
capital and operating costs aro minimised in the 
initial stage and in the subsequent future expansion. 

iii)   Flexibility to adopt likely technological advanoea 
in the future expansion with minimum interforoneo 
with plant opérations. 
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27 - Plant general layout (oont'd) 

Materiale 

Stoolaolt 

Tho direction of materiale flow for the proposed 

alloy atoel plant would be fro« oast to west.   Thia ia 

•ainly because both tho rail and the road entries would 

bo fros the east end of the plant.   All the production 

unita and the najor auxiliary department a are on the 

eost-veat line. 

A large area at the oaat-end of the plant haa boen 

allocated for tho inooalng scrap and other raw »storiala 

in bulk,   Tho slag and dobria generated in the plant would 

be dumped at the aroa near the rivor bank.   Suitablo road 

oonneotions from the slag and debris originating points 

within tho plant to tho alag dump aro provided for the 

»ovemont of dumpora and trucks* 

The stoolaolt shop haa a oorerod scrap sialo for 

sorsp storage, s two-lorol furnaoo aislo for instslllng 

aro furnacoa and a tooaing oialo for Ingot oaating onorati«« 

as woll as for ingot stripping.   At tho permanent (wogt) 

ond of tho shop, provision oxista for a futuro continuous 

oaating plant »hilo at the oxtonaion (oast) ond of tho 

shop tho struoturo is dosignod for «T»~««.»g tho building 

to eccomaodato additional aro furnacoa of similar or higher 

oapaeity.   Tho future vaouui dogaaslng plant oan bo located 

at tho northorn sido of tho stoolnolt shop, noar tho 
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27 - Plant gonoral layout (cont'd) 

Ingot strip- 
ping/mould 
preparation 

Oonaidoring tho aoalo of operations Involved and 

in order to kaep the initial capital ooat low, it ia 

proposed to carry out the stripping operation in the laat 

two bays at the west end of the teeming alale«   Mould 

preparation would be done in a separate building which 

is adjacent to the teaming aisle on the north aide« 

Ingots will be loosened from the moulds in the teeming 

aisle«   Bapty moulds on mould cars from the soaking pits 

will be brought to the mould preparation building from 

the wost end*   After cooling, cleaning and requisite 

preparation, moulds on cara will be taken to the teeming 

aisle through the 

Soaking pit 

Blooming 

In line with the steelmelt shop and blooming mill 

is the soaking pit building where pits fired with natural 

gas will be installed«    Loosened ingots, together with 

their moulds on the mould oars, will be brought to the 

soaking pits from the oast sad of the building« 

The blooming mill is parallel to the steelmelt shop, 

with the mill motor room adjacent to the south side of 

the mill bay«   Hot ingots f»m the soaking pits will be 

rolled in the blooming mill and the products will be 

discherged on the cooling bed in the billet conditioning 

at the west end« 
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27 - Plant genoral layout (cont»d) 

Billet 
ff«h1ttl9BifaT 

The billet conditioning building consisting of 

three aisle» is looated at ri gl    angles to the blooming 

«ill building.    The hot billets fron the blooming «m 

bay will bo received on the cooling bed in the aisle 

adjoining the mill building.    The necessary conditioning 

facilities aro provided in the middle aisle.    In the 

extreme aisle at the west, conditioned billete will be 

stored, cut and charged to the bar mills« 

The bar mills aro located in line with the blooming 

mill and at right angles to tho billet conditioned 

building.   Rolled products from the bar mill« are delivered 

to the heat treating and finishing department. 

The heat-treatment and finishing department is at 

Huat-treatment   right angles to the bar mills.    The incoming materials 
and finishing 

from the bar mills are received in the east side aisle. 

After treatmont, straightening and inspection, finished 

products are despatched to tho warehouse.      This ware- 

house provides spece for stocking tho finished products 

and also for tho shearing, bundling and loading of 

products for despatch. 
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27 - Plant gen«ral layout (oont'd) 

Stogo II 
facilities 

Plant 
facilities 

For production of 5,000 tone of tool and die steels 

in «tage II, separate steelnolt/forge shop bay and mill 

bay for a hand op o rot ed rolling »ill have been prodded 

aa shown in Drawing No. 5131-V-2.   There is also 

provision for futuro oxpansion of those facilities. 

Electric power will bo brought into plant ovor 

duplicate 35 kV foodors from the south-oast aide«    The 

feodors will bo termino tod at the plant main receiving 

station located near the plant boundary on tho south 

sido of tho stuelmolt shop« 

Water supply moine from the intake pumphouse at tho 

Korun river enters tho plant from tho south and connects 

tho main ground reservoir and treatment plant located 

south-east of tho rolling millo.   The pipolinc carrying 

natural gas entora tho plant from tho north«    Tho 

roquirod quanti tio s of oxygon and aootyleno will bo 

supplied through cylinders« 

Tranarorti fnflllttilfli 
Transport facilities play an important role in an 

alloy steel plant«    An economical and reliable transport 

system is »ssontiol for the movement of incoming, outgoing 

and in-process mot erial s.   The estimated quantities of 

incoming, in-process and outgoing materials are given in 

Table 27-1. 
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Table 27-1 

VOLUME OF GOODS TURNOVER 

¡niîiienf gflftïrtfli 

•• Sorap 
Ferro-alloys •• 
Fluxes and additions 
Electrodes end nipples 
Infot BK>uld8 and hot-tops 
Refractor ios •• 
Rolls,   spares end mise 

Ingots - steelmelt shops to cogging 
Billets - conditioning to mills       •• 
Rolled bars - mills to heet-treotment 

and finishing      •• •• 
Finished products - exit to warehouse 
Plant return scrap - generating points 

to scrap storage •• •• 

TiBs/vtir 

62 100 
2 850 
16 490 

545 
2 500 
6 000 
7 750 

75 000 
59 500 

55 500 
50 000 

16 750 

Finished products   •• • • 50 000 

The layout of the rail track system is shown on 

plant general layout Drawing No, 51S1-V-9.   A rail track 

system having a standard gauge 1,450 an as of Iranian State 

Railways has boon provided for a total length of 

approximately 5 km. 
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27 - Plant general layout (cont'd) 

Incasing 

Curvea and 

A* the propoaed new railway station would be on the 

eastern side of the plant site, it would be convenient to 

have the entry of the incoming track to the plant Irosi the 

north-east corner of the plant boundary.   A separate 

exchange yard is not considered necessary for the small 

traffic of the plant.   The loco of the plant would take 

and deposit the loads at the nearest marshalling yards of 

the Iranian Statt Railways. 

Normally curves having a radius of 150 metres are 

provided for smooth running of locomotives.   Ourves with 

135 metres radius ars only in a very fev alaoes and would not 

present operating difficulty.   A total of about 26 points 

and crossings is provided. 

One railway weighbridge is provided within the 

plant boundary near the entry of the incoaing track.    This 

weighbridge with a oapacity of 60-tons would bo used for 

weighing finished products and the incoming scrap. 

The road notwork is shown on general layout 

Drawing Mo. 5151-V-9.   fcwept for the hosvy ingot traffic 

between eteelaolt shop and soaking pit, other movements 
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27 - Plant general layout (cont'd) 

can be done rapidly and economically by road-bound 

vehicles.   Accordingly, a oonplete road network is 

provided suitable for truck transport to each production 

and auxiliary department. 

The total length of the road network ia about 

4 ka, of whioh about 80 per cont will bo concrete-paved 

initially.   All road« will bo tvo-lono traffic roads, 

excepting tho main entry road which will have four lone«. 

Provision for expansion and diversification 

In view of tho rising demand for alloy stools, the 

Provision for     now plant will inevitably bo required to oxpand soon after 
Ettffflllfffl 

starting operations«    It is, therefore, ossontial that 

the initial planning of tho focilitioa and arrangement of 

major production shops should be such that expansion can 

bo eceonpliahod with relativa aase and without major dib- 

ruption to oporating departments.    Provision for 

expansion in tho initial plant costs very little in 

comparison to tho total initial invostmont, but is more 

than oomponsafrsd in later years as tho plant grows« 

Spoco has boon provided for extending tho steelmelt 

shop building towards the east and also for putting up 

an additional open scrap yard on tho south side of the 

stoelmolt shop«    Provison has been modo in the layout 
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27 - Plant general layout (cont'd) 

of the ateolaolt ahop for future addition of facilities 

for continuous charging of apongo iron. 

Space haa been provided in the blooming sill 

building for inatailing hot acarfing «echino in future. 

If the bloc« «ite ia United to 160 n» aq and above, the 

«ill can roll about 160,000 tons of ingota per year on 

three ahift baaia.   For handling the increased tonnage 

of billet a, the billot conditioning building can bo 

extended on both the north «ad tas aouth sides 

ea required. 

In future, ono additional finishing stand can be 

inatalled in the heavy aeotion bar «ill for raising the 

output to 50,000 tona per year working three shifts. 

Provision has been kept in the light section bar «ill for 

adding 4 to 6 continuous atonda and coilora for tho 

production of wire rode up to 5.6 «» eise,   Siailarly, 

tho heat-treatswnt and tho finishing department con bo 

extended on tho aouth aide whilo koeping tho propoaed 

warehouse   undiaturbed and ot tho saae ti«e serving the 

expansión faoilitioa aa well« 

Tho road network and rail traok system are deaigned 

with anple soope for extenaion to seiva the 

27-11 



M.   N.   DASTUA   ft   CO   PRIVATE   LTD 
mito mnorn tnommti OMLOMUIT ORGANIZATION 

nmmrt avoir ON 
imo-man nrnn AND «uer imu HAKT m «AN 

27 - Plant general layout (oont 'd) 

Provision 
for m 

facilititi.   An area haa been oaraarkad on tha south aida of 

tha t«ter treatment plant for inatallation of an oxygen plant 

in future. 

In addition to the above, provision hai been aade in 

the initial design for adoption of new technological develop- 

ments.   A future continuous casting plant oan be put up at 

the west end of the steclaelt shop where*« a vacuasi degassing 

plant oan be Installed adjacent to the teeming alala at tha 

east end.   An area haa also been earmarked near tha eastern 

boundary of the plant for installing facilities for the 

production of sponga iron in future, if required, at the aite 

itself. 

A large area on the south side has been provided so that 

another ateelma king/rolling mill complex for flat products 

oan be laid within the plant boundary in future. 

Provision for diversification 

At alloy steel plants all over the world a number of 

anoillary operation* gradually develop to process the steel 

produced.   The reasons for this aro threefold! 

1)   The scrap generated during processing of alloy 
steels to finished component a his a high value, 
and the ohanoes of reclaiming it without conta- 
mination are much better if the processing 
plant la located in the main alloy steelworks. 
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27 - Flaut ganara! layout (cont'd) 

il)   Quality oontrol of alloy steels «tarta fro« 
the ••leo ti on of raw notorial!, through steel- 
asking, rolling, intoraedlate heat-trootaont 
•ad conditioning, to the subsequent mechanical 
forming and final heat-traatsent.   To fooilltata 
the enforooaant of quality, all ooneeoutive 
operations ahould be undar the same control, ao 
that the history of eooh job lot is constantly 
undar review. 

ill)   Defeots dia covo rod durine macnining or heat- 
treataant of the alloy steels can be aore easily 
roetifled if tho processing is under the oontrol 
of tas alloy ateal plant« 

For thee« ransom space has been provided in the 

layout for a vertical integration of prooeeeee, that is, 

for tho jtaawalMi of the sUay atoóle produeod into a 

variety of finished ocaponenta. 

In futura forged blanks Ilk« pinion blank«, gear 

nlnga, die blooka, forged «hafta, and other aisoallanoous 

hosvy forginga up to about S tona in weight any ha handled 

in the forge shop«    Thii can be supplied to other industries 

after saeesssry haat-traataant and rough atdtlning work. 

For thii purpose, the hoat-treataant shop and aoohlne shop 

can ha installed in futura* 

IMI 
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The major production facilities proposed for the) 

•tag« I output of 45,000 tons of finished products 

(67,000 tons ingots) in constructional and spring steel 

grades are the steelnelt shop, soaking pits and blooming 

•ill, billet conditioning, bar mills, and heat-treatment 

and finishing. 

Initial 
flmmvfialX 

nie major types of steel and oategorywise quantity 

of ingots required are given in Table 28-1. 

Table 28-1 

CATEQOKTWISE »GOT STIEL PRODUCTION 

9°gtff»?! tffltj iSjflft     , 
Carbon constructional (En-8) •• 
Low alloy constructional (En-19) .. 
Medium alloy constructional (En-25) . • 
Case hardening alloy steel (En-36) .. 
Free cutting steel (En-U) 

anring Steele 
Sigh ctrbon spring steel (En-44) .. 
Silioo-manganese spring steel (En-45).. 
Chrome vanadium spring steel (En-47)  .. 

Total 

11 «10 
11 910 
2 980 
7 440 
2 980 

7 440 
17 8T5 

87 000 

28-1 
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28 - Production facilities (cont'd) 

Proposed 

Baaed on the analysis of the steel and the sites of 

the finished products, the shape and weight of the ingot 

will vary.   AU the steels are of the »killed', that is, fully 

deoxidised type.    The ingots are hot topped wide-end up and 

oast by top pouring net hod.    Ingot moulds are of bottoa 

dosed type with a central hole at the botto« which is 

closed by t oast iron or refractory plug before teeming the 

liquid steel into the aould.   An indioation of the range of 

ingot sises is given below« 

Minis»* 
Mediua 

Duodecegonal 
fluted 

¿tit. 

500 sq x 1 800 ht 
330 sq x 1 200 ht 
375 sq x 1 200 ht 

520 dia x 1 580 ht 

Approx 
•¡liti tit 

tons 

3.0 
1.0 
1.3 

1.9 

Bquipaent providei for stoelMking is listed in 

Appendix 28-1. 

The open scrap yard, 72 • long and 24 • wide between 

orane rail», is located in continuation of the covered scrap 

aisle in the «min ateelaelt shop building.   The area oooupied 

by the open semp yard is 1,900 sq a.   The top of the oran« 
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28 - Production facilities (cont'd) 

rails is 12 m abova tha floor lavai.   One lO/5-ton BOT 

aagnet orane serves this aisle for handling the scrap. 

Entry of the railway track to the open scrap yard would 

be from the east end.    One standard gauge track runs 

through this aisle as well as through the covered scrap 

aisle. 

Of the total requirement of scrap, about 50 par 

cant would need preparation at site.   The scrap preparation 

équipaient provided are one hydraulic baling press, one 

alligator type bar shear   and six oxjr-acetylene cutting 

torchas. 

Generally, the plant return scrap would be despatched 

direct to the covered scrap aisle of tha steelaolt shop. 

The open scrap yard has a capacity to stock about one 

month's supply of scrap. 

îfrtîllïat lïlfP 

The steelaelt shop (Drawing No. 5131-V-10) consists 

of three aisles - a covered scrap aisle, a fumaos) aisle 

and a teeaing aisle.    The oolumns are spaoed at 12 m interval« 

except at the arc furnace locations and extrame bays where 

IS • column spacings have been adopted.   The oovared area 

of the steelaelt shop is 8,700 sq m. 
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26 - Production facilities (cont'd) 

Covered serto alale 

The covered scrap aisle, 108 a long and 24 a wide 

between orane rails, is served by one 10/5-ton EOT magnet 

crane.    One standard gauge track runs through this aisle 

and scrap bins are arranged on one side of the track.   At 

the east end of the aisle, an approach road for trucks 

bringing in scrap and other aaterials has been provided. 

The unloading of the incoming sorap fron wagons and 

loading sorap into the furnace charging buckets is carried 

out by the aagnet crane.   The sorap can be stored in bins, 

the botto» of the bins being 1 • below floor level, and the 

storage oapaoity of the oovered sorap aisle will also be 

adequata to aeet about one additional month's requirement. 

While loading the furnace sorap charging buckets the buokets 

are kept on the transfer oars.   Two sets of 30-ton sorap 

transfer oars and transfer tracks with 50-ton weighbridges 

on each track are provided for transferring the sorap 

charging buokets to the furnace aisle.   A jaw orusher for 

reducing ferro-alloys and other additions to small sisas, 

if required, is provided at one end of this aisle. 

The charging platform in the furnace aisle extends 

into the sorap aisle.   Ferro-alloys and additions are loaded 

manually from the respective storages in portable bins and 
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28 - Production facilities (cont 'd) 

brought to the scrap aisle.    11M portable bins are then 

transferred by the scrap aiele SOT orane to the charging 

plat fona.   Space is provided for keeping 11 portable bine. 

Material stored in these bine will be handled by a 1-ton 

nobile charger in the furnace aisle. 

Two-level 

The furnace aisle is 106 a long and 21 a wide 

between crane ralla.   The top of the crane rails is 18.5 a 

above the floor level.   On« 50/lO-ton EOT crane will serve 

this aisle for charging scrap into the furnace with olaa- 

shell type bucket and for handling other bulk aaterials. 

This crane will aleo be used for Maintenance work. 

Two 20/25-ton swing roof top-charged electric arc 

furnaces are located in the furnace aisle, the dlstanoe 

between the centres of the furnaces being 27 •.   The charging 

floor is raised above the floor level so that all work in 

the teeming aisle oan be done at one level without the 

necessity of pits.    The two-level shop allows space very 

close to the furnaoes for storage of ferro-alloys and 

operating supplies.   This enables the oharglng floor to be 

kept olean. 

The charging platfo» is at a height of 6 a above 

floor level to enable filling of the ladle in the pit side 
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28 - Production facilities (coat 'd) 

and to provide space in the kitchen floor for operation of 

the mobile handling equipment.   The charging platform 

•attends to the full span of the aisle exoepting the extras* 

bays for receiving scrap bucket on transfer oar froa the 

scrap aisle. 

Mala feature« 
of «re fur- 

The scrap preheating station is located at the west 

•nd of the aisle whereas the roof relining area is provided 

•t the east end.    One ferro-alloy drying ovan and one 1-ton 

mobile charger for charging the ferro-alloys and additions 

into the aro furnaees are provided on the charging plat fora. 

For weighing ferro-alloys and other additions, two portable 

weighing scales, one 2-ton and the other t-ton, are also provided 

on the furnace charging platform. 

The furnaces are direot are, tilting typ« provided 

with three automatically adjustable vortieal eleotrodes, 

«movable swing roof and multi-voltago power transformer. 

The principal particulars of the furnaoes aro as follows! 

Nominal capacity 
Hwlmum capacity 
furnace transformer rating 

Charging capacity 
Scrap charging 
Method of tilting 
Electrode dia 
Electrode control 
Roof lift and swing 

20 tons 
25 tons 
10 000 kVA, 3-phase, 

SO oyóles 
20 cu • 
Top 
tydraulic 
400 sa 
Hydraulic or ampl/dine 
Hydraulic 
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28 - Production facilities (cont'd) 

The furnace shell is mounted on robust rockers which 

travel on the pedestal tracks fixed in the furnace founda- 

tion.   The shell is lined with basic refractories and the 

roof is built with silica bricks. 

The furnaces will have two doors, namely one slagging 

door and one side door.    Ferro-alloys and additions are 

fed into the bath by the charger or manually through the 

slagging door.   Temperature measurement is done through the 

side door.    The furnace is fettled through both the doors. 

The furnace transformer is connected on primary side 

directly to 33 kV bus and will be provided with automatic 

on-load tap changing gear. 

The main control panel for eaoh furnace is located 

Control facing the furnace.    It contains all switches, controls, 

metering instruments etc.   Controls for the furnace tilting 

and door operation are mounted on two control desks, one 

near the slagging door and the other near the tapping spout. 

For satisfactory working conditions in the electric 

furnaoe steelmelt shop, ime IME far dust and fuse oont*ml 

is being recognised.    The system operates on the principle 

of leading dust and gases from the furnaoe roof and exhausting 

the gasas with the aid of a fan. 
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28 - Production faciliti« (cont'd) 

An opening in the charging platform has been providad 

âli£_&ftûilifi4     na*r ***» furnaoa slagging door to racaiva molten furnao« 

alag in a slag pot which is carried on a rope and winch 

operated alag oar running on a track below the charging 

plat fora.   The loaded alag pots are then transferred to the 

teasing alale where they will be removed by the overhead 

crane and kept in the teeming aisle for cooling as required. 

The cooled slag cake from the slag pot will be conveys* in a 

dump truck and removed to the slag and debris dump.   Sight 

slag pots of 2 ou a capacity each ara provided. 

Kitohen 
*a°?r fPiwl 

The floor spaoa on the kitohen floor can be conve- 

niently utilised for the storage of refractories, graphite 

electrodes and nipples, ferro-alloys and miscellaneous 

stores suoh aa fluorspar, petroleum coke   etc.   Two forklift 

truoks are providad for handling these materials. 

The teeming alala ia 132 a long and 24 a wide brtumen 

orane ralla and is served by two 50/lC-ton EOT hot metal 

cranes for handling steel ladles, slag pot and other mieoella- 

neous works, and one 15-ton orane for stripping operations. 

Two standard gauge traoks with cross-overs run through 

the length of the alale near the northern aide.   The teeming 
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38 - Production facilities (cont'd) 

Other 
¿SSMBUCBS 

Udì« 
relining tad 
preparation 

plat fon, about 100 m long and 3 m wide, is provided along 

UM north tide ooluan row of the teeaing alale. Ti» lap* 

moulds with hot topa rest on oars.   Each oar accommodates 

6 to 8 Ingot moulds depending upon the sise.   On an average 

3 oars are sufficient for pouring one 25-ton heat. 

The other facilities provided in the teeming aisle 

are ladle preheating station, stopper rod drying oven, ladle 

•tanda, and ladle relining pit.    The ladle relining pit and 

stopper rod oven are located towards the east end of the 

teeaing aisle whereas the ladle preheating stations are 

located towards the west end of the aisle. 

After each heat is poured, the slag froa the ladle is 

drained, the ladle cooled by compressed air, adhering slag 

chipped off, and the ladle repaired with refractory aaterials. 

The ladle is then dried and heated to about 900 to 1000°C 

before the next heat is taken. 

HWM PTIMIltlffl Mattisi 
The mould preparation building, 48 a long and 18 a wide 

between orane rails, is served by one 5-ton I0T crane.   The 

area occupied by the aeuld preparation building is 1,000 aq a. 

Two standard gauge tracks run through this building,   adja- 

cent to the traok, neoessary working platforms are provided. 
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28 - Production faciliti«« (cont'd) 

Th« «mpty ingot moulds fro« the soaking pit building 

are r«oeiv«d in this building through th« weit end.     Th« 

moulds ar« cooled down and are propared on the oars by 

coating to protect the mould surface from erosive action 

and «plash of liquid steel.    Exothermic hot top« ar« 

proposed to be used and these will be plaoed on th« moulds 

in th« mould preparation building.    Th« preparad ingot 

mould train will be taken to th« looming aisle for casting 

ingots. 

^ela^ijjgDlant 

The requirement of lim« and burnt dolomite in th« 

initial operation is estimated at 3» 700 tons and 2,000 tons 

par year re«p«otiv«ly.   Fraahly burnt and aoisture-fre« 

lima and doloait« ar« required to be delivered to the plant. 

Those materials may need to be «ant in specially dosed 

containers.    It is proposed to instali limestone oaloining 

plant during the initial phase of plant operations. 

In ordar to keep the initial investment low, dolomite 

oaloining faoiliti«« are omitted.    Burnt magnesite (pea sisa 

and powder mix) can be used a« a substitute and is a Dottar 

fettling material than burnt doloait«.   Though burnt magnesite 

la mora expensive than burnt doloaite, its consumption is 

only half and it can be atorad for long perioda.   It can 
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26 - Production facilitloi (cont'd) 

readily be imported, thus obviating the need for additional 

Investment on dolomite calcining facilities.   The annual 

requirement of magnesite peas and powder would be about 

1,000 tons. 

The limestone calcining plant consists of one 25-ton 

of burnt lime per day capacity vertical shaft kiln together 

with necessary crushing, soreening, charging and storage 

facilities.   Natural gas will be used as fuel.   The lime- 

stone will be stored in an open area adjacent to the calcining 

plant and aftor crushing and screening will bt charged into 

the skip bucket for feeding into a storage hopper of the 

kiln.   The discharged product of the kiln would be cooled, 

crushed, sised and conveyed to the storage bin provided 

near the kiln.   The burnt lime would be drawn from the 

bottom opening storage bins into the portable bin and supplied 

in trucks to the steelmolt shop. 

Malt abWfore» shop (Stage II) 

For the production of high speed and tool steels, one 

steelmelt shop/forge shop is proposed to be Installed north 

of the initial steelmelt shop. 

The initial capacity of forge shop would be 5 »000 tons 
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28 - Production facilities (cont'd) 

of finished eteel, ta in Tabi« 28-1.   The requireaent of 

ingot steel for this production ii estiaatad at 8 000 tone. 

Tabi« 28-2 

PRODUCT-MIX FOR STAGE II 

Masa. 

High speed steel (18/4/1) 
Hotwork dio steel (n W, 4.9$ V è 2.5* V) 
Coldvork di« steel (high earbon, high 

ohroM and mould «tool) 
Low alloy tool atóala (coldvork - tool 

at «el, oil hardening & ahook resitting) 
Die block •• 
Carbon tool iteel: 

0.95 to 1.1$ C 
0.6 to 0.99$ C 
1.1 to 1.4$ C 

Finished 
sjati 
tons/yr 

200 
300 

1 000 

1 000 
500 

1 000 
500 

5 000 

The layout of the forge shop together with the steel- 

aaklng facilities for feeding the ingots to the forge shoo 

is shown in Drawing No. 5131-V-10. 

MÀÈ1M 

The building consists of three aisles - a furnace aisla 

(94 x 18 •), a •idole aisle (96 x 10 a) and a forging aisle 

(180 x 28 a).   The area oovered by the building ia 6,500 eq a. 

The furnaoe aisle is served by two 10/5-ton BOT cranes and 

one of these will be equipped with a aagaet for handling 
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28 - Production facilities (cont'd) 

•crap.   At the east end of the aisle, entriea for the rmil 

track la provided for the incoming acrap.   The forging alala 

is served by on« 30/lO-ton EOT orane,   »ail antry has bean 

provided at the west and of the aisla for deepatching the 

forged products to the »ill area for further proceesing and 

also for shipping finished forged producta. 

Facilities 

For the production of about 8,000 tona of ingot steel, 

one 6-ton eleotrio arc furnace with 3,000 KVA tranafornar 

is propoaed.   it the east and of the furnace aisle scrap 

storage bins are provided.   The ingot teeming and stripping 

operetione will be oarriad out at the west end of the aiale. 

Ancillary facilities consist of ladle preheating unita, 

stopper rod dryer, ladle and roof relining, and alow cooling 

boxes for ingots. 

The forging equipment propoaed are one 1,000-ton 

hydraulic presa and one 2-ton pneumatic hammer.   Four batch 

type furnaces for reheating end one bogie hearth type 

preheating and annealing furnace are provided.   The press 

is equipped with rail-bound Manipulator.   Ancillary faci- 

lities consist of chain turning gear, mobile charger for 

^Mling of ingots into and out of the furnaces, alow cooling 

boxea, and equipment for inspection and testing. 
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28 - Production facilititi (cortt *d) 

awttM Pitt liti bJMlilaT lì lì 

The blooming mill is required to handle initially 

about 67,000 tona of ingots par year producing about 

56,000 tons of billots. 

Th« billats produood in the blooming mill art in the 

sise range of 75 an sq to 150 am sq.   The finished lengths 

of blooa/billet vary from 2 to 8 m.   Th» average capacity 

of the blooming mill will be about 20 tons par hour basad 

on the average ingot siso of 375 wiqx 1,200 ma ht 

weighing 1.3 tons and the billet sisa of 100 mm sq. 

Por the initial output of 58,000 tons of billets, the 

blooming aill will operate in two shifts).   With the incor- 

poration of in-line hot somrfer in futuro and limiting the 

bloom siie to 150 mm sq and «bove, the blooming aill ha« 

capacity to roll 150*000 tons of ingots por year working 

three shifts. 

The layout of th» blooming mill and soaking pits is 

lAK2mt »town in Drawing No. 5131-V-12.   Equipment provided for 

soaking pits and blooming mill is listod in Appendix 28-2. 

Soaking nita 

Before th» ingots ara mlooaed it ia naoMsaiy to 

bring the» to a uniform rolling temperature by heating in 
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86 - Production facilities (cont'd) 

a soaking pit type furnace.    Such soaking pits are gene- 

rally fuel-fired, using either gas or oil.   In racant years, 

however, electrically heated pits of the »ELpit « type has 

boon introduced.   Considering the availability of natural 

gas in large quantities at cheap rates and the production 

of low alloy steels at the plant, only natural gas-firad 

pits have been proposed. 

The soaking pit building is of a single aisla, 102 a 

Soaking pit        long and 28 a wide between the crane rails.   The covered 
anasaB^—. 

»rea for the soaking pit building is 3,iX sq a.    The 

soaking pit aisle is served by two 3/20-ton soaker cranes 

for charging of ingots into the soaking pits for heating, 

for charging hot ingots into the ingot buggy and for other 

•isoellaneous works. 

For the initial plant output, three batterie* of 

Main features     one-way top-fired pits are proposed, each battary having 
of the soaking ^ 
iftt **»•• holes.   Eaoh hole has holding oapaoity of 25 tons and 

dlaensions as follows t 

Ungth ..     5 000 m 
Width ..     2 200 «i 
Depth ,.     s 200 sa 

Tb« hourly output for the soaking pit installation is 

80 tens while heating cold ingots and 30 tons while heating 
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28 - Production facilities (cont'd) 

ingot« with 800°C temperature.   The heating temperature ia 

1300°C aaxlnum using natural gas having a calorific value 

of 8,000 koal per eu •. 

The pits are one-way top-fired and each pit will have 

its own oover oarriage.    One metallic type recuperator for 

preheating the combustion air to about 600°C is provided for 

each hole, and one exhaust chimney for eaoh battery.   The 

controls for temperature, pressure and coabustion air 

equipment are housed in an airoonditioned control room to 

be located on a ampárate structural platform. 

At the east end of the aiale one preheating furnace 

and four slow cooling pits have been provided.   The preheating 

furnace is bogie-hearth type and will be fired with natural 

gas.   The fumaoo will be designed for heating the ingots to 

about 1000°C and will have a charging capacity of about 

30 tons.   The slow cooling pits are required for slow cooling 

of the ingots.   Each pit is 2 a wide x 4 • long x 2 m high. 

The main mill bay is 120 m long and 22 m wide between 

Kooning mill     orane rails.   The top of the orane rails is 9 m above floor 

level.   The mill motor room is 60 • long and 15 • wide bat 

orane rails.   The top of the orane rails is 6 m above floor 
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ae - Production faoiHties (oont »d) 

lavel.   ThB covered area for the blooning mill building 

including the mill motor room is 4,100 sq m.   The mill bay 

if served by one 40/lO-ton 10T crane for handling orop 

bucket« and for operation and maintenance requirements. 

One 15-ton WT orane is provided in the motor room for 

maintenance.    The ingot buggy, the ingot weighing scale and 

the mill are located at the east end of the mill bay whereas 

hot shear and saw are located at the west end of the mill 

bay.   The cooling bed is installed in the billet receiving 

aisle of the conditioning department.    The drive motor for 

the mill and mill oontrols are located in the motor room. 

The mill area substation is also located in the mill 

motor room. 

Main features 
of Maying 
«ill facili- 

The 3-ton ingot buggy will be electrioaUy driven and 

controlled fro« the main mill operating pulpit.   The ingot is 

vaighed on the weighing scale which will also have an ingot 

turning mechanism.    The blooming mill is a TOO mm 2-bigh 

reversing mill with roll diameter of 700 mm and with a barrel 

length of 1,800 mm.   The roll opening is 700 mm.   The roll 

•ad the spindle are hydraulically balanced.   The sorewdown 

*P—à ia 150 mm per second maxiem.   The mill is driven by 

* variable speed DC reversing mill motor, through a 3-hlgh 

pinion stand.   The design characteristics of the motor are 

as follows i 
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Motor rating 
Spted 
¿nature voltage 
Torque 

Motor control 

1 800 kW 
• 60/120 RPM 
750 volts 
225£ frequently applied 
275* occasionally applied 
Thyristor oonverter unit 
with anti-parallel connec- 
tion for quiok reversing 
duty 

On either side of the «ill, electrically driven 

Manipulators of about 6 n length are provided.    The front 

manipulators are provided with tilting fingers.    The aain 

•ill pulpit vili aooconodate all operating controls for the 

sdii, ingot buggy, and ingot weighing soale. 

a soarfer shift table will be incorporated in the 

•ill run-out table to facilitate addition of an in-line 

•oarfer in future.    Sufficient length ha« been kept on the 

mill run-out roller tabi* for this. 

The hot shear is of 500 ton capacity and is oapable 

of cutting blooms of 150 un sq lise.   The shear is electri- 

cally driven.   An electrically driven hot saw with a blade 

diameter of about 1*600 am is also provided for cutting 

finished lengths if required.   A nossicin control pulpit is 

provided for operation of shear and saw.    The cooling bed 

looated in the billot receiving aisle of the conditioning 

department is 8 • wide and 24 i long. 
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88 - Production faoilitiee (cont'd) 

Tho road approach ha« boon providfd to the «ill bay 

for removing tha Bill scrap, crop onda ate and alao to bring 

in heavy awintenanoa equipment.   A aoalt pit haa boon located 

north of tha «ill bay with noooaeary puaping facilities. 

Billet oondltionin« danmrt—rt 

Tha billete froa tha blooming adii ara received on tha 

cooling bod in tha conditioning dopartatnt. 

Tha billat oonditionin« building it ehm« in Drawing 

No. 5131-V-13. Equipment probidad In oonditioning depart- 

ment ia liatad in Appendix 80-3. 

Tho billat oonditioning building oonaiata of three 

aisles each of 156 a long and 21 a vida batvaan orano milt. 

Tha covered araa la 10,700 aq a.   Tha top of tha orano ralla 

i» 8 a abort floor lavai.   Rond approaobaa hará boon pro- 

vided at tha north and south rnnde vharaaa tha rail track 

ia connected at tha north end of tha building. 

T^HUTTUM (tauiam 
Tho billat raoaiving aislo aoooamodates tha cooling bad, 

alow cooling coron, hand aonrflng equipment, piokling and 

chipping faoilitiai.   The aiolo la aerved by two 10-ton Kff 

oranoa.    One of tha orane* la •quipped with a aegnet. 
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28 - Production facilities (cont »d) 

The middle «isle aoooaaodates grinding facilitie» 

consisting of three automatic billet grinding aaehlnes 

and eight awing grind«re. The aisle 1« served by one 

10-ton BOT orane. Sufficient laydown area hai been kept 

in thle aisle. The fue» extraction systea vili be provided 

for the grinding area. 

The billet etorage aisle is served by one 10-ton 

KT orane. The equipment located in this aisle are flea» 

cutting machine, weighing scale and ohargiag facilities 

for the billet reheating furnaces of bar aille. Two transfer 

trolleys have been provided for transfer of billets between 

the aisles. 

In stage I the bar «ills will roll about 53,000 tons 

of billets to produoe about 45 000 tons of bars per year. 

The bar sill Mo.l is for rolling lighter bars up to 35 aa 

round or square. The bar aill No.8 will roll bare above 

35 sai and heavy flats. 

The average sise of billets to bo reoeived froa the 

blooming aill will be as follows« 

Sise 

Length     - 

100 an sq for Bar Mill Ifo.l 
ISO aa eq aax for Bar MOI Mo.2 
t to 3 a 
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28 - Production faciliti« (cont'd) 

The finished products to be rolled and their approxi- 

mate tonnage* are given in Table 28*3. 

Table 28-3 

PRODUCT SIZE 

Wrff 

¿in. 
Jj^undsjksaueres 

15-15 M 
26-35 an 
36-75 aa 
80-125 an 

„-*—, *-*-   i ftf •& ««I j, Conatruct-     Spring   Conatruct-     Spring 
Ifflil fTfffl   1*12*.   ionaliteal   iteel 

Zelai (ti (thiokneaa) 

6-12 am 
8-10 m 
13-18 mm 
19-25 m 
12-15 aa 
26-75 M 

lai*! 

3 500 
4 000 

7 000 

- 

• 8 000 
5 500 

2 000 

500 
900 

5 000 

5 000 - 

MM» -   - 1 200 
10 300 mag 14 700 

9 000 

9 QP0 

The bar mill No.l will work in three shifts end the 

bar mill No.2 will work in two ahifta. 

The covered area for the bar aille is 15,000 sq a. 

fcniipaent provided for the bar ailla ia listed in Appendix 28-4 

«ad ailla layout ia in Drawing Mo. 5131-V-14. 
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88 - Production faciliti«» (cont »d) 

The »ill alala for light Motion bar »111 Ho.l ia 

192 • long and 28 a wide betveon orane ralla.   Tho top of 

tha orana ralla ia    8 a abova floor lavai.   Thia alai« ia 

aarvad by one 20-ton BOT orana for »»intanane*, roll 

changing and operation requirements. 

Tha aill alala for heavy »action bar «ill No.2 ia 

192 • long and 22 a vida batman orana raila.   Tha top of 

tha orana raila la   • • abova floor lavai.   Thia alala ia 

aarvad by ona 25-ton Kff orana for aaintananoa, roll 

changing, operation rebramante and for handling rollad 

bara for inspection. 

Motor rooa Ho.l ia 84 a long and 13.5 • wide botwon 

orana raila.   Tha top of the orana raila ia   •   a abova 

floor lavai.   Thia actor rooa ia aarvad by ona 10-ton KT 

orane for aaintananoa.   The aotor roca No.2, for light 

Motion mill, 48 • long and 13.5 • vide betwoon orana ralla, 

ia eorvod by one 10-ton IOT orano for aaintananoa.   Tha top 

of tha orano raila ia   |   a above floor lavai. 

Tha charging facilities for tha reheating furneoae 

ooneiet of billot depilar and rollar tablea.   For billot 
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28 - Production facilitici (cont'd) 

lUlu^niA 

reheating, two walking bean type furnacee »toh having a 

capacity of 10 toni per hour are provided.   The billete 

are normally heated to a temperature of about 1250°c. 

Natural gai with a calorific valu« of 6,000 koal/ou • 

is ueed for firing tho furnaoe.   The ocabuation air is 

preheated to about 400°C in eetallic reouperatora.   Tho 

furnaoe is equipped with neeeieary instnawntf and oontroli 

to presóte fuel economy, unifora heating and aiaiaiee •oaling. 

The billete froai the furnace are discharged on to 

the rollar tablea feeding to the roughing mill. 

The roughing aill train coneiata of two 450 am 3-high 

•tanda with tilting tablea on the delivery aide.   The roll 

eia« ia 450 m dia x 1,500 m barrea length.   The ailla 

ara driven by a ooaaon AC alip-ring induction aotor with 

fly-wheel and through reduction gear and 3-high pinion 

•tanda.   The deaign oheraeteriatloa of the aotor are aa 

foliovei 

Motor rating 

Voltage 
Pull-out torque 
Motor control 

1 200 aV 
T50 HJtf (*rn) 
6.0 kV 
250% 
Aeverelng contact with 

electrical plugging for 
atator circuit 

autoaentic liquid alip 
regulator for rotor 
oireuit 
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28 - Production facilititi (cont'd) 

Finishing 

Transfer batwecn the rolltr tablea on tht front side 

has been provided.   The aill housings are of oast steel 

and optn typo.    Tht sorawdown asohanisa for the top rolle 

ia aenually operated through a gear arrangeasnt.    The top 

roll is «pring-belanoed.   Synthetic rsein bearing» are sug- 

gested for the roughing aill rolle. 

The finishing aill train consists of two 380 aa 

3-hlgh stands, two 300 aa 3-high stands and one 280 aa 

2-hiffh stand.   Morsali/, the 3-high «tanda will be operated 

with two rolls only.   Repeater« ara provided between the 

stands.   The roll sites are as follows i 

380 aa aill   -   380 sa dia x 1 000 sa barrai length 
300 sa aill   -   300 sa dia x 800 sa barrel length 
280 aa aill   -   280 sa dia x 600 sa barrai langth 

DC drives ara proposed for the finishing stands.   The 

two 380 aa 3-high stands and the two 300 aa 3-high stands 

are driven by variable speed DC actors eaoh having the 

following design characteriatioa. 

Motor rating 
apeeo 
Araatura voltage 
Motor control 

- 150 kW 
- 300/750 RPH 
- T50 volta 
•   Thyristor oonvertar units 

both for araatura voltage 
oontrol up to bass speed 
and field oontrol above 
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28 - Production facilities (cont «d) 

One 280 M 2-high «Und ia driven by variable apeed 

DC motor having the following design characteristics. 

Motor rating -   300 kW 
Spaad -    300/750 RPM 
Armature voltage    -   750 volte 
Motor control -   Thyrietor converter unita 

both for aneature voltage 
control up to base apeed 
and field control above 
base apeed 

Other 

The «ill houeinga are of oaat ateel open tap type 

with arrangeaient for »anual roll adjustment.   The finishing 

•ill stand rolla are aounted with roller bearings.« 

Por rolling of straight bara, roller tablea with 

transfers and skew roller table between the last three fini- 

shing stands are provided.   A cropping shear before the 

aeoond 380 m stand ia provided to out the front ends of 

the bara.   A flying shear is provided on the aiU run-out 

table before the ooollng bed to out the bara in length 

suitable for cooling bada.   The ooollng bed, about 40 • long, la 

of rain type.   A cold shear on the delivery table of the 

cooling bad ia of 390 tona capacity. 

After •hearing, the cut cold bare are oolleoted in the 

cradles looated in heat-treataent and finiehing departaent. 

Spaoe has been left near the ooolinf bed in the •ill alale 
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26 - Production faciliti»» (cont'd) 

Reheating 

for looping apere etands for the finishing train.   The 

conditioning ahop of 15 • x 24 a »ise ia adjacent to tht 

apara adii atanda araa. 

*«WHfff all W Itti foia 

Tha charging faoilitiaa for tho reheating furnaoe 

oonaiat of billet depilar and rollar tablea.   Por billet 

reheating, one walking bean type furnaoe of 15 tona per 

hour oapacity ia provided.   The nain feature» of the fur- 

naoe are eiailar to thoae of tha furnaoes in bar «ill Mo.l. 

MULI 

The Bill train ooneiita of throe 550 na 3-high atanda 

with roll aite of 550 aai dia x 1 600 sa barrel length.   The 

firat two atanda will have tilting tablea on the backside. 

The throe atonda are driven by one AC slip-ring induction 

not or with fly-wheel, and through reduction gear and 3-high 

pinion stand.   Tha deaign characteristics of tha motor are 

aa follows i 

Motor rating 

Voltage 
Pull-out torque 
Motor oontrol 

1 500 kW 
750 RPH (3yn) 
6.0 k? 
2501 
Reversing oontaotor with 
eleotrioal plugging for 
stator circuit.   Automatic 
liquid slip regular for 
rotor circuit 
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TA»« nt yniiTEMTa »VOLO» V 
(continued; 
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• • 55-2 
, , 35-4 
, , 35-7 

¿i  - 
Phased implementation of the project 
Estimate of total project coat        .. 
Financing pattern of the projeot    .. 
Profit and loss statement 
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28 - Production faciliti« (oont »d) 

Other 
abiliti— 

The miU housings are of oast steel, open top typ« 

with eanual adjustment for roll opening through induction 

gears,   aijrnthetic bomrings ars provided for the roll 

nooks.   The top rolls are spring-balaneed. 

Between the sdii stands, roller tables with transfers 

are provided.   There are two hot saw« eaoh of 1,600 ss dia 

for cutting bars in Multiple lengths.   Two cooling beds, 

eaoh about 8 • long are shuffle-bar type.   Slow oooling 

boms are provided at the end of the oooling bed discharge 

roller tabla.   At the west end of the allí aisle, area has 

been allooated for storage and inspection of rolled bars. 

Hoat-t^t-n* *„A fWafUßf djiartinrt 

Of the total initial output of 45,000 tons per year, 

3o,000 tons (about 80 per cent) of relied bars will be 

supplied in 'as rolled • condition without any speoial treat- 

ment.   However, surface inspection and testing will be 

omrried out for the bars supplied in 'as rolled1 condition. 

20 per cent of the total output (amounting to 9,000 tons 

per annui) will be subjeeted to hsat-treetaent.   About 

6,000 tons of bars will bo normalised, full-ennealed or 

eub-critioel annealed.   About 3 000 tons will be fully heat- 

treated, the hoet-treatoient consisting of oil or water 
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88 - Production faollitlM (cont'd) 

quenohing fro« a temperature of 830°C to 880°C followed by 

tempering at 550°C to 650°C. 

The heat-treatment and finishing department inoluling 

warehouse is shown in Drawing No. 5131-V-15.   Equipment 

provided is listed in Appendix 28-5. 

âimlaamf 

boh aiil« for the heat-treataant and finishing is 

132 • long and 21 m wide between orano ralla.   The warehouse 

aisla li 72 a long and 21 a wide between orane ralla.   The 

area covered by this departaont is 7, TOO sq a.   The top of 

the orane rails la 6.5 a above floor level.   laoh alale for 

the heat-traataent and finishing is sarvod by one 10-ton 

•OT orane for handling rolled products.   Tht wsrehoumn aislo 

la served by one 5-ton 10T orano. 

Heet-tr^t-^ m flnJiM..., fi^lfflg, 

For the bara supplied in 'as rolled' condition, 

equipment for surfmoo inapeotlon and testing are provided. 

The internal flaw» are detected by ultrasonic equipment 

and aurfaoe flava are detected by aagneilux oraek detectors. 

Hardness testing equipment, hand-grinders, strelghtoners 

and aav are provided for finishing and testing as required. 
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88 - Production faciliti« (cont'd) 

For noimliftinf » quonobing and full «anoallng 

troataonts, two oar botte« furnaooa Moh with a hearth 

•ia« of T • x 1.5 • are provided.   The holding capacity 

of each furato« is 10 tona por oharge and the 

boating temperature ia 850°C.   For teapering and «ub- 

critioal annealing, one oar botte« fumeoe with a hearth 

•ito of T a x 1.5 • lo próvido*.   The Atraaos It eaeoeea 

air circulation oonveetion boating typo oapable of 

boating to a teeaerature of T00°C aaxlntai.   For quonohing, 

ono water quenching tank of • • x 3.S • x 2.5 a ais« ani 

ono oil quonobing tank alao of 8 a x 8.5 a x 8.5 a also 

with provision for oil recirculation and oooling bjr aeons 

of boat oxobangora aro included.   Tho ehargo handlod at a 

tlae for quonobing vili nomali/ not exoeed S tona.   Tho 

heat-treated bara «ill bo atraigbtonod and will bo eabjeoted 

to full inapootion and tooting ao in tho oaat of bar« ouppliod 

in 'ao rolled' oondltion.   Tho atraightoninf aquipaont pro- 

vidod ia aa followss 

Tv» aulti-roll rotar/ atraightonorf - ono for 
handling bara of ID to 80 aa dia and th» othor 
for ban of 85 to 100 aa dia 

Ont rollar type abase at 
and aquaro« up to 80 aa 

r for fiata 
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88 - Production facilities (coot »d) 

Oft« horlsontal ortnk opermtod aoohuiiool 
etraightoner for bars up to 100 n liso 

One faoriaontal oil-hydre.ulic rtreightcning 
preea of 800 toni oapacity for ban wr 
100 m sie« 

Material« againat large onderà «ill bo ehipped 

directly In wagon loada fro« the finiahing oad.     Tha 

exoeea againat pmrtioular orders will b« aont to the 

warohouee fro« the finiahing and.   anil order* will 

generali/ be set fro« raedr etock Maintained la the 
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2fl - PLAUT mtLBTtB AND AlttTLIAlff FACILITI» 

Plant utilitiea such as power, water, oompreeaed 

air, natural gat, oxygen, acetylene and argon» ond 

auxiliary facilitiaa auch as works transport, plant 

laboratory, roll turning ond maintenance ahop, storagea, 

general work« and administration building and work« 

seourity, art diecuaaed in this chapter* 

The plant eleotrioal lo od in g condition« for the 

•tage« I and II are eetinoted to be œ follovat 

Average load baaed on full 
oalendar year •• 

Annual energy consumption 

Maximum demand on beala of 
16-ain aynchronlaed opera- 
tion at any one period 

Maximum peak load baaed on 
one minute period        •• 

^mmm  II 

7 100 kW      7 900 HW 

62.2 mill kMt  69.2 mill kWh 

IB 000 kW 

22 000 UH 

20 400 kW 

24 600 W 
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39 - Plant utilititi and auxiliary facilitiea (oont<d) 

The extant of power to be purchased will be deter- 

ained by the 15-ain maximum demand.   However, to ensure 

stabi« operation free fro» voltage and frequency fluctua- 

tions the power system should be able to aeet the peak 

demands over a period of about one) »laute»   The power system 

feeding the plent should be such as to aeet the demand of 

the synchronised operations of the plant as a whole, 

Iran will have a national power grid by the end of Fourth 

Plan (Volume I).   This network is likely to be further 

extended during subsequent Plan periods connecting ell 

aejor generating stations. 

It is understood from the disousaions held with 

the Ministry of Water and Power that 20 m of power oould 

be aade available in Ahwas area provided advanoe intimation 

is given to the» to make suitable adjustments to load flow 

oondltions in that aree, 

ChaMfitarletia« «f nl««t 1^ 

The elaotrio aro furnaces which will be installed in 

the plant will be basically high fluctuating power oonauaers, 

speoially during the initial melting cycle.   The probleas 

of reeotive power demands, voltage fluctuations and light 

flickers will therefore heve to be considered during the 

engineering of the plant. 
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29 - Plant utilities «nd auxiliary faoilitiea (cont'd) 

With aenaitive furnace electrode regulating systeai 

it will be poasible to control power surges up to • certain 

level.    However, noaentary peak« cannot bo avoided«   There 

la likelihood of the two 20/25-ton furnaces being simulta- 

neously on melting cyclo and in auch a caao it ia o at ima tod 

that the powor ayatoai short-circuit levai will havo to bo 

about 1,200 MVA to koop voltage fluctuâtiona within penala- 

s ib lo limits.    If tho eye to» short-circuit lo vol ia not 

high enough, it will beccaio nocoaaary in tho planning atago 

to consider installation of fliokor compensating equip- 

ment. 

Sanation of aanar avtaat voltai« 

WPA will bo sotting up a major 230/33 kV stop-down 

in tho vicinity of Iranian Rolling Milla Company to food 

tho industries located in this eroa,   Powor to this plant 

can bo fod from this substation provided a fina oapacity 

of about 26 MVA is available initially,   Otherwiao it would 

bo ncoossary for tho supply ooapany to bring in powor at 

230 kV and install their own 230/33 kV atop-down substation 

inside tho plant boundary, 

Tho following powor volt ago s havo bajon proposed for 

this plant« 
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29 - Plant utilities and auxiliary facilities (cont'd) 

circulating systems.    Tho make-up system comprises a 

ground storage reservoir with a holding capacity of about 

one day's requirement, necessary treatment units and a 

puaphouso«   A part of the make-up water is sterilized to 

cater to drinking arid sanitary needs« 

Two indopendant rooiroulating systems have been 

envisaged, one for supply of cooling water to aro furnaces 

with fune extraction, transformers, reheating furnaoos, 

motor and motor control rooms, oil coller and heat treatment 

section and the other for mill cooling and scale flushing» 

Tho first recirculating system is for oloan water and 

tho second for contaminated wator, 

Tho olean water recirculating system comprises a hot 

voll, a multi-cell cooling tower, a oold well and pumps to 

supply oold water to various consuming units and hot water to 

tho cooling towor to rondor it fir for recirculation,   Tho 

oontominatod wator recirculating system comprises scale pit« 

whore tho water is oollectod and pumped to treatment unit 

including settling tank and clarifier*   The relatively oloan 

water is then collected in hot well, cooled in a amiti-otll 

oooling tower and pumped to the consuming units«   The soale 
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29 - Plant utilities and auxiliary facilities (cont'd) 

oolleoted in the scale pita and settling tanks is removed 

and disposed off.    All tho pumps for olean as well as 

oontaminatod wator recirculating systems aro propos od to 

bo housed in a centralised pumphouao having one crane for 

erection and maintenance.   The electrical svitohgear for 

the pump oontrols is also located in the pumphouse« 

An overhead tank of adoquate capacity is provided for 

emorgoncy water supply to the various vital units in case 

of power or wator supply failure*    The overhead tanks is 

kept floating on the circulating ays tarn« 

ftrliÉlM vitar infra 
To äset the drinking and sanitary vatar needs of tha 

plant personnel, troatad potablo quality wator is supplied 

at the rata of ISO litres per capita per day.    The wator is 

stored in an overhead tank and distributed to various 

consuming points through a separate drinking water network. 

Hydrants for fire-fighting will be installed on the drinking 

water network.   Two extra punps aro provided to meet fire* 

fighting wator requirements in addition to the overhead tank* 

All the pumps will be started and stopped automatically 

either by level or prossure switches according to the 

plant demand. 
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29 - Plant utilities and auxiliary facilities (cont'd) 

Bj£u¿rjmej& 

Comareaaod air 

Compressed air i» required for operating variouf 

type« of equipment and for cleaning purposes.    The estimated 

requirement is shown in Table 29-1. 

Table 29-1 

BTIMATD O0MPRS3SD AIR OONSUMPTION 

Proposed 

Consumption (froe 
air *t 7 ly/ao am) 

ou */hr 

Stoalmclt shop •• 
Oaloinlng plant •• 
Mould yard .. . • 
Laboratory .. . • 
Soaking pit and blooming mill 
Billet conditioning •• 
Bar mills •• •• 
Haat-treatment and bar finishing 
Naintonanoo shop, garage etc 
Minor consumers and lossos   •• 

ISÛêL •• 

100 
100 

60 
100 
iOO 
800 
100 

60 
eoo 
100 

OB 

A small quantity of filtered eomprsssod air is also required 

for running various panel instrumonts such as automatic 

rooorders etc*   This can be nade available fron the proposed 

supply system by providing suitable filters. 

A centralised supply system for compressed air has 

the advantages of lower operatine °°*t and smooth and 

continuous air supply without excessive pressuro variations, 
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29 - Plant utilities and auxiliary facilities (cont'd) 

Compressor 
station fc. 1 

Compressor 
station Wa1 2 

but involves higher initial cost and lacks flexibility* 

In order to obtain the advantages of a centralised system 

without some of its disadvantages, it is proposed to use 

a zonal supply system for compressed air,    Tho plant is 

divided into two sones and a compressor station is 

provided in each sono« 

Zone 1 includes the steolaelt shop, calcining plant, 

mould yard, maintenance shop and laboratory.   Compressor 

station ND. 1 oatoring to those departments is located 

near the laboratory building.    No compressors each rated 

at 760 ou m per hr free air at 7 leg per eq am gauge are 

installed, one being a standby unit« 

Tho compressors should be suitablo for continuous 

24-hour operation por day.    Standard oquipment consisting 

of inter-cooler, after cooler, air rocoivors, constant 

•peod control, pressuro lubrication for cylinders and 

frame, metallic packing, low pressure control switch eto 

will be provided.   Motor shall be capable of working on 

360 volt, 3 phase, 50 cycle«. 

Zono No« S includes tho rolling mills, heat-treatment 

and bar finishing department.   Compressor station No. 2 la 

located near tho conditioning department.   Two compressor« 

eaoh ratod at 750 ou m per hr free air at 7 kg per sq om gauge 
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29 - Plant utilities and auxiliary facilities (cont'd) 

are installed, one being a standby unit.    The compressors 

•ay be similar to those in the compressor station No. 1. 

Inter-departmental piping is of 25 ram (or 1 inch) 

seamless carbon steel tubes, and 12 mn (or i inch) piping 

leading to consisting points in each department.   Piping is 

over ground and suitable slope is provided.   Drain cooks 

are located at low points to facilitate removal of 

condensed water. 

Substantial quantity of compressed air will be 

required for the forge shop in stage II.    Compressor for 

this unit would be installed in a separata compressor 

station adjacent to the forge shop building. 

For the soaking pit and re-heating and heat-treatment 

furnaces, it is proposed to use natural gas as fuel a« it 

is available in abundance at low price. 

The gas requirements are given in Table 29-2. 
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29 - Plant utilities and auxiliary facilities (cont'd) 

Table 29-2 

ESTIMATED NATURAL GAS REQUIREMENTS ^ 

AverM«. 99ñ8\«\t9B 
n/hr x 105 ou 

Steelaelt shop . 

Reheating furnaces i 
Soaking pita . 
Billet conditioning 
Bar milla • 
Heat-treatment shop      . 

Miscellaneous end loases 

Total . 

0.70 

2.25 
0.20 
2.25 
0.25 

£tafifi 

e/   Basad on calorific value of 8,000 Eoal/ou m of gas. 

Oxygen ia an eaaantial utility in the alloy steal 

plant required in the ataelmaking process for carbon 

elimination in the electric furoaoe.    In addition, it 

finds numerous uaes in prooeeses auch as scarfing, flams 

cutting, welding etc.    In Iran, liquid oxygen is not 

available and for the initial plant capacity it is 

proposed not to install oxygen plant in order to keep 

down the capital investment•   The requirement of 

oxygen for flame cutting, welding etc can be met 

by supply in cylinders. 
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29 - Plant utilities and auxiliary facilities (cont'd) 

Acetylene 

Argon 

Aoetylene is used all over the plant for scarfing, 

cutting, welding etc. The requirement ia proposed to be 

obtained in cylindera. 

In recent ataelmaking practice argon ia used for 

stirring bath as well as for flushing out the ingot moulds. 

Due to the high cost of generating the small quantity of 

argon required, thia practice can be deferred to the future. 

fofas ttiMMrt 

About 500,000 tona of incoming and outgoing traffic 

and works internal traffic will be handled at the alloy 

steel plant. 

Incoming wagons would be received at thè railway 

atatlon yard and from there shunted to the plant by the 

plant locomotives.   One track weighing machine of 50-ton 

oapaoity is provided near the stores building for weighment 

of finished producta and some of the incoming materials. 

Incoming trucks would deliver materials direct to 

the respective storages after weighment«   One truck weigh- 

bridge also of 50-ton capacity is located near the main 

gate house. 

The internal traffic at the alloy steel plant would 

be mostly for the movement of ingots (hot and cold), billets, 

bars, finished producta and miscellaneous stores. 
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29 - Plant utilities and auxiliaiy facilities (cont'd) 

Hot material 

Transport 
between 

The hot material traffic is mainly the movement of 

ingots from the steolmelt shop to soaking pits.    The othor 

traffic is the movement of moulds and mould cars between 

soaking pits, mould preparation building and eteelmelt shop. 

All hot material traffic betweon the steolmelt shops, soaking 

pita and mould preparation building will bo on special rail 

oars. 

Most of the internal traffic involves frequent 

movement of small lots of materials.   The combination of 

low traffic volume and more handling operations, favours 

use of trucks rather than wagons.    It is proposed that the 

lightor materials traffio be handled mainly by truck and 

other mobile equipment such aa forklift, platform truck 

and trailer which have beon provided.   Provision for both 

railway and road network provides flexibility, freedom of 

movement, better utilisation of eouipment and the capacita- 

to handle the variety of traffic involved. 

The transport equipment proposed for handling 

inter-departmental traffic is given in Tablo 29-Ä. 

29-19 



M.   N.   DAtTUR   »   CO   PRIVATE   LTD 
UNTTIO MTW« MOUHRML DtWUMMtNT ORCMMMTMM 

HMmun UKmr ON 
MMKMuon n*m tm mm sruu mm m «AN 

29 - Plant utilities and auxiliary facilities (cont'd) 

Table 29-5 

TRAN3PCRT SQUIPMSNT PROPOSED FOR 
INTBUDVARXMBfTAL TRAfTIC 

JftefJttiiC 

Wagona                 • 5 
Truoka                  • 8 
Platform truck   . 1 
Porklift truck   , 2 
Locomotives         • 2 
Rear dunp truck . 2 
Yard orane           • 1 
Tractor                • 1 
Trailers              • 2 

Ifiiü 21 

Tho nature of the producta nade in an alloy steel 

plant is highly specialised and great caro must be taken in 

their manufacture.   The plant laboratory and impaction 

department exeroiao control at all important stages In the 

manufacturing proceas to ensure strict quality control 

on every type of product. 

PuaatloM of the laboratory 

Tho basic function of the laboratory is routine 

analysis, quality control necessary for the proper opération 

of the plant, together with a certain amount of developmental 

work« 
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29 - Plant utilities and auxiliary facilities (cont'd) 

The plant laboratory will have three main divisions 

- the chemical laboratory, the metallurgical laboratory and 

inspection.    A list of equipment proposed for those divisions 

is given in Appendix 29-1. 

ghgjjgal laftrat°nr 
Tho functions of the chemical laboratory are to 

provide : 

i) A routine chemical analysis of the samples of the 
molten mo tal while it is in the furnace, in order 
that tho melter may bo able to control tho melting 
operation» determine additions etc» 

ii) Routine chemical analysis of final samples and 
other specimons from heats as they are made« 

iil) Analysis of the raw materials used in the plant 
and checks on the quality of various supplies. 

iv) Development of analytical techniques necessary 
for the analysis of alloying elements in new products 
and preparation of standards for calibration of the 
spectrometers. 

The main equipment provided in the ohemiool laboratory 

are carbon and sulphur de terminator, speotrometor, balances, 

calorimeter, visoosimeter, titration equipment etc.    Samples 

of the steelmelt shop will be rooeived by pneumatic tube 

system. 

Matallur^loal laboratory 

The functions of the mstallurgioal laboratory are 

to performt 
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2© - Plant utilities and auxiliary facilities (cont'd) 

i) Metallographic examination of the microstructure 
of alloy steel samples 

ii) Mechanical tests on mill products for trouble 
shooting quality control and product spocif ication 

iii) Special investigations for the development of new 
and better alloy steels» 

The main equipment provided for metallography and 

testing aro microscopes, camera, hardness testing equipment, 

grinders, ultrasonic flaw detector, muffle type furaacos, 

oven and hot plates, power hack saw etc 

Roll turning and maintenance shot» 

The roll turning and maintenance shops are provided 

to undertake mechanical and electrical maintenance work and 

to supply spare parts and replacements for equipment.   In 

general, the shops have been designed for light work and 

no foundry or structural shops have been provided.   All 

castings, heavy structural fabrication and large special 

parts which are not within the capacity of the shops will 

be obtained from outside suppliers. 

Only small parts which need frequent and quiok 

replacement would bo m&nufaeturud and assembled»  and stored 

so that they are readily available.   Also, the equipment 

for roll turning will be installed in this shop ma no 

separate roll turning shop is provided because of the 

small scale of operations. 
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29 - Plant utilitioi and auxiliary faoilitiea (oont'd) 

For «ain powor distribution and for fooding 
2û/25-ton aro fuma COB 

For eub-distribution and for motora ratod 
sbovo 300 kW 

For sooondary distribution and aotors ratod 
below 300 kW 

33 kV 

6 kV 

380 V 

230 V     -   DC for fooding all constant potential DC drives 

In vxcw of tho advantages anuncratod below it is 

roeommendod that power bo purohasod at 33 kV and próvido 

33 kV bus at tho plant main reooiving station« 

1) 30 MVA is an economical block of power whioh can bo 
oarriod at 33 kV for short distanoos oithor by oablos 
or ovorhoad linos 

ii) 33 kV is ono of tho volta go a adoptod by KWPA for 
this rogion 

iii) ao/25-ton aro furnaoo transformera having 10,000 kVA 
rating can bo ooonoalcally dosignod to oporatc 
dlroctly from 33 kV.    This will oliminato voltage 
disturbance boing refloctod on tho rest of tho plant 
loads whioh will bo at lowor voltago o vor stop-down 
transformer thoroby giving a choking of foot. 

iv) 33 kV pormits uso of insulatod undorground cabios. 
With higher power carrying ability of 33 kV ooblos 
a« compared to 20, 11 or 6 kV, tho n um bor of cabios 
in psrallol for tho main foodors will bo loss, 
thoroby roduoing tho installation cost, 

v) Indoor motal-clad swltohgoar is ava ilo bio for 33 kV 
up to 3,500 MVA and honco uso of suoh a typo of goar 
will enable tho svito hboords to bo loo o tod in tho 
vicinity of tho stoolmelt shop.   Also mointonanoo 
probloms aro roduood oomparod to outdoor substations. 
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29 - Plant utilities and auxiliary faoilitiea (cont'd) 

For maintenance work, main equipment provided are 

three lathes, three drills, one pedestal grinder, two 

blade sharpeners, welding and cutting equipment, batch 

type reheating furnace, electro-pneumatic hammer of 

200 kg capacity, forging hearth for smithy work, shaft 

grinder, hack saw, small tools, gauges, etc.   The roll 

turning equipment comprises of seven roll lathes, two 

double-ended pedestal grinders, and one set of raoka for 

different rolls. 

The list of equipment in roll turning and maintenance 

shop is given in Appendix 29-2. 

The cost of carrying and storing a large inventory 

of spares and supplies is considerable.   On the other 

hand, if the raw materials and spores cannot be supplied 

on time, serious production delays would occur resulting 

in financial loss.   Therefore, in designing the storage 

facilities, the objective is to minimise storage oost, 

but at the same time, to avoid losses resulting from 

the non-availability of supplies. 

The main storage areas and facilities to be provided 

for the alloy steel plant fall into five categories as 

follows! 

29-26 



M.  N.   OAITUR   »   CO   PRIVATI   LTD 
UMTIO H*TtOm INDUSTRI« ÙtHLOmM ORCffftZATIOM 

rummurr wotr ON 
nmo-Auort FMMTI «• «uor iruu nmr M 

29 - Plant utilities and auxiliary facilities (cont'd) 

i) Centralised storage for sparai and supplias 

ii) Raw materials and supplie« for stoolnoking 

ili) Miscellaneous storages ins ido various department« 

iv) Storage of in-process materials 

v) Storage of finished product« • 

The central «tores are located north of tho steel- 

Central «tore«   melt shop building.    It will have a covered area of about 
for spare« and 
ImtmUtl 8 i°°0 sq m and an open fenced area of about 1,00U iq a. 

The oovQred area is divided Into separato bays for stocking 

heavy and light materials.   Tho heavy storage bay is 

intended for items such as heavy mechanical and electrical 

equipment and accessories, metal products, heavy fitting», 

machine tool« and abrasives, voiding équipaient, heavy 

sparo« etc    The boy is servod by one 5-ton BOT orano for 

handling purpose.    Tho light storage bay is intended for 

materials such as light moohanical and oleotrioal fitting«, 

maintenance materials, working clothe«, footwoar, asbesto«)» 

paper and cardboard articles, hemp, jute, lubricants etc. 

Scrap 

It is proposed to stook about three to four tenths ' 

requirement« of scrap.   About two month«* stook would be 

stored in a covered sorap aislo and opon sorap yard.   Tho 

balance would be stocked in the open area along tho oastern 

boundary of the plant. 
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29 - Plant utilities and auxiliary facilities (cont'd) 

Ferro-alloys 

All ferro-alloys required hove to be imported and it 

is suggested to maintain about four to six months roquiro- 

ments.    Those will bo arriving in drums which can be kopt 

in an open area adjaoont to the contrai stores building« 

However,   costly items such as nickel and aluminium would be 

storod inside the stores building and partly in the meltshop 

itsolf. 

Limestone and iron ore would bo storod in an open 

Storage of area east of the steolmolt shop building, who reas petroleum 
fluxes, 
nflflUiim ï+iffi    coko and fluorspar will bo storod in drums in an opon area 

adjacent to the oentral stores building. 

Refractories and oloctrodes roquirod for the steolaolt 

shop would be stored in the kitchen floor. 

Mise 

In addition to the oentral stores, space has been 

provided in each department to stock short term requirements 

of miscellaneous supplies and consumable materials.   Those 

will be under the supervision of the storo-keeper ineharge 

of tho central storos and enter to the local dopartmonts 

only« 

The finished products would be despatched either from 

Warehousing       tho finishing end of tho heat-treatment department or 
of finished 

from the varehoust.   Ths finished goods «gainst small 
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29 - Plant utilities and auxiliary facilities (cont'd) 

orders and excess against largo orders would be stocked 

in the warehouse fron where the despatches would be node« 

Necessary area and racks have been provided in the warehouse 

for storage of largo varieties of finished products» 

QliHrtf  <fflti worka ndmini'trative building 

The general administrativo office building shall 

hove a plinth area of 1,000 sq m.   This is a single 

storayed building with the provision of vortical as well 

as horisontol extensions at a later date.    Provision has 

been »ode for small window type air-conditionors wherever 

necessary and in general oloctric fans shall be provided* 

The general superintendent's off ico building has 

a plinth area of about 600 sq n with provision for vertical 

as well as horisontol expansion in future.   This offioe is 

located oentrally within the works«   The building is single 

storayed with all aodern amenities. 

The facility of a canteen and chongo roo« has been 

provided near the G.S. offioe insido the works.    This 

building is single storeyod with a plinth area of 400 sq ». 

This can toen will have a floor aroe of 500 sq a and is 

designed to co tor for SO persons at a tine and will be 

equipped with a »odora kitchen.   The building will ooaprise 

of load bearing walls with r.c. roof over it. 
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29 - Plant utilitiös and auxiliary facilities (cont'd) 

Jmongst the other oncillary works fuciliti Gì, a first 

old atation near the G.3. offioo has been provided,   Thia 

building will nave a floor area of 120 sq a and ehall be 

•Ingle itoroyed.   The building will have a r.c. roof over 

load bearing bri ok walls. 

It is proposed to have o fire brigade station near 

the aain goto of the works.   This fire station shall have 

an operation bay and shall have o plinth area of 500 sq •• 

This will bo o single storoyod building with a hose drying 

tower.   The structures shall comprise of r.c, roof over 

load bearing brick walls. 

Hydrants encased in fire boxes ars at all auxiliary 

buildings such as administrativo and offioo buildings, 

laboratory, oanteen, chango rooms,etc 

ftrti wflurtW 
The faoilitios to be provided for works security 

comprise of gate, gate house and boundary well»   The gate 

house provided has a plinth area of 200 sq a.    This is a 

single storeyed building with r.o, roof supported over load 

boering brick valla.   Suitable sanitary facilities are 

provided at the gata house» 

29-27 



M.   M.   DAITUA   ft   CO   MIVATf   LTD 
mm mnern MOMTMM otmonmm nacmuim 

Httm $m tum imu mm m mm 

29 - Plant utilities and auxiliary facilities (cont'd) 

The boundary well enoonpasses tho whole acquired 

aro« for the work«.    It is a largo repetitive construction 

itea saenable to BOSS production techniques»   Therefore, 

a preoaat oonorete design is proposed« 
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The activities involved in the installation of the 

proposed alloy steel plant end the various steps to be taken 

for expeditious completion of construction, are discussed in 

this Chapter«   A construction schedule and a network (Drawing 

Nos. SlSl-fett* -II end -80) have been prepared on taw toils 

that the following preliminary steps will be cosci ©tod 

prior to the oc—eu cement of the project. 

i)    Decision on plant location! 

ii)    sub-soil investigation and contour survey to 
enable layout to be finalised) 

ill)   irrangements for engineering servioes and 
production know-how| 

iv)    arrangements for requisite financing including 
the foreign exchange needed) ani 

v)   the required site organisation is set up to 
implement the project based on designs and 
overall supervision by the consulting engineers. 

The major functions involved in the design and cons- 

truction of the plant aroi 

i)   Finalisation of layouts, process and equipment| 

ii)    construction facilities at site) 

iii)   teleotion and procurement of equipment and supply 
of equipment foundation dato for preparation of 
construction drawings} 
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SO - Plant construction (cont'd) 

iv)    structural designa, procurement of stool, 
fabrioction and oreotion of structural 
steelwork| 

v)    jgesign and construction of civil engineering 
work including ancillary buildings | 

vi)    assign and construction of utilities suoh as 
water, power, railway sidings, roods etcj tad 

vii)    érection and commissioning of equipment 
and facilitios. 

ini «fl trvoUw 
The major equipment required for the plant consists 

of electric furnaces, blooming mill, bar raille, forging 

press and hammer, heat-treatment furnaces, straightening 

machines, plant elect ricala, heavy duty oraneB, laboratory 

equipment, etc which will have to be imported«   Currently 

the delivery period for major equipment (such as electric 

furnaces, forging press and rolling mills) varies from 16 

to 18 months, and another to* to three months will be required 

for shipping, clearing and transportation to plant site« 

Stage I 
completion 

larly action is required on finalisation of speci- 

fications for major equipment and invitation of tenders«   In 

order that stage I can bo constructed in a period of about 

St years, as visualised, final orders for all major equip- 

ment should be placed within eight months from the date 

of commencement of engineering« 
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10 • Plant construction (cont'd) 

Vith »tag* I construction oompletod, work on 

II would bo continuad one after commissioning of 

I facilities and oomplotod in a further period of 

two years« 

Indigenous equipment to tho oxtont available in 

Iran will bo procured.   For this, tenders will bo invited in 

order of priority.   Items with long delivery periods such as 

*DT cranes, crushers, conveyors, etc are to be dealt with 

first*   Early invitation of tendon and placement of orders 

will have considerable bearing on the early ooaplotion of 

work» 

It is essential that arrangements are made such 

that final equipment drawings and foundation data are 

received from equipment suppliers within three to 4 »»nth* frati 

placement of orders, otherwise, equipment is likely to be at 

site before local foundations and structural work are completed« 

Fabrication and erection of structural steelwork 

in the plant buildings and various technological structures 

will constitute - siseablo portion of the construction 

activities«    The total requirement of structural steel 
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SO - Plant construction (cont'd) 

for the plant conotruction ia eetimated at 9,800 tona.    Thia 

haa to be fabricated and erected within a period of 21 months. 

Due to shortage of atructural steel and capable fabricators 

and «rectors in Iran, the activities relating to atruotural 

steelwork are likely to be critical. 

In view of the above, it is assumed that practically 

all the structural steal required will be imported on a 

priority basis by the projeot authorities and supplied to 

the fabricators.    Inquiries should be made with all th« major 

atruotural fabricators and erectors in the country in order 

to assess their fabricating and «noting capacities, present 

orders in hand, anticipated orders in the oourae of next few 

years, and the portion of their capacities likely to be 

available for thia project. 

The propoaad plant aita at Ahwas is fairly flat 

and no major sit« levelling will be neoeaaaxy.   Subsoil 

investigation and compound wall should be taken up first. 

To start with, bas« line and zero lines will be established 

at site with permanent referenoe pillars, together with benoh 

marks indicating referenoe levels at convenient locations, 

(arid lines at 50 metres or 10 metres intervals will be marked 

to facilitóte layout of the plant buildings and other 

faoilitiea. 
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29 - Plant utilities and auxiliary facilitios (cont'd) 

With tho adoption of 33 kV as tho lain diatribution 

voltago within tho plant 6 or 6.6 or 6.9 VcV can bo odoptod 

aa tho moat economical voltago for aub-diatribution within 

tho plant baaod on tho following considerations! 

i)   Whilo none of thoao throo voltagoa is standard in 
Iran, 6 kV has boon adoptod as sub-distribution 
voltago in tho Isfahan Stool Plant as wall at Ahwai 
Rolling Mills.   Alio, ono of tho local firma hai 
facilltioB for aaaoabling 6 kV awitchgoar on locally 
fabriootod cubiclus.   6 kV, which Ì8 tho proforrod 
syaton voltago in Europo and USSR» ia thoroforo 
conaidorod for adoption aa tho plant sub-diatribution 
volto go. 

ii)   3 or 3.3 or 4,8 kV ia tho moat auitablo voltago for 
motors ratod botwoon 75 kW and 1 500 kW.   Howe vor, 
taking into conaidoration tho curront ratings and 
•hort-circuit lovola of tho aoloctod ewitohgoar ai 
wo 11 at tho curront carrying capability of oabloi 
6 kV will bo moro oconomical thon 3 kV syatom. 

iii)   With tho soloction of 6 kV all motora abovo 300 klf 
can be dirootly oonnoctjd to 6 kV supply. 

For fooding various plant auxiliary loads including AC 

motors up to 300 kW, 380/i*0 volts is proposod as plant 

aocondary distribution voltago, this bo in g tho standardised 

distribution voltago in Iran. 

P}«nt powar distrlbttttoftjail 

Tho proposod powor distribution aystom as shown in 

Drawing Ho. 5131-V-16 indicatos tho main systom intorconnoo- 

tion in tho fon o:' a singlo line diagram for tho initial 

stags.   Thj arrangomont pormita smooth expansion whon futuro 
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SO - Plant construction (cont'd) 

Soil investigation work would include boreholes 

taken at suitable locations particularly where deep and 

heavy foundations are likely.   In addition, load bearing 

tests should be carried out at selected locations at various 

depths below finished ground level, together with collection 

and testing of disturbed and undisturbed samples of the 

subsoil.    The soil investigation work should be completed 

veil in advonoe so that the results are available before 

ooanenoeaent of foundation design. 

The major equipment foundations ore for the electric 

furnaces» forging press, blooming mill and bar mills.   The 

total volume of concrete work in building and équipaient 

foundation is estimated to be 4 »500 ou m.   The construction 

of plant buildings and equipment foundations shall be 

entrusted to selected partios who have previous experience on 

major oivil work and also have adequate construction plant 

personnel* 

In addition to equipment foundations, a number of 

ancillary buildings ore to be constructed.   As some of these 

buildings will be required during the construction stags 

itself, it is desirable that these be taken up on a priority 

basis. 
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SO - Plant construction (oont'd) 

Ptilitiea 

The utilities to be designed and constructed 

include the water system, power system, gas distribution 

system, compressed air systam» steam •jstem, ventilation 

•patea, rail ay» tea, road system, sewerage sad drainage. 

A railway siding is to be token from tho adjoining 

railway line connecting Ahwas to Xhorremshohr«    A new station 

is to be built near the ori et in g rolling sill plant about 

l£ km from the site, and therefore, a suitable siding can 

be oonstruotod.    This will be useful for receiving heavy 

equipment at the plant site.    It would also be possible to 

transport equipment in barges on tho Karun river« 

Most roods planned in the layout will also be 

required during the construction stage«   As such the 

alignment of permanent roads will be used during the cons- 

truction period, with a pomanent base and a water bound 

mamujan surface adequato for construction traffic«   After 

construction, these roods will bo surfaoed with bitumen 

topping for operational use» 

The source of construction water supply for the 

plant is the Karun river, about £ km away.   A temporär/ 

Intake with pumps has to be located on tho river bank and 
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50 • Fient construction (cont'd) 

a temporary water main laid up to the plant sita»    Provision 

should bo modo for at loaet ono doy'8 storage in the plant 

•ite.    Construction and drinking wator pipelines will require 

to be laid to suitable points in the plant area«    Procurement 

of necessary pumpa, pipes, fittings, valves oto for conveyance 

of water, needs to be token in hand early. 

Construction power oan be arranged from the existing 

power supply system«   The bulk requirement of construction 

power will be at 800 V«   For this a temporary substation has 

to bo constructed at site with necessary step-down arrangements. 

A temporary oleotriool distribution network will be installed 

in the plant area to make power availablo ot convenient points» 

Generally drains have to be out in the plant area at 

early stages of the project to pro vent water from flooding the 

oonstruotion site.   Since there ia not much rainfall in the 

area and ground absorption is high, no elaborata arrangement 

ia required« 

A temporary site office for engineering personnel 

together with a construction store is to be provided bifore 

the oonstruotion work initiated«    One of the plant onoillary 

buildings may be constructed early for this purpose. 
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80 - Plont construction (cont'd) 

Unni—m liuti n n for the client'e staff and the 

consulting engineers' personnel has to be provided.   Temporary 

quarters nay be built by tho contractors on the outskirts of 

the plant aite for housing their construction labour« 

Sources of supply of materials and of atores required 

for the construction of the plont are to be investigated and 

supplies arranged well in time. 

at of construction 

The consulting engineers will depute a Resident 

Engineer and adequate technical personnel for overall 

supervision of oonstruotion at site. 

The client's sito organisation will include adminis- 

trative and teohnieol staff for overall coordination of the 

project.   Tho work undertaken by thorn will include clearing 

of site, obtaining sanctions, poxaits, authorisation fro« 

looal bodies, arranging inport and local li censos, prooure- 

nent of railway wagons, clearing of equipment, stores keeping, 

security, as well as for arrangements outside the plant 

bounder/ and the payment of contractors bills etc 
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31 • jffiMlIS Of CAflUfc CQ8Î 

fittiti! mi - ilin ï 
Partioulara of ite attiaatad ooft for stag« I ara giran 

in Appandlx 31-1 and lunaarlaad in Tabla 31-1.   Tha foraign 

•xohanga ooaponant ii i 23 Billion or about 55 par oant of 

tha plant ooat. 

Tabla 31-1 

rum CAMTAì OOST ESTIMATI (STAOI I) 

(thouaand dollari) 

lirtaanairi 
••   Land 

B. Civil and atruotural work 

C. Plant and aqulpaant       .. 

D. Otkar ooata 
1.   Sparaa 
I.   Fraifht and inaurano« 
3, Fort ohargaa and 

inland tranaport 
4, Iquipnant araetion 

I.   Inginoaring, auparviaio» 
and oonatruotlon admin. 

P.   OontlngaMlta 

Total 

Foraign 

1 547 

li OTO 

804 
1 497 

536 

1 347 

1 100 

HJBPJ2 

Looal 
¡0BËÊU.     MJaaVblI      Saaml 

»SO 

I 933 

1 795 

90 

996 
8 144 

550 

U 490 

17 955 

1 997 

395 
t 490 

19 QUO 49 000 
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31 - Estimate of ospitai cost (cont'd) 

Civil and atrnatural work 

The ooat of oivil and structural work estlmeted at 

•bout t 11.50 Billion is inclusive of site development, 

building«, équipaient foundations, railway tracks, rosds and 

drainage within the plant boundary.   It alao includes off-site 

facilities comprising faeoel and storm water disposal, 

approsch roed, rail link and water supply from Karun river. 

Electric power connection is assumed to be given by the 

Electric Supply authorities at their cost.   No provision is 

made for township ss the plsnt is located at Ahwas, s wall- 

developed oity.    The e at ima te a are basad on the oost of 

local building materials end prevalent labour ratas in ¿>vaa. 

The foreign exchange component of about ¿ 1.55 million 

includes the oost of imported structurais, sheeting and 

shuttering.   Of the total estimated requirement of about 

9,800 tona of structural steel, it has been assumed that 

25 per oent will bo available locally.    The price of looal 

steel at site has been taken at the samo rete es thet of the 

imported steel.   The prioe of imported steel st sita has bean 

arrived at by teklng the f.o.b. stool price at i 140 por ton 

and adding freight, insurance, ouatons duty, handling and 

transport ohsrges. 

The prioes of steel and construction nato rials 

doll varad at Ah we s have boon taken as follows i 
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31 - Estimate of ospitai oost (cont'd) 

Mk ftlwl 
Structural steel ton 240 

Cement ton 26 

Gravai              ., ou m 3.3 

Washed sand ou m 4 

Prollainaxy designs for stoel-fremed building« have 

bssn prepared on the basis of widths, heights, collar 

spsolngs, orane loads, etc required for the plant operations. 

Fron the so preliminary designs, e stima to s have bean made of 

steel quantities in columns, gantry girders, trusses, bracings 

purlins, girts, gutters, down pipos, stairoases, bunkers   oto. 

Quantities of various iteas of work involved in sito 

development, buildings and anoiliory faciliti«» as well as 

equipment foundations aro estimated on the basis of 

preliminary designs. 

flint iPd MUJMPJrt 

Tho oost of plant and equipment o it ima ted at about 

i 17.85 million oomprises ell furnaces, furnaoo auxiliaries, 

rolling mills, conditioning oqulpmont, heat treatment 

furnaoos, EOT cranes, transport, laboratory, repair and 

maintenanoe and utility equipment. 

Power supply and distribution oost covers mainly 

equipment required for roce i vin g station, sub-station, HT end 

LT distribution oables, distribution boards, indoor and 

outdoor light fittings   e to. 
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31 - Estimato of capital oost (cont'd) 

Bulk of tho equipment will bo imported involving • 

f .o.b. prioo of about t> 16 million.    Tho local supply oost 

works out to 0 1.8 Billion, ex-worke.    However, at the 

anglnooring s ta go, it may bo possiblo to include e largor 

component of local supply depending upon tho availability, 

thoroby reducing tho foreign exchrngo component correspondingly. 

Coat estimates for tho major production uquipment are bated 

on international equipment prices. 

Fro if ht and 

Inder this head, commissioning and ospitai corta, 

freight and insurance on imported plant and oquipoont, 

oquipmont eroetion oost, ond port charges and inland trans- 

port are included. 

Spares have boon taken at 5 por oont of tho f.o.b. «oat 

for tho importod ltoaa and 5 por oont of tho ox-works oost 

for Indigenous supply. 

A provision of 10 per oont of tho f.o.b« oost of importod 

equipment and aperos has boon mode to oovor oceon froight 

and insurance», all in foreign oxchango.   Throe per oeat on 

tho o.i.f. value of importod oquipmont is providod to oovor 

port ohargoi and inlond transport for Imported ltemr.   For 

local eupplios, 8 per cont is allowed on ox-worka prloa far 

inland transport. 
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31 - tstlmsto of ospitai oort (cont «d) 

Equipment 
fiXlfiièfiflL 

liwrt s"ty 

Cost of equipment erection has been ta Inn at 15 par 

cent of tha total cost of equipment cooprising f.o.b. coat 

for imported items and ex-works coat far local supplies. 

This cones to t 2,7 million, out of which 20 per cant has 

been allocatad in foreign exchange to oover the foreign 

currency requirement of foreign erectora. 

No provision towards oustoma duty on imported 

equipment has been made, ss it is understood that exemption 

of duty is allowed in cese of new installations, for whioh 

approval froa the Government would be needed. 

instruction «d.iiH«^^ 

faea for design, engineering, supervision of construc- 

tion snd erection, snd expenses in connection with administra« 

tion during construction are included under this head. 

Construction administration comprises expenses in connection 

with security, store-keeping, obtsining ssnotione, permits 

end euthorisstion from locsl bodies, providing Import snd 

looal lioencea, clearing of equipment, arrangement for 

payment, etc.   A provision of 12 per cent of the plant cost 

(excluding the ooet of lend) has been mede tows idi these 

expenses.   Of the totsl amount of i 4.23 million, 30 per cent 

is allowed in foreign currency to cover the foreign exchange 

component of consultant's service a. 
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31 - Batinate of capital eoat (cont'd) 

Continaanclaa 

A provision of 5 par oant on the total plant ooft 

haa boon nada and thla worka out to 0 8 «illion, including 

a foreign exchange component of i 1.1 •illion. 

CtBltta Wit - Ifftit H 

The additional capital eoat for iha ataga II facilltioa 

ia aatlaatad ai t 5.0 aillion aa detailed In Appendix 31-2. 

The total plant ooata for atage I, ataga II and atagaa 

I and II oonbined ara ataanariaad in Tablo 31-8. 

Tabla 31-8 

flBftaJff OF TOTAL FLAUT GAFITAL 008T STAQM I é II 

Stag« 

7»iïï 
A. Land .. ..      0,55 
B. CiTil and atruetural work   11.4t 
C. Fiant and equlpaont 17.86 
0.   Other ooata 

1.   Aparee 0.90 
8.   Freight and inauranoc 1.89 
3. Fort ohergea and 

inland tnnaport 0.60 
4. Iquipnont oroetion 8.49 

IrtiMliti Mil  
I    8taga XI    fttagaa I è II 

"TWIT 

I. ainaoring» auponrlaion 
oooatruotion adaini- 

ntretion   .. 
F.   Contingonoioa 

Total 
Foreign oitrraney 
Forai|n ourroney 

aa % of total 

4.88 
8.00 

48.00 

83.00 

55 

T3ÏT 

1.80 
8.80 

0.11 
0.88 

0.0? 
0.88 

0.58 
¿Uft 
SJg 
8.5 

50 

0.59 
18.T4 

80.04 

1.01 
1.91 

0.47 
9.08 

4.75 

ILfifi 
85.90 

54.3 
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29 - Mint utilities and auxiliary facilities  (cont'd) 

aro furna oo and forging press are added in stage II« 

The main features of the syetea are briefly disoussed 

be low i 

i) Fbwer will be purchased from KWPA at 33 kV and 
brought in from the south sido of the plant boundary 
over two full capacity 30 MVA overhead feeders and 
terminated to the outdoor tvoe '""connecting switches. 
Prom this point power will bo takon to tao plant 
main receiving station by moans of underground ombles. 

ii) Tho plant main receiving station will be located on 
the south side of the ateelmelt shop where the 
incoming feeders will bo terminated to 33 kV indoor 
motal-clad switchboard with main busbars seotionaliaed 
ovor an automatic oirouit-broaker, 

ill) Tho two aro furnaces will bo oonnooted to tho 33 kV 
aystom ovor soparato 630 amp c irouit-breakors and 
tho othor two 630 amp circuit-breakers will feed 
oaoh of tho two 8/lO MVA 33/6 kV power transformers 
to be located outside this main receiving station, 

iv) Tho two 8/10 MVA transformers which will havo solf- 
eooled rating of 8 MVA and forood cooled rating of 
10 MVA will bo connootod to main 6 kV switohboard 
loos tod in tho main receiving station, 

v) Duplioeto 6 kV foodors to tho blooming mill switching 
station will bo takon from this main 6 kV awitohboard. 
Tho blooming mill motor roon thus becomes malia »rea 
6 kV substation, 

vi) Favor to SMS auxiliary load and future forgo shop will 
bo takon dir ctly from tho main 6 kV switohboard. 

vii) Tho mills arsa 6 kV substation will food power to 
blooming mill, conditioning dopsrtraont, wator treat- 
ment plant, naintonaneo shop and 6 kV switching 
station of bar mills. 
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31 - Iftlaete of ospitai ooat (cont'd) 

The ospitai ooat for atage II ia eatlaated on the 

aaaa baaia aa diaoueaod for atage I.   The foreign exchange 

ooaponont la eatlaated at 50 por oont of the total ooat, 

as agaiaat 5S per cent in atage I. 

The total ooat for atagea I A II ooabiaed conoa to 

$ 47 »1111011 including a foreign ojtohange ooaponont of 

I SS.» Billion. 
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li- PUNT ORGANIZATION A*D KNOW-iflW ^EQUIREMEOTS 

Plant organisation 

This Chapter diaousses some of the special f«atur©a 

which have to be given adequate consideration while organising 

the management structure for the propoaed alloy steel plant. 

Aa this plant will be the first producer of alloy ateela In 

Iran, the management of the new plant will require emphasis 

on the following importent functions. 

i) 

ii) 

ill) 

Production planning i This would be an iaportant 
functional aetivity aa it involvea the acheduling 
of operationa for a large number of producta with 
rigid specifications, in amali lot sisea, and for 
expediting ordere to ensure that all materiale 
and facilitiea to meet the pre-determined achedule 
are available at the right place and at the right 
time. 

maoeatlon And quality control*   Bigld metallurgical 
control ana inspection at a number of atsgea are 
required to build reputation for quality, which 
la eaaential for eny successful alloy ateel 
producer.    Accordingly, the quality control 
function must receive due recognition and atatua 
from top management, and the inspection depart- 
ment must be strong end Independent.   Indeed, the 
concept of quality roust permeate the whole organi- 
sation . 

Baaaarch and développent i   Development of now ateela 
for better performance or more economical urne, 
ateela for entirely new uses, import aobetitutlon 
by uae of indigenous supplies and the improvement 
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« - ««* organisation and know-how cuiraient, (oonfd) 

of production methods would in due court© require 
• etrong research department, which would work 
in cooperation with other reaearoh organisations. 

iv)   JalBinj»    The high degree of skills required 
throughout the now plant would necessitate a 
ooapreheneive training prograauae to meet the 
continuing operating requiroaenta as well as the 
inoreasing roquiroaents for expansion. 

V)   Sftly and aaprt«»!   unlike the larga staolwrks 
pwducing plain carbon aild steels" the alio? 
•tool plant requires an effective after-«lea 
eervice organisation to advise customers, on the 
proper steels to be used and the eftor-treataent 
of the steels for specific applications. 

Keeping in view the plant roquiroaents, a tentative 

organisation structure is suggested in Drawing fio. 5131-V-21. 

It aay bo pointed out that this structure based on general 

considerations broadly applicatalo to countries engaged in 

rapid build up of their industrial base would nood further 

etudy end elaboration to suit tho particular conditions 

prevailing in Iran. 

The alloy steel plant has to produce a largo variety 

of producta in a nuaber of siaea and finishes for epocific 

•pplioationa.   Those high coat produots are required in 

•«Her lots than ordinary plain carbon steels and aro 

therefore produced in aaaller baton.e.   A considerable aaount 

of inspection and oonditioning at intoraodlato stage« la 

noco.aary to onauro that atocia of ooaaistont good quality 

ero produced with a alnlaua of rojootione. 
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32 - Plant organisation «nd know-how requirements (oont'd) 

Tho plant requires specialised tochniquoa of steelaaking, 

metallurgical control, conditioning, heaVtreataont, 

production planning, etc which are peculiar to alloy stoela 

production.   Aa thero is no auoh know-how currently avail- 

able in the country, it will be dosirable to seoure 

specialised 'production know-how1 and training aervioea fro« 

outaido during tho oarly years of plant operation.    For this 

purpose, tho foreign production advisor to bo so looted should 

have oxporienoo in producing the coaploto rango of alloy 

stools proposed for the new plant and should hovo production 

facilities comparable to tho so at tho new plant. 

Training 

For tho oxpeditioua and successful operation of the 

first alloy steel plant in tho oountry, it is vital that 

an effpetivo training scherno is initiated evon in tho planning 

stage of tho projeot.    Both the apood at whioh tho project 

can bo comolotod and tho ultimato succose of tho plant dopend 

on tho ready availability in timo of qualified men to fill 

all tho posts in tho plant, and for keeping sufficiont number 

of trained mon roady for further oxpansion. 

In viow of the acute shortago of technical personnel 

in Iran, it is essential that bulk of the staff for tho 

projoot 3X0 recruited at the oommjonoomont of tho engineering 

of the plant and trained at various existing units - in Iran 

and abroad. 
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38 - Plant organisation and know-how requireewnta (cont'd) 

It la propoBod that about 50 technical por sonnai be 

speoielly trained abroad for «tage I aa given in Appendix 32-1. 

Nonally, all oxpondituroa incurred during training abroad 

including wo go a, living expenses, and to and frc    travel will 

havo to bo borne by the organisation sending the trainoos. 

Tochnioal and auporviaory porsonnol numbering 16 »ay havo to be 

trained for at least six months, and operators and skilled 

workers numbering 34 for at least throe months.   Tho total 

expenditure incurred on this account is ostimatod at i 180 £00. 

Fbr stage IX, the expenses on training ii ostimatod st 4 30,000. 

Teetaieal 

Cost of 
inported 

Alloy and tool steel manufacturing firms in USA, Canada, 

UK, Germany, India, and Japan would be interested in entering 

into toehnieal collaboration and production know-how agreement. 

Reputed equipment suppliers and oonsultants aro also in a 

position to arrange for supply of tochnioal know-how and 

produotlon advioo. 

The foe for imported know-how could be either a lump-sum 

payable in four or five instalments, commencing with signing 

of the Sfreomont and terminating three or four years after 

commissioning of the plant, or a foe plus royalty on tonnage 

basis for using brands, patenta and licor ting rights. 

For stage I, with an annual produotlon of 45,000 tons 

of oarbon sad alloy constructional stools and spring stools, 
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» - Flaut organisation «d know-how requirenanta (cont'd) 

it li aeauaod that tba know-how föo would bo ¿ 1,000 000. 

For ttofo II vhoo forging and othor faoilitioa for tho 

production of tool atóala and forging* would bo ina to lied, 

a tochnioal collaboration foo of about % 300,000 haa baon 

esauned. 

The know-how agreement and foo should cover the 

1,08¿°L doputation of 6 to 8 oxperte, one in oaoh apaoiallsod field, 
proouetion 

for a period of eix to twelve nonthe during tho oonnlaaionlng 

and initial oporationa of tho partioular unit in which ho ia 

a anoelaliat, and project coordinóte-ra for two to throe ye ara 

for naeoaaaiy on-tho-epot toohaioal advioo, eupervialon and 

training of workora.   Salary, living and travel o*>eaeee for 

thane «inerti aro ostlaatod at à 300,000. 

A finanelal proriaion of I l.Ti nillion hia boon nada far 

1*8 
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flU - utKPCmSL AND PBQIllgriOII QQ8T ESTIMATES 

top« rimontai 

The Bain consideration E for estimating manpower, wage 

atructuro   oto havo boon disouaaod in Volume III.    Thia ohaptor 

presents estimstos of labour and auperviaion requirement e, and 

production ooat of finiahed producta. 

aiior ramilgeaonta  (ataco I) 

Particulars of technical personnel, adminiatrativo and 

olorioal staff, supervisory porsonnol and labour foroa required 

for plant operation end maintonanco as voll aa fonerai 

adminietrstion (including a to roa, purchaao, salo« end aorvioos) 

for stago I aro givon in the following appendioos. 

Gone roi administration & aorvicos 
Stoolmalt shop 
Blooming mill 
Billet conditioning 
Bar mills 
Heat treatment, ber finishing, 

inspootion, werohouso è shipping 

. App 33-1 
- App 33-3 
- App 33-3 
- App 33-4 
. App 33-5 

. App 33-6 

Tho total manpower roquiroraont ia ostimetod at 1,370 

basod on examination of tho oporatlona involved.    Tho main 

purpose of this estimato ia to arrivo at tho labour compo- 

nents of tho production cost, and to draw up a tontativo 

roorultmont end training programmo.   Türthor work «tody would 
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33 - Manpower and production coat estimatea  (cont'd) 

have to be undertaken to arrive at the standard foroe baaed 

on the aotual facilities when the project ia implemented. 

Manpower has been classified into four groups according 

to nature of job - Executive (E), Supervision (S), Workers  (W) 

and Administrative (A).   Each group haa been further sub-divided 

and baaed on the remuneration rates now prevailing in rolling 

•ilia and other industrial plants, average ealary for each 

oategory has been assumed as follows* 

Table 33-1 

AVERAGE SALARY FOR DIFFERENT CATEGORIES 
OF STAFF AND LABOUR 

Average 
Salary group •alary 

|/month 

Executive 
El » • • • 1 000 
E3 • • • • WO 
13 • • • • 700 

Supervision 
SI • • • • 700 
S3 • • • • 600 
S3 ,. #, 500 
84 • • • • 300 

Worker 
VI • • • • 130 
wa- • • • * 80 
wa •• •• 60 

Administrative 
Al • • • • 300 
A3 • • • • 300 
A3 • • ,, 100 
A4 • • • • 60 
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33 - Manpower and production oost estinates  (oont "d) 

Fringo 
tesali*! 

Depending upon the nature and profit potential of the 

industry, en Iranien worker generally enjoya various benefits, 

men as ooapuleory locial insurance  (13 per oent contribution 

by the Company and 5 per cent by the worker), free transport, 

free or subsidised lunch, house rent allowance, 10 per cent 

oxtra payaent for shift workers, bonus, etc.    The so are 

diacu88ad In earlier volumes.    For tho two plants at Ahwes, that 

la, Iranian Railing MLlla Co and Ahwas Pipe Mill Co, the fringe 

bono fit s ooae to about 30 to 40 por oent of tho salary bill. 

For the proposed plant an amount of 50 por oont to cover 

expenses on fringo benefits hep boon provided on the aonthly 

salary bill to arrivo at tho total coat of manpower. 

die re departmonts of the plant work only 6 days in a 

Provision for    veok no oxtra provision haa boon nado for taking care of 
woekly-off, 
leave and continuous) operation in tho total force (oxoopt for ateelaelt 

ahop whore additional aanpower ia provided to allow continuous 

operation). 

Boaidoa tho wookly day off, workers have annual loa ve. 

Aocording to oxiating regulations oaoh workor ia ontitlod to 

24 days annual leave in Ahwas.    Fiftoon por oent oxtra labour 

ho s boon providod only in tho Operation and Maintenance 

Group (W) to take oaro of this as voll as ebaontooian and 

other oontingonciosj it ia assunod that absenco in other 

poraonnol groups would not affoot tho working of tho plant. 
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33 - Manpower and production coat oatiraatoa (cont'd) 

Monthly 

Manpower roquiroraonts of tho difforent dopartaonta 

and tho ir monthly vago bill taking into conaidoration all 

the abovo proviaiona aro shown in Appondix 33-7 and 

auaaariaod In Tablo  33-2. 

Tablo 

MANPOWER AND WAGS 

33-2 

BIU FOR 

Total 
ataff 

265 
290 
130 
160 
260 

145 

STAGE I 

Total monthly 

Qonoral adainiatration and 
aorviooa                         .. 

Stoalaolt ahop                  .. 
Blooming mill 
Conditioning 
Bar milla                          .. 
Hoat-troataant, inspection 

and finiahing 

79 240 
46 080 
25 305 
19 530 
42 565 

21 120 

XSM WJ& 

Production coat oatlamto  (ataae I\ 

It ia gone ral atocl plant accounting praotloo to 

eatiaate production ooat undor two head«  'Motoriala Coat' and 

'Coat Above Matoriala'.   Matoriala Coat ia ooat of all row 

matarlala por ton of product.   Coat Abovo Matoriala compriaoa 

ooat of dopartajent«l auporvision and labour, power, fuel, 

utilitioa auch aa water, comprosaed air, ropair and 

maintenance motoriala and conaumobloa.   Tho Qonoral Plant 

Ixponao (incluaivo of tho coat of gonoral adainiatration and 

aorvicee) ia opportiotiod suitably to oaoh individual produc- 

tion unit «hila arriving at toa production coat. 
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29 - Plant utilities and auxiliary facilities (cont'd) 

vili) A second 6 kV switchboard will bo install** 
in tho bar mill motor room to food all loads 
in tho bar mill ae voll as hoat-troatmont and 
finishing dopartmont. 

ix)  Load contro unit substations with combinad 
6/0.38 kV stop-down transformers and cubic lo 
typo circuit-braakor boards will bo providod 
at tho following aroaB which will havo a 
sisablo ooncontration of 380 volts AC loads« 

No, and siso of losvd 

2 at 1 000 kVA 

2 x 1 000 kVA 

2 x 630 kVA 

2 x 1 000 kVA 

2 x 630 kVA 

1 x 630 kVA 

2 x 630 kVA 

a) 8MB  and future forge shop 

b) Blooming mill 

o) Billot conditioning aroa 

d) Bar alii 

o) Huot-traotmont plant 

f) Maintononoo shop 

g) Wator troatmont plant 

x) For sorvioos which roquiro 230 volts constant 
potontial DC, factory assomblod DC load oontro 
wit will bo providod comprising transformer* 
silicon rootifior unit and oubiolo typo DC 
cirouit-broakor boards. 

xi) In oaso of total power failuro at tho main rocoiving 
station ooo lin g wator pumps, omargoncy lighting and 
othor vital sorvioos will havo to bo fod from 
autometio mains failuro typo diosol gonorating 
sots oonnootod to plant 380 V system. 

»laut oloQtrt«al Mu<Mnnt 

Switohioort   All swltohgoar insta list ion for tho 

plant will bo of indoor motal-olod dosign.   For 33 kV 

air blast or low oil oontont typo brookors of oubiolo 
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33 - Manpower and production cost oatimatos (oont 'd) 

Mit« rial« 

Tho alloy steel plant consiste of flvo major 

production unite vi«., Stoolmolt shop, Blooming «ill, 

Conditioning, Bar milla and Ho at-tro atare nt and finishing. 

Tho quantities of matorialr. roquirud por ton of product 

dopond on tho y laid at successivo stagne of operation. 

Tho yields oxpectod at each of tho major production stago« 

aro given in Tabic 33-3. 

Stoolaaking 

Blooming 

Bar rolling 

Haat-traatmont . 

Tabic- 33-3 

ESTIMATED YIELDS 

•otollic chargo to ingot 

ingot to rollad billot 

rolled billot to con- 
ditioned billot 

oonditionod billot to 
rollod bar 

rolled bar to fini «hod, 
tostad ft inspected bar 

Yield 

90 

84 

94 

91 

94 

Boeod on prosont prieos,tho oatiaatod unit price« of 

major raw materials and supplies at Ahvas aro given in 

Appendix 33-8.   Forro-alloy3, scrap, electrodo«, petroleum 

ooko, fluorspar otc will have to bo imported.   The tutorials 

«o«t per ton of ingot for eight typiool grades of carbon 

oonstmotional, alloy constructional, spring and free cutting 

steels aro given in Appendix 33-9. 
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33 - Manpower and product ion cost estimates (cont'd) 

Cost above 
«ateríala 

letlaatoa of Coat Above Materials oro given in tho 

following appondicoei 

App 33-10 Stoolaaking 
App 33-11 Blooming 
App 33-18 Conditioning 
App 33-13 Bar sill 
App 33-14 Hoat-treatnont and finishing 

'General Plant Exponaos ' covoring salaries and othor 

expenses inourrod outside tho production units aro ostinatod 

ot $ 150,000 por month nnd havo boon distributed to major 

production dopsrtmonts in proportion to their Cost Abovo 

Maio risia. 

Beted on too Materials Cost and Cost Abovo Mato rials 

for tho various stsgos, tho production cost ostimatoa for 

tho oight grados of stools aro givon in Appondicoa 33-15 

and 33-16 and summarised in Tabic 33*4. 

Tablo 33-4 

MOMS PRODUCTION COST OF BARS (STAGE I) 

ittoB fills UT Itoti, 

Carbon constructional (Sn-8) 
Low alloy constructional (ln-19) 
Madias alloy constructional (Bn-35) 
Cato hardening constructional (En-36) 
High carbon spring (ate-44) 
Sllieo-asngonoso spring (ln-45) 
Chrome-vanadium spring (ln-47) 
Proo outting (mm-U) 

Sepia 

361 
290 
426 
427 
263 
270 
291 
261 

279 
306 

445 
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33 - Manpower and production coat oatimatoe (cont'd) 

Production cot (tan jr\ 

Production of 5,000 tona of tool and dio «tool ia 

onvieogod in atage II for which additional aanpowor roquiro« 

•ont ia ertiaatod at 250 for tho now etoolsolt «hop, forfo 

•hop, and hand oporotod »ill aa voll aa oxtrs aanpovar for 

conditioning, haat-troetaont and finiahing.    Tho Monthly 

vago bill will inerzie by about t 44,000. 

Boacd on Materiale Coat and Coat Aboro Materiali for 

o ach operation, production coati for typioel tool and dio 

atoóla aro oalculatod in Appondicos 33-17 and 33-18 ond 

aumaariacd in Tabic 33-5. 

Tabic 33-5 

WORKS PRODUCTION COST OF TOOL è DIE 3TB15 (STAGI II) 

Production coat por ton 
(rollad M fnrfBd Brrtrctil 
Hand »ill fear aill 

High apead atool (AISI-Tl) 

Hot dia atool (AÖI-IB1) 

Cold work dio atool (AISI-03) .. 

low alloy tool atool (AISI-Sl) 

Mo blocka (1.45 Hi, 0.65 Cr) .. 

Carbon tool atóela (AISI-Wi)   .. 

Hand Bill 
rollad or 

2 744 

1 592 

758 

542 

564 

338 

rolled 

T 

542 

319 

Bone of the low alloy and corbe© tool atoóla can bo 

rollod in tho bar mill and tho production coat por ton for 

thoao atoóla rollod in bar «ill will be lower by about 0 20 per ton. 
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The financial and economic aspects of ti» projeot 

•re discussed In this chapter. 

IBUtttlOP Of the DTDlaat 

A* discussed earlier, stage I envisages an annual 

production of 45,000 tons of constructional and spring 

•teal«, and in stage II an additional 6,000 tons of tool 

and die steels is expeoted to be produced.   Stage I 

facilities are scheduled to be completed and cooaisaloned 

in % years)   stage II construction is proposed to begin 

one /ear after coaaissioniAg stage I faciliti«* and 

oosplated in two /ears' tine. 

As this will be the first alloy steel plant in Iran, 

constructional and spring steels (which are relatively 

easier to aako) have been included in the product-nix of 

•tags X, while the »ore difficult alloy tool and dis steels 

will follow in stage II, when the nomai production in the 

first phase is achieved.    The experience acquired in respect 

of operation and plant maintenance over the Initial period 

of three /ears will be valuable for producing high grade 
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tool and die steels later.    It is expected that the 

demand for tool and die steels (at present about 2,000 

tons per year) will develop to about 5,000 tons per 

year within the next 8 to 10 years. 

The full production against stage I capacity ir 

expected to be reached in the third year of operation 

and that of stage II in the second year of integrated 

operation.   Accordingly,  the full rated capacity of the 

plant is expected to be realised in a period of d£ years 

from the start of construction as shown in Fig. V-l. 

Estimata of total project cost 

Besides the capital coat estimates presented in 

ohapter 51, additional funds to meet expenses on preli- 

minary work, know-how,  training, plant start-up and 

interest on loan during construction would be needed. 

The» total project cost amounts to about # 46 million 

including | 26.5 million in foreign currency for stage I 

and about $ 6 million including $ 2.8 million in foreign 

currency for stage II as given in Tables 54-1 and 54-2 

respectively. 

54-2 
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Table 54-1 

ESTIMÁIS OF TOTAL PROJECT COSI - SÎAGJ I 

(Thousand dollars) 

1. Plant cost 
2. Preliminary expenses 
5« Start-up expenses 
4. Training expenses 
5. Know-how expenses 

Foreign        Local 
omrenejE     currency     T»»^] 

25 000 

60 
1 090 

6. interest during construction    2 200 

Total, 

Say 

Id 000 
5ÜQ 
70 
60 

210 

IB 640 

42 000 
500 
70 

120 
1 500 
2 200 

ÜU&P. 

Table 54-2 

ÄSTIrtATE OF TOTAL PROJECT COST - STA0E II 

(Tiiouaund dollars) 

1. Plant oost 
8« Start-up exponaos ,, 
3. Training expenses ,. 
4. Know-how expanses ,. 
*• Interest during construction 

Ift&Sl •• 

Say 

Foreign 
Qurranov 

Local 
currency JEAìBU 

2 500 

10 
270 

2 500 
20 
20 
50 

600 

5 000 
20 
50 

500 
600 

i-iaa 8 479. Ott 

gJQSL usa urn 

84 "4 
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H - Financial analysis (cont'd) 

Preliminary 

Know-bow 

Additional funds required for preliminar/ expenses, 

training, know-how, start-up, and interest on loan capital 

during construction are estimated as follows i 

A provision of ß 300,000 has been made in stage I 

to oover promotional expenditure involved in the registra- 

tion of the company, issue and collection of equity 

capital, arranging finance and other preliminary expenses. 

The entire amount is expected to be spent in local 

currency.   No such provision is made for stage II. 

As explained in ohapter 32, the know-how fee has 

been estimated at ß 1,000,OCX) for stage I.   This entire 

sum will be payable in foreign exchange.   In addition, 

services of foreign experts will be required for 

commissioning and assisting in the initial operations of 

the plant«   A provision of ß 300,000 is made to oover 

these expenses, 50 per cent of which will be paid in 

foreign exchange. 

For stage II, a sum of ß 300,000 including 

$ 270,000 in foreign currency has been provided towards 

these expenses. 
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34 - Financial analysis (cont'd) 

Training 

Start-up 

Interest 
during 
oonatructlpp 

Aa mentioned earlier in chapter 32, it is estimated 

that the total expenses for training 50 engineer« and 

operativa« abroad would be fi 120,000 (excluding their 

hoe« salary during their training period abroad which ia 

Included in the expenses for administration during construe« 

tion).   This amount compri sea fi 60,000 in local currenoy 

towards travel, and fi 60,000 in foreign currency towarda 

living expenses abroad. 

For stage II, a lumpsum amount of fi 30,000 including 

fi 10,000 in foreign currency ha« been provided. 

A lumpsum provision of fi 90,000 in local currency 

has been made towarda initial expenaea in connection with 

trial runa and start-up of operations of which fi 70,000 

la for stage I and fi 20,000 for «tage II. 

The interest on loan capital during construction 

haa been computed at 8 per cent per annua.   Baaed on the 

phasing of the borrowings, the interest on loan capital 

during construction works out to ¿ 2.2 million for 

stage I.   The interest eharga* on loan capital during 

construction for stage II are estimated at about 

J 0.6 million baaed on the loan amount of fi 2.4 million 

in the first year of construction and the balance 

amounting to g 3.0 million in the aeeond year. 
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54 - Flnanoial analysis (cont'd) 

Financing oattarn of the oro i act 

The capital structura for stag« I is envisaged on 

an equityt loan ratio of about 50 s 50, involving an equity 

capital of $ 25 million, the remaining * 25 million being 

raised as a long-term loan bearing 8 per cent interest 

per annum.    The loan amount would be repaid over a period 

of 10 years in equal instalments ooauoancing from the 

third year of plant operation when full production of 

stage 1 is expeoted to be achieved. 

Stage I 
financing 
pattern 

The phasing of the financing for stage I, based on 

the construction sohedule visualised, is given in Table 54-5. 

Tabla 54-5 

FINANCING PATTERN FOR STAGE I 

(Thousand dollars) 

1st         2nd       5rd 4th 
year     year       year year JEflÜl» 

Equity Capital     .. 6 000    12 000      5 000 - 25 000 

Loan amount          ., 17 000 5 800 20 800 

Interest on loan 
during oonstruo- 
tion at 80 2 200 2 200 

Total ^îltÉÉ a OOP    12 OQQ    22. 000   ¿Jgg   JAJgp. 
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29 - Fiant utilities and auxiliary facilities (cont'd) 

doaign aro propoaod, and for 6 kV and 380 volta á.r- 

circuit-broakora aro propoaod having atandardiaod ourront 

ratinga of 400, 630, 1,250, 2,000 amps thoso bolng tho 

proforrod lie ratinga* 

Tranafomorai    Tho two main 8/l0 MVA, 33/6 kV 

stop-down tranaformora will bo oil-iamoraod outdoor typo 

with natura l/f0 rood air cooling.   For tho load contro 

tranaformora it is propoaod to standsrdiso on two siaoa 

of natural ooolod tranaformora, vis, 630 and 1 000 kVA. 

Main drivost   As far aa odjuatablo volt ago DC 

drivos aro ooncomod tho modern trond ia to uso thy ristora 

both for rovorsing and non-rovoraing drivoa with oloaod 

loop spood control o vor statio rogulating amplifiors. 

Auxiliary drivoa i   Tho various mill auxiliary 

oqtiipmont such aa rollar tablo, shears, saws» pinch rolls 

ote will bo poworod with stool mill duty AC slip-ring 

motors or mill typo OD motors,    Thoso drives which operate 

in synchronism with tho mill rolla will have DC motors 

with adjustable voltago control ovor thyristor converters. 

Taking into oosjsidoration tho ambient tomporaturo 

conditions all main drivo »tors will havo to bo forced 

ooolod with oloaod circuit vontilation.   Tho motor rooms 

29-8 
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M - Financial analysis (cont'd) 

Stage II 
financing 
pattern 

Stag« II construction is planned to start one year 

after commissioning of stage I and completed in two years 

(i.e. by the end of the third year of stage I operation). 

The total capital requirement of about t 6 million for 

stage II  OS 2.4 million in the first year and i 3,0 million 

in the second year) is proposed to be reised entirely 

through loang-term loans to bo paid back in equal instalments 

over a period of 10 years, starting from the fifth yeer of 

plant operation (stage I) when the stage II production is 

expected to be achieved. 

Profit end Iosa statement 

The operational net profit as given in tho profit and 

loss statement is arrived at by taking into aooount sales 

receipt, manufacturing expenses, depredation, interest 

on working capital end loan capital, deferred charges, 

selling expenses and taxation as discussed below. 

i)    Production i    ile discussed under phased implemen- 

tation of tho project, the stage I rated 

production is expected to be realised in the third 

year froa the date of commissioning of the 

plant.    Stage II facilities are expected to bo 

commissioned in the fourth year fresi the date 

34-8 
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54 - Financial analysis (cont'd) 

of ooaoissioning of «tage I facili tie«.   ïear- 

viae finished allo/ steel production for both 

•tag«« it expected to be realised a« foUovtt 

Xearvife 
production 

l«t year 
2nd year 
3rd year 

4th year 

5 th year 

â&MLl Stage II       Tgtfl 
tons/yr tons/yr tons/yr 

16 000 - 15 000 
56 000 - 55 000 
45 000 - 45 000 

45 000 2 000 47 000 

45 000 5 QOO 50 000 

il)   h titilli ftf aale» reoeipti   At pre lent the alloy 

steel consumption in Iran if about 7,000 toni par 

year.   The steel i« partly imported direct by tne 

oonsuaers and partly through the trading houses. 

Frasent felling prices for alloy steel« in Iran 

are high.   The main reason for euch high prioes 

is the very snail current consumption with corres- 

pondingly high expenses for selling, warehousing, 

oredit arrangement« etc« 

««cording to the present structure of 

oustoas tariffs, the duties on ordinary slid 

steal range from about $ 50 to $ 100 per ton 

for different categories, whereas the duties on 
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54 - Finanoial analysis (cont'd) 

Selling 

Stage I 
Qttltt 

the more valuable alloy steels are around ß 27 per 

ton«   The selling prices of ordinary steels «re high 

in Iran, and this in turn also raises the priées of 

alloy steals  (in spite of the lower oustoms duties). 

The prevailing selling prices of imported alloy 

steels and the selling prices assumed for the finan- 

cial analysis in this study are given in Table 54-4 

below i 

Table 54-4 

8KLLIHG FRICAS FOR PROPOSED PLANT AND PREVAILING 
ALLOY STIEL PRICES IN BUN 

Assumed 
Iran prloas   fA^Un^jgElfiej. a/ 

ß/U>n Jf%5* 

nifiU&Pftl, 
• • 

¿BfifrL 
arbon (En-8) 

Low alloy (ln-19) .. 
Medium alloy (Kn-25) 
Case hardening 0Sn-36B) .. 
Free cutting (Bn-IA) .. 

fllTeM fVf?l 
High carbon (En-44) .. 
Silico-Banganese (Bn-45).. 
Chroae-vanadiuo (En-47) ,. 

High speed steel  (AISI-Tl) 
Hot die steel (AISL-H21).. 
Coldwork die steel  (AISI-W) 
Low alloy tool steel  (AlSI-Sl) 
Die blocks (1.45* Ni, 0.665t Cr) 
Carbon tool steel  (AlSWIl) 

600 
1 000 
1 000 
1 000 

1 550 

5 500 
5 500 
1 860 
1 500 

960 

400 
550 
700 
700 
400 

450 
500 
550 

4 000 
2 500 
1 500 
1 000 

900 
700 

a/   Ex-works Ahvas 
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34 - Financial analysis (oont 'd) 

Salea 
receipt 

It la to be noted that the Belling prloea 

assumed are lover than present prices in the Iran 

market, but higher than international prices, 

becauae major raw materials such as scrap, ferro- 

alloys, refractories t eleotrodea, rolls etc will 

have to be imported initially. 

When the new alloy stool plant goes into 

production the customs duty tariff would need to 

bo rationalised.    It is suggested that duties on 

imported low alloy stools (whose c.i.f. values aro 

under t 300 per ton) bo ralaed to 30 per cent 

(against this tho present duties on ordinary stool 

are as auch as 30 por cent to 60 por cent of value), 

while duties on high alloy stools (c.i.f. values 

over ¿ 300] to 20 por oent. 

Protection of this order is required to 

enable the new plant to soil its products in tho 

Iranian market in the initial years of operation. 

Baaod on the estimated selling prices, the 

total salea receipta are worked out in Table 34-5 

at i 23,2 million per annum in stage I, and à 29.1 

million par annum after reaohing the full rated 

production of both stages I and II. 

34-11 
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34 - Finanoial analysis (cont'd) 

Table 54-6 

ESTIMATED SALAS RSCIIPT 

Carbon (ln-8 

•I 

irbon (ln-8) 
Low alloy (ftv-19) 
Mediua alloy (Sn-25) 
Cate hardening (fe-36B) 
Free cutting (Kn-1A) 

iMjii&L 
igh carbon (En-44) 

Sillco-aanganeae  (Bn-45) 
ChroM-V (ln-47) 

Tojukl 

3eUing Total 
jtiantfjx, jorioa XlLlli. 
Tone/yr      |/ton        '000 0 

• • 8 (XX) 400 3 200 
• • 8 (XX) 550 4 400 
• • 2 000 700 1 400 
• • 6 000 700 8 600 
• • 2 000 400 800 

• • 6 000 450 2 250 
• • 12 000 500 6 000 
• • JLM¿ 550 i aso 

45 000 25 200 

High speed steel (AlSI-Tl)    .. 
Hot die steel (AISI-H21)        .. 
Cold work die steel (AI3M») 
Low alloy tool steel (AlSI-Sl) 
Oie blocks  (1.45$ Mi, 0.45* Cr) 
Carbon tool steel ., 

Mai 

200 4 000 600 
500 2 500 760 

1 000 1 500 1 600 
1 000 1 000 1 000 

500 900 460 
2 000 700 i_10£ 

S 000 

Total (k • B)        SQ ODO gfl tm 

ill) IlyttÜilNalflftJaUniti1 The,e inolud« cort of raw 

•ateríais, labour and supervision, power, fuel and 

utilities, refractories, rolls, eleotrod« and 

84-12 
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54 - Financial analysis (cont'd) 

supplies, repair and maintenance and other misce- 

llaneous and genoral plant expenses.   The différant 

oomponenta of coate per ton of production at various 

•tagee have been discussed in chapter 33,    The 

total manufacturing expenses for each i ten are com- 

puted on the basis of annual production and cost 

for each item per ton of production» 

During the first /ear of production the 

expenditure on raw materials has been taken at 10 

per cent higher than that which would be incurred 

when operations are   stabilised.    This allowance 

has been made to take care of losses and lower 

yield due to initial operational problem«. 

Similarly, on allowance of 5 per oent on raw 

materials expenditure has been made during the 

second year of production.    Likewise, in stage II« 

an allowance of 10 per cent on raw mataríais 

expenditure has been maue on the production of 

2,000 tons of tool and die steels during the first 

year of operation, 

*•)   Dec re o iati on i   The overall life of a plant of 

this type is considered well over 20 years and 

hence depreciation at about 5 per cent per annum 

34-18 
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on a atraightlina baaia can b« aaauned to ba a 

fair oharga.   However, aa auggaatad by tha 

Miniatry of Economy, Iran, dapreoiation ha a bam 

ealoulatad on straightline basis at 6 par cant 

par annum on the total plant coat excluding tha 

cost of land.    On this baaia, the depreciation 

amount per annum ia estimated at about ¿3.3 

million for ataga I and ¿3.7 million for tha 

integrated facilitiea of ataga I and ataga II. 

•)    Intaraat on working capitalt   Working capital 

requirements have been estimated at three months' 

total of manufacturing expenses, and a rate of 

12 par cent per annum has been aaauaed for 

calculating interest charges. 

vi)    Intaraat on loan ospitali    For a capital require- 

ment of & 46 million in stage I, the long-term 

loan amount is ¿ 23 million.    The stage II capital 

requirement of I 6 million will be entirely raised 

through long-term borrowings.    Interest has bean 

oalculatod at 8 per cent per annum on these 

long-torn borrowings. 

vii)    Deferred ohargest    Deferred charges include expenses 

on preliminary work, know-how, trainiag, plant 

start-up and interest on loan   during construction. 

34-14 
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34 - Financial analysis (oont'd) 

These charges work out to about $ 4 million for 

stage I and $ 1 million for g tace II, and hare 

been amorti led in full in equal instalaentt over 

the first 10 years of the respective operation« 

of stage I and stage II, 

vili)   Sailing expense» i Besides the expenses of the 

general sales organisation provided under general 

plant expenses,  additional selling expenses would 

have to be incurred for warehouses, selling agent's 

commission, advertisement and service to customers. 

To cover these expenses, a provision of S per cent 

of sales receipt has been made, 

lx)   Taxmtloni According to the Inland Revenue Act 1967, 

corporations are taxed on their gross profits, less 

exemptions.   Exemptions which could be availed of 

are i 

1) S to 100 per cent of the «TOSS profit fur g 

years depending on the importance, nature and 

geographical location of the proposed induetiyf 

11) 20 to 100 per cent of the gross profit for 10 

years for enterprises located outside the 

principal oitles, near the geographic 

boundaries of the oountryi and 
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34 - Financial analysis (cont'd) 

Profit and 

iii)   export incentive in the for« of full exemption 

on profits earned fron exports. 

As tho proposed project at Ahwas in Khusestan is in 

an underdeveloped area, it is assumed that this project will 

benefit from 100 per cont tax oxemption for tha first five 

years.    Thereafter, the project may get further tax benefit 

since it is located away from tha principal city (that is 

about 10 Va fron Ahwaz city) and near the geographical 

boundary of the country.    It will be observed that tax will 

bo payable only from the sixth year of operation.    For the 

purpose of this exercise, an ad hoc tax rato of 35 per cent 

of tha total incorno from tho project fron the sixth year 

onwards has been assumed. 

In Table 34-6 is shown tha statement of estimated 

profit and loss after tax raaulting from the operation of 

the plant over s poriod of 15 years. 

Tho results of the first year show a loss of sbout 

ß 6 million while all subsoquont yaars reveal profits. 

The profits improve over tho years as thn long-torm loans 

sre gradually ropaid and inter st charges aio progressively 

reduced.   Also, the major portion of deferred oharges is 

34-16 
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34 - ïinaaciai analysis (oont'd) 
Tabi« 34-6 

PROFIT AND WOB STATEMI 

(Thousand doliare) 

"-ÜL.   JUL.    JEE 

Production (tont) 

A» Inoome 

Sales receipt 

B. Matiifauüur^uc ananaes 

Ratf ¡natei^al-j 
Labour and S14.JI vision 
Power, fuel and utilities 
Refraotorlea. xwla, e loot rodes and 

supplies 
Repaiz and r. linteruoioe 
Other nioceiiiuiaoas expenses 
General ^lrat ej^anse 

0. Oroas profit tà^\ 

& Other expense^ 

Depreciation 
Interest on vorkiig capital 
Interest on loan aapital 
deferred churls 
Selling ex otase; 

• « 

«• 

2°M (u) 
& Mat y+xmix,_ or 3ois Ufore ta» tO-g) ,. 

Fa ftHW tfg   il 

Q, Net profit or lode ifter tax - ourrent( sVF) 
- emulative 

15 000      35 0U0     45 000     47 000     50 000 

7 733      18 044      23 200      25 560     29 100      29 100 

1 882 
1 855 

345 

4 082 
1 855 

806 

5 000 
1 855 
1 037 

5 800 
2 355 
1 116 

6 817 
2 355 
1 235 

6 817 
2 355 
1 235 

438 
1 400 

36T 
L¿5£ 

1 023 
1 400 

855 
i~5SÛ 

1 315 
1 400 
1100 
1 550 

1 416 
1 663 
1 170 

um 

1 567 
1 663 
1 275 
Liai 

1 567 
1 663 
1 275 
LS2¿ 

7 787      11 571      13 257      15 142     16 534      16 534 

-54        6 473        9 943      10 418     12 566      12 566 

3 316 
240 

1 840 
400 
232 

3 316 
360 

1 840 
400 

3 316 
396 

1 840 
400 

-J22¿ 

3 715 
456 

2 136 
500 

_7£2 

3 716 
504 

1 952 
500 

6 028 6 457 6 648 7 575 7 545 

-6 082 16 3 295 2 843 5 021 

- - - - - 

-6 082 
-6 082 

16 
-6 066 

S 295 
-2 771 

2 843 
72 

5 021 
5 093 

a/   Tax - lint five years axeapted.   Pro« 6th year 35)1 of net profit paid as tax« 

(    SECTION   1     I 
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29 - Plant utilities and auxiliary facilitios (cont'd) 

will have to be pressured with filtered and woshod air 

system to keep out the dust and dirt provalent in Ahwas 

area. 

Power rate 

KHPA has no ustablished powor tariff for such bulk 

consumers and the actual tariff to bo applied will have to 

bo negotiated.    It is considered reasonable that for a load 

of this sise and type, the tariff should be suoh that the 

overall unit rate does not exceed # 0.011 per kWH (i.e. 

about Rials 0.85 per kHH). 

To compensât« for the reactive power of the aro fumaos* 

as well as for the rest of the plant, specially with the uto 

of modern static power converters for the rolling Bills, it 

would become necessary to install power factor correction 

equipment to bring the average monthly power factor within 

tho limits acceptable to the powor supply authority.   This 

aspect would be studiod during the engineering «tage. 

HT*  «"—»« "*tlon «•toBl 

One of the essential requirements in the operation of 

a modern steel plant is efficient intercommunication betweon 

different departments as well as between various sootions 

within a department.   The following communication systems 

are proposed for this alloy steel plant. 

29-9 



Tabi« 34-6 

PROFIT ANO LOSS JTÀTIMSOT 

(Thousand dollars) 

Table 34-6 

iL X È10£M?*°5$~ ~"t      íi — m    mi    m —w 

7 OOO     50 000      50 000       50 000    50 QQO     50 000        50 000    50 000     50 000      50 000      50 000     50 000 

b 560      29 100      29 100       29 100    29 100     29 100        29 100    29 100      29 100      29 100      29 100     29 100 

b 800 6 817 
3 355 2 355 
L 116 1 235 

1 416 1 567 
L 663 1 663 
1 170 1 275 
L 622 1 «22 

6 817 « 817 « 817 6 817 
2 355 2 355 2 355 2 355 
1 235 1 235 1 235 1 235 

1 567 1 567 1 5«7 1 ï>«7 
1 «63 1 663 1 663 1 663 
1 275 1 275 1 275 1 275 
L-6J2. 1 622 1 622 1 622 

5 142      16 534      16 534       16 534    16 534     16 534 

j 418     12 56«      12 566       12 566    12 56«     12 566 

« 817 6 817 6 817 6 817 
2 355 2 355 2 355 2 355 
1 235 1 235 1 235 1 235 

1 567 3   567 1 567 1 567 
1 663 1  663 1 663 1 663 
1 275 1 275 1 275 1 275 
1 622 UM 1 «28 1 622 

6 817 6 817 
2 355 2 355 
1 235 1 235 

1 567 1 567 
1 663 1 663 
1 375 1 275 
1 622 1 682 

16 534    16 534     16 534      16 534      16 534     16 534 

12 566   12 566     12 5««      12 566      12 56«     12 5«6 

3 715 
456 

.: 136 
500 

3 716 
504 

1 952 
500 

.JÛ1 

3 716 
504 

1 720 
500 

_ai2 

3 716 
504 

1 488 
500 

_2Z3 

3 71« 
504 

1 256 
500 

_873. 

3 716 
504 

1 024 
500 

SU 

3 716 
504 
792 
500 
873 

3 716 
504 
560 
100 

-S71 

3 716 
504 
328 
100 
8,73. 

2 056 
504 
96 

100 

400 
504 
48 

400 
504 

7 575 7 545 7 313 7 081 6 849 6 517 6 305 5 753 5 521 3 681 1 825 1 777 

.. 843 5 021 5 253 5 485 5 717 5 949 6 181 6 813 7 045 8 935 10 741 10 789 

- - 1 839 1 920 2 001 2 082 2 163 2 385 2 466 3 187 3 759 S 776 

i 843 
72 

5 021 
5 093 

S 414 
8 507 

3 565 
12 072 

3 716 
15 788 

3 867 
19 655 

4 018 
23 673 

4 428 
28 101 

4 119 
38 680 

5 806 
38 488 

6 988 
45 470 

7 013 
58 488 

(SECTION  2     | 
94-17 
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34 - Financial analysis (cont'd) 

amortizad in tho first 10 years of operetion and as 

their incidenco is reduced substantially from tho 

eleventh year, thare is a markod improvement in 

profitability from that year. 

Tho cumulativo not profits over tho fifteen year 

period aro of tho order of about t 52 million yielding 

an annual average not profit after tax of t 3.5 million 

which is equivalent to about 6.5 par cent return on the 

initial capital investment of i 52 million or about 

15 per oent return on the equity capital of 

t 23 million. 

Tho sbovo or ito r ion, however, is not a very 

satisfactory measure of profitability and, therefore, the 

project has beon evaluated on the basis of other criteria 

suoh as the internal rate of return, excess present value 

analysis and tho pay-back poriod.   Tho contributory margin, 

break-even points, estimated foroign exohango savings, 

rato of return of foreign exchange, and social benefits to 

tho national economy resulting from tho establishment of 

the proposed project   are also discussed. 

Cub flgy 
Estimates of cash flow generated by the project opera- 

tions over a period of 15 years are presented in Table 34-7. 
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54 — Financial i^ua^ais (eont'c) 

Tabi« 14-7 

OAW FLOW ST amm 

(Thousand doll« 

• JL -ÜL JIL. i*  y fi "HT 
ifiucttJLflLsiib 

Net profit or loss «ftei 4ax      •• .€ OH 16 3 m 9 S4S s ou S 414 3 SC5 

Add - depreciation                        .. s ne s ne 3 sie s ne s ne s ne 3 ne 
• deferred chart»«                 .. 400 400 400 SCO 500 500 50C 

Burplua/defioiency fro« operr'.lon -t Ht S TSt 7 QU T ose • 1ST T eso 7 TU 

t SOD t sao t 900 S 900 Repayment of loan                           . • 3 900 

litimated oush balanu^defleJenaj 
• current      •• -2 3« S TSt 4 ni 4 TSt • SST 4 7S0 4 6*1 

* ouwilatt*» .. -S SM i see e 077 io ese IT ITS tl 90S 86 784 

SE CTI IN   1     | 
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Table 34-7 Tablt 34- 

LU FLOW stammt 

I-OUMMI tell«* .) 

—      Tl 
-1- 

«JLB •JBHLBB JUL JSETZÏÏZ 

31       3 414 3 S6S 3 71« 3 $67 4 Oit 4 4M 4 5tf S 803 6 88*       7 013 

le    s ne 3 716 3 71« 3 716 3 716 3 716 8 71« t 058 400          400 

)o       sao 500 900 500 300 100 100 100 - 

37       7 630 7 TU 7 tit S 033 8 IM 8 344 6 3*5 7 866 7 388       7 413 

00 8 900       8800       8800       8800       8800 8 800       I 800 800 600 

37       4 730       4 881       S 088       3 183       5 334        5 144       5 4«       7 366       6 788       7 413 

73     n 80S     Si 784     31 616     36 888     43 333     47 67T     53 ITI     60 838     67 380     74 738 

34-1» 
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M . Financial analysis (cont'd) 

It is observed that sufficient finds are available 

from the third year of operation for repayment of long. 

terra loans at a fairly steady rate.   The entire amount of 

long-term loans is repaid by the 14th year.   After the 

repayment of long-term loans it vili be noted that at the 

end of the 15th year there is a cumulative net surplus of 

about J 75 million as against the shareholders' investment 

of about ß 23 million. 

The difference between the annual salee receipt and 

the sua of annual costs of raw materials} power, fuel and 

utilities; and consumables suoh as refractories, rolls 

electrodes and other supplies, represents the "contributory 

margin".   This amounts to about ß 19.5 million from the 

fifth year onwards when the full combined production of 

stage I and stage II is aohieved, giving a contributory 

margin to sales ratio of about 0.67. 

Figure V-2 is the break-even chart indicating the 

fixed cost, total oost and sales receipt at different 

lévela of output.    The fixed oost includes the following 

34-20 
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34 - Financial analysis  (cont'd) 

expensost 

i)    labour and supervision, 

ii)    general plant expanses, 

iii)    dépréciation 

iv)    deferred charges, and 

v)    interest on working and loan capital 

ThiB works out to about ¿Í 10.7 million in the fifth 

yoar of operation when both stage I and stage II will 

attain the rated output level. 

The total ooat ie sum of the fixed ooat plus the 

variable ooat.   The variable coat comprises the following 

iteaet 

i)    raw materials 

ii)    power, fuel and utilities, 

iii)    refraotoriee, rolla, oleotrodas and other auppliea, 

iv)    repairs and maintenance, 

v)    Boiling oxpenses and 

vi)    other mißoollanooua expenses. 

The ooat of those it ora E amounts to about $ 13.4 million 

for the full output of 50,000 tona, thue bringing the total 

coat to about t 24.1 million.    The sales realiaation in 

the fifth year at full output amount a to $ 29.1 million. 

34-22 
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54 - Financial analysis (cont'd) 

From figure V-2 it will be seen that the plant can be 

expected to break «even when operatine «t about 68 per cant 

of the rated capacity.    It may be noted that there is s one 

in-built capacity in the plant design and utility systems 

which would improve the plant economics - and lower the break« 

even point - when it expands beyond 50,000 tons capacity. 

intwrnaj nU °f rtttfn 

In Table 34-8, the cash flow figures are adjusted to 

find out the real cash surplus generated by plant operation 

for working out the internal rate of return and the excess 

present value. 

Table 84-8 

ADJUSTED CASH FLOW 
(Thousand dollars) 

Operating 
Residual 
value of 

Salvaged 
working 

Real 
Year of «forking Loan cash 

areraUaa a/ oaoitol capital aaulamant capital jujmiii 

i -2 566 240 1 840 -286 
ii 5 752 360 1 840 5 952 

in 7 OU 396 1 340 9 247 
IV 7 05» 456 2 156 9 651 

V 9 257 504 1 952 11 696 
VI 7 650 504 1 720 9 854 

VII 7 781 504 1 488 9 775 
VIII 7 952 504 1 256 9 692 

IX 8 005 504 1 024 9 611 
X 8 254 504 792 9 580 

XI S 244 504 560 9 508 
XII 8 595 504 528 9 227 

XIII 7 986 504 96 8 666 
XIV 7 582 504 4« 7 954 

XV 7 415 504 - 5 000 4 200 17 U7 

a/ From Table 54-7 

54-25 
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54 - Financial analysis (cont'd) 

Adjusted 
cash flow 

For this adjustment, apart from adding back depre- 

ciation and deferred charges (which items do not involve 

actual cash outflows during the operation period), interest 

on long-term loans and interest on working capital have 

also been added back to net surplus fro« operation. 

Interest charges are added back since it is considered 

desirable to work out the profitability of the entire 

capital invested in the projeot including the working 

capital.    In the 15th year of operation, the residual value 

of the project which is estimated at about 10 per cent of 

the original plant is added back.    The plant coat is 

estimated at $ 47 million and too residual vaine Is there- 

fore estimated as $ 5 Million.   The working capital require- 

sent of about $ 4.2 million is also shown as fully 

salvaged at the end of 15 years and for the purpose of 

this exercise, shown as an inflow in the 15th year. 

The total investment in the project including 

Internal rate     investment in working ospitai but excluding interest 

oharges during construction is about ¿53.4 million 

(fixed faculties 0 49.2 million - working capital 

$ 4.2 million).   The beginning of the first year of 

operation is taken as the aero point for the purpose of 

working out present values and and therefore all fixed 

54-24 
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34 - Financial analysis  (cont'd) 

investment outflows during the threo-and-half year construc- 

tion period have boon compounded.   Outflows by way of fixed 

investment and working capital during tho first throo years 

of operatic« aro discounted and all cash inflows ropresanting 

net operational surplus aftar tax as derivad from Tabi 34-8 

havo boon discounted.    All outflows aro assured to bo 

occurring at the boginning of ooch yoar and inflows to accrue 

at tho and of each year.    In Toblo 34-9 the present values 

of the outflows and inflows havo boen arrived at by adopting 

four difforent ratos - 5 par oont, 10 por cent, 15 per cent 

and 20 per cont and in oach case tho ratio of total investment 

to capital rocovory is worked out.    The ratios aro thereaftor 

plottad on tho interpolation chart (Fig. V-3) from which the 

intornal rata of return works out at about 10 per cent. 

The adjustod not aash flows  (given in Tablo 34-8) 

have boon discountod at a rato of 8 per cont to work out the 

estimated prosont value of tho not inflows over the 15 yoar 

period.   This working is given in Tablo 34-10 from which it 

will be noted that tho total prosent value of net inflows 

at 8 por cont amounts to about ß 7?.5 Billion as against a 

corresponding total outflow of i 60 million including 

working capital.    The excess prosont value on this basis 

amounts to about $ 12,5 million U 78.5 million -60.0 sdllion). 
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29 - Plant utilities and auxiliaiy facilities (cont'd) 

i) 

ii) 

ili) 

Private automatic téléphone exchange»   For general 
ooamunication within the plant it is proposed to 
provide a private automatic exchange having a capacity 
of 100 lines.   This system will have direct dialling 
facility for private conmunication between extensions« 
In addition conference calling facilities can also be 
incorporated at required points. 

Departmental audio communication systems »    Ring-type 
audio amplifier systems are proposed for installation 
in various departments to provide two-way ooonunication 
between a number of control points within each 
department.    The system arrangement will bo such that 
any person speaking into a microphone at any control 
point will be hoard at all other points connooted to 
that ring system. 

g4gw>n<»g »nri »1.« Tit.flMi   A fire alarm system is 
proposed for the plant with facility for oxaot 
location of fire on a oontral indicator panel* 
The system will comprise fire alarm contacts, bells 
and oontral indicator board. 

A controlled elootric clock system is proposed to 
indicate synchronised time throughout the plant and 
provide impulses to the time recorders from a 
mastor cloak« 

Water «imply system 

Assured continuous supply of water through a well 

designed system is required for cooling the aro furnaces, 

transformers, reheating furnaces, mill bearings and rolls» 

It is also required for drinking and sanitary usos and 

fire-fighting. 

Mtiir nwiilrmirt 
The total water requirement is estimated at about 

2 »200 ou m per hour in circulation, with a make-up of 800 eu 

29-10 
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34 - Financial analysis  (oont 'd) 

MMMvrr amr ON 
WWWMMW «**» M» MI«T IHM fMMT  IN WW 

Yoar of 
Operation 

I 
II 

III 
IV 

V 
VI 

VII 
VIII 

IX 
X 

XI 
XII 

XIII 
XIV 

XV 

Table 34-10 

EXCESS PRESENT VALUE 
(Thousand dollars) 

Adjuatod        i 
çM creivi 

-286 
5 932 
9 247 
9 651 

11 693 
9 854 
9 773 
9 692 
9 611 
9 530 
9 306 
9 227 
8 566 
7 934 

17 117 

Prosent 
Tita» a* QJ 

-265 
5 084 
7 342 
7 093 
7 963 
6 208 
5 698 
5 234 
4 806 
4 412 
3 993 
3 663 
3 152 
2 698 
5 392 

a/ From Tabla 34-7 
Total    ..    72 473 

Tho proeont valuo indox which is workod out UB tho 

ratio of tho total present valuó ($ 72.5 million) of net 

inflows divided by total outflow (¿J 60.0 million) is 1.21. 

fay-to9ft renga 
The pay-back period is workod out on the traditional 

basis of aotual not inflows and also on tho basis of discorntod 

not inflows.   For tho traditional raothod, fixod investment of 

i 52 million (including intorost during construction) has been 

taken into considorotion, and for tho discountod mothod tho 

fixod investment (oxcluding intorost during construction) of 

i 49.2 million has boon considered.    Investment in working 

oapital is ignorad.    Intorost on long-torn loanc is added back 

for working out tho prosent value at 8 per oont of tho total 

cash outflows and inflows.    Tho working is shown in Table 34-11. 

34-28 
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34 - Financial analysis (eont'd) 

On tho traditional basis, the pay-bock period 

is worked out at 8.5 yoars and on discounted basis at 

8 per oont per annum it works out to 11,3 years. 

Savings in foreign exohanaa 

For the oatablishmûnt of the proposed plant, the 

total foreign exchange roquiroment will bo about é 26,5 

million for stago I, with an additional amount of about 

á 2.8 million for stage II.     As against this, Iran will 

bo solf-suffioiant to a fair jxtont in respect of its 

requirements of alloy steals which are vital for heavy 

ongineorlng and metal processing industries,    Bosidos, 

ss shown in Table 34-12, there will bo a foreign exchange 

savings of about ¿1.82 million at tho full level 

production of integrated operations in tho second 

yoar, gradually increasing to about & 4,17 million in 

the fifteenth year whon ospitai charges on account of 

depreciation and doferrod chargus have been almost fully 

recovered.   The total net savings in foreign exchange in 

the first 15 years of operation aaount to about 

0 26 million. 

34-30 
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34 - Financial analysis   (oont 'd) 

A 
I 

S 
m 
ì 

1 
f i o 

-O 
4) ta 

fcfi 

¿3 

e e 
o 

IO -H 

V   Q   8 
W   S.r-4 

m 
a 
o 

O fi 

SE 
«¿a 

o 

§2gg8888£8£S*FB 
ev      t-ocoooaoaoooaOfHHH»H»-»i 

l    l HHHHHHHNN«« 

fi 2 S S S *» •" p> <*> r> «*> <n o> <x> 
o t» m to o 
C-   W IC »Cl 

«* t- aooOOOOOOOOOOgoco 
SE 

co en i'i i<) n «i n A n n 

o o o o 
co au ab o 

o o 
:S3 

Hrtrtr««N(»NriMW 

SO» 
so M 

w •* «ef-uOaauugoaocoiBeocDaioo 

ÌHuIStnìnìn ¡ft tn ts> tr> m 
<* «* «* **  «i»  ** *f  tf *J< <4« 

O 
ir» 

8 o IS o i 
<r> tßtnt-OOQOOOQOOOO 

ntftfioifìiniAirtiniAtfiininiA 

•-4 M ^        ptHHH 
lKay&* 

o «J w & 

M 4 
rH   3  ig   jß 

<J   fl        i-t 
H    « «a 

|Î£§ 
•O Í ai c 
O -P K O 

n 

•H 

& 

fi 
G) 

Vi 
o 

M 

J5 

^>i 

31.31 



M.   N.   DAITUn   •   CO   PRIVATI   LTD 
UNfflO MMTIOMS MOWTRMl MVUOflMINr OftfitfSZATMN 

PU0MUTY MFORT  ON 
OMMUeri  MANTI M« AUOT  STUU «»NT M MMN 

54 - financial analysis (cont'd) 

From Tabi« 54-12, it will be noted that expenses on 

laport of material« (namely steel sorap, ferro-alloys, 

electrodes, refractories, rolls etc) are estimated at 

about 0 8,23 alllion,   Wien imported sorap la aubatituted 

by looal scrap/sponge Iron and when some of iaported ferro- 

alloys such aa ferro-ohroae, ferro-manganese and ferro- 

eilieon are supplied from the proposed indigenous plants, 

the expenditure on iaported materials would deorsaae with 

corresponding increaae in foreign exchange savings each 

year. 

lift 9f ttWra 9f ftrtata WüéM* 

tor working out the rate of return, the foreign 

exchange cash flows have been adjusted.   The foreign 

exchange outflows during construction period have been 

estiaated.    The annual foreign exchange inflows have been 

derived by adding back the expensas on capital chargea to 

the net savings given in Table 34-12 • 

All outflows are assuaed to be ocourring at the 

beginning of the year and all inflows at the end of the 

year.   The start of operation has boon considered as the 

aero point»    The present values of inflows have been cal- 

culated at different rates and given in Table 54-15,   The 

analysis indicates that the rate of return of foreign 

exchange is about 10 per cent. 

54-52 



M.   N.   0 A IT UH   »   CO   PRIVATI   LTD 
fMMnin wow ON 

MANTI  «NO MIOT  SfttU «MNT M MW 

34 - Financial analysis (cont'd) 

3 la 
«   6 

«S 

i 

4ì li 
J  G ûni| 
•t   -H    . 

IH 
a» «Ö    " 

3l 

as* 

Hi 

«o m 
ÖS 
ti 

SS 
e» «*> 

m JB«-I 

2s§S§3*5§ISlS5|8 

S38I2SI8SSS38I8 00 
«H W N « CV W 

SoinOi'iini'ini'inpicx'ii'i 

Ninn *• «* **• *f 

N ¡n 
I  C« M 

in 

î 
o 
•o 

ï 
4 

9$ 
fi 

18 

e 

§§     8§ 
M 

§1 

O 

1 i 

e 

i 
S 

5* H 
Il   II     H 

§s 
»s 

I  I 

2? -» 
o m    • 

ie <e   O 
N N    «-» 

Il   II     II 

a« « »a g 
H»-'    S 
W  «     4» 

il  * 

1? 

m 

• 

Ì 

lí555 I 

38SSS  g„ 
ÎJ33S5 % 
fl     H 8 n    i 

I 

p»0»MMMNMrt^Mfcfe 

i        g 

I 
> 

10 -H n o 

IS 

94-33 



M.   N.   DASTUR  ft  CO   PRIVATI   LTD 
UNTI» NOTIONS MDUtTftV* DtWOMma Oft6»SZAflON 

KMMirr WMf ON 
nm^mion n*m mm mm mut Htm m «MM 

29 - Plant utilities and auxiliary facilities (cont'd) 

por hour inclusive of drinking water (55 ou m per hour)» 

The vator requirement for the various unita is ihown in tho 

•ohematic flow diagram (Drawing No, 5131-V-17) which depicts 

alio the oomplete water ayatem,  from the aouroo to tho plant 

•ite including recirculation aa wall as drinking, sanitary 

and fire»fighting requirementa. 

Available reporta on the anolyaia of Karun rivor water 

indicate periodically high turbidity and total hardness up 

to 500 ppn.   Wator from the same sourou ia being uaed by 

Iranian Boiling Mille Company after neoeaaary treatment« 

Wator for tho alloy stool plant, inoluding drinking 

and sanitary requirements, will be tapped fron the river 

through an intake pussphouao accommodating the pumpa inolu- 

ding standby units*    The intake puaphouso will have space 

for installing additional pumps for tho future expansion 

of tho plant*   Water from this intake pumphouae will bo 

delivered through a steel pipoline to the plant site for 

trotfont and UM. 

witer «rit» 
At tho plant site, provision is made for settling! 

clarification with ohemical additives» and softoning before 

the water Is rendered fit for supply as make-up to tho 

£9-11 
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34 - Financial analysis (oont'd) 

Scoiai benefits to the national eeono» 

In addition to commercial gain there vili alao be 

social benefit« to toe economy.    Important strategic 

•ateríala - alloy and apeoial steels - will be available 

indigenously for development and defence needs.   This in 

tum would acoelerate the indigenous production of 

engineering goods, transport equipment, consumer durables 

etc.    It would also help in the export of nuch engineering 

goods.   The establishment of the alloy steel plant would 

provide the Ímpetus for the installation of various 

ancillary and auxiliary industries - both for feeding the 

plant with supplies and services as well as for processing 

the produots and by-products«   The clloy steel plant would 

tous oréate direct employment and indirect employment for 

a large number of people.   The plant will also contribute 

to government revenues year after year by way of corporato 

tax and other levies on materials and supplies. 
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Specification 

Coaatruotional «t—1„ 

Carbon con b trust tun «3 

low alloy ooifltn^rticnal 

Medium alloy construc- 
tional 

Omm hardening oongtruo- 
tiOi.ul 

Fra« cutting 

ftprilTif rttilfi 

High carton 

Silico-manganese 

Chrome-vanadium 

IOTI mi dj« llVft;, 

High speed 

Hot work die 

Cold work die 

Low alloy tool 

Die bloek 

Oarbon tooi. 

tn-8 

In-lt 

tn-25 

fe-ttfi 

In-lA 

ta-44 

ta-4S 

to-47 

AISI-T1 

AI8I-H21 

AI5I-C3 

AISI-41 

AISI-M1 

Appendix 94-1 

TYPICAL ALLOT STHLS FOR INITIAL PR 

0.35/0.48 O.08/0.35 0.60/1.00 

0.35/0.45 0.10/0.35 0.SO/0.60 

0.37/0.35 0.10/0.35 0.50/0.70 

0.12/0.18 0.10/0.35 0.30/0.60 

0.07/0.15      0.10 0.80/1.20 

0.90/1.20 0.30 MX 0.45/0.70 

0.50/0.60 1.50/1.00 0.70/1.00 

0.45/0.58      0.50 »ax       0.50/0.80 

0.70 0.28 0.40 

0.30 0.28 0.40 

t.to 0.25 0.40 

0.48 0.25 0.40 

038 0.28 0.88 

1.00 0.80 0.28 

0.08 

0.06 

0.06 

0.08 

0.07 

0.08 

0.08 

0.08 

0.03 

0.0S 

0.03 

0.03 

0.03 

0.03 
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pendi x 34-1 

TELS FOR IlfITIAL PÏUDUCTIOK 

Apptndlx 84-1 

^•rtttim 
max 

JfekiL J&fattl. 

0.06 

0.05 

0.06 

0.05 

0.O7 

0.05 - -1<*0     40 1*14 - 04O51-«400 

O.OS - O.5O/1.90    MoU).tO/0.40      4140     4« Ct*o4   40CrXlfc*W 

0.09        1.30/2 .»0     O.5O/0.80    Mo-0.40/0.10 - 

0.08        3.0O/3.T3     0.60/1.10 

0.10/0.30 

14NlCrl4   l»13CrtO 

0.06 0.0S 

0.05 0.09 

0.05 0,05 0.50/1.20    V-0U3 «U 

W&01 - 

W99     55S1T      5S81MttO 

4150    socif4    soonna 

0.03 0.OS 

0.03 O.OS 

0.03 0.03 

0.03 0.03 

0.03 0.O3 

0.03 0.01 

440 vu.*9, nj • 
Wtfkftoff 

1.339 

. 3.25 «19.50, T0.40 - 1.2561 

0.5 
(Opttoul) 

12.00 Y0.40 - 1.2060 

. 1.40 vt.ts, fo.to - 1.1541 

1.49 0.69 .           • - • 

.      1J004 1.1005 
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•tool Mltlng 

lAfOit 

HMtlng in 

Oofgiac 

lillota 

Oooditionlnf à impaction 
(•oarfiaf, grinding, •%*)• 

Jtebtatlaf 

tolling In HM?7 
ter NUI 

Hwyjr ••ction bars 

HMUlrMilng 
•tralghtenlag 

• Finishing 
iMcvetion 
Teating 

Ifeqpaten/ftorag« 

How ooollngfe/ 

•Um ooolingV 

1 

tolling in Light 
tornili 

fedita* light 
••etlon bara è rods 

g/   **•!• laclad«! ara ©arbon and alloy oonatructional atoal, «M« 
haidaaiag ateal and •prlng ateal M MU M tod «ad dio iteti« 
m dJaauaaad under product-aix ohapter. 

y  Thoaa ateala whioh aaad flow oooUag auoa M »-Or or M-Or-No 
oooatruetional ateala «ad tool ateala aro slow ooolad ai aaoh 
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tona/jrr 
Soure« of «apply 

TABRIZ^/ 
DJBtaftC» 

In —lamí 
J/ton 

Purchased scrap . imported 
í'erro-alloy «nú addition* 
Iron or« 
LlMBtone 
Fluorspar 
Petroleua ooke 
SLeetrode«       ^     .. 
Mould«, stools* and bot toy» 
Refractor!«« 

safet j 

62 100 
2 830 
3 030 

11 500 
770 

1 300 
545 

2 500 
« 000 

Khorr*aah»hr port 
KhorTABshfihr port 
Chovgart 
N«arby Tabrii 
khorraoshahr port 
Khorrauh&hr port 
KhorTQMhfihr port 
T«harán 
Khorr&aahahr port 

Main consuming 
centres 

38 500 Teheran 
« 000 Tabrli 
4 750 Arak 
1 750 Ahvai 
1 000 Isfahan 

1 640 13.2 
1 640 26.4 
1 850 14.8 

100 2.7 
1 640 13.2 
1 640 17.4 
1 640 39.5 

700 11.2 
1 640 26.4 

JMiäL 
Qlataaoe 

kn 

700 

1 020 
1 520 
1 350 

u 

Freights 
JPton 

16.3 
24.3 
21.6 

im 

*   TheíLÍ;aí¡Í¡Í ïî*ÏÎÎf i?£2C *?* F** t0 aorth *••• fpo" «»rrajatóuhr/ibadan to Tehran coapcr* 
h/   ».ïn     -Ï fwigHt Vates for traniport of food, froc north to south, but this ha« »t been ta 

^lî b^SrtiS S^*' mf \" T^* tTim US8R ** **** port,'the distano. will be redu vxiL M restricted to on« eouroe i.e. U88R. 
4PSS^Lfï8ifll0î?v by paii*«««i»rt» «wr different «ateríais in Rials per too/k» aw takon 

Siî^o^aok oTSlSfíílh'TÍ^Í16'^ r?**' 8tool,, «* »* *»* ^Mftr electrodes. AJ   » * ^5     distance with 150 k» ha« been takon at Rial« 2 per ton por ka. 
foi ïîfSf fîï;tT^4,,'iaït0î1;i

aï *? «F *•«*** for tho plant. Sill bo procurod frt» the i, 
«/ FiSLiî ÎÏS.^.ÎÎÎSfî.810!1 PèaBt» f0r ^ fpo" *** *chine Building Plant and for Ahva. fr, 
W   finished product di«tribution has been estiiatod based on the prosent consumption and futuro likely 

•'A 
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Appendix 26-3 

COMPARISON OF TRAKSPCRT COSTS *t FCR RAW MATERIA! ASSEMBLY AND FlNIi 

IRAK 

ka 
tTHTt*1! Bourne of ^p] 

13.2 819 Tao 
26.4 T4 na 
14.8 44 696 
2.7 31 OSO 

13.2 IO 164 
17.4 20 880 
39.5 21 sas 
11.2 28 000 
26.4 158 400 

UHUS* 

Freights/ 
¿Aon ß/jr 

11.2 

16.3 
24.3 
21.6 

491 200 

44 835 
42 525 
21 600 

540 150 

^9J0¿ 

KhcrrcuMhahr pori 
Khcrranrahdir port 
Ohevgart 
Nearby Arak 
aborrane-hafcr port 
Khorrenahahr port 
Khorrwnsihahr port 
Irak nachine bldg.plant 
¡Chorrrxtähahr port 

Main oonsunlng 
oentree 

Teheran 
Tabrii 
Arak 
Ahvas 
Isfahan 

620 
620 
120 
100 
620 
620 
620 

620 

ânfjgBSi 

320 
1 020 

500 
620 

5*0 
9.9 
9.0 
2.7 
5.0 
6.6 

14.9 

9,9 

310 500 
28 017 
27 180 
31 050 

3 850 
7 920 
8 120 

59 400 

476 087 

flloT^^yr 
5.1 

16,3 

8.0 
9,9 

196 350 
97 800 

U 000 
9 900 

sia oao 

Ì3UH 

^ran conpered to the traffic fros north to south, ami therefore, railways offtr 
as not bean taken into aooount. '   ••*•«#• ouer 

< will be reduced to 145 ka with consequent reduction in aaaeahly cost.   Hoverer, »apply 

/k« are takon as 0.60 for scrap, iron ore and fluorspar. 0.8 for petroleun coke, 1.2 for 
r elactrodea.   For liaeatone expected to bo «vallnble froa nearby souroe, truck transport 

jrod fro« the foundries in Iran i.e. aoulda. stools and hot tops for Tabris froa Teheran. 
i for invai froa Irak Machino Building Plant. ' 
i futuro likely 

IFuTòTl   | 

Khorraaehato por 
Khorraaahahr por' 
Chowgart 
Nearby Isfahan 
Khorraaahahr por 
Khorraaahahr por 
Khorranehahr por 
Iafahan Steel pi 
Khorraaahahr por 

Main consuming 
eentres 

Teheran 
Tabria 
ATak 
¿«hwaa 
Cafaban 
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yr 
3aaTam ot "f^T 

ISFAHAN 

gürtanoa 
il 

#TTr!TW fcrnttrf MBBS" 

500 
017 
180 
050 
350 
920 
130 

400 

KhorraMhaar port 
Khorraa»hahr port 
Chowgw*t 
rfsarbjr Isfahan 
Khorranwhahr port 
Khorraaahahr port 
Khorranehahr port 
Isfahan Stool plant 
Khorraaahahr port 

1 
1 

1 
1 
1 

240 
240 
500 

50 
240 
240 
240 

Main contusing" 
aantr— 

1 240 

JUsaaUBb 

350 Tobaran 
300 Tabrli 

Arale 
üOO ¿•favai 
900 Safaban 

äitonc« 
lai 

650 
1 350 

620 
1 120 

40 

9.« 
19.8 
4.0 
1.3 
9.9 

13.1 
29.8 

19.8 

614 790 
56,014 
12 080 
14 950 

7 623 
15 720 
16 241 

118 800 

856 218 

fi/ton JljT 

10.4 
21.6 
9.9 

17.» 
0.6 

400 400 
129 600 

27 225 
31 325 

600 

589 ISO 

LMMMMI 

KhorraMhahr port 
Khorraaahahr port 
Ohowfart 
llaarby ahwaa 
KhorraMhahr port 
KhorraMhahr port 
Khorraaahahr port 
Arok 
Khorraaahahr port 

Main contusing 
°*ntrM 

Taharan 
Tabrli 
AltJc 
Ahwaa 
Isfahan 

l, 
l 

1 6 
1 
1 
1 

ABU 

Diet; 

Í  SECTTTO—i 
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lÄhtS/ 
#yr 

614 790 
56,014 
12 080 
14 950 
7 623 

15 720 
16 241 

118 800 

856.218 

i»m/ 
t/yr 

400 400 
129 600 
27 225 
31 325 

600 

589 159 

KhoTTMihahr port 
khorraaahahr port 
Ghovgart 
IfMrby Ahwaa 
Ehorraaahahr port 
KhornMbahr port 
Khorraaahahr port 
Arak 
Khorra&ahahr port 

Main eonauaing 
o«ntro« 

Teharan 
Tabria 
¿Irak 
Lhvaa 
lafaaan 

130 
iao 
680 
100 
120 
120 
120 
500 
120 

JHäL 
Pigiano« 

S20 
1 520 

500 

1 120 

1.0 
2.0 

13.0 
4.0 
1.0 
1.S 
2.« 
8.0 
2.0 

62 100 
S 660 

99 260 
46 000 

770 
1 MO 
1 560 

80 000 
12 000 

166 MO 

vdVih. 
13.1 
24.9 
6.0 

lî.» 

504 950 
145 600 

22 000 

IT 900 

6J0JB& 

UBVR 

• f. 
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M.   N,   OAITUR   »   CO   PRIVATI   LTD 
%SR^ wHi   »*^W• Paé^^aSF   ^^PeasjBSw^as^B>   •asjfcSFejS^ee'eeBBjïTw   •i'S'asa^^aBeaS^wW^^* 

rumtumt tum im «tor itnu nmr m mm 

Appendi* 38-1 

LIST Or iqUXMNT - STBIMELT SHOP 

OM     (l) no.   Baling press, capacity 2 toni/hour 
On«     (il no.   Alligator bar ahaar 
Three (3) nos, Oxy-aoetylene torchia 

fttfmst in^jflgtnanti 
Two     (2) noa. 

Two 
One 
Six 
On« 
Two 
light 
Olia 
Two 
Ona 
Ona 

(2) noa« 
(lj aat 
(6) nos. 
(1) no. 
(2) noa. 
(8) noe. 
(1) no, 
(2) aata 
(1) no, 
(l) no. 

4 300 a» ahall diaaeter, awing roof» top charge 
are fumaoaa eoaplete with 10 000 kVA trana- 
foraer, oleotrioal & controla ato for 20/35-ton 
haata 

apara roof ringa 
PUM extraction aya tarn 
20 ou a capacity daa-ahell buokata 
lanaraion pyrometer aaseably with recorder 
Slag cara 
Slag pota, aaoh of 2 ou i capacity 
Refractory gun 
Spoona, roda, watar troughs ato 
Jaw oruahar 
Additiona drying furnace 

ttl-sldt 
Eight (8) 
Three (3) 
Ona (1) 
One (1Í 
"»•  (1) 
Twenty- 
five $5) noa. Mould cara 

nop. 
noa. 
no. 
no. 
set 

25-ton ladles 
Ladle heaters (humara with stenda) 
Stopper rod heating oven 
Optical pyroaeter 
Inapeotion leaps, debria bina ato 

mftigtartti 
Two 
One 
One 

(2) seta Furnaoe refrectoriea 
(l) aet   Ladle refraotorlea 
(l) aet   Hot tops, pouring refrsotories, plug 

brtoks ate 
- 8 - 



M.   N.   DAITUR   ft  CO   PRIVATI  LTD 
mm MATMMK MDUtTRML DttfUMMfNT ORGANIZATION 

^BjMB^BRtfFF    RM^^PIT    ^RW 

MMO-AUOT1   PUNTI  «NO  MIOT  IWU   PUttt  IN  «MN 

appendix 28-1  (oontinued) 

IDT oranea 

Two      (2) nos« 10/5-ton magnet arañes  (covered scrap aisle 
and open scrap yard in ateelaelt shop) 

One      (l) no,   SO/lO-ton furnace charging orane 
Two      (3) nos. 50/l0-ton hot natal cranes 
On«      (l) no,   15-ton orane for ingot stripping 
Two      (2) sets Isdle bales for 50/lO-ton EOT cranes 

ffrttM BriPillUgfl 

500 tons ingot moulds 
Four (4) nos. Mould heating burners 
One      (l) no.   Clay sixer 

gtiglfllM Plllrt 
One 
One 
One 
One 

(l) no. 25-ton/day vertical shaft kiln for limestone 
no. Crusher and screen 
set Steel bins 
set Bottom opening type oontainera 

(1) 

(1 

IttlgflliRfoW 

Two 
Two 
Two 
One 
One 
One 
Two 
One 
light 
On« 

(2) nos. 
(2) nos. 
(2) nos, 
(l) set 
(1) no. 
(1) no. 

nos, 
no. 

(8) nos. 
(1) set 

(a) 
(1) 

Portable type ingot stripping ma onanisms 
50-ton weighbridges 
Transfer cars 
Scrap preheating facilities 
2-ton platform woighing scale 
i»ton platform vaighing soale 
1-ton floor chargers  (diesel with solid tyres) 
Clay mixer 
Man coolors 
Tools, tackles, bales for ladles eto 

- 9 - 



M.   N. DAITUA   ft   CO   PRIVATI   LTD 
UMTIO fMnOM SCUMS« OmtOMMMT otcmuwm 

nm+*un ttmm tm tuât »mu mm m MM 

Appendix 28-2 

US! OF EQUIPMENT - SOAKING PITS AND BLDOMTJO MILL 

Three  (3) nos. Batterie! of 3 holes oach, ono way top fired 
soaking piti 

Pour    (4) no«. Ingot ilov cooling pita (2 • x 4 m x 2 •) 
(1) One no.   Preheating furnaoo, 20-tone capacity 

tonti* mtti 
One 

One 
One 
One 

(1) no, 

(1) no. 
(l) no. 
(1) no. 

700 mm dia x 1 800 an, 2-high roversing «ill 
including pinion stand and coupling, mill 
drive motor 1 800 kW DC compioto with ingot 
buggy, ingot turning and weighing aoala, 
approach roller table, food rollers, work- 
ing roller table, manipulators, grip tilter 
oto 

Hot saw, 1 600 mm dia 
Hot shear, 500-ton capacity 
Cooling bed 

IDT oranea 

Two 
One 
One (1) 

noi, 
no. 
no. 

3/20-ton Soaker oranes, 28 m span 
40/lO-ton mill bay orane, 22 m span 
15-ton motor room orano, 15 m span 

• 10- 
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M.   M.   DAITUR  »  CO   rAIVATI   LTO 
uNTTto mnoM muñan* otmamtm otemurm 

mmt-Mun nmm »m mat srau mm m mm 

Appendix 26-3 

LIST OF IQUXMBfT - BXUIT OONDHIOKINO OVAJHMUIT 

Billet conditioning 

Three 
light 
Ont 
light 
Two 
Pive 
Pour 
Ttn 
Eight 
One 
Pour 
Ont 
Two 

(3) 
(8) 

Û 
n 

(10) 
(8 

<4 

(1 
(3) 

non, Autoaatie billot grindtrt 
not. Swing grindtrt 
no.    Pickling equipment 
not. Slow cooling covar« 
nos. Billtt preheating furnaoea 
not. Slow cooling boxet 
not» Hind tear fing torohoa 
not. Chipping ehaebera 
not. Portable grindtrt 
no.   Oxy-aoetylene flam cutting sechine 
rot. 10-ton EOT orante, 21 a tptn 
BO.   20-ton tranaftr trolley 
noe. 10-ton weighing tcalea 

-11 - 



M.   N.   DAtTUR   •  CO   PRIVATI   LTD 
UNITIô mvom MOUHRMI otmomua oncmuim 

MMMWKtOn  HMÊttt mm ima Htm m mm 

appendix 28-4 

LIST OF IQUIUkNT . BAR MILLS 

Furnaaea 

Two 

OM 

(3) noa. Walking 1MM type furnaoes, 10-ton a/hour 
capacity eaoh 

(1) no.   Walking beaa typa furnace, 15-tona/hour 
capacity 

Uffat notion bar 111 !fo. i 

OM     (1) no, 

*n«     (1) no, 

450 m dia x 1 500 sa, 3-high, 2 stand roughing 
•iJl including pinion atand and reduction gear. 
•ill drive awtcr 1 800 kW AC, coaplate with 
tilting tablea, transfer« et« 

Finishing «ill train con elating of fire stenda - 
two 380 H dia x 1 000 a«, 3-high atanda 
driven by a 750 kW DC aotor, two 300 «a dia x 
800 aa 3-high atanda driven by a 750 kW DC 
•otor and one 280 m dia x 600 an 3-high atand 
driven by a 300 kW DC «otor - and completo 
with tranafera, repeats», roller tablea, skew 
roller tablo etc 

Cropping ahoar 
Flying aheor 
Rake type cooling bed, about 40 m long 
350-ton oold shear 

Heavy action bar «m MP| g 

One 

Two 
Two 

(1) no.   SSO a« dia x 1 600 aa, 3-high, 3 stand sill inclu- 
ding pinion stand and reduction gear, sill drive 
•otor 1 500 kW AC, ooaplote with tilting tables. 
roller tables, tranafera oto 

(2) no«. Hot saws of 1 600 sa dia sise 
(3) nos. Cooling bods, each about 8 • long 

MT aranas 

(toe 
One 
Two 

SI 
(a) 

BO« 
no« 
noa« 

30-ton aill bay orane, 36 • span 
95-ton aill bay orano, 83 • «pan 
10-ton aotor rooa orones, 13,5 a apaa 

-li- 
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UMTIO MMWM INDUIT** MmOMÊHT OftOMZATIOK 

tUMMwn nmtt «• «tor iruu mm m mm 

Appendix 86-5 

LIST OF IQUJJMBfT - MUT-TRSATMRfT AND FINISHIMO DEPARTMENT 

Two     (S) noa. Car bottom furnaoes, 7 m x 1.5 m hearth ait«, 
•a oh with holding capacity of 10-ton a par 
charge for normalising, quenching and annealing 

Otie     (l) no.   Car bottom furnaoe, 7 • x 1.5 m hearth alie, 
vlth holding oapaoity of 10-tona per charge 
for tempering and aub-oritical annealing 
treatment 

Otoe     (1) no.   a m x 3.5 m x 2.5 m oil quenching task including 
heat exchange« and oil recirculation 
equipment 

One     (l) no.   8 m x 2.5 m x 2.5 m water quonching tank alow 
oooling boxea 

Atralontanare 

(2) Two 

One 
One 

(1) 
(1) 

0»a     (1) 

noa « 

no, 
no. 

no. 

Multi-roll rotary straigjhtenora - one for bara 
10 mm to 30 am and other for bara 25 mi to 
100 mm 

Roller type shape atralghtener 
Horliontal crank operated mechanical atraightener 

for aeotiona up to 100 mm 
800-ton oil hydraulic straightening presa for 

aeotlons over 100 mm 

Two (2) nos. Power haoksawa 
Two (2) nos. Horizontal band sawa 
One (1) no. 

(2) noa. 
Brinell hardneas tester 

Two Kagnaflux crack deteotora 
Two (2) nos. Ultraaonic testera 
Otoe (1) no. Hydraulic marking maohine 

Racka - 200 tons of steelwork 

- 18 - 
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Appendix 26-1 

COMPARISON OF POSSIBLE PLANT 

JAfiUL ARAK 

\.   Climatology a/ 

Temperature - Mt.dmum (uveraga, highest) 
- Miniuiin (average, low st) 
- Mean       (highest, lowest) 

Rainfall . Annual 
- Maximum r'iring the »ont h 

- Maxiraum In 24 hours 

Seismic conditions 

Humidity - % (a1  6 4 9 GMT) 
- Ave*a(.j for the year 
- Maxiem during the month 

Snowfall 

33°C (July) 
-17°C (Jan) 
26.2°C (July) 

38.4°C (Aug) 
-25°C (Jan) 
-12.4°C (Jan) 

36.1°C  (Aug) 
.17,5°C (Jan) 
26.9°G  (Aug) 

•.( 

.1. 

450 mm 
209.6 in March, 139.3 in April 

97.6 mm in Mareh 

205.8 nn 
63 SM in Dec, 45.: 

and 43.1 mm in *r- 
30 am in December 

The whole of Iran is subject to seiernie conditions. 
Quazvin and Khorasan.   Arak being in the south of Ir. 
the sane as for Teheran, that ia 12 of international 

65 
65 (Feb) 

45 
78 (Feb) 

Heavy snow fall 4 days in Dec, 
12 days in Jan, 9 days in Feb, 
13 days in March and 7 days 

in April. 

51 
79 (Dec) 

Heavy snow fall 8 
4 days in Jan & 9 

B.   Site feature/; 

Location 

Nearest rai"\war s*iation 

Latitude   3e°05'N   1362 m above     Latitude   34°06'N 
Longitude 4€°17«E      MBL Longitude 49°42«E 

About 1 km from the site About 4 km from tl 

Road connection 

Land - acquisition probi ess 

Ho convenient road nearby. 
About 3 to 4 km road with an 
overbridge or railway level 
erossing necessary 

No problem.    Btough free land 
available near main road 

Adjoining the roau 

Ko problem, 
available 

Enour 

- cost 

Topography 

0 0.9 to 1.2  per sq n 

Fairly flat 

I    SECTION   1      | 

0 0.50 per sq m 

Somewhat sloping to 
and away from the i 
is ovenly sloped 1 



M.   H.   DASTUR   ft  CO   PRIVATI   LTD 
WwfWP f^Pilw^P^P PFWWWPPWFI» WflUnTWIIfI  t^WMMRM!nF^^Pv 

WMowmon »UNTI «• «Mr IMUI mm m mu 

Jppandlx 28-5  (continuad) 

fiOLSUfiil 

Two 
OlM 

(2) noi. 10-ton erano«, 21 • «pan 
(l) no,    5-ton crane, 21 n apan 

Trmwgrt fflflttailfi 
Two 
PIT« 
light 
Ob« 
•tran 
Two 
OM 
Ohe 
Two 

(2) 
(5) 
¡8) 

(7) 
(2) 
!*> 
(1) 
(2) 

noi. Meni loeoaotlvei - 250 19 
nos. Vagone 
noi, Truoki 
no.   Plat fona truck 
noa, Porklift truoka 
noa, Rear duop truoka 
no.   Yard orano - 10-ton aobllo 
no,   Traotor 
noa. Trailera - 2-ton 

- 14- 



M.   M.   DAITUR   »   CO   PRIVATE   LTD 
Umîiù NATIONS MDUSTRML OMUMUMT OftCAMZATION 

futmjrr Mwir OM 
KMo-Miors Kumt *m «lor iruu rum m mm 

Appendix 29-1 

MST OP IQUIPMWT - CUMICAL, METALLOGRAPHY ft TMTWC IAJORAÎORY 

Stoniti ittraritm 
One     (l) no, 

One 
One 
Qno 

One 
One 
Ono 
ORO 
One 
One 
Ono 
Three 
One 
One 
Ono 
One 
One 

(1) no. 
(1) no. 
(1) no. 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(3) 
(1) 
(1) 
(1) 
(1) 
(1) 

no. 
no. 
no. 
no, 
no. 
no. 
no. 
noe, 
no, 
no, 
aot 
sot 
sot 

Direct reading optioal apeotroswter with accessories 
for sample preparation and a set of standard 
samples 

VoluMtric  »C» and 'S' dotorminator 
Colorimstor 
Potentiometrie titration eauipsiont for Cr. V- Mb 

Ni oto '    *      ' 
Vscuum fusion and hot extraction apparatus 
Viscoaimotor 
Flashpoint apparatus 
Gas calorimotor 
Bomb calorimeter 
Wator testing apparatus 
Water distillation apparatus 
Analytical balances 
So mi-micro balance 
350 mo vartioal drill prosa (25 a« hole in stool) 
Laboratory furniture 
Laboratory ware 
Laboratory supplies including chemicals 

Hatallflgm^hy and tan^g labomfory 

One 
One 
Ono 
One 
Two 
Two 
Two 
Ono 
Four 
Two 
One 
One 

(l) no.   Bench microsoopo 100 x 
(1) no.   Table mioroscefpo with photoaierographic attachment 
U) no, 35 mm camera 

sot Derk room oquipmont 
nos. 100 mo bolt grinders 
nos. Grinding wheel« 

. nos. Polishing whoole 
(l) no, Spoclmon mounting proas 
(4) nos. Glass platos 9N x 14" x £• 

sota Tanks, trays, tongs etc each 
set Shepherd fracturo grain sise standard« 

(1) 
(2) 
(2) 
(2) 

(2) 
(1) /i\       A.    «L    —    -.«w»«*w gioi« oiia abanas ras 
U) «ot   Charts for inclusion, segregation, porosity oto 

- 16 - 
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M.   N.   OASTUA   »  CO   PRIVATI   LTD 
uMfio NATOMI MOMTWAI omummtr oncmunm 

rtmmiri MMRT CM 
nmo-Mion nmn mm moi imu tum w «MM 

ippendix 29-1  (continued) 

Mitillo«-»«hv (cont'd) 

Two 
One 

Olia 
Obs 
Orio 
One 
One 
Two 
One 
One 
One 
Two 
Ono 
One 
Ono 
Ono 
Two 

(2) 
(1) 

(1) 
(1) 
(1) 
(1) 
(1) 
(2) 
(1) 
(1) 
&} (a) 
(i) 
(i) 
(i) 
(i) 
(2) 

noe. 
»o. 

Rockwell hardnaaa teater B and C aoalea 
Brinali hardnoas toater (with proviaion for 

vickera hardnaaa teating) 
Portable brinali hardnoaa teater 
Hardenability teater with tank oto 
Magnetic partiólo toater 
Fortable ultroaonic flaw detootor 
350 M prooiaion lathe 
100 H «lootrie hand grindora 
jDWor haokfov (800 m aq or round section) 
Vibro-fravor kit 
NuBeralc and alphabot ataape i* 

noa. Hafflo furnaoo 1 OOOOC 200 x 200 x 400 •• 
no.   Toaporing furnaoo 600°C 300 an dia x 450 aa 
no,   Wator quonch tank 1 m x 0.8 x 1,8 m 
no.   Oil quench tank 1 a x 0.8 x 1.2 • 
no.   Drying orón 300°C sax, 400 x 400 x 500 BM 
noa. Hot platea 300 x 500 aa, 3 kV 

no, 
no, 
no, 
no, 
no. 
nos, 
no, 
no, 
•ot 

- 1«- 
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Appendix 29-2 

LIST OF IQUIMNT - ROLL TUWCIHG & MAIWTENAÍWI «OP 

Roll turning ^p 

Ono 
Two 
Two 
Two 
Two 
Ono 

(1) 
(a) 
(2) 
(3) 
(2) 
(1) 

no.   Roll latho for 700 un dia roll« 
no«. Roll lathee for 550 an dia rolla 
nos. Roll latho• for 400 mm dio rolls 
nos. Roll lathas for 300 on dia rolls 
nos. Itouble-ondod podostol grinders for tools 
sot   Rooks for different rolls 

HUnfrnan« §im 
Ono 

Ono 

Ono 

Ono 
Ono 
Ono 
Ono 
Ono 
Ono 
Ono 
Ono 

Ono 
Two 
Ono 
Ono 
Ono 
Ono 
Ono 
Two 
Two 
Ono 
Ono 
Ono 
Ono 

(1) 

(1) 

(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(1) 

(1) 
(«) 
(1) 
(1) 
(1) 
(1) 
(1) 
(2) 
(2) 
(1) 
(1) 
(1) 
(1) 

no, Latho 300 an contro hoight x 4 000 am distanoo 
botwoon contro 

Lotho 250 on contro hoight x 3 000 ma dirtanoo 
botwoon contro 

Latho 175 am contro hoight x 1 000 on distanoo 
botwoon contro 

600 ram tools shaper 
Radian drill - capacity 50 ma dia in stool 
Rollar drill - capacity 40 am dio nolo in stool 
Bench drill - capacity IO oro dio holo li» gtocl 
Doublo vhool podostal grinder 230 am dio whoel 
Shear biado sharponor 
Sow biado sharponor 
Portable olootric voiding machino with accos- 

sorlos 
Oes voiding sot 

nos. Oxy-acotylono voiding and cutting torohoa 
so*   200 kg solf oontainod oloctro-pnotmatic hammor 

1 m x 1 m batoh typo gas flrod hoating fumooo 
forging hearth vith hood for smithy work 
Smithy anrll blook 
Hacksaw, 230 mm stroko 

nos. Floxiblo shaft grindors, 150 mm dio whool 
noi. Fittors vicos 

Marking tablo siso, 600 mm x WO mm 
Small tools, gauges oto 
Furnituro, racks, fittors benohos oto 
2-ton hand operated erano 

no. 

no, 

no. 
no. 
no. 
no. 
no. 
no. 
no. 
no. 

no. 

no. 
no. 
no. 
no. 

no. 
sot 
sot 
no. 
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M.   N.   DAITUR   ft   CO   PRIVATE   LTD 
UMTED NATIONS fNOUSTMAL OtVUOMHNT OftGANfZATION 

HMmurr MKMT ON 
KMCMUon fimn AND MIOT iruu WHT m mm 

Appendix 52-1 

LIST OF SKILLED PKSOWJŒL TO BE TRAINED ABROAD 

1.    Btaolnakflr^ 
Gonoral foreman - furnaoos                ,. 
Moltora 
Pitaldo - Genoral foroman & foromon 
Mould preparation - foroman              ., 

1 
2 
3 

-1 7 

2.    Blooming mi^l 
Qonoral foroman 
Mill foroman 
Soaking pit ho ato re 
Coggora 
Roeordor 
Roll dosignore 

• • 
• • 

« « 

• • 

i 
l 
8 
4 
1 

11 

• • 
1 

J» 
Foroman 
Grinding machino oporatora 3 

4.    Bar ailla 
Uenoral foreman 
Foroman 
Hoator 
Rollor 
Roll doaignor 

• t 

1 
1 
1 
1 

JL 5 

5.    HS^irgatmont * bar fini «Mu» 
•• 1 

l 
Qenoral foreman 
St raigh tenor 
Hoat treatment 4 

6.. Laboratory 
Speotrographor 
Chief metallurgist 
Matallurgiata 
Motallographor 

i • 

I 
i 
a 

5 

7.   iaÄiatißu 
Chiof inspector 
Inspectora 
Spark * Ultrasonic tostar 

• • 
• • 

i 
i 

4 

8.   MjiDj^gnjnjA 
Foreman- Meohanioal 

- Ilectrioal 
• • 2 

J. 4 

9.    falaj 
Senrioo onginoora • • J 2 

• • 

J 

-2 

g 

11.   fittaUi 3 

Total 
- 20 - •• ¿fi 
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ippendix 26-1 

POSSIBLE PLANT LOCATIONS 

Appendix 26-1 

ML JHAJAIL JWL 

,1°C (Aug) 
,5°C (Jan) 
,9°C (Aug) 

40.5°C (July) 
-25 ^°C (Jan) 
-11.2°C (Jan) 

5.8 mm 
• run In Dee, 45.3 M In Nov 
und 43.1 an in February 

1 mm in December 

38.3°C (July) 
-8.3°C (Jan) 
30.4°C (July) 

40.2°C (July) 
-16°C     (Jan) 
-2.5«C   (Jan) 

45.2°C (July) 
0.9°C (Jan) 

36.1°C (July) 

62 .6 MB 
23.6 am in Deo, 26.6 on in 

March 
9.1 ran in March 

48°0 
-7°C   (Jan) 
?a°C (Jan) 

(Aug) 
») 

75.3 m 
61.5 mm In Deo, 7 mm in February 

and 6 M in March 
38 as in December 

-mie condition*.   However, the severe earthquakes occur in north and north-east of Iran, that is 
i the south of Iran, may be relatively free of earthquake.   Seismic conditions for Armk will be 
of international scale. 

(Dec) 
33 
68 (Deo) 

avy snow fall 8 days in Dec, 
days in Jan It 9 days in Feb. 

45 
71 (Jan) 

26 
•1 (Dec) 

5 days in Deo, 2 days in Jan, 
and 1 day in February. 

5« 
81  (Dec) 

No snowfall 

36 
57 (Deo) 

ititude   S^W«!!   1753 m above 
ngitude 4:9°42«I       MSI 

rxmt 4 km from the site 

Latitude   32°27'N   1590 n above     Latitude    31*20«N   20 m above 
Longitude 51°40«t       MSI Longitude 48°40«E      MSI 

About 2.5 km from the existing About 2 km fro« the proposed 
railway siding of Isfahan Steel railway station near Iranian 
Plant Rolling Mill Co. 

ijoining the road to Teheran        Connected by road to Isfahan Close to Ahwas-Khorramahahr 
highway 

o problem,   Inough free land 
mailable 

0.50 per sq m 

Mo problea, but confirmation 
from Isfahan Steal Authorities 
will be necessary 

omewhat sloping towards railway   Fairly flat 
ind away from the road»   The land 
is evenly sloped 1 to 1.5)1 

Mo problem.   A big stretch 
of flat land available 

ß 0.50 per sq m 

Practically flat land 

|    SECTION   2      I - 3 - 
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M.   M.   DAITUn   ft   CO   PRIVATE   LTD 
UmW NATIONS WOUSTRMl DtVUOHHINT OECmZAVOH 

HMmun Mra*r ON 
HMO-Miors n*m AMO Mior smu nmr m DUN 

Appendix 39-4 

PHELIMmtff MANPOWER ESTIMATE - BILLET CONDITIONING 

Basis » Production - 53 000 tons of oonditionsd b 111st• par year 
Operation   - 3 shifts/do/, 6 days/voek, 300 days/year 

Supervision t. clerical 
SUT er intendant** 
General forotJan 
SUT «1» tendent 
Oensrs.1 fores* 
Clerical & typing 

Total supervision « elsrical 

• • 

Salary Shif 
fOBUL  fi     I 

S3 
A2 

1 
i 

ATI 
Total on 

1 
1 

Operation labour 
fbreaan 
Automatic grinder operator 
Swing grinder operators 
Chippera .. 
Hand soarfers 
Picklers 
Oane operators .. 
Oas cutting aaehine operator 
Painters, staapers L chscksrs 
operatives - slow ooollng covers 
Operatives - preheating furnace 
Inspection assistants 
General labour .. 

Total operation labour 

34 • 1 i 1 3 
W2 • 3 3 3 9 
W3 - 9 9 9 2T 
W3 . a 8 8 24 
W3 - 2 2 2 6 
W3 - i 1 1 3 
W3 • 4 4 4 12 
W2 . 1 1 . 2 
W3 . 3 3 3 9 
W3 • 2 2 2 6 
US . 1 1 1 3 
VI • 2 2 2 6 
W3 - u a?. s¿ -11 

• • S2 • 51 155 

3 a 58 51 158 

• in group «W only • • M 

%/ Cession with blooaing •ill as shown in Appendix 31-3. 

.85- 
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ÎABBIZ -â5£L 

3ub-80il   OOiiGjLtiOt 8t 
Bearing oapacit: 8 *V»q «i upto SO m depth 1.2 to 2 kg/sq era 

Ground water tatle Averafe 3.5 m below ground 
level 

Type of foundation a/piling 
in nearby ax ¿a 

No piling necessary 
I 

No piling nccessar 

Snowfall/wl""" load Bulldinge will have to be 
designed for heavy wind load 
and continuous snowfall 

Buildings will have 
designed for heavy 
and continuous snov. 

g i   tot« 

Source and availability Only wells; water.is salty and 
unsuitable for boiler feed; 
also ade opiate water not avail, 
able 

Only well water at 
100 ra depth.    Draw 
well 230 to 350 ou 
(850/1300 gpm).    Ti 
appears to be very 

Cost From own well water, hence no 
water charges.    4 Rls/ou ra 
from the city supply 

Prom own well water, 
water charges.   Rl.< 
every 1" ß main pip.. 

Pi ftwr 
Probable souroe 

Cost 

E«   Labour (conrtruction) 

Aval]-.   Mit:' 

Proa national 
230.43-20 kV 

Krid Prora national grid (expected to 
be completed by 1978) with 
major generating stations at 
Tabriz, Arak dam, Kann dam 
and Shahpur dam, transmission 
line voltage 230-132-20 kV 

With the installation of National Grid by 1972 as shot. 
be connected to the national grid. It is understood t 
structure is still under preparation; and, with the n> 
the  sites« 

No pro bien: 
it.il it- of 

g jdin? avail. 
-':íjled la >our 

Availubilitv o^  :;i. 
llbcuT  kill   b.   •;   rr 
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ftTitjT iTIUf 

Li 
B-2 
1-3 

frfr-totil 
äuioCTiaifin 

ft-2 
5-S 

W-3 

Mrtlfllfl 

¿-1 
ÌU2 

i~4 

Aver««« 

1/aonth 

1 000 
900 
700 

700 
600 
500 
300 

180 
80 
60 

300 
200 
100 

60 

Appendix 33-7 

00N80UMTSD MONTHLY SAURÌ 

¿dainistration 
and aorvioea ffigfllflt ffap flaWlM vttv 

Total pay  Total Toted pay  Total Total pay  Tot, 
WJL1        liajfiO. -J&U   tt^BL    -JESU  S2fc 

Ho             |               Mo             ß Ho £ 

1 1 000 
1 900 
5 3 500 

1 Li& 

«äd lbj( of »V« fox leave and absenteeia«*/ 

tejad Total   .. 

Jdd 54 for frtOft beaofitaV 

Total luanpower ark «alary bill 

5 
11 
14 

2 

4 
55 
15 

16 
74 
12 
38 

140 

&ä 
12 

aas 

3 500 
6 600 
7 000 

600 

3J. 17 700 

480 
4 400 

900 

1 
2 
5 

21 

22 

24 
87 

111 

700 
1 200 
2 500 
6 300 

10 700 

2 880 
6 960 
6 660 

74 5 780 222 16 500 

4 800 
14 800 

1 too 
2 280 

23 080 

870 

58 830 

26 410 

3 
4 

32 

890 

m 

600 
400 

kfitt 

äfijflp. 

2 480 

30 680 

15 340 

ÍLSEL 

i 
2 
4 

11 

17 
43 
30 

90 

ft 

m 
14 

Ufi 

yg 

i 
2 
3 

2 
3 
1 

L. 

UL 
i 

IL. 
8 

¿a. 

§/   lfl£ «etra of 1hc pay-roll foroo has been provided to take care of 
b/   54 oxtra lae bean provided for all other fringe benefit!. 

leave and abeontoeisa only 
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. cndix 33- -7 

> MONTHLY SAURI BILL 
Appendix 33-T 

Blooaim ir tf" 
Total      T 
salary 

Billet Hoat-trei 
and fini 

Total pay 
roll 

itaent 

Total 
faUQL 

TOTAL 
Total pay 

roll 
otal pay 

Mo 

Total 
•alary 

Total pay 

No 

Total Total pay   Total 

No Ho 

- 
- 

- - 
- 

- 
- - 

i 
i 
5 

1 

1 000 
900 

3 500 

usa 
1 
2 
4 

11 

700 
1 300 
2 000 
3 300 

1 
3 

500 
900 

1 
1 
7 

12 

700 
600 

3 500 
S 600 

i 
4 
1 

600 
2 000 

300 

8 
17 
35 
50 

5 600 
10 200 
17 500 
15 000 

tt 7 2QQ i 1 400 il ftJP£ ft USSL m 48 300 

17 
43 
30 

2 040 
3 440 
1 800 

6 
14 

132 

720 
1 120 
7 920 

33 
99 
67 

3 960 
7 920 
4 020 

8 
22 
79 

»60 
1 760 
4 740 

92 
320 
434 

11 040 
25 600 
26 040 

90 7 280 152 9 760 199 15 900 109 T 460 Me 62 680 

. . «. m m Ä — 16 4 800 
5 
3 

1 000 
300 

2 400 7 
S 

1 400 
300 11 2 600 

104 
22 
38 

20 800 
2 200 
2 280 

ä USP. ä m lä 1 TOO u 2 600 m 30 080 

Ul 15 780 158 U-ifiû 230 iOÛû ¡M 12 960 1 143 146 460 

14 1 090 22 1 460 30 2 390 IT 1 180 127 9 410 

Ufi 16 870 m 13 Q2Q 260 28 290 Ili ULpjg 1 270 155 870 

- 8 435 - 6 510 - 14 195 - 7 040 - 77 930 

yg ILM m y^âft m iUÈk ili èUift Ulk ttUtt 

cntceisn only in the oategory of operators and labour oovwrod ander group (tff. 
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M.   N.   DAITUR   ft   CO   PRIVATE   LTD 
UHITÍD NATIONS mOMJKM. OMlOfMlHT OKAWZATiON 

KAfttJUTT  MMMr  ON 
ntno-Mian KANTI AND AUOT sruu HAUT m «AN 

Appendix 33-8 

UNIT FRIGES OF MHO* MATERIALS A SUPPLIES DELIVERED AT AHWAZ 

Pufch*!f^'ta*1 "rap 
Imported 

Ferro-allnri A other additane 
High carbon ferro-ohroaiia (6SJÍ Cr)     .. 
Low carbon ferro-ohroaiua {11% Or, 0.1$ C) 
Ferro-aolybdenum (TOJÍ Mo) 
Ferro-yanadium (50* V) 
Wickel pellets (99.0* Ni) 
Standard ferro-manganeee 
Perro-ailioon (75* Si) 
Iron ore (60$ Fe) 
Aluminium ehota 

FÌMM1,   narhiirleeri.  eta 
Usee ton e ~ 
Fluoripar 
Silioa «and 
Petrolera ooke 

Electrode« 

Natural fa« 

LP go« 

Oxygen 

Power 

ß 

50/ton 

370/ton 
0.67/kg 

6.67/kg 
4.00/kg 
215/ton 
240/ton 
15/ton 
o.sAi 

5.4/ton 
180/ton 
10/ton 
lOO/ton 

O.fAl 

4/1 000 eu 

0.09/kf 

0.4/ou • 

O.OU/kWh 

Aparo*. Priée 
Equiv. in Rial« 

3 750/ton 

2« 250/ton 
50/kf oont Cr 

450/kf oont Mo 
SOO/kf oont V 
300/kf 

16 125/ton 
16 000/ton 

1 125/ton 
«O/kg 

400/ton 
9 000/ton 

750/ton 
7 SOO/ton 

53/kf 

300/1 000 cu • 

9.00/kf 

30/cu • 

0.83/kUh 

-29- 



Appendix 33.9 

ESTIMÓTE OF MATHUALS COST PER TON OF INGOT Fi 

Basisi   Production unit . Two 20/25-ton arc furnaces for pre 
Average yield (metallic to good ingots) - 90Í 

Carbon 

Materials Price 
% per unit 

Ingot 
kga 

Low Alloy 
Consti (to-19) 
Qty/T   floaV* 
ingot   ingot 
kgs        fi 

Medium Alloy 
atl (En-25) 

;y/ 
ingot   ingot 
kgs ft 

Metailla« 
Plant return écran ¿/ (ifc-8) , 35/ton 

57/ton 
220 7.70 

ft             It               (1       " Uto-19) ,. 220 12.50 
nun (Äi-25) ., 173/ton 220 38.OB 
n         H           .i liH-36) ,. 173/ton 

35/ton SHU (üw44) .. 
1»              H                H (fe-45) • •. 35/ton 
n        r-      « (En-47) • • 37/ton 
•     •"     t (Ln-1A) •• 35/ton 

Purchased steel scrap - It ported I 50/ton 850 42.50 830 41.50 815 40.75 
Hi-oarbon Fe-Cr (65% Jr) ., 370/ton s _ 17.8 6.59 10.4 3.85 
Low-carbon Fe-Ci (67% Cr.C.Ut Ci 
Ferro-moxyLlt^um (70% Mo) 

.. 0.67/kg oont. Cr . « „ „ . _ 

., 6/kg cont. Mo . • 3.3 14.04 6.B 55.80 
Perro-vanadiuui (3C^ V) 
Niokel pellets i<>9.fc,- 

.. 6.67/kg cont. V „ • « _ — • 
NL> ., 4/kg . „ m . 20.3 81.20 

Standard Fe-Mn (7% Mn) • • 215/ton 11 2.37 9.5 2.04 e 1.72 
Ferro-eilioon v/5> ui) • • 240/ton 4.2 1.01 4.2 1.01 4.2 1.01 
Aluminium shott, • • 0.80/kg 0.5 0.40 0.5 0.40 0.5 0.40 
Iron ore (60$ Fe) • • 15/ton 40.0 0.60 40.0 0.60 40.0 0.60 
Sulohur (stic!-) •• 0.6/kg - - - - - - 

• • 

5.40/ton 40.0 

54.58 

0.22 40.0 

78.66 

0.22 40.0 

193.41 

Limesten3 0.22 
Burnt limo #. 13.50/ton 55.0 0.74 55.0 0.74 55.0 0.74 
fluerapar • • 120/ton 

10/ton 
10.0 1.20 10.0 1.20 10.0 1.20 

Silica sand .. 5.0 0.05 5.0 0.05 5.0 0.05 
Petroleum no¿i •• ICO/ton 10.0 1.00 10.0 1.00 10.0 1.00 

Goat of fluxes, oarbiriaers etc 3.21 3.21 hSk 

Say • • 

57.79 

¿jug 
fiLfii 196.62 

196.70 

a/   Price for imported steel scrap delivered at plant site is taken at 0 50 per ton, and for the plant rr 
steel  str-ap fpoa the plant, is estimated based on tht price of the recoverable alloy fro« the scrap 
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Appendix 33*9 

ST PER TON 0? INQOT FOR DIFFERENT STEELS (STAGE I) 

Appendix 33-9 

on arc furnaces for production of Constructional  and Spring steels 
>'>d ingots) - 90Jt 

Vi^    ü^ü? £ìl0L*    Case Ha?deni1«    High Ca**»* Silico-fci Ohrone-V Free-cuttin»; rf ftfw gm? m^ &w$ &T»5A¿ 

.50 

.66 

220 38.06 
220 36 .OB 

220 7.70 
220 7.70 

220 6.14 
220 7.70 

.50 815 40.75 615 40.75 855 42.75 625 41.25 790 39.50 642 41.10 

.59 10.4 3.65 - . . • _ — 15 5.55 
- - • 13 5.82 . _ «. m — _ 
.04 6.» 25.80 - • • • • « «. Ä m, — 
- - • « • . • . «. 5 16.67 — 
- 20.3 61.20 26.6 106.40 . » „ m — „, 
.04 6 1.78 6.5 1.40 7.9 1.« 11.6 2.50 9.5 2.04 14 3.01 
.01 4.2 1.01 4.2 1.01 3.4 0.81 30.0 7.20 5.8 1.40 0.8 0.20 
.40 0.5 0.40 0.5 0.40 0.5 0.40 0.5 0.40 0.5 0.40 0.5 0.40 
.60 40.0 0.60 40.0 0.60 40.0 0.60 40.0 0.60 40.0 0.60 40.0 0.60 

- - - - - — . . . .. 3.2 1.92 

193.41 194.46 53.96 59,65 74.30 54.93 

.22 

.74 

.20 

.05 

.00 

40.0 
55.0 
10.0 
5.0 

10.0 

0.22 
0.74 
1.20 
0.05 
1.00 

40.0 
55.0 
10.0 
5.0 
5.0 

0.22 
0.74 
1.20 
0.06 
030 

40.0 
55.0 
10.0 
5.0 

30.0 

0.22 
0.74 
1.20 
0.05 
3.00 

40.0 
55.0 
10.0 
5.0 

20.0 

0.22 
0.74 
1.20 
0.05 
2.00 

40.0 
55.0 
10.0 
5.0 

20.0 

0.22 
0.74 
1.20 
0.05 
2.00 

40.0 
55.0 
10.0 
5.0 
5.0 

0.22 
0.74 
1.20 
0.05 
0.50 

3-11 

124*22 

2,71 

18T.17 

JlZOß 

5.22 

39,18 

59.20 

63-67 

63.80 

iâlt 
78 J t 

¿feg 
57.84 

i, and for the plant return without alloys at $ 35 per toni and the priée of alloy 
alloy fro« the scrap and the price of the mild steel   scrap at % 35 per ton. 
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M.   N.   DAiTUR   ft   CO   PRIVATI   LTD 
UNfTfO MATIONS INDUSTRIAI MVCUMMfNT ORGANIZATION 

mmurr unmr ON 
HMKMUOn  MANTI   AND  MiOr  STUU   MAMf   M  MAN 

Appendix 33-10 

ESTIMATES OF COST ABOVE MATERIALS FOR STEELMAKING 

Baciti   Two 20/25-ton arc furnaces 
Production - 67 000 tons/year 
Operation   - 3 shifts/day, 330 days/year 

PrWuptt f 
Labour L supervision ., 

Eleetric power .. 

Electrodes i, nipples .. 

Auxiliary power (SO kWh/ton) 
L fuel 

Repairs & maintenance 
materials .. 

Tools, supplies & 
lubricants .. 

Utilities - water, air, 
oxygen, acetylene .. 

Transportation ., 

Laboratory ., 

Refractories - furnace 
and pitside ., 

Reserve for roof & side 
wall relininf .. 

Moulds & stools 

All others ,, 

General plant expenses' .. 

Total cost above materials 

0.011/kWh 
0.70/kg 

0.20/kg 

Quantity/ton 
 aSlfii  

units 

•SO kWh 
7 kf 

30 kf 

Cost/ton 

8.2S1 

7.15 

4.90 

0.80 

1.30 

0.50 

0.40 

0.40 

0.50 

3.S0 

1.50 

4.00 

1.20 

44.40 

Say     44.40 

a/ Based on Appendix 33-7. 
y General plant expense« estimate of about ¿ 150 000 por month 

for overall general plant expense allocated to varieos 
production departments on the basis of total oost above for 
each department. 

-SI. 



M.   N.   DASTUft   »   CO   PRIVATI   LTD 
UNfTED HAVOM mOMTMM. DmiOftHENT OHCmZAÎtON 

Humum MK»T ON 
HMO-MlOrS   MANTI   ANO  M40T   SftlU  «ANT   IN  JUAN 

Appendix 33-11 

ESTIMATE 0V OOST ABOVE MATERIALS TO* COGGING 

Baili > Ont 700 an 2-high reversing Hill 
Production - 56 000 tons of billets/rear 
Tield - Infot of billet,  about M* 
Operation   - 2 shifts/dar, 6 dajrs/veek, 

300 days/rear 

Prioa/unlt blapâ binasi 

Labour ¿ •upervlalon » • 5.46 

Fuel - naturel fat • • O.W/l06koal 10Akeal 0.10 

Power • • O.Oil/aHh 40 kWh 0.44 

Utilities • » - - 0.90 

Repair, aalntenaite« & 
supplies (including 
refracto rio«) • • 

. 1.50 

Provision for rolli • • J.OO/kf 0.» kf l.M 

All other« • • - - l.ftO 

Oenerel plant expeus • • - - Oafi 

Total coat above naterlAls for ootjing lf .M 

ss#mû 



M.   N.   DAITUR   »   CO   PRIVATE   LTD 
UWTID HAÎIOHS **MflTMAl DMLOMItNT OMàNUAItÙN 

rumurr MMMT ON 
KMO-Auon nmn AND AUOT ITUU HAUT m MAN 

Appendix 33-12 

ESTIMATE OF OOST ABOVE MATERIALS POR BILLET CONDITIONING 

Buis t    Three autoaatio grinders 
Eight swing grlndsrs 
Eight (shippers 
Three scarfing torches 
Production - 53 000 tons of billets/year 
Operation   - 3 shifts/day, 6 days/week 

300 days/year 

Quantity/ion     Cost/ton 
Pries/unit product        prod« product 

O.Oll/kWh 40 kWh 

O.SO/iíñccal       0.20 x 10* 
kcal 

Labour 4 supervision . 

Power 

Fuel - natural gas • 

Utilities .. 

Repair, maintenance and 
supplies .. - 

All others .. - 

General plant expense .. • 

Total cost above aatarials for billet conditioning 

4.45 

0.44 

0.10 

0.3O 

11.00 

2.50 

23.89 

3êJ a.90 

-88 - 



Appendix 26-1 (continued) 

J&L ISFAHAN Jim. 

to 2 kg/sq cm 

iling necessary 

jdings will have to be 
i pried for heavy wind load 

•ontinuous snowfall 

" well water at about 
m depth.    Draw from 

i  230 to 350 ou m/hr 
•/1300 gpm).   This 

•ire to be very high 

own well water, hence no 
r chargée.   Ris 600/yr for 

rv 1" p main pipeline 

m national grid at 
-63-20 kV 

3 to e kg/sq on.   Russians took     0.7 to 1.6 kg/sq en; average 
2.5 kg/sq cm for design purposes   1.2 kg pep sq em 

Sub-soil water level 1 to 1.5 m 
near river to 25 to 30 m near 
mountains 

At some places soil contains 
sulphate, which is not good 
for concrete; hence special 
precautions for corrosion 
resistance necessary 

Prom river Zayandeli about 6 In 
from the site) min flow of 10 
au m/sec water assured in this 
river from Shah Afcbas Dam, by 
the Govt.    Intake at river 
will be necessary.   The pipe- 
lino could be reduced and 
intake eliminated if water 
can be supplied from the 
Isfahan Steel Plant water 
system. 

From national grid with 
major generating stations 
at Isfahan Shahabbas Kabir 
dam and steel mill; trans- 
mission line voltage 
230-63-20 kV 

4,2 to 6.7 m below ground 
level 

No piling necessary 

Prom river Karun which is 
a perennial source.   Pipe« 
line required about 2 km 
from intake works to the 
plant. 

Prom national grid with 
major generating stations 
at AhwaE Pahalvi dan, Resa- 
shah dam and Karos dam 

d by 1972 as shown in power grid map drawing ....   Arak, Ahwaz, Tabriz * Isfahan will all 
is understood fron the discussions with the Ministry of Water A Power that the tariff 

and, with the national grid, it is likely that uniform tariff rate may be charged at all 

.Ut.ilitv of 
•r  -m   ' 

killed 
rroblen 

Ito problem regarding a ail- 
.-.••.lit" o' chilled labour 

No problem regarding avail- 
ability of ridile ri labour 

|    SECTION   2      ( 
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M.   N.   DASTUft   ft   CO   PRIVATE   LTD 
mm MATtom moutnm otmonmNr MCAMZAHON 

nmuun MPOMT ON 
KMCMuon mmn mo mm siuu Htm m mu 

Appendix 55-18 

»STIMATI OF 003T ABOVE MaTBUALS POR BAB HILLS 

1* Heavy Bar Mill - 550 a, 3-hi, 5-stand 
Production - 19 000 tona por yoar 
Operation - 2 shifts/day, 6 days/vook, 500 days/year 

2. Light Bar Mill - 450 an, 5-hi,  2-stand roughing train 
580 mt 5-hi, 2-stonds 
800 a», 5-hi, 2-stand* 
280 an, 2-hi,  singlo stand 

Production - 29 000 tons per year 
Operation - 5 shifts/day, 6 days/week, 500 days/year 

Pjr¿gg/]j¡H£ 
Quantity/ton        Oost/' ton 

Labour and supervision 
Fuel - natural gas 
Power 
Utilities 
Repair, Maintenance 
and supplies 

Provision for rolls 
All other 
General plant expense 

0.50/l0*koal   O.SOxK^koal 
0.011/kWh ISO Wh 

1.20/kg 5 kgs 

10.70 
0.25 
1.65 
1.60 

5.60 
8.60 
2.80 

fetal oost above Materials 

Say i 

80.70 

OJO. 

a/   Rolling rate estiaated at 7.5 tons/hour 

• 84 - 
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UMTI0 NMTMMtt MDUTRMt. MVUOFMINT MCAMZATIOM 
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Appendix 33-17 

mamuL oosr pat TO« or INQOT TOOL 

Basis* OM 6-ton arc furnace 
8 000 tons of infota per yea: 
5 000 tone of finished produc 
Average yield . 90)1 fro» meta 

»tei 

tt&tUlfiâ 
Plaut return aor*?l/ (HSß) 

" <Hot die 0teel) 
• (Gold work die ateel) 
• (Low alloy tool steel) 
" (Ole block steel) 
" (Jarion tool steel) 

purché e ad steel sorap - imported 
High o-rbon Fed {¿S% Cr) 
Low oafbon FeCr {61% tr, 0.1J» 0) 
Fe-W (70|í V) 
Fe-V (SO* V) 
FeMo (70* Mo) 
Nickel pellets h9,B% Nj ) 
3tandarù í'wm f^Ji Mn) 
Ferro-ailicoii (75',, Si) 
Aluminium shot« 

ore (6D> P»; 

atr-n-fai 
Qyggm, 

Limestone 
Burnt line 
Fluorwnoi 
Silic*» sand 
Pdtroleur onto» 
Other« 

Price/ton 5ty/t Oost/t mr- Cor 
material ingot 

kg 
inapt iAtt¡L 

kg 

1 400/ton 260 364.00 
750/ton 250 13? 
90/ton 

140/ton 
100/ton 
40/ton 

SO/ton 520 26.00 655 32 
370/ton «0 22.20 50 16 

0.67/kg Cr oont 4 1.80 1 0 
8,10/kg rf cont 2U 1 196.40 112 63 S 
6.67/kg V cont 
6.0/kg Mo oont 

21.5 71,60 7.5 2b 
«. — 

4.0/kg . _ 
215/ton 5 1.08 6 1 
24C/ton 4.6 1.08 4.5 1 
0.80/kg 0.5 0.40 0.5 0 
15.0/ton 40 0.60 40 0 

22L 

5.4/toa 40 0.22 40 c 
13.5/tot 60 0.71 60 0 

120/ton 10 1.20 10 1 
10/ton 5 0.05 5 0. 

100/ton 20 2.00 10 1. 
1.50 

5.78 

1. 

i. 
906. 

star 1681 9^7 

f/   Prie« for imported steel «crap delivered at plant site Is taken at 0 50 per toni and for the pi; 
•teel »urtp. tsom the plant, is estimated basod on the price of the roeoverable alloys from th 

I    SECTION   1     | 



Appendix 33-17 

M TON OF INQOT TOOL SIE«, (3TA0B II) 

>n arc furnaee 
ns of ingots per year 
raj of finished producta 
yield . 900 fix* MUIUOI to ingot* 

ippeudix 33-17 

Ooit work dl*        Low alloy tool 

*fi*     Äy/rf 'ÍOÍÍA    íly/ift,*Lt/t    ^ty/t     Lt7t 
agOt inont 4 nan«. 4 nun* 4„,~+ 4—1* j i 

kf 
IUBL. latti 

kf 
Iflffit 

kf 
lAffil. 

Ole block 

iiiyA^LtTr 
kf 

OMSL. 

Oerbon tool 

Wt     Oort/i 

kg 
iBpL. 

64.00 
250 1er.so 

250 22.50 
250 35,00 

250 25.00 
220 8.80 

6.00 655 52.75 630 31.50 778 38.90 800 40.00 855 43.75 
2.20 50 18.50 188 69,50 22 8,14 10.5 3.88 
1.80 1 0.45 • . m — 
6.40 113 635.00 - • 21.5 121.90 m 

1.60 7.5 25.00 T.5 25.0 3.7 12.70 - - - - 

- - - . « m 12 48.00 
m 

1.08 6 1.29 6 1.29 6 1.29 6 1.29 6 1.29 1.08 4.5 l.oe • .5 1.08 •.5 1.08 4.5 1.08 4.5 1.08 
0.40 0.5 0.40 0.5 0.50 0,5 0.40 0,5 0.40 0.5 0.40 0.60 40 0.60 40 0.60 40 0.60 40 0.60 40 0.60 

902.57 *&*£! Ük°l USUL &***! 

0,22 40 0.23 40 0,22 40 0.22 40 0.32 40 0.22 0.71 60 0.81 60 0.81 60 0.81 60 0.81 60 0.81 1.20 10 1.30 10 1.20 10 1.20 10 1.30 10 1.30 
0.05 5 0,06 5 0.05 5 0.05 5 0,06 5 0*05 
2.00 10 1.00 40 4,00 15 1,50 IS 1.50 25 2.50 
1.50 

5.78 

1.00 

lftift 

906.85 

1,00 1.00 

Ufi. 
234.79 

U00 

4.78 

lajyfi 

1.00 

IM 

u m m sa. 
ton; and for the plant return aerap without alloy* at $ 35 par tont and the priée of alloy 

oracle alloy« fron the aereo and the price of tho aild ateel aerap at $ 35 por toa. 

SECTION  2      | - sa - 
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lABlL ¿m. 
Wages - Unskilled 

Semi.-kill«d 
Skilled 

Fresh engineers 

Experienced entine« rs 
(7 to 8 ycirs) 

ß 1.6/day 
ß 2.4/dajr 
ß 2.7 to 4.7/day 

ß 400/nonth 

ß 670/oonth 

F.   Construction rratcrial (Source of supply and cost) 

Steel ß 0.33/kg (as erected ß 0.47/kg) 

Cement 

Bricks 

ß 24/ton U 28/ton from USSR è 
ß 34/ton from Teheran) 

| 24/1 000 - Teheran bricks 
ß 16/1 000 - Local bricks 

$ 1.6/d*y 

j 4 to 8/day 

| 350/month 

ß 600/month 

ß 0.24/kg (¿ 0.37 as erecto 

¿ 26/ton 

ß 12/1 000 bricks 

Sand 

Gravel (afTTC «;ate) 

Shutterir" wood 

¿ 2/eu m 

¿ 1,9/ou m 

Well connected by road and 
rail to Teheran and other 
cities; and Zulfa port in 
north on Iran-Russia border. 
Also airport at Tabris for 
connections to Teheran and 
other cities 

ß 1.3/cu m 

ß 2.1/cu m crushed 

ß 100/cu m from USSR 

Well connected by rail and 
road to Teheran, Isfahan, 
Ahvaz etc.    No airport at 
Arak. 

H.   Other fanJlftJM Tabriz is the third biggest city 
in Iran, with a population of 
about 400 000.    It is an indus- 
trial city with textile mills, 
match factories, leather works, 
the machine building plant, 
traetor plant, diesel engine 
plants of Dormán, Leyland et«. 
Hence availability of labour è 
general facilities should not be 
much of a problem. 

Arak is known for grain & 
fruits»   The present popul 
tion is about 72 000.   Ken 
availability of skilled lai 
and other facilities will 
a problem. 
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M.   N.   DAtTUR  »  CO   PRIVATI  LTD 
UWTtD HAT*»* MOMTWM. OtMLOMMWr OftC/feftZATXM 

mm-mon num »m *uor iruu mm m mm 
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r 
PLANT   RETURN  14,750 

PURCHASED  5*000 
TOTAL    70,750 

SCRAP 

FERROCHHOMIUM    . 

NICKEL   

FERROIILICON .... 

PERROMANÖANESE . 

FERROMOLYSDENUM 

PERROVANADWM . . 

MISCELLANEOUt • • 

410 

2*0 

MO 

MS 

. M 

22 

.15 

TOTAL LL 

ALLOYING   &   DEOXIDISING 
ADDITIONS 

IRON   OHE .  2700 

LIME5T0NE 2700 

•URNT   LIME 5700 

FLUORSPAR «70 

PETROLEUM   COKE IO0O 

SILICA   SAND 595 

ELECTROOf S -475 
TOTAL       UJtO 

tj 

FLUXES,   ADDITIONS 
A  ELECTRODES 

FME   CLAY   ER«KS 2300 

SILICA   MICKS 4S0 
MASNESITE   IRJCKS 500 
MAGNESITE  CHROME   »RICKS... 279 
RAMMIN«   MIX     79 

OTHERS 400 
MASNEStTE   FEAS * POWDER.   LOOO 
 TOTAL 

REFRACTORIES 

I    SECTION   1     I 

67,000 

ELEC   ARC 
FURNACES 
(2-25/SOT) 

1 

4 

I 

I 

^ j 



1 

• 
PLANT    RETURN    SCRAP 

8 

iNOOTi      J   INGOT 

•7,000 WHIPPING 
SOAKING 

PITS 
_u     ilLLlT 
^CONWTIOMI 

5 
St 

•LOOMING    MILL 
(700MM-ÎMI -Rtv) 

i 

i 
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ÄfMlAT >Jl 
HOUGHING 

(2-4S0MM -JH 

il£HT_S 

i 

E*IS&J= 

^^•NMMMWMMiHM 



GAAP 

4-r 

u 

h- 

f» 
O 
O 
o 
N 

•ILLET   .    . 
AEHEAT Je* JL=*JL A 4* =MsHEAA 

8 

rw~A 
2t,000 

ROUGHING    MILL FINISHING   MILL 
(2-4S0MM-3HI   STDS) (2-3tOMM-3MI  STDS> 

(2-300MM-3HI   STDS) 
(I-2S0MM - t HI   STO) 

HONT   SECTION    JAR    MILL   NA. I 

o o 

Ñ 

kl IILLET 
IEH.CA1 \lJ..ALim> .VL^M:'. ',...   •*,.,:.—*> JL 

HEAVY   SECTION    SAR    MIL   Nt.2 
(?-SSOMM -IMI   STDS 

ÜSIL- 
QUANTITKS    AAE     *   T0M3 / YEAR 

SAW 
I9.0OO 

• 

37.SOO 

10,300 
HEAT 

TREATMENT 
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AP 



+ 

< 

« 

*' 
5 

^ S HC A A #=? 

z=$ SAW 

0-2 

/YEAH. 

tt,000 

¡Hg^lB 

37.S00 

* 

ICSO0 
HEAT 

TREATMENT! 

lAM      tt¿>00 

FLATS    17,000 

»,000 
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M. N. DASTUR     A    Cl.   PRIVATE    LTD 
CONSULTING      ENGINEERS,    CALCUTTA 

ro* 
UNITED    NATIONS 

INDUSTRIAL   DEVELOPMENT   ORGANIZATION 

IMAN   FERROALLOYS   A  ALLOY  STEELS PROJECTS 
ALLOY    ITIIL8     PLANT - FLOW    SHEET   - STAGE X 

APTHOVCD m '.*» N0.3I3I-T-I 



*•—» 

f 
FIANT     RfTURN 
FU« CM A SID 

TOTAL 

a,ooo 
1,100 

•,100 

SCRAP 

rumocNROMiuM- 
NICRCL   

ril»»0 SIL ICON 

FfftftOMANGANCSI 
PCftftOTUNOSTIN 

PtimOVANADlUM 
MtSCCLLANIOUS 

40» 
10 

40 
10 

IfO 

so 

TOTAL 700 

ALLOYING  4 DEOXIDISING 

ADDITIONS 

FLUXES, AOOITIONS 
ELECTRODES 

REFRACTORIES 

2,000 

K^'-V*-'«MIMMI***  

i*ON om         • - 120 

JÎO L 1 WIS IUWt 

»UONT   tIMC »00 
riUOMirAR 100 

FCTHOLIUM com    — too 

SILICA SAID -  »0 

eiECTIIODCS 

TOTAL 

70 

IMO 

Flftt    CLAV •RICKS  too 
SILICA   MICKS-  -- • 0 
MAGNESITI • NICKS  • 0 

NAONfSlTC CNROMI omens »0 

HAMMING   MIX    -   20 

OTMCIIS   40 
MAOMfSfTI HAS S FOWOt» 

TOTAL 

ISO 

1,000 

3 

o 

INCOTS 

0,000 0 
ELEC ARC 
FURNACE 

(6-TON) 
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PLANT   MTUNN   SCRAP 

• •< 

INCOT 
STRIPPINO 

REHEATING 
FUHNACES 

FINISHED 

CONDI- 
TIONING 

o 

< 
« 

MESS   COGGING 
(1,000-TON    PRESS) 

I SECTION   2 

NtHEATING 
FURNACE 

NOTE: 
QUANTITIES AM IN TOM/VC AR. 

^^M 
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LMMT IfCTIO« Mi MILL Of fTAOt-I 
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«MM 



* s o 

i 
o 

ì 

* 
m 

! 
i 

8 

HEAT 
TREATMENT 

ROLLED i rOMIO 
TOOL 4 MI »TUL 
SjOOO 
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CONSULTINO      INOINftM,    CALCUTTA  

F OU UNITED    NATIONS 
INDUSTRIAL   DEVELOPMENT   ORGANIZATION 

MAN    FERROALLOYS   A ALLOY STEELS PROJECT« 
ALLOT    STttLi   PLANT-FLOW   IHtlT-tTAOf XI 

QtAWN 

APfftOVEO l\>^ if.l2.tfl 
No. 5131-TT" 2 



L* ut ina    railroads 

Railroad  un dar construction 
/ S 6ULP Of    OMAN 

•> 4   <   •  I > 

Road   (with  traffic  dansity 
exctatfinQlOO vohicioi por day)-— 

Road (with   traffic damit y 
bat wan 2001SOO vahlclas par day)- 

Propos ad plant aita   

M.  N. DASTUR    A   Co.   PRIVATI   LTD. 
CONSULTIM«     CNCmCm,   CALCUTTA 

POR: 
UNITED   NATIONS 

INDUSTRIAL   DEVELOPMENT  ORGANIZATION 

IRAN   FERROALLOYS A ALLOY   STEELS PROJECTS 
ALLOY    STEEL   FIANT—MAP   SHOWING 

 LOCATION   OP    VARIOUS   PLANT    SITES 

DRAWN 

APPROVED 

5. II.«9. 

M.l» 4t No.5131-7-3 



Appendix 26-1 (continued) 

ML 

'/day 

•io 8/day 

/month 

I /month 

121ML 

0 2.0/day 

0 4 to 6/day 

0 350/nonth 

0 600/raonth 

JWL 

0 2.0/dav 

0 2.7 to 4.8/day 

¿ 400/month 

jf 670/month 

.^4/kg t* 0.37 at erected) 

:" 'ton 

!/l 000 bricks 

/eu m 

•1/cu m crushed 

/cu m from USSR 

connected by rail and 
z  to Teheran, Isfahan, 
h-,: etc. No airport at 
\ . 

ir known for grain * 
l-.s.   The present popula. 

is about 72 000.   Henee 
ability of skilled labour 
ither facilities will be 

-oblem. 

0 0.35/kg 

0 20/ton at site 
0 16.5/ton at factory 

Good quality bricks not avail- 
able»   These have to be purchased 
from Teheran 

0 1.6 to 2.3/cu m 

0 1.6/ cu m 

0 98.5/cu m from USSR 

Well connected by rail and 
road to all major towns such 
as Teheran, Ahwaz, Arak, Qom 
etc.    Also airport at Isfahan 
for connections to Teheran 
and other cities 

Isfahan is known as Manchester 
of Iran, with a large number of 
textile mills, hand operated 
looms & large carpet weaving 
establishment.   With the setting 
up of Isfahan Steel Plant,  several 
ancillary industries are expected 
to be set up.   Isfahan has a 
population of about 425 000. Hence 
there should be no problem in 
regard to availability of labour. 

Proposed plant could share some of 
the facilities of the steel plant 
ouch as power, water, oxygen, 
maintenance shop facilities etc 
which would be readily available. 

0 0,22/kg 

0 21/ton at Dorud plus transport 
oo st 

0 26.5/1 000 bricks from Teheran 
0 14.5/1 000 bricks local 

0 4,0/cu m washed {0 2.6/eu m 
unwashed) 

0 2.6 to 3.3/ou m 

Very close to highway and railway 
connecting Khorramshahr ft Abadan 
to Ahwaz and all cities north of 
Ahwaz.   Ahwas is also connected 
to Bandar Shahpur by road and 
railway.   There is airport at 
Ahwaz for connection to Teheran 
and other major cities. 

Ahwaz is an important railway 
junction of Khorramshahr-Teheran 
route.    Ahwaz is the capital of 
Khugietan which is potentially 
the rionest area of Iran.   Ataadan, 
about 120 km away from Ahwaz has 
one of the world's biggest oil 
refineries.   The present popula- 
tion of Ahwaz is about 200 000. 
With about 400 000 in Abadan. 
this area is expected to become 
the second biggest industrial 
oentre in Iran next to Teheran. 
River Karun is navigable fro« 
Ahwaz to Khorramshahr and thus 
serves as an important alter- 
native source of economical 
transport 
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LEOEND 

MAIN     ROADS 

MAIN     ROAD 
(WITHOUT   ASPHALT) 

ANIMAL     ROAD 

RAILWAY    TRACK 

RIVERS / NALLAS 

PLANT    SITE 

í  STCTíOF3 

SCAIE : KILOMETRES 

M. N. DASTUR    A    Co.    PRIVATE    LTD 
CONSULTINO      ENGINEERS,     CALCUTTA 

POR 
UNITED    NATIONS 

INDUSTRIAL    DEVELOPMENT   ORGANIZATION 

IRAN   FERROALLOYS A ALLOY  STEELS   PROJECTS 
ALLOY    STEELS   PLANT-LOCATION    AT    TABRIZ 

DRAWN 

APPROVED v 
14M9_ 
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M. N. DASTUR     &   Co.    PRIVATE    LTD 
CONSULTING       ENGINEERS,     CALCUTTA 

F0* UNITED    NATIONS 
INDUSTRIAL    DEVELOPMENT    ORGANIZATION 

IRAN    FERROALLOYS  A  ALLOY   STEELS  PROJECTS 
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100     O      100    100   100   400   900 

•CALI • METRES 

M. N. DASTUR     ft    Co.   PRIVATI    LTD 
CONSULTING      ENGINEERS,    CALCUTTA 

UNITED    NATIONS 
INDUSTRIAL   DEVELOPMENT   ORGANIZATION 

IRAN   FERROALLOYS   A ALLOY   STEELS  PROJECTS 
ALLOY    STEEL«    PLANT-LOCATION    AT    ISFAHAN 

PRAWN 

APPROVED KrreSKsw-fT 

•^p 



1. 

3, Sit« preparation 

S. Construction coflt 

4, Matar supply 

5, Power supply 

6, Railway aiding 

7, Approach road 

8. Rail transport ooet for 
iaported eqaipaent and 
aaterial from ^terranshahi' 

9. Township 

Appendix - i 

FACTORS àsfmim digita, vwrnmn ai VJ 

I 

MÊOL ¿m. 
$ 0,9 to 1.3 per aq B 

Hoaiaal 

High eoapared to other locations 

High ooet due to nuaber of 
well« to be dug 

$ 0.50 per aq a 

Slightly higher than thoi 
other tites 

In-between ooet for Tabrj 

High ooet due to nuaber \ 
well» to be dug 

At all sites power will be purohased at either 33 kV or 20 V í 

Lowest f about 1 ka of siding 

High j about 3 to 4 ka of road 
with over bridge or level 
oro seing 

Distanoe about 1 640 ka. 
Freight about $ 3â/ton. 

Tabrla about 10 ka froa the 
plant, heme no township 

Highest} about 4 ka of 

Low} about 1/3 ka road i' 
existing ¿rok-Qoa road 

Distanoe about 620 ka. 
Freight about $ 10/ton 

«rak about 10 ka from tl 
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CONSTRUCTION        SCHEDULE 

ITEM   OF  WORK I   1ST YEAH 2ND. YEA*|     JRO. YCAi      | 

MONTHS   O     3     i      9     12     U    »    21    24    27   JO   îî   M    J»    4Î 

OBOri?    TO      PROCEED 

ISSUE  OF    TENDERS    A   PLACEMENT    OF 

ORDERS    PO»   BUILDINGS  A   FACILITIES 

SHE    PREPARATION   (ACQUISITION, 

CLEARING    A   LEVELLING) 

SOU   INVESTIGATION   (BORING, 
TESTING,    ETC  ) 

LAYING  CONSTRUCTION    FACILITIES 
( WATER,  POWER, ROADS, 
RAILWAY    SIDING,    ETC) * 

PREPARATION   OF    SPECIFICATIONS    A     m 

ISSUE   OF    TENDERS    FOR    EQUIPMENT 

>iixA lyiNG    Bub ,   S'"^UTIN r 

A   RFCGMMENOA ' • ^ N 

PIACEMFNT    OF     OWOfHS 
FOR    EQUIPMENT 

PREPARATION  OF   WORKING   DRAWINGS 

FOUNDATION     OF    PLANT    BUILDINGS 

FOUNDATION     OF     EQUIPMENT 

CIVIL    ENGINEERING    WORK 

INCLUDING     ANCILLARY    BUILDINGS 

F'ABKI' AT'ON     A     SUPPLY 

OF     sTFEiWOR* 

ERECTION     OF     STEELWORK 

DELIVERY    OF    EQUIPMENT   AT   SITE 

INSTALLATION    OF    EQUIPMENT 

INSTALLATION   OF   FACILITIES 
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OF    PLANT 
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ACTIVITY 

CODE 
DURATION 

(MONTHS) 

f AII llSt LATCST FLOAT 
»EMAUX 

STAUT FINISH START FINISH TO^AL F»EE 

t 0-1 3 0 3 C 3 C 0 c»'"fí: 

2 0-2 10 0 IO 2 12 i 0 
—— 

3 0-3 3 0 3 2 5 2 0 

4 0- 4 10 0 IO 0 IO 0 0 C»-T<r A. 

3 1-5 9 3 12 3 12 0 c CHIT if A. 

6 t -« 6 3 9 4 IO 1 0 i 

7 2-10 0 IO IO \¿ 12 2 2 

t- 

8 3-7 7 3 IO 6 13 3 0 

9 3 -• 8 3 II 5 13 2 c 

10 3- II 4 3 7 6 IO 3 2 

il 3-13 6 3 9 7 13 4 3 

12 4-t 2 IO 12 IO 12 0 0 CilTlCAL 

13 5- 10 0 12 12 12 12 0 0 CRITICAL 
—  - ••- 

14 5-13 0 12 12 11 13 1 0 

15 »-I0 0 9 9 12 12 3 3 

16 6-11 0 9 9 IO IO 1 0 

17 7 -13 0 IO IO 13 13 3 2 

18 8-13 0 II II 13 13 2 1 

19 9-»7 3 12 IS IS It 3 0 

20 9 -»• 3 12 IS 12 IS 0 0 CRITICAL 
 •• — 

-. —.._ .   -  — .    ... - • 

21 10-13 5 12 17 • II IT 0 0 CRITICAL 
- ••- - •• — 

 .  . _    . _ ... .. 

21 II -12 3 9 12 IO IS 1 0     —  --  ...... . ....    ... -   -     
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