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INTRODUCTION 

The team organize6 for the preparation of the techno-economic study 

work with a work-meeting organized and participated by the UNDP 

Kabul. During the meeting Mr. E. Kawa, President of Planning Depart

ment, Ministry of Mines and Industries, representing the Afgan party 

expressed his request that the team should prepare a study on the 

basis of which the Afgan Government could make decision on the basic 

questions of the realization of the mini-steel plant based on the 

local techno-economic study available iron and steel scrapings base. 

It means that the techno-economic study should reach the next stage 

of the investment process, the Feasibility Study stage both in its 

content and in its profoundity as much as the data and information 

available make it possible. In order to satisfy this request the 

team was promised to get quickly all the necessary data and infor

mation and to fulfil maximally other necessary conditions. 

After getting ove•: the initial difficulties of acquiring data and 

information within the limits of the particular local circumstances 

the team did its best to fulfil the request, i.e. where the avail

able data and other conditions m~ke it possible, the profoundness 

of the techno-economic study reachee the requirements of a Feasi

bility Study, in some cases it also sux~asses. 

During the preparation of the study the team could always rely on 

the assistance of the whole active apparatus of the Board for Techno-
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-Economical Studies, Planning Department, Ministry of Mines and 

Industries, especially on 

Mr. M. Y. Noori 

Mr. A. G. Wolesmel 

Mr. Nasir Ahmad 

for the selfaacrificing and active work of whom the team wants to 

express its thanks. 

The team would like to express its special thanks to Mr. oaud 

Soroush, General President of Centra! Authority for Buildings and 

Town Planning, for his outstar1ding help he gave us in the field of 

sound foundations of the data and in the field of production of 

the technical conditions of the preparation of the techno-economic 

study. 

The team says thank you to all of the official personnel of the 

government, to the experts, to its colleauges who - besides their 

every-day work - could dP.vote time to contribute to our work by 

supplying of data, expression of ideas and professional advice 

and in this way they also took part in the foundation of this 

techno-economic study. 

Last but not least the team expresses its thanks to the colleauges 

of the UNDP in Kabul, expecially to: 

Mr. Ingolf Schuet~-Millller, Resident Representative 

Mr~. Ingeborg Kaul, Deputy Resident Representative 

Mr. Abdul Q Yari, National Officer 
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for the political realition-making and excellent organizing acti

vity with which they helped us through the difficulties of the 

work. 

Remak rs 

In the following TES will mean techno-economic study and MSP will 

mean mini-steel plant. 

When considering time, please read European year 1983 as year 1362 

according to Afghan calendar. 

1 • EXECUTIVE SUMMARY 

1.1. Project background and history 

- The aim of this techno-economic study presented herewith is 

to secure a techno-economical study for the Afgan Government. 

on the basis of which they can decide whether a steel metal

lurgical plant (mini steel plant} should be put into practice, 

if yes, where, when and of what kind. 

- The location and name of the proposed metallurgical plants 

are as follows: 

1) MSP in North 

Proposed area: Mazare Sharif 

company seat: 18-20 km from Mazare Sharif at close 

quarters of the chemical fertilizer plant. 
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2) MSP in Pul-i-Charki 

Proposed area: Kabul, Pul-i-Charki industrial area 

Company seat: the territory of the three existing 

millworks. 

The above two plants have no vertical conHection, they are not 

versions of each other, but they are the two independent units 

of a complex development. 

The decisive, limiting factors in solving the problem are as 

follows: 

a) The plants should be set up for meeting the domestic demands. 

b) Existing iron and steel waste are the basic primary materials. 

c) The location and the capacity to be planned are limited first 

all by the storage basis and quantities of the basic material, 

by the trdnsport cond!tions in Afghanistan and by the possi

bilities of energy supply (first of all that of the electri

cal power). 

d) The proposed MSP should strenghten the development program 

of the Afgan economy and should improve the level of the 

economy. 

1.2. Markbt and plant capacity 

- The demand of the Afgan national eco~omy for iron metallur

gical products has not been significant, during the past 

decades its average was about 13 thousand tons per year. 

- By the introduction of the industrialization the demand 

showed significant increase and in 1360-1362 it reached 
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the value of 40-41 thousand tons per year. The development 

of the building industry was the primary reason of the de

mand-growth and it will primordially determine the tendency 

of demands during the forthcoming decades. 

On the basis of the sizing up of requirements and on that of 

the prognostic calculations the demand for the products of 

the iron metallurgical industry will exceed 100 thousand tons 

by 1371, it can be estimated as 126 thousand tons. 

The values of the deliveries of the proposed plants in the 

year of the runnin9-in (in 1371) are as follows: 

a) MSP in North 

2161.6 million Afs (43.2 million dollars) 

b) MSP in Pul-i-Charki 

634.8 million Afs (12.7 millio~ dollars) 

The total sales receipts of the two plants: 

2796.4 million Afs (55.9 million dollars) 

- Proposed production pro~ram of the plants (in 1371): 

a) MSP in North 

Bloom B.4 x 103 t 229.1 x 106 Afs 

Roller bar 28.5 x 103 t 922.6 x 106 Afs 

Wire 31.5 x 103 t 1010.9 x 106 Afs 

b) MSP in Pul-i-Charki 

Small dimension rolled section steel 

20 x 103 t 634.8 x 106 Ms 
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- The total finished product capacity of the two plants: 

88.4 x 103 t / year of whicht 

• the capacity of the MSP in North 

• the capacity of the MSP in Pul-i-Charki 

68.4 x 103 t 

20.0 x 103 t 

- The setting up of the two-basis production capacity was 

made necessary by the economic, provision and transport 

circumstances reasoned in detail in Chapter 3.10. 

1.3. Materials and inputs 

The material-demands of the period after the running-in are 

introdur<!d in detail in Appendix 33. and 34. 

The va-~e of the used materials ~n yearly level, on price 

level of 1361 for the period of the running-in: 

Denomination MSP in North MSP in Pul-i-Charki TOTAL 

Raw materials 447 .3x106 Afs 138.1x106 Afs 585.4x106 Afs 
- import 114.7 - " - 35.8 - n - 150.5 - " -

(2.3x106 fl) (0.7x106 fl) (3.0x106 fl) 
Other materials 228.6x106 Afs 56.9x106 Afs 285.5x106 Afs 
- import 155,6 - " - 43.1 - n - 198. 7 - " -

(3.1x106 fl) (0.9x106 fl) ( 4. Ox106 fl) 
Replacements 129.8x106 Afs 24.5x106 Afs 154.3x106 Afs 
- import 56.9 - " - 10.7 - n - 67.6 - " -

(1.1.x106 fl) (0.3x106 fl) (1.4x106 fl) 
Energy 104.7x106 Afs 34.6x106 Afs 139.3x1Q6 Afs 
Other materials 17.0 - " - 4.7 - n - 21.7 - " -
Total materials 797.6x106 Afs 234. 3x106 Afs 1031.9x106 Afs 
- import 371.4 - n - 114.5 - n - 485.9 - .. -

(7.4x106 fl) ( 2. 3x 106 fl) (9.7x106 J) 
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Nearly 53 % of the materials to be used are from inland (in 

value) 

47 % comes from imports, the main elements of which 

are as follows: 

- ferrous alloying additions 

- slag-forming agents 

- graphite electrodes 

attachments of primary equipment 

- refractories. 

Their order of magnitude is significant, but they represent only 

an insignificant proportion of the actual metallurgical import. 

Their import will inevitably be nec~ssary during the first 10 

years of the operation, but after this period - depending on the 

development of the Afgan industry - its quantity will decrease 

and the imp~rt of some materials could hold off. Naturally, the 

materials have been taken into account on the prices most probably 

applicable for the period of using. 

1.4. Location and site 

How to choos~ the locations and the sites - it caused the greatest 

problem for the team, as there were neither appropriate maps, nor 

the designers' tour of i~spection of the spot was organizable. 

The proposed location has been determined first of all on the 

basis of four criteria: 

- The regional localization and magnitude of the steel and 

iron waste, on the basis of the optimal transport costs. 
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- On the basis of the possibilities of electric po111er supply. 

- On the ba1i1 of the intention to mokt moxlmal u1e ot th• 
existing possibilities. 

On the basis of securing the accordance with the aims of 

the industrial policy. 

Accc~ding to the above listed two fields could be considered: 

a) A ~SP with bigger capacity in the northern industrial area, 

in the Mazare Sharif region. 

b) A MSP with smaller capacity in the Kabul region. 

- In determining the location in the northern industrial area 

first of all the possibility for the use of natural gas, making 

use of the communal facilities and the abundance in water of 

the area were decisive for the location nearby the chemical 

fertilizer plant. 

In the Kabul region the development of the already existing 

millworks, the utilization of their territory means the best 

economic efficiency solution. 

There were no soil mechanical data for pointing out the site. 

1.5. Project engineering 

- Proposed technology in both territories are as follows: 

• preparation of waate 

• steel meltin~ in electric arc furnace 
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steel casting into semi-processed ingot in continuous 

casting machine 

a) In MSP in North arc-type continuous casting machine 

b) In MSP in Pul-i-Charki horizontal continuous castin~ 

machine 

• finish rolling 

a) In MSP in North ingot, b~r and wire rolling 

b) In MSP in Pul-i-Charki rolling of rolled section 

(angle steel, flat iron, I-U holders, etc.) 

According to the above outlined technology the following loca

tion is planned taking into account the magnitude of the pro

duction capacity: 

In MSP in North 

• waste preparatory (piece cutter, agglomerating plant) 

machinery with the necessary material handling possibilities, 

• two 15-ton electric arc furnace with the necessary comple

mentary and tending machinery, 

• one arched, two-fiber continuous casting machine with tending 

units and cooling bench, 

• one complete ingot, bar and wire rolling with the necessary 

attachments, tending units, 

• one limestone kiln with the complementary machinery, 

• one oxygen generator plant with the necessary complementary 

machinery, 
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• service factory with the necessary equipment 

• closed backwinding water system necessary for the operation 

of the metallurgical plant 

• electric substation 

• gas receivir.g station 

• hydraulic and pneumatic power room 

• social facilities 

• inner road network 

• necessary offices. 

The installation costs necessary for the realization of the 

above listed items are as follows: 

Denomination 

Know-how 

Machinery and 
equipment 

Buildings 

TOTAL 

MSP in North 

Foreign 
103 s 

500 

2 9.339 

2.210 

32 .o49 

MSP in Pul-i-Charki 

Local Total 
106 Afs 106 Afs 

25.0 

1.3 I ·468 •7 

427.0 537.5 

428 .3 2.031,,2 

• 11este preparatory (piece cutter, agglomerating plant) 

machinery with the necessary material handling equipment, 

• one 8-ton electric arc furnace with the necessary auxiliary 

and tending machinery, 

• one one-fiber horizontal continuous casting mar.hine without 

secondary cooling with the necessary tending machinery and 
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cooling bench, 

• closed, backwinding water system necessary for the metallur

gical plants, 

• electric substation, 

• ;')ower room. 

All the other necessary equipments are disposable in the terri

tory of the millworks, ~he costs necessary for the reconstruction 

or for the amplification are not calculated in this project. 

Investment ccsts necessary for the realization of the project: 

MSP in Pul-i-Charki 

Denomination Foreign Local Total 
103 J 106 Afs 106 Afs 

Know-how 1.000 50 

Machinery and 
5. 435 8.9 28o.7 equipment 

Buildings 80.8 80.8 

TOTAL 6.435 89.7 411.S 

1.6. Plant Organization and overhead costs 

On the basis of tha analysis of the c~sts arising in the differ

ent phases of the production the following cost-centers were 

determined because of the basic identity of the technologies 

at both firms: 
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- cost centP.r of steel producti.on 

- cost center of continuous casting 

- cost center of skin rolling. 

Taking into consideration the organizational structure propos'i'd 

in the opportunity study and considered to be right by us, the 

general costs are as follows: 

In the year of run~ing-in on estimated prices 

Denomination MSP in North MSP in Pul-i-Charki Total 
106 Afs 106 Afs 106 Afs 

Operational 
332.1 90.7 422.8 9ener al costs 

Administrative 
76.4 20.6 97.0 general costs 

Depreciation costs 138.S 22.7 16 I .2 

TOTAL s 47.o 134.0 681.o 

The banking charges are similar to the category of the general 

costs and as the investmen~ is capital-intensive, the role of 

costs and its consequence, the interest charges are significant. 

For financing the investment the team suggests the following: 

In case of MSP in North 

Formation of Afgan-foreign mi.xed company 

Rate of foreign capital: 49 \ 

Participation of the Afgan government 51 \ 

.. 1155,7xlo6 Afs 

= 12o2,8xlo6 Afs 



Up to the ~I 'of the rel~vant participation 

the state capital investment 

Foreign capital loan for covering the 

missing 59 \ 

In case of MSP in Pul-i-Charki 
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= 493,3xlo6 Afs 

= 7o9.Sx106 Afs 

~he reconstruction of the already existing millworks is to be 

financed by the present owners. The means of the further deve

lopment are partly to be given by the state up to 329~2x106 Afs, 

for the missing 107.4x106 Afs the millworks being transformed 

into a mixed company are to take up foreign loan. 

The above listed costs cover not only the investment cost, but 

also the costs of the preliminary operation (cold tests). 

1.7. Manpower 

- The manpower demand of the proposed metallurgical plants can 

be met. 

The training of the labour forces and that of the experts of 

the key-posts should be secured already at the decision-n1aking 

stage of the investment in the way suggested in the second 

chapter. 

- Manpower demand of the MSP in North: 

workers 364 persons 

Employees 79 persons 

Engineers 25 persons 

T O T A L: 468 persons 
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The manpow~r demand of the MSP in Pul-i-Charki: 

Workers 155 ~ersons 

Employees 36 persons 

F..ngineers 7 persons 

T o T A L: 198 persons 

The manpower demand of Pul-i-Charki contains the manpower 

demand of the existing millworks, as well. 

1.8. Implementation scheduling 

The basic question of the investment - whether to invest and 

if yes, where - can be decided on the basis of the TES. For 

reaching the final, detailed decision a Feasibility Study 

should be prepared, an execucing organization should he formed, 

the training should be carried out, etc. All these mean sig

nificant costs, too. 

Denomination 

Planning costs 

Cost of the 
activity of 
executing 
apparatus 

TOTAL 

MSP in North 

23.3 

295.3 

318.6 

106 Afs 

MSP in Pul-i-Charki Total 

s.o 28.3 

62.8 358.1 

67.8 386.4 
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According to the schedule of the TES the investment would start 

in both places in the beginning of 1365 and would end by the 

second part of 1386 (3,5 years). This is a real period for the 

realization and by that time the investment can be prepared. 

The production would start in 1368 and would reach its nominal 

capa~ity in 3 years (in 1371). This is a real and feasible idea. 

The real data of the preparation can be read in Chapter 9. 

1.9. Financial and economic evaluation 

1.9.1. Total investment cost 

Description MSP in North MSP in Pul-i-Charki Total 

Land and site 
75.9 10.8 86.7 preparation 

Civil engineering 
465.6 70.0 535.6 works 

Technology and 
1.493.7 28o.7 1.774.4 equipment 

Pre-production 
323.7 75. 1 398.8 capital costs 

working capital 2.267,5 101.8 2.369.3 

Total investment costs 4.626.4 538.4 5.164.8 
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1.9.2. Project financing 

The possibilities of financing are not the same in the two 

plants, because the MSP in North is a firm with foreign capi

tal participation: the MSP in Pul-i-Charki consists of three 

private plants. It would be advisable to put the latter under 

common leadership and with state capital investment to trans

form them into a mixed company. In accordance with the exist

ing situation the suggestion of the TES is as follows: 

1.9.2.1. Project financing of MSP in North 

Proportion in % 

'l'otal investment cost 4.626.4 

Foreign capital (not loan) 1.155.7 2510 % 

Afgan state capital spending 493.3 lor7 % 

Investment loan (foreign) 709.5 15,3 % 

Afgan state capital (after investment) 2.267.5 4910 % 

Total capital investment 4.626.4 100,0 % 

The above listed capital demand will not arise at the same 

time, but 95 % of it will arise during 5 years. The detailed 

schedule can be read in Appendix 57. 
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1.9.2.2. Project financing of MSP in Pul-i-Charki 

Total investment cost 

State capital spending (for investment) 

Foreign investment loan 

Working capital spending of present 
owners after the investment 

Total capital investment 

1.9.3. Total production costs 

Description MSP in North 

Factory costs 1.362.o 

Administrative overheads 76.4 

Sales and distribution 
44.3 costs 

Operating costs 1.4 82. 7 

Financial costs 50.3 

Depreciation costs 138 .5 

TOTAL 1. 671 .s 

106 Afs 

538 ,4 

329 .2 

107.4 

101.8 

538 .4 

Proportion in % 

61 ,I \ 

2o ,o ' 

18 ,9 ' 

100 ' 

106 Afs ( 1371, year of running-in) 

MSP in Pul-i-Charki Total 

3 91. 0 1.753,0 

20.6 97.0 

13.0 57.3 

42 4.6 1.9o7.3 

7.5 57.8 

22.7 16 l .2 

4s4 .s 2 .126. 3 
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1.9.4. Financial evaluation 

-Description In terms of MSP in North MSP in Pul-i-Charki 

Not present value 106 Afs 4.626.4 53&.4 
Internal rate of 

' 4.0 22.01 return 

Pay-back period year 10.7 6.5 

Simple rate of 

' 9.2 30.2 return 

Break-even point 103 t 49.1 7.6 

Min. capacity (feasible) ' 49.1 38.8 

Gross profit/sales 

' ·Jo.6 22.3 (7 year average) 

Net profit/sales 

' 9. I 18.5 (7 year average 

1.9.5. National economic evaluation 

The national economy needs rolled steel products, which are 

used first of all in the building industry. The investment 

improves the balance of foreign exchange of the foreign trade. 

In the long term the realization secures possibility for the 

development of other industrial sectors, as well. 

1.10. Conclusions 

As a result of the TES the conclusion is that it would be 

advisable, logical and economical to form a mini steel plant 

in the northern industrial area of Afghanista~ and in Kabul 
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with a total capacity of about 100 x 103 t/year. 

- There is market demand for the products planned to be pro

duced in the mini steel plant, which - without the mini steel 

plant - can be obtained through import, only. This import 

would mean 3o x 106 dollars burden for the Afgan nation~l 

economy in the planned running-in year (1371) of the MSP. 

- The acquisition from imports would harden the burdens of the 

national economy because of the high transportation costs the 

proposed home production secures the formation of a more 

favourable price level. 

- Steel and iron waste is the basic raw material of the planned 

MSP. During the planned life of the MSP (20 years) it will be 

disposable in the necessary quantity in the area proposed for 

the plant. 

- During the 20 year running of the proposed mini steel plant a 

signifivant decrease of the iron and steel waste stocks should 

be foreseen, but it does not mean anything else, but that by 

that time it would be advisable to form the exploration and 

the reducing to metal of the Hagigak ore by direct reduction 

method, on the basis of which the raw material demand of the 

MSP could be secured for ever. 

The development introduced is economical, meets the requirements 

expressed by the competent authorities in the second Chapter, 

although there are also some disadvantageous factors in connect

ion with the realization of the mini steel plant. 

~~-----------------------~ 
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The realization of the investment requires the investment of 

significant capital, the assuring of which can cause some 

difficulties. 

- In case of providing the capital necessary for the development, 

significant profit will be secured by the invested capital, 

but there are development areas which may secure more favour

able rates of profit than the capital in~ested in the steel 

metallurgy. 

- The iron waote of the southern territories can be processed 

in the proposed mini steel plant only with very low economic 

efficiency indicatiors. Because of the territorial localization 

of the waste in the southern territories, the location of the 

MSP cannot be realized at the necessary profitability level. 

For solving the probl~m it would be advisable to lift the 

restriction of the iron and steel waste export. 

The proposed realization schedule of the mini steel plant can 

be kept without any difficulties in case the necessary capital 

is secured. 

It is suggested that the development should start with the 

development of the plant in Pul-i-Charki, because: 

- it demands significantly lower capital investment, 

- the economical results are very favourable, 

- in case of sole realization the time of realization 

can be reduced which - in consequence of the quicker 

running-in period - can promote the improvement of 

the results and the financial conditions of the 

realization of the northern MSP. 
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The realization of the MSP in North 3hould take place in the 

second phase, but it is advisable to cut the time as short as 

possible between the two stages, because the MSP in North plays 

amoresi9nificant role in the satisfaction of the demands of 

the most dinamic Afghan industry than the plant in Pul-i-Charki, 
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2. PROJECT BACKGROUND AND HISTORY 

2.1. Introduction of the assignment, contractual and work contracts 

T£SCO-UVATERV entered into a contract with the UNIDO, on the 

basis of which a three-member group of experts executed advi

sory service at the competent authorities of the Afghan govern

ment in the field of steel metallurgy. In course of the advi

sory activity the group prepared the Technical Economic Study 

(Prefeasibility Study) for the preparation of the realization 

of a mini steel plant with a capacity of about 100.000 t/year. 

The text of the contract can be read in Appendix 1. 

For the performance of the contract a group of experts arrived 

in Kabul on 23rd April, 1983: 

Dr. Laszlo Dolgos - Metallurgical Engineer 

Endre Kardos - Metallurgical Engineer 

Janos Molnar - Metallurgical Engineer-Economist 

The group established contact with the MMI in the organization 

of UNDP. 

The group carried out its work according to the labour plan 

attached in Appendix 2. 

The group collected the data and information necessary for the 

performance of the work during the negotiations and consultations 

organizt?d by the BTES and through written publications. 

In course of the acquisition of information the group had nego

tiations and consultations with the organizations and persons 
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listed in Appendix 3. 

During the negotiations and consultations a quastionnaire 

(See Appendix 4.) - serving the knowledge of the demand for 

rolled steel products - was handed over to the competent 

ministries and authorities. A questionary (Appendix 5.) that 

could enable us to get acquainted with the steel import was 

sent to the office of statistics. 

For the survey of the waste basis - as the group did not get 

permissic a for leaving the inner area - the BTES set up 9roups 

that carried out their work on the basis of the questionnaire 

and instructions outlined in Appendix 6. 

2.2. Background 

2.2.1. In setting up the steel industry the "Feasibility Study for 

an Integrated Iron and Steel Plant in Afghanistan" is the 

first significant work written by Creusot-loire/Dernag in 

March, 1974. This study suggest the building up of the whole 

iron metallurgical verticurn, the main units and production 

volume of which are as follows: 

Haigak iron ore mine 240 kt ore production 

Shabashak coal mine 300 kt coal production 

ooab coking and 124 kt coke production 

briquetter 63 kt briquette production 

Sekar iron and 152 kt crude iron production 

steel works 143 kt fam ingot production 

Kabul rolling mi 11 130 kt production of rolled 

products. 
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SO kt from the production would have served for home use, 80 kt 

(62 % ) would have been exported. 

Besides the above listed plants the building of a lime-burning 

plant (with a capacity of 20 kt/year) and that of an oxygen 

factory (with a capacity of 10 million Nm3/year) was also 

suggested. The electric energy demand necessary for the ope

ration and production would have been 68 million kWh/year. 

The estimated costs of the investment on 1974 price level: 

- co~e and briquette production 66,8 million FRF + 357,8 Afs 

- crude ircn 53,7 " " + 287,8 " 
~ steel production 46,0 " " + 246,6 n 

- continuous foundry 27,6 " n + 148,0 n 

- facilities 53,S " " + 

- ro 111 n•J 111111 !jl), 4 " " t JlU,O " 

T 0 TA L: 288,8 n " + 1358,0 million 

The team feels some problems in connection with the conception 

of the Study, on the basis of which the basic principle of the 

proposed development, the traditional technological chain: 

production of crude iron - steel production with converter -

continuous casting - fine rolling was not taken over for the 

establishment of the mini steel plant at the present phase 

of the industrialization. 

The market Mlalysis of the Study is deserving, as it gives an 

opportunity to determine the real market demand on the basis 

Afs 

of the production and import data of the years 1342-1350 (1963-

1971) and the results of the past years and gives opportunit:' 
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also for the decreasing of miscalculation. 

2.2.2. The inunediate antecedent of the TES is the Opportunity Study 

(O.S.) (Author: M.P. Kuntic) made in March, 1980 on the basis 

of a Unido assignment proposes a mini steel plant with a basi~ 

of 16-20 kt/year steel scrap. The plant would consist of die

casting and ingot rolling with electric arc steel production 

or of electric arch steel production and continuous casting. 

Analysing the market conditions it prognostizes 100-125 kt per 

year Afghan steel-demand for the years after the start up of 

the mini steel plant. 

As a basic aim of the mini steel plant the author of the o.s. 
determines the satisfaction of the ingot demand of the rolling 

mill. The characteristic key data of the o.s. are as follows: 

• prognostic rolled product demand of 

Afghanistan in 1368 (1989-1990) 

• production capacity of the mini steel 

plant 

• rolled product demand of Afghanistan 

100-125 kt/year 

16-20 kt/year 

at present level 27 kt/year 

• Steel scrap stocks of Afghanistan 

(present + potential) 400-500 kt/year 

• durability of steel plant 20 years 

• electric power demand of mini steel plant 7,0-7,5 MW 

• water demand of mini steel plant 65 m3/hour 

• staff of mini steel plant "A" version 

"B" version 

• the realization cost of mini steel plant: 

286 persons 

260 persons 
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•A1• version (ingot production + rolling with new rolling mill) 

5,46 x 106 US J + 164,8 x 106 Afs = 403,3 x 106 Afs 

•A2• version (ingot production + rolling used rolling mill) 

3,36 x 106 US J + 164,8 x 106 Afs z 312,0 x 106 Afs 

•s• version (~ith continuous casting) 

3,01 X 106 US ~ + 164,8 X 106 Afs = 278,6 X 106 hfS 

• economic result after the whole running~in: 

sales receipts 200 x 106 Afs/year 

sales tax+fee (12 %) 19,2 x 

net sales receipts 180,8 x 

Total production cost 145,2 x 

Gross result 

Returns proportional to 
the value 

Returns proportional to 
the engage assest 

"A • version 
1 

•A • version 
2 

•a• version 

35,6 x 

106 Afs/year 

106 Afs/year 

106 Afs/year 

106 Afs/year 

17,8' 

8,8 ' 

11,4' 

12,7 ' 

Our present TES accepts the following concept of the o.s. as 

starting basis. The mini steel plant should: 

- use electric arc furnace connected with continuous casting 

as basic technology, 

- steel crap is the raw material basis1 

- the inner market, the quantity of the scrap (present and 

potential) and the utilizable electric power mean the limits 
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of the capacity to be realized. 

Because of the changes having taken place during the past 3 

years (since the preparation of the o.s.) all the basic data 

(market, raw material basis, energy supply possibilities) had 

to be brought up-to-date which determine the parameters of th~ 

mini steel plant proposed in our TES. 

2.3. Analysis of the development of the Afghan economic situation 

The mini steel plant proposed in our TES would mean the estab

lishment of a new industry in Afghanistan, therefore great 

importance must be attributed to the analysis of the situation 

and possibilities of the national economy. 

The most characteristic data of the Afghan economy of the ~ast 

five years can be read in Appendix 7. 

The following can be laid down from the date of the Appendix: 

Afghanistan is predominantly an agricultural country. The pro

portion of the agriculture is 70 % of the national product. 

The agricultural activity is not intensive. The territorial 

character of the country is not too favoura~le from the 

point of view of the agriculture. This is well illustrated 

by the fact that the agricultural activity is carried out 

on 58 % of the territory of the country, bot on 79 % of this 

only pastoral animal growing is carried out. 39 % of the 

country's territory cannot be used for agriculture purposes. 

On the basis of the above listed, of the climatic-economic 

conditions the conclusion can be drawn that the development 

of the agricultute, the ptopagation ·of the intensive farming 

is an important, but'not sufficient condition of the increas-



ing of the national economy, of the national welfare. This is 

corroborated by the fact that the equipping level of the agri

cultural plants, their degree of supply with machinery and 

equipment is at a very low level. 

- After the agriculture the mining-power sector is the second 

national economic branch. The participation of this combined 

industry was only about 14 \ of the national product during 

the past 5 years. The number of the industrial firms is between 

250-280. 38 \ of them are state-owned or state-private mixed 

enterprises. 62 \ of the firms are private enterprises. The 

branch and sectoral structure of the firm: 

26 ' food-industrial firms (under state control: 5 \) 

24 ' ligh industrial firms (under state control: 2 %) 

15 ' electrical power producer " 15 ' 
14 ' chemistry - chemical engineering n 

2 ' 

7 ' printing industrial firms n 7 ' 
6 ' me~al processing industry in: 

engineering industry n 1 ' 4 \ building industry 3 ' 3 \ wood and paper industry " 2 ' 4 \ mining " 1 ' 
38,5 \ of the production va~ue of the industrial plants are 

given by the firms under state control or by the mixed firms. 

The production of the private firms is 61,5 \of which is pro

duced by the handicraft industry, 13,8 \ by the services. 

The average production per year ver factory is illustrated 

well by the size of the production units: 100,1x106 Afs 

(1,18x106 us J). 
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The bulk of the industrial firms belongs to the category of 

the small or handicraft industry and even the biggest enter

prises can be classed among the middle category. The listed 

statistical data contain some errors, because certain firms, 

for example the rolling mills of Pul-i-Charki are included in 

the statistics, but they have not been working for more than 

2 years. 

These errors do not change the character of the conclusion to 

be drawn. The above listed facts show that the task is to 

develop the industrial and building industrial firms for the 

development of the Afghan national econonr1, but this is required 

also by the development of the agricultural branch, as the 

development of the intensive economy cannot be realizP.d without 

mechanization, without the general spreading of appliances. 

And this presumea the industrial background of the country to be 

at ~ certain level with certain structure which does not exist 

for the time being. The necessary development of the industry 

and building industry demands the use of metallurgical semi-

and final products of a higher quality and particularly of 

bigger quantity, which can be at present carried out - for 

lack of home metallurgical plant - through imports. T~e growth 

of the import is limited by the export-import balance. (For the 

time being its balance is positive). The possibilities for the 

growth of the export - which mean the condition of the bigger 

import - are limited. The formation of the metallurgical basis 

became inevitably necessary at a rate same as that of the in

dustrial development or from time to time even at higher rates. 

This fact is also emphasized by the geographic situation and 

the conununication facilities of Afghanistan which - because of 

the high transportation costs raise the rentability of a properly 

dimensioned metallurgy. 
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- The transport possibilities of Afghanistan are strongly 

limited. The country has no railway. The total length 

of the road network is 18.974 km, but only 15 ' of it 

has firm paving and nearly 30 ' is signed cart-road 

which knowing the geographic configuration and the soil 

structure means that these cart-roads are not suitable 

for transport of goods. 

This fact is also reflected by the number of trucks; 

there are hardly more than 20.000 lorries in the country. 

These follow that the significant extension and establish

ment of roads suitable for transport of bulk product, 

the increase of the number of means of transportation 

are one of the basic pre-conditions of the industriali

zation. This concerns first of all the conditions of the 

establishment of the metallurgy, as the raw materials, 

auxiliary materials, energies and the users cannot be 

found in the same place. So both because of the possibi

lities of the performance of the necessary transports 

and the transport tarifs the location of the metallurgy 

should be very carefully studied and chosen. 

- The climate of Afghanistan is of continental character, 

but there are significant differences between certain 

territories. The next table gives a good summary: 
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Territory Kabul Bamiyan Mazari-Sharif Baghlan 

Denomination 

Average max. of 19,6 15,3 23,9 22,9 temperature oc 

Average min. of 4,2 -0,2 10,3 7,9 
temperature 0 c 
Average max. 524,0 194,0 289,0 413,0 
rainfall mm 

Average min. 176,0 88,0 57,0 117 ,o 
rainfall nun 

Max. speed of 35,0 22,0 28,0 11,8 
wind m/sec. 

Average number of 57,0 21,0 45,0 50,0 
rainy days 

Average number of 16,3 19,0 10,0 12,0 snowy days 

Max. thickness of 45,0 12,0 15,0 45,0 
snow cm 

The table shows well that the number of rainy days is rela

tively low. 

The quantity of the precipitation is relatively small, though 

there are significant differences. 

Following from the above listed date the water output of the 

rivers also differs, .which is well illustrated by the next 

list. 
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Name of river Barny an- Szandhab Kon av Kabul Logar 
Charact. data sekari (Kanduz) 

Watershed area km2 5000 3800 8900 2500 2200 

Water output max. 
59,7 12,5 70,1 169,0 85,0 (m3/sec.) 

Water output min. 0,30 1,05 9,0 0,07 0,02 (m3 /sec.) 

Months abounding v-vI x-xI v-vI IV IV in water 
VH-VIII XII-I VII-VIII v III 

Small water 
XII-I IX output 

The above list contains naturally only the rive of the terri-

tories interesting from the point of view of the establishment 

of metallurgy. Because of the high water damand of the metallurgy, 

besides the rivers other water sources may also be necessary. On 

the basis of the Soviet water research prepared in 1965 it can be 

stated that: 

in the region of Shabashak the water output of the underground 

cistern is enough only for satisfying the present demand. In the 

region of Kabul on the basis of measuring 6 wells called Bogzani 

in dry weather it can be stated that there are significant cisterns 

under the surface: the water output of the wells can be calculated 

as 30, 37, 16,6, 100, 100, 80 liter/sec. from 2,9 - 8,5 m depth, 

i.e. they can secure water output enough for the establishment of 

a metallurgical plant. 
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From the point of view of seism Afghanistan cannot be considered 

to be a quiet territory. The earthquakes of different stregth 

are frequent. For instance in the region of Komar in 1956 an 

earthquake of the strength of 7,6 according to Richter Scale 

was registered which caused significant losses. The areas import

ant from the point of view of the industry and of the mineral 

resources are in the earthquake-danger zone which must be take~ 

into consideration when deciding the costs of the development 

and first of all in the period of the planning and impementation. 

2.4. The aims of the industrial policy of Afghanistan 

We tried to get profound information about the aims of the in

dustrial policy of Afghanistan (in the long run) in several 

ministries and also in the Central Planning Board. As the Afghan 

national economy has only one year plans for the time being, and 

all the competent authorities unanimously expressed their opinion 

that about 2 years are necessary for the preparation of a middle 

run plan (five-year) that is why it was not possible to acquire 

genuine information about the long-term planning as an established 

system. 

The aims of the Afghan industrial policy can be outlined as 

follows (for about 20 years) on the basis of the opinion of 

the Afghan experts, on that of the knowledge of the economic 

situation in Afghanistan and of our experience • 

• The stabilization of the national economy and the reconversion 

of the production level of the former decade are the aims of 

the present period. 



• 
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• The realization of a dinamic flat-building pr09ram, the solving 

of water supplying difficulties in Kabul and in the northern 

industrial reqion. 

The dinamic development, modernization of the traditional in

dustries such as the food industry and light industry • 

• The development of the agriculture which 9ives the raw material 

to the traditional branches of the industry; the propagation 

of the intensive economy; the dinamic raise of the level of 

the mechanization • 

• The fulfilment of a country-wide pr09ram for the modernization 

and the development of the road network, the development of 

the railway taking into consideration the demand of the planned 

industrial centres. 

The development of the engineerin9 industry necessary for the 

development of the agriculture, the establishment of the back

ground of ~ngineering industry • 

• Securing the energy supply meeting the requirements of the 

development of the industry for the gradual increase of the 

electrical energy production and the natural gas production 

and supply • 

• The establishment of the steel metallurgy, the background in

dustry for the development of the production of the engineering 

industry fundamentally based on the steel scrap basis • 

• The continuous realization of the use of the Afghan ore resour-

ces • 

• The enlargement of the steel metallurgical project based on 

the use of the ore resources • 

• The fulfilment of other tasks not yet seen, but serving the 

development of the country • 
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2.5. The present and future possibilities of the resources connected 

with the realization of the mini steel plant. 

2.5.1. Availability of scrap 

The authors of the TES accepted the idea of the o.s. suggest

ing that the mini steel plant should be based on the use of 

the Afghan steel scrap, as the iron and steel scrap stocks 

are significant in Afghanistan and the use of the national 

resources is of vital interest for the Afghan economy. 

Because of the differences in the estimations concerning the 

iron and steel scrap stocks, and also for the control of the 

influence of the 3 years in the data of the o.s. a country

-wide survey of the scrap was necessary. Its details are shown 

in Appendix 1. 

He~e we would like to sum up the conclusions concerni~g the 

scrap stocks as follows: 

The iron and steel scrap stocks of Afghanistan will reach 

the quantity of 7-800 thousand tons by the time of putting 

into operation the mini steel plant (1368-1369). 

The significant scrap stocks can be found mainly at two 

sites, being 300 kms far from each other: in the northern 

mining and industrial area and in the region of Kabul. 

The state of the steel and iron scrap stocks is not static, 

in accordance with the rithm of the industrialization it 

feeds on the sphe~e of both the reproduction and the invest

ment, the degree of the increase can be estimated as 3 - 5 % 

reflected to the starting level of the stocks (700 thousand 

tons). 
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Taking into consideration the potential quantity of the scrap 

summed up above, the 20 year life-time of the electric arc 

furnace plant and the 1,2 - 2,6 thousand tons/year scrap use 

of the present and future steel and iron foundries, the capa

city of the mini steel plant to be set up solely on scrap 

basis is as follows: 

= (700+700x0,03x20) -20x1,2 

20 

700+420-24 

20 
= 54,8 thousand t/year 

(800+800x0,05x20) -20x2,5 800+800-50 
On.ax= = = 77,5 thousand t/year 

20 20 

The 50-75 thousand tons/year theoretically possible production 

capacity of the mini steel plant is naturally influenced by 

the localization of the scrap. The consequences of delivery 

and the planned tiime and technology for the use of the ore 

resources mean also some rentability problems. Influenced by 

these, the capacity chosen for the development and its reason

ing can be read in some variation~ in Chapter 3. 

2.5.2. Availability of mineral resources 

Concerning the reserves of subsoil wealth, Afghanistan has 

significant mineral resources, among which iron ore needs 

special evaluation from the point of view of the mini steel 

plant. The geological exploration of the iron ore started in 

1342-43 (1963-64) and the appraisal of the reserves is still 

not finished. According to the geological, experimental and 

process data 1750-2000 million tons of good quality ore was 
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determined in the region of Hagiga with an average of 60-65 % 

of Fe content. The thickness of the reserve-bed is 3.400 m. 

The analysis of the ore was made in 1351-52 (1972-73) in the 

laboratories of Creusot-LOire, the most important results of 

which is know by the team are as follows: 

The average composition of the ore: 

Fe 64,0 ' (+02 27 ,52) 

Si02 7,0 ' cao 0,2 ' 
Al203 0,3 ' 
MgO 0, 1 ' 
P205 0, 1 ' 
MnO 0,02 ' 

s o, 1 ' 

Ignitiion loss: 0,56 ' 

TOTAL: 100,0 ' 

Specific weight 4,41 - 4,04 

Humidity (average) 0,32 - 0,40 

Porosity (average} 11,2 -19,5 

Limpiness) 60 47 % - 55 % 

20 - 60 29 % - 25 ' 
6 - 20 15 ' 

(.6 7 ' - 5 % 

On the basis of the results of the meteorological research, 

mining activity can be carried out during seven months of the 

year. On the basis of the data of the iron ore treasure al

ready revealed it can be stated that the mine ;s able to secure 
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sufficient ore for the production of 11-13 million tons ~f 

crude iron every year during one hundred years of exploration. 

The possibilities of the utilization of this world-ranking ore 

treasure can be as follows: 

A.) The opening of the ore mine and the export of the ore to 

the neighbouring countries with advanced crude iron pro

duction. The organization of transport system is necessary 

for the export of the great quantities and this demand 

extraordinary great capital invest because of the geog

raphical conditions of the given territory. 

B.) The establishment of a complex integrated metallurgy works 

on the basis of the coal mines in Shabashak region to be 

opened and that of the ore treasure near the ore mine. 

(By the establishment of coal coking works, blast-furnace, 

steel producing converters, continuous casting foundries, 

rolling mills.) Its economical magnitude is some million 

tons/year, that is why the integrated works should pro-

duce for exports. Therefore the realization demand signi

ficant additional investment and the capital demand of the 

realization is enormous in itself, so the realization of 

this variation demand the use of great quantities of foreign 

capital. 

C.) The realization of the production of metallic sponge iron 

by the establishment of a direc-production metallurgical 

works in the neighbourhood of the ore-mine (production of 

a modest quantity of ore). There are two fields for use 

of the product: 
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On the one hand it would serve as raw material for the mini 

steel plant suggested by the team in the territory of Afgha

nistan, during the period of its future expansion and of the 

significant decrease of the steel scrap stocks. On the other 

hand it would mean significant export goods for the Afghan 

foreign trade. The organization of the transport system is 

necessary in this case also. The demand for investment capital 

of this version is also important, but the team considers its 

realization also real in the prospect of 10-15 years and it can 

be the basis of the future realization of the version "B". 

For the foundation of the version •c• the clarification of 

many questions is necessary (the performance of the pilot 

plant, experimental production) so that answer could be given 

for the technological-economical questions of the localiza

tion. 

2.5.3. Availability of energy resource~ 

The metallurgical industry has significant enerqy demand that 

is why its present production and future possibilities should 

be examined. 

A. Electric energy supply 

During the past 10 years' development of Afghanistan the pro

duction and the use of the electric power developed without 

diminishing. (See Appendix 7.). The problems of the electric 

power supply of the past 1 - 2 years were due to the failures 

of energy network. Nearly 80 \ of the electric power is secured 

by water power stations with a capacity of 20 - 70 MW and low 
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operational costs, a quantity of about 20 % is secured by 

steam power stations. The electric power-producing capacity 

of Afghanistan is 280 - 320 MW. This volume is relatively 

modest and for the time being more new consumption demand 

(e.g. mini steel plant) can be satisfied only in very few 

territories. According to the oral information gained in 

the Ministry of Energy the satisfaction of the 25 - 30 MW 

energy damand of the mini steel plant is possible only at 

the following territories: 

- Pul-khumuri northern industrial area 

northern industrial area 

150 kms from Kabul) 

220 kms from Kabul) 

270 kms from Kabul) 

- Kunduz 

- Mazare Sherif northern industrial area 

- Kandahar southern part of the country (450 kms from Kabul) 

'!':,e import electric energy from the Soviet Union also figures 

in the development of the energy base. Its power supply is 

250 - 300 MW and the wire will be led to the integrated copper 

works near Kabul - being in the first phase of its development -

on 220 KV strain stress-level. Its planned building and 

implementation is due by 1367-68 (duration 5 - 6 years). 

In this case there will be opportunities for limited supply 

of electric power necessary for the establishment of the mini 

steel plant in Kabul or in its area. 

B. Natural gas and mineral oil 

'l'he quarry of natural gas of Afghanistan can be found in the 

area of Shiberghan (Jozjan territory, northern borderland) 

anu the natural gas stc.cks are estimated to be bigger than 

100.000 million ml. 
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This reserve is enough for 30-35 years presuming the present 

level of exploitation (2800 million m3/year). 

A smaller quantity of mineral oil can be fo~nd in the area of 

Kohi Agnot and Aqhdarya, the reserves revealed are estimated 

to amount to 11 - 13 million tons. 

c. Coal 

The coal production and first of all the coal reserves of the 

country are significant. The coal production level was between 

125 and 220 thousand tons during the past 6 years. 

The coal reserves of the three most important workir J coal 

mines (Isputha, Karkar, Dare Suf) are estimated to be 90 million 

tons. It must be completed by the Shabashaki coal quarry which 

is considered to be the biggest in Afghanistan (2400 m thick). 

The Creusot-Loir firm pointed out that the latter is suitable 

for the production of foundry coke, though - for the showing 

of this - some semi-plant experiments are necessary. 

The coal treasure of the country is sufficient for more than 

300 years even with an exploitation three times higher than 

now. 

The quality level of the coal treasure is shown by the following 

analytical data: 

Quarries of the coal treasure 

Characteristics 
lspustha Karkar Dare-Suf Shabashak 

Volatile matter ' 25,8 36,8 28,7 40,9 

Fixed carbon ' 51 ,9 46,1 51,7 53,5 

Ashes ' 22,3 17,5 19,6 5,6 

Calorific value MJ/kg 25,0 27,4 27,0 28,4 

Estimated reserves 106t 2,0 12,0 75,0 approx. 120,0 
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2.5.4. Availability of labour force 

The manpower supply is one of the most important conditions 

in the metallurgy, as on one hdnd successful production can 

not be carried out without the theoretical and practical 

knowledge of the processes, on the other hand metallurgical 

work means a higher than the average burden for thos~ people 

performing the work (damage caused by the heat and the noise, 

nerve burden bigger than the average, etc.) that is why great 

attention should be paid to the education and to the financial 

appreciation of those worki~g in the metallurgical industry 

and relevant measures should be taken before the startin~ 

production. 

The establishment o~ the mini steel plant does not mean mass 

openings, so that can be secured without difficultues on the 

basis of the manpower balance of the country (manpower re

serve is 200.000 persons/year in the average of five years). 

The following measures seem to be necessary for the prepara

tion of the manpower: 

• 3-5 persons should be trained in a country with developed 

metallurgy for obtaining metallurgical engineer degree 

(duration of training: 6 years) 

• At leastoneyear post-graduate study should be secured 

for the graduated metallurgical engineers so that they 

cocld obtain practical experience abroad possibly in a 

mini steel plant. 
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In order to secure the training of the metallurgical 

skilled workers of the key posts, 5-10 persons should 

by yearly trained in the vocational schools of countries 

with developed metallurgy (duration of training: 3-4 

years) • 

The first 2-3 classes of the skilled workers would need 

the opportunity to work 1-2 years in a mini steel plant 

abroad as skilled workers before starting their work in 

their workshop in Afghanistan. 

• After the star-up of plant the nation-wide education and 

vocational training of metallurgical skilled workers should 

be solved with the help of the experts studied abroad. 

2.6. The situation and the future possibilities of the present 

works conr.ected with the mini steel plant 

TWO mini rolling mills (Ahmed Re Rolling Mill and Century Re 

Rolling Mill) worked under private m3r.agement in the Pul-i

Charki area during the past years: 90 mm thick ingot was the 

raw material of the above two rolling mills; 5, 6, 8, 10 mm 

(in diameter) round steel or 20 x 3-5 mm flat or angle bar 

were the rolled products. The total capacity of the two roll

ing mills is estimated to 4-5 thousand tons. 

The two rolling mills have not been working for about 4 years, 

because the owners left the country and the buildin~ and the 

roofing of one of them (Ahmed Re R. M.) has collapsed. The 

works are in bad state, this fact is well illustrated by the 

conditions of Appendix a. 
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Besides the above two rolling mills the establishment of a 

third rolling mill of the same size has been started also 

in the Pul-i-Charki industrial area. The ow~ers: A. Ianya

tulla and F. Rahman have built a 15 x 60 = 900 m3 ground 

space hall in an enclosed piece of ground of about 3SOO m3 

and they bought a second hand rolling mill from Pakistan, 

the half of which has already arrived and is stored in the 

hall. The second part is not yet delivered. The transformer 

house is also ready in which an oil-cooling transfiormer with 

a capacity of 750 kVA and of 15.000/400 transmission was 

placed (not yet connected) which is practically the same as 

the one in the Ahmed Re Rolling Mill. 

The Afghan Planning Board sees the opportunity that on prac

tical purposes the three nearby rolling mills would be joined 

under common management, presumably under the management of 

the owners: Mr. Ianyatulla and Mr. F. Rahman. Under the 

conunon supervision the rolling mills can be put into work 

again. The costs of the reconstruction are estimated as 

172.000,- USO + 20 million Afs by the UNDP experts dealing 

with the reconstruction of the rilling mills. We agree with 

the implementation of the reconstruction and consider it as 

a forthcoming fact regarding the mini steel plant. It means 

that by the time of the implementation of the mini steel 

plant 8-9 thousand tons of 90 mm ingot are to be calculated 

as the material demand of the three working rolling mills. 

2.7. General conclusions in connection with the mini steel plant 

concerning its magnitude, determination of the limits stat

able on the basis of the background information 

The idea of the establishment of the mini steel plant comes 

from the interest of the national economy and it has reality, 
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because there is steel scrap and significant steel demand, in 

the cour.try, so the capacity of the plant is the main question. 

The third Chapter shows the market side in detail from which 

it comes clear that - taking into consideration the develop

ment of the next years - the capacity to be planned can even 

exceed 100.000 tons/year. This is fortified by the o.s. pre

pared in the same subject in 1980. 

The potential magnitude and the territorial localization of 

the scrap serving as its raw material are the fundamental 

limits of the capacity of the mini steel plant. 

Theoretically on the basis of the potential stocks (Chapter 

2.5.1.) 55-80 thousand tons/year c~pacity is the real size 

of the mini steel plant. The geographical localization of 

the origin and of the present stores of the steel scrap 

shows that the waste concentrates in three areas: 

Kabul and its neighbouring area: 

35 % of the national stocks = 245-280 thousand tons 

Northern industrial area: 

50 % of the national stocks = 350-400 thousand tons 

Southern agricultural industrial area: 

15 % of the national stocks = 105-120 thousand tons 

The possible capacity of the mini steel plant based on 

three basis can be calculated by the next formula taking 
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into consideration the 20 year life-time of the plant and the 

potential waste developing during the next years. 

K = (Q + 0 x u x n) - n x o 

n 

K = capacity 

Q = present waste stock 

u = value of yearly development in percentage of waste 

n = number of years 

o = scrap demand of foundries 

Capacity in Kabul . 
min. 

(245+245x0,03x20) -20x1,2 __ 245+147-24 
--------~ = 18,4 Kt/year 

20 20 

Capacity in Kabul 
max. 

(280+280x0,05x20) -20x2,5 280+280-50 = --------~ = 25,5 Kt/year 
20 20 

So the optimal capacity of the mini steel plant to be establish

ed in Kabul is 22 Kt/year because of the limits of the scrap 

base. If the scrap (cca. 8 Kt/year) of the southern part of 

the country will be processed in the steel works to be planned 

in the region of Kabul, as it does not worth establishing an 

independent steel processing plant on the basis o.f the southern 

part of the country, the capacity of the Kabul steel plant can 

be determined in about 20-30 Kt/year. 

It is advisable to establish another mini steel plant in the 

northern industrial and mining area of the country, and in 
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this territory it should also be taken into consideration 

that the processing of the Haigak ore treasure can be start

ed in 15 years after the opening of mini steel plant and the 

possibilities of developing the capacity of the mini steel 

plant will be given at the same time ~ith the processing of 

the ore treasure. 

Taking into consideration the above, the capacity limit pro

posed for the northern part of the country is as follows: 

0 = 3501350x0,03xl5 = 350+157,5 = 3318 Kt/year 
min. 

15 15 

n = 400+400x0,05x15 = 400+300 = 46 , 6 Kt/year 
-max. 

15 15 

So, on the basis of the scrap base the capacity of the 

northern mini steel plant can be chosen between 30 and 50 

Kt/year. The mini steel plar.-t conception to be implement

ed on the listed two basis keeps the costs of transporta

tion also on optimal level concerning the transportation 

of both the scrap and the finished products. 

The possibilities for drawing the necessary electric energy 

mean the other fundamental limit of the size of the mini 

steel plant. 

Electric power necessary for the mini steel plant is for the 

time being missing in the region of Kabul, but as a result 

of the information gained from different sources it can be 

pointed out that in the period of the implementation of the 

electric transmission-line to be built to the integrated 



copper works (after 5 years) the electric capacity avail

able from the network will be 5-10 MW. 

One 10 ton or two 5 ton furnaces can work with this electric 

power which means 15-25 Kt/year steel producing capacity. 

In the northern industrial area there are opportunities for 

electric power drawing in the following towns: 

Pul-i-khomri 

Kunduz 

Mazare Sharif. 

The electric power to be drawn in these territories can be 

estimated to 18-27 MW in the period of the implementation 

of the mini steel plant that gives the opportunity for 

operating a furnace of 15 or 25 tons with a steel producing 

capacity of 50-70 Kt/year. SO the limits caused by the 

possibilities of electric power drawing are nearly the 

same as that of the scrap base, they do not modify basically 

their characteristics, but they stimulate the selection of 

the smaller production capacity in Kabul, and that of the 

bigger one in the northern industrial area. 

The magnitude of the mini steel plant is influenced also by 

the investment costs, as in the present situation of the 

country the minimalization of the costs is of utmo&t import

ance. The magnitude is even rather influenced by the level 

of the mechanization-automatization and the economical ex

pectations to be reached that is why - due to lack of nume

rical data - this factor is not handled as a capacity limit

ing factor. 
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2.8. Rentability aims of the mini steel plant 

The mini steel plant will belong to the category of either 

state-owned or state-owned-mixej firms. According to the 

current economic regulations the next tax system must be 

considered for the firms.: 

turnover tax 2 % 

profit tax 20 % 

contri~ution to communal and 

city development 1 % 

Besides bearing the burdens of the above listed tax system 

the result of the year after the runnin-in period should 

reach 20 \ (proportionate to value) and in this case the 

establishment of the mini steel plant will be a contribution 

to the increase of profitability and the foreign exchange 

balance of the national economy, to the proportional develop

ment of the national economy. 

2.9. Planning and implementation costs of the mini steel plant 

The performar.ce of the following preparatory works is ne

cessary for the implementation after the relevant decision 

is taker. on national economy level: 

• soil mechanical examinations on the territories marked 

out for development, their analysis; drawing conclusions 

for the foundation, building structure and public utilities 

to be used, 
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• preparation of a feasibility study (investment programe) 

the elaboration of the technologies chosen on technical 

plan-level, 

• collection of offers for the machinery to be bought and 

their use for the foundation of the feasibility study, 

The estimated costs of the listed tasks are included in 

Appendix 9, the overall total sum of which is 0,566 x 106 

USD, e.g. 28,3 x 106 Afs. 
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3. MARKET AND PLANT CAPACITY 

The exploration of the market possibilities has definite signifi

cance from the point of view of the implementation of the invest

ment. Therefore the clarification of this question is of vital 

importance. All the available studies, information received fro~ 

the experts of the economic policy-making authorities were used 

for the analysis of the market situation, all the information 

were controlled by the team with the help of the statistical data 

which were asked to be sent in. 

The data or rather the tendencies drawn from them were compared 

with the trend of the steel industry in the developing or rather 

in the less-developed countries, so the conclusions in the following 

may be considered to :Je well-established in spite of the fact that 

personal experience was collected only in Kabul, e.g. there was no 

opportunity to get country-wide experience (just like the wrjters 

of the o.s.). 

Analysing the market possibilities the te3m realized three fixed 

basic aspects that determine a~ the same time the limits of the 

analysis: 

in optimal case the first phase of the mini steel plant can 

start its production in 1367-68 and can run up to its nominal 

capacity by 1370-71, 

• the capacity of the mini steel plant to be established can aim 

only the partical satisfaction of the national demand. Due to 

the high development of the steel industries in the neighbouring 

c~untrie~ and mainly because of the limiting factor of the trans

port possibilities its production for export is not justified, 
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the economic trend of the past five years is not sufficient 

for the prognostization of the future, it must be completed 

with the analysis of the development of the former years and 

with the consequences coming from theories concerning indust

rial development policy. 

3.1. Determination of the market demand 

3.1.1. The analysis of the tendency in steel imports 

As there are not steel metallurgical plants in Afghanistan, 

the tendency of the steel consumption of the last period can 

be concluded from the tendency of the steel imports. The 

tendency of the steel imports is comprehensively showed in 

Appendix 10.: 

• the yearly growth of the steel imports for general product

ion purposes was 6,28 % during the 13 years before 1358 

(1979). The deviation from this average was over+ 8 % in 

some years, 

• the average growth rate of the four years after 1358 (1979) 

was 29,5 %, 

• the average growth rate is 9,8 % per year during the examined 

17 years. Analysing the imports, its structure must also be 

examined. The examination of the structure is showed in 

Appendix 11. The main conclusions to be drawn from this 

Appendix are as follows: 

a) The quantity of the rolled section steel (angle, bar, 

steel channel, I-beam, etc.) developed from the value 
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of 0,2 x 103 t/year to 8,1 x 103 t/year during the 17 years 

examined. 

b) The quantity of the bars and wires developed from 3,3 x 10
3 

t/year to 13,7 x 103 t/year. 

c) The quantity of pipe developed from 0,2 x 103 t/year to 

0,8 x 103 t/year. 

During these years significant fluctuation is showed in the 

quantity of the groups of products listed above. In some years 

certain groups of produ~ts were missing from the imports 

(e.g. plate-band). 

Besides the above mentioned groups of products the rate of the 

other category increased enorously in some cases (e.g. the other 

category reached 80-56 % in 1355-56). That is why its structure 

must be examined by all means. It can be stated that the spare

parts import of the disassembled cars was significant during 

these years and the repercussions of the extensive imports of 

that years can still be experienced in the second-hanw spare

-parts market of the bazaar in Kabul, as about 50.000 kgs of 

spare-parts are stocked in the 15.000 m2 territory of Payonchouki 

and Kothesonga, 50-55 % of which is already representing steel 

scrap. The characteristic figures of the import tendency are 

shown in Appendix 12 - in terms of the changes in the prices. 

The average price of certain groups of products can be found 

out easily and it also can be stated t'.1at as a consequence of the 

industrial development of the country the burdens of the steel 

imports are gradually diminishing, the decrease of which means 

a reasonable economic objective for laying the foundations of 

the national metallurgy. 

, 
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3.1.2. Analysis of the tendency of domestic demand 

As there is no local iron metallurgical producing base funda

mentally the tendency of importation shows the tendency of 

domestic consumption demand for iron metallurgical and rolled 

products with the comment that the tendency of demand is kept 

back because of the imports limitations to a certain extent 

and because of the transportation limits caused by the geogra~h

ical and road conditions in Afghanistan. 

It is to be stated on tl.e basis of the analysis of the import . 

structure, of the oral information received from the experts 

and leaders in the industry and building industry and on the 

basis of the few questionnaires having arrived back that the 

building industry has an important role in th2 tendency of 

the demand for iron metallurgical rolled products. Besides 

the building industry the demand of the Angalak Metal Works 

and the Pul-iCharki rolling mills - starting the operation 

again after reconstruction - are remarkable. 

The tendency of the demand of agriculture, of other - mostly 

small and handicraft-size - state-0'• ed and private industrial 

units cannot be estimated as no reliable information is avail

able concerning the tendency of their development. Their rolled 

products consumption means 10 % of the whole consumption, that 

is why they do not significantly influence the conclusions to 

be drawn on the tendency of demand. 



Page: 66 

The present steel demand is shown by the following data 

(the average of the years 1360-61) 

Group of products Building industry Jangalak Other Total 

Reinforcing bars 3,2 3,2 

Round bars 17,5 0,7 O,:l 18,4 

Sections 7,0 0,6 0,3 7,9 

Tubes 0,2 0, 1 0,3 

Profiles 1, 6 0, 1 0,7 

Plates 2,3 0,6 0, 1 3,9 

Angles 0,6 0, 1 0,7 

Miscellaneous 0,5 0, 1 0, 1 0,7 

T 0 T A !. 32,9 2,0 1,9 36,8 

The evaluation of the above data shows that the steel consump

tion per head is very low. 

Steel consumption per head 
36,8x103 kg 

= Lr25 kg/person 
16,36x16x106 pers. 

For the evaluation of the result see some characteristic data 

and some data from the neighbouring countries in 1976. 

England: 348 kg/person 

USA: 670 kg/person 

Soviet Union: 566 kg/person 

India: 13 kg/person 

Iran: 147 kg/person 

Pakistan: 7 kg/person 

Japan: 535 kg/person 
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These data show that industrialization is the characteristic 

tendency in Afghanistan during the next period, and this would 

result in the significant growth of steel-demand. 

3.1.3. Territorial analysis of the mGrket demand 

In the course of evaluation of the market great attention should 

be paid to the tendency of the territorial demand expecially in 

a country where the geography and the population is rather dis

tributed. 

Afghanistan can be divoded into four regions on the basis of 

the localization of the population and indust~y. 

1. Kabul industrial area (Kabul Kapisa, Parvan, Wordek, Logar, 

Nangahar, Loghman, Kumara) 

Territory: 54,8xto3 km2 (8,4 % of the territory of Afghanistan) 

Population: 4,2x106 persons (30,5 % of the population of 

Afghanistan) 

Density of population: 76,6 persons/km2 

Number of significant towns: 8 13,9 %) 

2. Northern industrial area (Taghar, Baghlan, Kunduz, Samadham, 

Balkh, Jozjan, Forgab, Bamgan, 

Badaskhshan) 

Territory: 178xto3 km2 (27,3 % of the territory of Afghanis

tM) 

Population: 4,6x106 persons (33,5 % of the population of 

Afghanistan) 

Density of population: 25,5 persons/km2 

Number of significant towns: 26 (44,8 %) 
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3. Middle-Afghanistan (Ghazi, Paktia, Bagghis, Zabul, Uruzgon, 

Ghor) 

Territory: 159,5x1Q3 persons (19,6 % of the population of 

Afghanistan) 

Population: i,7x106 persons (19,6 % of the population of 

Afghanistan) 

Density of population: 16,8 persons/km2 

Number of significant towns: 10 (17,2 %) 

4. Southwest Afghanistan (Herat, Forah, Nimr6z, Helme~d, 

Kandahar) 

Territory: 259,9x103 km2 (39,8 % of the territory of 

Afghanistan) 

Population: 2,3x106 persons (16,7 % of the population of 

Afghanistan) 

Density. of population: 9,1 person/km2 

Number of sigr.ificant towns: 14 (24,1 % 

The above, to a certain extent arbitrary, division means regions 

significantly differing from each other, which is suitable for 

determining the market demands. The distribution of the market 

demand on the basis of territorial principle depends on the 

populatic...1 living in the given territory, on the density of 

population, on the number of urban settlements and on the 

decisions concerning industrial development. 

The previous data are given, the decisions of the policy ma

king sphere concerning industrial development - mostly received 

during the consultation in the planning committee - are taken 

into consideration with a factory of 1,35 for the Kabul area 
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and with a factory of 1,1 for the northern territory by the 

next calculation: 

Index Demand 
population x density of Demand of the 
population x no. of towns x per territory Portion 
factory index 103 t ' 

Kabul indust. 4,2x76,6x8x1,35 3474,6 0,04857 16,9 45,9 = area 

Northern ind. 4,6x25,5x26x1.1 3354,8 0,04857 16,3 44,3 area 

Middle 
Afghanistan 

Sothwest 
Afghanistan 

AFGHANISTAN 

= 

2,7x16,8x10x1 = 453,6 0,04857 2,2 6,0 

2,3x9, 1x14x1 = 293,0 0,04857 1,4 3,8 

7576,0 0,04857 36,8 100,0 

The above calculation shows well that 90 \ of the demand on 

rolled iron metallurgical products appears in the Kabul and 

in the Northern Industrial Area, so the localization of the 

future mini steel plant should be determined within these 

limits. 
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3.1.4. Determination of the market demand of the next decade 

The demand on rolled products in the next decade can be 

estimated on the basis of the prognostic made by the im

portant consumers. Appendix 13. and 14. shows the own prog

nostic of the two largest industrial branches. Starting from 

the actual consumption of the years 1360-61 tendency of 

demand can be summed up as follows: 

1360 1361 1371 
Average deve-
lopment of 

t % t % t % 
10 years 
%/ ear 

Total demand of 30150 100 36850 122, 1 89900 298,2 9,3 
building indust. 

Demand of Janga- 1850 100 2200 118,9 3700 200 5,3 
lak Factory 

Inqot demand of (7000) ti -
Pul-i-Charki t1 

Other demand "" 2501\ 100 1950 78,0 4400 176 ,o 8,5 

TOTAL DEMAND 34500 100 41000 118,8 100.000 289,9 9,3 

Note: t1 From the 7000 t raw mat~rial demand of the Pul-i-Charki 

rolling mill the output of 5000 t are finished products 

a part of which can satisfy the consumers' demand and 

the quantity of finished products of Pul-i-Charki was 

used for this calculation to avoid cumulation. 

(7000 - 5000 = 2000) 

1111 In 1360-61 other demand was determined on the basis 

of the difference of the imports and the consumption 
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data given by the first two consumers (cue to the 

lack of own source). The figures may differ from 

the reality because of the changes in the stocks, 

but they are satisfactory for estimation of the 

tendencies. 

The above consumption prognostic is necessary, but not enough 

for the approximation of reality. That is why the above men

tioned data were controlled with the help of matematical 

models on the basis and with analysis of the consumption data 

of the past period. Appendix 15 shows the consumption of the 

past (for the period of 1344-1362 on the basis of the data 

available); on the basis of which it can be stated: 

• Between 1344 and 1353, during 9 years the average rate of 

development was very modest: 1,6 % yearly • 

• During the 4 years between 1353 and 1357 development acce~ 

lerated and though there is significant difference between 

the development of the certain years, the average rate 

reached 17,6 % • 

• The development increased between 1357 and 1362; 24,6 % was 

the average rate. 

In our estimation the lower limit of the future demand on steel 

consumption can be supposed as identical with the average rate 

of the past 18 years. This rate complies with the present tech

nical level, but it also represents the dinamics of the last 

years. This trend of development is described by a parabola, 

the starting point of which goes through the 7,7 x 103 t point 

of real consumption in 1344 and its point of finishing the past 
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is at 41 x 103 t of the year of 1361. The average growth rate 

of the past 17 years: 
17 

-- ~-41,0 -- 1, 103 
7,7 

017 

017 

e.g. in average 10,3 %/year 

The above data determines the lower limit of the rate of de

velopment in the next 10 years, e.g. the steel demand arising 

in 1371 = 071 : 

071 = (1,103) 10 x 41 109,65 x 103 t 

We estimate the production determinable by the average growth 

of the years 1353-1362 as the upper limit of the growth of 

demand on steel. 

8~ 09 = ----- .. 1,21 
9 

e.g. average yearly growth 21 % 

The demand means the upper limit of the growth rate in 1371: 

071 = (1,21) 10 x 41 = 276,7 x 103 t 

The possible difference between the two marking diagrams is 

over 250 % in the tenth year, that is why it is necessary to 

determine the most probable trend diagram. 

Determining this the realistic growth rate without regress 

for the period of 1356-62 is e.g. 
6 

Or ,. \~,. 1,119 e.g. the average yearly growth: 11,9 % 

~ 
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The realistic demand on steel is the year of 1371: 

071r = (1;119) 10 x 41 = 126,2 x 103 t. 

The above prognostics are described in Appendix 15. Because 

of the good approximation the parabola could be replaced by 

a straight line in the period exa111ined. In Appendix 15 the 

prognostic of the Opportunity Study was also shown for control 

and illustration which - though it was made on the basis of 

an entirely different principle in 1359 - shows a good equal

ity with the realistic trend of period under survey.· 

The team controlled the trend of the future demand with other 

method, too7 namely with the index of steel consumption cal

culated on the basis of the trend of the national income. 

On the basis of the estimated character of the figures we 

can state without numerical demonstration that we got a result 

equal to the realistic trend. 

We examined the difference between the prognostic made by the 

users and the realistic value, and its reason separately. The 

difference was 26 %, whcih cannot be objected in itself. 

The prognostic of the other demand - which represents a small 

value comparing with that of the building industry - is under

estimated7 fundamentally that is the reason of the difference. 

Its development will be more dinamic just as the influence 

of the development of the building industry. 

Appendix 16. contains the tendency of the realistic market de

mand by year and by group of products on the basis of the prog

nostic made for the tendency of the demand. 
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This demand can represent the necessary magnitude of the 

capacity of the mini steel plant from market side. 

3.2. Establishment of marketing system 

The establishment of a unified and efficient correspondance 

between the consumers and the producers - that is the objective 

of the marketing system, on the basis of which the present 

and future satisfaction of the market demand should be secured 

without any problem. 

On the development level of Afghanistan the assistance to users 

in solving their technical-economic problems is also one of 

the task of the marketing network. The traditional trade acti

vity naturally also belongs to the scope of marketing: 

- Collecting and systemizing the orders 

- Programming the transport demand 

- Stocking and executing commissions 

- Organizing transportation 

- Financial settlements 

As the future mini steel plant will produce relatively simple 

products and its volume i& also modest, service activity is 

not needed because of its character. 

That is why marketing system should be also planned as a 

modest one. 
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3.2.1. Proposal for the establishment of the marketing system 

The marketing department should belong to the directorate 

and concerning its localization it should work in the 

centre of the mini steel plant. It is profitable to orga

nize some branch offices and one or two stores as well as 

a commissioning station outside the seat of the mini steel 

plant which would make it possible to establish reasonable 

programming, transport, storing and sale facilities. 

It is profitable to establish (to rent) branch offices and 

stores in the following towns: 

- Shiberghan 

- Kabul 

- Kandahar 

- Herat 

Besides the above mentioned facilities the establishment of 

1-1 person branch offices is also advisable in the signifi

cant industrial areas, maximun in 7-10 places. 

The total staff of the marketing department can be planned 

with a total of about 15-20 persons. Appendix 17. contains the 

details concerning the establishment of the marketing orga

nization. 
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3.2.2. Possible alternatives of s~le and their evaluation 

Meeting the domestic demand can be the objective of the 

sale in case of the possible mini steel plant variations. 

All kinds of rolled and steel products can not be produced 

in the future ~ini steel plant, because in this case the 

volume of investment stocks would reach such a level which 

could be exploited only in case of large-scale production, 

but this is limited by the possibilities of the local mar

ket. Appendix 18. shows in some variations the i~inds and 

quantities of steel products that could be available from 

domestic production by establtshing the mini steel plant. 

variation no. 4 is selected from the six versions, which 

can be used for determining the possibilities and for carry

ing out the necessary econ~mic selecti0n. The numeri~al 

data of sale are shown in Appendix 19., 20. and 21. in their 

details and in total. In case of each sale-varidtion the 

fact was considered that Afghanistan has three rolling mill~ 

which are not working for the time being, but their putting 

into operation is already decided. The single producing 

unit got letter "C" and practically it is involved in all 

development and sale variations. 

Plant "A means the steel plant to be established in the north

ern industrial area. 

Plant •e• means the extension of Jangalak Metal Works. 

The indexes of the letters mean the variations of the develop

ment. 

The fundamental objective of the sale variations is to meet 

the demand on rolled steel products of the Afghan national 
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economy, and at the same time to be also economical. 

In sale variation no. I. 101.800 tons of steel products 

would be sold in the year of running-in (1371). Deducting 

7100 tons of ingot to be sold as rolling mill raw raaterial 

the quantity of rolled steel p~oducts would be 94.700 tons 

which means 80 % of the total Afghan demand. The satisfaction 

of the demand can be characterized as follows: 

- Level of satisfaction of demand on rolled ingot: 100 % 

- Level of satisfaction of demand on round steel and 

wire: 96 % 

The demand on drawn wire and bar thicker than 90 nun 

will not be satisfied 

- Satisfaction level of rolled section steel: 97 % 

Only the importation of the special holders will be 

neces~ary. 

- All ~he other rolled and formed steel products should 

be secured from imports. Their total quantity will reach 

20.400 tons in 1371 

- The quantity of rolled steel products to be supplied 

from the total imports is 23.800 tons, e.g. 20 % of the 

total demand in the first variation. 

In variation no.II. 108.500 tons of steel product will be 

soid in the year of running-in (1371). Deducting 21.200 tons, 

the vertical transports between the new mini steel plant and 

the Pul-i-Charki rolling mills we will get the result that 

87.300 tons will be sold for satisfying the national demand; 

this is 73,7 \of the total demand. 
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The satisfaction of the demand can be characterized as 

follows: 

- Level of satisfaction of demand on rolled ingot: 100 % 

- Level of satisfaction of demand on round steel and 

wire: 96 % 

- Satisfaction level of rolled section steel: 70 t 

Because of the production limits of the rolling •mill the 

big holders and the special rolled section steel wi~l be 

imported. 

- All the other rolled and formed steel products will be 

imported (20.400 t) 

- The quantity of the total necessary steel import is 31.200 

tons in the second variation, this is 26,3 % of the total 

demand. 

In variation no. III. 88.400 tons of rolled steel products 

will be sold and this is not decreased by the vertical de

liveries of the metallurgical plant. 

The satisfaction of demand can be characterized with the 

following figures: 

- Level of satisfaction of demand on rolled ingot: 100 t 

- Level of satisfaction of demand on round steel and 

wire: 96 % 

- Satisfaction level of rolled section steel: 14 t 

Because of the production limits of the rolling mill the 

big holders will ~e imported. 

- All the other rolled and formed steel products are to be 

imported. 

. ' 
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- The quantity of the total necessary import is 30.100 tons, 

its proportion is 25,4 %. 

In varia.tion no. IV. 82.600 tons of steel products will be 

sold in the year of running-in (1371): after deducting 7.900 

tons, the vertical delivery of the steel plants 74.700 tons 

remain for satisfying the domestic demand, e.g. 63 % of the 

demand. 

The satisfaction of the demand can be characterized with 

the following figures: 

- Level of satisfaction of demand on rolled ingot: 100 % 

- Level of satisfaction of demand on round steel and 

wire: 96 % 

- Satisfaction level of rolled section steel: 23 % 

- All the other rolled and formed steel products are to ·be 

imported. (20.400 t) 

The quantity of the necessary import is 43.800 tons in the 

fourth variation, its rate: 37,0 %. 

One-one definite development variation is connected to the 

above listed sale variations with certain production capacity 

and production scheduling. 

For forming sale unit prices the data of Appendix XII. were 

used which contain the tendency of the prices of the steel 

imports. In our opinion the rentability of the future steel 

production can be correctly evaluated in case of Afghan 

prices are the same as that of the worid market. 
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The prices formed cannot be standard,.that is why the use of 

1,035 price indes is considered to be real on the basis of 

the evaluation of the numerical data of Appendix XII., and 

therefore the starting basic prices of 1361 are actualized 

by this price index for the years planned for sale. 

Appendix 22. contains the technical, profitability, sale and 

transport evaluation of .the sale variation of Appendix 19., 

20., 21. made on the basis of the above calculations. 

According to Appendix 22. variation no. 4. is the best 

followed by variation no. 3., e.g. these two variations are 

the most suitable for the Afghan economy. 

We would get to the same result if we take into consideration 

the magniture of the scrap basis outlined in Chapter 2. and 

the limiting factors of the electric power. It means that 

variation no. 1. and no. 2. will be left out from the further 

examination, as they cannot be adjusted economically and har

monically to the 10-15 year period of development of the Afghan 

industrialization. 

Variation no. 4. as a possible variation was checked together 

with the management of the Jangalak Metal Works, as it con

cerns the planned development of the factory or rather it 

would need the remodelling of the plan alre3dy existing. 

As a result of the consultations with the directorate of the 

factory and with the experts participating in the consultations 

the team excluded also this variation from the recommendations. 

The reasons: 

• The space for the development within the factory does not 

enable the further enlargement of the foundry hall. 
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• According to the development plans of the city Kabul the 

extension of the foundry proposed by the team would meet 

difficulties both because of the environment protection 

and the overburdened energy network. 

• The directorate of the Jangalak Metal Works does not 

intend to broaden the production profile with the pro

duction of cast ingot. 

3.3. Introduction to the proposed production capacity 

3.3.1. The schematic introduction to the production capacities of 

the sale variations outlined and swept away in Chapter 3.2., 

the reasons of the judgement 

Introduction to variation no. 1. 

The mini steel plant (A1) to be established in the northern 

industrial area is the fundamental basis of the development, 

which is connected with the renewed rolling mills under common 

directorate (Co) in the one-shift Kabul area (Pul-i-Charki). 

The steel production, the ingot production with continuous 

casting mean the task of only the mini steel plant A1 of which 

the bar and wire rolling mills of the mini steel plant will 

make rolled ingot, bar and wire and the rolling mill for 

rolled steel will do the rolling of big rolled sections. 

The production of .the small-size rolled section steel would 

be done by the Pul-i-Charki rolling mill (C0 ) from the ingot 

made by continuous casting in the A1 mini steel plant. 
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The production capacity of the A1 mini steel plant: 

- Production of liquid steel: 111 x 103 t/year 

- Ingot made by continuous casting: 105,1 x 103 t/year 

- Rolled ingot, bar and wire: 68,4 x 103 t/year 

- Rolled section steel: 20 x 103 t/year 

The capacity of Co rolling mill: 

- Rolled section steel: 6,3 x 103 t/year 

The reason of rejecting variation no. 1. 

- The 27,3 l of the necessary scrap is not available in the 

northern industrial area in the long run, it must be delivered 

from the far Kabul region to the mini steel plant with high 

expenditures (63,9 x 106 Afs/year). 

- The plant operatir:g costs of the production of crude steel, 

of ingot made by continuous casting, cf bar and wire production 

are the highest in this variation. 

- As a consequence of this the capital costs and the amorti

zation costs are the highest in this variation. 

- The amortization cost per 1 ton final product is the high

est in this variation. 

The data and calculations documenting the above mentioned 

conclusions can be fou:id in Appendix 23., 24., 25., 26., 27. 

and 29. 
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Introduction to variation no. 2. 

The mini steel plant to be estaciished in the nor~hern indust

rial area is the fundamental base of the development in this 

case. 

The mini steel plant does not produce rolled section steel, 

but it satisfies the demand on ingot made by continuous 

casting necessary for the three-shift operation of the Pul-i

-charki rolling mill (C1). The bar and wire rolling mill is 

the same as that of the first variation. 

The production capacity of the A2 mini steel plant: 

- Production of liquid steel 102,6 x 103 t/year 

- Ingot made by continuous casting 96,8 x 103 t/year 

- Rolled ingot, bar and wire 68,4 x 103 t/year 

The production capacity of the c 1 (Pul-i-Charki) rolling 

mills: 

- Rolled section sttel 18,9 x 103 t/year. 

The reasons of rejecting variation no. 2. 

- The 21,3 t of the scrap necessary acco~ding to variation 

no. 2. is not available in the northern industrial area in 

the long run, it should be delivered to the mini steel plant 

from the Kabul region with high expenditures (46,1 x 106 Afs 

per year). 

- The plant operating costs of the production of crude steel, 

of ingot made by continuous casting, of bar and wire production 

are high. 
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- The capital costs and the amortization costs are high. 

The data and calculations supporting the above can be read 

in Appendix 23., 24., 25., 26., 27., 28. and 29. 

Introduction to variation no. 4. 

The mini steel plant 9roposed to be established (A3) is the 

basis of the development in this case, too. However the mini 

steel plant has no vertical connection with Pul-i-Charki 

rolling mills (C
0
). The A3 mini steel plant is a closed unit 

in this case. It produces bars, ingots and wires. 

The production of the r~w material for the C0 Pul-i-Charki 

rolling mills would be carried out in the Jangalak Metal 

Works. The Jangalak Metal Works will be developed in the 

forthcoming years (the plans are already made). The metallur

gical part of the Jangalak development contains the replace

ment of the arc furnace of 0,5 i_on insert-:nass by a 1,5 ton 

one. 

The present cupola furnace will cease to eY.ist. With this 

develof;)ment the present 600 t/year quantity of the casting 

production is planned to be daveloped to 2000 t/year. (The 

producing capacity of the n~w furnace is about 3500 t/year 

at full operation.) 

According to this variation w~en developing the Jangalak 

Metal Works the establishment of an arc furnace of 3,5-4 t 

insert-mass should be made possible by the enlargement of 

the melting house and in caoe of the three-shift use of the 

two new furnaces it would secure the opportunity for the 

development of the foundry and tor the production of liquid 

steel necessary for sat •.sfying the one-shift demand of the 
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Pul-i-Charki rolling mills. 

The insert material of the rolling w.ill would also be made in 

the Jangalak Metal works by special die casting. 

As this production method demands great professional knowledge 

from the producer, it is advisable to introduce this only at 

places where the arc furnace melting has traditions therefore 

we suggest this method first of all in Jangalak Metal Works. 

The capacity of the A3 mini steel plant in this case 

- Production of liquid steel 80,1 x 10 3 t/year 

- Ingot made by continuous casting 75,6 x 103 t/year 

- Production of bar, in~ot, wire 68,4 x 103 t/year 

~apacity of the Jangalak 81 steel producing base 

- Production of liquid steel {only for ingot casting) 

9,0 x 103 t/year 

- Production of cast ingot 7,9 x 103 t/year 

The capacity of the C0 Pul-i-Charki rolling mills 

- Production of rolled section steel 6,3 x 103 t/year 

The reasons of rejecting variations no. 4. 

- The condi~ions (area, energy) of enlarging the planned 

development of Jangalak according to variation no. 4. is not 

realizable. 
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- The enlarge~ent is not in accordance with the urban develop

ment plans of Kabul. 

- The technological solution of variation no. 4. cannot be 

considered to be up-to-date (though it is one of the most 

economical solutions for the use of the Jangalak scrap base 

during the period of transition!). 

The data supporting the above co.aclusions are included in 

Appendix 23., 24., 25., 26., 27., 28., 29. and 30. 

3.3.2. Introduction to the proposed production capacity 

In Chapter 3.3.1. the rejection of variation 1., 2., and 4. 

are reasoned. Consequently variation no. 3. is proposed for 

realization on the basis of the evaluation made. The production 

capacity proposed can be characterized as follows: 

- In the territory of Afghanistan two steel met~llurgical 

plants can be established which are fun\;:tionally related to 

the location and to the magnitude of the scrap base such as 

to the possibilities of electric energy drawing while - being 

independent of each other ·• their scrap bases are complemen

tary to each other from the ~int of view of forming the 

demand. 

- The proposed two metallurgical plants produce rolled products, 

ingot, bar, wire and rolled section steel by processing steel 

scrap; this way signifi~an~ raw material demand of the Afghan 

economy can be eatisfied. 

- The two metallurgical plants can be realized either at the 

same time or in different times. 
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- The A3 mini steel plant to be established in the northern in

dustrial area means the bigger unit of the proposed production 

capacity. 

The production capacity of this mini steel plant is as follow~~ 

- Produ~_ion capacity of liquid steel 80,1 x 103 t/year 

- Production capacity of ingot made by continuous casting 

75,6 x 103 t/year 

Production capacity of ingot, bar and wire 68, 4 x 103 t/year 

- The renewed rolling mills and their development and amplifi

cation mean the smaller unit of the proposed production capa

city in the Kabul Pul-i-Charki area. The production capacity 

of Pul-i-Charki can be characterized by the following: 

- Production capacity for liquid steel 23,7 x 103 t/year 

- Horizontal continuous casting of ingot 22,4 x 103 t/year 

- Rolling capacity for rolled section steel (renewed) 

20,0 x 103 t/year 

- The verticum (C2) means smaller capacity considers the 

running and the amplification of the three rol~ing mills. 

- The present one and those to be renewed and finished during 

the next years - under common management to be the basis of 

the development. ~'he costs relating to the fusion, to the 

renewal and to the amplification of the three rolling mills 

are not considered as if they would belong to the costs of 

the realization of the mini steel plant, because these are 

the costs of the renewal and the restoration of the present 

plant and that is handled by other expertq of the UNIOO. 
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The data calculations of Appenjix 23., 24., 25., 26., 27., 28., 

29., 30. and 31 prove the rentdbility of this variation. 

The variations already discussed and rejected are excluded 

from the further elaboration. The markings used up till now 

will naturally remain in use in a simplified form, e.g.: 

Marking "A• means the mini steel plant to be built in the 

northern industrial area. 

Marking "C 0 stands for the development of Pul-i-Charki. 

The indexes will not be used in the followings, as they have 

no further distinctive role. 

The formation and development of the plant A and C proposed 

above are not the alternatives of each other, but they are 

the two poles of the uniform development. These can be the 

two phases of the development in case of shifted development. 

The simultaneous implementation of the two poles is proposed, 

but if financial or other obstacles do not make it possible, 

the beginning with the Pul-i-Charki development seems to be 

more advisable and economic first of all due to industrial

-policy reasons. 

The Pul-i-Charki development can theoretically be simplified, 

i.e. the building of the melting works do not have to be 

followed necessarily by the establishment of the horizontal 

continuous casting machine. 
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During the period of the one-shift production the casting 

machine can be substituted by the chill from casted ingot 

production introduced in variatior. no. 4. 

This is considered to be acceptable only as a solution of 

provisional character. 
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4. MATERIALS AND INPUTS 

On the basis of the reasons detailed ir. Chapter 3. tne planned sal" 

volume and the production capacity are determined. Also on the basis 

of the reasons outlined in detail in Chapter 3. it is ai~o decided 

that the production capacity will be implemented in two territories 

(northern industrial area and Pul-i-Charki) independent of each 

other, in two steel metallurgical vertical also independent of each 

other that is why the present Chapter is made in the form of two 

sub-chapter • 

The first one details the necessities of the development and the 

production of the !'lini steel plant marked "A" to be established in 

the northern industrial area, the second one detailes that of the 

Pul-i-Charki rolling mills. 

The technology of the implementation of the production capacity 

proposed in Chapter 3. will be introduced in detail in the next 

Chapters. We fix in this Chapter only that the fundamental production 

processes are as follows in both ttrritories: 

- Electric arc furnace steel production on scrap basis 

- continuous ingot casting 

- Hot rolling. 

The differences of the plants proposed in the two territories are 

on the onP. hand in the volume, on the other hand in the technological 

solution of the continuous casting and last in the technological 

differences caused by the differences of the rolled products. 
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4.1. Materials and inputs for the mini steel plant marked "A" to be 

established in the northern industrial area 

The basic data for the production of the mini steel plant are 

as follows: 

- Production of liquid steel 80.100 t/year 

- Ingot made by continuous casting 75.600 t/year 

- ROlled products (ingot, bar,wire) 68.400 t/year 

in case of running-in (100 l utilization of capacity). 

4.1.1. Raw materials 

4.1.1.1. The steel and iron scrap are the most important raw materials 

The quantity of the scrap necessary for the production in a 

year: 

80.100 x 1,145 - 91.7i4 t 

The returning scrap of the steel production: 

80.100 x 0,031 = 2483,1 t 

The returning scrap of the ingot made by continuous casting: 

75.600 x 0,05 = 2780,0 t 

The returnin9 sci:ap of the rolling mill: 

68.400 x 0,10 • 6840 t 

The scrap necessary for the continuous production: 

91.714,5 - (2438,1 + 3780 + 6840) • 78.611,4 t/year 
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As there are scrap stocks in the neighbouring industrial areas 

and the supply can be secured continuously, one month .(30 days) 

stock is sufficient for the continuous production taking into 

consideration the work demand of the preparation (selection, 

cutting, pressing, etc.) of the scrap. During the winter period 

the stocks should be increased to 90 day ones beca:Jse .:if thE 

difficulties in transportation, but in such a way that the stock 

should diminish to a 30 day level by the end of the winter. 

The data for the stock and the transportation are as follows: 

- Basic stock (30 days) = 91
•
714

•
5 

12 
7650 t 

- Average daily use · 
91.714,5 

270 
:0.: 340 t 

- Average daily formation of own scrap= 
13

•
10311 

= 48 t 
270 

- Average daily demand on scr.ap = 340 - 48 = 292 t 

- Average daily demand on transportation calculating with the 

use of 15 t lorries and presuming the volume weight of the 

scrap as 0,6 t/m3 (load volume of the 15 t lorry is about 10 m3) 

- Number of truck loads = --
2
-
9
-
2
-t- = 49 truck loads/day 

10 x 0,6 

Number of lorries for transportation presuming two-shift trans

portation: 

a) transporting within 15 km (time requirements) 

(rate of this transportation = 50/78,6 = 64 %) 
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Unloading with crane 30 minutes 

Delivery (there & back) 36 minutes 

Loading 60 minutes 

Time demand of one 
126 minutes truck load - total 

Number ~f deliveries per day per lorry = 2X8X60xO,B = 6 
126 

b) Time demand of transportation within 80 km 
78,6 - 50 (rate of this transportation = = 36 %) 

78,6 

Unloading with crane 30 minutes 

Delivery time (there & back) 192 minutes 

Loading 60 minutes 

Time demand of one 
282 minutes truck load - total 

2x8x60x0,8 Number of deliverias per day per lorry• = 2,7 
282 

Average nuJ'llber of deliveries 0,64x6+0,34x2,7 = = 4,8 I day 
1 

49 Average number of lorries used continuously =-= 10 pcs 
4,8 

Appendix 32. contains the instruction about the monthly stocks, 

the rate of use, the schedule of transportation which consequences 

are the following: 

- Chronological average of steel scrap stocks 11.032,9 t/rnonth 

- Average value of the steel scrap stocks 46,34x106 Afs/month 

- Average monthly value of scrap to be bought 27,51x106 Afs/rnonth 
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Chapter 1. contains the detailed survey of the steel scrap 

stocks. Chapter 2. gives suggestions concerning the method 

and organization of collecting the scrap, that is why in this 

chapter the basic connections are i~troduced without details 

being the following: 

• Significant iron and steel scrap stocks are accumulated in 

the northern industrial area mainly in the Mazare S~1arif 

region reaching 50 % of the national stocks, the magnitude 

of which will reach 350-400 x 103 tons by the time of putting 

the pl?nt into operation. 

• In the plants of the nor ti1ern industrial area the quantity 

of the iron and steel scrap occuring regularly can be esti

mated as 10-15 x 103 tor.s which comes from the regular waste 

of partly the reconstruct~Jn activities partly the present 

production • 

• It is not propos2d to establish ar. independent firm for 

collecting the scrap. According to our proposal the collection 

of scrap is made and organized by a material supplying depart

ment to be organized within the organizational str•.lcture of 

the using firm in co-operation with the local retail dealers. 

The prices figuring in Appendix 32. are those attributed from 

the world market prices which are delivery prices in the 

collecting territory. 

The transportation costs are not included in the price, it is 

charged to the costs of the production. The price index of the 

steel and iron scrap figuring in the Appendix can be considered 
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as basic price at the price level nf 1361) and can be calculated 

as 1.030 for the next 10 year period. 

This figure was taken into consideration when calculation the 

costs. 

4.1.1.~. The group of ferrous compositions is essential raw material 

rirst of all the ferromanganese and the ferrosilicon are the 

most frequently used compositions with 60-65 % of alloying 

material content. 

'l'he necessary ferrous compositions are not available in Afgha

nistan that is why we have to calculate with permanent import. 

The quantity required is as follows: 

80.100 x 0,013 = 1041,3 t/year 

Their pr~ce is about 600 US ~/ton on the world market, on the 

basis of which the clearing price is 30.000 Afs/ton. 

The price index of the ferrous compositions can be estimated to 

be 1,04 on the basis of the tendencies of the past years. 

Because of the acquisition problems of the import the 90 day 

stock-level should be kept necessarily, transportation is 

advisable ones in three months in the middle of the period. 

Stock-level • 260 tons1 value of stocks = 7,8 x 106 Afs 

Monthly use • 87 tons1 val•Je of used materials = 2,61x106 Afs. 
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4.1.1.3. Iron ore is an important material in the production 

Yearly necessity of iron ore is as follows: 

80.100 x 0,053 4245 tons/year 

The ore stocks and their qual1ty (at Hagigaki in Afghanistan) go 

far to suit the use demand, but till the starting of the surface 

mining or mining, imported iron ore must be calculated with, the 

price of which is 16-18 us ~/ton on the world market. 

According to this the clearing price is 800 Afs/ton. 

The price index can be expected to be 1,035 for the next 10 years. 

Due to the import 90 day stock must be calculated, so the stock 

level is 1060 ton~, the stock value is 0,85 x 106 Afs. 

Monthly use: 354 tons, value of it: 0,3 x 106 Afs/month 

4.1.1.4. Limestone is essential for the production 

Yearly necessity of limestone: 80.100 x 0,030 = 2403 t/year 

Limestone is available at ~everal quarries in Afghanistan. 

Its price is: 1.000 Afs/ton, i.e. 20 USO/ton. 

Prior to the steel production the preparation of the limestone 

(lime-burning) is made in the lime-kiln to be implemented in the 

plant. 
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A 30 day stock is necessary, so the stock level is 200 tons. 

Stock value: 0,2 x 106 Afs. 

Monthly use: 200 tons. Value of limestone used: 0,2 x 106 Afs. 

The price trend of the limestone is expected to be 1,035 durin9 

the next 10 years. 

4.1.1.5. Fluorite is necessary for th~ production 

Yearly necessity: 80.100 x 0,012 = 961,2 t/year 

The fluorite is an important material of the steel metallurgy, 

on the world market it is sold according to standard specifi

cations. Afghanistan has to import it. 

Its price is 200 USD/ton, i.e. 10.000 Afs/ton on the world 

market. 

Because of impors 90 day stock must be calculated with. 

Stock level: 240 tons. Value of stock: 2,4 x 10
6 

Afs. 

Monthly use: 80 tons. Value of fluorite used: 0,8 x 106 Afs/month. 

The price index of the fluorite is expected to be 1,04 during 

the next 10 years. 

4.1.1.6. Breeze 

It is one of the most important auxiliaries of the economical 

steel production based on scrap basis, yearly demand is: 

80.100 x 0,02 • 1602 tons/year 

The price of breeze on the world market is: 320 USD/ton. 

It is to be imported. 
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Its d',,nestic price is: 16.000 Afs/ton. It is easily available, 

so 30 day stock must be kept. 

Stock level: 133,5 tons. value of stock: 41 x 10
6 

Afs. 

Monthly use: 133,5 tons. Value of breeze used: 2,1 x 106 Afs/month. 

The price index of the breeze is expected tc be 1,025 during 

the next 10 years. 

4.1.1.7. Graphite electrodes 

They are essential means of steel production in furnace. 

Yearly demand id: 80.100 x 0,007 = 560,7 tons/year. It is avail~ 

able from import. 

The import price is: 1.600 USD/ton. i.e. 80.000 Afs/ton. 

There is standard for the graphite electrodes of the electric 

arc furnaces, they can be ordered on this basis. Because of its 

high value 1,5 month stock is reasonable. 

Stock level: 70 cons. V?lue of stock: 5,6 x 106 Afs. 

Monthly use: 46,7 tons. Value of use: 3,7 x 106 Afs. 

Expected price index of the electrodes: 1,045. 

4.1.2. Auxiliaries 

4.1.2.1. Refractory materials for steel production, continuous casting 

and rolling 

Yearly necessity: 

• The refractory material demand of the steel production 

80.100 x 0,025 = 2002,5 t/year 
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The world market price of furnace masoning materials: 720 USD/t, 

i.e. 36.000 Afs/t • 

• The refractory material demand of the continuous casting: 

75.600 x 0,015 = 1134,0 t/year 

Their world market price is: 180 USD/t, i.e. 9.000 Afs/t • 

• The refractory material demand of the rolling mill: 

68.400 x 0,0018 = 123,1 t/year 

Their world market price is: 170 USD/t, i.e. 8.500 Afs/t. 

Total demand on refractory materials 

Denomination Yearly quantity Price Yearly use 
in tons Afs/t 106 Afs 

Arc furnace 2002,5 36.000 1i.09 

Continuous castinq ?134,0 9.000 10.21 

Rolling mill 123, 1 a.500 1.05 

T 0 TA L: 3259,6 25.570,6 83,35 

A 4 month (120 days) stock is necessary for the import and the 

security production. 

Stock level: 1086,5 tons. Value of stock: 27,78 x 106 Afs. 

The monthly use is not characteristic, the reconstruction of 

the furnace is cyclic (for example the life-time of the c<Y:er 

can reach 120 charges, that of the bottom can be even 2000 

charges). 
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4.1.2.2. Treating tools for casting and rolling 

- Use of crystalliting: 75.600 x 0,012 

Material to be imported. 

90,72 t/year 

Import pr ice: 1. 200 USD/t, i.e. 60. OOIJ Afs/t. 

- Use of rolls: 68.400 x 0,0025 ~ 171,0 t/year. 

i1aterial to be imported. 

Tmport price: 1.000 USD/t, i.e. 50.000 Afs/t. 

- Other tools: 68.400 x 0,0006 = 41,0 t/year 

Material to be imported. 

Import price: 700 USD/t, i.e. 35.000 Afs/t. 

Total demand on treating tools 

~ 

Denomination Yearly ~antity Price Yearly use 
in tons Afs/t 106 Afs 

Crystalliter 90,72 60.000 5,44 

Rolls 

Others 

TOTA 

171 ,oo 50.000 8,55 

41,00 35.000 1,44 

L: 302,72 50,971,2 15,43 

The magnitude of tools stock is half a year (180 days) because 

of flexibility of programming and time demand of reoperatings 

of tools. 

Stock level: 151,4 tons. 

Monthly use: 25,2 tons. 

Value of stock: 7,72 x 106 Afs. 

Value of tools used: 1,29 x 106 Afs per 
month. 
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4.3.1. Materials for maintenance 

The materials for maintenance belong to two groups in every 

factory unit, on the one hand they are traditional materials 

to be obtained in trade, e.g. shafts, round steels, ingots, 

rolled section steels, sheets, welding materials, etc., on 

the other hand they are subassembed reserve sp~re parts se

cured in t;.c framework of contract with equipment suppliers. 

The total y~arly cost of maintenance is fixed in 10 % of the 

V3lue of the machinery/equipment~ 20 % or which is co-opera

tional expenditure on wages, 35 % is subassembled spare parts, 

45 % is maintenance material available in trade. 

Cost of maintenance 

Factory unit 

Steel prod. 

Continuous 
casting 

Rolling mill 

T 0 TA L 

Est. average 
pr ices (Afs/t) 

Yearly quant./t 

Maint. cost 
yearly 

49, 1 

39,0 

74,1 

162,2 

Coop.mount. 
cost 

9,8 

7,8 

14,8 

32,4 

Comm. maint. Subassemb. 
cost spare p. 

Total 

cost 

22,1 17 ,2 39,3 

17 ,5 13, 7 31,2 

33,4 25,9 59,3 

73,0 56,8 129,8 

21250,0 42500,0 27206,0 

3435 1336 4771 
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One-month stock is enough from the commercial materials = 286,3 t 

its value: 6,1 x 106 Afs 

Six-month stock is necessary from the subassemblEd spare · 

parts = 668,0 t 

its value: 28,4 x 106 Afs 

TOTAL STOCK: 954,3 t, its value: 34,5 x 106 Afs 

The price index of the maintenance material can be estimated to 

be 1 ,035. 

4.1.4. Public utilities 

4.1.4.1. Energy resources 

Electric power means the most important energy resource for the 

mini steel plant. The electric energy is used in three ways: 

Thermic, technological energy from 15 KV network 

Motor energy 

Lighting energy 

from 380 V network 

from 220 v network 

In all the three cases 50 Hz alternating current is used. 

Electric power can be drawn from the 22 KW power transmission 

line to be built from the Soviet Union with the building up of 

the electric network. The costs of the supply are included in 

tt.e cost estimation of this study. 
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The ne>:t table shows the yearly use of electric energy broken 

down according to factory units. 

Factory unit 15 KV 380 v 220 v Total 
MWh MWh MWh MWh 

Steel 
50863,5 1602,0 160,2 52625,7 production 

Continuous 2116,8 151, 2 2268,0 casting 

Rolling 7524,0 342,0 7866,0 

TOTA L 50862,5 11242,8 653,4 62759,7 

Use of shift 1 16954,5 3935,0 20889,5 

Use of shift 2 16954,5 3653,9 265,0 20873,4 

Use of shift 3 16954,5 3653,9 388 ,4 20996,8 

Price of the electric power: 1,5 Afs/KWh. 

Price index: 1,035. 

Value of electr. 
power 106 Afs/y 

78,9 

3,4 

11 ,8 

94, 1 

31,3 

31,3 

31,5 

Natural gas is also significant energy ehich is available in 

case of Mazare Sharif localization. In this case other energy 

sour~es are not necessary. If the establishment is not in the 

region of Mazare Sharif, fuel oil should be used instead of 

natural gas. 

a) Use of natural gas 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Denomination of 
factory 

Steel production 

Rolling 

TOTAL 

Normal m3/year 

2002,5 

4617,0 

6619,5 

Unit p5ice 
Afs/Nm 

1 ,6 

1, 6 

1,6 

Value 
106 Afs 

3,2 

7,4 

10,6 
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b) Use of fuel oil 

Denomination ton/year Unit price Value 
of factory AfsjNm3 106 Afs 

Steel production 1698,4 17000 28,9 

Rolling 3898,8 17000 66,3 

TOTAL 5597,2 17000 95,2 

c) Use of mixed fuel: natural gas and fuel oil 

Denomination Price Value 
of factory 106 Afs 

Steel production 2002,5 Nm3 gas 1,6 Afs/Nm3 3,2 

Rolling 3898,8 toil 17. 000 Afs/t 66,3 

TOTAL 69,5 

To avoid the distorting influence of the price rates variation 

C was used in the study. 

The price index of the fuel can be estimated to be 1,035. 

Other energy sources are also necessary such as oxygen and 

compressed air, but these are produced in the own verticum 

of the plant. The electric power necessary for their production 

is included in the demand on motor electric power. 

4.1.4.2. Public utilities 

The mini steel plant has its own industrial water network and 

water treatment plant. The supply can be secured from own well. 

There is no output of industrial waste water. 

The mini steel plant needs only the outlet of biological sewage 

which should be joined to the urban sewarage network. 
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The mini steel plant keeps the air contamination within the pre

scribed level as the furnaces will be equippped with smoke and 

gas purifyers. 

4.2. Materials and inputs for .the Pul-i-Charki development 

marked "C" 

The statements are the same as those of Chapter 4.1. 

In the following the differences and the numerical data will 

be introduced. 

The basic production data are as follows: 

. Production of liquid steel: 23.700 t/year 

. Production of ingot mad by continuous 
casting: 22.400 t/year 

. Production of rolled section steel: 20.000 t/year 

4.2.1. Raw materials 

4.2.1.1. Steel and iron scrap 

Necessary quantity of these materials: 

23.700 x 1,145 = 27.136,5 t/year 

Returning scrap of steel production: 

23.700 x 0,031 = 734,7 t/year 

Returning sc~ap of continuous casting: 

22.400 x 0,005 : 112,0 t/year 

Returning scrap of rolling of rolled section steel: 

20.000 x 0,105 = 2.100 t/year 

Steel scrap necessary for the production process: 

27.136,5 - (734,7 + 112,0 + 2.100) = 24.189,8 t/year 
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90 % of the scrap is stored in the territory of the Jangalak 

Metal Works (at the time of the opening of the plant it is 

about 100.000 tons). Two week stock is enough in the territory 

of the factory. The distance is five km. 

Stock level: 1.130 tons Value of stock: 1,8 x 106 Afs. 

Use: 2.015,8 t/month. value of materials to be used: 

8,5 x 106 Afs/month. 

Transportation is continuous and steady. Number of lorries enga

ged in transportation is as follows: 

2015,8 
• Daily demand on transportation = 25 = 80,6 tons 

• Time demand of one 15 ton lorry: about 100 minutes. 

Daily number of turn-rounds of the lorry (in 2 shifts): 

2 x 8 x 60 x 0,8 
= 

100 

• Necessary No. of truck loads/day = 
10 

• Number of lorries necessary = 13,4 = 
7,68 

4.2.1.2. Ferrous alloyings 

Quantity necessary of ferrous alloyings: 

23.700 x 0,013 = 308,1 t/year. 

Its value: 9,2 x 106 Afs. 

7,68 

80,6 = 13,4 
x 0,6 

2 pcs 



90 day stock: 

Stock level: 77,0 tons 

Monthly use: 25,7 tons 

Value of stock: 2,3 x 1c6 Afs 
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Value of materials to be used: 0,77 x 106 Afs 

4.2.1.3. Iron ore 

Quantity necessary of iron ore: 

23.700 x u,053 = 1.256,1 t/year 

Its value: 106 Af::./year 

90 day stock: 

Stock level: J14 t/year 

Monthly use: 104,2 tons 

4.2.1.4. Limestone 

Necessary quantity of limestone: 

23.700 x 0,03 = 711 t/year 

Its value: 0,7 x 106 Afs/year 

3 0 day stock: 

Stock level: 59,3 t/year 

Monthly use: 59,3 tons 

4.2.1.5. Fluoritu 

Necessary quantity of fluorite: 

23.700 x 0,012 = 284,4 t/year 

Its value: 2,8 x 106 Afs 

Its value: 0,25 x 106 Afs 

Its value: 0,08 x 106 Afs 

Value of stock: 0,06 x 106 Afs 

Its value: 0,06 x 106 Afs 

I\ 
I\ 

~/) \ 
~ ,/ 



90 day stock: 

Stock level: 71,1 t/year 

Monthly use: 23,7 t/year 

4.2.1.6. Breeze 

Necessary quantity of breeze: 

23.700 x 0,02 :: 474,0 t/year 

Its value: 7,6 x 106 Afs 

~o day stock: 

Stock level: 39,5 t/year 

Monthly use: 39,5 t/year 

4.2.1.7. Graphite electrodes 
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Value of stock: 0,7 x 106 Afs 

Value: 0,2 x 106 Afs 

Value of stock: 0,6 x 106 Afs 

value: 0,6 x 106 Afs 

Necessary quantity of graphite electrodes: 

23.700 x 0,008 = 189,6 t/year 

Its value: 15,2 x 106 Afs 

45 day stock: 

Stock level: 23,7 t/year 

Monthly us~: 15,8 t/year 

4.2.2. Auxiliaries 

4.2.2.1. Refractory materials 

1ialue of stock: 1 , 9 x 106 Afs 

Value: 1,3 x 106 Afs 

Refractory material demand of steel production and continuous 

casting is as follows: 

23.700 x 0,025 • 592,5 t/year Its value: 21,3x106 Afs 
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Refractory material demand of the rolling mill: 

20.000 x 0,0025 = 50,0 t/year Its value: 0,4 x 106 Afs 

Factory ~early quantity Price Yearly use 
unit tons Afs/t 106 Afs 

Steel production + 592,5 36.000 21,3 
continuous casting 

Rolling 50,0 8.500 0,4 

T 0 TA L 642,5 33.774,3 21,7 

120 day stock: ' 

Stock level: 211,2 t/year Value of stock: 7,1 x 106 Afs 

4.2.2.2. Treating tools 

use of crystalliters: 

23.700 x 0,005 = 118,5 t/year Its value: 7,1 x 106 Afs/year 

use of rolls: 

20.000 x 0,0028 = 56,0 t/year Its value: 2,8 x 106 Afs/year 

use of other tools: 

20.000 x 0,012 = 24 t/year Its value: 0,8 x 106 Afs/year 



Total demand on tools 

Yearly 
Denomination Quantity t 

Crystalliters 118,5 

Rolls 56,0 

Other tools 24,0 

TOT A L 198,5 

180 day stock 

Stock level: 99,3 t/year 

Monthly use: 16,5 t/year 

4.2.3. Maintenance material£ 

Factory 
unit 
name 

Steel 
production 

Rolling 

TOTAL 

Estimated 
average 

Ma int. 
yearly 

20,7 

10,0 

30,7 

Yearly quantity 

cost 
106Afs 

Coop. 
works 
106Afs 

4,2 

2,0 

6,2 
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Unit price Yearly use 
Afs/t 106 Afs 

60.000 7, 1 

50.000 2,8 

35.000 c,0 

53.904,2 10,7 

Value of stock: 5,4 x 106 Afs 

Value: 0,9 x 106 Afs 

Conunerc. 
materials 

106 Afs 

9,3 

5,4 

13,8 

21.250 
Afs/t 

649,4 t 

Subassembl. 
spare parts 

106 Afs 

7,2 

3,5 

10,7 

42.500 
Afs/t 

251,8 t 

Total 

16,5 

0,0 

24,5 

27.186 
Afs/t 

901,2 t 
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Stock of commercial materials: 

30 day stock: 54,1 t/year 6 Its value: 1,1 x 10 Afs 

Subassernbled reserve: 

180 day stock: 125,9 t/year Its value: 5,4 x 106 Afs 

TOTAL STOCK: 180,0 t/year Its value: 6,5 x 106 Afs 

4.2.4. Public utilities 

4.2.4.1. Energy resources 

Denomination of 15 KV 380 v 220 v Total Value of 
factor" unit MWh IMWh MWh MWh electric 

power 
106Afs/y 

Steel product. + 15.168,0 639,0 71 , 1 15.876,0 23,8 cont. casting 

Rolling 2700,0 100,0 2.800,0 4,2 

TOTA L 15 .168, 0 3339,9 171 , 1 18.676,0 18,0 

1st shift 5.056,0 1169,0 6.225,0 9,3 

2nd shift 5.056,0 1085,4 85,0 6.226,4 9,3 

3rd shift 5.056,0 1085,5 86, 1 6.227,6 9,4 
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Demand on fuel oil (in Pul-i-Charki natural gas is not available) 

f·actory unit t/year Unit price 
Afs/ton 

Steel production + 284,4 17.000 
continuous casting 

Rolling 1.200,0 17.000 

TOTAL 1.484,4 17 .ooo 

Stock: 

Stock level: 61,5 t/year 

Monthly use: 123,7 t/month 

4.2.4.2. Public utilities 

Value: 106 Afs 

4,8 

20,4 

25,2 

Value of stock: 1,1 x 106 Afs 

Its value: 2,1 x 106 Afs 

The statements are the same as in Chapter 4.1.4.2. 

Appendix 34. contains the table of materials listed in Ch~pter 

4.2. 
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5. LOCATION AND SITE 

The next series of objectives should be realized optimally when deter

mining the site of the metallurgical plants to be established. 

- The transportation possibilities of Afghanistan are limited and ex

pensive that is why the transportation necessities should be limited 

at the minimal level both in case of the realization of the finish 

product and in that of the raw materials. 

- The plant should be located at such a site where the drawing of 

electric power can be solved in order to build up the necessary capa

city of 27 and 7 MW. 

- Natural gas or fuel are important energy resources for the metallur

gical plants: the first is domestic, the latter one comes from import. 

The location should possibly demand the use of national energies. 

- The demand on water of the metallurgy is significant that is why the 

sit~ should be rich in water. 

- Deriving from the character of the mini steel plant the demand on 

staff is not significant in comparison with the population of Afgha

nistan, but the characteristics of the metallurgical plants (thr~e 

shifts, hot workshop, noise, heat, etc.) demand on industrialized 

territorial background. 

The site of location should secure the lodging and provision (housing 

conditions, shop system, etc.) of the workers. 
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- The determined site should correspond to the line of policy concerning 

industrial development of the country on the long run. 

5.1. Location 

The optimal solution of the above objectives means the appropriate 

choice of the location. In this respect our work is oriented to 

three basic objectives. 

1. Territorial location of the scrap base (bases) 

2. Analysis of the market demand-territory by territory 

3. Possibilities of electric power supply. 

The next table is made by grouping the data of the above criteria 

according to the territories introduced in the four big chapters 

and in Chapter 3.1.3: 

Territorial units Rate of Market Possibilities 
scrap demand for drawing Evaluation 

' ' electric power 

Northern indust-
50 44,3 Mazare Sharif possible rial area 

Pul-i-Charki 

I<abul industrial 
35 45,9 Kabul, but in limited area a strongly possibility limited qty 

Middle-Afghanistan 10 6,0 excluded 

South-West Afgha-
5 3,8 Kandahar exc,_uded 

nistan 
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According to the above table we arrived to the conclusion that 

Middle Afghanistan and South-West Afghanistan may be excluded: 

more exactly the following counties: Ghasi, Paktia, Badghis, 

Zabul, Uruzgan, Ghov, Paktika, Herat, Farak, Nimroz, Helmend, 

Kandahar. 

All the basic reasons of the location in the northern industrial 

area are available, but the following facts mean significant 

problems: 

- Nearly 50 % of the market demand arises in the Kabul area and 

35 % of the raw material of the steel production is also to be 

fcund of this area, the storing of which causes problems for the 

area already now. 

- As a first step the team examined the possibilities of a mini 

steel plant to be established in the northern area with bigger 

and wider range of manufactuce (variation 1. and 2.). 

Because of the transportation, first of all because of the 

costs of the transportation of the scrap fr~m Kabul and that 

of the transportation of the products back these variations 

were excluded as they are not profitable. 

- The solution of the problem (according to variation 3.) is in 

the compromise in location which calculates with the reconstruc

tion and fusion of the Kabul Pul-i-Charki rolling mills and 

suggests their developm~nt to '1ertical plants for using the 

factories and sites already existing. The electric energy drawing 

is the main limiting factor of the Kabul location and the magni

tude to be established should confirm with this. 

On the other hand this corresponds to the possible capacity of 

the rolling mills and with the plant magnitude deriving from the 

scrap stocks of the area. 



Page: 116 

The above listed reasons make clear the suggested solution, i.e. 

that the metallurgical base is advisable to be established in 

two areas: 

About 80x103 t capacity in the northern industrial area 

About 23x103 t capacity in the Kabul industrial area. 

5.1.1. Choice of location for the 80.000 t/year capacity M.S.P. 

The territories in question are determined by the possibilities 

of electric power drawing which is possible in the following 

areas: 

Mazare Sharif 

• Pul-i-Khumuri 

• Kunduz 

The evaluation of the above listed areas is as follows: 

Mazare Sharif 

- 75 % of the scrap in the northern industrial area can be found 

and developed there. 

- nomestic natural gas is available in this territory. 

- It is rich in water, the water demand can be satisfied on 

relatively low costs. 

- The industrial background of the territory is secured. 

- The conditions of manpower supply are good, it is a developing 

industrial town, the supply is organized. 

- Public utilities are in advanced stage in the town, the biolo

gical sewage of the mini steel plant does not cause any problem. 
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- The soil mechanical characteristics of the territory are suit

able for the implementation of the project of the mini steel 

plant on relatively low costs. 

- The development of Mazare Sharif is one of the objectives 

of industrial development policy in Afghanistan. 

- The town is situated on the main 1oad of the country fairly 

near to the 11orthern border, relatively far from the other parts 

of the country, far from Kabul, too. 

- The area is suitable for establishing the mini steel plant 

from everv aspects. Its only disadvantage is that it is in the 

border z0.1e of the northern industrial area, 770 kms from Kabul. 

Pul-i-Khumuri 

- The town lies in the centre of the northern industrial area, 

it is the most favourable territory from the point of view of 

the transportation. 

- The bulk of the raw materials of the mini steel plant is not 

stored in this district of the northern industrial area and it 

does not originate there. 

- The territory has some industrial background, but it is not 

so developed as in Mazare Sharif. 

- Public utilities of the town are poor, the biological sewage 

of the mini steel plant may cause problems. 

- 7he town is rich in water, the satisfaction of the water demand 

of the mini steel plant will not cause problems. 

- Because of the soil mechanical data and geographic conditions 

the buildings need costly foundations. 
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- The town is ·Situated at the main road of the country. 

- The natural gas treasure cannot be used in this area. Building 

of pipe-line is possible, but its costs are siQnificant and it 

is not included in the policy concerning industrial development. 

On the basis of the above listed aspects this territory is less 

suitable for the establishment of the mini steel plant comparing 

with Mazare Sharif. 

Kunduz 

This is the least suitable area for the location of the mini 

steel plant from three possible ones because: 

- It is situated in the border zone of the northern industrial 

area and not at the main road. 

- Due to its geological characteristics the costs of the building 

would be the highest here. 

- The transportation costs of the scrap serving as raw material 

would be the highest here. 

- The using possibilities of natural gas are insufficient. 

- The industrial background is relatively weak. 

Our suggestion is to locate the mini steel plant in Hazare 

Sharif on the basis of the above outlined reasons, but the loca

tion possibilities of Pul-i-Kumuri can not be excluded. 

5.1.2. Choice of location for the 23.000 t/year capacity M.S.P. 

In the Kabul area the Pul-i-Charki industrial area means the 

only reality for establishing the mini steel plant. 
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:>.2. Site 

5.2.1. Choice of site for the 80.000 t/year capacity M.S.P. 

The team examined the establishment of the mini steel plant in 

two territories: 

a) In Mazare Sharif on the sites to be found in the map 

in A}J,t>endix 20. 

b) At the chemical fertilizer plant 20 kms from the town 

marked on the map in Appendix 2. 

We consider both territories as suitable, but - from the point 

of view of the urban development - the establishment at the 

chemical fertilizer factory seems to be more favourable, we 

s•Jggest this solution. 

5.2.2. Choice of site for the 23.000 t/year capacity M.S.P. 

As we suggest the development, the extension into full verticum 

of the rolling mills already existing and their leading under 

common management; a site of the establishment is given in the 

territory of one of the rolling mills near to Kabul shown on the 

map in Appendix 3. 

The 23.000 t/year capacity mini steel plant needs 1 hectare 

(cca. 9000 m2, which is available in the territory of the given 

factories. 

5.3. Notes to Chapter 5. 

When preparing this study we were not in the position to make 

all the necessary steps in support of determining the site 
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because: 

- there were obstacles of the survey on the spot necessary for 

determining che siteJ 

- maps were not available in suitable size necessary for deter

mining the siteJ 

- data about soil mechanics were not available during the pre

paration of the study. 
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6. PROJECT ENGINEERING 

We do not deal with the selection of the technological process ot 

the proposed development in the framework of this TES, because this 

task was already fulfilled by the writers of the •.s., the conclusions 

drawn by them are ar.ceptable, we agree with them, i.e. the technology 

chosen is the following both in connection with "A" and "C": 

• Preparation of steel scrap 

• Electric arc furnace steel production on scrap base 

• Continuous ingot casting 

Rolling into bar, ingot, wire (in plant "A") 

• Rolling into rolled section steel (in plant "C") 

The detailed introduction to the production technology of plant "A" 

means the basis to the introduction, plant "C" is introduced in such 

a profoundity which is reasoned by the differences. 

The lay-out plans attached to Appendix 4. belong to the general 

introduction. 

6.1. Description of the various factory units and short explanation of 

the applied technology for M.S.P. in north 

6.1.1.1. Steel works 

The parts of the steel works are as follows: 

• raw material preparation area 

• melting shop 

• casting shop 

• ingot storing area 
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Raw material preparation area 

Steel scrap delivered to the plant will be stored in the scrap 

yard and it will be selected by means of a mobile loading machine. 

Motor car debris are prepared for disassembling which is done 

by hand and/or cutting torch. Disassembled debris and house-hold 

scraps are then handled by a baling press, whereas any other 

type of scrap coming in, as well as the plant's own returns coming 

from the rolling mill, are cut to the required size by alligator 

shears. Steel scrap thus prepared will be transported to the 

raw materia: storing bunkers in the furnace hall by means of 

a bridge crane provided with a polyp-grab or with a lifting 

magnet. 

The raw material preparation area is working in 2 shifts. 

Melting and casting shop, ingot storage area 

The deep bunkers in the furnace hall contain a stock of charge 

material fashioned in a chargeable size, sufficient for several 

days. Bridge cranes provided with lifting magnets transport the 

prepared steel scrap from the raw material storing bunkers into 

the charging buckets of the furnaces. After weighing, the buckets 

are emptied into the furnaces with the help of the bridge cranes. 

The melting shop includes two stee-producing electric arc fur

naces of 15 ton nominal capacity each, producing in a one-slag 

process the liquid steel required for the continuous casting 

shop. The melting shop is provided with all auxiliary equipment 

required for the operation of the two steel-producing arc fur

naces. 

Liquid steel is tapped into bottom-pouring ladles transported by 
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the casting crane onto the intermediate ladle of the continuous 

casting shop. Through a well-harmonized operation of the two steel 

-producing arc furnaces the possibility of the regular feeding 

of the continuous casting machine may be assured. 

The two-strand continuous casting machine is suitable to cast 

continuously cast ing·:Jts of 90 x 90 mm or 130 x 130 mm (or any 

size betwe~n these limits), and to cut them to size. 

Ingots cut to size are stored in the ingot storing area and hand

led by a bridge crane provided with a lifting magnet. 

The melting and casting shop, as well as the ingot storing area 

are working in 3 shifts. 

6.1.1.2. Rolling mill 

A bridge crane, provided with a lifting magnet and having a 

working capacity of 25 to 28 tons/hour, transpor~s the ingots 

from the ingot storing area to the pusher-type furnace of the 

rolling mill. 

Ingots pre-heated to rolling temperature in the pusher-type 

furnace, are rolled to the required size by the rolling mill 

consisting of: 

- a three-high roughing train, 

- two-high intermediate trai.ns and 

- a two-high continuous finishing train. 

It is provided with the necessary cooling benches, coil-cooler 

conveyor, flying sliears, and all other necessary auxiliary 

equipment. 
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The rolling mill delivers as finished products: reinforcing 

steel wires of 6-10 mm diameter in coils of appr. 300 kg, and 

reinforcing steel rods of 12-32 mm diameter and 12 m length 

in bundles. 

TWO bridge cranes are operating in the rolling mill. The rolling 

mill works in 2 shifts. 

6.1.1.3. Auxiliary establishments 

Electric energy supply 

The electric energy supply of the mini-steel plant is assured 

by the use of the 15 kV national network. The supply system 

extends from the sub-station inside the plant. 

Total bu~it-in electric energy demand of the whole plant amounts 

to approx 26 MW. 

An emergency power generating unit of 200 kW is also necessary 

for the power supply in the case of failure of the national net

work for units which must absolutely be kept in operation 

(cranes,· lighting, etc.). 

Water supply 

Water consumption of the steel plant and the rolling mill is 

high. 

The water supply is a closed system, and assures the cooling of 

the most important equipment of the plant, even in case of the 

electrical fall-out. 

The system assures the suitable purification to the outlet. 
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Supply of compressed air 

The supply of compressed air is assured by using a screw-comp

ressor. 

For the supply of compressed air no labour is required. 

Quality control 

Quality control is an indispensable, essential element in a 

steel plant and a rolling mill, but it is also required in 

connection with the water supply. 

Number of shifts at quality control: 3. 

Maintenance shop 

Troublefree operation of the mechanical and electric equipment 

in the various factory sections is an essential condition of 

continuous production activity. 

The rr.aintenance shop includes the following workshops: 

• locksmith and fitter shop 

• cutter shop 

• electric repair shop 

• spare parts storage 

• tools storage 

Number of shifts: 

• for maintenance 2 shifts 

tux 11reventive super-
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Storage of finished products 

The rolled products will be stored on an open-air storage area 

and loaded on trucks by cranes. 

Internal and general transportation 

The raw materials and the finished products will be transported 

within the plant's area by trucks and fork-lifts. 

For general transportation purposes 15 tons capacity trucks are 

to be considered. 

6.1.2. General technical data 

6.1.2.1. Time utilization; Production capacity 

- Effective working time: 300 days I year 

50 weeks I year 

17 shifts / week 

3 shifts / day 

8 hours / day 

Production capacity 

a) In the Steel Work: 75.600 t/year of continuously cast carbon 

steel of conunercial quality, in 90 mm x 90 mm x 4000 mm billets. 

b) In the Rolling Mill: 68.400 t/year of rolled products of which: 

appr. 38.000 t/year of ~ 6-10 mm and 12 mm in coils 

appr. 30.400 t/year of ~ 14-32 mm in bars. 



Electric energy 

Total power demand of which: 

• for the Steel Work 

• for the Rolling Mill 

Simultaneously required 

power supply 

voltage levels: 

Water supply 

Recirculated water quantities: 

in the Steel Work 

• in the Rolling Mill 

TOTAL QUANTITY: 

appr. 27 MW 

appr. 18 MW 

appr. 9 MW 

appr. 18 MW 

15 kV 50 C 

0,4 kV, 50 C. 

appr. 385 m3/h 

appr. 450 m3/h 

835 m3/h 
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Refill-water requirement of the system: appr. 70 m3/h 

Compressed air supply 

Maximum consumption: 

• in the Steel Work 

• in the Rolling Mill 

Natural gas 

Total joint consumption in 

Steel Work and Rolling Mill max. 

Specific aaw material demand 

(Informatory Data) 

appr. 300 Nm3/h 

appr. 1000 Nm3/h 

17.000 Nm3/day 
• 



a) per 1 ton of liquid steel: 

Steel scrap 

- Slag-forming agents 

- Ferro-alloying agents 

- Iron ore 

- Electrodes 

- Refractories 

- Natural gas 

- Electric power 

b) per 1 ton of rolled product: 

- Billets 

~ .Puel oil 

- Electric power 

- Lubricating oil 

- Rolls 
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1. 132 kg 

75 kg 

13 kg 

3 kg 

7 kg 

so kg 

30 Nm3 

635 kWh 

1. 060 kg 

68 kg 

120 kWh 

0,6 kg 

1 , 5 kg 

6.1.3. Space requirements and architectural features 

Technological buildings 

The technological buildings are forming one single block. There 

are three parallelly built main halls provided with oranes, each 

of which is connected with a wing. In the main halls and in the 

wings are the technological equipment installed. 

6.1.3.1. Furnace- and casting hall: Scrap preparation area 

• 
The furnace- and casting halls are built in a manner to form one 

block with the scrap preparation area. 

The length of the hall is transversally closed along by row of 

columns No. "1.". 
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In its full length, the hall is provided with a crane. 

- Furnace hall 22rn x 1G8 rn 

- Scrap disassembling area 22 x 72 rn 

- Height of the crane rail + 13 m 

- Clear height inside the hall 15 m 

- Number of cranes 2 

- Max. crane loadability 32 t 

Along rc:M of columns non there is an extension wing of 6 m span 

connected with the furnace hall. 

This extension takes up the laboratory, the foreman's office, the 

furnace transformer- and H.T. switch-gear room. 

The furnace hall has concrete flooring, while the floor of the 

scrap preparation area has no concrete flooring. 

The whole block is protected against rainfall. It has no walls, 

only a separation wall along the row of columns non between the 

furnace hall and the extension wing. 

6.1.3.2. Billet storing hall; Storing area for refractories and additives 

The billet storing hall has been designed in a manner to form 

one block with the area for the storage of refractories, slag

-forming agents and other additives. 

The length of the hall is transversally closEd along row of 

columns No. nLn. 

Full length of the hall is 15 x 12 m ~ 180 m of which only 108 m 

length is provided with cranes. 



Main data on the hall are as follows: 

- Billet storing hall area 18 x 108 m 

- Storing area for refractories, 
slag-forming agents and additives 18 x 72 m 

- Height of the crane rail 

- Clear height inside the hall 

- Number of er anes 

- Max. crane loadability 

+ 9 m 

11 m 

2 

10 t 
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The full ground floor area of the hall is made of concreteJ the 

hall is protected against rainfall, but has no surrounding walls. 

6.1.3.3. Hall of the rolling mill 

The hall has a span of 22.0 m and a length of 16 x 12,0 = 192,0 m 

provided with floor, walls and roofing, whereas the crane track 

continues in the open area outdoors for a further length of 

4 x 12.0 m. The outdoor section of the crane track does not 

require any bedding, roofing or side walls. 

Clear height of the hall is app~ox. 11 m. Along the full length 

of the hall on 15 ton and one 10 ton capacity crane are moving 

on rails at a height of + 9.0 m. The floor of the hall is made 

of concrete, foundations of the machines are of reinforced 

concrete. The hall is partly closed, made in the same manner as 

the previously mentioned halls. The roofing is of asbestos cement 

corrugated plates. 

Along the full length of row of columns "·A" the hall is connected 

with an extension wing having a span of 8 m, and a clear height 

of approx. 6 m. This extension building will house several work

shops. The room (length 48 m, span 10 m, clear height 7 m) for the 
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electric supply, the transformers and the switchboards will be 

locate~ also within this extension. 

A 3-ton capacity crane is working in the extension wing, for a 

length of 48 m. 

6.1.3.4. ~uildings for service facilities - maintenance workshop hall 

The hall has a span of 18 m, with a length of 90 m and a clear 

height of approx. 8 m. It includes a 3-ton crane moving along 

the full length of the hall, on rail, at a height of + 6.0 m. 

It is a closed hall, with asbestos-cement corrugated plate roof

ing. The floor is of concrete, and there is no requirement for 

special machine foundations. 

~uildings for water supp:y 

a) Building for drinking-water and industrial-water treatment 

The building has a ground surface of 18 x 18 m and a clear height 

of 5 m, having a reinforced concrete structure. The floor is made 

of concrete: the pumps do not require any special foundation. 

The hall has a span of 9 m and includes a 3-ton capacity inside

-assembly crane. 

b) Machine and pump-house for cooling-water purification 

The building has a ground surface of 12 x 36 m, and a clear height 

of 4 m, made of reinforced concrete structure. It includes a 

3-ton capacity inside-assembly crane. The hall has a span of 12 m, 

the floor is of concrete, and no special foundation is required. 
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c) Cooled water storing basin 

There are 8 reinforced concrete basins built in one unit, having 

a useful volume of 100 m3 each, and placed on 0.0 level (ground 

level). The basins have a clear height of 3 m and cover made of 

light roofing. The purpose of this roofing is the protection 

against sunlight and rough contaminations, only. The sidewalls 

of the basins support the cooling towers. As the cooling towers 

cover approx. 70 % of the basins, the light roofing is required 

to cover approx. 30 % of the basins, only. 

d) warm water storing basins 

There are 3 reinforced concrete basins built in one unit, having 

a useful volume of 100 ml each, and sunk below ground level. 

Each basin has a ground surface area of 6x6 m, they are surround

ed by hand-railings and covered with light roofing against sun

light and rough contamination. 

e) Mud sedimentation basins 

There are 2 reinforced concrete basins built in one unit, 2 m 

deep, having a ground surface area of 6x20 m each, and sunk into 

the ground. These basins are open at the top. 

f) Scala sedimentation basins 

There are 3 reinforced concrete basins built in one unit, 2 m 

deep, having a ground surface area of 6x20 m each, and sunk 

below ground level. These basins are open at the top. 
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g) Neutralizing pit 

It is a reinforced concrete pit sunk into the ground, having 

a useful volume of 50 m3 and provided with an acid-resistant 

coating. 

h) Digestion (resolving) basin 

It is a reinforced concrete tank sunk below ground level, 

having a ground surface area of 6x6 m. 

i) Pits for pumps and measuring instruments 

There are approximately 40 pits sunk below ground level and 

having altogether a volume of 300 m3• 

j) Fundations for steel tanks and machines in outdoor location 

It makes altogether approx. 300 m3 of tank and machine found-

at ions. 

k) Earth works required for water pipe laying 

Excavation of approx. 5000 m3 earth is required. 

1) Foundation for steel water tower 

According to point 7 c of your former proposal. 

Office and welfare bloc 

The office Luilding includes offiece rooms, converence rooms, 

telephone and telex rooms, etc. for the technical and economic 
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management and administrative staff - approx. 40 persons. 

It also includes locker rooms, showers, canteen and kitchen, 

etc., for approx. 120-140 persons per shift. 

Porters' lodges and scale houses are built in a unic bloc: the 

two rooms are of approx. 60 m3 volume. 

Storing tanks for fuel oil 

Steel tanks sunk into the gound, for the storing of approx. 

70-80 tons of fuel oil are required. 

Road system within the factory area 

A two-lane road system interconnecting the various buildings, 

having a length of 1300 m, with asphalt topping is to be con

sidered. 

Fencing around the plant 

In a length of approx. 1000 m, executed in the locally usual 

manner. 

6.1.3.5. Description of the equipment 

6.1.3.5.1. Raw material preparation area 

ONE Mobile loading machine moving on caterpillar designed to 

allow the adding of a polyp grab. 

Loading c~pacity: 

Beam length: 

max. 16 t 

max. 20 m 
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TEN Cutting torches to u. ,,;_-.. -~·.c:"'-: 0xygen - Natural gas. 

TEN Acetylene generat .:.nq "': 

Generating cap3ciLy: 

Operating pressure: 

ONE Cutting shears tu -u': 

thickness. 

ONE Scrap 0aling press 

Bale dimensions: 

ONE Bridge scale 

Weighing capacity: 

Weighing platform: 

ONE Bridge crane 

Span: 

Loading capacit:f 

Lifting height 

Power requirement: 

Weight: 

Diameter of magnet 

TWO Polyp grabs 

; ·~ .. ' 

J..i '" / 

f c~obile design. 

: 200 litres/hour 

1, 5 atm. 

:;,:,, x 500 x 300 mm 

1 ~1 tor.s 

1U,l}QQ x 3000 mm 

,, 
',, 

I c\.'iO kg 

c:r;,rox. 1330 mm 

Designed to be f~usp•:_-;.d::bl ,:, t:; a crane-hook or to a mobile 

loading machine. 

Volume: ::ipprox. 1,sm3 
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6.1.3.5.2. Melting and casting shop. Ing~t storage area 

ONE Electronic bridge scale 

Weighing capacity 

Weighing platf~rm 

TWO Bridge cranes 

Loading capacity 

Span 

max. 60 t 

4000 x 3800 mm 

10 tons 

20,5 m 

ONE Lifting magnet with electric power supply equipment 

Power requirement 

Weight 

Diameter of magnet 

ONE ELECTRIC ARC roRNACE 

Furnace capacity 

Charging method 

Diameter of furnace shell 

Diameter of graphite 
electrodes 

Electrode actuation 

Clamping of electrodes 

Loosening of electrodes 

Tilting of shell 

Tilting angle: 

in direction of spout 

in direction of door 

approx. 8,5 kW 

1840 kg 

approx. 1330 m 

2c tons 

by bucket of 10.5 m3 

3900 mm 

350 mm 

hydraulic 

by spring 

hydraulic 

hydraulic 

abt. 40° 

abt. 120 

Pressure of hydraulic system 24 bar 

Door actuation hydraulic 
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Rated capacity of furnace transformer 9000 kVA 

Maximum capacity of furnace transform. 13000 kVA 

Secondary voltage 

Capacity of reactor 

Rating of auxiliary equipment 

270-100 v 
1000 kVar 

25 kW 

Connection voltage: furnace transform. 15 kV, 50 Hz 

auxiliary equpmt. 3x3BO V, 50 Hz 

Cooling system open circuit water
cooling 

Cooling-water input temperature 

Cooling-water output temperature 

Hardness of cooling-water 

max. 25 oC 

max. 50 °c 
B OGH 

Consumption data 

Specific power consumption of melt-down 430 kWh/ton ±. 5 % 

Melt-down time (1520 °c) 66 min. + 5 % 

Cooling water consumption 32 m3/h B 0 GH 

Specific graph.te electrode 
consumption 5-7 kg/ton 

ONE Casting crane 

Load capacity 32/12.S t 

Span 20.5 m 

Speed of bridge approx. 60 m/sec. 

Lifting speed approx. 5/0,5 m/sec. 

Power demand approx. BO kW 

ONE 2 STRAND CONTINUOUS CASTING MACHINE 

consisting of: 

a) structural steel-work 

b) Mechanical equipment for continuous casting machine 
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c) Equipment for casting billet section (from 90 x 90 mm 

to 130 x 130 mm) 

d) Water cooling system 

e) Hydraulic system 

f) Compressed air system 

g) Mould lubrication system 

f) Machine lubrication system 

i) Steam removal system 

j) Control instrumentation 

k) Electrical equipment for continuous casting machine 

1) Mechanical equipment for billet removal 

m) Electrical equipment for billet removal 

n) Electric cables and lighting. 

Design limits 

- Product grade 

Cast billet size 

- Mould type 

- Billet length 

- Machine speed 

- Heat size 

- Number of strands 

- Cutting device 

a) Structiral steel-work 

plain carbon steel for re
inforced concrete 

from 90x90 mm to 130x130 mm 

curved 5 m radius 

4 metres max. 

6 m/sec. max. 

25 bons 

two 

automatic 

Structural steel-work is supporting the casting platform, 

the service platform and the machine components. Structural 

steel-work also consists of: stairways, handrailing, static 

support for ladle during casting, cooling chamber, miscella

neous steel-work, slag ch~tes, etc. 
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b) Mechanical equipment for continuous ca~ting machine 

The main equipments are as follows: 

• tundish equipped with nozzle changing device, tundish car 

with drive, supports for oscillating tables, independent 

oscillating drives, 

• guide groups with rollers for cooling and bending of 

billet equipped with piping and water spray system, 

• billet straightening groups with water-cooled rollers 

equipped with driving rollers, 

• billet automatic cutting to length and related equipment. 

c) Equipment for casting billet, section from 90x90 nun to 

130x130 nun 

The main equipments are as follows: 

Mold bodies, copper molds, straight and beinq roller guides 

groups, dummy bars, etc. 

d) Water cooling system 

Water cooling for molds, chamber and machine parts is request

ed. The water cooling system is to be completed of piping, 

flanges, manual and motorized valves. 

e) Hydraulic system 

All systems are to be completed of hydraulic units, pumps 

motors, cylinders, etc. 
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f) fompressed air system 

It is comprising of distribution piping within the machine, 

valves, pressure requlators, etc. 

g) Mold lubrication system 

It is to be completed of lubrication units, motor-pumps, oil 

tanks, oil flow adjustable from the casting platform, piping, 

fittings, etc. 

f) Machine lubrication system 

Centralized automatic grease lubrication system for shear 

moving parts complete of distribution, piping, fixings, 

adjustable flow, etc. is also requested. 

i) Spray chamber steam removal system 

It is comprising of steel temperature indicatiors, moulds, 

water cooling system instrumentation for indicating water 

temperature, pressure and water flow, as well as: 

• chamber cooling system instrumentation for indicating 

pressure and water flow, 

• machine parts cooling system instrumentation, 

• casting speed indicators, 

• mould oscillation frequency indicators, 

• casting time indicator, 

• compressed air indicator, 

• miscellaneous instruments. 
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k) Electrical equipment for continuous casting machine 

Complete set of A.C. and D.C. motors. 

All required electric remote controlled equipments. 

Electric equipment for control ar.~ motor protection, entry 

electric cabinets and distributior.. 

Cabinets for strand controls. Instument control panels. 

1) Mechanical equipment f.or billet removal 

• Billet roller tables, dummy bar roller tables, billet 

transfer tables, billet collecting bed and rela~ed trans

missions, etc. 

m) Electrical equipment for billet removal 

All required A.C. motors, remote control electric equipment 

for motor control and protection. Electric panels, control 

pulpitc etc. 

n) Electric cables and lighting 

All eLectric cable and wiring within the continuous casting 

machine plant. 

Lighting system within the casting machine. 

SIX Bottom-pouring ladles 

Volume 

ONE '!'We-stand ladle-heating equipment 

ONE Ladle cooling equipment 

16 tons 

The ladles are cooled by means of air-blowers. 

TWELVE Containers for material transport. 
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ONE Motor truck to transport the containers 

Diesel driven motor car provided with a hydraulic lifting 

device to transport the material storing containers. 

EIGHT Slag trays 

Volume 

Material 

ONE Stopper drying furnace 

TWO Balances 

approx. 0,5 m3 

cast iron 

The balances are provided with dial indication and are used 

to the weighing of the alloying agents and other additives, 

up to a weighing limit of 500 kg. 

TWO Bridge cranes 

Load capacity 

Span 

Lifting height 

10 tons 

16,5 m 

12 m 

'IWO Billet loading magnets serving to load 

90 x 90 x 4000 nun size continuously cast billets. 

HAND tools 

Comprising all kinds of hand tools used in a steel plant, 

and in a number calculated for the required manpower. 

6.1.3.5.3. Rolling mill 

Pusher-type reheating furnace (Technical data) 

Material to reheat square billets 90x90x4000 mm 

~~----------------............... ..... 
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Billet progress 

Combustion fuels 
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25 + 28 t/hour of billets ot the 

above size 

on one row 

natural gas 

It is a furnace with two different burner areas and billets 

progressing on one row. 

The billets, loaded by the pusher, go first through the pre

heating tunnel where they are lapped on tap by the combustion 

products. 

They proceed to the proper heating area and at last to the 

uniformization area where they are side-discharged. 

In the first part of the path the billets are supported by 

metal guides; in the heating and uniformization areas by 

sole with ceramic guides :ncorporated showing a high resis

tance to wear and to the thermochemical action of slag. 

6.1.3.5.3.1. Machinery for rolling mill 

ONE Pawl-type billet charger-pusher 

Chargeable billets: from (90x90 to 130x130) x 4000 mm 

on one row 

Pushing force: 

Travel: 

ONE Wheeled discharger 

Pushing force: 

Forwarding speed: 

Pushing head travel: 

60,000 kg max. 

1,000 mm max. 

500 kg max. 

1. 5 m/sec. 

7.000 mm 
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ONE Discharging roller 

dia. 265 mm by 800 mm barrel length 

ONE Roller table designed to convey the billets to the 

420 mm dia. roughing train. 

Length 11 m 

6 Powered rollers dia. 265 mm by 700 mm barrel length 

5 Powered rollers dia. 265 mm by 400 nun barrel length 

ONE Flywheel for the driving ui.it of the train. 

The fl}'Wheel is completed with: 

semielastic pin coupling at motor side 

gear coupling with shear pins at gear box side. 

ONE Simple reduction gear box with a built-in 3-high pinion 

stand. 

Transmittable power 

Service factor 

Reduction ratio 

Pinion centres 

1100 kW 

2,5 

1 to 6.25 

(750 m to 120 Rpm approx.) 

420 mm 

TWO 3-high roll stands, designed for rolls mounted on fabric 

bearings. 

Roll dia. 

Barrel length 

The stands are complete with: 

460-400 mm 

1400 & 1200 mm respectively 

shoe plate complete with anchoring bolts 

• 3 articulated-wobbler spindles complete with coupling 

boxes 
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• 3 wobbler spindles, complete with coupling boxes 

• 2 spindle supports 

Mechanization before the 420 mm train, consisting of: 

a) Fixed table on duty at the first stand 

length: 10.4 m 

11 powered rollers dia. 265 mm by 1400 nun barrel length 

The table complete with: 

set of shaped rollers for transportation of big ovals 

set of chutes for semiautomatic rolling 

b) Roller table after the fixed table 

lengt~: 5.5 m 

5 powered 2-groove rollers for oval transportation 

c) Repeater with rear liftable wall between the 1st and 

the 2nd stand 

pitth: 3000 mr:. 

d) Repeater with rear liftable wall on duty at the 2nd stand 

pitch: 2000 mm 

Mechanization after the 420 mm train, consisting of: 

a) Tilting table on duty at the first stand 

length: 7.2 m 

8 powered rollers dia. 265 mm by 1100 mm barrel length 

The table is supplied with: 

1 sP.t of guides for semiautomatic rolling 
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b) Roller table after the tilting table 

length: 6 m 

6 powered rollers dia. 265 mm by 1100 mm barrel length 

c) Roller table beside the tilting table 

length: 32 m 

26 powered rollers dia. 185 mm by 300 mm barrel length. 

The roller table is completed with a switch designed to 

convey the rolled stock from the low pass to the high 

pass. 

d) Repeater with rear liftable wall on duty at the 2nd stand 

pitch: 1200 mm 

e) Roller table at entry side of 1st stand 9 300 mm 

length: 6 m 

5 rollers dia. 185 nun by 700 barrel length. 

ONE Flying shear with rotary blades for cropping or emergency 

chopping. 

Max. cutting capacity at 850 °c for steels having a cold tensile 

strength of 80 kg/mm2; 1600 mm2 sections 

Speed of rolled stock: from 2,5 to 5 m/sec. 

The shear is completed with: 

a) 1 pinch roll at entry side of shear 

roll dia.: 320 mm max. 

b) 1 pneumatic-opening trough for discharge of chopped pieces. 
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ONE Pinch-roll located between the 120 and 300 mm trains 

roll dia.: 320 mm max. 

ONE oval Turner with rotary box at entry side of the 1st stand 

the 300 mm train 

pneumatic rotation control. 

Conveying troughs between the 300 mm and 420 mm trains 

le,gth: about 90 m 

ONE Gear box with two 2-high built-in pinion stands 

Transmittable power 

Service factor 

Pinion centres 

The unit is completed with: 

1100 kW 

2 

300 mm 

• 1 3peed change gear with two output speeds 

• 1 gear coupling with safety pins at input side 

FOUR 2-high roll stands c.asigned for rolls mounted on roller bear

ings. 

Roll dia. 330/290 mm by 700 mm barrel lenght 

The stands are completed with: 

• 4 base plates of welded steel 

• 4 articulated-wobbler spindles, completed with coupling 

boxes 

• 4 wobbler spindles complete with coupling boxes 

• 4 spindle supports. 
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THREE 2-high, horizontal, independently driven rolling groups 

Transmittable power: 

Service factor: 

Pinion centres 

300 kW 

2 

300 mm 

Roll dia. 330/290 nun by 700 mm barrel length. 

Each group comprises of: 

• 1 input gear coupling with safety pins 

• 1 gear box with built-in 2-high pinion stand 

• 1 2-high roll stand designed for rolls mounted on roller 

bearings 

• 2 articulated spindles complete with coupling boxes and 

support 

• anchoring base plate for roll stand and gear boX. 

Mechanization of 300 mm dia. train comprising of: 

a) 4 Repeaters with rear liftable wall on duty at the cross

country train. 

pitch: 1600 mm 

Each repeater is supplied with a pneumatic bar turner. 

b) 2 vertical loopers on duty between the groops 

length: 3.5 m 

c) Conveying troughs 

length: 30 nun approx. 

ONE Roller table designed to take the bars to the cooling bed. 

length: 6 m 

5 powered rollers dia. 185 mm by 700 mm barrel length. 
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ONE Flying shear with rotary knives, designed for cutting to 

length or cropping or em~rgency chopping • 

• max. cutting capacity at 850 °c for steels having a cold 

tensile strength of 80 kg/mm2: 1600 nun2 sections 

• speed of rolled stock: from 3.S to 12 m/sec. 

The shear is completed with: 

a) pinch roll at entry side of shear 

b) pneumatic-opening trough for discharge of chopped 

pieces. 

ONE Cooling bed-run-in roller table fitted with a hydraulic 

device to brake the bars and to discharge them on the 

cooling bed. 

Total length: 60 m divided as follows: 

~) First portion, 6 m long fitted with six ~ 180 mm by 

130 m.~ barrel length rollers and without lifting aprons: 

b) Second portion, 48 m long fitted with 48 tapered rollers 

~ 180 mm max. by 150 mm barrel length and with lifting 

aprons. 

c) Third portion. 6 m long fitted with lifting aprons only. 

Roller table comp:?te with chutes. 

ONE Walking beam cooling bed 

length: 40 m 

width: 7 m 

pitch of notches: 100 mm 
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The unit is completed with: 

a) 35 multigrove lininq-up r0llels 

b) 1 dampened fixed stop. 

ONE Cooling bed run-out roller table fitted with liftable 

carriages for extraction of layers of bars and with a 

shain-type transfer for form.itinn of bar layers. 

length: 42 m 

34 powered rollers dia. 185 mm by 700 mm barrel length. 

ONE Reciprocating shear designed for cold cutting to length of 

layers of bars. 

cutting force: 250 tons max. 

cutting capacity for steel having a cold tensile strength 

of 80 kg,mm2: 4200 mm2 section max. 

ONE Cutting to length device with liftable stop running on a 

beam. 

Cut length: 6 to 12 m 

ONE Roller table after the shear 

length: 15 m 

12 powered rollers dia. 185 mm by 700 mm barrel length. 

The roller table is completed with: 

• 1 chain-type bar extraction device 

• 1 dampened fixed stop 

• 2 bar retaining devices. 

TWENTY Bar collecting pockets located at both sides of the roller 

table. 

~~--------------.................. ...-
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ONE Finishing group consisting of eight 2-high roll stands in 

continuous. 

Total transmittable power 

Service factor 

Pinion centres 

1100 kW 

1. 75 

200 mm 

Roll dia. 220/190 mm by 400 mm barrel length. 

The group consists of: 

• 9 couplings 

8 gear boxes with built-in 2-high pinion stand 

8 2-high roll stands designed for rolls mounted on 

roller bearings 

• 16 universal spindles complete with coupling boxes 

and supports 

anchoring base plates for roll stands and pinion stands. 

Mechanization of the 200 mm dia. train: 

• 1 vertical looper before the 2UO nun train: length: 5 m 

• 1 set of conveying pipes: llmgth: 22 mm approx. 

ONE Wire rod-water cooling line at entry side of coiling unit~ 

length: 10 m 

Set of conveying pipes between the 200 mm train and the 

coiling unit. 

length: 10 m approx. 

ONE Cooling group featuring: 

• coilable rounds: ~ 6 to 10 mm 

• speed of rolled stock: 10.3 to 32 m/sec • 

• coil weight: 300 kg max. 
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The group consists of: 

a) 1 roller-type, dragging-conveying device placed at 

right angle at entry side of the turn-forming head 

b) 1 rotary turn-forming head complete with turn retainer 

c) group for turn collection and regular formation of 

coils 

d) 1 hydraulic-coil ejector 

d) 1 supporting anchoring frame for the dragging device 

and for the rotary head. 

ONE Track conveyor at delivery side of the coiling group. 

length: 8 m 

width: 1400 nun 

The track is compl~ted with a pushing unit designed to put 

the coils on the aerial conveyor. 

ONE Aerial conveyor with hooks, designed for coil transporta

tion and cooling. 

pitch of hooks: 1800 mm 

total length: 150 nun approx. 

The conveyor is completed with a pneumatic coil discharger. 

ONE Capstan at the delivery side of the aerial conveyor. 

number of collecting arms: 4 



Page: 153 

6.1.3.5.3.2. Lubrication and hydraulic system 

THREE Central units for oil-forced librication of driving units 

of the 450 mm and 300 mm mill trains. 

Deliver: 300 litres/minute approx. 

Reservoir cnpacity: about 3000 litres 

ONE Central unit for oil-forced lubrication of the coiling unit. 

Delivery: 50 litres/minute approx. 

Reservoir capacity: about 700 litres 

ONE Oil-mist central unit for lubrication of rolling equipments 

of the 300 mm and 200 mm trains. 

THREE Manual-type grease lubrication pumps with wheel~d reservoir, 

complete with quick-fit couplings and hoses. 

ONE Hydraulic central unit driving the lifting aprons. 

ONE Hydraulic central unit driving the billet charger-pusher 

6.1.3.5.3.3. Electrical equipment 

The electrical equipment includes: 

1.) Driving motors 

2.) Electricals 

Preliminary data 

• Primary power supply 

• Primary power for AC & DC 

auxiliary services 

• Remote control circuit 

voltage 

15 kW - 50 cycles 

380 v - 50 cycles 

220 v - 50 cycles 
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a.) Metal clad switchboard 15 kV - 50 cycles 

The standard switchboard will consist of the following units: 

• 1 incomer and measure unit equipped with 3-pole isolator with 

grounding knives, ammeters and voltmeters; 

• 2 output units for control and protection of the two 1100 kW 

motors feeding the ~ 420 and 300 mm trains 

Each unit will include one automatic, in-air 3-pole breaker, 

pull-out type, complete with powered control and maximum current 

indirect protection; 

• 2 output units for control and protection of: 

!~~-~~!~~ 2 main slip ring motors rated 550 kW driving 

the ~ 200 mm train 

2nd unit: 2 2000 kVA transformers feeding the main D.C. 

drives and the A.C. auxiliary drives. 

b.) 380 V - 50 cycles power center swithchboard 

Switchboard comprises: 

• 2 line inputs with automatic, 3-pole, pull-out type breakers 

rated 3200 A 

• 1 selt-closing switch with the fixed part only of a 3200 A 

breaker 

• 9 outputs with automatic, pull-out type, 3-pole breakers rated 

500 A 

• 3 outputs with automatic, pull-out type, 3-pole breakers rated 

800 A. 
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c.) Main transformers 

• 2 transformers rated 2000 kWA, 15 kV + ': t: 380 V - 50 Hz feed

ing the main o.c. drives and the D.G. and A.C. auxiliary 

drives. 

d.) THREE 300 kW D.C. drives, each including: 

• 1 300 kW o.c. - from 0 to 600/1200 RPM motor 

• 1 fully controlled 3-phase feeder with thyristor unidirection 

bridge plus the equipments for control and regulation of speed 

at constant torque from 0 to 600 RPM .:md at constant power 

from 600 to 1200 RPM. The above drives are fitted with three 

automatic loop regulators. 

e.) A.C. & D.C, auxiliary services 

A.C. & D.C. auxiliary services are as follows: 

• 5 L.V. switchborads with the equipments for control, protection, 

semiautomation and speed regulation (fo1 D.C. auxiliary motors) 

of all the machines. 

electronic systems for control and monitoring of the sequences 

of the machines hereunder. 

• 1 system for shear and associated pinch roll 

• 1 system for shear and associated pinch roll, roller table with 

lifting aprons and cooling bed • 

• local control pulpits, standard design to be installed in the 

proximity of the following areas: 

- pulpit Pl - Furnace charging area 

- pulpit P2 - Furnace discharging area 

- pulpit P3 - Rougher area 
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- pulpit P4 - Shear area 

- pulpit PS - Intermediate trains area 

- pulpit P6 - Reciprocating shear area 

- pulpit P7 - ~ 200 mm train, coiling and coil collection area 

f.) A.C. 15.000 v - 50 cycles main motors 

Motors for rolling mill heavy service, type rings asynchronous, 

l-phase with frame size Bl, each fea~uring: 

- TWO 1100 kW motors at 750 RPM 

- TWO 550 kW motors at 1500 RPM 

6.1.3.5.l.4. Industrial water supply system 

The industrial water system for lubricating the rolls and for 

cooling all parts of the machines is subjected to heating. It 

is a closes-loop system where water is recovered and losses 

are made up; it includes essentially; 

a.) Direct cooling circuit with decanted water, consisting of: 

• delivery circuit 

• recovery circuit 

• treatment circuit 

• make-up circuit 

The direct cooling circuit is dimensioned for a delivery of 

about 230 ml/hour of water at the operating pressure of 5 and 

12 kg/cm2 

b.) Indirect cooling circuit with filtered water, consisting of: 

• delivery circuit 

• recovery circuit 

- I 
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• treatment circuit 

• make-up circuit 

The direct cooling circuit is dimensioned for a delivery of 

about 120 m3/hour of water at the operating pressure of 2 to 

2.5 kg/cm2. 

c.) Circuit for washing the roll grooves of the 450 mm train 

with decanted water. 

Closed-loop circuit with water delivered from the collecting 

pond to the consumers and back to the pond for recovery. 

Decanted water is used (picked up and recirculated by the direct 

cooling circuit) in the quantity of about 50 m3/hour. 

The system includes all the required equipments, namely: 

- 3 centrifugal electric pumps to handle dirty liquids; delivery 

of each pump 1.000 l/min.; head 30 m. 

- 3 centrifugal electric pumps to handle clean liquids; delivery 

of pump 1.000 l/min.; head 30 m. 

- 1 centrifugal electric pump to handle dirty water; delivery of 

the pump 900 l/min.; head 50 m. 

- 2 centrifugal electric pumps to handle clean liquids: delivery 

of each pump 3.000 l/min.; head 120 m. 

- Scale collecting baskets 

- Distribution and collection pipes 

- Gate valves, elbows, fittings and flexibles 

- spray nozzles and pipes for groove washing 

Different securing brackets and clamps. 
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6.1.3.5.3.5. Auxiliary parts 

The auxiliary parts include: 

- 7 Buckets for collection of crop and chopped ends: on duty at 

the flying shears and at the reciprocating shear1 buckets 

complete with changing devices. 

- 7 Loop boxes 

- 1 set of guards for the outside moving parts (couplings, shafts, 

etc.) 

- 1 set of handrails, made of we1a·ed steel, for the bucket pits, 

the_cooling bed run-in roller·table, too. 

- Set of checquered plates or grilles for covering pits, lubri

cating central units, cooling water pits, etc. 

- 1 Set of walkways in welded steel in the area of the 450, 300, 

and 200 mm trains and at entry and exit side of cooling bed. 

- 1 Welded steel structure supporting the water cooling line and 

the cor.veying pipes at entry side of the coiling unit, complete 

with inspection walkways and spillways. 

- 1 Set of welded steel and rail subbases for crop and buckets, 

flying shP.ars, pinch rolls. 

- 4 Booths for control pulpits in welded steel, complete with 

glass panels, ladders and doors. 

- 1 Set of anchor bolts and levelling shims. 

Rolls and rolling equipment 

These items are foreseen for the production of rounds J 6 mm in 

coils. 
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a) Rolls 

• 6 steel rolls 450 mm x 1400 mm x 1400 nun, machined and 

grooved 

14 special cast iron rolls 330 x 700 nun, machined and 

grooved 

• 16 special cast iron rolls 220 nun x 400 nun, machined and 

grooved. 

b) Rolling equipment 

Including: 1 complete set of guides for rolling 6 mm rounds. 

c) Two equipments to remove and install rolls 

of 300 and 200 mm roll stands. 

ONE Bridge crane 

Lifting capacity 

Span 

6.1.3.5.4. Electric energy supply 

10 tons 

20,5 m 

ONE 15 kV sub-station equipment, complete with feeding and tapping 

cells (for 27 MW simultaneous demand) 

SIX Transformers of 15/6 kV and 15/0,4 kV, with transformer cells • 

• Switch-gears for 6 and 0,4 kV 

• Automatic system, relay protection 

ONE Power-factor correcting capacitor for the electromotors. 

Cable network, earthing system 

• Main power distribution equipment for the building's 

indoor lighting 
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TWO Emergency power qenerators of 2 x 100 kW capacity 

6.1.3.5.5. water supply 

- Equipment for water technology (pumps, pressure boosters, 

de-ionization, tanks, cooling towers, wa~er-tower of 200 m3 

capacity). 

- Indoor piping (Norn~ 40-400), fittings 

- Indoor electric installations-instrumentation. 

6.1.3.5.6. Compressed air supply 

TWO Compressors with instrumentation and cooler (capacity 1300 

Nm3/hour each) 

- Distribution system with fittings. 

6.1.3.5.7. Quality control (Laboratories) 

ONE Complete chemical laboratory, suitable to analyse the 

chemical composition of steel: 

C, Si, Mn, P, s, as weV '.S the percentage of any other 

usual alloying material. 

The laboratory is also equipped with all necessary imple

ments serving to the quick analysis of steel during this 

latter's production process. 

ONE Complete chemical laboratory for water analysis with all 

necessary equipment for the analysis of cooling water. 

ONE Mechanical laboratory with all necessary equipment serving 

to test mechanical properties of the products 
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• tensile strength 

• elongation 

• yield point 

• contraction 

• Charpy (impact) value 

6.1.3.5.8. Maintenance shop 

EIGHTEEN Cutting machines (lathes, milling machines, planers) 

SIX Welding machines 

• Electricity equipments, battery chargers 

ONE Compressed-air hammer 

ONE Reheating furnace for forging purpose 

• Hand-tools, small machineries 

ONE Light travelling crane, 3 t/16.5 m 

• Auxiliary equipments and cutting tools 

6.1.3.5.9. Storage of finished products 

ONE Bridge crane 

• Load capacity 

• Span 

• Lifting height 

10 tons 

20.5 m 

8 m 

6.1.3.5.10. Internal and general transportation 

THREE Lorries with 15-ton load capacity 

FIVE Passangar motor cars 



THREE Fork-lift trucks 

• Load capacity 

, Lifting height 

3 tons 

3.3 m 

ONE Battery-driven platform truck 

• Load capacity 5 tons 

ONE Mobile loading machine 

6.1.3.5.11. Office machines and furniture 

ONE Telephone sub-centre with 30 extensions 

ONE Teleprinter machine 

SIX Typewriters 

ONE Manifolding machine 
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NOTE: the investment costs of Chapter 6.1. are shown in the 

supplements 35, 36, 37, 38, 39. 

6.2. Description of the various factory units and a short explanation 

of the technology suggested to the mini steel plant implementable 

in Pul-i-Charki 

The technological line and the main processing units are basically 

quite similar to those described in point 6.1., although their sizes 

are smaller due to the volume of production. Besides this, the 

following significant difference is to be mentioned: 

A continuous casting equipment is to be considered. As the volume 

of the production enables it, a horizontal casting equipment would 
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be a competent, proper one. In the frame of this type the range 

varies from the fully automatized to the more simple versions. 

The volume of the production does not justify the choice of an 

automatized equipment, therefore we suggest a more simple and 

less operation-.·! costs demanding one. 

The cost engineering of the rolling mill is not elaborated here 

as the connecting to the existing rolling mill is the most feasible 

solution. The reconstruction costs of this rolling mill is not 

taken into consideration in this Chapter. 

6.2.1. General technical data 

Production capacity 

a) In the Steel Work: 

2.400 t/year continuously cast carbon steel 

in 90 x 90 x 4000 nun billets 

b) In the Rolling Mill 

20.000 t/year steel section 

- angle 6.000 tons/year 

- I sections 6.000 tons/year 

- T sections 2.000 tons/year 

. u sections 4.000 tons/year 

- flats 2.000 tons/year 

TOTAL: 20.000 tons/year 



Electric power 

for the steel work 

- voltage levels: 

Water system 

approx. 7,0 MW 

15 kV, 50 HZ 

0,4 kV, 50 Hz 
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- in the steel work approx. 125 m3jhour 

- refill-water requirement 

of the system approx. 20 ml/hour 

6.2.2. Space requirement and architectural features 

- scrap disassembling area 22 x 10 = 220 m2 

- furnace hall 22 x 24 = 528 m2 

- height of the crane rail + 8,0 m 

- number of cranes (one) 

- max. crane load capacity 10,0 t 

- billet storing hall 22 x 24 528 2 
area = m 

- height of the crane rail + 8,0 

- number of cranes (one) 

- max. crane load capacity 10,0 t 

Technical data of electric arc furnace 

- capacity lo,O t 

- diam. of the furnace shell 3.400 mm 

- diam. of the graphite electrodes 300 mm 

- electrode actuation hydraulic 

- door actuation hydraulic 

- rated capacity of furnace transformer 6,SwJA 

- max. capacity of furnace transformer 7, 5 MVA 

- secondary voltage 220-128 v 



- c~pacity of the reactor 

- rating of auxiliary equipment 

- specific power consumption of 
melt down 

- melt-down time (1520 oc) 

- cooling water consumption 

- specific graphite electrode 
consumption 

List of machinery 

- one mobile loading machine 

- ten cutting torches 

- ten acetyle.1e generating equipment 

- one cut tins shear 

- one scrap lalling press 

- one bridge scale of 2.o tons 

- one bridge crane of 10 tons 

1.000 kVAr 

450 k\·JO,lt + 7 % 

'.)5 min. ~- 5 min. 
1 

9 ill- / ~,1)Uf 

5-7 kJ/t 

- two lifting magnet with power supply eq•.,iprnent 

- two polyp crabs 

- two bridg~ cranes 15 t 

- one electric arc furnace 

- one casting crane 25/15 t 
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- one one-strand horizontal continuous casting machine-complete 

- six bottom-pouring ladles, 10 t 

- one two-stand ladle-healting equipment 

- one ladle-cooling equipment 

- twelve containers for material transport 

- one motor truck to transport the containr~rs 

- eight slag trays 

- one stopper di·ying fur:iace 

- two balances 

NOTE: the investment costs of Chapter 6.2. are shown in the 

supplements 40, 41, 42, 43, 44. 
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7. PLANT ORGANIZATION AND OVERHEAD COSTS 

The main production cost centers and the tendency of the general costs 

of the M.S.P. are fundamentally determined by the chosen technology of 

production, by the location and the inner organization of the factory 

and also by the correspondance of the fitm with the external environment. 

7.1.1. Production cost centers 

Preparation of scrap 

- Steel production, casting 

- Rolling. 

7.1.2. Structure of the general costs 

1.1.2.1. 0perating general costs 

The structure and the numerical value of the operating general 

costs were as follows for plant A and C: 

D e n o m i n a t i o n 

Transportation costs 

Duty on imported 
materials (generally) 

Tool costs 

Other costs (materials) 

Other labour costs 

MSP in North 

basic data 106Afs 

36,6 

25 ' 92,9 

26,7 

72, 1 

7,2 

TOTAL o;eRATING GENERAL COSTS 235,S 

MSP in Pul-i-Charki 

basic data 1c6 Afs 

0,8 

25 ' 28,6 

11 , 1 

21,3 

2,s 

64,3 
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7.1.2.2. Factory general costs 

The structure and numerical values of the factory general costs 

dre as follows for factory A and C: 

D e n o m i n a t i o n 

Administration costs 

Insurance costs 

Communication costs 

Administrative staff costs 

Ground rent 

Taxes (turnover tax) 

Royalty 

Operating labour costs 

TOTAL GENERAL COSTS (Adm.) 

Sale costs (transportation) 

7.2. Depreciation costs 

MSP in North 

basic data 106Afs 

25x103 Afs 2,5 

0, 1 

0,4 

1,0 

1, 5 

2 ' 
FAM 

43,2 

0,3 

4,3 

54,2 

28,S 

MSP in Pul-i-charki 

basic data 106 Afs 

o,s 
0,3 

0, 1 

0,2 

0,3 

2 ' 
12,7 

H FAM 0,5 

1,6 

14,6 

8,3 

The depreciation costs to be borne and already existing are 

as follows for factory A and C: 

D e n o m i n a t i o n 

Buildings, structures 

Machines, installations 

Others 

T 0 TA L 

MSP in North 
depr. \ 106 Afs 

1,6 

8,5 

20,0 

8,7 

124,8 

5,0 

138,s 

MSP in Pul-i-Charki 
depreciation % 106 Afs 

1,6 

8,5 

20,0 

1,8 

19,3 

1,6 

'2?. 7 
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7.3. Financial, credit costs 

The financial costs are basicaly interest costs and they form . 

two main groups: 

• Interests on short-term credits (credits to provide working 

assets) 

• Interest on long-term, basicaly investment credits. 

The interests of the short-term credits are not significant in 

case of a well-prospering factory and they are identical with 

the interest of the credits granted (commodity credits), so they 

can be neglected. The investment credits become important econo

mic and economical factors in case of the establishment of a 

new plant or in case of significant expansion as far as there 

is not enough capital for the implementation that is why we 

introduce our suggestion in detail. 

7.3.1. Trend of investment credits and t'1eir interests for the MSP in 

North 

The costs of the implementation: 

Fixed investment costs: 

32~o49 x 103 ~ = 1.602,5 x 106 Afs + 432,3 x 106 Afs • 

= 2.o34,8 x 106 Afs 

Preproduction capital: 

4.629 x 103 ~ • 231,5 x 106 Afs + 92,19 x io6 Afs • 

• 323,6 x 106 Afs 

TO'l'AL CAPITAL: 

36.678 x 103 ~ = 1.833,9 x 106 Afs + 524,S x 106 Afs • 

= 2.358,4 x 106 Afs 



Capital 
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The use of the above sum takes thr. "e ~! •. _: •-. '' L f years, so 

673,8< 3,0 x 106 Afs is the average u~-··-' · •; 1 ·:':1r which sum 

would mean 88 ,o % of the own suurc•~s (. • Li x iu
0 Afs) for 

industrial investments which is o'."-'r ti-.· -,:- -,_,·nt possibilities 

of the Afghan national eccnomy. 

An international joint venture/dssociciU .:(nuld ~e formed with 

Afghan capital majority as form of tt'·l, i•c.;ciz:ition, with the 

following proposed capital sharE: 

- Capital share of th@ foreign count~y '· ~t ·rprise) 

49 % : i :<:: 10
6 

JI. f s 

- Share of Afghan capital 51 % .. 1\)6 Afs 

- own capital from it: 21 % '1')_\ :·: 1 ufi l\fs 

- Foreign capital credit: 2o % "" 7·.9 .. : 1 CJ 6 Afs 

The conditions of the foreign car~ tc.i I c:. to be reached: 

total expiry per ioc1. i . 

- period of retiayment; , Y'-"·:·.r '.; 

- rate of interests: ; it 

Schedule and measure of borrowing ( 11' 
, 

;) 

-· -· - ·-~· ··-

first second U.i. :l r ':: 
T 0 TA L 

year year Y'-' _u '?ear 
------. 

demand 1lo1,8 759,3 .:. f-)i j(, 4 2 . 358 4 
I , 

Foreign capital 539,9 372, l 2 '> "' I 11 , <] 1, 155, 7 

own capital 23o,5 158,8 lJ ! , I h,3 493,3 

Borrowing of investm. 
credit + 331,4 228,4 1 40' ·l 9 / 1 709,4 

interests 9,5 ' 15,7 42,3 '>"! ) j l , -) 151,4 

Debt 347,1 270,7 2tJ.} I 4 2, r; 860,8 
·-···-------
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Schedule of credit repayment, credit interests 

1/2 year 1.year 2.year 3.yeaI! 4.year 5.year 6.year 
1371 1372 1373 1374 1375 1376 1377 

Debt at beginning 860,77 794,56 662,12 529,69 397,26 264,83 132,40 of the year 

Repayment 66,21 132,43 132,43 132,43 132,43 132,43 132,40 

Debt at beginning 
794,56 662, 13 529,69 397,69 264,83 132,40 of the year 

Yearly interest 40,89 75,48 62,90 50,32 37,74 25,16 12,58 

7.3.2. The trend of the investment credits and their interests for 

the MSP in Pul-i-Charki 

The costs of implementation: 

- Fixed investment costs: 

5.438 x 103 ~ = 271 ,9 x 106 Afs + 89,6 x 106 Afs =361,S x 

x 106 Afs 

- Preproduction capital: 

903 x 103 ~ = 45,15 x 106 Afs + 29,98 x 106 Afs • 75,13x106 Afs 

- TOTAL CAPITAL: 

6.340~103 ~ = 317,o x 106 Afs + 119,6 x106 Afs • 436,6 x106 Afs 

The plant is privately owned. About 126 x 106 Afs is t~e gross 

value of the existing stocks of the present plant, so the 

value of investment is more than double of the fix capital. 

Besides this the owners are burdened with the costs of renewal, 

amplification: about 2ox106 Afs. 
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It means that they have probably not enough capital necessary 

for the investment. It seems advisable to reorganize the firm 

into a joint enterprise and to contribute to the development 

with state capital. 

We suggest the following shares 

- State capital investment: 

- Existing private capital 

stocks: 

- Capital credits: 

in capital: 

58,Si 329, 2 

22,4 ' 126,0 x 

19, I ' 107,l x 

x 106 Afs 

106 Afs 

106 Afs 

Schedule and measure of borrowing (106 Afs) 

1.year 2 .. year 3.year 3,5 year 
1368 1369 1370 1371 

Capital demand 167, 9 164, 9 68,8 34 9 
I 

State capital 126, 6 124, 7 51, 9 26, 3 
investment 

Borrowing of in- 41, 3 40,5 16,9 0,6 
vestment credits 

+ interest 9,5 % 1,96 5,85 8,58 4,87 

Credit debt 43,23 46,40 25,48 13,45 

TOTAL 

436,5 

329,2 

107,30 

21,26 

128,56 
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Schedule of repayment of credits, credit interest 

1/2 y<.!ar 1.year 2.year 3.year 4.year 5.year 6.year 
1371 1372 1373 1374 1375 1376 1377 

Debt, opening 128,56 118,67 98,89 97,11 59,33 39,55 19,77 

Repayment 9,89 19,78 19,78 19, 78 19,78 19,78 19, 77 

Debt, closing 118,67 98,89 79,11 59,33 39,55 19, 77 

Yearly interests 6,11 11,27 9,39 7,52 5,64 3,76 1,88 
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8. MANPOWER 

8.1. Manpower for MSP in North 

The staff necessary for the total running-in is showed in Appendix 

45, which consequences that 468persons (100 %) are the total 

staff demand: 

workers: 3 6 4 persons 

employees: 79 persons 

employers: 25 persons 

77 ,8 ' 

16,9 ' 

5,3 ' 

Distribution of the total staff according to technology: 

Steel production and casting I 3 il persons 28,2 

Rolling mill 128 persons 2 7 ,3 

Auxiliary workshops 50 persons I o,6 

Maintenance 85 persons I 8, I 

General management 73 persons I 5,8 

The number of workers ( 364persons) to be employed: 

in first shift 206 persons 56,6 

in second shift Bo persons 22,o 

in third shift 78 persons 21,4 

The number of employees (79 persons) to be employed: 

in first shift 63 persons 79,8 

in second shif 8 persons 10, 1 

in third shift 8 persons 10, 1 

' 
% 

% 

% 

' 

' 
' 
' 

,, 
' 
' 
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B.1.1. Distribution of th~ workers according to qualifications and 

skills 

- Workers in the scrap processing area (12persons) 

4 persons flame-welders Grade 2 

3 persons semi-skilled tenters Grade 6 

2 person crane operator Grade 4 

3 persons unskilled workers Grade 8 

- Workers in furnace hall (55 persons) 

15 persons semi-skilled feeder 

6 persons solderer 

5 persons assistant solderer 

5 persons welder 

5 persons locksmith 

2 person blacksmith 

8 persons unskilled worker 

Io persons crane operator 

Grade 4 

Grade 

Grade 3 

Grade 2 

Grade 4 

Grade 3 

Grade 8 

Grade 4 

- Auxiliary workshops (oxygen powder, copperworks) (40 persons) 

10 persons skilled worker Grade 2 

14 persons pipe-fitter mechanic Grade 3 

6 persons welder Grade 2 

10 persons unskilled worker Grade 9 

- Central institutions (laboratory computec ·centre, directorate 

(29 persons) 

5 persons skil1ed worker 

4 persons electrician 

2 persons mechanic 

Grade 2 

Grade 2 

Grade 
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8 persons drivel Grade 3 

4 persons tidier Grade 10 

3 persons door-keeper Grade 7 

3 persons unskilled worker Grade 9 

The wages of workers according to ranging and allowances: 

Ranging 
Number of Ranging Annual Allowances 

TOTAL 
workers wage wage 103 Afs 

Wages 
Afs/month 

Grade 3o 5.000 I. 800 292 2. o9 2 

Grade 2 I Io 4.300 5. 6 76 919 6. 595 

Grade 3 74 3.250 2.886 468 3. 354 

Grade 4 52 2.550 1 • 5 9 1 258 I . 849 

Grade 5 2.250 

Grade 6 I I 1. 900 251 41 29 2 

Grade 7 3 1.550 56 9 65 

Grade 8 56 1.300 874 142 I • o 16 

Grade 9 24 1.250 360 58 4!8 

Grade 10 4 1.150 55 9 64 

T 0 TA L 364 3.027 13.549 2. 196 15. 745 

- Casting and ingot hall works ( 6 8 persons) 

I 2 persons steel mou1.der Grade 2 

6 persons welder Grade 2 

12 pet"SOnS tool setter Grade 2 

8 persons crane operator Grade 4 

3a p~rsons unskilled worker Grade 8 
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Workers in the rolling mill and in the finishing line 

( 5 9 persons) 

17 persons rollerman Grade 2 

15 persons assistant rollerman Grade 3 

4 persons tool-setter Grade 

4 persons tool mechanic Grade 

4 persons semi-skilled tenter Grade 6 

8 persons crane operator Grade 4 

3 persons welder Grade 2 

4 persons unskilled worker Grade 9 

- Ancillary works (31 persons) 

11 persons fitter Grade 2 

2 persons turner Grade 2 

2 persons miller Grade 

person planer Grade 2 

4 persons tenter Grade 6 

2 persons crane operator Grade 4 

2 persons motormechanic Grade 3 

7 persons unskilled worker Grade 9 

- Maintenance units ( 70 persons) 

3 perosns inscriber Grade 

5 persons turner Grade 2 

5 persons miller Grade 

2 persons planer Grade 2 

2 persons grinder Grade 1 

15 persons fitter Grade 3 

5 persons electrician Grade 3 

5 persons welder Grade 2 

3 persons mechanic Grade 



2 persons 

4 persons 

15 perso11s 

.4 persons 

cran'::' operator 

eng. works foreman 

unskilled worker 

pipe-ritter 

Grade 4 

Grade 3 

Grade 8 

Grade 3 
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The workers workins in more shifts are entitled for 25 % 

allowance for the period spentin the second and 50 % allowance 

for the period spent in the third shift. l. .e. the allowance 

calculated Ou che vage-categoriest 

2o6o,o+8ox25+78x58 = 5900 = 1622 % 
364 364 

The wage of 2 2 5 •,.;,_:n;.:rs is paid as direct wage-costs from the 

wages of the physical workers, i.e. the direct wage: 

:L2 5 x 1 5. 7 4 5 = 9. 7 3 2 x 103 Afs/year 
364 

The wages of 11 O wdrkers are considered as operating ge.1eral 

costs: 

-~ x 15.745 = 4. 7:18X 103 Afs 
164 

and the factory 1y:;1 1~ral costs are burdened with the wage of 

29 workers: 

~ x 15• 745 .. 1.254 x 103 Afs 
364 







11111 '· 

0 1
:: ~,, 111112 

8 
111112 

5 

· lllE2 

illll~ 

11111~ •· "~ 

11\\1~ 11111~ 111111.
6 

MICROCOPY RESOLUTION TEST CHART 
NATIONAi nt lfiEAI I Of '.if AN[lARll'; 

STANrJAR[l RFFHffNr:f MATfnlAI 101n,1 

I.ANSI .ind ISO rr:-:.T CHAnT Nn ?1 



Paqe: 178 

8.1.2. Distribution of the employees and engineers according to 

qualifications and rangins 

Ranging 

Rank 1 

Rank 2 

Rank 3 

Rank 4 

Rank 5 

Rank 6 

Rank 7 

Rank 8 

Rank 9 

Rank 10 

T 0 TA L 

Appendix 46 contains the distribution of the employees according 

to qualifications and field of activity of which the wage costs 

of employees are calculated ~s follows: 

Number of Ranging Yearly Premium Total wage 
employees & wage ( 15%) costs 
engineers Afs/month 103 Afs 103 Afs 103 Afs 

7.500 90 14,C 1,04 

2 6.300 151 23,0 174 

4 5.300 254 38,0 292 

12 4.300 619 93,0 712 

23 3.000 938 141,0 1.079 

32 3 .100 1.190 179,0 1.369 

10 2.700 324 49,0 '.;73 

6 2.400 173 26,0 199 

7 2.200 185 28,0 213 

7 2.coo 168 25,0 193 

104 3.279 4.092 616,0 4.708 

The wages of the employees, engineers (35 per~~ns) of the 

rolling mill and t~e steel production is charged to the 

operating general costs, i.e.: 

-21.- x 4.708 = 1.584 x 103 Afs annually 
104 
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The other employees' wages (69 pe=sons) burden the factory 

general cost centers, i.e.: 

~ x 4.708 = 3.124 x 1a3 Afs annually 
104 

8.2. Manpower for MSP in Pul-i-Charki 

The total staff demand for the runnin-in period is showed in 

detdil in Appendix 47 which consequences that 198persons are 

the total staff demand of the factory of which: 

I 5 5 per sons workers 

36 persons employees 

7 persons engineers 

78, 3 % 

18, 2 % 

3,5 % 

Distribution of the workers (I SS persons = 100 %) according 

to shifts: 

86 persons work in one shift S:S ~ % 

3~ !Jersons work :n t-wo shifts 23 ,2 % 

33persons work in three shifts 2l ,3 % 

8.2.1. Dl3tribution of the workers according to qualifications and 

skills 

ThE· technology rates of Pul-i-Charki verticum are tt.e same 

as that of the "ISP in North, that is why the sununary wage 

table (wages costs, ranging, allowance) can be made without 

the introduction of the details. 



Ranging 

Grade 1 

Grade 2 

Grade 3 

Grade 4 

Grade 5 

Grade 6 

Grade 7 

Grade 8 

Grade 9 

Grade 10 

T 0 TA L 
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Ranging Yearly Allowances TOTAL 
Number of wage wage 103 Afs wage 
workers Afs/nionth 103 Afs 103 Afs 

15 5.000 900 146,o l.o46 

46 4.300 2.374 385,o 2.759 

35 ~.250 I. 365 221,o I 586 . -

17 l.550 520 84,o 604 

2.250 

4 1.900 91 15,o 106 

2 1.550 37 6,o 43 

21 1. ~JO 328 53,o 381 

12 1.250 180 29,o 2o9 

3 1.150 41 1,o 48 

155 3.145 5.836 946,o 6 782 
I 

The wages or tvbworkers are paid as direct wages from the 

wages of the 155 physical workers,i.e.: 

106 -.SS x 6.782 = 4.638 x 103 Afs annually 

The wages of 35 persons are charged to the operating general 

~· i.e.: 

~ x 6.782 • 1.531 x 103 Afs annually 
155 

The wages of 14 persons are charged to the factory general 

~' i.e.: 

14 3 ~- x 6.782 = 612 x 10 Afs annually 
155 
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8.2.2. Distribution of employees and engineers according to qualifi

cations and ranging in Pul-i-Charki 

Ranging 

Rank 1 

Rank 2 

Rank 3 

Rank 4 

Rank 5 

Rank 6 

Rank 7 

Rank 8 

Rank 9 

Rank 10 

In connection with the trend of the wages the same procedure 

can be used as it was used in the preceding Chapter, i.e. the 

following table is lo be drawn: 

Number of 
employees & 
engineers 

1 

2 

3 

5 

10 

10 

4 

2 

3 

3 

Ranging Annual 
wage wage 

Afs/month 103Afs 

7.500 90 

6.300 151 

5.300 191 

4.300 258 

3.400 408 

3.100 372 

2.700 130 

2.400 58 

2.200 79 

2.000 72 

Premium 
( 15') 

103 Afs 

14,0 

23,0 

29,0 

39,0 

61,0 

56,0 

19,0 

9,0 

12,0 

11,0 

Total wage 
costs 

103 Afs 

104 

174 

220 

297 

469 

428 

149 

67 

91 

83 

T 0 TA L .43 3.506 1.809 273,0 2.082 

The wages of 22 persons from the employees are charged to 

the operating general costs, i.e.: 

22 x 2.082 = 1.065 x 103 Afs 
43 
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The wages of the other employees are charged to the factory 

general costs, i.e.: 

!!. x 2.082 • 1.017 x 103 Afs/ye~r 
43 
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9. IMPELMENTATION SCHEDULING 

The implementation of the investment needs the formation of a suit

able investment administration, the accurate organization and harmo

nization of its work, the undisturbe joining of the work of the main 

contractor and the subcontractor acting in the investment. 

For realizing the investment the o.s. and the TES having been finish

ed - the following works should be done together with the formation 

of the investment org~nization: 

- The offers and the Feasibility Study (FS) based on the technical 

preliminary plans should be made. 

- The competent organs should decide the realization on the basis 

of the FS. 

- The decision should stat't the formation of th<? investment organ

ization (s) , the way of securing the financial background and ca·

pi tal demand of the investment organization. 

After establishing the investment organization the following tasks 

Rhould be done: 

1.) Issue of tenders for the realization (2 months) 

2.) Invitation of the bidders (6 months) 

3.) Selection of contractors, concluding the contracts (3 months) 

4.) Contractual securing of bank-credits. 

5.) Having the implementation detailed plans made (16 months) 

.6.) Settling the rights of ownership of the site. 

7.) Making the relevant plans for training. 

8.) Land preparation. 
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S.) Joining to public utilities networks (electric energy, water, gas, 

telephone, etc.) 

10.) Carrying out the erection and fitting works (18 months) 

11.) Delivery of equipment, machines, materials, (14 months) 

12.) Fitting of machines, equipment on ~he spot. 

13.) Purchase of materials for the operation (8-10 months) 

14.) Cold operating tests (2 months) 

15.) Charging the operating administration, nominationE. 

16.) Hot operating tests, trial operation. 

17.) Transfer-taking over the investment projects to the operating 

ent~rprises(s). 

The costs of the ~hove listed activities are shown in Appendix 48 

for MSP in North and in Appendix 49 for MSP in Pul-i-Charki. 

The linear schedule of the implementation of the investment is illust

tr ated in Appendix 50 for both MSP in North and MSP in Pul-i-Cha1:<i. 

This is valid in case of having financial sources availabl~ for the 

implementation should be made in form of reticulated schedule in the 

framework of preparing the FS in order to approach the reality of 

the time necessities. 
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10. FINANCIAL AND ECONOMIC EVALUATION 

We Exa111ined three variations in r:-espect of the MSP to be established 

in the northern area. The three variations differ from each other in 

respect of production volume, prod•!cts structure and investment costs. 

On the basis of the examinations in the third Chapter variation 1 and 

2 were rejected. This decision is supported by detailed rentability 

analysis. For proving chis the break-even points are shwonw for the 

three variations. 

Break-even point 
fixed production costs 

sales revenue/t - variable production costs/t 

The summary of the necessary data ar~ as follows: 

(103 Afs) 

I t e m V:.r iation 1 Variation 2 Variation 3 

Fixed production cost 514.800 614.000 762.000 

Sales revenue/t 30.800 28.900 ~.1.600 

Variable production cost/t 16.300 17. 000 18.000 

Break-even point 62,3 57,5 49, 1 
(103 x t/year) 

"0" balance production 
volume: lower limit of 62,3 % 57,5 % 49, 1 % 

production volume 

The above data prove spectacularly that variation 3 is the most profit

able one, i.e. the MSP with 68,4 x 103 t/year production. The product

ion - economic safety is much less favourable in the cases of variation 

1 and 2 comparing with variation 3, so their rejection is justified. 
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10.1.1. Total investment costs 

The to~al investment costs of the development chosen, their 

schedule are shown in Supplements 51, 52, 53, 54 and 57. 

10.1.2. Project financing 

Supplement 56 and 53 contain the financing plans of the invest

ment. The detailed description of financing is introduced in 

Chapter 7. 

10.1.3. Production costs 

Supplement 55 contains the calculations and data of the total 

production costs. In the third Chapter we mentioned that we 

had analy~ed the trend of sales receirts at prognostic current 

prices that is why we considered the data, tendency of prices 

and stocks introduced in detail in the fourth Chapter when 

calculating the production costs. 

10.1.4. Financial evaluation 

The basic data aLe introduced in Supplement 59 and 60. The 

conclusions drawn from the tables are as follows: 

- The average level of gross profit is lo,6 % during the first 

10 years (3 years of investment, 10 years of production) as 

a result of the development which is a good result in case 

cf metallurgical investment. 
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- There is no year with loss or financial deficit even at the 

beginning of the running-in per~od, moreover354~8x 106 Afs 

profit is accumulated by the end of the tenth year. 

The result makes possible the paying back of the credit in 

6,5 years. 

10.2. Financial and economic evaluation of MSP in Pul-i-Charki 

The Jangalak development forming a variation of the Pul-i-Char

ki plant and having been also examined cannot be considered as 

a variation because of the reasons detailed in Chapter 3, that 

is why in this Chapter we do not deal with the analysis of 

this version. The rejection of variant 4 is reasoned in detail 

in Chapter 3. 

The break-even point of Pul-i-Charki is as follows: 

Fix costs 

variable costs 

Sales receipts 

112.600 x 103 Afs 

16.970 Afs/t 

3.140 Afs/t 

112,6 l Break-even point = ~~~---~~ = 7,6 x 10 t 
31,7 ~ 16,97 

It means that the production can reach its rentability if the 

production volume decreases to its 38 %, i.e. in case of one 

shift production. It is more favourable than in the case of 

the MSP in North. 
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10.2.1. Total investment costs 

Supplement 61, 62, 63, 64 and 68 introduce the costs necessary 

for the implementation of the investment, their annual schedule. 

We wish to emphasize that the costs )f :l~velopment and reno

vation of the rolling mills already existing are not included 

in the appendix~s listed. 

1G.2.2. Project financing 

The financing plan of the investment is introduced in Supplement 

66 and 67. The financing proposal was introduced in detail in 

Chapter 7. 

10.2.3. Production costs 

Supplement 65 shows the ca1culation of the total production 

costs. The costs - just like the sales receipts - were cal

culated on prognostic current prices. The data, prices, stocks, 

used for the calculation of the costs were introduced in deta;1 

in Chapter 4. 

10.2.4. Financial evaluation 

Supplement 69 and 70 show the data and future tendency of the 

development in detail. The conclusions dLawn are as follows: 

- The average gross profit level is 22,3 % for the first 10 

years. 

- The average net profit level is 18,5.% for the first10 years. 

Both val~es are excellent! 
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- There is no year with less or financial deficit in the period 

of the running-in, moreover 775, 9 x 106 Afs is accumulated by 

the end of the tenth year. 

- The result of the development secu~~s the repayment of the 

credits in 6,5 y2ars. 

10.3, National economic evaluations 

The two plants previously introduced are economic, profitable 

enterprises and they can consider suitable economic possibili

ties. 

Though the implementation of the proposed two plants demand 

great investment, it will produce favourable conditions for 

the 1ational economy of the Afghan People's Republic tha 

can be sununarized as follows: 

- It secures favourable raw material supply for the industry, 

first of all for the building industry. 

- Significant import becomes unneceRsary - 35-40 x 106 ~/year 

starting from the year of the running-in - which makes the 

increase and the development of the supply of other fields 

of the national economy possible. 

The supply from inner sources decreases the purchase costs of 

the rolled articles, first of all through decrease of the 

signific~nt transporta'ion costs. 

- The development makes it possible that a significant quantity 

of steel and iron scrap without present use-value could get 

into the circulation of the national economy and could in

crease the income of the Afghan national economy. 
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In favour of promoting the favourable po~sibilities of the 

national economy listed above, the following are proposed: 

a) The Pul-i-Charki development should represent the first 

stage of the implementation. This should be followed by 

the implementation of the northern plant, possibly even 

with the overlap of the implementation. 

b) The processing of the steel and iron scrap in the south, 

south-west area is not economical becaus~ of its relati

vely small quantity and its great distance from the site 

of the processing. That is why it would be advisable to 

lift the export restrictior.s of the steel and iron scrap 

in this region (Herat, Forak, Nimr6z, Hellend, Kandahar), 

moreover it is suggested to form a state organization for 

the promotion of the export of this territory. 
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List of Government officials contacted by UNIDO Experts in MSP for 

discussions concerning the development of the Metallurgical Indust

ry in Afghanistar. 

Date 

( 198 3) 

23/4 

24/4 

25/4 

and 

con ti. 

4/5 

5/5 

7/5 

8/5 

9/5 

9/5 

10/5 

11/5 
12/5 
19/6 

P e r s o n s 

Mr.Ingolf Shultz 
Muller 

Mr. M.Ekawa 

Mr,Nosir Ahmad 

Mr • G • M. Ali f i 

Mr.A.G.Walesmal 

Mr.M.Y.Noor 

Mr. Aziz Zoda 

Mr. Abdul Wahab 
Ghafuri 

Mr. Yari 

Mr.Payan Chouk 

Mr. Wais Miaden 

Mr. Salang Wat 

Mr.G.Hussein 
Bay at 

Mr.K.M.Kosar 

Mr. Khaviullah 
Azizi 

Mr.Assadullah 

Mr.Doud Soroush 

P o s i t i o n 

Resident 
Representative 

President 

Members of the 

Board 

Techn. Director 

President 

Programm Offical 

President 

General Director 

President 

President 

General President 

Ministry Dept. 
Establishment 
or Office 

UN DP 

MMI Design Dept. 

MMI Design Dept. 
Board of Tech
nical & Econo
mical Studies 

Jangalak M.W. 

Pul-i-Chdrki 
Industrial Est. 

UN DP 

Scrap depositing 

in Kabul city 

Ministry of Comm. 
Foreign 'Drade 
D~partment 

Ministry of 
Commerce Foreign 
Department 

Ministry of 
Finance Customs 
Department 

Central Autho
rity for Build
ings & Town 
Planning 



Date 
( 198 3) 

12/5 

14/5 

16/5 

16/5 

17/5 

18/5 

19/5 

21/5 

22/5 

~d/5 

24/5 

24/5 

25/5 

31/5 

15/6 

P e r s o n s 

Mr.Abdul Azim 
Ahmadzai 

Mr.M.Sh.Zadran 

Mr.Abdul Hamid 
Barna 

Mr .Riaul Eger 
Alexandrovich 

-Mr • K awEi- 1 

lv"":> -\ v1.A, ~·l.t-

Mr.Sur k hab i 

Mr.K.M. Kosar 

Mr. German R. 
Borisov 

Mr. Noori Abdul 

Mr. Bagi Mohhamad 
Nawzadi 

Mr, Hamayan Tay 

Mr. Khalil 

Mr. Tahmas 

P o s i t i o n 

President 

President 

President 

Dpty.President 

Expert 

Dpty President 
Representative 

President 

General Director 

Economic Couns~llor 

President 

Vice f'resident 

President 

President 

President 

President 
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Ministry Dept. 
Establishment 
or Office 

Ministry of Finan
ce Income Dept. 

Ministry of Energy 
& Power Planning 
Department 

Ministry of Agri
r.ulture Planning 
Department 

Kabul Municipality 

Topographic Inst. 

UN DP 

Town Planning Comm. 
Private Investment 
Department 

Planning Committee 
Pul-i-Charki Rollinq 
Mills 

USSR Embassy 

Ministry of Trans
port Planning Dept. 

MMI Planning Dept. 

MMI Geological Dept. 

MMI Central Dept. 
'"'f Coal 

Bitumen Works 

Central Statistics 
Organization 



Date 
( 1983) 

15/5 
16/5 

18/8 

P e r s o n s 

Mr. Akrany 

Mr. Bonozai 

P o s i t i o n 

Vice President 

Vice President 
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Ministry Dept. 
Establishment 
or Office 

Ministry of Energy 
& Tower Planning 
Department 

Jangalak Metal 
Works 



Details of Data 
requiremeot 

1. Steel scrap data in 
Kabul 

2. Steel/iron scrap data 
in Af'gb.acistan 

3. De~aod for rolled steel 
for mioes aod industries 

4. Demaod for rolled steel 
for construction 

5. Demand for rolled steel 
for energJ iodust~ies 

6. Demand for rolled steel 
io .Agriculture 

?. Demand for rolled steel 
for transportation 

8. De!IUlDd for rolled steel 
for Defence Ministr:t 

9. Aims of Industrial 
Policies 

lo. Data for Steel import 
~l. Financial and Ecooomi

=al ~ole 
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Source of Information 
Source of Method 
Data ofobtain- ~eeting 

in~ dat. Time 

rJ.}!.I. 

M.of Public 
Works 
:.::.of Power 

M.of Agric. 

~.of Transp. 

4/5/33, 
8/5/8'5 

l3/5/>33 

14/5/83 

16/5/83 

23/5/83 

M.of Defeoce Send 
Sending 
later 

~.of Comm.erctj 
M.of Fioancr; 

915/83 

8/5/83 
12/5/83 

Data of 
Providing 
Data 

Around lo. 
JulJ' 

to 10 J :JlJ' 

21/5/83 

23/5/83 

25/5/83 

Around 7. 
Juo. 
20.Juo. 

6.Jun. 

Supplement 2/1 

Activities performed Status 
b;y Expert 

Persocall~ visited Janga- O.K. 
lak, Salaog Watt, Pa~an 
Chouk. 

Give the method of investi
gation and justification 
of quaotitJ acd qualit~ 
to B''rS on Ma;y 16 
Questionaire gj_ven 

~uestioaaire given 

Questioaaire given 

Questioaaire given 

Questioaaire given 

Questionaire given 

C .K. 

Personal information and O.K. 
A~al~sis of information 
Questiocaire has been given 
Personal Information and 
Acal~sis of Information O.K. 



12. 
13. 

14. 

15. 

16. 

17. 

Details of Data 
requirement 

Customs Tariff 
Master Plan of 
Kabul CJti 
rload r.:a.p of Af'ghanistao 

Geological data for 
Pul-i-CharkJ and Janga-
lak areas Map 1:2000 
Possibilit of Electric 

Suppl~ 

PossibilitJ of gas, 
coal, water and oil 
supplJ 
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Source of Ioformation 
Source of Method 
Data ofobtain- Meeting 

ine: dat. Time 

M.of Finance 
Kabul 
MinistrJ 
Cartographic 
Dep. 

M.of Power 

M.of Water 
M. of Cammerce 
1!.M.I. 

lo/5/83 
16/5/83 

14/5/83 

24-25-26 MQ 

18. The basic cost of Const- M.of Public 
ruction Work 

13/5/83 

19. ~he pricelist of Indust- H.c.c. 
rial Products 

20. Data of iron ore deposit M.M.I. 
in Afghanistan 

21. Data of Coal deposit M.M.I. 

22. Data of natural gas and M.M.I. 
oil of Af'ghaoistan 

23. Official exhange rate DA Afghanistan 
of Afghanistan to 
C.3 Dollars Bank 

24.M~ 

25.M~ 

Supplemeot 2/1 

Activities performed Status 
Data of bJ ~ert 
Providing 
Data 

23/5/83 

?.Jul~ 

End of Ma~ 

Personal Information 
Personal Information 

O.K. 
O.K. 

O.K 

Personal Information O.K 

10.Jun. O.K 

21/5/83 

15~Jun. 

5.Jun. 
6.Juo. 

Eod of 

O.K 

n.d 

O.lt 

O.K 
O.K 

O.K 
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Some characteristic data on Democratic Republic of Afghanistan 

D e s c r i p t i o n 1357 1358 1359 1360 1361 

Total population 106 p. 15, 16 15,55 15,96 16,36 no data 

Urban population 106 p. 1,89 1,98 2,07 2, 17 no data 

Rural population 106 p. 10,83 11,07 11, 33 11, 58 no data 

Nomad population 106 p. 2,44 .2, 50 2,55 2,61 no data 

Territory of the 
652.225 km2 

country 

Pop11lation km2/p. 19,5 20,0 20,6 21,0 no data 

Manpower 106 p. 3,55 3,153 3,73 3,83 no data 

Staff 106 p. 3,32 3,44 3,53 3,02 no data 

National income 109 Afs 111 , 8 112,4 112,8 111, 9 120,0 

National income 
95,6 94,7 92,1 94,3 97,8 prod. 

Industrial mines, 
14,5 14,0 13, 7 12,9 14,5 energy 

Agriculture, 61,g 63,7 63,1 65,5 65,8 forestry 

Construction 4,3 3,8 2,9 3,4 4,6 

Transport 3,5 3, 1 2,8 2,7 2,9 

Trade 9,7 8,7 8,2 8,4 8,6 

Other 1 , 7 1, 4 

Electricity 106 kWh 845,4 907,8 965,2 1018,3 1088, 0 
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D e s c r i p t i o n 1357 1358 1359 1360 1361 

Natural ga5 106m3 2461 , u 1327 ,o 2790,3 2674,6 2700,0 

Coal 103 t 218 1 2 131,9 118,7 124,9 140,0 

Cement 103 t 126,5 99,3 87,2 77, 1 130,0 

Ginned Cotton 103 t 41 , 5 29,4 23,0 14,0 27,0 

Exports 106 USD 321 f 8 493,7 705,2 694,3 712,4 

Imports 106 USD 407,8 425,5 551,7 622,4 675 ,3 

Total industrial 243 248 257 272 no data 
output 

Private 145 144 151 169 no data 
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Investment Cost Estimation 

Preliminary studies and preparatory investigations 

No. :tern Description 

1. Preliminary studies 

1. 1. Opportunity studies 

1. 2. Pre-feasibility studies 

1.3. Fe8sibili ty s· .,,:i ies 

1.4. Partial studies 

1.5. Expert, consultant 
& engineering fees 

2. Preparatory investi-
gations 

2.1. Surveying, quantity 
tests 

2.2. Other invf:stigations 

3. Others 

T 0 TA L 

Foreign 
103 USD 

40 

60 

250 

10 

2 

5 

3 

370,0 

Local 
costs 
106 Afs 

0,5 

0,6 

2,5 

0,3 

0,8 

4,9 

0,2 

9,8 

TOTAL 
106 Afs 

2,5 

3,6 

15,0 

0,8 

0,8 

s,o 

o,s 

0,2 

28,3 
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Steel products imported bJ Democratic Republic of Afghanistan 
103 t 

De&Qription 1}44 1347 

1965 1968 

Steel import 
tor investment 7,8 9,9 

Steel import 
for production 7,7 8,o 

Total steel importl5,5 17,9 

Increasing rate of 
import connected 
with production as 
compared to 1344.th l,oo ·1,038 

Annual average 
increasing rate of 
five .,ears 4,9 

1~8 1349 1353 1354 

1969 19?o 19?4 1975 

14,l no data n.d. 4 9 2 

9,o 9,8 0,9 12,o 

23,1 9,8 B,9 16,2 

1,169 l,273 1,156 l,558 

4,9 4,9 4,1 4,1 

1355 1356 135? 

1976 19?? 19?8 -
?,? DO d&.ta n.d. 

ll,o 20,9 17,o 

18,? 2o,9 l?,o 

1,428 2,714 2,208 

5,6 5,6 5,6 

1358 

19'79 

n.d. 

13,6 

13,6 

1,766 

5,6 

1,59 1360 1361 

1980 1981 1982 

n.d. n.d. n.d. 

16,7 32,7 38,2 

16,7 32,? 38,2 

2,169 4,247 4,96 

,,r ' 

5,6 (31,? . 31,7 

i 
ID .. 
...., 
Cl 
N 



Coll!pOuad of Steel products imported·b, D~ - -

De:soripUOll 1347 1348 ; 135, 1,54 1,55 

lo' rl 103; lo3t . r• lo3t r' lo3t " .. " •' ,, ,. 

• 

ToW mport B,o loo,o 9,0 loo,c B,9 loo,o 12,o loo,o u,o loo,o 
?ic;,caat iron o,4 5,0 o,, '·' - - - - o,2 l,8 
::ttecl accti~ o,2 2,5 c,l 1,1 o,2 2,2 o,4 • 3,3 o,2 l,B 
~,Vire:: 3,3 41,2 3,4 31.9 _o,6 6,7 o,e 6,7 o,4 3,6 
:nlet - - - - 4,6 51,7 5,3 44,2 - -
:'l:,c:i o,2 :,5 o,4 4,4 o,2 

I 
2,2 o,O 5,0 1,2 lo,9 

:;eeh 2,3 26 1 8 2,2 24,4 - - o,l o,O - -
::uu llolta l,l 13,6 l,l 12,2 - - o,l o,B o,l 1,8 
Oi::era o,5 6,2 1,5 16,7 3,3 37,2 4,7 39,2 e,9 eo,1 

- Staal ~t. - - - -
- si .. 1 1tJ:llO 

o,l l,l o,l jo,e 0,5 4,5 

t-- - - - - - - :. - - -. 
- =:-are parta - - - - 3,2 35,9 4.3 jS,8 4,6 41,0 

1356 1359 1359 

lo3t ·' lo3t <' lo3t .. .. 
2o,9 loo,o 13,6 :i.oo,o 16,7 
o,l o,5 o,l . o,7 o,l 
o,4 l,9 l,o 7,4 2,-:i 
o,l o,5 3,5 25,7 5.~ 
7,1 34,0 o,~ ~.7 1,o 
l,o 4,0 0 13 2,2 o,7 
o,4 1,9 3,1 22,e 5,2 
o,l o,5 o,l o,7 o,2 

11,7 55,9 5,0 ;';6 18 2,5 

l,l 5,3 l 1o 7,4 l,o 

:l,3 1,4 o,4 lo,3 o,2 

lo,o 47,8 1,5 11,o o,9 

.. 

l36o 

,. lo3t •' ,, •' 

loo, 32,7 loo 
o,6 - -

12,o 5,0 15,3 
29,!) 17,o ~2,o 
6,o 3,o 9,1 
4,2 o,7 2,1 

31,1 5,7 17,4 
1,2 o,2 o,6 

15,o 1,1 3,5 

6,o o,8 2,4 

1,2 o,2 o,6 

5,4 o,l o,3 

l36l ~ L 

lo3t 

}B,2 
-

e,1 
10,7 
3,3 
o,8 
5,8 
o,2 
1,3 

o,B 

o,2 

o,l 

;> 

lo:> --2l,2 
~~.o. 
~.s 
2,1 

15,l 
o,5 
3,5 

2,1 

o,5 

o,3 

~, "O 
•';j Ill 
·;:. ia 
'! ~ 
!! ... ...., 
~ Q 
~w 



Price-variation o~ imported steel b' D!U. 

Dncrepilon 1974. 1975 1976 1977 1970 

1353 1354 1555 1356 1357 

'l/t. .. 
'l/t 1/t r• 'l/t <' ';l/t •' 

·' .. ,, •' .. 

?1.::- <.a:rt 
.iron - - - - ,J.t, 9 143,4 269,o 
Steel Hctior 300,B loo 2e7,1 92,5 228,5 76,0 2a7,a 95,7 3.;o,9 113,3 
~ 442,5 loo 204,1 6.\,2 2oG,9 46,S 450,l lol,7 ;13,!} 7o,~ 
:·tro ,~!J7. 6 loo 412,7 04,6 - - - - 3~7,G Jl,5 
:lillct 269,4 loo. :s;,9 ~9.5 - - 25o,5 G5 16 :60,0 ~'.),O 
!!~o 524,1 loo, 49),~ 9.;,1 557,1 106,3 350,4 60o'l 51~,5 ~·JJ5 I ::tieet - - 400,0 loo,o - - 4o9,9 10:?,5 379,:!- 94,0 
::uJ.:o, bol.ts - - 095,; loo,o 706,l 78,, 560,9 6;,5 900,0 loo,5 
!:it.eel :iat - - 395,5 100 1 0 4o9,o lol,4 429,6 loo,6 <!.65,9 117,0 
:.:tHl d:tuct>u ~lo4,o loo,o - - 144,0 138,5 257,4 247,5 355,o ~4l.3 
::;i;uw, put:! 4oo,3 loo1 o. 344,2 66,o 354,3 66,5 43o,3 107,5 9ol,o 225,J 
To!:il. 1:1-;iort 
3.~"0 :price 353,0 loo,o 327,7 92,6 322,0 91,0 358,5 lol,3 359,4 lol,~ 
Tobl. prictt 
106 'I 31,1 loo,o 36,7 124,4 35,l u2,9 73,6 2~6,6 

1979 l9Bo 

1358 ! 1559 

'1/t ,, 1/t , . 

395 520 
520, 172,0 416 
304,0 86,8 454,1 
•\25. 9 07,;; 454,1 
579,4 200,0 474,3 
041,4 160,5 60?,7 
444,4 111,1 566,6 
350,0 l5o,8 1590,0 
502,3 127,o 53{) ,6 
452,5 435,1 550,0 
372,1 342,e 1043,4 

494,1 139,7 506,B 

.. 

1981 

l36o 
,. 
·' 'l/t. 

-13Cl,; 450 
102 16 459 
9),1 455 

16:;,9 405 
131,5 75u,l 
141,7 556,9 
lT/,6 1646,l 
136,2 526,o 
520,0 555,4 
460,5 1094,' 

165,0 630,e 

,. 
•' 

-
149,6 
103,7 
9;,3 

107,5 
143,1 
134,2 
183,9 
133 10 
534,o 
47:5,2 

l7e,2 

. 

!? 

~ 
B 
c+ ... 
N 

'ti 

! 
ID 

N 
c .. 



Supplemeot 13 

Dem~nd of steel products for building construction oo the basis of Shtapa' data 

1360 /1981/ 1361/1982 1371/1982 
Description 

Tonn a develop. Tonoa aevelop. Tonna develop. 
% % 

Billet 3000 9,95 :;300 llo,o 8.400 280,0 
Round bars: fa 2o mm 8000 26,53 9800 22.400 

~ 2o mm ?ooo 23,22 ?7oo 19.600 
twisted bars 2oco 6,63 2200 5.600 
1.rotal l?ooo 56,38 18700 llo,o 47.600 280,0 

Sections: angle 1500 4,98 2550 6.ooo 
I 1500 4,98 2550 6.ooo 
T 500 1,66 850 2.000 
u 1000 3,32 1700 4.ooo 
Flats 500 1,66 850 2.000 
Total 5000 16,58 8500 l?o,o 20.000 400,0 

Profiles : open looo 3,32 1200 3.500 
closed 500 l,66 600 l.ooo 
Total 1500 4,98 1800 120,0 4.500 300,0 

Steel pipe 150 o,5 200 133,3 500 333,3 
Plate steel: electro pl.flat 1400 4,64 1750 3.150 

" corrugated 600 1,99 750 i.350 
Total 2000 6,63 2500 125,o 4.500 225,o 

Other 1500 4,98 1850 120,0 3.400 235,o 

Gro.nd Total 3ol5o 100,00 36850 122,2 88.900 294,9 

Annual 
average 

% 

9,8 

9,8 

13,4 

11,6 

7,6 
8,1 

lo,3 

"C 

~ 
IT> .. 
"' 0 
VI 
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Demand on rolled steel of Jangalak Metal Works (upon personal 

information) 

D 
. . 1360 (1981) 1361 (1982) 1371 (1992) e n o m l n a t l o n ~~---'-~--'~~~--'--~--'-~~~~~---

Round steel 

fl 1,6-6 mm 

fl 6-20 mm 

fl 20-50 mm 

fl 50 mm 

T 0 TA L 

Sections 

angle 

u 

T 0 TA L 

Rolled bars 

Plate 

thickness 1-4 mm 

thickness 4-25 mm 

T 0 T A L 

Other 

GRAND TOTAL 

T 

60 

40 

110 

390 

600 

300 

250 

550 

80 

90 

480 

570 

50 

% 

32,4 

29,7 

4,3 

30,8 

2,8 

T 

100 

50 

150 

400 

700 

400 

350 

750 

100 

100 

500 

600 

50 

% T 

120 

80 

220 

780 

31,8 1200 

600 

500 

34,1 1100 

4,5 160 

180 

960 

27,3 1140 

2,3 100 

32,5 

29,7 

4,3 

30,8 

2,7 

1850 100,0 2200 100,0 3700 100,0 

Annual 
average 
development 

% 

6,5 

6,5 

6,5 

6,5 

6,5 

6,5 
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Year 1361 1362 1363 1364 
Description 1982 1983 1984 1985 

Billet: 
-utilization 3,3 3,6 3,9 4,4 
-Pu.1-i charki 
Rolling Mill - - - -

Round bars 
~ 2o mm 9,o 10,2 11,6 13,2 
-0 2o mm 11,4 12,6 13,9 15,4 
Tot: al 2o,4 22,8 25,2 28,6 
Section 
-f'lat st eel l,o 1,1 1,2 1,4 
-angle steel 3,2 3,5 3,9 4,3 
- I 2,6 2,9 3,2 3,6 
- T l,o 1,1 1,2 1,3 
-U 1,9 2,1 2,4 2,6 

Total 9,7 lo,'? 11,9 13,2 
Pro!'iles 
-open 1,3 1,5 l,? 1,9 
-closed o,6 o,6 o,7 o,8 
Total 1,9 2,1 2,4 2,7 
Steel pipe o,2 o,2 o,3 o,3 
Steel sheets 
-Electro plate 2,1 2,3 2,5 2,? 
-black 1,2 1,3 1,4 1,5 
Total 3,3 3,6 3,9 4,2 
Nails, bolts o,6 o,7 o,7 o,8 
Other 1,6 2,1 2,? 3,2 
Grand total 41,o 45,8 51,3 5?,4 

Demacd of rolled steel of DRA 

1365 1366 136? 1368 
1986 198? 1988 1989 

4,8 5,3 5,8 6,3 

- o,8 1,9 3,4 

14,9 17,o 19,2 21,9 
17,1 18,7 20,8 22,9 
32,o 35,7 4o,o 44,8 

1,5 1,7 1,9 2,1 
4,7 5 'l ,~ 5,7 6,3 
4,o 4,4 4,9 5,5 
1,4 1,6 1,7 1,9 
3,o 3,3 3,7 4,2 

14,6 16,2 17,9 20,0 

2,1 2 ,L,~ 2,7 3,1 
o,9 o,9 l,o l,o 
3,o 3,3 3,7 4,1 
o,3 o,3 o,4 o,4 

2,9 3,2 3,5 3,8 
1,6 1,7 1,8 1,9 
4,5 4,9 5,3 5,7 
o,9 l,o 1,1 l,2 
4,1 4,1 4,1 4,1 

64,2 ?1,6 80,2 90,0 

103 t 

1369 l3?o 
1990 1991 

7,0 7,7 

4,4 5,6 

24,8 28,2 
25,2 27,8 
50,0 56,o 

2,3 2,5 
6,9 7,6 
6,1 6,8 
2,1 2,3 
4,6 5,2 

22,o 24,4 

3,5 4,o 
l,l 1,2 
4,6 5,2 
o,5 o,5 

4,1 4,5 
2,1 2,2 
6,2 6,7 
1,3 1,5 
4,1 5,o 

loo,l 112,6 

Supplement 16 

13?1 
1992 

8,4 

7,1 

32 .. 0 
3o,7 
62,7 

2,8 
8,4 
7,6 
2,5 
5,7 

27:0 

4,5 
1,3 
5,8 
o,6 

4,9 
2,; 
7,2 
1,6 
5,6 

126,o 

. 

Accual 
average 
developmea1 

9,8 

24,4 

13 5 . ' lo,4 
11,9 

lo,8 
lo,l 
11,3 
9,6 

11,6 
lo,8 

13,2 
8,o 

11,8 
11,6 

a,e 
6,? 
8,1 

lm,3 
13,3 
11,9 

"C 

! 
ID .. 
N 
0 
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Estimation of the Production Cost 

Sales and dist1ibution costs 103 USO 

No. Item description c 0 s t 

Foreign Local Total 

1 • Sales cost 

1.1. Training of salesmen and 

merchants 4,5 18,0 22,5 
1. 2. Advertising 12,0 12,0 
1.3. Travel expenses 10,8 10,8 
1.4. After sales services 

commui'lication 9,6 9,6 

2. Distribution costs 

2.1. Transport 735,5 735,5 
2.2. Commissions 5,2 5,2 

T 0 TA L 4,5 791,1 795,6 

T 0 T A L in 106 Afs 0,2 39,6 39,8 
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Transportation Costs 

Item 10
3

t km Afs/t.km $/t.km 103 $ 

Shiberghan 15 ,0 220 2,5 0,05 165,0 

Kabul 29,5 160 2,5 0,05 236,0 

Kandahar 4,5 660 2,5 0,05 148,5 

Her at 3,05 1240 2,5 0,05 186,0 

T 0 TA L 52,0 2,5 0,05 735,5 

T 0 T A L in 106 Afs 36,8 
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Supplement 18 
- Considered variations to satisf~ the demaod for rolled steel in DRA 103 t 

Demand Variation 1 Variation 2 Variation 3 Variation 4 
Description in Total Total Total Tt 

1371 Al Co home imp. A2 Cl home imp. A.3 02 home imp. A3 Bl 03 h. im 
prod. prod. prod prod -

Billet 8,4 8,4 - 8,4 - 8,4 - 8,lf. - G,4 - 8,4 - 8,4 - - 8,lf. -
Round bara,wirea 62 1 7 60,0 - 60,0 2,7 60,0 - 60,0 2,7 60,0 - 60,0 2,7 60,0 - - 60,0 2,? 
Section 27,o 20,0 6,3 26,3 o,? - 18,9 18,9 8,1 - 20 2o 7,o - - 6 ,3 6,3 2o,? 
Profilea,pipes 6,4 - - - 6,4 - - - 6,4 - - - 6,4 - - - - 6,4 
Sheet 7,2 - - - 7,2 - - - 7,2 - - - 7,2 - - - - 7,2 
Nails 1,2 - - - 1,2 - - - 1,2 - - - 1,2 - - - - 1,2 
Other 5,6 - - - 5,6 - - - 5,6 - - - 5,6 - - - - 5,6 
Total roll.prod.118,5 88,4 6,3 94,? 23,8 68,4 18,9 87,3 31,2 68,4 20 88,4 3o,l 68,4 - 6 '3 74, 7 43, 8 

- Vertical relations 

Vertical billet demand+?,l -7,1 +21,2 -21,2 +7,9-7,9 
Round steel or billet 67,2 67,2 67,2 6?,2 
Se~tion or billet 22,4 7,1 21,2 22 ,lf. 7,9 
Finished prod. 8,4 8,4 8,4 8,4 

· T9~al billet prod• 105,l 96,8 96,8 ?5,6 ?5,6 

22,4 ?,9 
Liquid steel prod. 111,o 102,6 80,l 23,? Bo, 19,o 



Progr~m~e ot Sale of USP products accordicg to variatioca 

Varia- r Standard price lat ;,ear /1368/ 2nd :Jear /1369/ ~3rd .,ear /l}?o / Deccri~tio~ ot ~::-oduct. 
ti on 

lo 6: r:; f 10 6:.!'= 7 1 ' lo 6 .'.!i tit 
7 

lo;;t lo}t lo}:t .'.I=h lo-'t lo-'~ lo t 
I I Co:it.ea.i:t.billet l.;~oo ~~·o 4,e e· ... ,c 1771, 5,6,106,9 213? 1,0 l)C'' 2767 

Re:roled billet ~a5 C:,:3 l~.:.; ;io86 I 
~549 7,7 ~ " 1~0::10 7,o,1T7r4 ~o-,o 4o4o 

Round bu- ~:':-'fa 459 15,o 4~~,o D76o 20,01&>4,4 12008 .-.- - 007,0 l614o "'"'•" Al \lire ~:'7:0 455 15,o ~3:.,:.· eGc:; .., I r99 ,, ll9G3 27 ,o 0;;7,2 16743 ... o,o :; .... 
Sectio:"l b= :.::~oo 450 l;:i,9 3~7.) 70·~ 14,41426,6 6~3' 18,5 5G7,, 11346 • /W 

Total 55,0 151~,o jo2)!) 67,011914,5 ~292 oG,o 2551,e 510}6 
I 

Co.-,t,c:i.ct bille~ l~'.joo 290 - e,7 l6v,5 :;210 l'.),o 286,4 5728 19,5 395,4 7707 
Rerol1:'1 billet l,c'>o 305 6,} 154, 3 3o36 1,0 lTI,4 3549 7,7 2o:? 1o 4o4o, 

A2 Rou.-,d b.u:- 22~)0 459 15,o 434,0 8760 2o,o 6o4,4 1~088 25,0 807,o 1614o 
\lire 22750 455 15,0 434,2 OW) 2o,o 599,2 11993 27,0 a37,2 1674;; 
•ection bo!.r - - - - - - - - - - -Total 45,o 1107,0 ;;~739 62 1 0 1167,4 33346 ao,o 2231,6 4463o 

:Ont. ca.at, billet - - - - - - - - - - -
Reroled billet 1~25o 385 6,3 l~.~. 3 5o~C, 7,0 lTI ,• 3549 7,7 2o:?,o 4o4o 

.\!, :!loW1d ba.r ~:?:·Jo 459 15,o ~~:J,o o7Co 2o,o 604,41<:00~ 25,Ei . 807,0 l614o 
wire 2:750 ~55 15,o 4~.;,:: e-:.s5 21,o 629,J i250: 20,5 0}7,2 1674.'.i 
Section bar - - - - - - - - -
Tot.al - - ::.<>,3 loci'..,::; :.o'.)2~! 4-J,o l<:lo, ~:3219 62,o 

1
1046,2 3G923 

I 
! 

' 

!!ote: i;-~crc=.=c Y";J.te ic ;.,::; ;, or: tht b..~.sc or C:f;:)tir.c ;>~ice fr. f c= 131µ. 

.. 

r ~Dt .,ear I 1.3 71 I 

! lo 6:..ro 
7 

l•)i lr,"'t 

7,1 : 145,2 2;io4 
I :,4 ; 22:-i,1 1,~l2 

;;::,~ 1 9~~,G l::.433 
;:,5 jlolo,9 20217 

~c;,o 634,G 126:6 
~~ 1 5 I 2941,G ~r.07? 

.,1 ... ..J_, .. 

. , ~ a:::_, .. 433,6 £:672 
~.4 220,1 45E 

~3,5 922,6 18453 
31,5 lolo 1 9 20217 
- - -

6,,6 2595,2 51904 

- - -
e,4 220,1 4562 ti) 

~~.5 922,6 16453 
;l,5 lol9,9 20217 ,_ 

;,.; !21G;,6 
-

4;;.232 ' I.+ 

~ 

"O 

~ 
I'll 

t-J _. 

"' 



l 
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Programme of Sale of other small metallurgical plant which functions beside IJSP 

Standard 
~b. DeGcription o! prica 

product, 

.U:::./t 1/t 

Dl Ca.::tc 0 ':>illet 13750 :75 
Co.=~3 s~ctio~ bar 2~5oo 4:o 
Cl .. :~soo it5o 
~2 " 22500 450 

. 

; 
.0te: ~l = lll x lo to~ 1c~r; c~~:i.cit'j pl;:i..~t 

.\2 "' lo3 :;.; i.,) 
A3 = Jo x lo) . 
Ill = 3 x lo' 

l,ye~.r /136.J/ '.?,;·co.:?: /F;:')/ ),io::..r /l37o/ 

)·J)t 10:-:t!J 

5,4 ~4.5 
4,3 12!,l 
1,a ,.,~,. ~ 

'-- ......... 
7,0 2oo,4 

} 

l<"' 'I 103 t 
I 

I 1~:1 103 'I lo3t lo6A.f::i 

l8J? ,,, I 11.;,' 2281 7,rJ 146,2 
..,,,..,,.., 

1~=' 2963 , '> 190,l ... ..,.J- ,o I u,~ 

.;..\66 1 ,4 ;~7 •' 794o I 17,4 533,6 

I ~o8 1 • 3 'l '.i .. ~ 7001 19 1 0 5)2,o .l.l"Tf 

I 

I 

,::; ':::.'Jili~hcJ. at .,o:-t'~~:::, 1rldua t; rial plant 
-~f ~::l co·_._,tr7 

.' J.l-1-::h:!O,:U-i O!:' : :o.n!:'i 3]l.:U'i£ 

Ca .. Z3 "' Renewed 
·.::i "' 

RollL-..; !J..i.ll:i in .L'Ul -1 -::::OU":,: r-,r o~e ::'.uf-:; 
'I. •• throo ::::Lift::i 

4.;·~~ /1;·~1/ 

io3 I lo; -:; 1>6.\.fc '.o3 'I 

2923 7,3 153,2 ~o65 
3:Jo3 ,-:. ., 100,0 39'.)) ",, 

10672 lC,;; )99,9 11?77 
llo40 20,0 534,e 12695 

~2 = " " " and completed b;7 a horisontal cont1nous ca.sting macb. 
u;.:i.cb.ice 

,§ 
"" .... ,, 
~ ... 
N 
0 

"O 
& 
ro .. 
N .... 
l.oJ 



Summary Programme of_ Sale for all Va.riatioos 

-Ve.ria- Prod uotn.= =1 t l. ·_· /1368 ::: • y /1;59/ 5 .• y /1)6?/ 
tioo 

lo3t lo 6.;.r:i lo3 'I l )_ 106:.rc lo3 ;t lojt 0 • lou:J::i 

lllxlo3t/7 :!SP in 
north Al 55,0 1513,o 30257,9 67,o 1914,5 )8291, a6,o 2551,0 

~o.l ?ul-i~ Co 4,3 123,l 2461,9 5,0 148,l 2;:62,a 6,2 190,l 
Total 59,3 1636,l 32719,8 72,o 2o62,6 41254,3 92,2 2741,9 

lo2:tlo3t/:r ::3? in 
I 

north A2 45,o 1107,o 2373!3,U 62,o 1667,4 3334!3,2 Oo,o 2231,6 
no.2. ?ul-i-Charic.i Cl 7,0 223,3 44'.>'.i,7 l?.,-l 397,o 7?4o,4 17 ,4 533,6 

Total 52,0 14lo,3 28204,5 75,4 2o64,4 4120'3,6 97,4 2765,2 

8oxlo3 t/7 ;:sp in 
north .A.3 36,3 1026,5 20528,0 4ll,o 1410,9 2a219,2 62,o 1046,2 

llo.3 0 Pul-1-Chu!d C2 7,o 200,4 4oo7,7 13,3 374,1 7ee1,1 16 10 552,0 
Total 43,3 .1226,9 24536,5 61,3 1005,0 36100,3 Oo,o 2;90,2 

' 

Ooxlo3th ;:sp in 
north.\} 36,3 1026,5 20520,a ~,o 1410,9 20217,2 62,o 104G,2 ::0.4. J~~lllk. :1.v.;n 5,4 '.)4,5 11309,3 S,3 114,l 2~01,4 7 ,13 146,2 
;'lu.-1-c~..ir"..::;r c3 <1,3 123,l ::4S1,? 5,0 14.J,l ::ir,~,: G,2 l')o,l 
Tohl 46,o 1244,l :"4ll8o,o 5?,3 1673,l 33453,4 76,o 2ll32,5 

.. 

~.I /1~-;1/ 

loj 1 lo~t lou .\.!.1 

51036,o 9:;,5 29~1,6 
3-'.Jo~,5 6,3 200,0 

54n30,5 lol,:: 3141,6 

44630,4 69,6 25'.)5,2 
10671, 5 18,? 5?919 
553ol,9 100,5 3ll5,l 

36923,::? 68,4 2161,6 
11039,5 20,0 '634,6 
47?62,7 ao,4 2796,4 

36::'2),:? 60,4 2161,6 
2'.)2~ ,4 7,'J 153,2 
)102,5 6,3 2co 1o 

4~61\?,l 02,6 2514,e 

lo)// 

58831,2 
3399,0 

62030,e 

5190.:i,~ 
11997,: 
63901,; 

43232 ,o 
12695,4 
55927,4 

43232,0 
3064,~ 
,979,0 
5029;,3 

·-

~' •J 
'ti .... 
3 
n ,, ... 
"' .... 

'iJ 
IQ 
11> .. 
N -.. 
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Valuation of variations 

Variation 1. Variation 2. · Variation 3. Variation 4. 
Points of Valuation 

Parameter Posi- Parameter Posi- Parameter Posi- Parameter Posi-
tioo tioo tion tioc 

Liquid steel consumption 
for one ton finished product 

kg/t 11?2,l 1. 11?5,2 3. 11?4,2 ~. 1192,8 4. 
Billet for - '' - - " - llo9,8 3. lloB,8 2. 1108,6 1. 111?,8 4. 
Quantit~ of finished prod. 103t lol,8 2. 108,5 1. 88,4 3. 82,6 4. 
Value of investment fund for 3 25,2 4. 22,3 3. 22,1 2. 21,o 1. one ton finished prod. io

9
.Ats/t 

Total investment 10 " 2,9 4. 2,51 3. 2,30 2. 1,95 l. 
Prod~ction cost j!/t 315/343 4. 314/311 3. 3o6/28? 2. 3o6/26o l. 

Import rate % 20,0 1. 26,3 3. 25,4 2. 36,9 4. 
Transportation 4. 3. 2. 1. 

Score and position of variations 23/4 4. 21 3. 17 1. 2o 2. 



Transportation cost of scrap and other materials regarding 
the different variations 

Specific Distance Cost Transportation cost 
Desoriptioo weight Al A2. 

t/m3 103t Afs 103t Afs km Afs/kmt 

incompact scrap o,6 15 6,25 50,0 4,7 50,0 
scrap o,6 So 6,25 41,o 20,5 41,o 
light scrap o,5 250 7,5o 34~1 63,9 26,4 

Total 125,1 89,1 115,6 

Refractories l,o 500 3,8 5,5 lo,5 5,1 

Other 1,5 150 2,5 15,o 5,6 13,9' 

Total other 20,5 16,l 19,o 

Note: The basic transportation cost is 2,5 Afs/km.t 3 When 15 tons capacitJ of the truck is spaced in lo m volume 

The transportation cost ~ : the refractorJ materials is counted 
from the countrJ boarder 

4,7 
20,5 
46,1 

?l,3 

9,7 

5",2 

14,9 

Page: 216 

Supplement 23 

io6 'l;f s -
A3 

lo3t Af s 

5o,o 4,7 
4o,3 2o,2 

9o,3 24,9 

4,o ?,6 

lo,8 4,1 

14,8 11,? 
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Supplement 24 

Amortization cost of MSP in North regarding the different variations 106 Ms 

Item 

Steel making fixed asset 
Amortization 

Conti.casting fixed asset 
.AIJ'l.ort izat ion 

Rolling of rods and wires 
fixed asset 
Amortization 

Rolling of steel section 
f i:r:ed asset 
Amortization 

MSP in North fixed asset 
Amortization 

Al 

B M 

225,o 428,2 
3,6 36,4 

Tt 

653,2 
4o,o 

162,5 342,4 5o4,9 
2,6 29,l 31,7 

200,5 
3,2 

540,2 
45,9 

740,7 
49,1 

loo,o 258 1 8 358,B 
1 1 6 22,o 23 1 6 

688,o 
11,o 

1569,6 2257,6 
133,4 144,4 

Note : B = building amortization rate 
M = machine, equipment -"-

1,6 % 
8,6 % 

B 

2o6,3 
3,3 

156,3 
2,5 

200,5 
3,~ 

563,l 
9,o 

A2 

M 

396,5 
33,7 

Tt 

602,8 
37,o 

321,2 477,5 
27,3 29,8 

540,2 
45,9 

740,7 
49,l 

1257 1 9 1821,o 
106,9 115,9 

B 

191,o 
3,1 

A3 

M 

300,0 
25,5 

150,0 240,2 
2,4 2o,4 

2oo,5 
3,2 

540,2 
45,9 

541,5 1080,4 
8,7 91,8 

Tt 

491,o 
28p6 

390,2 
22,8 

740,7 
49,1 

1621,9 
loo,5 
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Amortization costs of small metallurgical plants 

in Pul-i-Charki operating beside Mini Steel Plant 

Co = Cl = C3 C2 
I t e m 

B M Total B M 

Steel making 

fixed asset 40,4 76,7 

Amortization 0,7 6,5 

Horizontal conti-

nuous casting 

Fixed asset 40,4 49,0 

Amortization 0,7 4,2 

Steel section 

rolling mills 

fixed asset 25,0 101 , 2 126,2 25,0 101,2 

Amortization 

shift 0,4 2,9 3,3 

2 shift 0,4 8,6 9,0 0,4 8,6 

Total in Pul-i-

Charki 

fixed asset 25,0 101, 2 126,2 105,8 226,9 

Amortization 

1 shift 0,4 2,9 3,3 

2 shift 0,4 8,6 9,0 1 ,8 19,3 

106 Afs 

Total 

117, 1 

7,2 

89,4 

4,9 

126,2 

9,0 

332,7 

21, 1 



Steel making 

fixed asset 

Amortization 

Note: 

Page: 219 

JANGALAK 

B 

19,0 

O,J 

SuppleJleftt 25/b 

M 

62,0 

S,3 

Total 

81,0 

B • building, 
amortization rates 1,6 t 

M • machine, equipment 
amortization rate: 8,6 t 
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~u::i11le1ent 26 

Flrst-c0:1t ot liquid ctecl re~'>;; d! .. .:fer-'.'nt variations 

Dcccriptiao1 of co~t 

0 Vol=c ot production 103 t 

l !;tccl ccrap 
2 .Uloy ::a tcrials 
3 .il-f ;i:i.::c 

4 :!c'; netalllc <..Ctral!gE 

1,145 t/t 
13 k;;/t 
}l II 

5 Ir?~ ore · 53 11 

6 li.-:c- ::to,c 5o n 
7 · Fl11ar co:ir 12 11 

J Co~:t? po•.:dcr 2o " 

J Tot.--.1 ch=;;o 
lo :':J.cctL"'icity !or 

r.clti:\-; 635 l:'!o/t 
11 s·1eot.!'or other 
12 C-..:i 

pw P· :>o "-
<5 '""' /t 

13 '!'o~·.l <lir"ct ;•;i,te-
ri •.l 

i.:. 'I/ages :l.'d c::::1c::.::c~ 

lj :lcct=o~conGua;itio:i 

16 7ra.1•:iort.~tion of 
'l'<»i' cateriala 

17 n other n::itcrh.ln 

?.o 

21 

. ,• 

I 

- overh'ead·, w. 
- r::ort! .:::i.tio., 
- o tlv·r 

First-co-:t 

$; !irst·c.i'.!r;/t 

·I 
'l/t 

7 kr;/t 

I 
I Speoi:tic .. 1'ror\uctio" co•t 

ooet 

4200 .\/t 
}oooo 11 

3500 II 

800 II 

loco " 
1000 II 

16000 II 

1, 5 Afrllc 
1,5 II ~ 
l,G .\f.i:t· 

. Soooo A/t 

3~oo A/t 

111,o 

553,e 
45,3 
12,o 

~6),1 
.:,,1 
3,3 

1),3 
35,5 

621,9 

755 ,) 
5,t, 

G~ ,::: 

e9,1 
16,1 

9o9,3 

99,9 
65,3 

'- ,o 
.Jo,o 
-~" • I 

101,i:; 
2o2,? 

lo2,6 

49~.4 
4o,o 
11,l 

522,3 
4,4 
3,1 

12,3 
32,6 

574,9 

97,7 
3,1 
4,1 

679,tl 
),2 

57,5 

92,3 
6o,3 
1,6 

37,o 
~.6 

ltJ2J,5 

lo"H 
200,7 

Oo,l 

4o7.7 
3,4 
2,4 
9,6 

25,6 

4'18, 7 

76,} 
2,4 
~.: 

550,6 
4,:J 

44,7 

24,9 
11, 7 

616,9 

72,1 
49,1 
1,2 

20,6 
7,6 

77),;, 



Pirst cost of Continousl' Casted billets regarding the 
different variations 

Description of cost Parameter Specific cost 
A£s/t 

Al 

0 Volume o~ production 103 t 105,l 

l Liquid steel 1,06 t/t 10143 
100'4 

1125,9 

9682 
2 Cristalizator 1,2 kg/t 60000 A/t 7,6 
3 Refractories 15 II 9000 " 14,2 
4 BJ pass 50 " 4ooo " 21,o 

5 Net material cost 1126,7 
6 EnertD cost 3o kWo/t 1,5 A/kWo 4,? 
7 Direct wages 4,o 

8 Total direct cost 1135,4 
9 Miscellaneous 

- maintenance 5o,5 
lo - overhead 1,6 
ll - amortization 31,? 
12 -other 4,2 

13 Pi.rat cost 122,,4 

14 Specific first cost Afs/t 1164o 
S/t 232,8 

Page: 221 
Supplemect 27 

Production cost 106 Af s 

.A2 .A3 

96,8 75,6 

1029,5 
?75,5 

'i' ,o 5,4 
15,1 lo,2 
19,4 15,1 

lo,o,2 7?6,o 
4,4 
,,2 

3,4 
2,4 

1037,8 781,8 

47,8 39,0 
1,2 o,8 

29,8 22,8 
3,9 3,1 

1120,5 947,5 

11575 11219,0 
231,5 224,2 
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Supplemect 28 
First cost of rods, wires and rerolled billets 

Desription of cost 

Volume of production 

1 ContinouslJ casted billet 

· 2 BJ pass 
3 Net materials cost 
4 Fuel oil 
5 ElectricitJ> 
6 Refractories 
? Rolls consumption 
8 Casing joints 

9 Total net.materials 
lo Direct wages and expenses 

11 Total direct cost 
12 Miscellaneous- maintenance 
13 -overhead 
14 -amortization 
15 -other 

16 First cost 

17 Specific first cost Afs/t 
S/t 

Parameter 

103 t 

l,lo5 

loo kg/t 
852,6 

57 " 
115 kWo/t 

1,8 kg/t 
2,5 " 
o,6 " 

Specific Production cost 
cost 

Al A2 

68,4 68,4 

11640 880,0 
11575 8?5,1 
11210 
4000 A/t 27,4 27,4 

847,? 
l?ooo " 66,3 66,3 

1,5 A/kWo 11,8 11,8 
8500 A/t 1,1 l,l 

50000 " 8,6 8,6 
35000 " 1,4 1,4 

941,8 936,9 
5,2 5,2 

947,o 942,1 
?4,l ?4,l 
2,o 2,o 

49,l 49,l 
6,3 6,3 

lo?8,5 1073,6 

15768 15696 
315,3 313,9 

106 Afs 

A3 

68,4 

84?,5 
27,4 

820,1 
66,3 
11,8 
l,l 
8,6 
1,4 

909,,; 
5,2 

914,5 
74,l 
2,0 

49,l 
6,3 

1046,o 

15292 
3o5,8 



' First co::t or 1teel sectlo:ui 
/rt»! mtcri;tl i1 Co!"Unou:(,cuted \illets/ 
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:iUJ•:-lue-a t. 2' 

oe-cri,tion of co::t i':U'anctc:r !:>pecitict .l"n>da: tic" CO.Jt 

il•/t. .u Co 

0 Vol=c of prod'>etirn lo3t. 2o,o 6,5 

l Dc·,_,,a. of co:i, cs::t~J. 

oillct. l,12t/t 11640 2V>,7 
11~.:0 ~::.1 
11575 
lo9o8 - D:: p.-i!:D llo k;;/t 4ooo O,G ::,s 

) !let r.~-itcri.-.lr: 251.~ ;:;,} 
!,. . !Ul!l oil 57 17000 A/t l'.i,( 

7o • 7,;; 
6o 

'i. T:lcctricity 120 J;.\to/1 1,5 • '·' 1,, 
r.. 'll'f~ctorir: :•/~,5 " 85oo A/t. o,;. o,~ 

~. Holl.-: coosumptioo 2,0 " 50000 • 2,8 o,~ 
~. C8.91og joint:: 1,2 " '5ooo • o,8 o,3 

9. Total • r::itcri:ila co!tt 278,8 09,5 
lo. Direct wta~es :ir.d c:.pc·1se:l 1,6 o,6 

11. Tot:il direct co:: t 2So,4 90,3 
l~. racceL'l..,cou::: - rn.i 1: tc:i• :QI 55,9 !-,5 
1). -overhead o,O o,4 
14. - :i.~:>rtt.::.-iti• 1 2},6 },o 
l~. - other cost },o l,o 

16 First"co:at 34},7 90,2 

pec·.urtt . AI:a/t 17105,0 15~m,o 
cos 'I /t. . 

}0,7 ;11,7 

106.U'a 

Cl ~ 

lA,, ::o,o 

2~'."l,o 
:'4=!,l 

o,, n,::; 

2;:6,7 2;3,} 

19,, &o,: 
4,o 4,2 
o,4 o,4 
2,6, :?',R 
0 18 o,o 

263,B 261,9 

2,o 2,o 

Z65,0 =:6},!" 
lo,o lo,o 
o,8 o,o 
9,o 9,o 
3,o },o 

200,6 286,7 

l5:'1o 1·1";i 

;05,4 ~~6,-; 
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First cost of liquid steel at Jangalak Metal Works 

Description of cost Parameter 

Volume of production 103 t/y 

Scrap 1145 kg/t 

Alloying 13 kg/t 

By pass 161 kg/t 

Net metal charge 

Iron ore 53 kg/t 

Limestone 30 kg/t 

Fluor spar 12 kg/t 

Coke powder 15 kg/t 

Total charge 

Electricity for melting 650 kWh/t 

Electricity for other 5 kWh/t 

Gas consumption 10 Nm3/t 

Electrodes consumption 10 kg/t 

Mould and base plate 20 kg/t 

Transportation 

Direct wages and expenses 

Total direct cost 

Miscellaneous-lining 10 kg/t 

-maintenance 

-overhead 

-amortization 

- other 

First cost 

Spec. first cost Afs/t 
~/t 

Spec. 
cost 

Production 
cost 106 Afs 

7,9 

4200 A/t 43,3 

30000 A/t 3,5 

3500 A/t =.; '1 

41'7 

800 A/t 0,4 

1000 A/t 0,3 

10000 A/t 1 , 1 

16000 A/t 2, 1 

45,6 

1 , 5 A/kWh 8,8 

1 , 5 A/kWh 0, 1 

1 , 6 A/kWh 0, 1 

8000 A/kWh 7,2 

6000 A/kWh 10,8 

1, 3 

1, 0 

74,9 

2000 A/kWh 2,3 

6,5 

1, 0 

5,6 

1 , 5 

90,9 

11506,0 
230,1 
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First Cost of ?ul-i-Charky Plant with Continuous Casting 

D e s c r i p t i o n Parameter 

volume of production 

Steel scrap 1,145 kg/t 

Alloying additions 13,0 kg/t 

By pass 31,0 kg/t 

Metal 

Iron ore 53,0 kg/t 

Limestone 30,0 kg/t 

Fluor spar 12,0 kg/t 

Coke powder 20,0 kg/t 

Total charge 

Electricity for melting 640,0 

Electricity for other 30,0 

Fuel oil 12,0 

Electrodes consumption 8,0 

Refractories 25,0 

Crystalizator 5,0 

Direct wages 15,0 

Transportation of raw 
materials 25,0 

Total direct cost 

Miscellaneous-maintenance 
-overhead 
-amortization 
-other 

First cost 

Spec. first cost Afs/t 

USD/t 

Spec. 
cost 
Afs/T 

4200 A/t 

30000 A/t 

3500 A/t 

800 A/t 

1000 A/t 

1000 A/t 

16000 A/t 

1,5 A/t 

1,5 A/t 

17000 

80000 

36000 

600000 

80000 

6,0 

80000 

Cost of cont. 
casting 
106 Afs 

22,4 

114,0 

9,2 

2,6 

120,6 

1,0 

0,7 

2,8 

7,6 

132,7 

22,7 

1 , 1 

4,8 

15,2 

21,3 

7,1 

1,2 

0,8 

206,9 

20,7 
0,8 

12,0 
1,7 

242,1 

10808,0 

216,2 



::o:i.tt. .Season SpecU'ied 
a to.re 

I spriop; 7650 

II " 7650 

!II " 7650 

IT sum.mer 7650 

• " 7650 

VI " 7650 

\'II aut;uaa 7650 

'l!II • l5}oo 

r:<: " - 22950 

.. wiat"er l'.)75o 

·- " 13195 

::r: " 7650 

:'")t~l 132.395 

.iver""e 
mo.i:u, - 11032,9 

)l~•t. Program of scrap-storage, utilizatioo aod traosportatioo 

-· 

Net Scr_ap :;irico on 
Outlioed Coosi:mption. Claim to b:u:" of 1'61 store- l!:i:-~orta-cbacgiag{ tioo 

Ma/t '1 /t. 

- 6555,0 6555,0 4200 04,0 

- 6555,0 6555,0 4200 84,o 

- 6]3o,7 G53o 17 4200 84,o 

- <>;,;::;, 7 6530,7 4200 04,o 

- 6555,0 6555,0 4200 64,o 

- . 6555,o 6555,0 4200 64,o 

- 6555,o 6555,0 4200 84,o 

+ 765., u555,o l42o5,o 4200 84,o 

+ 7650 65:;5,o 14205,o 4200 84,o 

- 3200 6555,0 3355,o ~00 04,o 

- 6556 1)55;,o - 4200 84,o 

- 5545 6):~,o lolo,a 4200 Q.+,o 

- 7~.>11,4 76611,4 4Loo C4,o 

- 6550,9 6550,9 4200 04,0 
' 

.. 

Value of 
scrap.eatote 

106 Ata 

32,13 

;2,13 

32,13 

32.13 
~2,13 

32,13 

32,13 

64,26 

96,39 

c2,95 

55,42 

32,13 

556,06 

46,34 

Cost 
.of acnp 
· bu.-vio~ 
' 0 D ba>4 136-1 
· lo• .Ua 

27,53 

27,53 

27,43 

27,44 
27 ,53 

27,53 

27,53 

59,61l 

59,66 

l4,o9 

-
4,24 

33o,17 

27,51 

. 

L1 'tl 
§ QI 

£ ,'g 
II " 

i ,.. 
VI 
N 

"' "' C\ 



No. 

l. 
1.1. 
1.2. 
1.3. 
1.4. 
1.5. 
1.6. 
1.7. 

2. 
2.1. 
2.2. 
3. 
4. 
4.l. 
4.2. 
4 . .3. 

Estimate of production cost. 

Material and inputs 

Project compomeot No "A" Description MSP io North 

Unit 

t. 
t. 
t. 
t. 
t. 
t. 
t. 

Item desription 

Raw materials 
Se rap 
Ferro allOJing 
Iron ore 
Lime-stone 
Fluor spar 
Coke powder 
Graphite electrode 
AU%ili&rJ materials 

t. Refractories 
t. Profiling to~ls 
t. Maintenance materials 

Utilities 
MWO Electricit~ 

Natural gas 
t. Otb.er 

Total 

F. 

1041,3 
4245,o 

961,2 
1602 
56o,7 

3259,6 
302,7 

1336 

L. Unit 
cost 

78611,4 4200 
- 500 
- 16 

2lo4 1000 
- 200 

- 320 

- 1600 

F 
1068 

624,B 
67,2 

192,2 
512,6 
897,l 

}435 

511,4 1667,o 
1019,4 308,6 

850 l.135,6 

62759,? - 3o 1882,B 
6619,5 1,6 -

1£t.o .o 
7428,6 
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Supplement 33 

Cost 

L 
lo6Afs 

330,0 

24,o 

73,0 

lo,6 
lo.o 

426,2 

Total 
106.A:t• 

330,2 
31,2 
3,4 

24,o 
9,6 

25,6 
44,9 

83,4 
15,4 

l.29,8 

94,o 
lo,6 
17.o 

?9?,6 
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Estimate of the production cost 

Material and inputs 

Project component No. "C" Description MSP in Pul-i-Charki 

Description F. L. Unit Cost 

(t) (t) cost F103~ L106Afs T106A 

Raw materials -------------
Scrap 24189,9 4200 101,6 101,6 

Ferro alloying 3080I1 600 184,9 9,2 

Iron ore 1256, 1 16 20, 1 1,0 

Limestone 711,0 1000 0,7 0,7 

Fluor spar 284,4 200 56,9 2,8 

Coke powder 474,0 310 151 , 7 7,6 

Craphite electr. 189,6 1600 303,4 15,2 

~~~!!!~EX-~~~~E!~!~ 
Refractories 642,5 675,5 434,0 21,7 

Profiling tools 198,5 1078, 1 214,0 10,7 

Maint. materials 251,8 649,4 850,0 214,9 13,8 24,5 
----------------
Utilities 
---------
Electricity 6227,6 30,0 186,8 9,4 

Fuel oil 1884,4 340 504,7 25,2 

Other 20,0 3,7 4,7 

T 0 T A L 2290,5 119 ,8 234,3 
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Estimate of technological cost of Mini Steel Plant 

in North, Lump - sum payments (incorporated fixed 

asses ts) 

T e c h n o 1 o q y Foreign Local Tot a 
103 ~ 106 Afs 106 Afs 

Special technology 

for steel-making & 250 12,5 

steel-casting 

Technology for rolling 
250 12,5 

and operating 

T 0 TA L 500 25,0 

1 
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Equipment 

Project component 

Description 

~!~~£~!~~-!~!~!~~ 
Scrap preparing and 
storage area 1500 

Furnace hall and 
casting hall 6695 

Billet storing hall 132 

Rolling mill 9365 

~~~!!!~~i_!~!E~!~~ 
Transport 300 

Electric energy supply 1800 

Water supply 2000 

Gas supply 100 

Oxygen supply 1700 

Lime supply 876 

Compressed air 190 

Maintenance working 785 

Laborat.ory 670 

Storage 460 

Interconununication 232 

Other 455 

~!!Y!£!_!~!e~!~~ 
Office equipment 

Canteen 

Medical service 

Plant security 

63 

5 

25 

5 

Loeal 
106 Afs 

1,3 

supplement 36/a 

Cont ••• /d 

Total 
106 Afs 

75,0 

334,8 
6,6 

468,3 

16,3 

90,0 

100,0 

5,0 

85,0 

43,8 

9,5 

39 ,3 

33,5 

23,0 

11,6 

22,8 

3,2 

0,3 

1,3 

0,3 
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Equipment 

Project compo~~nt 

Description Foreign Local To~al 
103 ~ 106 Afs 10 Afs 

Plant yard cleaning 
and service 25 1,3 
Staff welfare and resi-
dential buildings 6 0,3 
Primary stock of spare 
parts, wear & tear parts, 
tools 1950 97 1 5 

T 0 TA L 29339 1 ,3 1468,7 
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Sununary sheet-investment cost of Mini Steel Plant 

in North 

Equipment 

Project component c 0 s t 

No. Denomination Foreign Local Total 
103 ~ 106 Afs 106 Afs 

1 • Producing equipment 17692 885 ,o 

2. Auxiliary equipment 9568 1, 3 479,7 

3. Service equipment 129 6,5 

4. Primar1 stock of 

spare parts, wear & 

tear parts, tools 1950 97,5 

T 0 TA L 29339 1,3 1468~ 7 
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Estimate of investment cost of MSP in North 

Civil engineering works 

Project component 

D e s c r i p t i o n 

~!!!_eE!e~E~!!~~-!-~!~!: 
!~e~!~! 
Grading of ground 

Utility connections from 
site to point of tie-in 

-electric power 

-water 

-communication 

-other 

Temporary work for plant 
construction 

Buildings and special civII-works _________ _ 
Scrap preparing and 
storage area 

Furnace hall and 
casting hall 

Billet storing hall 

Rolling mill hall 

Steel structures for 
buildings 

Electric energy supply 

Water supply 

Maintenance works 

Foreign 
103 ~ 

2210 

P r o d u c t i o n C o s t 

Local 
1 Q6 Afs 

2,0 

25,0 

11, 5 

3,6 

1,5 

28,4 

37,2 

44,6 

31,9 

61,9 

30,0 

25,6 

35,0 

Tntal 
iOb Afs 

2,0 

25,0 

11 , 5 

3,6 

1 , 5 

28,4 

37,2 

44,6 

31 ,8 

61 , 9 

110, 5 

30,0 

25,6 

35,0 

Cont ••• /d 
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Civil engineering works 

Project component 

D e s c r i p t i o n 

Off ices and welfare 
establishments 

Storage 

oxygen supply 

Lime supply 

Outdoor works -------------
Road-system 

Communication 

Fencing in and 
supervision 

Others 

TO'I'AL 2210 

Supplement 38/b 

P r o d u c t i o n c o s t 

Local 
106 Afs 

10,0 

1,6 

25,5 

8,8 

27,6 

1, 3 

4,4 

10,0 

427,0 

10,0 

1,6 

25,5 

8,8 

27,6 

1,3 

4,4 

10,0 

537,5 
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Summary sheet investment cost of MSP in North 

Civil engineering works 

Project component 

No. D e n o m i n a t i o n 

1 • Site preparation and 
development 

2. Building and special 
civil works 

3. Outdoor works 

T 0 TA L 

Foreign 
103 ~ 

2210 

2210 

I n v e s t m e n t 

Local 
106 Afs 

72,0 

311,8 

43,3 

427,0 

Total 
106 Afs 

72,0 

442,3 

43,3 

537,5 
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E~timate of technological cost (MSP in Pul-i-Charki) 

Lump-sum payments (incorporated fixed assets) 

Technology 

Special technology for 

steel-making and steel

- casting 

T 0 TA L 

Foreign 
103 ~ 

1000 

1000 

Local 
106 Afs 

Total 
106 Afs 

50,0 

50,0 
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Estimate of Investment Cost of MSP in Pul-i-Charki 

Equipment 

Project component 

D e s c r i p t i o n 

Scrap preparing & storage area 

Furnace hall & casting hall 

Electric energy supply 

Water supply 

Oth~r auxiliary equipment 

Primary stock of spare parts 

wea1 & tear parts, tools 

T 0 TA L 

Foreign 
103 ~ 

50 

4375 

200 

300 

100 

10 

300 

5435 

c 0 s t 

Total 
106Afs 

1,3 8 ,8 

7,0 225 ,8 

0,5 

0 I 1 

8,9 

10,5 

15,1 

5,0 

0,5 

15,0 

28o,7 



• 
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Sununary Sheet - Investment Cost of MSP in Pul-i-Charki 

Equipment 

Project component 

D e s c r i p t i o n 

Producing equipment 

Auxiliary equipment 

Service equipment 

Primary stock of spare 

parts, wear and tear parts 

tools 

T 0 TA L 

I n 

Foreign 
103 $ 

4525 

600 

10 

300 

5435 

v e s t m e n t c 0 s 

Local Total 
106Afs 106Afs 

8,3 234,6 

0,6 3o,6 

0,5 

15,0 

8,9 28o,7 

t 



Page: 239 
Supplement 43 

Estimate of Investment Cost of MSP in Pul-i-Charki 

Civil engineering works 

Project component 

D e s c r i p t i o n 

Utility connection from site to 
point of tie-in: 

- electric power 

- water 

- other 

Temporary work for plant 
construction 

~~!!~!~2~-!-~e~=!~!-=!~!! 
works 

Scrap preparing and storage 
area 

Furnace hall & casting hall 

Electric enel'."gy supply 

Water supply 

Other 

Outdoor works 

T 0 TA L 

I n v e s t m e n t C o s t 

Foreign 
103 ~ 

10,0 

0,5 

0, 1 

0,2 

2,0 

36,7 

18,8 

9,5 

2,0 

1,0 

80,8 

10,0 

0,5 

0, 1 

0,2 

2,0 

36,7 

18,8 

9,5 

2,0 

1, 0 

80,8 
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Summary Sheet-Investment Cost of MSP in Pul-i-Charki 

Civil engineering works 

Project component I n v e s t m e n t c 0 s t 

D e s c r i p t i 
Foreign Local Total o n 103 ~ 106Afa 106Afs 

Site preparation and 10,8 10,8 
development 

Buildings and special 69,0 69,0 civil works 

Outdoor works 1, 0 1,0 

T 0 TA L 80,8 80,8 



:;s1· i:.north Pl:i..,.-.r:J. tot:i.1 etafr 

I •
10.or 1·or.:~rs 

Place -of •?rlt· 

1. 
., 

3 ~uP -
Tt, 

l. :;t.,.cl 11~kt,-,:: 

1.1 !;cr..ti rircp:-.r.-
tio·1 I 2 - - 12 

l.'."'. :·~:n:-.cc h."'.11 15 le le 35 

1.3. c-~ti.. .... .: h..ul 28 2o 2c 68 
::;ub.Tt, ' 55 3o 3c 115 

2. l!ollhc ;1111 

2.1. F'ur.1."1.CC ~l 9 5 6 2o 

2.2. Roll!...: h."'.11 2o 15 12 47 

~- 3. Fini:::IU!1.:; " 5 3 4 12 

2.4. Scrvic e 22 5 4 31 
Sub,Tt, 56 28 26 I lo 

3.1. O:r.~r;c., r>ro•!11c-
-tio.1 4 

~ 2 0 -
3.2. Li::t> productio lo 4 4 rn 
3.3. ~lor:;y (, 4 4 14 

.3nb.?t ?o lo lo M 

4, i ~"\in te.".l:'..-.CC 5o lo lo 7o 

5.1. Cc:1tral lc.bo<r =-· 3 1 l 5 
5.2. Co'lptltor rooa 4 l l G 
,. -
:>• )• I ~-u1::i.t7.c:ic:~ t 10 - In 

~inb T. ~5 2 ' '.'.:) 

Total 206 Bo 78 364 
--·-
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!:u>nl~:c~t 1\5 

l!o.otficfal~ ::o. ,..~-i:tt"("'!"" 

!•o. or r.:1i!t 

l. 2, 3, ... ·.~...). 1. ... 
LO 

~t. 

3 - - ~ - -
3 1 1 ;, L -
3 1 1 5 ... -
9 2 2 1) 4 -

2 1 l 4 1 -
2 1 1 4 2 -
l l 1 5 - -
2 - - 2 2 -
7 3 3 13 5 -

2 - - - l -.. 
2 - - : 1 -
2 - - 2 2 -
6 - - 6 4 -

lo - - lo 5 -
3 1 l 5 1 -
' l l J l -

25 1 1 27 -
31 3 3 37 -

63 8 B 7') 25 -

Tot:tl 

> ~t:b • .J• 
·~t 

- - 15 
- :' 42 
- ; 75 
- 4 132 

- 1 25 

- 2 53 
- - 15 
- 2 35 
- 5 128 

- 1 11 

- l 21 

- 2 10 

- d <;o 

- 5 05 

- l 11 

- l l.' 

- ~; 

- 7 73 

- 25 468 
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~ualificatioc of ecgineers acd other st~ 

Place of Macage- Comp- Lab. Main- Ser- Roll.Steel To. Work 
Qualification ment uter tenan- vice Mill m.ak. 1 '.2 I 3 4 5. 6 7 8 9 lo 

center ce 

Economic UniversitJ 5 - - - - - - 5 l - - 4 - - - - -
Metallurgical Engineer 1 - - - - - 3 4 - - l - 3 - - -
/metallurgist I 
Metallurgical Engineer 2 - - - - 3 - 5 - 1 l - :; - - - -
/tecb.nologist I 
Electrical Engineer l - - l l 1 - 4 - - l 1 2 - - - -
I beav, current I 
Electrical Engineer - l - 1 - - - 2 - - - 1 l 
I Wiak-current I 
Mechanical Engineer 1 - - 3 l 1 1 ? - l 1 ; 2 - - -
Chemical Engineer - - l - 2 - - 3 - - - 3 
Metallurgical Techniciau - - 2 - - 3 8 13 - - - - 2 11 - - -
Mechanical Technician - - - 5 1 5 3 14 - - - - 5 ? 2 - -
Chemical Technician - - 3 - 3 - - 6 - - - - 1 3 2 - -
Electrical _,,_ - - - 5 2 5 2 14 - - - - 3 lo 1 -
Economical -"- 7 2 - - - - - 9 - - - - l 1 2 5 
MaturitJ I for computer/ 8 3 - - - - - 11 - - - - - - 3 l ? 
Primar:1 school 7 - - - - - - ? - - - - - - - - - 7 

Total 32 6 6 15 10 18 l? 104 1 2 4 12 23 32 lo 6 ? ? 
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Planned total staff of MSP in Pul-i-Chark, 

No. Place of Work Number of Workers Number of Emplo;yees Number of Engineers Total 

Number of Shift 

1. 2. 3. Sub 1. 2. 3. Sub l. 2~. 3. Sub 
Tt Tt Tt 

l. Steel making 
1.1. Scrap preparing 9 - - 9 2 - - 2 - - - - 11 

1.2. Furnace hall 8 6 6 2o 2 l l 4 l - - l 25 

1.3. Casting hall 12 lo lo 32 2 1 1 4 l - - 1 37 

Sub.Tt 29 16 16 61 6 2 2 lo 2 - - 2 73 

2. Rolling Mill 
2.1. Furnace hall 3 3 3 9 l - - l - - - - lo 

2.2. Rolling hall 6 4 4 14 l l l 3 2 - - 2 19 

2.3. Finishing " 3 3 3 9 l 1 l 3 - - - - 12 

2.4. Service 8 4 l 13 l - - 1 - - - - 14 

Sub.Tt 2o 14 1 I 45 4 2 2 8 2 - - 2 55 

3. Maintenance 25 5 5 35 3 - - 3 l - - l 39 

4.1. Laborator;y 2 l l 4 1 - - l 1 - - l 6 

4.2 Management lo - - lo 12 1 l 14 l - - 1 a5 
Sub.Tt 12 l 1 14 13 l l 15 2 - - 2 31 

Total 86 16 31 I "5 26 5 5 36 ? - - 7 198 
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Estimate of Investment Cost of MSP in North 

Project implementation 

D e s c r i p t i o n 

Salaries and wages of management 

Rent & operation of off ices 

Travel & communication expenses 

Duty and taxes during the 
implementation period 

Salaries and wages of designers 

Rent and operation of offices 

Travels, transportation, 
communication 

Fees for various types of 
consultants 

Site and laboratory teots 

Salaries & wages of site staff 

Costs of foreign experts 

Rents 

Raw & ai.1xiliary materials 

Interests during construction 

Others 

Foreign 
103 ~ 

960 

100 

50 

15 

2000 

200 

100 

25 

50 

20 

30 

10 

c 0 s t 
Local 

106 Afs 

11, 5 

3,2 

1,5 

0,6 

10,7 

1,0 

1 , 0 

1, 5 

5,0 

1 , 5 

2,4 

s,o 
2,0 

Total 
106 Afs 

59,5 

8,2 

4,0 

1, 4 

110, 7 

11, 0 

6,0 

2,8 

7,5 

2,5 

1, 5 

0,5 

2,4 

5,0 

2,0 
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Estimate of Investment Cost of MSP in North 

Project implementation 

D e s c r i p t i o n 

Salaries and wages of administrative 
staff 

Advertising costs related to re
cruiting personal 

Salaries & wages of training staff 

Training materials 

Salaries and wages of recruited 
staff and labour 

Rend and operation of offices 
training facilities motor, etc. 

Salaries and wages of purchasing 
staff 

Travel and other related expenses 

Communication 

Arrangements for marketing 

Build-up of connections 

Pr£liminary and capital 
iss11e expenses 

Finan~ial cost during construction 

TOTAL 

Foreign 
103 ~ 

315 

4259 

c 0 s t 

Local 
106 Afs 

2,4 

0,3 

8,6 

1,0 

4,5 

2,4 

2,9 

2,0 

0,5 

0,5 

0,1 

1,0 

1,3 

82,4 

2,4 

0,3 

24,4 

1,0 

4,5 

2,4 

2,9 

2,0 

0,5 

0,5 

0, 1 

1 ,o 

1, 3 

295,3 

................................ ------~~--------~~~-~~ 
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Estimate of Investment Cost of MSP in Pul-i-Charki 

Project implementation 

D e s c r i p t i o n 

Management of project imp-~ment
ation 

Detail engineering, tender 

Supervision coordination test-run 
and take-over of civil works, 
equipment and plant 

Build-up of administration 
recruitment and training 
of staff and labour 

Arrangements for supplies 

Arrangements for marketing 

Build up of connections 

Preliminary and capital issue 
expenses 

Financial cost during cor.struction 

T 0 TA L 

Foreign 
103 ~ 

150 

200 

150 

200 

700 

c 0 s t 
Local 

106 Afs 

6,0 

10,0 

5,0 

5,0 

5,0 

0I1 

0 I 1 

0,3 

0,4 

27,8 

Total 
106 Afs 

13,5 

20,0 

12,5 

15,0 

15,0 

0I1 

0 I 1 

0,3 

0,4 

62,8 

~---....._-~------------------......... ._.. 
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Initial Fixed Investment Costs of MSP in North 

Investment category Foreign Local Total 
currency currency cost 
103 ~ 106 Afs 106 Afs 

Land 4,0 4,0 

Site preparation and 
72,0 72,0 development 

Structures and civil works 

a) Buildings and civil works 2210 311,8 422,3 

b) Auxiliary and service 43,3 43,3 
facilities 

Incorporated fixed assets 500 25,0 

Plant machinery and equipment 29339 1 ,3 1468 ,7 

Total initial fixed investment 32049 432,3 2o35 ,3 
costs 
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Preproduction Capital Expenditures, bY_ 

Category of MSP in North 

Category Foreign Local 
currency currency 
103 :if 106 Afs 

Preliminary studies 360 4,6 

Preparatory investigations 10 5,3 

Management of project 1125 16,8 
implementation 

Detail planning, tendering 2375 19,2 

Supervision, co-ordination 
test-run and take-over of 444 18,9 
civil works equipment & plant 

Build-up of administration 
recruitment & training of 315 19,2 
staff and labour 

Arrangements for supplies 5,4 

Arrangements for marketing 0,4 

Build-up of ~onnection 0' 1 

Preliminary and capital 
2,5 issue expenditure 

TOTAL 4629 92,2 

Total 
coct 
106Afs 

22,6 

5,8 

73, 1 

137,9 

41I1 

34,9 

5,4 

0,4 

0' ~ 

2,5 

323,6 



• 

Pixed 1nveat··eit co:::t::: of ~:.::::· :>l.::int 1n ::orth 

Period Co:u:trc.:t1r,,.-. !'eriod /1.."li·h .. 1 !i.Xed i."lvc=t.:c::t/ St=t--.ip 01..·.d !ull ca.:-.a.ci ty 

Ye= 136) . l;IGG 1%7 . 1360 

Ou:rrency/F"::('" lo'J 
FC LC ! ~. FC 4£ :'t :re l ~ Tt PC LC Tt LC, Tt = lo ..l.fa .. '-'· 

l'i.xed i."lTC::: t:lc:> t 
I . 

co:::t:o ~ 64~J 3,5107,6 ~34 ~ 9438 19o,4 J62 ,3 t>867' 513:;,3 ~27 '7 250 - 12,5 

l. Land - 4,o. 4,o - - - - - - - - -
2. Sje preparation I 

and develoJDent - 72 1 0
1 

72,o - - - - - - - - -
3. Strw:tures and I 

I 
I 

chil \o'O:D: 1574 31,2 109,9 636 19c,o 221,e - 133,9 n~.9 - - - i 4. lncorpora.ted 1'1xed 
a.:scto 250 - I l~,5 - - - - - - . 250 - 12,5 

5. I'la."lt a.,-,;i =clli-
14669, 5 o,~b3,9 B8o2 nery 0,4 44a,5 t>ll> 7,' o,4 293,8 - - -

Al 

'r'ot.U 

PC LC 

~2o49 432,;; 

- 41 0 

- 72,0 

2210 355,1 

500 -
.!9339 l,:S 

. 
'1't 

2o34, 8 

410 

72,0 

465,6 

25,o 

1468,2 

c.~ 'ti 

~~ 
,.. ID 
8 •• 
IJ N 
rt V1 
VI 0 
"' 
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Preproduction capital expenditure,b~ ~ear of MSP io North 

Period 

Year 

CurreDCJ /FC = 
103 S LC, 
Tt = 106 

A:f s/ 

1365 

FC 

Preproduction capi-

LC 

Construction Start-up acd full period Total 

1366 136? 1.368 

Tt FC LC Tt FC LC Tt FC LC Tt FC LC Tt 

tal expenditure 2870 38,B 182,3 950 41,o 88,5 600 lo,o 4o 2o9 2,4 12,9 4629 92,2 323,6 
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Estimate of Production-coat of MSP in North 

Period 

Year 1365 

Product.programm % 0 

Cost:106 Afs 
Raw mat.:-scrap 

-other 

Labour 
Utilities 
Repair 

-imp.mat. 

Maintenance spare p. -
Factor.y ·overhead 

Factor.y cost 
Administrative over
head cost 
Sales cost 
Distribution cost 

Operating cost -
Financial cost /int./
Depreciation 

Total prod.or manu
facturing cost 

Construction 

1366 1367 

0 0 

1368 

53 

222,5 
13,l 
77,3 

6 ,5 
63,4 
21,8 
8?,5 

158,7 

650 ,s 

39,l 
19,2 
2,0 

711, I 
4o,9 
69,3. 

821 3 

' 

Start-up 

1369 

70 

298,4 
17,9 

105,? 
8,9 

86,? 
29,9 

119,6 
21?,o 

881~ , 1 

49,9 
26,3 
2,7 

963 , 0 

75,5 
138 '5 

1177 0 

' 

13?o 

90,6 

4o7,6 
24,o 

ll!-1,5 
12 t 0 

116,2 
4o,o 

160,2 
290,7 

1192 '2 

66,9 
35,2 

3,6 

JJ3o 93 
62,9 
138 ,s 

1531 1 ' . 

Full capacit~ 

13?1 

loo 

465,6 
27,4 

161,? 
13 ,s 

132,? 
45,7 

183,o 
332,l 

1362 ,o 

?6,4 
4o,2 
4,1 

148,2 '7 
So,3 

138 ,s 

1671 5 • 

1372 

loo 

481,9 
28,4 

167,4 
14 '4 

137,3 
47,3 

189,4 
343,7 

I 4o9 , 8 

79,1 
41,6 
4,2 

1534 ' 7 
37,? 

138 '5 

1710 9 

' 

13?3 

loo 

498,8 
29,4 

173,2 
14 '9 

142,2 
49,o 

196,o 
355,8 

1459.,3 

81,8 
43,l 
4,4 

1588' 6 
25,2 

138' 5 

1752 ,3 

13?4 

loo 

516,2 
3o,4 

179,3 
15' 5 

147,1 
5o,? 

202,9 
368,2 

15 lo , 3 

84,? 
41.l·,6 
4,5 

1644 ,1 
12,6 

138 ,s 

179.S ,2 



~ 't --- !-- . ----- -- -- -. - - .. l:equi.=Je:it:; .jloi,- ;.;rof -. ··-- --
I te:: 1:!1.,. coe.:rr .i.e. -St.u"t--~:· :i'"~ FW.l cap;1.Ci t-J ;ye;i.rg 

days of 
covi:r. t=-over 1360 i;~; i;70 1371 in2 i;73 1374 

1--~~~~~~--~~~~_...~~ 

I c=c.,t a&llel;c 
J. • .1.ccount• receh...-..ble 3o 12 59 !:.o loB 123 127 n' 136 
:::. 1.:1.vc."'ltory 

& Row caterial - ::c~ 3o 12 19 ;,5 34 39 4o 42 43 
- ot:-.er 3o 12 l l 2 2 2 3 3 
- ir.;..::.at, 9o 4 19 26 35 · 4o 42 43 45 

b Sp;i.rc parts 160 2 44 6o 5o 92 95 913 lo2 
c Wo:z:k-in-procream lo 36 16 ~ 33 38 39 4o 42 
d F1ni•ed produ.cta 15 24 29 39 52 6o 62 64 66 

c. Cash in band 15 24 16 22 26 31 31 32 32 

D. Cu..-rent a.net• 2o5 1277 Y/2 425 436 454 469 
ll/A AccOUnta peyable 3o . 12 -31 1-42 -57 -66 -68 -70 ·73 

III/A !let.we~ capital l74 235 315 359 370 384 396 
!I!°I! Inereaae 1"' ,.,;,-.,.,c. 17~ 6! Go .U 11 H 12 

IV':'ot.J.lproduetio:ico:t 821,3 1177,o 1531,7 1671,5 171o,9 1752,3 1795,2 
Le:;a: now DOl.teri:U 312,9 4::,11 573;1 654;7 677,e 7ol,4 725,9 

~tilit:• 65,4 u,,7 116,2 132,7 137,;. i4::,2 147,l 
Depreci;J.tion 69,3 1,38,5 138,' 138,5 138,5 138,5 138,5 

15 24 375,7 529,8 7o3,~ 745,6 757,3 77o,2 783,7 

v. R~W.red c;i.:;h balance 16 22 29 31 32 32 33 

ff "O .,, l)J 
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• Tot.Ll invcst:ie:1t co:it or HS? 1."'I lTorth 

Period. ConstNCtion 

Y e& r 1365 1366 ·1367 

CVm:e:ic111 Fg lo 3 'I 
LC. Tt = lo JI:> FC LC Tt re__ i-- IC Tt -::\: LC 'l't 

l.::'ixed i."'IToCOllt 
16493, 932,3 9438 662,3 586 7,5 427, 7 ~ 1.-iit.ial ! .1.0. ' lo7 ,6 l9o,5 134,3 

2 • .?re-productio:i. 
95-;, ca.!'ita.l. 2670 }a,6 102,3 t,l,o ea,5 Goo lo,o 4o,o 

3• Current auaeta Ille . - - - - - - - - -
'l'o t.al illT • C 08 t • 1936~ l4o,4 1114,6- lo38f 231,5 5o,8· o467;il 144,3 467, 7 

.. 
Pertocl. ;?:.ill ~roduo ~ion 
Ye~ 1371 1372 

l. - - - .,~, I - -
2. - - - - -
3. 1:?9 359,o 365,5 370,0 373,4 

~ot;U 1.:lveat:lc."lt co:>t 12'.} 359,0 ,565,5 67,0 : :570,0 373,4 

• 

St:r.rt-u:i 

1366 1369 

Z'C LC 'l't FC LC 'l't 

250 - 12,5 - - -
209 2,4 12,9 - - -
155 174,o 161,0 169 235,0 243,5 

614 176.4 207,2 169 235,0 243,5 

1373 1374 

- - - - - I -- - - -
;96,0 ! 396,o. - ~4,o 304,o -

- 384,o 304,o - 396,0 f 396,0 

1370 

?c LC t 

- - -
- - -

l7o 315,0 323,5 

170 315,o ~3,5 

Total 

2o49 432,3 t2o34,E 
46~S 92,2 h323,7 

69c t?23),o 2Q, 5 

7 3681 2757 .'. ~626.p: 

~ 'ti 
"" .91 '0 ... 
.... (!) 
!3 •• 
g ,..,,~ 
.., UI 
V1 .. 
~ 



Sources o! 1=.i~!ll !'".!:~!l of::::;? in !!orth 

Period Cor.atruction -
Y 11 a r l-'~'.J 1366 1367 .. 

CW..'""l!!nc\F :S a lo~'I l'C L.: Zt FC LC ..... :::'C :::..c Tt LC, Tt = lo ..!.!~ .. 
1. J?·.U.ti c:ipit.tl 12902 - 645, 1 8544 - 427,2 5376 - l68,8 
2. Preference ~a~i tal. - l)O,l l~.1 - 95,2 95 2 - ;;1,5 53,5 
3. Su:>plie~' credits o~a - 331,4 4560 228:4 ~eoe - 140,4 
4. Coi.a'ent li:i;11itcc - - - - - - - - -
Total 19530 l;;a,1 11 14, 6 ~ 31) 2 95,2 750,8 8184 ja,5 r.6 7, 7 

Period Su.rt-up Full c=c1t-; ?"e:-:it!~:i 

Y, 1370 371 1372 1373 
l. - - - - - - - - - - - -
2. - - - - - - - - - - - -
3. - - - - - - - - - - - -
4.1 17-> - 0,5 !'.:? - 6,4 67 - ~.3 - - -

I 

: • I l 7o - e,5 l:) - 6,4 67 - ~ ':" - - -, . ~ 
I ; 

St:lrt-ur> 

1}6a 

FC LC Tt FC 

2$ - 12,4 -- 3,s 3,8 -
182 - 9,1 -
155 - 7,e 169 

505 3,e 33,1 169 

1~74 

- - - 27o7o - . - - -- - - 14196 
- - - l?o 

- - - + 1946 ! 

• 

l.%9 

LC Tt 

- -- -- -- e,5 

- 0,5 

"'~· ·' l 

- l353 '~ 295,6 295, - 7o9,} 
- }4,5 

i2?5.~. 392,9 

'1 
.; .,, .... 
~ 

~ .. 
"' Q 
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~ 
ID 

N 
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?let incORl!I at:i.te::ient ot HSI' i.."\ ?lo::t..'1 

Period C On:J true ti on St=t-ap 

Ye a r 1365 1366 1367 1360 

Productio:i prog-= c ,: 0 ,, 
'" 

0 ~-~ 53 ;: 

Coat lob J.!'a 
l. Sue• - - - 1~26,S 
2. Production coata - - - 21 ,3 
3. Groaa or t:i.xable prof, - - - 2o5,2 
4. Tax. /21 ::/ - - --
5. :let :>rotit - - - 2o5,2 
6. U:ldiat=i.buteJ.prot1U - - - 2o5,2 
7. Accu...-ul:l.ted undU;. ;>ro!. - - - 2o5,2 

llatio•: 

Groaa prllti t/aalea ~~ 
8,1 

Netprotit/auea ·' 8, I .. 

• 

Full cap:i.ci ty 

1~69 1370 1371 1'7i 137} 

7o ~) 9o,6 ~: loo;; loo ~~ loo ~~ 

lH9:6 1~~~;7 ti~l:i t7fi:i .t~~~:~ 
233,9 314,5 I?, if ,o , -
233,9 314,S 478,4 4o7,4 ~~~·z 

478 4 i~~ ~ ' 233,9 314,5 1232: 3 I : 2o 76, I 
439, I 753,6 

. 
8,6 Io, I 14, I 13,7 13,3 

8,6 Io, I 13,8 lo,6 lo,3 

1374 Tot&l 

loo ~~ 

}UH~~F 
466 '5 ~ 4 ;1 

2542:6 - ' 

13,o lo,6 

Io., I 9, I 
I 
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C.-C.uh-tlow ot : :JP in llorth 

Period Con.atructJ on Start-up 

Y II & r 1365 1366 1367 1368 1369 1370 1371 

Production progr.:l!:ne 0 ~; 0 J; 0 ~~ 53 . ; 7o ,; ~a, G ~ ~ , loo ~~ 

Coat 106 Ma 

A. ~inflow 1114,6 750 ,8 467,7 1053,G 141'.),4 1054,7 216.':l,o 

l. Fi:ia:1cial res.t. 1114 '6 750,8 467,7 33,1 8,5 0,5 6,4 
2. Sal.ea reYenue - - - 1026,5 1410,'.) 1846,2 2161,6 

B. Ca.ah ou ttlou 1114, € 750 ,c 467,7 102.s,e 1414.,4 ~ 849, I t2o4~. 
l.Tot.Ll a.s~ct.a 11.1.r. 1 114 ,€ 750 ,c 467,7 207,2 ,243,5 323,5 365,5 
2.0peratit; co:a 71 I , 1 963,o ~33o, 3 1482,1 
}.Debt 1111rrtce totll 

a. Intereet - - - 4o,9 75,5 62,9 5o,3 
b Repa.y::ien ts - - - 66,4 132,4 

4.Corpo~t.u:. - - - - - - 11,4 

C. SurpllU/Jeiicit - - - 14 ,o 5 ,o, 5,6 125 ,7 

n. Cu::!ul.:i. ti .,C! """' •t>:il:•roe 34 ,o 
I 

44,6 17o,3 - - - 39 ,o, 

Full ~J.. .. Ci ty 

1572 373 1374 

loo ~S ~00 ,: loo ;j 

224o,6 b315,6 2396,6 

3,3 - -
2237 ,3 ~315,G 2396,6 

2197 ,2 '257 ;1 2314.,o 
37},4 384,o 396,o 

1534,7 588,6 ~ 644 ,'l 

37,7 25,2 12,6 

119,o 126,9 134,9 

43 ,4· 58,5 82,6 

213,7 272 ,2, 354 ,8 

I 
Total 

15787,6 
2392,9 

13394,7 

15432 ,8 
4620 '7 
9254 ,5 

3o5,l 
a6o,e 
492,2 

354,8 

-
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~ge: 258 Supplement 61 

• 
Initial Fixed Investment Costs of MSP in 

Pul-i-Charki 

Foreign Local Total 
Investment category currency currency cost 

103 ~ 106 Afs 106Afs 

Land 

Site preparation 
10 ,8 10,8 and development 

Stractures and civil 
works 

a) Buildings & civil works - 69,o 69,o 

1:-, Auxiliary an'.l service 1, 0 1, 0 facilities 

Incorporated fixes assets 1000 50,0 

Plant machinery and 5435 8,9 28o,7 
equipment 

Total initial fixed 6435 89,7 411,6 
investment costs 



Period 

Year 
1.565 

~~c7 1F5=70
3 1 

i..C, Tt = lo .lfs Fe LC Tt 

Fixed inveat:::ient co::ta !827 17 •"" 59,2 

l. Land - - -
2. Site ~repa..-ation 

a.'"ld deTela;::::e:it - lo,9 lo,6 
3. Stxucturea ~ civil 

wort - I 7,o 1,0 
4. Incorporate<i f"ued 

;u;i;el:J 
5oo I - 25,o 

5. Plant ,.equipment -~ 327 - I 16 ,L 

Fixed inveatr.le:it costa or l!S? i."l Pul-i-<:h.ari'j-

Conotruction Sta.rt-\lp • 

1}66 23;;7 1}60 

~ LC Tt ?C ·~ ':'t ?C i.C 'l't ~ 

bJ28 5o,2 166,7 780 21 ,6 bo,6 )oa - 25,0 

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

I - 44,1 44,l - I lS,9 18,9 - - -
. - - - - - 500 - 25,0 

2321 6,2 122 .~ 780 2,7 41 '7 ' - - -I 

Total 

2C I.C Tt 

Kl435 59,7 ~ 11 ,5 

- - -
- lo,6 lo,8 

- 70,0 7o,a 

looo - 5o,o 
:S435 a,9 28o,7 

• 
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Page: 260 Supplement 63 

Preproduction Capital Expenditures by Category 

of MSP in Pul-i-Charki 

Foreign Local 
C a t e g o r y currency currency 

103 ~ 106 Afs 

Preliminary 202 2, 1 

Preparatory investi- 0,5 gations 

Management of project 
150 6,0 implementation 

Detail pl&nning, tender- 200 10,0 i:ng 

Supervision, coordina-
tion test·-run and take 150 5,0 over of civil works, 
equipment & plant 

Build-up of administration 
recruitment and training 200 5,0 
of staff and labour 

Arrangements for supplies 1, 0 

Arrangements for marketing 0, 1 

Build-up of connections 0' 1 

Preliminary and capital 
0,2 issue expenditure 

TOTAJ, 903 30,0 

• 

Total 
co~t 
10 Afs 

12,2 

0,5 

13,5 

20,0 

15,0 

15,0 

1, 0 

0, 1 

0, 1 

0,2 

75, 1 



!"reJ•=.oduetion ca:;:ii t.:..l eo::>e.•di ture, by year 
or ; ::;p in M-1-C'na=.:-.: 

I 
!-e::-1.od Con11truction Start-up .and .full prodi.ction 

Y e a. r 1365 1366 1367 1368. 

Cl;...~cy /r'C-10 5 ¢ 
I 

I I 
LC, Tt = 10

6 
illi FC LC 'l't FC LC I ,.._. FC: LC Tt PC LC I 'l't 

I Preproduotio~ capital 
) 
! 

e:rpe:lditure 4o3 14,6 34, 7 .300 lo,o 2:,0 \ 160 4,9 13,9 ! 2o,o o,5 1,5 

!'ot.<1 

FC LC Tt 

9o3 3o,o 75,1 I . 

V; • r: :g ,., 
8 
!! .. 
°' .,,. 

'tl 

~ 
~ 

N 
O't ... 



Estimate ot Productioo-coRt of MSP in Pul-i-Clla.rlQ 

!-e:-iod '.:oni;tructi..,!l St:i.rt-u;i 

Ye a r l~(.~ 13E6 1367 13(..0 1369 1:570 1371 1372 

Pn>duction proczai:'I I),, ,, 0 ', ,. 0 "· '" 35 : '. 67 ~; 9o ~~ loo ~; loo ~j 

Coat: 106 Afa 
R.3.v =teri:i.J. - acrnp - - - •1:1, l £19,4 124,3 143,3 148, 3 

- other - - - ~.,, 4,0 6,6 7,G 7,9 
- iu:riorted ?l.:. ~:.chl - - - 16,o 31,6 44,o 5o,6 :;2,4 

L:i'bor - - - :2, 3 4, I 5,7 6,6 6,9 
' Utilitea - - - 15,4 3o,5 42,4 48,8 5o,5 

Repair - - - 2,0 5,5 7,7 8,8 9,1 
lllU.ntenanee-41pare p:irta - - - lo,9 24,5 3o,l 34,6 35,0 
Pac tor.u ovexh"'ad - - - ;:o,6 56,7 7s,9 90,7 93,9 
Factor~ cost - - - 123,5 LA7, 339, I J~ I ,c 404,lj 
~atratiYe oTe:chead cost - - - - a,s 12,9 17,9 2o,6 21,3 
Salee co:at - - - 3,7 7,3 lo,2 11,7 12,l 
Diatzibution coat - - - o,4 o,8 l,l +.3 1,4 

Opera.tine coat. - - - 131,G 268. r68 .9 424 ,6 439,6 
·Fina..~cial coGt /interest•/ - - - 6,1 11,3 9,4 7,5 5,6 
Depreciation - - - ll,4 ;:2,7 22,7 2~,? 22,7 

To=l urod.or =u!=turi::- eo:::t - I - }C')_6 3o2.iol ,o 454,8 467,9 

.. 

Pull M:;>.'1.Ci t~· 

1373 1374 

loo : ~ ·loo ~; 

1)3,5 l;iS,9 
0,1 0,4 

5~.2 56,1 
7 I 

52:3 
7 4 

54:1 
9,4 9,0 

37,1 }6,4 
97,2 loo,6 

41~.~ 4jj,/ 
22,1 22 10 
12,5 13,o 
1,4 1,4 

458,9 47o,9 
3,8 1,9 

2<:,7 22,7 

481 ,4 495,5 
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-·--·--·- --··-
:r. y 

It- :::ti;i. cocf. 
113.yc of 
of" cov t\=l"'>•<.t 1365 

I. C\:rre:lt a:i::eti:. 
A • .Acc:i::I:lt:: recei vablE 3o 12 11,3 
ll. Inve::i to:ry 

a l!a.v naterial 

- liO~ 15 24 1,9 
- other 3o 12 o,2 
- i.:>ported aat. 9o 4 4,o 

' b Spa.re parts . 180 2 5,5 
c \!orl.-in pro~::& 7 51 2,4 
d Finished producta 15 24 5,5 

c. Ca.ah in ha."ld 15 24 2,6 

:i. C'urrc'.l t a:JC ts ;;3,4 
l~/~ Lccair:.t~ pa~~~le }o 12 -6,5 

;::/- :1et. l>"OL:L1.:; ;::i.~ i t:i.l 26,9 
,_=13 Ir..cre;i.:ie in work.c. £6.C) 
--; • Total production co&t 153,b 
:A:;s: P.:iv oa. terial 6;;,5 

Utility 15,4 
De;>reoi:z:!:ion . 11~4 

15 24 63,3 

j -; • 2equi.red ca.::h b:i.la."lQs 2·,6 
I 

... ---. ..... ,i •• _,, ·- . ·- - _ .. ..., .. •-· -· .. ......,-~- .... n.;~r.:• 

Il.e quireccn ta /lo6 AJ"a 

St~-U? yc;i.r:: FW.l c:i.:.;i.c;1 ty ye;uos 

1369 l"?,7o .... l~72 1373 
I 

22,2 30,5 35,2 36,4 37,7 

3,7 5,2 6,o 6,2 6,4 
0,4 o,6 o,6 o,7 .• 0,7 
7,9 11,o 12,7 13,l 13,6 

12,3 15,l 17,;. 17,9 lB,6 
4,a 6,6 7,6 7,9 e,2 

lo,B 14,6 17,o 17,1; lB,3 
5,0 t:, 6 7,5 7,6 1,a 

67,1 ~o,4 103,:; 107,4 111,3 

-13,o -lG,l -20,9 -21,6 -22,3 

54,1 7~.5 83,o 85,B 09,0 
27.'Z 10.:' lo.7 2 8 ~ 2 

3a<:!:, J 401 ,o 454.~ 401,9 401,4 
1Z5,B 174.9 2ol,5 2o3,6 215,e 

3o,5 42,4 43,e 50,5 52,3 
2:,7 :?2,7 22,7 22,7 22,7 

123,1 161 ;o 181 ,8 186,7 190,6 

5,o 6,o 7,5 7,6 7,e 

l3g 

~$·,o 

6,6 

0,7 
14,o 

19,2 
e,4 

18,9 
a,o 

114,9 
-25,l 

91,7 
2.7 

4~.:> 
223,4 
54,1 
22,7 

195,3 

B,o 

• 

-

t~ 
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wou.;."'°ca. o r 1.-.iti:..l !Undo of J:SP U1 Pul-1-~~ 

reriod. Co!'15tr.wt1on . 
'! e a r 1}65 B66 1367 1360 

Cur ~ ....... 1 3, ·~ ~._1· 6 .• re.."lC!f: ..: - 0 • _.., 1 - - 0 ·-::; :re LC '!t F~ LC I'.:': r.= !.c Tt FC u: 

1, ~uiti c.'l,it.U. 1328 86,2 152,6 1321 84'' 151 ' l 446 35,3 57,6 546 17,9 

' 2, Su?pliers' credit" 826 - 41,3 812 - 4o,6 33S - 16,9 172 -
I 3, C\1rre:it lial:lili tes - - - - - - i - - - 32 -
I Tot'1.l 2154 86,2 93, 9 214c 64,? 19 I , 7 ffi 35,3 ~4 ,5 750 17,9 

' 

! 
Period l\U.l ca:;=it:• <·:=tion 

Year 1371 1372 1373 i;:.74 

l. - - - - - - - - I - - -
2, - - - - - - - - - - -
}, 41 - 2,1 21 - ::. , 1 - - I - - -

Total 4J. - 2,1 21 - l,1 - - I - - -

lJt;:rt-up 

1369 

Tt F'C LC '!'t 

.'.+4 ,8 - - -
e,6 - - -
1,6 51 - 2,6 

55,o 51 - 2,6 

-
-
-
-

.. 

1370 

r~ .... Le Tt 

- - -- - -
53 - 2,7 

53 - 2,7 

Total 

3648 224,1 ~06 ,5 
211\8 - 107,4 
198 - lo,l 

,994 2~4.1 :>24,o 
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Tot.i.l i:weot:le.\t co:it o! 1131" i.'l Pul-1-:'l~:i 

Period 
I 

Co.'l:l trw:tio:>. ;;t.irt-UJl 

Y • a r 1}65 1366 . I 1367 1368 

Currency ?C in lo' ;i6 
!.C.Tt 1.~ lo .\Cu !'C. r.c. Tt. :re. LC. Tt. FC. LC. I T~. FC. LC. ' Tt. 

1, F;t!ted i:iTest.co:it 
! ! 

inttJ.OLl. £.i.e. ~7 17.6 158,2 2328 5o.2 166,7 780 21.6 ~.6 500 - 25,0 

2. Pre-production cap. 4o3 14,6 34.7 3oo lo,o 2'.),o 180 4,9 13,9 2o o,5 1,5 

3. C-.irre:it aaueta 1. - - - - - - - - - 32 26,9 20,5 

lTotal inT.coat. 323o 32,4 193,9 2628 60,2 191, 7 960 26,5 74,5 552 2'7 ,4 55,0 

1. 

Period . Full riroduc tion 

·:e= 1371 1372 1373 1374 
I 

l./ i 

1.niel&l - - - - - - - - - - - -
-:./ - - - - - - - - -- - -
'·' 41 lo,7 12,8 21 2,s 3,'./ - 3,2 },2 - 2,7 2,7 

'!.'ota.l. !AT.coat 4l lo,7 l:?,B I 21 2,0 3.9 - 3,2 J,2 - 2,7 2,7 

• 

1'69 

.ii'C. LC, 'Tt. I:-;. 
I 

- - - -
- - - -
51 27,2 2~,6 :z 

~~ 

51 27,2 29,a I;; 

Total 

r,435 89,i 411,r 
9o3 3o,c 750 

178 91, I loli 
t7536 21 l ,l 587,~ 

1370 

·-

LC, Tt. 

- -- -
18,2 2o,S: 

18,2 20,5 

.. .. - . 
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?let.1."lco=c state~1ent of . !!iP 1.."I ,'\ll-1-cllD.rki 
-

?ertod Cons tructio."l Start-up Full c:ipaci ty 

=~'1.r 1365 1306 1367 1:56" 1369 1)70 1:571 1372 1373 

.T:.l:.r.:tion pro.:;n:c 0 ;: 0 :; 0 .: 3~ 5~ 67 ;: 9o ,, loo;; loo); loo,; 

:oat 106 Ma 
!./ ::a.lea - - - 2oo,4 39-!,l 552,o 634,B 657,o 680,0 
:./ .-'rodu.ction coata - - - 153,6 3o~.l 4ol ,o 454,8 467,9 481 ,4 

3./ Crou or t.u.profit - - - 46,e 92,o 151 ,o 180,0 189'1 198,6 

!../ l'ax. /21 5:../ - - - - - - -3e,4 -4o,3 -42,3 
5./ :let. profit - - - 46,e 72,o 151 ,o 141,6 14&e 156,3 
;:,./ Dirtdierxta - - - -5,o -s,o -5,o -5,o -5,o -5,o 
7./ ~~distributed ~ro!it 

. 
87,o i.6,o 136,(4 143 ,e 151.3 - - . - 41,a 

a./ \ccu:zula.tcd U 0 ?Jr• - - - 41,a 128,8 274,8 411 ,4 555,2 7o6,5 

.. ,.t!.os: 

·:;~,. ;irotit/::::U.ea :'. - - - 9, I 16,9 26,7 31'2 32,5 33,8 

.:-,·. ::of1 t/11ales ;; - - - 9, I 16,9 26,7 I 24,5 25,6 26,7 
I 

• 

1374 Total 

loo ;; 

7o3,6 3.e22,1 
495,5 2;p6~ 
2o8,3· . lo65B 
-44,4 -165,4 
163,, 9:J6f+ 
-5,o -35,o 

158.9 . f651+ 
865,4 -
35,5 22,3 
~7,9 18,5 

• 
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<'•riod. Co:~ ti: t :ruction 

Ye;ar l,65 1366 1,67 

: ~V.CtiO."\ P."O<:=C 0 ;.; 
0 ·~ 

t' 0 ,. 

Coat: lo0 .\ta 
J.. Caah intlov 193,9 191,7 74,5 
l. fiDancial rea.t. 193,9 19 ! , 7 74~5 

2. Salee re~ua - - -
B.Cuh ouU'lov 193,9 191, 7 74,5 
l. Total a11aeta a.1.r. 193,9 191 , 7 74,5 
'2. Ope-U:lg coat - - - . 

'· Delat service t-. 
•· '.1tere11t - - -
'b. RaP&T-1en~• - - -

4. Corpore tax. - - -
s. D1Y1clienda - - -
;:. S\ll'Pl11&/cl.et1c1 t 0 0 0 

D. ;;-l&l.a.U'ffl cu~~~ - - -

Ciu:..'l-tlow ot : !Sl' in ?W.-1..Ql&J:i:i 

Start-u:i 

1366 136') 1370 1371 
,., 

35· ,J 6T ,: ')o,o ~· loo ~· 
-

223,5 396,5 554,7 636,9 
28,l 2,6 2,7 2,1 

200,4 ,$'4,l 552,0 634 1a 

2o7,5 334,o 424 ,o 508~ I 
I 

55,0 29,a 20,9 i2;a · 

131 ,6 268 ,.1 368,9 424,6 

6,1 11,, 9,4 7,5 
9,a 17,S 19,8 19,6 

- - - "3,4 
5,o 5,0 5,o 5,0 

21,o 62,5 13o,7 128,8 

21,o 83,5 214,2 343,o 

Ml c.:i.pacity 

1372 1373 1374 

loo ,; loo ~~ loo;; 

650,1 600,0 7oj,!l 
l,l - -

657,0 680,0 7C?'•a 

514,2 533,o 561 ,8 
3,9 ,,2 2,7 

439,6 458.9 4 7o,.9 

5,6 3,0 1,9 
19,0 19,0 19,C ·. 

40,~ 41,, 44,1, 
5,o 5,o 5,0 

143,9 147,o 142,o 

1486 ,9 633,9 775,9 

'l'ot:i.l 

4.318,6 
496,7 

3.a22,1 

3 .542, 7 
588,4 

2.562,6 

45,6 
128,6 
165,4 
35,o 

775.,9 

-

f ... 
tJ . 
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~he Mini Steel Plant I 1ISP I schould be located in the Kabul Cit~ area, or at the 
North Industrial area of the CountrJ. In the l:azari-Sharif' Cit,'s Icdustrial area 
or the near Fertilizer Facto1'J x is the optimal location for the MSP. In the Kabul 
area should be located the Steel-melting Plaot in Pu.1-i~Chark' or Jangalak. 
We kindl~ ask to declare ,our opinion about suppl~ of Electricit~ acording to following shedule 
Which is that area where it possible to meet the requirements beside more favourable 
conditioµs and is there an, financial effect of the new investment ? 

x 
msTALLED POWER M.AZARI-SHARIF PUL-I-KHmmI J.ANGALAK PUL-I-CHARKI NOTE 

MW MW MW MW MW 

IN 1985 I 1364 I 2 2 2 X See - Drawing! 

IN ~988 I 1367 I 16 16 3,S s 

IN 1990 I 1369 I 9 9 -
TOTAL 27 27 3,5 '1 

X A B U L, 15. 06. 1983. 



Dear Sir, 

KinistrJ of Blectrical Baergy 

Planning Departeaent 

Kioi&tl'J of Kines and Industries 
Planning Departement 
Board Techno-Economic Studiea 

ReplJiog JOur letter dated 15/6/83. cooceroiog electri
cal eoergJ requuirement for Mini Steel Plant I llBP /, 

it can be suppl' ofter completi~o of the extentioo 
lioe I 220 kV I USSR-Kholam-Pul-i-Khumri Kaboul. 

1.- Establishing MSP in Pul-i-CharkJ we agreed, after 
completing the mentioned extention line we'll 
suppl' I 2 MW I electrical energ~ in the first 
stage and I 5 MW I in the final stage. 

2.- Establishing I MSP I in Mazari-Sharif nearbJ 
Fertilizer factor, and power producing factor, we 
agree and we~ll coot~ct the related organization 
to supplJ the required amount of electrical eoer8' 
but in Pul-i-Khumri according to the sharestage 
of electrical eoergJ we don't agree, because 
import eoergJ I extention line 220 kV USSR
Kholam-Pul-i-Khumri-Kaboul I is planned tor the 
processing of Ainak Copper Mine. 

3.- Considering the above mentioned items, instala
tioo of power stations transformer, extentioo 
lines to USP and other related expenses and 

deaigpiogs are JOur responsibilities. 

Thank You 
Eng. K. Hashim 

President Gen. for Elec.Eoer11 
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M;ni S!eel 
Plant 

LOCATION Of" THE MINI STEEL. PLANT 
IN MAZAR - E - SHARIF 

I 

l 

I 

,44~ 

-. ~~~ -

Scale: 1: 5000Q 

Natural .Qm 
~ EledriciC'y . 

--Central heo!ing ·· 
Water pi ping 

- - - - - C.analizaUon 

DATE - f51h OF JULY t983 . 
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