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CHAPTER 1

Yxecutive Summary

1.1. PROJECT BACKGRCUND, SECTOR STUDY AND HISTORY

The Turkish Iron and Steel Works (General Directorate) is the promoter
of the present project of increasing the iron making capacity of the oldest
steel plant in Turkey - Karabuk Steel Plant (located 200 miles North of the
Capital, Ankara), from its present capacity of 600,00C tpy to 900,30C zpy by
modernising the plant by two vhysically separable but cperationally linked

projects, viz.

1) installation of modern raw material preparaticn facility:;

2) modernising the blast furnaces by replacement of refractories in
the hot stoves so as to improve their energy efficiency resulting
in reduction of production costs.

The first stage has been under implementaticn since 1576 and is expected
to be completed by 1983. The Karabuk Steel Plant is expectad to beccme a
major supplier of pig iron to the toundries in Turkey. Out of the proposed
incremental output of 260,000 tpv of hot metal through this project, 253,50C tzy
will be meeting the demand of foundry sector in TurXey, and the remaining
45,000 tpy will be used by the Karabuk Steel Plant itself. The £z ndry cector
which 1s mainly in the privzte sector in Turkey, is highly efficient and is
able to meet the demands of the engineering industries to a large extent in
Turkey, but they are greatly handicapped inter alia by shortage of pig iron
resulting in costly import of this raw material. The Government of Turkey
has a policy of gradual substitution of imports in the automcbiles and other

engincerirg industries which uses the output of the foundry sector.

l.2. MARKET STUDY AND JUSTIFXCATICN OF THE 2PROJECT

1.2.1.The Market

Demand for steel in Tuckey is growing at a very rapid rate 3during the
last two decades (12.3% per year between 1963-1276), Turkev being at thne initial

stage of heavy industrial development when steel consumpticn 3rows At a Iuch




faster rate than the rate of growth in GNP and rate of growth in industrial
production. The domestic supply has always been lower than the demand result-
ing in heavy imports of steel (about 23 to 24% of total consumption).

The growth of foundry sector is even more than that of steel (17% per
year between 1974-78). The linear regressicn analysis between per capita
increase in GNP and per capita consumption of pig irom, hiowever, shows a
growth rate of 7 to 8% per year, which is more realistic in future. In the
case of pig iron also there will be a big gap between damand and domestic
supply (about 30 to 10% every year) even when the supply of 300,000 tons cf

plg iron will come into market from Karabuk's present project.

Hence there will be no dearth of market for the products of the Karabuk's

incremental output as a result of investments in these projects in questicn.

1.2.2.\y Expand the Rarabuk Plant?

Out of the several alternatives of meeting the future derand Ior pig iron
including imports and the expansion of the capacity 2f slants aﬁ zZrdemir ana
Isdemir, modernisation and expansion of Karabuk steel plant (which uses Jorcestic
raw paterial and produces foundry grade iron and which has a record or Zull

utilisation under efficient management) is the most economical.

1.3. The ESTABLISEMENT AND ITS FINANCIAL STRUCTURE

The Karabuk Iron and Steel Plant is owned and operated by XDC (Karabuk
Demir Ve Celik Fabrikalari), a subsidiary of Turkish Iron and Steel Corporation.
It has the following facilities at present:

Iror making (600,000 try)

Steel making (581,871 tpy)

Rolling mills (625,000 tgy)

Coke ovens (980,000 tpy)

Sinter plant (643,000 tpy)

Modern Poundry (40,000 tpy of pig iron casting and
30,000 tpy of ingot moulds)

dut the main deficiencies are absence of raw material preparation equipment such




as crushers, screening equipment and vibiratory feeders to ensure uni
grain size in the mixture charged into the blast furnace. This results in
increased heat losses and reduced productivity which is demonstrated bv high
consumption of coke per ton of hot metal produced. Thus, though the existing
plant in Rarabuk continues to achieve satisfactory cutput, there is urgent

need for modermising the blast furnaces in Karabuk (envisaged in the project).
The gensral management in Karabuk is efficient and the plant has been operating
a2t aurmat rates close to capacity. Financial performance for this near-capacity
plant has been good as there had been net profit (after tax) in most of the
years (601 x 10°% TL) and 692 x 10° TL in 1979 and 1980 respectively). The cther
financial indicators are:

1979 1980
Return on Sales 5.4% 3.2%
Return on Equity 29.7% 28.5%
Return on Fixed Assets 48.9% 44.1%
Current (ratio) 1:2 1:1

Financial position of tﬁe enterprise is, therefore, sound and the mcdern .tion
programme of KDC is expected to keep the trend of increasing profit in the

future.

1.4. THE PROSECT

1.4.1.Process

The choi.ce of process in this project has been arrived at by experizents
of samples of iron ores, limestones and coka us<d by the West German Institutes
and as mentioned earlier, the modernisat.ion process has two physically separate

but operationally linked invectment elements:

1) installation of modern raw material preparation facility to
ensure improvement of physical characteristics :i.e. optimum grain
size and that of ore llending facilities to ensure more uniform

grade of irom ore.

2) Furnace stove modernisation project by replacing the existing
refractory bricks by high alumina bricks of improved design and
shape o increase the surface area by a total of 46% which would
enable greater neat transier and raise the blast temperature Lrcm

the existing 750°C to 1150°C. Necessary changes will also be made




in the gas burners to raise the flame from 1150°C at present

to 1410°C.

The above projects will reduce che present input per ton from 5.09 to
4.5 tonnes to produce one tonne of iron, and reduce the slag and dust content
of the output from 0.55 toms and 0.05 tons to 0.49 tons and 0.03 tons cer ton
of outout. The material balance (vide para 5.6) shovs the 'Before' and ‘After’ .

modernisation situation.

1.4.2.The Work Fcrce

The present labour force of 7233 (in 1980) in the steel plant will not be
required in the modernised piant and the reduction is proposed by natural
attrition only at the rate of 5% per year.

1.4.3.Infrastructure Requirements

1.4.3.1.frranz_xmrt

Transportation of zaw material viz. coke and cre for the increased output
of 900,000 tpy (900,000 tons of coal and 1,500,000 tons of ore per year) will
be by railways and the present capacity of railways have been found to ke
adequate Ior the additional volume of traffic.

1.4.3.2.Power

The power requirement will be 15MW and 135,000,000 Xvwh/year for the
increased output in Karabuk, and it has been verified from Electricity Authority's
programme that the additional capacity is available,

1.4.3.3.Environment

As far a3 the environment i3 concerned, the modernised Xarabuk plant will
cause less pollution of the atmosphere than at present, because of less produc-
tion of blast furnace gas in the future.

1.4.4.Implementation Plan

The Implementation Plan has been worked out based on a Work Breakdown
Structure of the project, and a Network and Bar Chart where all non-~crucial
activities are allowed to start at the mean times between Earliest Starting
Time and Latest Starting Time, 30 as to have management cushion of ha'® the




'FLOAT' oz the one hand, and half of the economy (reduction in amount of interest
during construction) on tha other. The scheduled period of construction phase
is found to be about 32 morths.

1.4.5.Investment Schedule

Based on the above physical progress schedule of work, the investment
outlay during the period 1982 to 1984 amounts to:

1982 - 1935.2 x 10% TL
1983 - 1672.5 x 10° 7L
1984 -  207.24 x 10° T%
3814.94 x 10° (Based on 1982 TL value)

Total investment ocutlay, however, amounts to 6040.96 x 10% TL after
inclusion of expenditure before 19682, and 10% of contingencies ovev estimated
amount and price escalation of 35% and 30% for 1983 and 1984 respectively Zor

total currencies,and 7% for foreign currencies.

1.4.€.S0ource of Funds

The source of initial fund is as follows:

Equity - 3752 x 10% L
DYB Loan - 748.74 x 10° o
IBRD Loan -~ 1540.00 x 10° o

The Debt:Equity ratio thus werks out to 38:62.

1.4.7.Interest during Construction

The interest on loan during construction period has been worked out on the

basis of 21.5% per year. The amounts are:

1982 - 124.81 x 10° TL
1983 - 357.50 x 10° 1L
1984 - 478.71 x 10° ™

1.4.8.Loan Repayment

The repaymeat of loan will be on the following basis:




[+]]

DY3 Loan 3 ? vears of grace + 10 years of
repayment (from 1987)

IBRD Loan = 1 year of grace + 10 years of
~epayrent (£rxom 1987)

1.4.9. Production Cost

Onit preduction c¢osts on 600,000 tpy, 750,000 tpy (with 50% of utilisation)
and 900,00C %py (with 1C% utilisation) were worked cut as follows:

600,000 tpy - 15896.0 TL
750,000 gy - 14017.6 7o
900,000 tpy - 13677.0 T

Total manufacturing cost annually ~hen has been worked out covering rtae

operating ccsts, depreciation and interasts.

1.4.10. Werking Capital

The Working Capital worked out on the basis of Cash 3alance basad on
stipulated Accounts receivable (cne zonth's production costs), Iaventory
{zaw z=zerizl, two zonths, auxiliarv material and finished preduct of cne

oonth's each) and cash in hand (of two menths) is as follows:
1985 - 342.1 x 10° ™
1986 - Increment of 4€56.7 x 10° TL
Total 808.8 x 1C® ™

The total investxzent cost schedule inclusive of Working Capital amcunts ¢

6350.1 x 10% TL. The total assets alsc amount to the same figure (vide Annex 15).

1.4.11. The Revenue Schedule

The Revente from Sale have been worked cut on the unit price of iz izzn

as 18500 TL cer tocnne.

1.4.12. Cash Flow

The resulting Cash Inflow covering the sales revenue, and financial inflicw
and Cash Cutflow caovering total assets3, oterating costs and dedt servicing and
Corpgeoraia Tax {at 46.7%) of taxable orofit (ecual to sales minﬁs oroduction costs
show ~ash surplis cf 395.79 x 10° 7% in 1985 rising to 1621.3 x 10° 1L in 1297

(and thersafter).




1.4.13. Net Income Statement and Projected Balance Sheet

The Net Income Statement shows also that the profit after tax.rises
from %35.7 x 10% TL in 1985 to 1319.8 x 10° TL in 1997 and thereaftar. The
ratics on Net Income Statement works out to:

‘i’?i%f_e:ﬁt 36% in 1985 to 44.6% in 1997 and thereafter !

Net Profit
Sales

19.3% in 1985 to 23.8% in 1997 a1 thereafter

Equity

14.2% in 1985 to 35.1% in 1997 and thereafter

The projected balance sheet worked out on the basis of the above statements is
found to be satisfactory (refer to Annex 23).

1.4.14. Commercial Profitability

Commercial profitability (IRR) of the project based on market cost of
inputs and market value of outputs is only 11.0% aporoximately (refer to
Annex 24(2)).

1.4.15. Sensitivity Analysis

Sensitivity Analysis made on comwrercial przfitability shows that the
Sales Revenue is the most sensitive element of the prcject cash flow (more than
4.4% reduction in the revenue will render negative NPV of the project). The
operating costs comes next in sensitivity leaque table (more than only 9%
increase in operating cost will leave the project with negative NPV). As
regards the Capital Cost, an increase of more than 16.12% will make the NPV of
the project cash flow negative.

Commercial profitability, however, improves (the IRR becomes 17.51%) if
Corporate Tax of 46.7% on gross profit is excluded. '

To achieve a commercial profitability with IRR of 21.5%, an annual
subsidy of 1300.75 x 10° for the entire life of the project (20 years) will
have to be provided by the Government.
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1.4.16. National Economic Evaluation

To arrive at the National Profitability, shadow pricing based on Border
Price numeraire of Little-Mirrlees method is applied follcowing the World Bank
working Paper No. 392 on 'Shadow Prices for Projec: Appraisal in Turkey' (but
with updated data of 1382 Turkish Economy). The National Parameters used were

as follows:

Standard Conversior. Factor (SCF) = (.685
Conversion Factor for

Consumption Goods (CFC) = (.88
Conversion Factor for

Intermediate Goods (CFI) = 0.5598
Conversion Factor for

Capital Goods (CFK) = 0,527
Shadow Wage Rate (SPI}

Urban Formal Sector = 0.66

The resulting coaversicn factors for the prolect's items work out as
follows:
£,
C?(Operatinq Costs) a  0.642 (for full capacity)
CF (Working Capital) = 0.7
cr = 1.00

{Revenue)

The ERR of the cash flow with the shadow prices based on the above conversion

factors works out to 26%.

1.5. PROJECT IMPLEMENTATION, MAMAGEMENT AND CCNTROL

The 3cope of work for the two phases of the Karabuk modernisation projects
is very large with a total investment of 3818.56 x 10% TL (refer to Annex 10.6)
spread over the remaining three year period (1982 to 1984). ~for su.-~essful
implementation of the projects of this nature requires an independent Project
Management Crganisation under the control of a Project Manager, distinctly
separate from the standard functional organisation. The Project Manager is not
only required to have the complete responsibility for the tasks involved, but

algso for the resources needed for its accomplishment. He will be heading an




implementation group consisting (refer to Annex 28) of Karabuk Steel Plants
experienced able and knovledgeable personnel. Th: Project Management Organisa-
tion will also have an elaborate Projec: Management Information System (PMIS)
for periodic monitoring of physical as well as financial progress, analysing
cost and time over-run (if any) and updating the time and cost schedules by
establishing control during the entire construction period.

The oove measures are expected to help the implementation and man: Jement
of the project a great deal.

1.6. CONDITICNS OF LOAN

As mentioned in para 4 above, the conditinns of loan repavment are such
tha*, while the grace period fcr DYB's own loan is two years, the same inr
IBRD loan is only one year. Moreover, repayments of IBRD loan will have to ke
twice in any year (May and November) whereas repayments for DYB's ocwn loan
need be made only once a year. '

1.7, CONCLUSICNS

From the above it will be clear that the modernisation project is sound
and viable from Technical, Financial and Management and Organisational points
of view. Market Study shows that there will be no shortage of domestic

demard of the ocutput (iron) of the projects (refer tc Chapters 3, 5 and 3).

The promoting enterprise is also socund financially, and managerially.
All these point towards successful implementation of the project (refer to
Chapters 4 and 6).

However K the commercial profitability is low and it appears it will be
necessary to allow not only %ax exemption, but also to allow annual subsidy
for the projects in order to ensure a return of 21.5% per year (refer to
Chapter 5).

The project, however, is viable from the point of view of the nation as
the market cash flow when adjusted with appropriate snadow price factors gives
au ERR of 26% (refer to Chapter S). EHence, the project is viable from the peoint

of view of the nation and as such its acceptance is recommended.




1.8. SALIENT POINTS

I. MAIN FEATURES

Type of Investment

Production Capacity

Location

Useful Life

Beginning and Completion Dates

Fixed Capital Investment
Working Capital
Total Investment Amount

Beginning Date of Financing by DYB

Total Amount of DYB loan
DYB loan of IBRD origin

o

- s c— -

o

Modernisation and Production Increase
Additional 200,000 tons/year pig iron
Karabuk

20 years
1982 and 1984
(in 10% TL)
Local Foreian Total
3792.00 2249.4 6041.3
808.8 - 308.8
4600.8 2245.4 6850.1

1982
748.74 x 10° L
1540.00 x 10° TL

IT. PROJECT'S PLACE IN THE ANNUAL PROGRAMME

Sector
Project No.
Page No.

Manufacturing Iron and Steel Industry
79 C 170050

167 official journal

III. CREDIT LIMIT OF THE ENTERPRISE

Credit limit of the Enterprise
Amount used from the Limit
Loan applied for

Loan proposed

.

9,764 x 10° =r
2288.74 x 10% T
2288.74 x 10° TL
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Project Background, Sector Study, and Histcrv

2.1. INTRODUCTICN

“he objective of the proposed project is to increas2 the ironmaking
capacity of the Karabfk Iron and Steel Plant from 600,000 tpy to 900,000 tpy
by modernisation of the blast furnaces, to improve their energy efficiency
and reduce costs. Out of the incremental output of 300,000 tpy of hot metal
(molten iron), 255,000 tpy will be marketed as pig iron tc meet the demand
of the foundry sector in Turkey, and the remaining 45,000 tov will “e used
in the steel plant either to be processed into steel or used in the foundry
of the steel plant itself. The modernisation will be ackieved bv implementa-
tion of two physically separable but operationally linked investment nrojects,
which are (i) installation of modern raw material preparation Zacilities, and

(i1} replacement of refractories in the hot stoves serving the bSlast Surnaces.

2.2. PROJECT BACKGRCUND

XarabOk piant, which is the first integraied ircn and steel factery in
Turkey was established in 1939 and cdeveloped part by part by additicn of units
until it reached its present state in 1967. I+ was the only integrated
factory in Turkey until 1965, and is continuously contributing to the econcmy

with its above-nmentiocned preduction, despite all tl.e problems it faces.

The Karabk pilant has remained far behind the developments in today’s
iron and steel technology. The efficiency of blast furnace is low, and
specific coke consumption is considerably high. As it is explained sub-
sequently in the report, this situation is caused by the insufficierncies in
the plants and equipment preparing ore and other input material for the

blast furnaces, and the very low burning temperature of the blast furmace,

In 1972, the Enterprise decided that the 'Karabfik Blast Furnace Produc-
tion Increasing Project', the principal aim of which is the modernisation
of input preparation units, be carried out with priority; and since 1973,
investment expenditures related to the project are being made by the Enter-
prise. In order to increase the hot metal orcducticn of bhlast furnaces by
300,000 tons per year, the burniny temperature must oy all means be increased

to 1100°C. To this end the 'Karabilk lst, 2nd and 3rd Blast Furnaces Stove




Mcdernisation project’ was prepared, and included in the 1979 Programme.

The 'lst, 2nd and 3rxd Blast Furnaces Stove Modernisation Procject’,
wnicn ‘= the second stage in the modernisation of tne Karabdk plant, is a
complement for tii 'Blast Furnace Production Increasing Project'. This
project will ensure 2 dec.: ise ¢f approximately 10 per cent in the specific
coke consumption by increasing the temperature of the air enter.: .3 blast
furnaces from 700°C to 1100°C. Increasing the burning temperature of blast
furnaces accelerates the reactions in the furnace and thus provides an

approximate increase of 100,000 tons in hot metal producticon.

The first project has been under implementation since 1976, but progress
has been slow due to resource constraints. (lorld Bank assistance has teen
sought and cbtained for financing the imported equipment needs of the two
projects which are scheduled for ccapletion by 1983.

2.3. THE TURKISE IRCN AND STEEL SECTCR

2.3.1. The Turkish Steel Industzy

The beginning of a modern steel industry in Turkey goes back to the
1930's with the establishment of the Karabfk Steel Plant, f£ollcwed by
Ereqli Steel Plant (Erdemir) which began operating in 1265. A third plant
at Iskenderun (Iscdemir) began production in 1376. Besides these larze inte-
grated steel plants which are a2ll majority state owned and all use blast
furnaces for producing iron from iron ore, Turkey has about twenty smaller
steel plants in the private sector, with electric arc furnaces using scrap
as raw mzterial. The Karab#lkk and Erdemir plants are located in Northern
Turkey, and Isdemir is on the South-eastern coast, while most of the electric
arc furnaces are located in Western Turkey. Tre present capacity of the
integrated plants is 3.1 million tpy while that of the twenty smaller slants
is about 300,0C0 cpy. Turkish steel plants produce a wide variety of steel
oroducts including special steels. Karab#tkk alsc markets about €3,000 tpy
of its iron output as foundry grade iron and the Iskenderun plant has been
darketing about 200,000 tpy of pig iron as its steelworking facilities are
not yet operating at full capacity. Erdemir does not supply pig iren, while

the smaller electric arc furnace plants, being steel scrap based, cannot do 30.




2.3.2. The Fcundry Sector

The Karabfik Steel Plant is to become a major supplier of pig iron
which would be consumed by foundries: developments in tiie foundry sector,
and the effect on pig iron demand are of particular relevance. The foundry
industry in Turkey has made substantial progress in the past fifteen years
as suppliers of intermediate inputs t» engineering industries, sexwing
principally the domestic market. The industry has a comparative advantage
in terms of both labour and transport costs and the domestic market Zor
castings generally has not been overly protected. Imported castincT are
speciality items (auto engine blocks, machine tool components. etc.) which
exceed the technical capability of local firms. The Suvernment, however,
has a policy of encouraging gradual substitution of imports in automcbile
and other engineering industries which has led to local manufacture of more
complex castings. The increasing technological sophistication, product zuix
and output of the engineering industries has resulted in substantial growtl
of the number and size of foundries. But equally important has been tre
increase in their technological competence, enabling them to produce cast-
ings of greater precision, copplexity and guality Icr a variecty of 2nd uses,
utilizing a variety of metals. Major materials which account for the bulk
of castings produced in Turkey are ferrous-based grey iron, malieable iror,
nodular iren (spheroidal) and steel. Non-ferrous mezalis, light cr heavy,
represent a smaller share of the tctal sector ouwiput. In 1976, of the total
output of ferrous castings, grev iren accounted for 23%, malleable iron Zor

4% and steel for 13%.

The foundry industry is predominantly in private hands, and has shown
dynamism, versatility, and recegtiveness and adaptability to growing tech-
nological requirements. Many of the now larger private foundries started as
small establishments fifteen to twenty vears age and went through successive
stages of expansicn. The foundry iandustry comprised 440 firms by the end
of 1976, of which 400 were producing castings of grey iron, 4 of mal'eable
iron, and 36 of steel. Of these firms, 88 (or 2Z0% in number) were zostly
medium (with a capacity of 300 - 5,00C tons/year), and some large (over
5,000 tons/year) in size, whereas the remaining 80% were small establishments
(with cacacity of 200 - 300 tons/year).

Large Soundry firms account for about 23% of existing capacity, medium




for 558, and smali for Ziv. The average capacity of small fourdries is

about 260 tons/year. Small grey iron foundries. using simple equipment,

produce a variety of standard final products such as weights, cooking

vessels, sanitary pipes, agricultural implements, space heater parts, etc.,

which do not recuire dimensional accuracy or ca:zeful control of physical

properties of the metal. Medium size foundries, all in the grivate sector,

account for 75% of the grey iron casting capacity and almost ail of steel - !
capacity. The average size for large grey iron foundries is slightly over

5,700 tons/year which compares favourably with grey iroan foundries in the UK -

(4,240 tons/year) and Germany (5,300 tons/year). 35teel foundry capacity

averages 1,500 tons/vear. These figqures suggest that the large foundries

approximate internationally competitive size.

2.3.3. Performance

As a sypplie. of in‘ermediate inputs to the engineering industry, growth
of the fourndry industry is conditioned by the growth of the output of the
engineering sector itself, particularly those engineering prcocducts wrich use
castings, znd the zate of import substitution of impor:ed castincs, e.c.
autcmebile engine blocks. Since the Government's policy has been to increase
progressively the domestic value added of engineering incdustry zroducts cn
a2 regular annual basis, the growth rate of foundry industries on average has
been higher than that of the engineering sector. During 1975-78, total
foundry capacity increased bv about 128,000 tons or by 29% to 544,000 tons.
Grey iron capacity increased by about i00,000 tons, or 8.5% per annum, while
steel castings capacity by some 25,000 tons, or about 15% annually. Expan-
sion in malleable ircn has been negligible. This growth in capacity reflects

the underlying pattern ¢f the demand for castings.

By the end of 1980 total ncminal capacity of the foundry industry
reached 686,000 tons among 686 units. The total producticn of iron castings
in Turkey has been estimated at 341,752 tons in 1978, and fell sharply to
285,000 tons in 1979. 1In 1980, output is not likely t» have exceeded the
1979 level. Capacity utilisation, particularly of grey ircn foundries was
relatively low due to deterioration of the economiz condition in the country
and the consequent lower growth and capacityutilisation in the engineering
indus:.ries. The situation was further wcrsened due to shorzages of pig iron.
coke and power and also due toc severe labour unrest during 1979 and 1980.
The overall capacity utilisation ratio for the foundry sector was about 40%
in 1980.




HAPTER 3

Market Study and Justification of the Project

3.1. DEMAND AND SUPPLY OF IRON AND STEEL IN TURKEY

The rate of increase in steel consumption during recent years has been
more than that in various other econcmic indicators. For example, the
annual increase in steel consumption during the period 1963-1976 was about
12.3% whereas within the same period, GNP increased by only 6.3%, industrial
ptoductioﬁ increased bv 9.9%, and ccnstruction increased by 7.2%. Despite
this rapid increase in consumption, per capita consumption figures of Turkey
are very low as compared to other countries. In 1976, per capita consumption
level was about 100 kg/person. This figure is 500 - 700 kg ia USA, Japan
and West Germany, and 350 - 400 kg in England, France, and Netherlands.

A characteristic of iron and steel Lector in Turkey is that the domestic
production continuously remains below the demand and the shortfall is get
through importatior (see Annex 1 and la).

Beginning in 1974, producticn decreased because required inputs could
not be provided due to the foreign pavments deficit and foseign exchange
bottlenzck, therefore the necessity for impurts increased. Because of the
insufficiency of foreign excharge sources, import was made in 1277 by cash
againsc goods and excess stccks wers accumulated through importaticn.éf
The apparent consumption amounts do not reflect the real (potential) demand
because of the difficulties faced in imports made by normal Zforeign exchange
allocations, insufficiency of d.-:stic production, etc. This is an important

point to te taken into account in demand analyses.

Tron and steel products consumption composition of Turkey !production
and import) reflects the typical consumption pattern of the countries which
are at the first stage of industrial development. The greatest portion of
consumption belongs to non-flat products, and this indicites that most of
the consumpticn is by infrastructure and construczisn sectors. Total con-
sumpticn level of special steel products, sheet and other flat products

indicates that an important diversification in industrialisation could not

1. Iron and Steel Industrv/ in Turkey and its Probiems. SPO, 1979.
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Ye: he atrainad No immnartant and radical ’.‘l“.?.::ge in consumstion cattern

and domestic p:odnction‘camposition is expected in the near future.

The most impartant factor in attaining the required level of molten
steel production increase in Turkey is the volume of additional capacity
from integrated plants and electrical arc furnaces, with the assumption that
the plants operate with a certain utilisation. The development level of
Turkish iron and steel industry and economic conditions require that the
capacities necessary to increase domestic production te realised through the
expansion of :xisting integrated plants. It is observed that in @any coun-
tries, production increase is ensured with less cest by expanding existing
integrated plants instead of setting-up new plants. It is envisaged that
the capacity of Exrdemir which is 1.2 million tons at present wili reach
2.0 million tons in 1984, and 2.7 million tons in 1797; and the existing
capacity of Isdemir which is 1.1 million tons at present will reach 2.2
million tons with technicali and financial aids to be provided bv USSP.

In the early sixties, most of the Turkish and foreign experts were
of the opinicon that a continuous and rapid increase will appear in Turkey's
long term steel demand estimates. The apparent consumption increased rapidly
until recent years. However, making estimations for future years i- con-
siderably difficult because of the growing deficit in the balance of Zoreign
pavments due to rapid increases in petroleum prices in 1974 and the unfavour-
able econcmic conditions caused by inflation. The period 1973-1988 is
selected as an acceptable perspective (as forecasting for a longer term than
this is difficult), and it is considered adequate to give molten steel prcd-
uction, consurptian and capacity increase tendencias as of this period.
The rate of increase will be low until 1985, and it is assumed that the
consumpticn, together with economic growth, will rapidly increase during the
following yea:s.é/ In this development, it is taken into account that the
production increase will be realised by expansions of Srdemir and Isdemir.
According to these studies, the apparent molten steel consumption level
will be approximately 3.5 million toas in 1979/80, and 5.4 million tons in
1988. This consumption level, which is absolutely telow the potential demand,

1. The research shows that there is 2 sty e between increase
in GNP and demand for steel., A report d by IISI showe the
steel demand elasticity for increase in GNP is over 1.0 in indus-
trialised countrieg, During the past yeazrs, steel demand elasticity

in Turkey was about 1.3.




is attained with an average amnnual 6% increase rate, compared with the

previous years during which the inciease rate was 12.3%. The data on hand
show that molten steel production realised in integrated plants and elec-
trical arc furnaces is about 2.5 million tons in 1979/80. With the assump-
tion that capacity utilisation inthe beginning of the period will continue
throughout the period, the domestic molten steel production will reach

5.0 million tors in 1988. Comparison of quantities of supply and demand
shows that molten steel production gap will be about 6G0,000 tons/year in
1983/84 (see Annex 2).

3.2. DEMAND AND SUPPLY OF PIG IRON

The demand for all types <f foundry proddcts gzew at 17% per annum
during 1974-78 and reached 342,000 tons. However, the growth of demand was
arrested due to the extreme economic conditions in 1979 and 1980 and
declined to 285,000 tons. The demand for grey iron castings is now projected
to grow at only 7% per annum during 1980-88 to reach 496,000 tons (see Annex
3 and 3a). The projected growth in demand for castings would improve the
capaciry utilication ratio of foundries from ti:e present low of 41% to 503
by 1988, including 80,00C tons of forthcoming additional foundry capacity
during 1980-8R.

The requirement for fcundry pig is alsc estimated by usirg the linear
regression equation obtained by examining the relationship tetween per
capita pig consumption and per capita increase in GNP. Data used were for
the period 1965-1978 period. For projections for Suture years, it is assumed
that per capita GNP will increase by 1% during 1980-84 and by 3% during
1985-1995. As an altermative to this estimation, another estimation was
also tried by using the pig demand elasticity as 1.3 (see Annex 4 and 4a.)

Demand projections indicate that beginning from 1984, a sufficient
domestic demand will exist for the total additional pig irom increase of
300,00C tons/year achieved in the blast furnace production of the Karabtik
plant, whether consumption is taken as a function of capacity increase., or
whether it is estimated by exaumining its relation with the increase in GNP.
In addition, the research shows that in the case of ensuring material inputs
and required technological advance with regard to the production of complex
and high—quality foundry products for Turkish foundry industxy, an iamportant




export potential will exist.

At present Karabllk is the only irte~rated plant which has been marketing
pig iron reqularly, at an annual level of about 65,000 - 95,000 tons per
year. Isdemir, which began to operate in 1976, has marketed about 200,000
tons of pig iron per year, but plans to stop supply from 1283, when its
steelmaking facilities are fully operational. Erdem:. has not been market-
ing any pig irom.

3.3. JUSTIFICATION OF THE DRESENT PROJECT

Conceivably, four alternatives can be considered for meeting the future
demand for pig irom:

(1} to maintain supply at present levels, i.e. 95,000 tpy from
Karablk and 20C,J00 tpy from Isdemir (until) 1983);

{(ii) to maintain present output levels at Karabflk and to expand output
at Erdemir and Isdemir, bv raising furnace output to 115% of capacity
under conditions of most efficient coperations most likely to te

obtainable after some additions to existing facilities;

(1ii) expand ocutput at Rarab@ik by modernising the furnaces as prcrosed,
with Erdemir and Isdemir plants at present levels producing ircn

adequate only to meet their own requirements for steelmaking;

iv) increase ocutput at Karabtlk by modernisation and sismltaneously
at Erdemir and Iskendurun bv operation under meost efficient
conditions, i.e. 115%.

Prom Annex 3a, it is evident that even under altermative (iv), which is
the most optimistic supply estimate, imports wculd be necessary after 1280.
Ruling out altermative (i) as very large and sustained imports would be

reached, alternative (ii) carries considerable risks as

{(a) neither Erdemir ncr Isdemir plants ha§e operated at even close to
capacity, and it would be unrealistic to expect sustained production
at 115% of rated blast furnace capacity, in order to enable them to
supply pig iron to foundries after meeting their own needs for
steelmaking;

(b) as both pilants are of balanced design, diversion of pig iromn to




foundries on a continucus and sustained basis would require

eitiier overrwnning the blast furnaces or result in under-

utilisation of steelmaking facilities;

(c) both the plants are dependent partially on imported raw
materials, which would be a major bottleneck. The major
advantage that could be for this alternative is the lower
variable cost of production, as both plants are larger and
more modern. However this advantage is likely to be largely
offset by their high fixed ccsts due to large capital invest-
ment aud attendant higher financial charges.

Alternative (iii) which provides the justification for the proposed
project has the advantages that Karabflk utilizes only domestic raw materials,
is already well advanced in implementing its modernisation projects, produces
foundry grade iron (as opposed to blast furnace iron produced by Erdemir and
Isdemir) and has a long record of full capacity utilisation and profitable
operation. Moreover, the additional investment at Karabtlk would easilv pay
for itself, in terms of foreign exchange saved from domestic producticn at
internationally ccompetitive costs, and benefits of cverall recduction in

steelmaking costs Jdue to modernisation.




CHAPTER 4

The Establishment (Company)

4.1. OWNERSEIP AND CONTROL

The Karabtik Iron and Steel Plant was established in 1939 and is owned
and operated by Karabllk Demir Ve Celik Fabrikalari (KDC). KDC is a sub-
sidiary of the Turkiye Demir Ve Celik Isletmeleri (Turkish Iron and Steel
Corporation), which is the holding SEE for XDC, Isdemir and the Divrigi
Iron Ore Mining Company. In 1976, the Turkish Iron and Steel Works General
Direccorate decided that XDC /in accordance with the principles of Law No.
440) , would be attached no longer to the General Directorate, tut would
continue its activities with self-administration. Although Karablk Estab-
lishment is a state enterprise like Iskenderun Ircn and Steel and Divrigi
Mine Plant Establishments, it possesses the authority to determine and apply
selling prices fcr its proaucts sinc2 January 24th 1980, within the frame-

work of economic measures taken by the Government.

KDC's acthorised capital was raised from TL 1.5 billicn to TL 3.0 biliicn
in 1979. The present paid in capital of TL 2.1 billion is held by Turkiye
Demir Ve Celikx. The management of KDC is in the hands of a Board of Direc%ors
consisting of five members including the Chairman, who is *he General
Director of the plant. The other members are the three Assistant General
Directors in charge of production, sales and finance, and the remaining

member is a workers' representative.

4.2 .GENERAL MANAGEMENT

A problem that KDC has experienced, in common with all SEEs in Turkey,
has been frequent changes in top management. KDC has had 21 General
Directors in 40 years. EKowever, the plant has operated near capacity due
to a well trained and stable work force and shop level supervi: rs, and the
fact that most of KDC's General Directors have been appointed by gromotion
internally. The Govermment now appears resolved to insure SEE managements
from political interference and frequent changes, which can be expected to
have a bereficial effect. The present management and project team is
capable of implemencing the mcdernisation rrojects reasonaoly well, and

XDC's overall management situation is acceptable.
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4.3. MAJOR EXISTING FACILITIES

The Company's Iron and Steel Plant is located at Karabilk, about
200 km north of Ankara. The iron and steel plant supports a few local
industries such as small rolling mills, foundries and fabrication shops
located in the town of Karabttk. The Company's township and the town have
a total population of about 35,000 and are dependent on the steel plant.

a) Ironmaking. KOC has three blast furnaces with a total ironmaking
capacity of 600,000 tpy. Furnace No. 1, which has a useful volume of 357cu.n
and an irbnmaking capacity of 386 “ons per day was commissioned in 1932, at
the inception of the steel plant. Furnace No. 2 is identizal in volume and
capacity and wi.s commissiocned in 1950 during the postwar expansion of the
plant. Furnace No. 3 has a volume of 803 cu.m. and a capacity of 950 tons
per day. This furnace was erected in 1962, during large scale expansion of
the entire plant at which time the original steelmaking shop and the rolling
mills were replaced and the sinter plant was expanded. All the three blast
furnaces have been in operation continuously since their commissioning,
except for normal r2lining operations hetween successive five-year ‘'cam-

paigns’,

b) Steelmaking. KDC's steelmaking facilities consist of one steelmaking
shop containing six Siemens-Martin open hearth furnaces. The furnaces

which bave a capacity of 150 tons per charge were erected during 1959-13963
replacing the original four open hearth furnaces with a capacity of 65 tons
each operating since 1944. The six furnaces together have a crude steel
output capacity of 620,000 tpy. To achieve output of crude steel at this
level scrap is added to hot metal (molten iron) from the blast furnaces

for steel produr~tion. The scrap/iron ratio varies depending on iron availa-
bility as part of the blast furnace ircn is also required to be marketed

to meet demand of foundries. During 1979, 458,625 tons of hot metal (molten
iron) frcm the blast furnaces was used, together with 151,704 tcns of steel
scrap to produce 581,871 tons of crude steel. The rest of the hot metal
output from the blast furnaces is either consumed in the foundry shops of
KDC and/or sold as foundry grade iron.

c) Rolling Mills. The crude steel output of the plant is cast into ingots

and rolled ints a range of rolled products in XOC's five rolling aills, all
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erected during 1959-1965. The total rolled products capaci;y is 625,000 cons.
although the attainable output leQel is dependent on the product mix. =ight
mm. diameter steel bars for concrete reinforcement account normally for cver
60% of the output of rolled products. Other important products are steel
billets for smailer rolling mills in the pri&ate sector, heavy sections and
rails,

d) Coke Ovens. The coke charge for the blast furnaces is prepared from
wetallurgical grade coal in seven ccke oven batteries with a total capacity
of 980,000 tpy. Sulphuric Acid and Ammonium Phcsphate are produced in an
adjoining coke oven by-products plant.

e) Sinter Plant. The sinter plant, which produces sintered ore to be
blended with raw ore for blast furnace charge ccnsists of two strands. The
first strand was commissioned in 1953, while the second larger strand was
bmilt in 1961. The sinter plant has a total capacity of 543,000 tpy.

) Other Facilities. ZXDC operates a fairly modern foundry with 2 capacity

of 40,300 tpy of pig iron castings and 30,000 tpy of ingot moulds for XDC's
use as well as to meel needs of Isdemir and EZrdemir steel plants. A major
additional facility is a modern heavy fabrication shop operated as a
separate Dzpartment (Engineering Projects and Construction Department)
which carries out engineering, fabricaticn and erection of major industrial
structures in Turkey and has also carried out fabrication and erection wotk

in other countries.

4.4. EXISTING SEORTAGE OF FACILITIES

At present, KDC does not have raw material preparation equipment such
as crushers, screening equipment and vibratory feeders to ensure uniformity
of grain size in the mixture of coke, iron cre, sintered ore and limestone
being charged into the blast furnaces. Absence of accurate feed composition
control results in fluctuating operating cunditions as variation in grain
sizes and excessive presence of fines reduces permeatility of gas through the
feed in the blast furnmaces, increases heat losses and reduced productivity.
Poor energy efficiency is already evident from the high top gas temperatures
observed in all the three blast furnaces at Xarapuk and is demonstrated by

the high coka rate {consumption of coke per ton of hot metal produced). All
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the temperature of the blast for the furnaces ranged between 630°C - 740°C,
which is much lower than temperatures achieved at modern plants internation-
ally (about 1200°C - 1400°C). Under existing conditions, the consumption
of coke, which is scarce and Qaluable energy source, is excessiQe. The

coke rates for the three furnaces during 1979 were 200 kg/ton of hot metal,
904 kg/ton of hot metal and 865 kg/ton of hot metal respectively ccmpared

+o0 international standards of approximately 600 kg/ton. These bottlenecks
haée the effect of increasing cost of prcduction and excessive production of
bl?ck,furhace gas which is being burned off, resulting ia energy waste and
avoidable air pollution. Thus, though the existing plants continue to
achieve satisfactory output, there is an urgent need to modernise the blas*:
furraces by two physically separable but operationally linked stages:

i} 1astallation of modern raw material preparation equipment, and

ii) increase in blast temperature.

4.5. PAST OPERATICNS OF THE KNIC

Bistorically, KDC's major produ “ion units have always operated at
output rates close to capacity - a situation unusual among SEEs in Turkey.
It is noteworthy that these high rates of capacity utilisation were main-
tained despite the fact that some of the major units of XOC, i.e. the coke
ovens, blast furnaces and sinter plant are relatively old, adequate main-
tenance, cperational and techmical skills developed over 40 years have
enabled the plants to operate close to capacity. Output of major preducts
during the last three years and capacity utilisation rates are shown in
Table 1 below. |
Table 1: XDC - Output of Major Products 1978-80

1978 (C.0.R.) 1979 (C.0.R.) 1940~ (C.U.R.)
Product (000'T) (000°'T) (000'T)
Hot Metal 530 88% 508 85% 620 107%
Ingot Steel 597 95s 582 93% 625 100%
Rolled Products 525 84% 514 82% 550 88%
Coke & Dust 707 g8s 655 81l 646 81%
Sinter 600 93% 583 90% €00 93%

* Provisional
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4 .6 FINANCIAL PERFORMANCE

KOC has always maintained profitable operations, except for the years
1977 and 1978 when it incurred operating losses despite operating its plant
at near-capacity. These losses, which arose as a result of the then
Govermment's price controls in the face of increasing production costs,
amounted to TL 651 million as of December 3lst, 1978. During 1979, profita-
bility was restored and the company ended the year with a before tax profit
of TL 601 million. Preliminary figures for 1980 indicate a profit of
TL 405 million for the year. Selected data regarding KDC's operating

results and financial position is provided in Table 2 below:

Table 2: KDC - Selected Financial Data (TL million)

1977 1978 1979 1980+
Sales Revenue 4,213 6,434 11,071 21,930
Net Profit/(Loss)
before Tax (123) (528) 601 692
Net Profit/(Loss)
after Tax (123} (528) 352 405
Net Fixed Assets 830 1,025 1,228 1,569
Total Equity 1,571 1,c06 2,020 2,425
Return on Sales (%) - - 5.4 3.2
Return on Equity (%) - - 29.7 28.5
Return on Fixed Assets (%) - - 48.9 44.1
Current Ratio (times) 1.4 1.0 1.2 1.1

* Provisional

Source: 1977, 1978 and 1979 Annual Reports of
Turkish Iron and Steel Works General
Directorate

It is expected that the modernisation programme of *DC will help in
keepir,g the trend of increasing profit in the future,
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CHAPTER 5

The Project

5.1. INTRODUCTION

The choice of process in this project has been based on extensive
experiments of sampies of iron ores, limestones and coke used in Karabik,
and the design of the project was based on quantity and quality of blast
furnace gas available in Karablk by the two West German Iastitutes (see
paras 5.2 and 5.3 below).

The choice of process is therefore based on the availability of current
assets with Turkish Iron and Steel Organisation in Karabttk and is, in fact,
modernisaticn of a valuable available asset. The only other alternative o
increase the production of vig iron fram the present level of 600,000 tons tc
900,000 tons per year would be to demolish the small and old No. 1 and No. 2
plants in Xa:abttkk (as there is no extra space availakle in Karabfik), and
replace them by a completely new modern 300,000 ton piant to work in naraliel
with the large existing plant No. 3., A quick calculation cf the comparative
costs shows that the second alternative would be mcre expensive on two

acccunts, namely:

1) the initial investment cost of dismantling two plants

and replacing them with a new plant;

2) to continue the old process with the remaining blast
furnace would be costlier than what is envisaged in
the project of modernising all the existing three

plants.

5.2. SCOPE AND PURPCSE

The first stage of the project involves installation

a) of a modern raw material preparation facility to ensure improvement
of physical characteristics, i.e.optimum grain size with variations

within acceptable limits, and

b} of ore blending faciliities to ensure more uniform grade of

iron ore.

The capacity of the raw material preparation facilities will also be
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increased to support the higher level of output projects. This stage has
been under impiementation since 1976, but progress has been slow due to
shortage of funds, particularly foreign exchange. The second stage en-~
visages replacement of refractories in the hot stoves or the blast furnaces
with high alumina bricks of improved design, along with replacement of
burners and blast pipes and installation of instrumentation. These changes
would enable blast temperatures to be raised from the existing 630°C - 750°C
to 1,150°C. The proposed modernisation projects will improve the operating
efficiency of the blast furnaces; ceduce the presenc high levels of coke
consumption, therekby effecting saving of a valuable energy source; and
increase output of pig iron from the furnaces. The two stages can be imple-
mented independent of each other, but their beneficial effect is additive and
the projected econcmies can be maximised by co-ordinated implementation of
both investment proiects,

5.3. RAW MATERIAL PREPARATION MODERNISATION PROJECT

The major new facilities include:

aj conswructicn of primary storage yard and erection of two

wagon tippers and reclaimers:

b) erection of iron ore cr'shing and screening plant including
intermediate storage bins, primary, secondary and fines
crushers; and coarse, intermediate and fines screens and

conveyors;

c) coal and limestone grinding plant including additicnal bunkers,
impact crusher, screens and convevors to provide uniform charge

to the sinter ant;

d) ore blending yard including ‘ore mixing beds, storage :ins

and conveyors;

e) blast furnace burden preparation plant, including vibratory

feeders, weighing scales and conveyors.

The above facilities have been designed to achieve a handling capacity necessarv
to support an cutput of 900,000 tpy of molten meral. The project was desicned
by Theinstahl Huttenwerke after extensive experiments on samples of iron ores,
limestone and coke used at Xarabtlk. Optimum grain sizes and cermissible

limits of size variation were determined after trials at laboratory and piant
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scales. Tne overall design, layout and specifications of major equipments
have bezn verified by Rheingtahl as well as the consultants of the World Bank
and found to be technically appropriate to attain the targeted output.

5.4. FURNACE STOVE MODEZRNISATION PROJECT

The existing refractory bricks in all the nine stoves were installed
in 1959-64, and are almost at the end of their useful life of about 20 vears.
The temperature of the blast that can be achieved is dependent on the
calorific value of the gas burned to heat the stoves, the flame temperature,
volume of blast and the physical and chemical properties of the refractories
i.e. surface area, shape and alumina and iron content in the refractory
material. While the quantity and calorific value of the blast
furnace gas available as fuel are adequate, the physical and chemical prop-
erties of the bricks prevent the blast temperatures from exceeding 750°C.
This temperature is well below the current international norm of 1,15Q°C -
1,300°C. The pr=iect proroses the renlacement of the existing refractory
bricks by high alumina bricks of improved design and shape to increase the
surface area by a total of 46% which would enable creater heat transfer and
raise the blast temperature to 1,150°C., Necessary changes wiil also be made
in the gas burners to raise the flame temperature from 1,150°C at present

to 1,410°C. The components of the project are:

a) installation of 306 tons of refractories in each of the six
stoves serving blast furnaces Nos. 1 and 2 - total 4,336 tons;
b) installation of 1,987 tons of refractories in each of the three

stoves serving blast furnace No. 3 - total 5,961 tons;
c) replacement cf ring pipes;
d) replacement of burners;

e) additional instrumentation to monitcr stack gas temperatures.

The design of the project was formulated at the Institute of Metallurgy
of Berlin University. It has been established that the calorific value of the

gas and quantity available are adequate. The refractory bricks proposed were
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designed according to a mathematical model developed in the institute tweive
years ago, tested extensively in Zuropean steel plants and accepted by major

refractory manufacturers in Europe and used successfully since 1974.

The relationship between blast temperature, coke consumption and
furnace output has been established err the years based on operational data
of blast furnaces in the world. In the case of KDC's furnaces, conservative
assumptions have been used. Partial verification or the expected results was
carried out in 1967 by modifying the sters of furnace No. 3 to raise the
tempe:atuie by only 100°C. The cbserved reduction in coke consumption was
2% Z kg/ton of output compared with the theoretically expected reduction of
30 kg. Aannex S5 shows the flow diagram of the process in Karabfik. Annexes
6, 7 and 8 show the following:

i) relationship between air access temperature and specific

coke consumption:

ii) relationship between specific coke consumption and

production (in general);

iii) relationship between specific coke consumption and
production (in Karabtk)

5.5. PRODUCTION PLANS AND RAW MATERXALS

Build up of pig iron output over the next five years is expected to ke
quite fast given that KDC has achiewved stable full capacity operation during
the past twenty years. The completion cf the raw materials preparation
facilities at the end of 1982 will bring about the first major increase in
output. Delays are not likely to be substantial in the completion of the
project as a substantial part of the civil works have already been completed.
By value, 44% of the imported equipment required has also been purchased
and is already on site. With regard to the blast furnace stove modernisation
project, the delivery periocd of the refractocry bricks for the stoves is not
expected to exceed six months from placement of orders and it is estimated
that all the nine stoves can be refitted by early 1984, The modernisation
of stoves will begin in the stoves of the No. 3 blast furnace, and the
required renewal in No. 3 blast furnace will be completed in 1983. Under
these conditions, 50% expansion capacity will be attained in 1983, and 100%
will be attained in 1384.




S.6. MATERIAL BALAMNMCE AND SUPPLY OF MATERIAL

Input and cutput materials before and after modernisation of Karak#ik
plants are shown belcw:

Inputs OuEEuts
For.l ton Forxr.600,000 For.1l tomn For . 600,0C0 tons
(tons) tons (tons) {tons) {tons)
Before Modernisatiorn
Iron ore Q.740 444,000 Pig 1,000 600,000
Sinter ’ 1.0 600,000 Slag C.S5 33G¢,C00
Coke 0.880 528,00C Dust 0.05 30,0C0
Limestone 0.28 168,000
Others 0.060 56,000 Blast
Air 2.130 1278,000 Furnace gas 3,490 2094 ,000
Total 5,090 3054,000 5,090 3054,000
. . Por 900,500 For 900,200 tons
After Modernisation tons (tons) (tons)
Iron ore 0.766 689,400 Pig 1,000 900,000
Sinter 0.974 876,600 Slag 0,490 441,000
Cone 0.720 648,000 Dust 0.030 27,000
Limestone 0.100 90,000
Others 0.0€60 34,000 3last
Air 1.380 1692,000 Furnace jas 2,980 2632,000
Total 4,500 4059, 000 4,500 4050,000

The required quantities of izon ore and limestcne are expected to te
available domestically without major problems. XDC at present obtains
866,700 tons of metallurgical coal per vear from the Zonguldak ccal amines
which is converted into coke for the blast furnaces and coke breeze for the
sinter plant. After the mcdernisation of the blast furnaces, the consumption
of coke per ton of cutput will decline by 27% and the increase in total iron
output will increase the coal requirements only by 52,300 <py - an increase
of less than 10%. No major problems are therefore expected in obtaining the

additicnal quantity required.

5.7. LABOUR REQUIREMENTS BEPORE AND AFTER MODERNTSATION

KDC employed a total of 9,336 workers at the end of 1980, of which
2,703 were emploved in the Sngineering Projects and Construction Division and
7,233 in the steel plant. This number is excessive by standards of zore

modern plants in the world and also bv comparison with Erdemir, which emplcvs




6,860 workers for a steelmaking capacity of 1.3 miliion tons. Allowaince,
however, has to be made for the fact that KDC operates an older and less
automated plant. Moreover, the Govermment Las enforved a hiring freeze

since September 1980 and XDC expects to lose approximately 6% of its work

force every year through attrition. At this rate, during the period of project
implementation, the present degree of overmanning will be substantially reduced.
Agreement will be sought during negotiations that KDC'will, as a condition

of the loans, formulate and adopt persounel policies which would reduce its

personnel levels and prevent overmanning in future.

5.8. LOCATION

The Karabfik Steel Plant is located in the ncrthern part of Turkey as
shown in the map at Annex 9. Since this project is related to the modernisa-
tion of stoves in Xarabflk or._.y,the question of locational choice or itional
1and does not arise.

5.9. INFRASTRUCTUREZ FACILITIES

5.9.1. Transvortaticn

The map in Annex 3 shows the rail transport ccmmunication (the main
transport source of the project}, 2s well as the locaticns of Izon Cre
deposits and Coal deposits. Two bulky materials (ccal and ore) nave to te
transported. At the end of modernisaticn, zaterials to be consumed are

given below:

For 900,0C0 tens molten material

soke: 64€.700 tons/year. With 1.3S ccal to coke conversion = 830,000 tens csal
Ore: 689,000 tons/vear. With 1.35 coal to coke conversion = 639,000 b
Ore

{Sintered) :377,0C0 tons/year (90% siater is made of ore) 788,000 "
By the completion of blast furnaces modernisation projects, Karablk has

to handle nearly 900,000 tons of coal.and 1300,0C0 tons of ore annually. Materials

carried during the period 1977 to 1980 for Xarabtlk are shown below. As can be

seen, anticipated increased volumes of coal and ore will be easily handied by

the existing facilities even if ycu discard the positive effects of wagon

tipping stations, 500,000 tons oI new blending, and stocking areas.

———
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Year: 1977 1978 1979 1980
Coal 1,105,000 tons | 1,183,000 tons 900,000 tons 1,115,000 tons
Ore 920,000 tons 1,114,000 tons | 1,000,000 tons 1,755,000 tons
Source Annual Report Annual Report Budget 1380* Budget 1981*

1977, p.S3 1978, p.37 p.48 p.46

* Budget Reports give the previcus year's actual

figqure for caomparison.

5.9.2. Power Suppl

At the end of the project, specific electricity consumption will increase
by 15 Kwh/ton (from 130 Xwh/ton to 145 Xwh/ton).
Annual energy requirement increase = 15 Kvh/torn x 900,000 tons
= 135,000,000 Xwh/vear

Capacity requirement = 135,000,200 * (24 hrs x 365 cdays)

= 15 MW

In the Investment Programme of 1981 (pace 167) of the Zlectricity
Authority in Turkey, provision was made for an increase of atout 25 MW by the
end of 1983. Hence, no shortage of power supply is exrected.

5.10. ENVIRONMENT

The steel plant is located in a vallev which tends te =rip smoke and
other gases and creates an unacceptable degree of air polluticn. A major
cause of air pollution is the excessive generation of blast furnace gas due
to incomplete coke ccmbustion in the furnaces. At present approximately
15,000 cn.m cf blast furnace gas is f£lared, which will be el:iminated after
the modernisation project is completed. Thus, the modernisation project
will have a beneficial effect on the surroundings. Liquid effluents £rcm the
plant are treated and discharged into a small river flowing through the plant
gite. Assurances will be obtained during negotiations that XDC will operate

its facilitjes in accordance with Govermment requlations in force.
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5.11. IMPLEMENTATION PLAN

To arrive at a realistic and most economic implementation schedule,
it is necessary to undertake the following steps:

a) work breakdown structure of the whole project into
identifiable Activities;

b) make the logical sequence of Activities;

c) make a Network Diagram on on arrow scheme so as to show the

Critical Activities and Critical Path and 'floats’' of non-

critical Activities;

d) Activity-wise break-up of the cost estimate of the initial
FPixed Investment of the Xarabtk Project;

e) draw a Bar Chart and Financial Resource Histogram by starting

all non-critical Activities such that only half the ‘'floats’

are preserved as this will ensure considerable econcmy for the

interest during construction. This arrangement ensures the

balance between 'managerial cushion® on the one hand, as half
the 'floats' will be still there, and ‘econcmy' on the other
as 'interest during construction' will be considerably reduced bty

starting the wcrks not on their earliest starting timings:

£) arrive at the Financial Profile of the finalised work schedule

based on item (4d) akcove.

Annex 10 shows all the aoove items as follows

Annex 10.1 - the work breakdown structure;

Annex 10.2 - the logical sequence of Activities;

Annex 10.3 - the Network Diagram;

Annex 10.4 - the activity-wise break-up of the cost estimate of
the Initial Investment Cost:

Annex 10,5 - the Bar Chart and Financial Resource Histogram
of the finalised schedule; and

Annex 10.6 - the Financial Profile of the initial investment cost.
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5.12 INVESTMENT OUTLAY

The project's implementation commenced from 1973 with Equity funds.
Prior to 1982 the investment outlay amounted to 2226.4 x 10%r1, (in current
TL) . The proposed investment for the period 1982 to 1984 (approximately

for 35 months - vide paragraph S5.11), are as follows:

1982 - 1935.2 x 10°TL

1983 - 1672.5 x 10°TL

1984 - 207.24 x 10°TL

Total 3814.94 x 10°TL (in 1982 TL)

A physical contingency of 1C% (over the estimated amount) has been
incorporated in the above figures. Annex 1l gives the estimated figures
and their distribution over the pericd 1982 to 1984 together with the
actual expenditure prior to 1982, with the break-up into local and foreign
(equivalent) currancies. Annex 11 also shows the following items:

a}) Escalation of the cost over 1982TL assuming escalation of
35% on local currency for 1983 and 30% on local currency
for 1984 and only 7% on foreign currency requirement.

b) Interest during construction (from Annex 13).

c) Total investment amount in current TL incorporating all the
above iterms.

5.13 SOURCE OF INITIAL FUND

The sources of initial finance of 6041 x 1C®TL for the total investment

amount (see Annex ll) are as follows:

1)  Fquity - 3752.22 x 1057
2) DYB Loan - 748.74 x 10°TL
3) IBRD Loan - 1540.00 x 10°TL

Atnex 12 shows the socurces of initial funding and their yearwise and

currencywise (local and foreign) distribution.

The 'debt:equity ratios' works out to approximacely 38:62.
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5.14 INTEREST DURING CONSTRUCTIGN

Tte fixed interest rate for bot' “he DYB and IBRD lagans is 21.5%
per year. Based on the amounts of 1 rom these two sources and to
a total of 6041.34 x 10%m. (= 2245.4 _OSTL + 3814.94 x 10°TL) yearwise
loan disbursements, the interest payable during construction period are

shown in Annex 1l3.

5.15 INTEREST AND REPAYMENT OF LOANS

The grace periods for both the DYB and IBRD loans are as follcws:
DYB loan - 2 years
IBRD loan - 1 year

Thus, the repayments will start from 1987 (for the DYB loan) and 1986
(for the IBRD loan) -

Annex 14 shows the interest payable based cn rate of interest of
21.5% per year and the repayment schedule for both the loans.

5.16 PRODUCTICN COSTS

The unit costs of production of pig iron have been worked out first

i) 600,000 tonnes output per year before modernisation;

ii) 750,000 tonmnes output per year with 50% utilisation atfter
modernisation;

iii) 900,000 tonnes output per year with 1C0% utilisation

after modernisation

Based on the Unit Costs, Incremental Cperating Costs for both 50% and
100% utilisation of installations are then worked out. They are shown in
Annex 15(a} and 15(b) respectively. The total production cost of pig iron
and their yearwise distribution covering the entire life of the project is
shown in Annex 16. The total prouduction cost covers the operating cost

and depreciation (vide Annex l5(b;), and Interest payments (vide Annex 14).

5.17 CASH 3ALANCE AND WCRKING CAPITAL REQUIREMENT

The required annual cash baiance Zor the projest is worked out bared

on the formula 'tctal Production Cost less Raw Material, Utility and
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Depreciaticn'. This is shown in Annex 17. The Working Capital Requirements
have then been calculated, based on the following minimum requirements,
and shown in the same Annex 17.

Accounts Receivable: ore months cf production costs minus

depreciation and interest

Inventory: : Raw material - 2 months
Auxiliary Material - 1 month
Finished Product - 1 month
Cash in Band : 2 months

Accounts Payable nil

5.18 TOTAL INVESTMENT CZST SCHEDULE

The total Investment Cost incorporating the rixed Investment Cost
(vide Annex 1ll) and Working Capital Requirement (vide Annex 17) are shown

in Annex i8.

5.19 TOTAL ASSETS SCHEDULE

The total assets covering the Fixed Investment Ccst (vide Annex 11)
and Current Assets (from Annex 17 for Working Capital Regquirement) are
shown in Annex 19.

5.20 REVENUE SCEEDULE

The annual sales revenue of pig iron for both 50% and 100% utilisation

throughout the entire life of the project are shown in Aanex 20.

S$.21 CASB FLCW TABLE FOR FINANCIAL PLANNING

The yearwise cumulative cash balance estimation based un the differn=nce
between Cash Inflow (consisting of Financial Rescurces shown in Annex 12
and Sales Revenue shown in Annex 20), and the Cash Outflew {consisting of
Total Assets (vide Annex 19), Operating Costs (vide Annex 15(b)), Debt
Servicing (vide Annex 14), and Corporate Tax (vide Annex 22), are shown in
Annex 21.
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5.22 NET INCOME STATEMENT AND FINANCIAL RATIOS

This table incorporates the Sales Revenue and Production Costs so as
to show the taxable profit based on which the Corporate Tax (46.7% in
Turkey) can be worked ocut. This enables the following Financial Ratios
to be calculated:

Gross Profit : Sales

Net Profit : Sales

Net Profit : Equity
Annex 22 shows the calculation.

5.23 PRCJECTED BALANCE SHEET

The projected Balance Sheet has been worked out from different Assets
and Liabilities and is shown in Annex 23.

5.24 FINANCIAL EVALUATION (CCMMERCIAL PROFITABILITY)

For this purpose, the .ollowing information is already available from

the wvarirug Innowag:
e YRTICUus Snnexe :

Cash Inflow:
Sales Revenue - vide Annex 20

Cash Qutflow:

Total Investment Cutlay - vide Annex 18
(from 1982 onwards)

Operating Cost - vide Annex 16
Tax - vide Annex 22

Bowever, as mentioned on page 133 vara 5.12 , investment in this project
started in 1973. The actual expenditure between 1973 and 1280 .L.ad been all
in domestic currenry, whereas the expenditure in 1981 consistad of both
demestic and foreign currency. The profitability of the project has been
based on 1981,/82 Turkish Lira. Therefore, all the expenditure p:iér to this
must be converted to 1981/82 Turkish Lira. They are shown in Annex 24 (p.l). The
resulting Cash Flow on market price is shown in Annex 24 (page 2). The IRR

of the project based cn the market price cash flow amounts to ll% approximartely.
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5.25 SENSITIVITY ANALYSIS (ON COMMERCIAL PROFITABILITY)

The chanyes in NPV of the projects for 10% changes in the different
elements viz. Investment Costs, Operating Costs and Sales Revenue, have been
worked out taking the initial year (the year '0')} cf the project as 1973, and
using 10% discount rate. The calculations are shown in Annex 25. The

results of the Sensitivity Analysis are as follows:

Items of Cash Flow Changes in NPV due to 10% Alternatively changes
change in the items in the item to make
NPV = 0
1. Investment Costs 62% 16.123
2. Operating Costs 111s 9%
3. Sales Revenue 226% 4.4%

FProm the above, it appears that the most sensitive item of the cash flow
is Sales Revenue, as only 4.4% fall in sales (due to several reasons such as
fall in demand or under-utilisation) will render the project non-viable. =Zven
though the Sales Revenue is the most critical, the other items of cash {lcw
are not very good either. The next mosT crucial item is Operating JostT,
where a 9% increase will render the project a negative NPV. The Investzent
Cost is the least sensitive item of Cash Flow, but more than 16% to 17%
increases in Capital Cost are not rare for Industrial Prujects, and it Lappens
that the project is again not viable. Hence the project reguires a very gocd
management and organisation team to ensure that cost over-run and £all in
Sales Revenue do not occur in the initial construction and operation stage

of the project.

5.26 CCMMERCIAL PROFITABILITY -~ WITHOUT CORPORATE TAX AND SUBSIDY

The commercial profitability on market price (i.e. market price IRR}
of the project is only 11% whereas the acceptable rate of return in Turkey
is 21.5%.

The NPV of the project with discount rate atove 1l1% (the IRR cf the

project) is negative.

Hence the project is not viable commercially scvecially when Corporate

Taxes etc. are inciuded.
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If exemption of Corporate Tax is given by the government, the IRR works

out to be 17.5i% and NPV at z1.5% discount rate works out to (-635.03 x 10°TL).

The caliculations are shown in Annex 26.

Calculation has also been made to see how much subsidy will Le required
annually to achieﬁe an IRk of 21.5% for the project. It shows that approxi-
mately 13C0.75 x 10°TL annual subsidy for the 20 years life of the project
will be needed (over and above the Corporate Tax exemption) to make 21.33
return nased on the market price cash flow of the project. The calculation
for subsidy requirement is also shown in Annex 2€.

5.27 NATIONAL ECONOMIC EVALUATION

The shadow pricing of the inputs and outputs of the project has been
based on the world Bank Staff Working Paper No. 392 on 'Shadow Prices for
Project Appraisal in Turkey'. This World Bank Study followed the Little-
Mirrlees method (extended subsequently by the Bank staff members - Squire
and Van der Tak) which uses conversion factors on all costs and benefits of
a project intc border price (or in cother words, world price) with numeraire
‘uncommitted foreign exchange (expressed in terms of units of local currency
(Turkish Lira) converted at the official exchange rate) in the hands of
government’.

The National Parameters worked out in the above Working Paper No. 392
of the World Bank were based on data between 1974 and 1978, It is felt that
they are required to be revised in 1982 as the economic data (such as Imports,
Exports, Taxes, Duties, etc.) have considerably changed f£rom what they were
in 1978. A separate ’Note’ on shadow price factors based on 1982 data of
Turkish Economy has been prepared where the Cunversion Factors have been
worked out and they have been used here in this Feasibility Report. The

relevant Conversion Factors are given belcw:

Standard Conversion Pactor (SCF) - 0.683
Conversion Pactor for Consumption

Goods (CPC) - 0.88
Conversion Pactor for Intermediate

Goods (C?I) - 0.5598
Conversion Pacter for Capital

Goods (CPK) - 0.527
Shadow Wage Rates (SPI)

Rural Sector - 0.65

Urban Informal Sector - 0.64

Urban Formal Sector - 0.66
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Based on the above National Parameters for Turkey, the folliowing items

are worked out:

1)

2)

3)

4)

5)

6)

7)

8)

Cost

Revenue for Pig Iron - (Traded items) based on cif and fab prices.
{(In Turkey the fob price = cif price), shadow price factor is,

therefore, one.

Cash flow during Construction period (based on break up of traded
and non~traded coaponents) using shadow price factors for capital
and intermediate goods and SCF

Iron Ore - (non-traded for Turkey) (based on marginal social cost
of extraction, transportation and profit margin) C?ORE = 0.48
Sinter (based on sector conversion factor with 1982 data):
Fsnerer ~ 034

Limestone and Manganese (non-traded for Turkey). They are

similar to ore. CF&S an - 0.48
Coke (traded imported item) based cn cif price, CF = 0.72

COKE

Electricity and Water (non-traded): SCF = 0.685 are useq.

Direct Labour (equivalent to Urban formal sector): SPIUFS = 0.6€

Based on these shadow price factors, the ccnversion factors of Operating

and Working Capital amounts to:

crOperatinq Costs:

Output 6 x 10%tonnes per year a 0.65

Output 7.5 x 10°tonnes per year = 0.643

Cutput 9 x 16%tonnes per year = 0.642
(00 4 = 0.71

working Capital

The ERR based on the above amounts to 26% apororimately. The calculations

for Ccavrersion Factors and ERR are shown in Annex 27.




CHAPTER 6

Project Implementation Management and Control

6.1. PROJECT MANAGEMENT ORGANISATION

The investment works are to be carried out under the co-ordination and
responsibility of the Planning Department of the Turkish Iron and Steel Works
General Directorate. However, in view of the size of the expansion,it will be
necessary to assign the completie responsibility for the tisk as well as all
the resources needed for its accomplishment, to one project manager. The
organisation he will head will resemble a regular line division (of standard
functional alignments) relatively independent of any other division cr staff
group.

The project management organisation,together with the responsibility of
various activities (of the implementation plans given in Annex 10.1, 10.2 and
10.3), is shown in Annex 28.

Karabuk Steel Works completed the setting up of blast furnace No. £,
belonging to Erdemir Plants within the schecduled programmed time, and the
Technical and Manager-r.t personnel in Xarabuk Plant are fully qualified and
experienced. Waith <rarating experience of about 43 years, the Implementation
Group in Karabuk belongs to a well developed organisation with personnel
competent enough to implement, manage and control the project's construction
stage successfully. (Annex 29 shows the qualifications and experience of
the Project Management Group.)

6.2. PROJECT MANAGEMENT INFORMATICN SYSTEM (PMIS)

To ensure implementation, management and control of the project at the
construction stage and thereafter, a PMIS is to be introduced under the overall
supervision of the Planning Manager and direct control of the Chief (PMIS).

The information will be inter alia under the following categories:

a) Project action planning and control information

- Master plan and schedule with milestones (for PMIS)
at Executive and Project level.

- Task work statements for each activity of work

break-down structure.




- Task schedule

- Progress reporting through Bar Charts and Network
(Annex 30 shows the Bar Chart of the project with milestones for PMIS.)

b) Resource planning and budgeting information, including manpower

resources and cost estimates and cost budgets.

c) Contracting, work authorisation and resource control information

- _.Work orders and Contracts

- Expenditure records

- Work and resource (fund and manpower) control information
through Bar Charts and Network

d) Project Pinancing Information
- Pinancial plan

- Financial progress reporting including debt repayments

and incerest payments

6.3. CONTRACT PLAN

The Project Implementation and Management Grz.up as well as the Enterprise
have sufficient experience and knowledge for supervising and managing the
work involved in this project and hence separate contracts for civil engineer-
ing, plants and fabrication, and erection etc., and procurement of both
domestic and imported equipment and naterials, will be resorted to (instead
of single turn-key type of contract). This is expected to ensure maximum
economy in the contractuval aspects of the project. The project management
organisation will also be responsible for 'Technology Licence Agreements’
in ccnnection with imported plants and equipment.




- CHAPTER 7

Conditions of Loan

7.1. PROGRAMME AND CREDIT LIMIT OF THE ENTERPRISE

The project is included in the approved ‘'programme’ of the Government
(1.e. state Planning Organisations Annual Programme), and the DYB's loan of
TL.2288.74 x 10° (DYB's own loan of TL.748.74 x 10° plus ISRD's loan through
DYB of TL.1540 x 10°) is within the Credit Limit of the enterprise as stipulated

by the Government.

In the footnote relating to this project in the 1982 Investment Frograome,
it is mentioped that the investment disbursement can be increased by revising
the project during the year, with respect to its improvement. The 1982 invest-
ment amount >f the project will reach TL.1335.21 x 10° (see Appendix 12.) The
requirement of financing from external sources will be TL.1161.13 x 10°
(DYB loan: TL. 39.13 x 10° + DYB loan of IBRD origin: TL.1122.C0 x 10°, leaving
the equity to be TL.774.08 x 10%. Thus the financing of the project will e
adequately zet.

7.2, TERMS AND CCNDIPICONS OF LCAN

rhe terms and cenditions of the total mount of loan of TL.228.74 x 10°

are as follows:

Amount : DYB loan: TL.748.74 x 108

DYB loan of IBRD
origin : TL.1540 x 10°

Interest Rate: 21.5 per cent

Term: Por DYB loan: 2 + 10 years

Grace period: 1985, 1986

Repayment: 1987 o 199%
For DYB loan of
IBRD origin: 1 + 10 vears
Grace period: 1985

Repayment: 1986 to 1995




7.3. REPAYMENT SCHEDULE

DYB Loan DYB Loan of IBRD Origin
1982 )
1983 ; Construction Period
1984 )
1985 - -
1986 - 77 May
_77 November
154
1987 74.87 77  May
_17 November
154
B 1988 74.87 77 May
_17 November
154
1589 74.87 77 May
_17  November
154
1990 74.87 77 May
_77 November
154
1991 74.87 77  May
_:ll November
154
1992 74.87 77  May
2 November
154
1993 74.87 77 May
_77 Ncvember
154
1994 74.87 77 May
_77 Navember
- 154
1995 74.87 77 May
_17 November
154
1396 74.37 -
Total 748.74 1540

They also refar =o paras 5..3 to 5.15 of Chapter 5, and dARexes 12 o 4.




-

AWEL L
ANNUAL PLOTJCTIOnL, DIFQDNT AND COI'“”‘ STISH CF STEIL
BEIWEEN _ 1325-1976
(in %ape)
PRGINCT SROUTS | 1956 | 1057 | 1958 | 1059 i 1960 i 1961 ; 1c5~ |
] i
Roé DProcuction 2,561| 167,012} 180,255| 203,454! 223,€16| 193,202] 276,743
H
Ieport 54,980 25,612 20,195, 88,559 106,867| 8s,252] 1:,7e7
Tlat Production ‘51,759 65,123 62,0381  73,735| 66,220 55,4531 65,296
Icport T7,023] 52,240, 44,134; T.,039| 84,264, 83,617 133,141
Totel Producticn 194,320 332,297 2¢2,20¢! 2717,289| 203,256 | 265,6651 322,022
fo%2l Iopors 132.000) 77,862 6, 329' 1%9,996| 185,07 173,059! 144,335
2otal Consucpiion €0,052] 352,020[ 340,441 512,376| 530,513 | 513,043 &cG,8:
(£pp=rens; - | l !
J
Troduct Groure | 1963 | 1ess | 065 ! 1986 | 1c67 1 logd . iciz
Red Prodacticn | 342.103} 389,0:5 | ¢25,500! 552,7c0] 699,328) 733,354 79e,i |
Impost | s1.62 ! 2a: ' o | ssepl  ygmsel  zag-al eniigs
: [
Plat Production ! 1,366 . 138,353 Ezes,azci 251,330 349,120 ;sa,czzi 283,635 |
I
Iaport [ 167,518 ! 127,540 l 32,000 116 12CH 51,025 26.%15! 27,38 !
Total Production f 423,409 l 497,128 :635,3001 83¢,300{1,038,338]1,206,835 361,275,190 i
|
motal Izport { 291,167 [ 155,028 | 21,9000 1€2,9¢3] 83,775 49.593i 75,828 |
! i b }
T3tal Co:\-"-'p..zo::! 764,825 [ 775,302 :936,100:1.128.5C0)1 91,17“’ 446,32 5[ 535,027 I
{&zparent) i l ! i
[ PRoSuC? GRoGPS | 2970 Po19m | 1s72 | 1973 | 1874 1975 | 1076 |
ed Zroducticn ! 7&5,900! 565,000 969,000! 1,155,400% 1,167,700! -,ca;,oco: 1,185,000
i i ;
Izpor: 1¢6,133 ! 232,200 . 81,000! 1212000  265.3500i 328,000 333 cccﬁ!
; H i : ; | _ ;
13t Product_se 530,200] 5206,00C{ 715,000, 517,62 639,300 ‘ eas.oooi 950,0€0 |
.. '
Izport 30,£88 2E,077%. 1‘:’3_0,(303l 201,3C0 48%.2CC 3€€.0C0C 475.3C¢C ’
Total Praductior 1,367,100i 1,3¢5,000! 1,689,200 1,376,300 1,947,5303 2,040,000 2,055,000
N }
Total Izport 186,821, 272,000 151,000| 2323,000| 351,50C| 694,000! 808,000 |
Total Coasuaption ,
(Apparent) 1,718,200] 1,826,000| 2,123,000 2,210,500 z,sn,aoo:,sae,accl 3,494,500

20 20¢t Decoube

r 1977,




ARNEX 1.2

MOLTTY STTEEL PRODUCTION AND CONSUMETION

(In Millicn Ton)

~ [Years Producticn | Consumntion !
fsis 1,8 3,
1976 1,9 o a0
1917 - | I Y
1978 | 2;2 - 3,6
1979 2,5 3,5
Scurce : Frdemir Annual Report 1979

"Intermaticnal Iron and Steel Inztitute, 1980




ANNEX 2

2

" TRENDS IN SUPPLY

(INCLUDING INTEGHRATED PLANTS AND ARC FURNACES)

_AND DEVAND OF STIEL IN FUTURE

(In thousand tons)

1979 | 1980 | 1981 | 19pa| 1083 1084 1085 | 1986 | 1987 | 1986 |
Intesrated Flants

ERDERIR 1,100 2,500/ 1,500] 1,500 1,500( 2,000} 2,000 |2,000 | 2,740{ 2,740
ISDENIR 1,000]| 1,000] 1,100] 1,100[2,100( 1,100 2,200 | 2,200 2,200| 2,200
KARALDY 600 600 600t 600| 750 900 900 900 900 900
2,700|  3,200| 3,200} 3,200/3,350| 4,000 5,100 | 5,100 | 5,840| 5,840

Are Purnaces 800 8oo| B0oo| 900| 900}.1,000]| 21,000 |1,100| 1,100| 1,200
Total Capacity 3,500| 3,900 4,000 4,200(4,250| 5,000 6,100 |35,200| 6,940| 7,040
Expected Production 2,500 2,7t01 2,860 2,931 13,033 3,575 | 4,000 | 4,433 | 4,920} 5,033
Expected Demand 3,500| 3,5¢c0| 3,605 3,7133,025| 4,016 | 4,256 | 4,555 | 4,920f 5,362
hﬂPifference. (712) (745) (182) (787) (441" (256 )| (122)] - . (328)

9%




AKX 3

TRENDS IN PIG TRON CONSTMUTION(ipvarent)
AND DEMAFD

(In thousand tous)

Years Piz Iron Cc.".su:!::‘cion(:{)41
1975 - 136
1976 1 166
1977 212
1978 313
1979 285
1080 285 (1)
Proiected
1981 310
1982 340
1983 363
1984 385
1985 420
1986 . 444
1987 488
1938 | 496

(x) Source: ¥.K.E.X. Market Research for Zourdry,

ITU, ¥ech.Zng, 198C

(P) =ztirased




ANNEX 3.a

PIG IRON SUPFLY AND DEMAND COMPARISON

(In thousand tons)

Supply

Demand

Difference|,

—

| | 1961 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
KARABUK 95,0 | 12%,0 | 150,0! 300,0 | 300,0 | 300,0 | 300,0 | 300,0
1sDiR 200,0 200,0 | 198,0 - - - - -
Import 15,0 '1‘5,0 15,0 - - - - -
POTAL 310,0| 340,0 | 363,0( 300,0 | 300,0 | 300,0 | 300,0 | 300,0
310,0 | 340.0 | 363,0| 385,0 [ 420,0 | 444,0 | 488,0 | 496,0
0 0 0 ( 85,0)|(120,0)((244,0)]|(188,0)|(196,0)

e
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ANHEX 4
DEMARD FOR PIG IROK

(In Thousand Tons) !

Per cepita Total
Years ) consumdtiscn ? denond
1580 ' - 8,086 | | 361.1
1381 8,189  367.2
1982 8,292 389,7
1383 8,396 403,6
1934 3,501 418.0
1985 8,821 443.7
1985 9,150 470.3
11567 A 9,488  499.5
19356 g,838 429,8
1969 | 10,199 561..9
1990 10,569 595.5
1991 10,951 631.4
1992 3 11,344 - 669.1
ige3 11,746 708.7
1994 ' | 12,165 7505
1955 | 12,593 795.2

Y = - 2,150,883 + 0,0020653 x

R? = 0,88

w4
!

= P.Cs Pig Iron Consumption

X = p.C. GI=




PiCc IRON DIMAND =T

3

(o}
S

TECTIONS

“In,Thouscnd Feus)

Years Per Cz=izza Consumntion Total Demanol
1930 8,552 384,0
1981_ 8,563 398,0
13982 8,716 412,4
1983 8,830 427,3
{1984 3,005 442,8
1985 9,356 470,6
1936 9,721 500,2
1587 10,100 531,7
1983 10,454 565,1
1989 10,904 600,7
1990 11,329 633,5
1991 11,772 678,7
1992 12,230 720,42
1983 12,707 766,7
1984 13,202 814,9
1995 13,717 866,6




ANNEX 5
”
FLOW DIAGRAM OF XARABUK
Ore Limestonre Caall
_I i
Praimary Stacking Stocking Area Stocking Area
y L 4 Y
Bunkers Bunkers
Coke Cvens
4
Y
Crushing_Screening Crushing-Screening
Bunkers
]
Y k v v Y
Crusning-Serecning
Taarse Fira Fire Czarse f
|
Y —_—
vy Fins Ccarse 4
Yy . I.
Siniter Sands ” i
4
Y v vy
Heighting- Laading Wegnting- Laiding Weizhuing-Laacing Wewntirg-Lnading ]

i St 2nd 3rd
2last Turnace Blast Furnace Biast Furnace
11
v |

Pig  lron




ANNEX - 6

- RELATION BSTWEEN AIR ACCESS TEMPERATURLK AND SPECIFIC COKE CONSUMPTION

1.

2.
3.
4.
5.
6'.
7.
8.
9.
10.
11,
12,
13,
14.
15.
16,
17.
18,
19.

)

Specific coke consumption arter modernisation
of blast furnace

Averuge air access temperature
Coke saving (650°-700°C)

Coke pain

Spcecific coke consumption
Coke saving (700°-800%)

Cokuv gain

Specitic coke oonaumption
Coke suving (800°-900°C)

Colke gain

Specific coke consumption
Coke saving (9000-100000)
Coke saving

Specific coke consumption
Coke saving (1000°-1100°C)
Coke gain

Specifiec coke consumption
Potal coke gain (650°-1100°%)
Average weighted coke gain

Blast Furnace

Blast Furnace

Blast PFurnace

No. 1 No, 2 No. 3
820 kg/ton 824 kg/ton 785 kg/ton
650°C 650°C 738%
% 2 % 2 -

16,4 kg 16,5 kg -
804 kg/ton 807 kg/ton 785 kg/ton
% 4 % 2 % 2,5

32 kg 32 kg 14 kg

172 kg/ton 775 kg/ton 766 kg/ton
% 3,5 % 3,5 % 3,5

27 kg 27 kg 26 kg

745 kg/ton 748 kg/ton 740 kg/ton
% 3 % 3 » 3

22 kg 22 kg 22 kg

723 kg/ton 726 kg/ton 718 kg/ton
% 2,5 % 2,5 % 2,5

18 kg 18 kg 18 kg

705 kg/ton 708 kg/ton 700 kg/ton
115 kg/ton 115 kg/ton 85 kg/ton

- 99 kg/ton
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ANNEX 7

Relationship between Specific Coke Consumption and

> v il )
Production (in %arabik)

-

Production tons/year

500 _

Y

4m 6m 8m 10m 12m
Hearth Diameter

Source: LOth-K8nig, The Planning of Iron and Stzelwcrks,
P.53, Sopringer - Veriag - Berlin




ANNZX - 8

RULATION BETWILH SPLCIPIC CGKE CONSUMPTION AND PRODUCTION FOR

Produevion Cg}ncidigg to Specific Cole C

HARABUX 'S TLAS! FURNACES

onsunption (Ton-Year)

o .8 B

1975's 0, 800 0,750 0,700 0,650 0,600 0,550 0,500
) . PRODUCTION| Kg-ton | Kgyton Kg-ton | _ Kg-ton Kg-ton Kg-ton Kg-ton |
3. Blaat Furnace 340,000 572,000{ 610,000 6%4,000| 704,000{ 763,000 832,000| 915,000
2, Blast Furnace 147,000 196,000 209,000 224,000| 241,000( 261,000{ 285,000| 313,000
1. Dlast Furnace 143,000 196,000| 209,000 224,000| 241,000 261,000{ 285,000{ 313,000
TOTAL 635,000 964,000{1,028,000| 1,102,000 1,1856,000]1,285,000]|1;402,000{1, 541,000
A N |

%S
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AMNEX 10.1

= S -

The project cun be broken dcwn into the following major activities:
a) Wagon Tipping and Dumping (Construction)
b) Wagon Tipping and Dumping (Erection) ’ )
¢)  Wagon Tipping and Dumping (Commissioning) .
d) Ore Blending (Procurement)
e) Ore Blending (Erecticn)
£) Ore Blending (Commissioning)
g} Ore Preparation (Procurement)
h) Cre Preparation (Erection)
i) Ore Preparation (Commissioning)
3) Blast Furnace Charge (Procurement)
k) Blast Furnace Charge (Erection)
1) Blast Furnace Charge (Commissioning)
m) Sampling (Procurement)
a}) Sampling (Zrection)
o) Sampling {Commissioning)
p) Limestone Crushing and Screening (Erection)
q) Limestone Crusning and Screening (Commissioninc)
r) Coke Crushing and Screening (Ccmmissiconing)
s) Sinter Feed (Zrecticn)
t) Sinter Feed (Commissioning)
u) Stove Modification No. 1
v) Stove Modification No. 2 and No. 3
W) Production of first batch of Pig Iron.

The Logical Sequence of the above Activities is shown in Annex 10.2.
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ANNEX 10.2.

LOGICAL SEQUENCE OF ACTIVITIES OF TEE KARABUK PIG IRON PROJECT

Event Nos. Activity Tix:(x:ox:;uon Preceding Activities
1 -2 a 12 -
2 -3 b 10 a
3 -30. c 3 b
1 -5 .| 12 -
5 -6 e 9 d
6 -9 £ 3
1 -8 q 12 -
8 -9 h 9 q
9 - 12 i 4 h, £
1-1 3 12 -
il - 12 k 9 3
12 - 15 1 3 x, i
1-14 m 12 -
14 - 15 n 3 a
1S - 30 o 1 n, 1
1-17 P 9 -
17 - 30 q 3 D
1 -3 r 1 -
1 -20 9 -
20 - 30 t 4 s
L~ 21 u 12 -
21 - 30 12 u
- c, 0,49, %, &, V
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ANNEX 10.4.

2 e —etae . e o R
ACTIVITI-wiSE SREAX-UP OF THE COST ESTIMATE

The total cost of 3521.4 x 10°TL for the Karabfk pig iron and
modernisation project has been broken up activity-wise and they are

shown below:

Activity Cost x 10°TL Duration ‘mths) Cost/Month
(1). (2) {3} (4) = (2):(3)
1 -2 242.0 12 20.17
1-5 616.0 12 51.33
1-8 445.5 12 37.12
1 -11 363.0 12 30.25
1 - 14 36.3 12 3.03
1-17 231.0 9 25.67
1 -2 192.5 9 21.39
1-21 550.0 12 45.83
1-30 2.2 1 2.20
2-3 82.5 10 8.25
3-130 4.4 3 1.47
5 -6 286.0 9 31.78
6 -9 12.1 3 4.03
g8 -9 110.0 9 12.22
9 - 12 5.5 4 1.37
11 - 12 60.5 9 6.72
12 - 15 4.4 3 1.46
14 - 15 22.0 3 7.33
15 - 30 1.1 1 1.10
17 - 30 2.2 3 0.73
20 - 30 550.0 12 45.83
3821.4
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"ANNEX 10.5

BAP. CHART AND FINANCIAL RESOURCE PLANNING SCHEDULE

In order to arrive at the most suitable scheduling of the Activities,
it is recessary to draw Bar Charts and make Financial Resource Analyses.
For this purpose three different Bar Charts were made viz: : !

Case A - with all Activities commenced at their earliest

starting times;

Case B - with all Activities commenced at their latest
Astartinq times;
Case C - with Activities scheduled in such a way that only

half the ‘floats’ available for non-critical Activities

are used.

Using the three different scheduling of Activities, the Opportunity
Cost of Capital Investment for the three different Cases worked out as follows:

(rate of interest was assumed to he 21.5% per year):

Case A - 1524.49 x 10°TL
Case B - 1074.85 x 10°TL
Case C - 1202.13 x 10°TL

While Case A schedule is the best from the point of view of managerial
control (as all the floats remain available in the non-criticail Activities),
it is the most expensive. Case B is the most economical with regard to the
opportunity cost of capital, but very uadesirable for final adcption frem
the point of view of managerial control as all the floats are 2liminated.
Therefore, it is considered desirable to adopt Case C schedule as the final

in this instance, so that the managerial cushicn can be maintained, while

some econcmy (as regards opportunity cost of capital) can be achieved.




ANNEX 10.5/cont...

BAR CHART showing Activities scheduled so as to have only half amoaunt Af

floats for non-critical Activities (i.e. all Activities started mid-way
between EST and LSTs)

Resources shown are cost/time (i.e. 10°TL per month) for each Activity.

;’\c‘.nvm\fs :
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-5 {3 51:33 2
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-tz ] 25-¢x &
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-2 | <, 4523 ©
1-30 | 3’3?@
2y Q- 825 €
3-20 Pz
55 ®  a.xg 2
6-9 @4rosd
3.3 @ 1222 3D
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ANNEX 10.5/cont...

FINANCIAL RESOURCE HISTOGRAM

N 162 T
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4.
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ANNEX 10.5 /cont...

QPPORTUNITY COST Or CAPITAL INVESTMENT

(32-1) + (32-2)

51.33 [ = ] x 0.215 = 56.10
88.45 (2223] x 0.215 = 45.95

12 |
138.87 [31541 x 0.215 = 69.66
184.7 (1345) + (32-6)l; (32-7) + (32-8); | 0 01s - 337.54
187.73 [3%52] x 0.215 = 77.36
209,12 L§%§591 x 0.215 = 82.43

- -1
234.79 32 ll’l; (32-12) 1 L 9,215 = 172.47
215.24 [(32-13)1; (32-14); . 0.215 =  142.68
190.34 [321251 x 0.215 = 57.97
157.00 (3%5591 x 0.215 = 45.03
154.89 [(32'17)15 (32-18) + 0.215 =  89.47
134.05 [3i;191 x 0,215 = 31.22
109.11 [Eziégl x 0.215 = 23.45
113,42 {g%%g;} x 0.215 = 22.35
.

85.66 [3%5331 x 0.215 =  15.34
84.38 (3%5331 x 0.215 = 13.60
58.11 22224 « 0.215 - 8.33

12
55.45 [32222) & 0.215 =  6.95

17
gy (132:26) + (32127) + (32:28), oo L 1308
Lae (132790 » {§2~30) 2 Q23 oo L os

TOTAL 202.13
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ANNEX 10.6.

FINAL PROFILE OF THE INITIAL INVESTMENT COST AS PER
THE FINALISED SCHEDULE PLAN

4ce | .
B!NANQJAL— PROFILE 3I8IL SE
) 360%F° 62
[
\$
0 2000
 od
Y]
0
¥
‘ ioco
- . I235-2
1o
3] 12 . 2 3!2.
. ONTHS —»
[ — (932 9813 ?i‘:. '984——)1




ANHEX 11

e

TOTAL FIXED JNVLSTMLNT COSTS

(¥ 108 T1)
CURNENCY BUFOHE 1902 ] 1902 1933 1984 |
LOCAL FOUEIGN TCTAL | JOCAL FONEIGN FUPAL | LOCAL FONEIGH TOTAL { LOCAL, FOREIGN TOTAL | LOCAL, FOREIGN TOTAL

1. Roucarch and

Projuct
Prepatation 58 kL) 21 S8 3 94
2. Land - - -
3. Constructjon 1215 - 1218 6lo - 610 137.1 137.1 § 85.% 385.5 012.4 - 02.4
4. MaChitnury and
Eguigaent 152 1413.4 2935.4 7 673.4 1457.4 ]| 34 6% 1064 370 50 420.0
5. Ratiactory
Materlal 100 660.0 640 40 3o 370 110 330 440 3 - 30
6. lwmport
Expendi{tuse 142.0 - 112.0 15 15 98.57 98,57 26,57 28,87
o
w

7. Transportation
and Insurance 57.0 - 57.0 6.0 6.0 39.43 39.43 11,43 11.43

8. Eruction ot
Byulpamentu and

Flants 3.2 - n.2 50 50 50.2 50,2 | 23% 235 36 - 36
9. Commtusioning
ot Plantu 40 - 40 40 - 40
SUn YOTA L 1505.7 2109.4 S6Y4.6 15T 709.4 2226.4 | 709.) 1020 1759.3 |1140.5 380 1520.5 | 1008.4 186.4
10. ephyutcal
Countinguncy lON| 206.82 140.0  346.74 | (GOS)  (32w) {1004} 73.9 102 17%.9 | 114.0 28 1%2.0 10.84 18,84
TOTALa
(IN 1902 rL
VALUE) 3792.02 2249.4  LO41. 34 013.2 1122 1935,2 |1254.55 418 116725 | 207.24 207.24
11, LUHCALATION od {¢ 35% on local tor 1981 {426) (50%) (100%) (754%) (25s) (100%) (1ocs) (1008}
19U2 T. LIRA AND 78 wn foredign for 1983 1915.0 |1702,55 447.26 2149.8 | 361, N 361.7)
AND 30t on lccal tor 1984 {1902
7. LIAA
12, INUEHEST DURING
CORSTRULPION {(FROH ANNLEX 13) 124,00 357.5¢ 470.7%
TOIAL ITHVESTMENT AMOUNLD

1IN CONRLIPE Tl 2060,01 507,31 ' 842,42




ANNEX 12
SOURCES OF INITIAL FUND (FOR CONSTRUCTION PERIOD) {in 10°TL)
d Before 1982 1982 1983 1964 TOTAL
I.C FC KAY 1C FC TC LC FC TC c FC TC IC FC TC

EQUITY 1517 709.4 2226.4 | 774.08 - 774.08] 668,96 - 668 .96 82.78 - 82.78 [3042.82] J09.4 | 3752.22
DYB LOAN - - - 39.13 - 39.13] 585.45 - 585.45| 124.16 - 124.16 748.74 - 748.74
IBRD LOAN - - - - 1122.0 | 1122.00 - 418 416,00 - - - - 1540.0 | 1540.00
TOTAL 1517 709.4 2226.4 |1 813.21 |1122,0 {1935.21]|1254.41} 418 1672.41] 206.94 - 206.94 |3791.56] 2249 .4 | 6040.96

Notes:

1. Before 1982 all expenditure (LC and FC) are from Equity

2, From 1982 to 1984, DEBT:EQUITY ratio is 38:62

3. From 1982, all Foreign Currencies are from IBRD Loan

99
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ANNEX 13

INTEREST DURING CONSTRUCTION

(in 10%TL)

Item Year Investment 1982 1983 1984
DYB Loan 1982 39.13 4.2 8.4 8.4
1983 $85.45 - 62.93 125.37
1984 . 124.16 - - 13.34
TOTAL 748 .74 4.2 71.33 147.61
IBRD loan 1982 1122.0 120.61 241.23 241.23
1983 418.0 - 44 .94 £9.87
TOTAL 1540.0 120.61 286.17 331.10
GRAND TOTAL 124 .81 357.50 473.71

Notes: 1. Investment 1s from Annex 12 (Sources of Initial Fund}

2. Simple Fixed Interest Rate for both the loans (DVB and I3RD)

is 21.5% per year

3. For the first vear of loan, the period of interest is
6 months only




ANNEX 14

INTEREST A'ID REPAYMENT OF LOAN
(10® TL)
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
INTEREST
DYB Loan 160,98 160,99 160,98 144,85 128.73 112,60 96.486 80,35 64,23 48,10 31.98 15.85
IBRD Loan 331.10 331.10 297.99] 264.88| 231,77 198,66 165.55 132.44 99.3) 66.22 33.11
TOTAL 492.08 492.08 458.97) 409.73{ 360.5 311.26 262.03 212.79 164,56 114.32 65.09 15.85
REPAYMENT
DYB Loan 75 15 75 15 75 75 75 75 75 13,74
1BRD Loan 154 154 154 154 154 154 154 154 154 154
TOTAL 154 229 229 229 229 229 229 229 229 229 73,74
Notes:
1. Grace period for DYB Loan - 2 years (1.#. repayment starts from 1987)
2. Grace period for IBRD Loan - 1 year (l.e. repayment starts from 1986)
3. IBRD Repayments are twice a year (i.e. every 6 months) but assumption in
the table has been -- repayments only once in a year
4. Repayments of the loans for both IHRD and DYB are to be made in 10 years
after grvace period by equal lnstalments
S. Interest rate for botir DYD and IBRD loans is 21.5% per year

89




ANNEX _15(a)

UNIT COS't Ol PRODUCTION OF PIG IRON

(in TL)
: Unit Costs Defore Modernimation After Modarnisation
Ttoms ™. _ . S0V Utilisation 1008 Utilisation
600,000 Tonnes pec Year 750,000 Tonnes per'vear 900,000 Tonnes per Year
HAW MATERIAL: 1. Oxe 1859/t.cane 0.74 1375 0.766 1424 0.766 1424
AUXILIARY MATERIAL:
2. Sinter 3050/tonne 1.00 Juso 0.974 201 0.974 2971
3. Limestone 420/tonne 0.28 117 0,100 42 0,100 42
4. Manganese 1521/tonno 0.0 16 1105? 0,03 46 9560 0.03 46 9560
5. Coke 9010/tonne 0.66 7046 0.72 6501 0.72 6501
UTILITY: 6. Blectricity| 2.9/rwit 130 KNY) 145 420 . 145 420
7. wWator 3.5/mb 20 70 0 20 70 490 20 70 420
8, Diruct
Labour L.8. - 1040 - 064 - 720
9. Mluc, L.S. - 500 - 500 - 500
14421 12038 12694
10. Factory Overhead
(60% of total over-
hcad which 13 ayaln L.8. 1100 943.68 706 .4
Y4 of the cost of
Kurablik indlrect
1 abour)
FACTURY COST 1560} 13701.60 13480.4
11. Administrative
Ovurhead (208 of
total overhaoad \
wiich 18 agaln 4
of the cost of 295 225,92 196.6
Karal.Ux entire
indtrect labour)
OPZRAVING COST 15896.0 14017.6 13677.0

69



70
ANNEX 1S (b)

INCREMENTAL PRODUCTION COST (BASED ON EXISTING PRODUCTION COST)

For 50% Utilisation For 190% Utilisation

Raw Materiall (1424x750,000)-(1375x6C0,0C0) (1424x9000,000) - (1375x600,000)

= 243 x 10° = 456.6 x 10°
Auxiliary (9560x750,000) - (11059x600,000; | (9560x300,000) - (11059x630, 000}
Material = 534.6 x 10° - 1968.6 x 10°
Utility (490x750,000) - (407x600,000) (430x900,000) - (407x600,300)

= 123.3 x 10° = 196.8 x 10°
Administra- | (235.92x750,000) - (295x600,000) | (196.6x900,000) -(295x600,300)
tive Over- =0 =0
head -
Factory (13781.66x750,000) —{15601x600,000){ (13480.4x300,C00} - (15601x600,CCC}
Costs = 975.66 x 1¢° = 2771.75 x 10°
Cperating {14017 .€x750,00C) - (15826x600,00C) | (13677x900,000) - (15896x600,0CC)
Costs = 975.6 % 10° = 2771.7 x 10%
Deprecia- (432.19€x750,000) - (29.44x600,000)! (365.07x9C0,309) -{29.44x630,220)
sicn 1 :

l = 306.48 x 10°

= 310.39 x 10°




ANNEX

1

¢ rem——

————————E ERER

ANNUAL PRODUCTION COST ESTIMATE

(10* ‘1)

- —-T -
Tens “f;g_:‘- 2984 | 1965 | 1906 | 1907 | 1oue | 1909 | 1990 | 1991 § 1992 | 1993 | 1uva | 1995°| 1996 | 1997 | 1998 | 1999 ] 2000 | 2001 | 2002 | 2003 | 2004

“Conatru-] ) 1004

cuion vrilg-jueili-

Puviod satlon] mation

OFLRAYING  PLAIOD >
OFEIATING COS1 - 975.6{ 2771.712171.2{2971.7{2771.7 { a2 o L A g a1 L Jamnagain 2 a2l nafan
(lnuuﬂ@nlcux 151 '
SLUANCLAL
CONTS; *
ti oreat 492.1] 492.1] 459.0| 400.7| 360.5.] 311.3] 262.0] z2.6] 163.06] 114,3] 65.1] 15,0
(v hmnex 14)
DEPRECTATION |
s b 1510 J02.1] J02.1} 302.1f 102.1| 202.1 | Joz2.1! 102.3| 302.1] 302.3f 02,1 J02.3| 302,12 | 302.1{ Joa.1| 302.1 | 302.1| 302.1] 302.1] 302.1| 3021
Tolal 1roduc-
:"‘j‘l'u“""l“'“"" naa.utses.o 3533.6]3403.5]3434.3 ] 3385.1] 3335.1| 3206. 6] 3237.4] 2300.1{ 3128.9] 3089,7 [3073.0]3073.0]3073.8 p071.8]3073.8]3073.6]:1073.6]3073.0
.L:;A'.u j___.._ —
Hote: Depreciation s only for new fnvestment distributed

over the 1ite of 30 years (on tho basie of wulghted
. avorage dupauciation uf 5 por yaar)




AMNEX

17(a)

CASH BALANCE

(10* T1)
- - —
( Item 1908 1986 1987 1968 1999 1990 | 1991 1992 1991 1994 1995 1996 1997 1999 | 1999 2000 2001 2002 2003 2004
Tavtul Pruduction 1769.8] 3565.9] 3533.6} 3483.5] 3434,3] 3385,1|3335,1] 3206.6]3237,4(3100.1]3130,913009,.7(3073.683073,0813073,08|3073.6}3073.8}3073.8 307].q 3073.0
Couty (Erom
Anhex 16)
L
Ko Hotectal 43 456.6] 456.6| 456.6] 456.6) 456.6] 456.6] 456.0G] 456.6] 456.6| 456.6] 456.6| 456.6| 456.6] 456.6] 456.6] A56.6) 496.6] 456.€¢] 456.0
{1rom Annax 15(L)) .
Auxlliary Hater- 534.6] 1960.6] 1968 .6] 1968.6] 1960.6] 1960,6]1960.6]196u4.6|1960,6|1966.6/1968.6)196D.6]1968.6]11968,.6|1960.6]1960.6]1968,6|1968.6 [1968.6 1960.6
1al (from Aunex
18(1)) .
Utility (fruw 123.3] 196.8] 196.u] 196.8! 196.6] 196.8] 196.0} 196.8] 196.0) 196.U| 196.6] 196.6| 196.6] 196.8] 196.8] 196.8] 196.68] 196.8| 196.08{ 19G6.8
Eunex 15(b)}
Jepreciation . -
. X 302.1y 302.1f 302.)] J302.)] 302.1] 2302.)| 302.1] 302.1] 302,1| J02.1] 302.1| J02.}1}] 202,1] 302.1| d02.1) 102,1] 302,11 J02,1| 302.}] 302.1
| ligun Annex 15(b))
1203,0] 2924.1]2924.112924.1} 2924,1] 2924.1] 2924.1] 2924, 2924,1§2924.1]2924.112924.1]2924.1[2924,1]4924,1]2924.,12924.1)2924,1}2924.1} 2924.1
QU IRED CASH 556.8] 641.06] 609.5) 559.4] 510.2] 461.0] 411,0] 362.5] 313.3] 264.0] 214.0] 165.6] 149,7f 149.7| 149.7] 149.7] 149.7| 49.,7] 149.7] 149.7
LALANCE
~J
19




ANNEX

17(b)

WORKING CAPITAL REQUIREMENT
Minimum Requircments of Current Assets and Liabilities

A. Not Working Cepital

Increasw 1n Warking Caplial

-

Coefficient. of Tucnovear =

(10° 11)
nimm [Coetli- — Ty T ] 7
)‘“V' of {clent
jcover-  Jof t.urnl 19aS 1986 1907 1910 1909 1990 1991 1992 199) 1994 1995 1996 1997 1998 1999 2000 4001 2002 200) 2004
age over*
(aths) [P T S — A
1. CURRENT ASSETS
A. Accounts Recelvablo 1 12 81.3} 230.9| 230.9} 2)0.9] 2)0,9| 230.9] 230,92} 2)0.9| 230.94 2I0,9| 2)0.9] 230,99 230,9| 230.9] 230.9{ 210.9| 210,9| 230.9] 210,9| 2)0,9
B. fnvontory
8} raw matorial 2 [ 40.5 2.1 16.1 6.1 6.1 76.1 6.1 6.} 6.} 16,1 76.1 76.1 6.1 76,1 76.1 6.1 716.1 6.1 76,1 76.1
b) suxiliary materiat 1 12 46.5] 164.0] 164.0[ 164.0| 564.0[ 164.0| 164, 0 164.0[ 164.0[ 164,0] 184.0{ 164,0| 184.0| 184.0{ 164.0 164.0| 164,01 164.0 164,0( 164.0
€) (inlshed preduct 1 12 81.3] 2)0.9] 230.9| 230.9] 219.9] 230.9] 2)0.9| 230.9| 230.9] 230.9| 2)0.9] 230.9] 230.9| 230.9| 230.9| 230.9] 230,9}| 230,9} 210.9 | 230.9
C. Cash §n Howd 2 [ 1 94.5| 106.9] 101.6] 93.2] os.0] 76.0]| co.s| co.4! s2.2] «s.0] 3s.6) 27.6] 24.99 24.9d 24.99 24.99 24,94 24.97 24,99 24,98
[ —_— —— e e | e — - - Rt B
0. Cunient Asvers J42.1| oon.0 | €03,.5) 795.1f 20C. 9] 798,7]| 170.4] 762.) ¢ 754,11 745.9] 737,72 129.5 [ 726.0Y 726,84 726.0% 726,89 726.84 72¢ R7 26,0 72G.8%
11 CURRENT LIABLLLTIES .
ACLGUNTS PAVARLE 1 12 -75.6]1-210.5[]-210,5]-218,5 ] -218.,5 {-210,5 |- 21n.5 |-210.5 [-210.5 |-210.5 |-210.% |-2]10.5 |-216,5 |-210.5 |-2198.9% |-218.5 |-216.5 |-216.% |-213.% -216.5
413, WK ING CARLTAL
A. Het working Capital 267.1] 590,3] *05.0] 576.6) 5GO. 4] 560,21 S51.9] S4Y. 0| 535.6) 527,41 519.2] S11.0} 508,34 $00,)y 508, ¥4 508,35 508, 34 500,34 500 IY 500,35
U, Incgcase in Kuking - 3212 -5.3 -0.4 -0.2 -0.2 -0.3 -0,1 -8.2 -8.2 -e.2 -8.2 «2,694 -2.64 -2.67 -2.64 -2.694 -2.64 -2.6% -2.6%
Capital

e emae A2 pumtha, S
“u® wmanthy ot minimm cinverage

notes:
a) Accounte Recelvabler  one wiith at production costr minug dopracistion and intorest
n) Inventorys (1) raw materia) » Lwo monthe
(14) suntliary matarial = ons month
(114)  finlabed product - one month at factory cost plue administratlive ovexheads
{1v)  work in progress - Hil (an the process of manufacturing pig iron is confined to one day
(ot Eactory cout) afier faoding 1aw and aunlliary materlal and cther inpute)
c) Casht Lo Hand:  Lwo wonths
.1} Accounts Payables one ponth for 1aw and anxlliary miterlel and utilities,
NO.  Accounts Payahle may Ls conslilonm) aa Nl L€ payments fur raw aad wuxlliary mataclals and
vedlttina arn sequired 1o he made withoul the tims-1ag there one monthl,  In that cane
the ‘Met Worklng Capttal' will ba au fodlowss ,
342,34 n08. ] B0, SF 295,10 ] 76,9 10,7 | 270,48 1G2.Y | 1S4, ) | 745,99 § 737,71 ] 729.% | 126,85
- 466.,7 -5.3fF -0.41 .v.2] -0,2 -n..l[ -0.) -0,2] -0,2] -8.2| -0,2| -2,6%




P
P
ANNEX _ 18 .
TOTAL INVESTMENT COST SCHEDULE 6
* = (1" TL)
Itom Defore 1982 1982 1983 1984 _ 1985 1986 TOIAL
1.ocal Fgn | Yoral Jloccal Fgn Total {Local Fyn | Total| Local Fgqn | Total | Local Fygn | Total jlocal Fon |Totsl |Local rgn | Total
L. Fixed Iiaveatment 1527 |709.4}2226.4 {013.2 | 2122 §1935.2 J1254.5] 410 }1672.5] 207.24 ) - 207.24 3792.0{2:49.4 6041.)
Cost (from Annex 1)
2. Morking Capltal
tfrom  Anncx 17} 342.1 - 342,1 [466,7 - 466.7 | voo.0]| - 008.0
Total Investment Costs | 31517 |709.4]2226.4 (13,2 | 1122 {193%.2 J1254.5! 418 |1672.9] 207.24 ) - 207.24] 242.1 - 342,11 | 466.7 - 466,7 |4600.0] -~ 6050,1
ANNEX 19
4
TOTAL _ASSETS i
-
(10°% L)
L. Fixed Investment 1517 ]709.4]2226.4 |D1).2 | 2122 ]1935.2 [1254.5| 410 |1672.3| 207.2¢ | - 207,24 3792.0 224':.4'6041.3
Cost (frowm Annnx 11)
2. Carrent Assets tlrom 42,1 - 342,1 [ 466.7 - 466.7 | 008.8f - 600.0
N Annex 17)
Total Asscts 1517 | 709.432226.4 |813.2 | 1122 |1935.2 {1254.5| 418 [1672.8) 207.24 | - 207.24]342.1 - 342.) |466.2 - 466.7 |4600.8[2242. 4] 6049.0

Hote:

Current Assets should be incromonis only
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AHULK 30
(10° 1)

TSR] puantit R3unt - —
_u_: vaice J307 ULL- IJDO\ beid 10° o 1985 1906 1907 180U 1989 1990 1991 1v54 199) 1994 1995 1996 1997 1998 1999 2000]| 2001 2002 230} 2004

T purflisation] dlvation =

_Lonnu Jtohnes tunnue <)

w

viy laun FUETC TR B RV INI(] - 2715

11500 - Juvuuo S00U

2775 | 5550 | 5350 | 3350 | 3550 | 5550 | 8350 ] ssto | ss5%0 | 5550 | sssu | s550 | ss50 | ssso ] ssso 35501 S$330f 9550 | %1550 ] 5550




ANN
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21

CASH FLOW TABLE FOR FINANCIAL PLANNING

[ e — - - ———
| lters Before 1502 1961 | 298d 19us | aove | 1ver | r00s
LSSty JU |- 17 S SO SO PSR PRSI SO SR o
i
! - -~ CONSTIUCTL haand JERIEEE B -
! sus | foos
Y AL Casit 1 tod 2226.4 | 1935.3 1672.4f202.of 2775 | 5550 |ssso | 4ss0
' L. Fluanic1al Aesources
1oLl 2226.4 | 1935. 4 1672, 4f207 .8
tirea Arned 12) .
2. Sales %oenue 2175 | 5350 | 5530 {3350
, i nenra 20}
o, LALY voit'lew ~3226.4 |-1935.3}1672.4]- 207 ')’7‘-“‘.“.\ - 4401, J- €373 . 4
"1, toted Araute 22264 |-1935.2 1672, 0] -207 } 3923 | -466.
(ticer aova 1D)
1. Gpocatn; s vis.e b 2.4 ram.
eyca N er 3500
) il Saaviciag
tad Inruguut F492.0d 492,04 450.04 o, )
tleca Aawx 4D
1) K¢, nvnns -154 ~229 -229
i e Aonnva 1d)
4Con ot e Yax 469.44.926.51] 9416 93604
| tfeva N ones 22)
R I IS S 1 -
Vel sumerins ° o o Lo Jes.md nsag naea] s
* . CuMULATY . LAS i
JU o panlaTIvE Ay ° ° o | o [es.2fr20a.92102.4 33371
i
N e e 1.t _ T

S50

-414Y, 4

2.7

-260. %
9

Qouoins

12001

4757 .4

4314,

N

211, 24

-249

Wwo2.6

1249.9

(10° 7L)

" . — - —— TV . N

19 199 1993 1994 1.995 1996 1997 1998 1999 2000 200} 2002 203) A0}
brsRrRAT Lu”- ------ failadesd Bena it el tatnansen! RSN hadinid ——— —r v
$55%0 5950 3950 | 830 5550 5550 }S5%%0 $35%0 55%0 53%0 $5%0 5550 34%0 HY%0
5%%0 3550 55%0 3350 3550 3540 3450 55% $5% 3%%0 $55%0 $%5%0 %% $9%2
4297.¢§- 4270, 41 4344.3-4210..4-419) , B-4010. 3920.94-3920.0 -)nl.urnn.oﬁwu.o-luc.ovnu.u-nu.o
AT A ITNE. R ITTL R ATTL. 200 A 2770 . 377I.J-I1H.7 «270.%2773,. 7127 . R-2770 7] 3771.#271].1
262.08 232.79116).54 134,32 ¢3.04 15.0%

~-23% 249 -329 -229 ~229 F73.74

1034, -105 4 -1060 [ 110D HIH.%-N“.U 1186, 111%6.) -IISG.J-HSS.JHISSJ-1\56.i-ll$6.)-ll§&.)
1292.4 1279.% I)OS." 1331.9 1350.4 1539.7] 1621.9 1621.9 1621.9 1631 .4 1621.9 1625.94 “Zl.GLM)l.Q
7246 .4 us29.2[ 9831 . 4B 1An). 4 12521 | 14061 | 1560) {17)05.2 16927. 8205¢9.d422270.92)792, /543 8. 827036, %
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ANIZX 22
HET 1HCONE STATEMENT
(10° TL)
?I:‘::/ 1985 | 1966 | 1987 1908 1969 1990 | 199 1992 119) 1994 199% 1996 11997 ]1998 | 1999 | 2000 2001 | 2002 2003} | 2004
Con- S0% 1008 | ¢——— ——— - -— - OVERATING U RIOD —)
\wruc- l
hlon
). SMES {(truva Annux 20) 2775 5550 ] $550 [55%0 5550 | S. 5550  5%50 | %.S0 | 5550 | 5550 5550 | 5550 | 5550 | 5550 | 5550 5550 | 5550 | 5550 | 5550
2. LRALUCTION oS -1769.13-35G5.4-3533.6 (Ji&).s p1334, §-2305,)-3335,0-2200,04-2.237, 3-2188, 1}-2130.9]-3089.4-3073 .1 '307).J-30"3.l-3073.0 ~J07),4-3073,4-307),0}307) .8
{trua Annex LG)
3. SKuaS LR TAXAGLE PROFIT 1005, 1004, ¥ 2016.4]2066.5 12135, 2164.¢] 2214,y 2203.4 2112,¢ 27A1.4 2411.1] 2460.14 2476.% " 176.2 2476.% 2476.2] 2476,3 1476,3 2476.2| 2476.2
(= 1) - (2} atove)
4. TAX {2 346.7V) ~469. 4 -925.1 -941.6]-965.0 |-998.1-1002.4-1034.£-1057 |-1000 [-110) [-1125,9]1-1140.4-1156.X-1156,%-1156.3~-1156,3]-1156,4-1156,4-2056.3}1196.)
S. PROEIT AFTEW TAX $35.7 1057.4 1074.7(1101.4 1122.4 115).4 1100.Y4 120,48 1232.¢ IZSG.J 1205.11 1311.X1319.4 1319.4 1319.4 1319.8] 1319.4 119.4 :31%.04 1319.8
{~ {3) - (4} alwve)
&, AUGIIMULATED | ROFIT 5]5.'1 1593. 3 2660.0[3769.4 |4897.Y 60S1.( 7331, 8‘17.‘1 9670. 410929, 412204.5]13525.414U45,°416165,5417405, 318005 ,1 |20124,421444.722764.5124064.3
AX L BN CTAX
NS
koSS PROELT:  SALES (W) 36 35 36 37 31-] 3 40 10,71 4.6] 42.5143.4 44.) [ 44.6 | 44.6 | 44.6C 44.6 | 44.6 | 44.6 ]| 44,6 | 44.5
HEY PROFIT:  BALLS (W) 19,3 19 19.3 19.8]1 20.3] 20.7] 21.2 21,7] 22.2] 22.6] 231 23.6 J12).0 | 23.89 | 23.0 2),86 [ 23.6 | 2.0 | 23,0 ]23.)
HLE PROFIT. FQUITY  (8) 1641 20.) 20.6] 29.31 )0 30.7{ 3.4 33.1] 2.0 3).5] 342 34,9 (28,1 5.} 8.1 35.) isa 35.1 3.1 35.1
{Lqully trea Annex 12}
l
o —J
~d




133y )

| AL s kS {Tuial)

Sutreit Asuuots
Laletive
[INSTRY

a) Cast. balanie
Le:- o foonea 21)

[ IR NS YRR I W £

(Peoc Aaira 17)

2. Fl4dd Assets
[te. 2 Airva 1Y)
Leatial 1o wze
Je.w O teciution
{aea 150D

1oa. dwanee LD eny

b. Llantititils

. Cazrent Lis-
talatyt

2. L tlica
Anowasr A2
a1 13}

1oF aty (e
Ancua A2)

. keavsve Lles
Alra 22)

ANNEX 23

PROJECTED BALANCE SHEET

Buture

1082,

2:/16.4

122 .4

£i36.4

di2u.d

1907

us

1999

viat.l

1186.1

2102.6

00).5

$1)%.0

8326.0

190%.7

3152.2

2668.0

9105.1

4152.2

3887 .4

1950

4032.9

9190.4

1676.7

31%1.2

3769.4

55447

41858

06 .Y

4510.0

10092.)

14477

3152.2

LUV Y

10075.6

te:s

—

® Curtent L1aLllity has been ensused ML {refer to note ul

00U.08 Luam Leen takon Am Morstiang Caplial Lgnaring the negetive

valuve In ‘fncieanting Workiry Capltal’

Annex 17 Lur Motking Capital)

bmall differencers butwoen asactw aixd llablitties Ligures ogu due Lo
a} gounding of tlgures

L) cutsent ssyuts flguren cuming duwm from U0E.8 to 726.8 - whelaas

6
(10" TL)

1991 199 149) 1994 199% 1996 1997 1999 2000 200} 2002 200) aus
BU043.2]32912,.5]13900,0]14929.2]115977.6)17207.0]10524.2 21163,08]0243).6]2100).4)2512).2 R644)3.0) ¢770,N 20
6016.6] 9288.0]10535.5][11904,3113259.4]14790.9{16410.1 19654.0121275.9(22y97,4 [24519.7 petdl 61277005
7446.2] 08525.7| 9831 .4|11163.4]12521,7]140R1.4]15603.) 16427.1120549.0147170,912)792.0 [5414.0{ 20307

Ll

770.4] 762,11 1%4.) 745.9] 137.7; 119.5| 726.0 726.8] 736.8] 126.8) 726,86 6.U] Pict
3926.6{ 624,97 3)23.4] J020,3| AN0.2] 24161} 2114.0 1509.0§ 1207.7] 905.6] 50)1.5| )01 ¢ -
1E92D.5]12930,9013084,5]14984.4]16040,5[17279,1 |168597.9 23237,5(22557.3123077,1 125196.9 Y6516, 71270 5

442,71 60, 3)i.1| 02,7 .7 -

3152.2| 38 3752.2] 3732.2] S2.2] 37152.2| 371%2.2 3752,2] 3752.21 3752.3| 37%2.2 | 3752.2% 11574
TIL.8F 0AD1.9) 9670,5]10929.4112214,5113525,9|i464%.7 17465.3[10005,1|20024.9[21444,7 R2764.5] 20084 !
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ANNEX 24 (a)
EXPENDITURE FROM 1973 - 1981
10811
1973 1974 1975 1976 1977 1978 1979 1980 1981 LC*% 1981 rC*

|
value of 4.5 102.35 89.91 182,32 151.75 357.3 275.8 616.34 48l1.18 829.72 '
Expenditures 105,00 585.15
in 1980 TL 586.18 | 1414.67 o
Value of 6b7.5 138.17 121.38 246.13 204.86 482.36 372.33 832.06 791.34 1513.91
Expenditures NS —————
in 1981 TL 2305.25
(indux factor
1.35 for local
currunuy)
(index factor
1.07 tur foreign
curruncy)

* IC = Local Currency
FC = Foreign Currency

Note: Expenditures for 1980TL have been taken from Annex 10
of the original appraisal reports.

-~ -




ANNEX 24 (b)
FINANCIAL EVALUATION (COMMERCIAL PROFITABILITY)
10%TL,
. tes Mraay | 1es2 198¢ 1986 | 19ur {198 | 1+ [19%0 | 19wy 1993|1994 roes 1999 208 [49ce
La. camn ,
1. Sales Sevenus o ° 0 5550 | 5¢50 | ssso | sssa |ssso | sase 4950 |sss0  [5sso 5350 5550  l5c50
{%rcs Atk 20)
tL AN @R
1. 7.t Investeant Soa 1938, 207.24%142.) "466.7 409, 8)
Catlay previous
*.fr.% hnex 18) Paqe
.- - — . o——— . S — I
2. Ziecating Cost ) g o 2 am o anarlama 21,7 FRRTIR 2 AT
P (fea Anan 18)
‘. T 19,44 926,87 D41.CH 9C3. 04 00U, 03] 1002, ¢f 1022, 2¢ 1000,U] 110Y.0]1125.9+ 1156,391198, 39| 1196,311146.1)
' ‘tuea Annex 22)
. LET CASY FLOW -207.2.0007,8 1305, 03] 1036, LN Y. 241710,27] 4778.2] 17439 1G98,3} 1673, 1]16%2.32 1621.91 [[53 PUL ERAD By
‘ |

IRR = 118 approximately

08



Tests for change in NPV of the projects are to be based on:

Casa I Increase in Investment Costs - 10%
Case II Increase in Operating Costs - 10%
Case III Decrease in Sales Revenue - 10%

(All costs and revenues are in 10° TL).

A.

NPV

NPV of original market price Cash Flow - (Rate of discount 10%
Year 0 - 1973)

Discounted Revenue: 10% Discount Rate

1973 -~ Year O
1985 -~ Year 12
2775 (Q.3186) = 884.115
5550 (9.479 - 6.8137) = 14792.415
Total = 15676.520

Discounted Investment Costs

6.075 + 133.17 (0.9081) + 121.38 (0.8264) + 246.12 (0.7513)

+ 204.36 (0.€83) r 432.26 (0.6209) + 372.33 (0.5645) + 822.06
(0.5132) + 2305.25 (0.4665) + 1935.2 (0.4241) + 1672.5 {0.3855)
+ 207.24 (0.3503) + 342.1 (0.3186) + 466.7 (0.2897)

4351.00

Discounted Operating Costs

975 (0.3186) + 2771.7 (9.472 - 6.8137)
= 310.64 + 7387.41

=  7698.05

Discounted Tax: 2934.23

= 15676.53 - 4351 - 7698.05 -~ 2934.23

= +693,25

J—
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B. Changes in NPV

CASE I - INCREASE IN INVESTMENT COST BY 1C%

NPV = 15676.53 - 1.1 (4351) - 2934.23 - 7598.05
= + 258.15
PERCENTAGE CHANGE = 223:25 = 258.15 1905 . 623

693.25

CASE II - INCREASE IN OPERATING COST BY 10%

NPV = 15676.53 - 4351 - 1.1 (7698.05) - 2934.23
= - 76.55
. 693.25 - (-76.55) _
PERCENTAGE CBANGE = €93.35 x 100 = 111%

CASE IXI - DECREASE IN REVENUE 37 10%

NPV 0.9 (15676,53) - 4351 - 7698.05 - 2934.23

- 874.40

? - -
PERCENTAGE CHANGE = 69"2293 55874'4) x 100 = 2263
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ALTERNATIVE WAY OF EXPRESSING RESULTS CF SENSITIVITY ANALYSIS

C. . Changes in Variables to make NPV zero:

CASE 1
62% NPV is caused by 10% change Investment Cost

18 NPV is caused by 10 change Investment Cost
62

100% NPV is caused by %% x 100 change Investment Cost

= 16.12% change Investment Cost

More than 16.12% change (increase) in Investment Cost makes negative NPV.

CASE IT
111s NPV is caused by 10% change Jperzting CTost

100% NPV is caused by 10 change Cperating Cost
111 x 100

9% change Operating Cost

More than 9% change (increase) in Operating Cost will make negative NPV.

CASE III
2268 NPV is caused by 10% change in Revenue

100% X2V is caused by 10

276 ¥ 100 change in Revenue

= 4.4% change in Revenue

More than 4.4% decrease in Revenue will make negative NPV.

Hence, from :the calculations above the variables can te rankedl in order of
sensitivity, as follows:
- Sales Revenue - o~ 't sensitive

- Operating Cost - ne t sensitive

- Investment Cost least sensitive
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ANNEX 26

- se sw o e - - -

CUMMERCIAL PROFITABILITY WITHCUT TAX

NPV AT 21.5%

DISCOUNTED REVENUE

= 2775 (0.0996) + 5550 (0.4399)

= 2715.62

DISCOUNTED INVESTMENT COST

= .3.075 + 113.72 + 82.22 + 137.22 + 93.99 + 182.19 + 115.72
+ 212.84 + 485.49 + 335.37 + 238.5 + 24.33 + 33.05 + 37.1 - 2.5

= 2095.32

DISCCUNTED CPERATING COST

= 975.5 (0.0996) + 2771.7 (0.4399)

= 1315.33

NPV WITECUT TAX (with year O as 1973)

= 2715.62 - 2095.32 - 1315.33

= -895.03

ANNUAL SUBSIDY FOR TEE 20 YEARS LIFE OF TEE PROJECT (after 1982)

695.03 (C7 for 11 vears) x (CRF for 20 years)

€95.03 (8.526) (0.2195)

1300.7S




NPY AT ISs

DISCCUNTED REVENUE

= 277S (0.1869) + 5550 (1.1385)

=  6948.32

DISCCUNTED IMVESTMENT COST

= 8.075 + 126.15 + 103.91 + 161.83 + 117.14 + 239.83
+ 180.96 + 315.77 + 753.59 + 550.18 + 413.27 + 44.54
+ 63.94 + 75.84 - 10.5

=  3116.53

DISCOUNTED CPERATING COST

975.6 (0.1863) + 2771.7 (1.1585)

L}

[}

3393.35

NPV

63948.32 - 3116.53 - 3393.35

= +438.44
615 (438.44) -
IRR = IS » Sy - sss 33 = Li.51s
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ANNEX 27

CALCULATION FOR ERR

Shadow crice factors for different items of Cash Flow

1. REVENUE
FOB price for pig iron = $190 per tonne
CIF price for pig iron = $190 per tonne (approx.)
We shall take the border price as 2 $190 per tonne

= TL 18500 per tonne

There is no change in the revenue values for ERR calculaticns.




2., CASIlI FLOW FOR ERR

Construction Period

10%1L

Year Anneng:::) Lc CF (SCF) Shadow Price Fe CF Shadow Price :ﬁ:;:wlgrlcc
1973 6.075 4.131 0.685 2.83 1.942 0.55 1.07 3,90
1974 136.17 98,95 0.605% 64.35 44.22 0.55 24,32 80,67
1975 121.38 82.54 0.005 56.53 38.84 0.55 21,36 77.89
1976 246.13 167.37 0,605 114,39 78.76 0.55 36,00 157.70
1077 204.06 139.30 0.6US 95,42 65.5G 0.55 36,00 133,47
1078 482.36 328.00 0.6U5 221,60 154. 36 0.55 84.89 309,56
1919 172.33 253.18 0.005 173.43 119.15 0.55 65.53 238,96
1980 832.06 565,00 0.685 307.57 266. 26 0.55 146. 44 §34.00
19%ul 2305.25 1567.57 0.4685 1073.,78 737.68 0.55 405.73 1479,.50 Eg
1082 1935.20 003,34+ 0.665% 550,29 1122.00 0.537 602.51 1152.80
193 1672.50 1251.64~ 0.608 057,37 410.00 U.555 231.499 1069, 36
1964 207.24 207.24 0.6U5 141.96 - - - 141,46

* Stamp Duty of 10V on the item of import expundliture deductcecd from the total of local
curcency in 1982 and 1983, Stawp Duty deduction prior to 1982 neglected as the
figure i3 very suall,

Notes

1. Break-up of Lotul cost into LC and FC are in the ratio of 0.68:0.32 from 1973 to 1981
(refexr Annex 1l on Fixed Investment Cost)

2, Prior to 1982 the ratio of FC betwoen Services (here ‘Rescarch and Project Preparation')
and Capitul Guods (here 'Machinery and Equipment') fa 36:673.4 (i.c., 0.05:0.95)
Ct' for Scrvices 1s cousidercd to be 1 whercaos for Capital Goods - 0,527. Hence, weighted
average CF = (0,05 x 1 + 0.95 x 0.527) = 0.55,

3. In 1982 the ratio of FC Loetuecn Capital Goods (here 'Machinery and Eauipment') and
Intermediate Goods (here ‘Refractory Material®) 4s 0.68:;0,32, CF for Intermediate
Coods 18 00,5538, Mence, welghted averaye CF = (0,68 x 0,527 + 0,32 x 0.5598) = 0.537.

4. 1n 1943 the ratio of PC between Capltal Goods and Intermcediate Goods is 0,13;0.87,
Hence, wefghted average CF - (0,13 < 0.527 + 6.5598 x 0.87) = 0,555,
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3. OPERATING COSTS

)
1
1

'-J
—

This item can be considered as non-traded because the grade of Turkish ore
is below world standard.

Hence, marginal social cost will comprice mainly:
a) Extraction (machineries and labour, in the ratio 0.67:0.35 approx.)
b) Transportation
3) Profit Margin

As there i35 no data for the break-up, we will assume the ratios among the
above three items as:

0.6 0.20 - 0.20

Commercial Market Price of Ore

1859 TL per tonne

Therefore, we have

Value cF Shadow Price
Extraction: Machineries 725.0 0.527 382.0
Lakour 390.0 0.66 257.4
Transporzation 372.0 0.685 254.8
Profit Margin 372.0 0 -
894,22
894,22
Fore - T18%9 0.48

This figure is very near 0.50 worked out as conversion factor for 'mining' by
the World 3ank Staff Working Paper No. 392 (May 19€0).

2) SINTER

This can ke considered as 'metal preducts' whose conversion factor will he
0.54 wnen 1981 data is used.

3) LIMESTONE AND MANGANESE

These are non-traded items. They are mainly of 'mining' category. Their
conversion factor will, therefore, be like that of ore, i.e. 0.48.




89

4) COKE
This item from imported coal. Therefore CIF price will be used for
ERR purpose
cF . CIF price - 6549 TL
market price 9030 TL
= 0.72

S) ELECTRICITY AND WATER

These are rnon-traded items and the ~onversion factor Zor them will be
SCF, i.e. 0.6R5,

6) DIRECT LABOCR

Shadow wage factor of urban formal sector will be relevant. This is 0.66.

7 MISCELLANEQUS AND OVERHEADS

SCT of G.083 will be used.

|
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OPERATING COSTS (SHADOW PRICING)

(Data from Annex 1l5a)

CF 6x10°% tonues Value 7.5x10° tonn;; Value 9x10° tonne% Value
per year per year per year
Ore 0.48 0.086 0.041 0.101 0.048 0.104 0.049
Sinter 0.54 0,192 0.i03 0.212 0.114 0.217 0.117
Limestone 0.48 0.007 0.003 0.003 0.001 0.003 0.001
Manganese 0.48 0.003 0.001 0.003 0.001 0.003 0.001
Coke 0.72 0.493 0.355 0.464 0.334 0.475 0.342
Electricity 0.685 0,021 0.014 0.C29 0.019 0.030 0.02
Water 0.685 0.004 0.003 0.005 0.003 0.205 0.003
Direct Labour 0.66 0.068 0.044 0.061 0.040 0.352 0.034
Miscellaneous 0.685 0.03) 0.021 0.036 0.024 0.9136 0.024
Overhaads 0.685 0.095 0.065 0.0b6 0.059 0.075 0.051
1.000 0.65 1.000 0.643 1.000 0.642

INCREMENTAI. OPERATING COST:

508 Utilisation

(14017.6x0.643x750,000) - (15896x0.65x600,000)

560.55 x 10° 1L

50% Utilisation

100% Utilisation

{13677x0.642x900,000) - (15896x0 . 65x600 ,000)
= 1703.13 x 10° L
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4, CONVERSION FACTOR FCOR WORKING CAPITAL

(Data from Annex 17b)

cF
Accounts Receivable: 81.3 C.643£/ 52.27 ‘
Raw Materials (Ore): 40.5 0.48%/ 19.44
Auxiliary Materials: 44.5 0.6692/ 29.77 !
Finished Product: 81.3 1.0% 81.30
Cash in Hand: 94.5 0.643% 60.765

342.1 243.54

_ 243.54
F = 555 0.71

Working Capital Value: 1985 -  242.89 TL

1986 - 331.35 1L

Notes:

1. Accounts receivable is due to production cost and
therafore CT = 0.643.

2, Ore's CF = 0.48.

3. Auxiliary material is composed of sinter, limestone, manganese
and coke. Weighted average conversion factor for 7.5 x 10° tonnes/vear '
production works out to G.669.

4. Pig iron's shadow price is same as market price.

S.

‘Casn in hand' is for production cost and hence its CF - 0.643.




ERR

26% approximately

# A e e L —— -
. |
"
$. KARABUK PIG IRON PROJECT (EXTENSION TYPE AND MODERNISATION)- ENR
(Based on Shadow Prices)
10871,
(TS "‘;;;;' 1302 1943 '] 1904 [ a1wes| 19ec | auer J1oma | v |avee 1990 [ 1492 Jatud | 1994|1998 fues 1997 1908 | 1999 [2000 [2000 2002 003  Jauda ‘
A (‘}'.E PRI KN '
1. Lden Mavinue [] 0 0 0 A5} 3530 | 5330 | iSO | 6930 |A%SO 5350 | 3350 | €880 | 3350 [58%0 Jss0 [asso $350 | 380 | 8350 [9350 ]S380 [ist0 [59%) i
. - I
£‘_:<: Il_-_'j_l;pluﬂ l
]
Tira) Inviatment See VYRR -DIS TS RETRUTE P2V B 5 T 0SS LN,
pssvioua
Page et
- —— —— N
P2 Operating vost . s6u.slar03. 4203, 00 frrer s daver 1200, 4:3703.03 Frua.1a3203.33] 1903 1% 703,13 {1703, 141103, 1 01703, 1 D231 170!.1)*70'-l+7°’-""°‘-l3‘7"'"“
— JR— — U 4
tusx.!l Ious..n.iu\.-» (ERARSLSIC I Y RET TTSN 3 mu..u{:uu.e LT ¥ LTI ] uw,u{m«x.w 10460 1046.87 11046, 073046, 0]3046. 871046, 87] /048.0430c4 .0 )nu.OJius.t' [XZ2I
- . - v —_ IO 12




ANNEX 28 93

PPOIECT ORGAN usA'n'oN

D U b —— R i .

T T T R0 ECT MANAGEMENT ORGANISATION |

Tt T It LT IL I IIITTITT

e o

i i T T TSI TrnTi GENERAL MANAGER

T T T T T T I T g &

_.,_L‘____.“____,._. :l_':f":;:: :_;_ NPt .'T':'L_':'___:

s . 3 1 : | g —

e e P ————— = ——|'SALes | —

' : R _l_.__.'____J_~4.5<..~ —l——— ——— e > s —— -

— 1 — — R o

'~ [CHIEF PLANNING -:*;::_Emmeeamal Lmnurmme T =

T DEPARTMENT . . " _ o
X . i _— T ‘_ + :f 1 > ; - !

— ' ——— | Z[PERMANENT —FUNCTICNAL ORGANISATICN]'
" L Tt ' : rr o
n i—}—PROJECT —-}- : —

L S MANAGER]: ; =

= T - t ————

S B —————

— ' 1 PROCUREMENTAND__ | ———————

F=|ZPLANNING T} ] —— COMMERCIAL . — =T | -—T—————,

I mMaNaGel | - L — LMANAGER — ——~- -

— : S— E—————t s

. I | - | .. : PRSR [ T T USRI B

FrotecT. -} - | PrOvECT cmz?(PM IS . L,@Nmr t-lc.oumcr Hm:e.r[
ENGINEER | 7| ENGINEER | - | PROTELT - e} SASILT UE D 2 ZAELUTHY

(etvivy 2| 2 (PLANT) _'MPL€N=NTA“¢” =1 (PLAN )i L/gvu.)__l j-m.rr J
- - TP MONITORIN G | 227 €85 - ATWVITIES CALL acTivi
|TACTIVITIES . “_ACTIMITIES | (% uding S DI s
Ly S BV A =
= = o — NS4SO azoup - - ettt A et ——
———ﬁ"&:‘f‘_.bg'a"’z;—‘——‘*uABTW_‘T‘_E,?:::‘: —_—

Ty

— et

1

,.~...-
[

< £31-9 : : T
=TI+ : T H — . oot
" R b
1220 re I MANAG—E'{( ccn. [CMMISSICNING 1=
—— : . | —-MAINTENANCE - Aurm .‘ma)——- ~
. o = =
— X NAIM‘;Q :'JZ; ___:..6\ W E.Ei-.___. -
¥ T +HCOMMITSIONING, = ; b=
: ! SFHANDCrox A/} - 2= g%;:’#;:&mcﬂ —
T T - MANUELS ETC— MD —]
; ' —— [ ACTIVITIES —— T —
T - — AT S TR IR ! ol -
p ; | v o 1
r_‘_ {f L— YT 1~.1L :
o + - . T _‘p,_A 3‘_
i - 3 —‘—_‘
T : VE:ACHVEE;:REEEMNN_C!:H_GLL lO'rZ TWD' 23
b — j\' N . —y
I - e
1 7 —
i . g . ——
' é 1 hand —_- - -_'—_:':
& iy " 1‘ - hafadald
; : : , ST
ye H 1= : — - o7 -
. e - e S
+ + “:v . —_— [P SR NS SRR 1
L — U G
L — v - — - — s —
T rom -+ v — T Erpes ey
" 4 1 — -—— R . R RN -_,_‘---..__-._x_‘._..-_._. —_— T .‘
¥ T B P SRR RRTS SNBSSt by G s




94

ANNEX 29

PROJECT MANAGEMENT GROUP

1, Divisional Manager (Projects)under the General Manager (responsible
for the project implementation): General Directorate Planning
Department Chief.

The present incumbent graduated from ITU Faculty of Mechanical Engineer-
ing in 1964. He is working-in Xarabuk Plants for 16 years. Fe was Director,
Research Planning, and Assistant Director, Establishment.

2. - Project Manager: Karabuk Exransion Group Chief

The manager-designate graduated from ITU Faculty of Mechanical Engineer-
ing in 1969, He is working in Karabuk Plants for 11 years. Ee worked as
project engineer in the Research Planning Directorate.

3. Work Power

The Enterprise possesses the oldest and most disciplined work power in
Turkey. No strixes have occurred to date in this Enterprise where employee-
emplover relations are very good. The efficiency and discipline of the work
force enabled the changing of the brick, armour, and cooling svstem of biast
furnace No. 1 to be achieved in only 68 days in 1373.

4. Local Consultant

The consultant-designate gracduated £rem Berlin Technical Uaiversity
Facuity of Metallurgical Engineering in 1988, ané ccmpleted nis ~hD disserta-
tion in 1974. At present, he is an Associate Professor in the same University
2nd an expert ccns:ltant of V.D.Sh, and B8.7.I. (V.D.Eh is the iron and steel
Union, 3.F.I. is the Union'’s research centre). de found out that the low
efficiency of blast Zurnace No. 2, in 1977, was due to clcgging of stove zricks
and he was responsible for soluticn of the zroblem within a fortnight.
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