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DESCRIFION AND JUSTIFICATION OF
 
TE PROPOSED EXPANSION 

OF THE EREGLI STEEL PLANT 

I. Introduction
 

The basic, general objective of Erdemir as set forth when the project
 

was first conceived was to facilitiate the economic development of Turkey.
 

This basic objective entailed establishing a private enterprise to build
 

and operate a steel plant capable of supplying the country's flat product
 

requirements. Furthermore, as a subsidiary objective, the original plan
 

recognized that subsequent expansion steps must be anticipated in order
 

that the Eregli Plant would keep pace with gTowing market requirments, and
 

to increase the operation to a more nearly optimum economic size by
 

"rounding out" the basic capabilities provided in the initial plant design.
 

An inherent objective, predicated on the fact that a private enterprise
 

was the chosen vehicle for accomplishing the stated objectives, was that
 

this operation should be successful financially.
 

II. The Proposal
 

As the Armco Report so aptly put it, within two years of the start of
 

operations the Eregli Plant has proved its potential production capability,
 

and is now at a most critical point in its growth. Projected market require

ments clearly show that Eregli's production capability must be expanded.
 

Because of the company's present unsatisfactory financial condition, the
 

problem of expansion has been considered with a view towards the minimum
 

capital expenditure program that will permit the achievement of satisfactory 

production levels and also improve profitability through more complete 

facility utilization. It is thus proposed that Erdemir undertake immediately 

to implement a capital. program totalling approximately S26 million, including
 

both foreign exchange and local costs.
 



E*rdej.L' requests that the necessary approvals and actions be effected 

to provide finuoicing for this program according to the following plan 

(L1. 	 araount, in equivwlent U.S. dollars): 

U.S. ollr Purchases - U.S. AID Loan 1l8,50,000
 

European Purchases - Contingent on
 
a'rraniiing satisfactory credit terms 
 2,800,000 

Lira Costs in Turkey - Availability 

of funds to be guaranteed by 
Government of Turkey 5,050000 

Total $26, 200,000
 

The 	proposed capital program is detailed in Table 6 on page 48
 
i;,, principal elemonts according 
to basic production areas are summarized 

4C, --id re described in the section beginning on page 33 

(a.) lncrease hot metal production.
 

This involves blast furnace modifications, including the
 

installation of a fuel oil injection system, high top pressure,
 

ard expaiding the hearth at the time the furnace is relined
 

(the 	reline is also incorporated in this program). 
 An integral
 

part of thin phase of the program is the importation of foreign
 

ore to 
(augment the available Turkish ore which will continue to 

be purchased at the rate of about 600,000 metrio tpns ppr year. 

(b) 	Itioreauje molten steel production.
 

This 	 involves the installation of an additional oxygen plant 

like the one now at Eregli, revisions to the scrap preparation 

and charging facilities (and the importation of scrap to 

supplement plant generated scrap as required), and other necessary 

addlitions and modifications in this area. 

(c) 	 Continuoas billet casting facilities. 

This will be a new operation for Eregli, which will permit 'he 
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plant to make bettor u, e of its hot retal and steel production 

capabilities, and at the same time provide billets for a sub

stantial part of the Turkish market for this product which 

otherwise would require importations. 

(d) 	Increase rolled product output. 

The several thinrs p±oposed here do not involve large investments, 

but all are impoirtant, including L rol2 side shifter for the 

combination mill, a side triieir and scrap chopper and conveyor 

for the continuous pickli{ liae, additional annealiig capacity, 

and required building extensions. Also, a key part of the program 

to increase flat rolled product output is the adoption of 

"alternate rolling" to increase the effective useable time on 

the 	hot strip mill.
 

(e) 	General facilities, ma..terial-hanling equipment, and electrical 

install ations. 

A number of additions and rm.odific.,tions in the w.ay of general 

facilities, material handling equipment, and revisions to the 

electricoj systems muidst be undertaken in connection With the 

proposed expansion.
 

If this program gets underway now it can be completed b., the end of 

1969, and "start-up" or "shake-down" of the new facilities would thus 

be implemented in 1970. (It i.s now estimated that the reline of the blast 

furnace will occur late in 1969 or in 1970, but this cannot be forecast
 

accurately at this time and ';he projections accompanying this report have
 

not reflected a blast furnaca shut-dowm period.) A comparison of 1971
 

production from the expanded plant versus the "design capacity" of the
 

present plant is as follows (in metric tons):
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Original 1971
 
Design (Expanded)
 

Hot lietal 	 440,000 660,000 

Steel from BOF 470,000 866,000
 

Continuously cast 

billets 
 262,000
 

Blooms (for rerolling
 
into billets at Karabuko,


0 00
 

Flat rolled products 260,000 420,000
 

III. Summary Justification
 

A. 	Meeting flarket Requirements
 

As stated in the introduction, one of Erdemir's basic objectives
 

is to provide Turkey's flat product requirements. As expected, the markets 

for 	these products are growing, and Eregli must g'row too if it is to serve 

the 	country's economy most effectively. Furthermore, it is important that
 

e;-panuion plans be finalized in ad.ance of actual market requirements, not
 

only because steel plant installations obviously require a long "lead-time",
 

but 	because the growuh of the steel consuming industries is in part a
 

function of anticipated availability of their basic raw material 
- steel
 

from Eregli. In other words, Turkish manufacturers who anticipate that a
 

limiting factor in their operations will be availability of steel will be
 

much more likely to expand their operations if they know that Eregli in
 

turn is expanding and will be able to meet their requirements in the future.
 

Market studies have been made by several parties, including the
 

Turkish Government's State Planning Commission, the Arinco survey 
Learn, and
 

by Erdemir and its Koppers advisors. Compilations of the projections based
 

on these several studies are presented on pages 20 through 23 of this
 

report, and while there is some variation in their findings they are
 

unanimous in that substantial growth in the flat products market in Turkey
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DIust be anticipated. Even the most conservative of these projections
 

indic;..ts tht by 1970 requircients for flat rolled products 
will exceed
 

,regli's present total flat product 
 capacity, even after considering
 

the boout which 
 "lternate rolling" will provide to hot mill production. 

Another aspect of market requirements which had been part of Erdemir's 

orig.inal objectives only in a secondary way is that of billet production.
 

2he original plan had included 110,000 tons of Eregli product which were
 

t;o b.e rolled 
into billets by Karabuk. This program has only been partially
 

ellfeced, and this only lately, because 
 Karabukhs rolling capacity
 

111pa-reitly has been allocated 
to their oLher steel products. The Turkish
 

(1ovecm, ent has therefore asked Erdemir to install 
billet production
 

faciliUies Lo relieve the requirements for imported billets. The 
 market 
:-tudies mentioned above differ widely with respect to billet market
 

projections, but here again the 
most conservative figures for 1970-1971 

;till exceed the projected level of production from Eregli with its 

co 'inuous casting facility. The limiting factor here will be the availability 

of hot meil, which will be directed first towards the production of the 

reo utively more profitable finished products. 

In 1971, Eregli would be able to produce 260,000 tons of continuously 

cast billets, or more than 85% of the "low" Armco projection of market 

requirements. This percentage would taper off in subsequent years as 

increasing flat product requirements use more of the BOF's output. Eregli's
 

billet sales curve would thus in effect serve to fill in any gaps that
 

may occur between optimum steel production levels and ingot requirements
 

for rolling into flat products.
 

B. UtilizingPlant Facilities Effectively 

The preoeeding reference to the continuous casting facility 

serving to "fill the gap" is indicative of the qffort in this program to 

achieve optimum plant utilization at minimum capital cost. As has been
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mentioned, the original plant was designed with subsequent expansion 

in mind, The optimum production capabilities of both the blast furnace 

and BOF shop, for e<amplc, are much greater than the initial so-called 

"desiSn capacity", and the same is true of the finishing end of the 

rolling mill facilities. Thus with some rather minor additions and 

modifications Erdemir is able to boost both its raw steel production 

and its finishing capability 'o :'eet growiw; market demands. 

The fact is th. ..t the inherent capabiliti3s of both the hot metal 

and steel production units on the one hand the finishing facilities 

on the other hand are sev arated in the production sequence by what 

may be considered a bottleneck - the hot rolling facilibiest The capacity 

of the hot strip mill is a function of finished product mix, and based 

on present market projections it appears thn.,t this unit wrll be able 

to handle requireri.ents until about 1972. Flat proc;uct output would 

then level off, unless other prograims are implemented as discussed in 

the last section of this report. 

In order to take the fullest advantage of the increased blast 

furnace and bO production made possible by the proposed modifications 

and the move to import iron ore, it is necessary to find a way to 

utilize a large amount of steel without having to put it through the hot 

rolling part of the production sequence. Continuous casting is the 

obvious answer. 

The situation in the finishing end of the plant is similar, in that 

some relatively minor additions and modifications will enable Eregli 

to boost its flat product tonnage substantially. Here again, and at 

even less relative cost, the proposed capital expenditures should be 

viewed as necessary steps, not only to meet m.rket requirements but 

to "round out" and more completely utilize the now latent production 

capabilities of the original equipment,
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C. 	 Improving Financial Performance 

Th third and probably truly basic reason for urging immediate 

-vpprovaJl of this proposed capital program, insofar as Erdemir itself 

:L:.; O1CCICPMjIJ, is the fact that it will improve the company's financial 

[f.rforii minco very substantially. Detailed Cash Flow Statement3 are 

rontajrjv:d in the Financial Performance section of this report. The 

,.LbnA..Liun below shows a comparison of cash flow for 1971 (the first 

,',i.-a oi fill oporabions of the expanded plant) versus 1968 (when produc

L.ion ..vd mi es are expected to be it the level of the "design capacity" 

ol' tIh ; :f.iing plant before expansion). The figures shown here are 

bcr:: debt_A crvice requirements, and they exclude expansion loans 

ud tj.i I.,l cxpeiiditures in 1968, even though these do "net out", so 

ur m.,I, "o distort the comparison of each of these elements of net cash 

[1 .w v,'sus 1971. 

1968 1 Difference
 
(In millions of TL)
 

JASI FLOW 

Sources 752 l,257 505 

aIequiremonts 591 244 

Net Ctsh Generated by 

Operations 16i 422 261 

These figures show the incremental cash flow which is largely 

abtributable to the proposed expansion to be 261 million lira or appro

ximately 129 million. Thus the indicated incremental cash flow (before
 

debt service) for 1971 alone exceeds the total amount of new capital
 

investment required for this expansion, or in other words the "pay-back
 

period" on this investment is less than one year. These figures have
 

been considered before debt service, since in its simplest form the
 

basic purpose of such an analysis is to measure an investment's cash
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generating ability per se against the amount of the investment. It
 
is not considered necessary to go into a sophisticated cost of capital
 
or discounted cash flow analysis when this simple pay-back period test
 

gives such an extremely favorable answer.
 

Turning to the Earnings Statements accompanying this report also
 
makes apparent the very favorable results which the proposed expansion
 
will make possible. 
 Profit before interest is expected to rise from
 
47 million TL. in 1968 (when operations are at the level of the original
 
"design capacity") to 338 million TL. in 1971. 
 The profit after interest
 

shows an improvement of even greater magnitude.
 

IV. Turkish Market Requirements 

As mentioned in the previous section, market studies have been made
 
by the Armco survey team and by Erderir, both with the assistance of
 
Koppers. 
The Turkish Government's StaLe Planning Organization also has
 
compiled detailed projections of Turkish mirkcet requirements for Eregli's
 
products. Tabulations showing these several projections are found at
 
the end of this section as follows:
 

Table 1 - Armco "Low" Ilarket Projection 1967-1975 

Table 2 - Armco "High" Market Projection 1967-1975 
Table 3 - State Planning Organization Market 

Projection 1967-1972 and 1977 
Table 4 - Erdemir Market Projection 1967-1975 

A. The Bases of the Market Projections
 

Some comments on the bases for these projections are in order.
 
The Armoo projeotions are based on a three-week study done in Turkey in
 
July and August 1966, with the assistance of the Erdemir sales organiza
tion and its Koppers advisor. 
Armoo projected steel consumption growth 
rates in termp of a probable range (e.g. 7 to 10 percent annually), and
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thus compiled two sets of projected steel usage - one based on the low

side of eacn growth range and one based on the high-side of the range.
 
The Armco study included personal 
 cont acts with about 40 Turkish steel 
consumers as well as others in Turkey having first-hand knowledge of
 
this matter. The relationships and correlations 
between steel usage and 
the Turkish economy generalin and certain pertinent segments also were 
studied as meansa of establishing the subject projections. In closing 
its report on its study of the Turkish steel market, Armco stated that 
its "low" and "high" projections of steel demand are not meant to represent 
the extremes of growth that could occur in the future. 
-Instead, they
 
are intended to show the range of demand that seems most likely if economic
 
activity in Turkey rises at about 6 percent annually from 1966 to 1970
 
and about 7 percent annually from 1970 through 1975. 
The Armco steel
 
market projections show higher growth rates than this, but taper off
 
in the latter part of this period, since the basic product, steel, is
 
very much of a "leader" or foundation element in an evolving economy.
 
Armco's "low" market projection for Eregli flat products shows 16.8 percent
 
growth in 1968 dropping off -o
7.0 percent by 1975. 
The "high" projection
 

is 17-5 percent in 1968 and 7.2 percent in 1975.
 
The projections provided by the State Planning Organization apparently
 

were calculated on the basis of statistical relationships with certain,
 
basic economic indicators as they in turn are forecast for the country. 
These figures show an annual growth rate overof just 11 percent, but 
because they sart with a higher estimate of the present year's figur3
 
they foresee substantially higher volumes in each of the projection
 
years Ghan shown in the Armco projections.
 

The Erdemir projections, prepared in conjunction with the Koppers
 
Marketing Adviaor, show a slightly lower annual growth rate (11 percent),
 
but also start from a higher base year than the Armco projections. They
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too 	are thus somewhat higher for any given year than the Armco figures. 

The 	Erdemir-Koppers projections are based on first-hand, continuous
 

contacts with the approxirately 1,000 fabricators and distributors which
 

service the 4,000 flat product steel consumers in Turkey. Through these
 

close contacts the Erdemir field sales offices and their advisor have
 

become acquainted with the objectives, needs, and expansion plans of
 

their customers, as well as with marketing conditions and projections
 

for the products of these customers. This extensive and continuous
 

relationship with the market place itself is in essence the basis for
 

the 	projections shown in Table 4.
 

In the interest of conserVtill-r, lhe firiancial projections incorporated
 

in this report have been based on the Armco "low" marlket projections 

as shown in Exhibit I. As suti.'jas'ed by Armco, the "high" Arnico projection
 

has 	been used for facilities plan-inc; pUrposes.
 

One thing is clear from these several and somewhat varying projections,
 

and that is that the Turhish niarket for Eregli's products promises sub

stantial growth during the next (ecide, and for this reason it is imperative
 

that the proposed expansion program be implemented immediately.
 

B. 	Important llarket' Se,-ments 

Following are comments and observAtions regarding the major 

market segments for Ereli's products. 

1. 	 Agricultural and Other Non-Electricai. Equipment 

In Turkey, as has been the history in other countries, people 

that had been engaged in agricultural pursuits in and around the small 

villages are migrating to the cities. This migration is caused by .,orkcrs 

seeking more profitable employment in the expiiding industries in the 

cities, and it will continue.- At present, one Turkish agricultural worker 

feeds only five persons includiiig himself. In uho U.S.A., b., comp. rison, 

one agricultural woreJ:e: fVeedo 70 ;:eople. As ag-ricrltu;.al labor beetmos 
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less available, machinery io becoming more important and is being used
 

much more extensively to increase agricultural production. 

There are many other types of non-electrical equipment which are
 
manufactured in Turkey, and many 
of these are also related to the basic 
problem of feeding the country's growing and more urban population. 

These bclude equipment used in processing men', milk, butter, cheeee,
 

flour, sugar, edible oils, beer, nicne, 
tea and tobacco, as well as
 
equipment for the canning industry and for cold storage warehousee. 
Still other equipment made in 
'urkey - from Eregli steel - is used 

by the textile, paper and printing industries. Following is a list of 
some of the principal Turkish manufacturers of agricultural and other 

non-electrical equipment.
 

1. ' MKEK - ANKARA 

2. Minneapolis Moline Turk - AIJKA.*A 
3. Altinova Ziraat Alet ve !akina - ADANA 

4. Ibrahim Ors Ziraat - ANKARA 

5. Neoip Oguz Teknik - GAZIAN1TEP 

6. Aytekin Kenli - IZNIR 
7. Fehmi Ertan - ESKISEHIR 

8. Neset Pazarpapi - ESKI EHIR 

9. Guven Is Koll. - ADANA 

10. Ihsan Turkeli - IZMIR 

11. Ima Mamulleri Yik. l-uh. 
- IZMIR 

12. Demir-gelik Dokum - ISJ2AMBUL 

13. Makina Ima. Koll. - ISTANBUL 

14. Nam Tioaret ve Taahhut - IZ14IR 

15. Turkiye 
eker Fab. - ESKI§7HIR 

16. Sungurlar - ISTANBUL 
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2. Automotive
 

i;uch nctivi y has arisen in this aruc of Lho TurLiuh oconomy 
since Erdemir cie inLo.the picturo. Chrysler, in Istanbul; British
 

Motors Corp., in Izrnir; and Turh Otomotif Endustrie in Istanbul have
 
built I-gre new plants to manufaocture frames, bodios, and other com

ponent parts for truclhu. Sevoral cre:-xzjor .,producors conbomplating
 
the production of pw.iy:cr 
c:.rs in the near future. OGher manufacturers 

and assemblers in Lhic field c:ro: 

1. Otosan R-;2211;UL
 

2.* Adatlet laro::e2ri - ;,,Zi.TI
 

3. (hneto - I,A.L 

4. Ciftciler - .UL 
5. l*:'i;.i I ,:
 

6. Leylanrd - :,Si 

7. Turk! :;illys - Ovrer]l.nC1 - I;.,ML2UI 

8. O'koyol Sanaii - I27," 3IJ 

9. Doeutz (':auirus) - ISCm 3UL (unver) 

10. Ar9el k - ISJ'At.S.3UL 

11. Ilyas Iarabuk - ;,',i:.Ui; 

12. gelik Lontaj - I 2AhfiUI, 

13. Standard 5eldo - I1ThUAIUL 

14. UZ)EL Ticaret - I1CAIf,.UL 

15. Raiser Jeep - I32AC[3UL 

3. Constraction
 

Construction activity is loca,,ing indic;,.tora of the activity 

in other segments of a country's economy, a .d conzti.c1bi.o i- o,:in 
in Turkey. Housing construction h::s been irul:i- continuin;' ;o c. 

strong factor, and industrial constructio: iS cCCol .i',:;i-.. .Ia'll "i'D,. 
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uses for 	Eregli steel products are found in construction applications. 
Wood is being replaced by steel for window and door frames and in
 

cabinets in new aprtments, other residential buildings, and hotels. 

The 	 use of steel in tank s both under and above round, and in other
 

structures is grorin5 rapidly with 
the expansion of the oil companies
 

and gasoline stu.Lions. '..ith the advent this year in Turkey 
of quality
 
galvanized she t n-.de from Ere;i's cold rolled sheets, 
 a revolution
 

will be taking place i:i the con:LrLuction of simple 
 farm and industrail
 

buildings. The u,;e of :alvanized roofing and siding will 
 also stimulate 

additional consumption of hot rolled sheots and plates as formed or
 

fabricated structural !.. !craj. 
 Fabricated ,teel sections are already
 
being used in a lot of conz:tLuuction in place of concrete members. 
 There 

are many, many small T,;::ish 1irn inivolved in v-rious phases of construc

tion that are present or lotnial cun;tooUrs for Eregli steel. 

4. 	 llous(hold :tnd Uomm,_rcial jLj1ijMes
 

This ,n;.rkctic rawpidly expanding -s evidenced 
by the many en
larged and new plants wiich have co);me into being since Eregli was built. 
There are now a) ro::imately t.wo hundred pla-nts in Tur ey nanufacturing 

electric, gas, and fuel oil hourehold appliances such as cookers, irons, 
water heaters, refriger ors, washing machines, vacuum cleaners, stoves, 

office furniture and equi:reint, and household and garden furniture. 
There were very few firuis doing much in this area prior to the domestic 

production of sheet steel required for these items. Folloring are some 

of the principal firms in this business served by Eregli. 

1. 	 Argelik - ISTAIMUL 

2. 	 Profile - ISTAI'i3UL 

3. 	 Auer - IS2AiJ3UL 

4. 	Emayetap - ISTALIBUL 

5. 	 Nurmetal - IS2,JBUL 

6. 	 Elter - IZRIJI 
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7. Nurip - IZI1R 

8. Talisman - ISTADIEUL 

9. 'urk Diemir Dolamm - ISTAIXUL 

10. Maraton Gaz 1letleri - ISTANBUL 

11. Levent Gazocak - IS2AIJUL 

12. Genc];ut Koll Sti. - IZIjIR 

13. Leir Naralian - IS'ALi:3UL 

14. Seydi Gunoy - IS2AUBUL 

15. Alp LJoba San. %e Tic. - KAYSERI 

16. SBfah Sobalari - KO IYA 

17. Dogu I-ladoni 1sya iid. - IS2AiMUL 

18. Hlihet, Kahranian - IS L'A;IBUL 

19. lligotos Atiniz - I&2.611UL 

20. Kardesler Termosifon - JAYJ-ilI 

5. Canning (Food. Oil and E.irgarine) 

After a -ecat deal of effort by Erdemir technical and sales 

personnel and their advisor, the Turhzish food canning industry now is 

willing to use Eregli's electro.ytic tin plate rather than the hot
 

dipped product they had been using. Imports of tin plate have now been 

shut off, and sales of Eregli tin plate are rising rapidly. Sales for 

containers for petroleum products, paint, medicine, and bottle caps are 

also contiuing to grow, and orders for this year might exceed the plantts 

tin plate production capability.
 

New equipment for lacquering, lithogra-ihin-, and can o,'.)-]ini; at 

Tasa., a complete new plant for the same typo of production IbIetal 

Kapak, and a new bot.le top plant at Kapsul in Izmir are otily few 

instances of the rapidly e;.panding aotivil; y in .hu can ::,inc ild. 
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Plans for expansion of food canning facilities at Tatnek in Bursa 

and Vatan in Intanbul are awaiting assurance of Erdemir's ability 

to produce the additional tin plate that would then be required.
 

Fish Lnd food cannerios ii the Dardenelles area and Et ve Balik 

Kurumu in Ankara are all planning more production. Vegetable oil 

canneries all over Turkey are trying to boost their output, and
 

margarine production is increasing. There are approximately 600 

canneries in Turkey, and this key growth industry certainly will 

be requiring increasing quantities of tin plate from Eregli. 

6. Electrical Equipment
 

This field is one of the latest developments in Turkey, and it is 

rapidly expanding to meet the needs of the domestic market. At present, 

Turkey can only produce about 500 of its electrical equipment requirements, 

generally of a less complicated nature. Typical manufactured components 

requiring steel are switches, street light-ng equipment, distribution 

and control panels, junction boxes, connecting blocks, lighting fixtures 

and transformers. In addition, fabricated steel sections ore required
 

for transmission towers (some fabricated sections) and for internal cable
 

carriage and hardware. Major manufacturers in this field are:
 

1. Emtaq - AEIKAHA 

2. Ak Tioaret Ergun Akoetin - ISTANBUL 

3. Emfa - ISTANIBUL 

4. Kostantin Kulutras - ISTANBUL
 

5, Simko ISTANBUL
 

6, Super - Selcuk Demet - ISTANBUL
 

7- Nurmetal - ISTANBUL
 

8. Turk General Electric - ISTANBUL 

9. Nuriq T ic, - A MARA 

10. Alarko - ISTAIBUL 
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7. 	 1!ilnLay Eiui ime nt 
The Lbtate RuL':ishiailroads Administration operates 46 locomotive 

maintenance -. -'e, 30 for of cars, and 11n] air ohops, workshops repair 

inorTect ioz, sihop,3. 1:ajor repairs and rebuilding, as well as certain 

manuifacturin,, .re done in four large plonts at Ankara, Sivas, Eski

;:ehir, and Adapazari. 

ihe 	 .;iilro,.d jiduiistration is planning to retire 307 steam 

locomotives in ]!)U( oP the total 900 in use and replace tbhem with 179 

moderni, powei-fil locomotives. A otal of 4600 freight cars, 407 suburban 

and 	50 nairLiine aassan::er car.; alJo :.u t be elaced. 

Uith "bIedecline in thc number of steam locomotives, it has 

not beenL necccw' o crieae aditional reLaLir faciliuies for them, but 

repair faci i ti:c. in i st i.nd Jouthcua: t where the renaining enGines 

will be used have been e:i nded. laci.i ies in Es:i-ehir have been moved 

to Sivas for this puIIoe. In Lhe p'isei vacated by the removal of 

steam ei;,ine -:iair iacilitic; at Xs:iehir, a diesel locomotive manu

facturing shop may be set up) ,!ith a ca'pacity of 30 locomotives per year. 

These new faciiities ;ould maiufacture all fabricated section and sheet 

componenLs of the locomotives, and lare fraae sections w,)uld be formed 

and 	 fabricated. Zregli hot rolled sheets and plates would be used. 2he 

Railroad Administration's feii'ht car Manufacturing capacity is now 

1,000 cars per year. 'his is being expanded, and the passenger car 

manufacturing capacity of 250 ce-rs per year is being doubled with new
 

facilibies at Adapazari. Ereli hot rolled sheets and plates, as iell 

as cold rolled sheets, play a rajor part in these progTamo.
 

8. 	 Shipbuilding 

The objective of the Turkish shipbuilding industry is to produce 

all domestic requirements and to compete with foreign shipbuilders in 

the world market. Eew facilibies have been constructed in Istanbul, 

and the Turkish Maritime Commission is doing a great deal of planning 

in an effort to achieve this objective. 
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Plates for shipbuilding are included in the Erdemir-Koppers
 

market projection, but there is a price differential now existing in
 

favor of imported plates on which there are no customs or other duties.
 

There is shipbuilding capacity now in Turkey to consume over 50,000
 

metric tons of plate per year, and ways are being sought to allow Erdemir 

to supply this demand without jeopardizing the position of the Turkish
 

shipbuilders in the world market. 

9. LPG Containers
 

The use of liquid petroleum gas (LPG)for heating and cooking is 

expanding rapidly in Turkey. Capacity for LPG production tripled in 

1966, and is continuing to expand. Facilities for the production of 

LPG containers made from Erdemir hot rolled sheets are being expanded 

by Osman Malak and Gaz Aletlerip A secondary, but by no means insignif

icant effect of expanding LPG usage is the increase in production of 

heaters and cooking stoves, lso made from Eregli steel. 

10. Steel Pipe
 

The housing construction boom alone is providing substantial 

In addition, the installation
impetus to the market for steel Lipe in Turkey. 


of gas and water transmission lines, and expansions in the petroleum,
 

paper, rubber, and chemical industries in Turkey are adding to the demand
 

for steel pipe. A feasibility study is now being made for a high pressure
 

gas line between Turkey and Iraq. It is expected that this line initially 

mileswill contain 1100 miles of 30" pipe, 350 miles of 24" pipe and 150 

of 20" pipe, not counting the miles of laterals extending in all directions 

from the main line. Included in this study is a plan for a new pipe plant 

to be build in Iskenderun. Pipe is now manufactured by Mannesman-Sumerbank 

and Boru Sanayii in Istanbul, both substantial Eregli customers for skelp. 

Mannesman has added one spiral weld line and one resistance weld line to 
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iLs facilities, and Boru Sanayii has built a new plant with one addi
tional resisLance weld 
 line since Eregli began production of skelp. 

11. Billets 

The billet mrket will be a new endeavor for Erdemir, as it
 
moves into production 
ith its proposed new continuous casting plant.
 
Eregli has been involved in this m:rkot to a modest extent through the 
production of blooms which are then rolled into billets at Karabuk and
 
sold to the customers by ErCdemir. The principal market for billets
 
is for rerlling into reinforcing bars and other rods of that 
 type. 

There are currently 82 major rerollers in Turhey having a 
combined capacity for billet consumption of some 500,000 matric tons
 
per year. These rerollers are operating at less than 50 percent of this
 
capacity, as they are finding it difficult to get the billets they need. 
The two production sources in Turkey - Karabuk and letas - have limited 
their production for outside sales, and useris have also experienced
 
difficulty in arraning Lor importations. In 1966 there were 176,000 metric 
tons of billets imported, and it is estimated that total billet consump

tion in 1967 will be about 225,000 metric tons.
 

Increased activity in the construction industry, as noted earlier,
 
is putting the pressure on for more billets, and the government has
 
requested that Eregli produce as much as it can as soon as it can. 
The.
 
Erdemir'-Iopprs market projection shows billet requirements growing at 
a rate of 10 percent per year. 
This puts the 1971 billet market at 
about 330,00(! metric tons, essentially the same level as shown in the 
Armco "hi;h, market projection. The State Planning Organization's projections
 

for the billet market are much more optimistic.
 

In closing this section of the report, it should be emphasized
 
by repeating that one of Erdemir's basic objectives is to provide Turkey's
 
flat product requirements. These market requii'ements are growing, certainly 



- 19 

and rapidly, ;Wd Brcgli mus t Urow too. Also as meni;ioned, the fY0'o1.h 

of Mueel convu.i;A, i. ;;1ri.s is p.r'odicatced on no:urance bhint Lheir 

most busic raw materLal - ro]i.R;eul - will be tivail ble as thoy 

need i. It is for Acice raoons3 re]. a[;ed to thc TL.uish ecnomy Lhab 

A&dcnir "Msu l; on with it. ex]);:.nion pro¢-ram Now. 



ARO1CO'S "L :.... 20' .. i T 

15 11975 

2aODUC2 

Tin Pate 

----------- ---------------------- ---" t_ 

1967 1965 i 7D7 ,)721- 1E..... 

33500 57750 41CO 

"Tons /er '12 

....... 

r- - - 

1757,-5 

- - - 

i , 

- - - -  - - 

19751975 

--
Cold Polled Sheets 52500 55000 3 '50"2 00000 20023 >000 104030 112000 

Cold Rolled for Galvanizing - 7 0 420 4 0 

:ot :olled - Pickled 1000 20503 242,3!z2i00 0, 37500 400:0 43000 

Hot Rolled -

Skeip 

Plate 

Unpickled 35000 

73503C 

205C0 

42000 

00 

523 

51000 

940 

00 

6022O 

100 

-20O 

2200 71500 
- =~ __5v 

1302 110 

T52. 27003 

77520 
7 

1C.00 

51O00 

S300O 
7:0013C0 

153000C 

5L500 * 

&9000 
64000 

140000 

5CCO * 

TC&AL 2570'0 27q.C0 =1C% 0 :1720 :-:003 2' 522300 5 c0aC0 

C 

O 

Grovth 5 Year 

Billets ..... 

i1. 

...... 

. 3.1D.2 

. . .... 

2.0 02.2 

-----.... 

7.0 7.0 

9 

> Pig Iron .... 7050 921 7,- 0 147022 157CC>

* Includes i.portedproduct 

I-M * From Eregli Blooms 

0 
-< 



Table 2 

A_-:CO'S "l IGH"P 1L'x T P_3JECTICN 
1967-1975 

.LODUCT lO67 !6 ,6 iPcC 
- 1tric Tons 

i 70 -.C IS!7 
er Year... 
1-72 193 

e.... 
1974 1975 

Ti- Plate Ti, 745C0 7c= .......l.eC50350 1C,400 C-C)-1"49000 54000. 59000 64000 c,.O.... 74000 

Cold Rolled Sheets 53500 u1CCo 60-5'0 750C0 E5000 4500 103500 113C00 122000 

Cold Rolled for Galvanizing - - - 330 37000 41CC0 45000 49000 51070 * 

Hot Rolled - Pickled 17000 21500 265C0 315CC 55500 39500 435C0 475CC 51500 

Hot Rolled - Un _,ick!ed 345, ..-4 :9000 55,.. """. 74000 04500 91070 107500 

Skelp 735CC 640CC .. .. 1I500 112000 119000 126000 11504C0O00 

?late 27'00 T5C0 7 O0CO . 000 6"50'* 0 6 v10* 

242CC0 2E4:00 0 :02000 44500 504000 532950O 57150 .14.. 

G- o..bh YeLar 17._ .C 2C010.2 1 . 5.1 7.2 7.
3illets 40500- 405CO!75CC0 50000 32"000 34000* 96000* 426000* 460000

-ig Iron 7..2 9250 11600" '50CC123000* 139000* 155000* 171000* 17O00* 

includes imnorted product. 

** From Eregli Blooms 



m
Co 
-I 

F
m 
0
0 C-, 

EA 

1967 

17 

- 1977 
.... FCJE2I1 Table 3 

-n i 

Cold Rolled Sheets 

Cold foiled for Galvanizir 
o 'iled Sheets 

Ske!_ 

- - -

75403 

37040 
2CCO 

50. 0 

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

lO.c, 

" 454 
0C'8 1OT1CC 

'0C-.......-0 20-0 

LetriJc 
.eiz 

577CC 

1317C0 

1153O 

7590 

Tonls -cr Ye . .. . . 
{_se !172 -

62330 677C0 

1590X 1 

ZC05C"00 550 
130500 142000 

03O............ 

q77, 

9'5C 

-7110 

10750 
22 5 

C 

S.;.-72: e -- -, .. 1513! -O 1O1'-'-i 00 

3illets 

2ig Iron 

Year 

52.20 

11500 

11.2 

5LZ 

129400 

11.4 11.4 

57 

14632050_-. 

11.4 

C11c0. 

166700 

11.1 

1.003 

205500 

1.0 

160000

4C0o400 

N!
 



Table 4 

EREGLI - KOIR'S :-'EE2T PROJECTION 
1967 - 1975 

-- - - - ----- - - :cetric Tons -er Year ......... 

PRODUCT 1967 19 -8 1969 1970 1971 172 1.73- 1974 1975 
Tin Plate 55000 61000 67C00 7400 82000 50000 990O0 1c0CO 122CCC 

Cold ITolled Sheets 57000 64000 72%C- 81CoO 91000 102000 1140O 12SCCO 143C0 

Cold Rolled for Galvanizing 250C0 29C00 300 39C00 45C00 52220 6CC 63220 7C00& 
Hot Rolled - Pickled 20000 230 27000 *lcc 3000 41000 472-20 54020 620c0 
Hot Rolled - Unpickled 38000 43000 400 54000 6JCCO 60CC 76020 25000 96020 

Skelp 11O0CO 121000 135200 147000 16CCC 1760C0 19 OCO 210CC 234000 
Plates 52000 55000 5E200 61000,4020 67020 71020 75020 72CC 

TOTAL 356000 397000 4300 47000 5470UC 5000563020 756CC0 813000 

Growth % Year 11.o l.0 ll.0 11.0 1l.c ll.0 1l.0 11.0 

Billet 225000 247500 27200 30C000 3295C0 3 72320 4-2C-cZD 44COC0 4840C 

Pig Iron 110000 121000 13c00 147200 162000 178000 19000 216000 2340C0 
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V. 	 Plant P!.cili Lies 

A. 	 Improving Plant Facility Utilization 

The ori(;inal Eresli plant is a small integrated steel plant,
 

by world standards, it designed with subsequent expansion
and was 	 in mind. 
h~atiy of the oriCinal production units have more basic capIbil:Lty than 

sjp<-cified by their so-called "design capacity". The preswiLnly proposed 

expansion program has been carefully planned to "round out" mid 	more 

complu,"oly utilize the nov, latent production capabilities of the original 

equipment. This approach is in keeping with ;he effort to hold the ai-mount 

of capital cx0yiditures 'to a minimtun level and still pormi-t attainment 

of production levels to meet growing mr-]ket demands. Comments on each 

of 	 the basic areas of this prograi follow: 

1. 	 The Cold Rollinrg and Finishin, hills
 

In considering this prog-ram, attcntion is 
 first direcLed to.rd 
the cold rolling and finishing end of tho production sequence !t .reg-li. 

This is the area which Gets first priority in production planning, because 

genrally spedking the more finished the steel product the more profitable 

a line it is. The cold rolling and finishing mills at Ereg'li have consid

3rably more capaoity than is now beinCg utilized, and additional output 

can be handled by removing two limiting factors in this area. One is the 

annealing operation, and the proposed pro,,ram therefo.re includes provision 

for adding three more furnacQ6, bringing the total to 16. The other is 

in the slitting operation, where at present hot rolled coils for tin plate 

and light gauE cold rolled sheets are being passed through the slitter 

for a preliminary side-trim -o prep-re the edges for light gauge rollin

on -the four-stand cold reduction mill. Some of these products had been 

delivered -to customers with rough edges, but a-s they beginding toare 	 insist 

on receiving trimmed edges, as is standard practice in the United States,
 

thus putl-ing more pressure on the sliter schedule. This matter will be 

http:therefo.re
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corrected by installing a side trimmer at the pickling line, and con
fining the present slitter to skelp production. jlso in the finishing
 

end of the mill, the program includes provision for adding three bays
 
to provide sufficient spade for storage of fnished and semi-finished
 

coils and sheet's, and one bay on the annealing building to insure con
tinuous servicing of the temper mill.
 

2. The Hot Rolling Mills
 

Turning to the middle of the production sequence at Eregli 
the hot rolling mills - discloses the area that was knowingly going to
 
become the eventual "bottleneck" in the overall plant layout.
 

The size of this plant, which i'.s based on th6 size of the
 
market to be served, of course, simply did not warrant the installation
 

of a modern, high tonnage continuous or semi-continuous hot strip mill.
 
The fact is that such a sizable and expansive installation still is
 
not needed or justified at this stage. 
 In view of the increased flat
 
product tonnage that soon will be required, however, it has become
 
necessary for some means to be devised to widen this hot mill bottleneck.
 

Part of the answer lies in the practice of "alternate rolling",
 

and this plus the many other benefits embodied in the proposed capital
 
expansion throughout the plant will permit Eregli's total flat product
 
output to reach the level of market requirements projected through 1972
 
or 1973. 
The relatively minor equipment alterations required in connection
 
with alternate rolling are already being implemented, and are not included
 
in this proposed capital expansion program per se.
 

The practice of alternate rolling is not a-common one, for the
 
simple reason that there are relatively few flat product steel mills as
 
small 
as Eregli, and therefore doing their hot rolling with a combination
 
two-high, four-high mill and a reversing hot strip mill, 
as is the situa
tion at Erogli. 
 The larger mills in this business generally have a semi-
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cbiLnut_ r o1iuj nuous hot ~bZi ill. lilac IoIC'iced of trne 

roll i( 1i \s_ boon s Llde eyciuulM 1 -6f 

at both Diofi'LGc, ~In~ a at 4 T~ n e:s. I'lso".Ano.L~l. Otoc± B1 a / Ki)Ox' 
7 

t iha -la u~geecq tusth oq)l(.nmtnu turel'4 and Armnco, both L~rL110bjra:.~ 

~~ofialtor ;be rollin-,.iou db6 adopbed at rgi ~ ~ -

SA brief, exPlan, tion of "atorn'ala rolling" is'i n' orid4 'Thisteini4 

efrto th, practice of roiig an incot'to a sJab and a sl'ab t6 a~$ 

"breakdown"l onl Lhe sme'tWo'iii roll sot..up Ohilh combination mill 

4<wijethe hot strip mill compleo-r -the rolliug0 o~f the b-akow I a'coil
 

This is possible because it roquiros approxmimately 23, :mvin tes toe produce
 

a -slab from an, iiffYt ad another 3 rinutes to roll a~srlab~tbe a "bieakdo 1,9!,
 

7,.vhiile the strip mill requi~res 6 to G6,:ninutes -bo roll a breakcdown -to a 

coil. This cihaii,;o in jrx...oico will rcquire cl-aOfUl aqhdln and i69 

but it should buou hlot rolled pr~oductLion by sorie or50peren byb 

making it possible to 'utilize theho oii io] 2 failiis2bf or 

po.r a ve.r.uoi -the pr,:ccnb 16 -to 3. hours wijth tiremainder of the 

time use'd for slab rollinu. -

ie proosod expaii-ion pro, am doe~s include two items required to help 

boost production in the 'Llt rollinu mill area. 'These are a roll side, 

shiifter toe iedduce. r61J oha-nre time on the Combinaition IfillV anid all auxiliary 

-

fuel. oi~l sys~temn (t slab furnace and soaking, pits for use when th'ere-the 

-' are h'ccting [;as so-gos 

3.The Blast Furndfoe ~-~ 

Somie modifications,'aaid additio'ns are also r6quirod'in the basic' 
<irnnd-aI steel produc- io fthepan As te*ind-a~s he op-imum 

dtiobio b abiliti s 'of botl th. blast furnace and theoB1 OF' shop jr 

initiJ2 ,iy'6~ X.i'e 

~This bl st, fUrnace ~a~rsent is a 'rolu.tiVely, low .prod~tr 1ywo'd n 

much greater thian the so "dsglcj lntS. 

at P4r' 6 d' sa 
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burden boin[" ch rL CL to it. Alz",
principally due to the/quality 	of the 

a minimarn
i uch of a "bare" in.ballation, since 
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his howrn by actyvl prodracion.
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for the present ovens 

level of hot metal production. 
instal.:l .:o,
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BEST AV/4-ABLE COPY
 

http:furn-.cc
http:volU1.03


- 28 

of a 	fuel oil injection system, and then when the furnace is relined 
-


probably in late 1969 or 1970  the hearth diamter will be expanded from
 

2W"to 29' 6" and equipment for operating with high top pressure will be
 

installed.
 

4. 	 The BOF Shop 

The next part of the prograr;, which fits in with the increased 

hot metal production to be obtained, is to increase the production of
 

molten steel at the BOF Shop. 
 This 	unit also has a great deal more inherent
 

capacity than the so-callod "design capacity" of 470,000 metric tons per
 

year. The proposed program will almost double this shop's production capa

bility, bringing it up to some 900,000 tons per year, though actual steel
 

production which is a function of hot metal production may be somewhat
 

lower than this. The JOV' charLe will include as much scrap as feasible, 

including imported scrap to supplement plant generated scrap, so as to
 

get as much steel production as possible.
 

The principal components of the program to increase the BOF shop's
 

production capability are as follows:
 

(a) The installation of another oxygen plaiit like the one now
 

at Eregli.
 

(b) Modification to the existing lime calcining unit to at least
 

double its rated capacity.
 

(a) Additions to the scrap handling and charging facilities,
 

in order to be able to handle the large additional tonnages
 

to be charged - both from in-plant and purchased scrap.
 

(d) Provide additional teeming lidles to handle the increased
 

output.
 

5- Continuous Casting
 

Bringing molten steel production up to a more nearly optimum level
 

as proposed here obviously makes sense only if there is some use for the
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'd [Vt)V!u:L.LoUl. III the c::o of the Proent Eriol i pant I;I ., J 

nc:i,}-. L 0howxc-d nor Vh Capability at jjrcsiort to pi~ocazs :am(:: tCA ,(k O 

Lo 9W, CY(C ietric tons of moi tn stee! paUr yeer into flu.L roil.; [11o

duc W;. 'hocr is however a-no lher uecd for this tec in TLur.,Cy, , :11 

as a readily a.vawlite . y to provide the caipcbility - and "hin jo to 

ifl.e bi31Atn for the "urlcinch rerollor nariet. 

T11C prop)sed C 'i)jt,-l pro;ram includes a nix-s-trand coirtinuon::, bi lit 

ca.tinlg pl:ant. his fs eCi] ity wil] takc CO to 90 60n hocts froI tI-.O1F 

and c,.t thceii into billtu rae luiJ.n croo section froi 3 to r inoh," 

and in length fr(lin 10 to 30 ftoc". The size of helat will .5). (IoLArniined 

by thc cross :c ion of Hillets to be cant, us is the cas'ing q.!ced ren:. 

Thi.n unit will be cap .bl of a production ra.'e of from 13.5 to 16.3 ne iric 

tors p,,[r hour rer strLI c. 

Whi lo h castinr rr:,en noted !bore arear aicred ;'noo wich will 

be incorporatod in the dozlgn of ,,ils plant, the question of l;rnl::.i.. 

thcra ijto !, ra Lad annual capacity figure is noTl a clo.r-cut one. This 

is bcC.u:o the,,.oig opcration in whiolly e1l:endcnt on the hats ho.Lnr 

-delivercd to it from the ];OF. Thcnc nu:;t not only be at the proper Lcrn.er 

-ature and have the required ne-;,o!lur,;i.ea] ch.racetritic's, but, such tings 

as a running otopper in the delivery ladle will make it necessary to divert 

that heat from the canting unit. It will tolce time for the Ecoegli opera

tors to gCain the experience essential to good continuous cating practice, 

but eventually they rill be able to get to the point where they can cast 

11, 12, or even 13 heats in a 24 - hour period. (It must be borne in mind 

tha.+ this instal].ation will not be a "continuous - continuous" casting plent, 

and the BOF heat schedules will intersperse heats for coiTinuous casting 

,.!ith heats for teeming into ingots.) The ari'thmetic of 13 heals per day, 

averagng 00 tons ech, translates into "pproximately 360,000 tons per 

year, but iI; should bc rccoLnized that this is not a gnAaranteed production 

rate for this unit or even a projected production level for the first few 

years of op]eraitions. 
BEST AVAILABLE CiIDY 
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The 1971 projection shows billet production of about 260,000 metric
 
tons, and this will taper off in the next two 
or three years as more of 
the BOF's output is directed to ingot production to meet growing demand 
for flat rolled products. It is expected th:.t the "split" between ingot 
and billet production will stabilize about 1973 when ingot tonnage will 
level off at about 630,000 tons due [o hiot mill capacity limitations, 
and billet tonnage would then run in the area of 165,000 to 200,000 tons 
as dictated by the availability of hot metal. Later, when a second blast 
furnace brings hot metal avaihbility up above requirements for ingot 

production, the output of billets could be sLepped up a ain. 

6. General Facilities 

As part of the proposed prorra, it will be necessary to make certain 
additions and modifictions in suve,,Jd ;eneral areas such as the utility 
systems, material handling faciliLies, and the trovision of some additional 
maintenance equipment. The following section contains a brief description 
of all of the individual unitu included in this prodTan. 

This section has set forth some of the reasonin; thAt has been 
incorporated into the prorosed Breli expansion proL-raa with a view towards 
"rounding out" and more completely utilizing the production capabilities 
of the existing equipment. The results of this planning are shown in Table 5 
on page 32 which summarizes production quantities as they are 
projected for 1971, the first full year of operations after installation
 
and "shake-doia-" of the proposed additions a.,.ndmodifications. This tabu
lation shows production quantities by production unit and b;,r type of finished 
prcduct being produced. 
The finished product quantities are outlined in
 
each column, and the total volume going through a unit is shown to the right. 
Then to the far right, the percent of facility utilization is shown. This
 

of course is a function of product mix, as well 
as the estimated hours
 
available after allowing for such things 
as repairs and maintenance. Also,
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for the blast furnace the composition of the raw material charge is a 

determining factor. An important point to note is that many of the 

units still will have additional capacity to offer in the future when 

subsequent expansion programs are imnlezented-
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Production Unit 


Tinning Line 


60" Cold Rolled Shear 


Temper 111 


Annealing 


38" Cleaning Line 


Tandem Cold Mill 


60" Hot Rolled Shear 

Pickling Line 


Slitter 


Plate Shear 


Hot Strip I.lill 

Comb. 1M1ill-Plates 
Comb. 1ill-Slabs 

Continuous Casting

BOF 

Blast Furnace 


PRODUCTION SCHEDULE FOR 1971 WIII PROPOSED fl1PROVE :72 S 
(Finished Products are underlined and overlined)
Cold -2olled iot ?olled Hot Polled 


Tin Plate Sheets Sheets Sheets S:elp 
 Plates
(;j nlk p) A)
" 
 "" " 


117,000 


51,500 130,000 


52,300 132,000 


52,300 


53,300 132,000 

32,600 65,400 


53,600 132,600 34,100 

55,300 
 112,000 

Table 5 
T0.NAGE 
Tt 

Billets by unitby unit 

_ 

49,000 


117,000 


181,500 


184,300 


52,300 


185,300

98,000 


220,300 


167,300 

% of 
ft 

Facili
utiliza
v o-n_ 

58%
 

104
 

65
 

91
 

55
 

48

30
 

58
 

63 
43,500 43,500 -

63,300 136,700 35,100 68,300 128,300 431,700 82 

65,900 142,500 36,600 71,100 133,600 
49,200 
50,500 

49,200 
500,200 89 

77,600 167,600 48,000 83,700 157,200 59,400 278,200 872,700 96 
59,100 127,600 32,800 63,700 119,700 45,200 211,900 660,000 100 

I 
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B. 	Description of Proposed Additbns and Mlodifications
 

This section presents summary description of the proposed addi

tions and modifications. Detailed descriptions are contained in the
 

"Physical Specifications" prepared by Koppers for this program. Table 6
 

listing the things covered by this program is presented on page 48 • 

The following paragraphs are Lrouped according to major production areas 

within the plant.
 

1. 	Hot M'etal Production Facilities
 

a. 	 Fuel Oil Injection System. The injection of a liquid 

or semi-liquid fuel into the blast furnace at the tuyeres 

has 	been perfected in recent years as a means of increasing
 

production rates and reducing coke consumption. The
 

proposed system will consist of a new oil storage tank, 

pumping equipment, piping, valves, fittings, controls 

and 	fuel oil heating equi, lent. Injection of the oil
 

" throiugh tl?' h,,eres, .. the hot bla.st or -, 1-d io in;ro

duced around the bosh of the furnace, will create higher 

heat 	in the lower ore reduction zone and speed up the 

process of reducing ore to iron. This fuel oil will replace
 

coke 	 at the rate of one kg. of oil per 1.7 to 1.8 kg. of 

coke. This will help to keep the coke consumption of the
 

furnace within the capacity limits of the existing coke 

ovens, and an investment in additional coke batteries will 

not 	be required at this time to obtain the increased hot
 

metal production. 

b. 	High Top Pressure. The Blast furnace, as designed, is
 

suitable for adaptation for operation at elevated pressure
 

up to 10 pounds. This is another technique which has been
 

perfected in recent years, and will increase production by
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speeding up the ore reduction reaction. It will also reduce
 

dust loss, and Lhe faster reaction of the reducing elements
 

will help to tainimize coke consumption. The equipment for
 

operating at elevated pressure will be installed when the 

furnace is down for relining. This will include the installation 

of equalizer i;nd relief valve equipment and controls, gas cooler 

water level oquipment ;.nd controls, and bleeder valve equipment 

and 	controls.
 

c. 	Blast Furnce zeline. iorrmally a blast furnace lining must be 

repl: ced after five to seven years of operat'ons,, and the Erogli 

furnace thus will have to be rdined soretime in the 1969-1971 

period. Since it is not pos:;ible to ascertain just when the old 

lining is going to wear out, _'t is Lbsolutly essential th. t the 

replace::,ent lining be on h~nd so as to mini,.iize the furnace down

time. the furn. ce reline %:ork will consist of replacing the wearing 

plates and 'he refacbory lining in the stoc,: and in the bosh. As 

a result of the hearth ex ansion described ielow, the now lining 

in the bosh and he.rth area will be thinner than the original 

lining. Also, worn copper coolin, plat'es in the stack will be 

repl aced.
 

'ielining a furn.:.ce is ordin..rly considered as a !.ong cycle main

tenance project, and production costs have included an accounting 

provision for a booldeeping reserve for relining. This project 

is included in the proposed expansion programi because the work will
 

be done in conjunction with all the other elements involved in
 

this program. 

d. 	Blast Furnace IHe.rth Expansion. The blast furnace's capacity
 

can be increased by expanding the hearth diameter from the present
 

28 feet to 29 feet 6 inches at the time of relining. This will
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give greLter iron holding capacity, and a larger final reduction 
zone for increased hot metal output. The changes to the furnace
 

to accomplish this include the following:
 

- The sidewalls of the he::rth to the centerline of the tuyeres 

will be lined with carbon block.
 

-
The number of columns will be reduced from ten to eight and the
 

remaining columns reinforced. The mantle will be altered to 

support the stack and top structure. 

- New tuyere jackets will be provided, and Vhe number of tuyeres 

will be increased from 20 to 24. 

- Twenty-four new blow pipes will be installed. 

- The bustle pipe will be Jltered and relined. 

- Bosh bands will be re-rolled .nd provided with inserts. 

- Shorter cooling plates will be provided for the bosh irea and 

the number of pl..tes per row will be increased. 

- Eight rows of addtionLl cooling plates will be provided for 

the stack. 

- A new water circle pipe and new booster pumps will be provided.
 

2. Steel Production FaciliLies
 

The existing BOF shop, with two vessels operating on alternate 

campaigns, has the potential cap;ability of producing 900000 metric t-.ns 

per year of steel at an avail bility of 95 percent (347 days per year) and 
a heat time of 50 minutes from tap to tap. 
 11o achieve this production level,
 

however, additions must be made to certain auxiliary facilities.
 

a. Oxygen plant. Yhe present oxygen plant, supplied by Air
 

Liquide of France, was sized to provide oxygen for 17
 

heats per day in keeping with the original "design capacity"
 

of the BOF shop. In order to boost steel production it
 

will be necessary to install a second oxygen plant, and a
 

unit essentially a duplicate of the existing plant is proposed.
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This will facilitate such matters as the carrying of spare parts, 

maintenance, and the making of the necessary alterations in 

controls and piping to pernit operating the two plants in "tandem". 

No additional oxygen storage facilities will be needed. This 

arrangement will provide some excess oxygen capacity which would 

be available for subsequent increases in steel production. In 

the meantime, this oxy,-,en could be used to experiment with oxygen 

injection in the blast furnace. A now electrical substation 

will be also required in the oxy,-en pl-ont area. 

b. 	 Lime Kiln alter.tions. Oi' steel niiting requires. burnt lime made 

from limestone in a kiln. 2he existing unit is a Union Cargide 

plant of the vertical type which was designed so that its capacity 

could be doubled with relatively minor chanes. he alterations 

required include a new drive for the exhaust fan, modifications 

to the burners, additional dust collecting capacity 'nd chan..es 

to certain instruments and controls. 

c. 	 Steel ladles. 1line teeming 1.dles are currently in use at the 

BOF shop for receiving molten steel from the furnaces. The addi

tional heats which will be produced after this program is implemented,
 

including both production for ingot casting and for continuous
 

.asting, will require three additional teeming ladles. These new
 

ladles should be completely interchangeable with the present
 

facilities.
 

d. 	 Scrap preparation. In order that Eregli can make the fullest uso 

possibls of all iron units available it is proposed that a skull 

cracking area be provided for breaking up molds, stools and skulls
 

for 	remelting in the BOF vessels. An existing crane will be
 

equipped with a skull cracker ball and an electromagnet. A scrap
 

pit 	area will be provided lined with heavy timbers on the sides.
 

BEST AVAILABLE COPY 



- 37 

e. Scrap handling and charging. As mentioned, part of the 
means to achieving a greater steel production level from
 
the BOF shop is by increasing the scrap portion of the.
 

charge. 

It is planned to a-proach a 30 percent scrap 
- 70 percent
 

hot metal ratio, including the importation of scrap as
 
necessary. Facilities must be provided so that the proper
 

weight of scrap can be charged to the BOF vessels with
 
sufficient speed, and not be a deterring factor with respect
 
to heat time. 
To do this, it is necessary to install a low
 
level scrap crane that will have the sole duty of filling
 
the scrap boxes on a transfer car. 
 The scrap aisle will have
 
to be extended four bays, and the crane rails will have to 
be extended four bays in the opposite direction within the 
end of the existing scrap aisle. The existing scrap boxes 
also must be modified by adding flared side plates. 

3. Continuous Casting Facilities 
A continuous casting plant will be built immediately south of the
 

BOF teeming aisle. 
 This plant will have the following features:
 

Number of Strands 
 Six. This will permit taking full
 
heats from the BOF, and avoid the
 
splitting of heats as would be
 
necessary with fewer strLnds.
 

Primary Metal to 
be Cast Carbon Steel (killed grades)
 
Size of Heat 
 80 to 90 metric tons. The size of 

heat is determined by cross section
 
of billet. The 75 rrm2 billet will 
take an 81 ton heat, and the 100 mm2 
billet a 90 ton heat.
 

Size of Billets 
 76 mm (3 inches) to 152 mm (6 inches)

% 

.square
 
Expected Production Rate 
 13.5 to 16.3 metric tons per hour per
 

strand.
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Billets will be cast vertically, bent to the horizontal, straightened,
 

out to length by shears, dizcharged onto a transfer conveyor, stacked and 

accumulated on a cooling bed. 

This plant will be equilped with instrumentation and c-ntrols to 

assist operator functions and -to record essential informoation related to 

the casting operation. The building desig, .ill include an office on the 

operating floor, a convenience room at the spray ch.mlbcr floor, and an 

electric equipment room at the machinery floor. 

Ventilation which is ec,-tromely important for the dissipat::.on of heat will 

be 	 accomplished through u. roof nonitor ruing the luns-th of. the building. 

Heat and water vapor Cnerated in the si,.-'y ch.:mUer rill be exhausted by 
fans through insulated ductwork to a point outsi6c of the building. Radiant 

heat from the billets between the slray chamber and the pinch rolls will 

be minimized by water cooled panels ins-alled in this area. 
In addition to the basic continuous casting unit, this install::tion 

will include a water recirculition systemi, water treatmenL equipricrn, .-nd 

an electrical substation. 

4. 	 The Hot Rolling i] is -rea 

a. 	 Roll Side Shiftor for Uom,.in, tion Kill 

At present, when changing the combintion mill from a two-high 

to a four-high and vice versa, the rolls nust be pulled out of 

the housings on i.roll sled, lifted from the sled individually, 

and the new rolls replaced in the same marner by the mill crane. 

This operation requires about an hour. The proposed install.tion 

of a roll side shifter would make it possible to set the new 

rolls at any convenient time. The average time for changing the 

mill from four-high to two-high then would be an estimated 13 

minutes, and from two-high to four-high it would take 16 minutes. 

This decrease in roll changing time would add to rolling time on
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the Combination Mill - and consequently to total hot mill production.
 
The cost of installing this roll side shifter at this time is
 

minimized by the fact theft its foundation is already in place,
 
having been included in the design for *Lhe original plant. 

b. 	Auxiliary Fuel Oil 	System 

At present, the slab furna.ce is heated by coke oven gas only.
 
Coke oven gas is in short supply, however and will be needed 
even more urgently by other consuming units upon completion of
 
this exp.nsion progTam. Also, during the blast furnace reline, 
coke oven gas will not be available for slab heating. 
It is
 
therefore pr)posed to provide the slab heating furnace with a system
 
which will enable the operators to burn either fuel oil or coke 
gas. 

The 	oil loop sup-lying the slab heating furnace will be extended
 
to serve the soaking pits. At present they are burning mixed 
coke oven and blast furnace r.s. ehic will 	 butbe continued, 
fuel oil could be used _t the coaking pits in emergency situations. 

5. 	 The Cold Rollingliill Area 

a. 	Side Trimmer for theIPicklingLine
 
Hot rolled mi.teril to be reduced 
to thin gauces on a cold mill 

must have the edges trimr.,ed to avoid tearing during cold reduction.
 
Such tearing may become sovere enough to cause a coil break and, in
 
turn, cobbles and possible damage to the cold rolling mill. 

Installation of a side trimmer is proposed for the pickling line 
for trimming the edges of hot rolled pickled coils. This Vrill be
 

done without adding any time to the pickling operation.
 
At present the edge trimning of coils to be rolled into light gaug
 
cold rolled product such as tin plate is being done on the 42 inch
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slitter. 
This is a costly operation, and will no longr be
 
feasible when production volumes increase. The slitter at the
 

pickling line will therefore release the 42 inch slitter to
 

augment the production of skelp. 

In 	conjunction with this side trimmer, a scrap chopper and conveyor
 

will be supplied handle theto 	 scrap efficiently. 

b. 	 Annealing Furnaces
 

The existing annealing equipment 
 consists of 15 furnaces and 45 
bases. Each furn:ce has an annealing rate of about 1.4 tons per 
hour, or a theoretical maximum of 184,000 tons per year in total. 
Anmealing requirements are expected to surpass this level by 1970, 
and it therefore is proposed that three additional furnaces be 
installed. This would bring the ratio of bases to 	furnaces down to 

2.5, which has been found ample. 

a. 	 Annealing Crane ilodific:itions 

Two 16.2 ton capacity cranes service the annealing building. Each 
crane has only one main hoist. Mien throughput is stepped up, it 

will be necessary to add auxiliL.ry hoists on these annealing cranes 
to 	handle the coil convector plates, while the main hoists are 

handling the coils. 

d. 	Building Extensions 

Three bays are to be added to the south end of the cold mill building 
in order to provide additional space for storage of finished and 
smi-finished coils and sheets. This is considered a bare minimum 
addition for this purpose, but it should suffice for the immediate 

future.
 

One 	bay will be added to the south end of the annealing building 

to 	provide coil storage space and-to facilitate c-ane servicing 

of the temper mill.
 

It is also proposed that the crane rails in 
 the slab yard be
 

extended one bay beyond 
 the 	north end of the building to insure con
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tinuous loading of the slab rehaat furnace. 

6. 	 General Facilities 

a. 	 Auxiliary Fuel Oil System 

This proposed addition was discussed above under the heading of 

Hot Rolling !ill Area. In this connection, it is intended that 

the oil company suIplyin- the oil would provide a bLlk oil storage' 

tank which would be located within the e:isting dike. The purchased 

equipment w.ould include t d.y storage tv.n,, pumping' equipment, 

suction heater, piping, burn rs for loe slab heating' furnace, 

instrumonta ion -nd controls. 

b. 	 Controls for blaut furn-ce as system 

This chan...e involves incor-or.ting . time delay Switch with the 

pressure switch controllin&g :Aie flow of bltast furnace g6as to the 

boilers. This igom, plus the recently installed electric operators 

for the burner cochs and auror tic bleeder, will per,it moximum 

utilization of blast furnace g.s at the boilers. 

c. 	 Salt Water Chlorin,,tion 

Marine grorLh has become a proble in the strainers and condensers 

in the power house. This will be cured by chlorin;.ting the salt 

water, and equipment will be provided so that this can be done on 

either a periodic or continuous basis . s roquired. 

d. 	 Service Water Treatnent 

Raw service water from the Guluc t iver must be tre:.ted chemically 

to reduce its turbidity .nd scaling potentil. In order to obtain 

the maximum softening possible with cold lime, the batch slaking 

of lime is to be replaced with a continuous slaler having gravi

metric feed anC grit removal. 
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It 	 will also be necessary to feed sulfuric acid into the 

effluent from the cl-rifier at all times, and equipment 

will 	be installed to do this. 

e. 	 Recircul.:tinp Uater at the BOF 

The precirntl rifler taking water from the Guluc River 

will not be able to meet service water requirements when 

production is steiped up as ., result of this program, 

unless provision is made for recirculation of service water 

at some point in the pl:.Lnt. The best place to do this is 

at Lhe 1O shop. 'Therefore a cooling; tower, pumps, piping 

and controls will be provided to recirculate the cooling 

water for '.JIe 1ince, Vesscl hood, :rmd the shell of the 

prim: ry venturi. 

f. 	 1:ain en~ace Eguip:ent 

It had originally beun e:-pec~ed th t a considerable amount 

of maintcnance wor'k requiring heavy n chine shop facilities 

could be done by ouLside shops. This has not proven feasible 

due to the lii:ii ed amount and slow development of such facil

ities. Eregli maintenance personnel have prepared a list of 

equipmeit iLems which will be required as maintenance activity 

increases in line with the increased production facilities. 

Purchase of i'Lems will be made as the need is demonstraGed. 

Typical of the iLucms on this list are heat rea.,,ting equipment, 

grinding machines, milling machines, boring machines, aod 

1 :.thes. 

g. 	 Rollina Stock and 1bilc Ecuipment 

The increased production which this expansion prograri will make 

possible will involve the h-ndling of increased quantities of 

raw mterials, products in process, and finished products. 
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Much of the existing mobile equirmenb is a carry-over from 

construction days, and is not always the appropriate type to
 

do more than a bare minimum job 'in its present application.
 

Railroad rolling stock also will have to be supplemented as
 

production increases.
 

In this area also a list of rolling stoch and mobile equipment
 

has been prepared, and items will be purchased as the need is
 

demonstrated.
 

h. 	 Tramp Iron Varet and 19lt Scale 

This is a small item n the program, but an important one. 

Occasionally stray iron or steel parts got into the coal or 

limestone, and are a hazard to the crushing equipment. Magnets 

to be placed in the conveyor lines will rem.ove such ilems. 

A belt scle for the coal conve ,or will be installed in order 

to elimin~vte errors in r.coc-ding the amount of coal received. 

7. 	 Main Electrical Substation and Distribution 

Expanded operations will requiire additional power, distribution, 

and switching. 11o addit>onal ienerating facilities are proposed at 

this time, and Eregli will depend on Etibank poi.er to a greater 

extent than at present. The main substation will be equipped to
 

handle the increased loan by the installation of two 150-DII-1000,
 

1200 amperes, 13.0 KV, feeder circuit breakers.
 

Additional substations will be provided in conjunction with the
 

installation of both the now oxysen plant and the continuous casting 

plant. 

8. 	 Spares for Start-Up and Operations 

Eregli facilities, both existing and as proposed in this progTam,
 

are of the most modern type. They are also furnished from distant 

sources, and in most cases cannot be serviced by parts available
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locally. This makes it necessary to have on hand a relatively 
large inventory of spare parts in order to assure continuity 

of operations. 
The supplier of each item of equipment included in this program 
will be requested to submit a list of recommended spare parts, 
and purchases thereof wrill be made as warranted.
 

Construction Equipmet Spares
 

During a construction project 
 such as the one proposed here, a 
considerable ainount of spare parbs, tools, and special equipment 
will be required. The need is especially apparent in this 
case since much of the construction equipment to be used will be 
drawn from Eregli's stock of units still on hand since the
 

original plant was built. 
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C. Estimated Capital Expenditures 

Table 6 on page 48 shows the items included in this proposed 

capital program, and the estimated costs for each. These estimates are 

shown both for the dollar cost of the purchases and the portion of the
 

lira costs allocated to each. 
In the case of the oxygen plant the
 

estimated coat of purchasing the plant in Europe also is shown.
 

The amounts shown in the "U.S. Dollar Purchases" column represent
 

the estimated costs of purchases from vendors in the United States.
 

It is planned that all machinery, equipment, materials and services
 

from the United Stal,es, and the oxygen plant from Europe, will be
 

pLrchased directly for Erdomir's account. The amounts shown here 

are estimates of the costs of such purchases, including inland freight 

and packing in preparation for ocean shipment. 
The estimated cost
 

of ocean freight and insurance for all of the items in the program
 

is shown as a separc-te item, as is the estimated dollar cost Erdemir 

will incur in connection with car'rying out this purchasing function.
 

The amounts noted as being "contingencies" fall into three categories.
 

First is the item for scrap charging equipment. The amount shown here
 

represents the estimate of the cost of the equipment described
 

in the previous section to be installed in the BOF shop scrap handling
 

area. The reason that this item is shown und 
, "contingencies" is because
 

further consideration is still being given to an alternative method
 

of handling and charging this scrap.
 

The item "Provision for Escalation, etc." is included for two purposes.
 

First is the stated one of escalation. These cost estimates were prepared
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in the latter part of 1966, and since the actual purchases will be 

made over a period of two or more years it is clearly prudent to antic

ipate that the increasing trend of costs will continue during this 

time. The balance of this provision is included to cover such things 

a3 changes in design or in scope -that may be necessary or desirable as
 

the pro[gram is being implemonted. 

The third item under "Contingencies" is a provision to cover the 

estimated cost of a survey of Erdeiir's requireiients and plans beyond 

the expansion program herein proposed. 

The laut item in the "U.S. Dollar Purchases" column is the estimated 

cost of eng-aging a contractor to serve :LS "!'roject Manager", which 

would entail doing the engineering, purchasing, supervision of construction 

and start-up. 

The second column on the tabul tion of estimated capital expenditures 

shows the cost of -the oxygen plant to be purchased in Europe. This 

unit is expected to be essentially a duplicate of the present Air Liquide 

plant. The a.ount shown includes spore parts and transportation from 

Europe to Bregli. It should be noted that some ::'485 thousand in U.S. 

Dollar Purchases also are involved in the oxygen plant, with the largest 

part of this being for the electrical substation required in this installa

tion. 

The third column on the tabul;,tion shows the dollar equivalent of 

estimated lira costs which would be incurred in Turhey in connection 

with this program, such as all labor costs, purchases of locally 

furnished materials, providing construction equipment and tools, and
 

office and housing facilities for the contractor's personnel. There is 

also an amount shown in the lira cost column for "Project Management", 

which is based on the anticipation of lira costs to be incurred by the 

contractor's personnel in Turkey. 
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A relatively large provision for "escalation, eto." is shown in the 

lira cost column, because of the inherent difficulties involved in 

estimating labor costs and productivity in a situation like this one. 
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ES±qI.I)2;ED COSTS - I"! Ti11iUS,11J]F U.S. DOLLA3,S 

U.S. Doll.r European Lira Costs 
iurchases -urch~sen in TUri:ey Total 

Lstimnud Direct Costs 
For Elrdorir's Account 

Hlot 1tal £roduction Facilities
 
Ioel oil injcction 
 ", 68 3' 106High top pressure 10 40 220 
Blast furnace reline 2V9 194 483 
Hearth expansion 507 237 824 

Steel Production Facilities 
Oxygen plant 
Lime 

485 2,473 939 3,897hiln alterations 50 66 156
Stecl ldes 46 
 8 54
Scrap pJ.cparaTtion equipment 35 16 51Scrap charging equipi ,ent (csu con Lingucy below) 

Continuous C.sting F ci.itios 4,631 1,229 5,860 
Rolling mill facilities 
Combination mill roll side
 

Shifter 
 247 31 270Side trioi.'r-pic ing lile 220 92 312Auxili:ry ioists-mealing 14 1 15Additionzal anocalin1 furn.c-s 75 7 82 
Building ex te ,uios 49 343 752 

4
 
General Facilities 
Auxili. ry fuel oil cystem iL4 06 2701ast furnace f;as systeAm controls 2 1 3Salt water chlorination 42 46 88Service water treat;;ent 74 56 130Recirculatin. water - 1-OF 155 
 106 261Maintenaince cquipuent 501 59 360 

Materials Handling 
Rolling stock j. i.obile equip. 1,103 40 1,143Tramp iron mngne,;s & belt cc-le 21 9 30I-lain subst.'tion " distribution 302 46 348

Spare operating part s 1,000
Construction equipment sp;ares 30 1,030

308 

Ocean freight Fz insurance 1,000 

- 308
 
- 1,000Erdemir Purchasing Mission 120 100 

Sub-Total 2'2,473960 !.I, :;3,720 118,161 

Contingencies :
 
Scrap chargying equipment 
 482 . 155 637Provision for escalation, etc. 2,000 
 327 1,125 3,452
Provision for steel survey 200 - - 200

Sub-Total :A 4,650 :2 ,00 "5,000 .;22,450
 
Project .anaument :
 
Engineering, purchasing,
 
supervision of construction
 
and start-up 
 3,700 
 90 3,_790
 

Totals ,;18,350 ;2,800 '5,050 ""26,200 
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VI. 	 Financial Performance
 

As mentioned in the Summary 
 Justification section, the 	most basic 
reason wily Erdemir is urging the immediate undertaking of this proposed 
expansion program is because it will 	 improve the company's financial 
performance very substantially.
 

Projected financial statements are presented at the end of this
 
section, including Earnings Statements, Cash Flow Statements, and
 
Balance Sheets, as ell
-.
 as 	several other pertinent tabulations. The
 
assumptions on which these statements are based are presented in the next 
part of this secion, and comments and observations then follow. 

A. 	Underlying Assumptions
 

I. 	Sales
 

Projected sales of flat rolled products are based on
 
Armco's "low" market projection. 
Pig iron is produced and sold
 
through 1970. 
None is made or sold in 1971, since all available
 
hot metal will be used in making steel to meet flat product
 
requirements with the 	balance going into continuously cast 
billets. 
Billet sales in 1967, 1960, and 1969 are Eregli blooms
 
which are rolled into billets by Karabuk on a toll basis. 
 In
 
1970 arid 1971 billets are from the new continuous casting plant.
 
All 	,;elling prices are held at the present levels throughout
 
the 	projection period. This assumption may be unrealistic since 
the costs of raw material and labor have already risen sharply 
in 	 the first quarter of 1967, and certainly will continue to 
rise during the next five 	years. 

2. 	Production
 

These projections are based on the assumption that the pro
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posed expansion proSTam will be started by July 1, 1967 and 

completed by December 31, 1969. "Shakedown" of the new and 

altered facilities would then be completed in 1970, and the 

first full year of expanded opor.tions would be 1971. Since it 

is impossible to predict just when the blast furnace will have 

to be relined, those projections do not reflect a blast furnace 

shut-doa period. 

Flat product production quantities were projected in line with
 

sales requireT.ents, except for 1967 when sales of 10,000 tons 

out of finished inventories are anticipated. As. mentioned 

earlier, billet production in 1971 is determined by hot metal 

availability, which is conservatively projected at 660,000 metric 

tons. This represents the annual output of the modified blast 

furnace, assuming that approximately 700,000 metric tons of
 

sized imported iron ore will be purchased to au(,nent purchases 

of 600,000 tons of Turkish ore. This also assumes that about 

15 percent of the local ore will be screened and set aside as 

fines, which then ,.ight be sold at 50 TL. per ton. Furthermore, 

this blast furnace tonnage projection is predicated on continuing
 

to make coke from locally sourced coal of the quality now being 

received. 1971 production amounts of all principal plant units 

were presented in Table 5 on page 32 . Anticipated yields for 

each unit in the production sequence are in line with those set 

forth in the Lrmco report.
 

Production material costs, contrary to the conservative decision
 

to hold selling prices constant in this projection, r..'e projected
 

to increase 5 percent per year for all purchases in Turkey, and
 

3 percent per year for all imported ma.terials, including iron
 

ore. 
The base point for these projected cost increases was the
 



present cost level, after already recognizing several known increases
 

such as the recent 22.72 TL. per ton increase in the price of coal. 

The present price of imported iron ore of the recommended quality 

has been established at about 151 TL. per ton, delivered at Eregli. 

Projected production labor costs also reflect known and anticipated 

wage rate increases. Based on the recently concluded union negotia

tions, wares in 1967 are projected to exceed the 1966 level by 20
 

percent. This is then followed by a 15 percent further increase in
 

1968. 1,o increase is anticipated 
 in 1969, but 1970 reflects a 10
 

percent rise followed 
by another 10 percent increase in 1971. Some
 

offset to the substantial cost increases projected in wase 
 rates
 

is provided by the assumption that progress will be 
 made toward
 

attaining uhe Armgco rocoi;. :endtion of reducing 
 the plant force by

1,100. It has been assum~ied that 15 percent of this goal will be
 

achieved in 19)67, anothcr 25 percellt in 196, and 20 percent more in 

1969. Yhe attainmiment of 6O pcrcent of the reco ended reduction is
 

all that is reflecLed in these projections. Every effort will be
 

made to riade even further reductions, of course, but it is felt that
 

since Armco's figures vere based 
on -id.letoi n, Ohio, conditions a
 

60 percent aciiieveent would be a reasoMbly good showing for this
 

immediate period 
when tra.ing is still underway und hign turnover
 

of personnel is still a problen.
 

3. Other Expenses 

The reduction of Selling and General & Administrative in 1968 

and 1969 reflects the phased moving of most of the Ankara offices to
 

Eregli. 
This expense category then increases a bit in 1970 and 1971
 

reflecting normally anticipated raises. 

Depreciation charges rise each year reflecting the addition of the
 

proposed capital expenditures to the gross property accounts. 
It
 

is assumed that the policy of depreciating all fixed assets at a com

posite rate of 3) percent per year will be continued through this 
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projection period.
 

Organization and pre-operating expenses are being amortized over
 

a five-year period beginning in 1966, and thus no such charge appears
 

in the 1971 Earnings Sbatement.
 

The 	costs of expatriates, shown as '"ManagementContract and ICSI",
 

are projected to continue at the 1967 level throughout this projection 

period. It is assumed that continuing assistance of this type will 

be necessary. Also, some tapering off in the number of ICSI people 

at Eregli will probably occur during this period, but the costs are 

held constant here as a conservative measure. 

4. 	Debt Service
 

The acco'mpanying financial statements reflect debt service figures
 

on the basis presently established for each of the existing loans.
 

In other words, no refinancing measures are incorporated in these fig

ures. This is for two reasons. First, is because the purpose of
 

this paper is to appraise the proposed expansion program, and in this
 

connection it would not be proper to allow the meansor extensiveness 

of any refinancing to color the financial impact of the expansion.
 

The second reason that no refinancing is incorporated herein is
 

because the results thus show clearly how very necessary a refinancing
 

is. Certainly the expansion program contributes very substantially
 

to the company's financial performance, but in the meantime a way
 

must be found to make it possible for the company to survive while
 

the expansion and other steps are being implemented. The telling
 

point is that the expansion promises to put Eregli on a "going concern"
 

basis, and to achieve this state it is well worth takinp the steps,
 

including refinancing, which are necessary to get it there.
 

As we understand it a number of refinancing measures are being
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reviewed and considered by all concerned. Suffice it here to say
 

that Erdemir recognizes that an appropriate refinancing plan must
 

be adopted as an integral part of the steps being taken to expand 

the Eregli plant and mike this company able to achieve its basic 

objectives, and it sincerely hopes thzt the parties to whom this 

report is directed also recognlize this basic fact and take favorable 

action to that end very soon. 

B. 	 The Earnings Statements 

The detailed Earnings StaLe .,ents projected for the years 1967 through 

1971 a )par as Table 7 at the. end of this section. The hey elements are
 

summ.rized in the fol.owin, t:,.bul t.Jon:
 

19?67 _2 19 69 197 1971 
(In 	 thousands of metric tons) 

Sales Quantities
 
FLAt Products 250 270 30 384 420
 
Billets 57 (0 60 165 261
 
Pig Iron CO C() C0 103 

(In millions of TL.)
 

Sales Revenues 692 736 799 1,132 1,242
 
Cost of Sales 502 554 524 73.1 773
 
Plant rofit
 

before Depr. 190 102 205 421 469
 
OthorEx ienses
 

(inc . Depr.) 132 135 141 143
 
Profit before interest 50 47 64 270 336
 

Scheduled interest 
charge_ 140 132 131 12C 120 

(02) (05) (67) 150 216 

Sales quantities and revenues are expected to rise at about 11 percent 

per year, except for 1970 which beefits from a larger surge in flat 

product sales as the expanded facilities ca,)me "on stream". That ye ar also 

benefits from having both pig iron L.nd billets produced for sale, whereas 

the prior year (1969) was limited to such billet sales as could be rCorolled 

from Eregli blooms at Karabuk. Attenti.on again is called to the fact 

that these figures do not reflect a shut-down period for relining the blast 

furnace, which is impossible to schedule accurately 1t this time. 

http:Attenti.on
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A loQk zt the rel .tive trends of revenues and coso;s shows the effect 

of holding projected sellir& prices while reflecting anticipated cost
 

increases. 2hus tho profit at the plant level in 1960 is the same as
 

in 1567 in suile of Lhe !iG'llr volur.;e of sales. I3y 1969 the combination
 

of added volume wpd further force reductions enable the rabio of plant 

profi-s o sales to hold at about Lbe 27 percent level shon for 1968. 

Then in 1970 aid 1>:71 the .:erccnt roturn 0fn saes at the plant profit
 

level ri.es into tme :ih O's s t, e full benefits of much greater
 

throuG',hputs i.,d :::.i-Mun util:atn of imn iron ore arc
1lorted realized, 

he 1;:..-uui'e 11h 1Ls Stte::ienL benefits created by the expanof "0ar:f 

P.on pro['ra, is cle .r., :-ceon b,, compuprinr -rcojccted !97. results with 

those antiqipated forl I '._ e 1771 2ituroe represent the first full 

year of the e:<,aaded oj:er.niuns, wh ile the 1)6, level of production 

and s ,.lcs is ese:tiaL!y he sca .Li the "desi, , cakLcity" of the orig-

nal plant. 

1Y68 1971 Difference 

(in millions of AL.) 

Sa.les .2eventics 756 1,242 +506
 
PIlrt Profit 162 469 1287
 
V:rofit beofhre Interest 47 336 +289
 

This comparison indicates that the pre-interest incr.e.ental profit 

attributable to the ex::ansion program is 289 million lira or about 

32 nillion per year at this level of oper&.tions. "his re ,re'ents a 

more than 100 nercent incremental return on the investtm..,nt required fqr 

this program. 

Turning to the matter of absolute results rather than incremental, 

these projections show that operdtions with the expanded facilities 

would put the company's Earnings Statepnent well into the black even 

aftgr recognizing all presently scheduled interest charges. As has been 

pointed out, however, the net earnings - after presently scheduled interest 
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Table 7 

EaDEIiiiRROJECiED EA,;II GQ S LATEI 1IPS 
(BASED ON ,0Gi ';! - PUT 1O ;E I'NAINCING)Ix'!A!;IO1 

(In millions of TL) 

19 67 _23_6 1969 1270 27 
693 736 799 1,132 1,242Sales 

Co~t of Sales 502 554 59 711 773 

Plant Profit before Deproci.tion 190 1.82 205 421 469 

g0 94 100 10]. 1.0.Depreciation 


Profit before other u:.:en:ws lO 80 i0 320 368 

Other expenses 
Selling and Gnrw.ral AdnqinistraLive 16 14 14 15 16 

Social Services - etL 3 4 4 4 4 

Puiorti :,at i.m of Oti::ation ; 

Pre-01)e r', iai7 -"x,:3e0aeu 11 11 11 11 -

Mlanagomenb Contruct '- ICSI 13 13 13 13 13 

(2) (2) (2) (2) (2)
Other (iovcuec) - PL 

40 41 31Total Other Lxprn:.s 41 40 

Profit before Interest 58 47 64 278 336 

131 128
Interest & Fincucial Charges 140 132 

Net Profit (Loss) (82) (85) (67) 150 216
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Table 8 

ERDENIR PROJECTED SALES QUANTITIES
 
(BASED ON EXPANSION PROGf1lH)
 

(In thousands of metrio tons)
 

PRODUCT 1967 1968 1969 -1970 1271 

TOTAL FLAT STEEL PRODUCTS 250,000. 270,000 300,000 364,000 419,500 

PRI..RY FLAT STEEL 1 'ODU TS .219,000 246,700 282,000 361,850 595,000 
Hot Rolled Sheets-Unpickled 21,700 20,300 44,6C8 54,300 59,730 
Hot Rolled Sheets-Pickled 10,300 14,100 21,523 27,000 29,770 
Plates 26,000 36,000 31,795 36,600 40,000 
Shelp 00,000 09,50 90,720 105,000 112,000 
Cold Rolled Shot 49,000 54,00 57,850 90,250 109,500 
Tin Plate 2,000 32,000 35,424 40,500 44,000 

SECOlDa(Y FLAT 6TEEL PRODUCTS 31, 00O 23, 300 18,000 '22,150 24,500 
Hot Rolled Sheeto-Unpickled 3,300 3,30 4,234 5,100 5,670 
Hot Rolled Sheets-Pickled 5,700 2,300 2,035 2,600 2,830 
Plates 5,000 4,000 2,7 5 3,200 3,500 
Skelp - 500 - - -
Cold Rolled Sheets 9,000 ,000 5,030 6,750 7,500 
Tin Plate 0,000 7,200 3,936 4,500 5,000 

Billets 57,000 60,000 60,000 165,000 261,500 
Pig Iron 60,000 vO,Oo CO,000 103,340 
Coke' 15,000 .- -

Coke Breeze 25,000 40,000 40,000 51,000 51,800 
Benzol 2,000 2,670 2,970 3,207 3,207 
M. Berizol 500 670 750 810 810 
Toluol 250 325 360 390 390 
Xylol 100 130 145 155 155 
Solvent 11aphtha 100 130 145 155 155 
Naphthaline 400 530 590 637 637 
Tar 0,000 9,000 10,000 lOO0 11,000 
Ore Fines 75,248 60,000 90,000 64,000 90,000 
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Table 9 
SALES PRICES 

ALL YEARS: 1967 - 1971 

PRODUCT L.PRivjc TN 

PRflLRY 

Hot Rolled Sheets - Unpickled 1,946.97 
Hot Rolled Sheets - Pickled 2,057.13 
Plate 2,009.21
Skelp 
 I,775.05

Cold Rolled Sheets 
 2,390.92
 
Tin Plate 
 3,277.00
 

SECONDARY 

Hot Rolled Sheets - Unpickled 
 1,601.01
Hot Rolled Sheets - Pickled 1,784.86
Plate 
 1,510.06
 
Skelp 
 1,650.00
Cold Rolled Sheets 2,193.70 
Tin Plate 
 2,837.60 

Billets 
 1,208.33
Pig Iron 
 833.33 
Coke 290.00 
Coke Breeze 65.00 
Benzol 
 636.00
 
11. Benzol 
 420.00
 
Toluol 
 1,441.00
Xylol 
 1,780.00
 
Solvent Naphta 1,780.00
Naphthaline 
 500.00
 
Tar 
 166.66
 
Ore Fines 
 50.00 

http:1,780.00
http:1,780.00
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charges - will be very unsatisfactory during the intervening years if 
nothing is done in the way of refinancing. Actually the company will
 

be in a state of bankruptcy sometime during 1967-1968 if debt service 
is required to be paid in accordance with the presently established
 

schedule. 

C. The Cash Flow Statements 

Detailed Cash Flow Statements as projected for 1967 through 1971
 
are attached as TablelO. The 
 key elements are summ;.rized in the following 

tabulation: 

1_9 61 196B -16 -1970 1971 
(In millions of TL.) 

Sources 
 747 851 923 1,149 1,257
Requirements 
 552 60 8 
Cash Generated
 

for Debt Service 194 161 388
174 422
 
Pebt Service on:
 

lard Currency &
 
Bank Loans 1 
 ) _ _ 28 28
 

Sub-Total Cash
 
Lanerated 
 64 104 356138 391 

Debt Service on:
 
Present Lira Loans 123 254 203 203 
 200
 
New Expansion Loans 6 161 3 


Net Cash Generated (60) (154) (75) 143 
 166
 
Cumulative (60) (214) (289) (146) 
 20 

The above "Sourced" figures for 1967, 1968 umd 1969 include the loan 

drawdoi.ms which it is assumed will be made available for the expansion 
program, as well 
as the additional loan earmarked for continuing ICSI 
commitments. These amounts included in "Sources" are'matched by the pro

jected expansion capital expenditures and ICSI costs included in the
 

"Requirements" fivares. 

The pertinent figure shown here, insofar as appraising the proposed
 
prog-am is concerned, is the "Cash Generated for Debt Service". Looking 

http:drawdoi.ms
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at figures at this level avoids distorting he results of operations
 

with the way debt service is handled. The relatively high cLsh flow 

figure estimLated for 1967, as comps.red to the subsequent Lwo years, is 

largely attributable to the steps being taken to reduce invontories, 

including the sale of 10,000 tons of flat rolled steel out of finishe4
 

product stocks. The very substantial Cash Flow increases projected 

for 1970 and 1971 reflect the sharply higher revenue from increased
 

output of the expanded plant, with a much lower incremental increase in 

requireients. '.Phis is becauuoe the added prooduction can be accomplished 

with the only appreciable added costs beinZ for the required raw materials 

and supplies. 

Comments on the incremental Cash Flow effect of the expansion program 

were presented in the Summary JustificLion section of this report. The 

figures presented there showed that Cash Flow before debt service for 

1971 (the first full year of expanded operations) exceeded the 1968 

level (when production is essentially .;t the "design capacity" of the 

present plant) by 261 million TL. To reiterate, this represents a less
 

than one-year "pay-back period" on the estimated capital investment re

quired to implement the expansion.
 

Looking at the Cash Flow Statements on an absolute b;asis discloses
 

that even with the presently scheduled debt service payments the cumulative
 

Cash Flow will just break into the black at the end of 1971. It should
 

be emphasized by repeating that the presentation of these projections on
 

an 
"as is" debt service basis points up very clearly that something has
 

to be done in the way ,ofa refinancing to tide the company over the next
 

three years or so.
 

As mentioned, the debt service figures used here are based on the
 

presently established loan agreements, as amended n certain cases. Some 

additional explanations are in order. The 1967 figures anticipate that 
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all of the approximately 60 million lira in local bank loans will be
 

paid off by July, and as of April this balance had been reduced to about 

10 million lira. Furthermore, these projections also assume that the 

Cooley Loan principal payments which were passed in 1966, as well as 

those scheduled for 1967, will all be paid in 1967. This of course
 

causes the net cash flow figure after all debt service to dip into the 

red this year.
 

With respect Lo the construction and housing loans from the Government 

of Turkey, these figures are based on a repayment schedule starting at 

the time the AID Loan A repayuaonts start, even though this intended change
 

has not yet been fully docunented.
 

One final conment with respect to these projected debt service pay

ments has to do with both the AID Loan A and GOT interest payments. The
 

amount shown in 1968 includes a full year's interest with respect to
 

1967 which is scheduled to be paid on January 1, 1968, and it should be
 

recognized that the cash for such payments would have to be generated in
 

some way in 1967. This of course affects the relative amounts reported
 

for 1967 and 1968, but it does not change the basically untenable cash
 

position of the company throughout the next three years until the expansion
 

program has been completed.
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Table 10 

ERDEMIR PROJECTED CASH FLOW STATEI*ITS 
(BASED ON EXPkSIO11 PROGAI14 - BUT NO REFIJANCING) 

(In millions of TL.)
 

1967 i68 1969 1970 1911 
SOUIRCES 

Sales levenues 693 736 799 1,132 1,242
 
Social Facilities Revenues 3 4 5 5 5 
Other Revenues 2 2 2 2 2 
Stock Sales 7 - - - -

AID B Loan & New ICSI Loan 10 10 10 10 8 
AID Expansion Loan 18 72 76 - -
GOT Expansion Loan . 9 9 9 " -

European Expansion Credits 5 18 22 -
Total Sources 747 851 923 1,149 1,257
 

1EQUIREN.1NTS 
Material Purchases 347 415 468 587 650 
Other Plant Costs 95 104 101 114 123 
Billet Toll & Transportation 11 12 13 - -
Social Facilities Cost 4 5 5 6 6
 
Selling and General !:Administrative 16 14 14 15 16
 
Management Contract & ICSI 13 13 13 13 13 
Dividend Payments 12 7 7 7 7 
Normal Capital Exenditures 22 20 20 20 20 
Expansion Capital Expenditures _j 92 107 - -

Total Requiremonts 5 690 749 7 
CASH GEMERATED FOR DEBT SERVICE 194 161 174 308 422 
DEBT SERVICE - PER PIESENT SCHEDULES 
Hard Currency Debt Service:
 
Principal Payments 39 32 13 9 9
 
Interest Payments 27 23 !0 1 19
 

Total Hard Currency Payments 66 55 33 28 28 
Payment of Local Bank Loans: 
Principal 60 - - -

Interest (Estimated) 4
 
Total Bank Loan Payments 64 
Lira Loan Debt Service: 
Principal 113 65 101 106 Ill 
Interest 10 1.60 102 97 82 

Total Lira Loan Payments. 123 254 20 203 200 
New Expansion Debt Service:
 

Principal - 1 2 2 15 
Interest 1 5 11 14 14 

Total Expansion Loan Payments 1 6 13 16 29 
TOT~l. DEBT SERVICE 254 248 246 257 

CAS11 FLOW AFTER DEBT SERVICE (60) (154) (75) 143 166 



-62-


D. The Balance Sheets
 

Table 11 on page 65 presents projected balance sheets through 1971. 

These figures are based on the assumption that no refinancing will be 

implemented, and as a result the cash figure appears as a negative 

amount. This is obviously an impossible situation, but it is, 
as
 

mentioned, one way of emphasizing the point -that something must be done. 

For purposes of these projections it also has been assumed that
 

accounts receivable and accounts payable would hold ct the December 31, 

1966 level throughout this five-year period. It is recognized that 

increased business volume might cause some up trend in these accounts, 

but since they are essentially offsetting elements, and also hard to 

predict accurately, this ,.as felt to be a reasonable approach. 

The projected inventories chown on the balance sheets are detailed 

in Table 12 on page 66 • Some substantial reductions are anticipated, 

though it must be noted that these projections do not anticipate as 

great an overall inventory reduction as was recommended in the Armco 

report. As in the case of the force reductions, every effort will be
 

made to keep inventories down to a minimum level, but the figures
 

presented in these projections represent what Erdemir believes are
 

reasonably attainable levels during the period under the circumstances.
 

For example, projected iron ore inventories are inflated by some 18 

million TL. for ore in stock at Samsun and at the railheads. In the 

absence of information to the contrary, it is assumed -that this factor 

will accompany continued domestic ore purchases. 

Other areas where inventory reductions are anticipated, but where
 

the total levels will still remain relatively high, are maintenance
 

and operating supplies, as well as spare parts and components. In both
 

of these cases, the fact the Eregli is a long way from the sources of
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the items, and the somewhat cumbersome procedures involved in purchasing 
and importing such things, make it absolutely essential that adequate 
inventories be kept on hand. 
The consequence of course is that such
 
stocks at a plant such as 
Eregli will always be higher than for a 
similar plant located in the United States or even in Europe.
 

One other area where si-nnificant reductions appear on the accompanying 
table is in finished products. Here, as merlioned, flvt rolled product
 
stocks on hand are expected'to be reduced by 1O,00 metric tons in 1967. 
Pig iron stocks are also expected to be reduced - by 15,000 tons in
 
1967 and by another 20,000 tons 
 in 1963.
 

On the other hand, imported ore inventories are expected to build
 
up as the proportion of imported ore to total requirements increases.
 
Also, as an effect of this, it is projected that stocks of domestic ore 
at Eregli will be reduced in 1970, partly because this is the year when
 
most of the long-term ore purchase contracts phase out, and ptrtly 
because by then the lar~er stocks of imported ore on hand as well as the 
more certain and ready availability of imported ore at this time of 
year (these are projections of year-end invontories) will relieve some of
 
the necessity of keeping as much domestic ore on hand.
 

Taken in total, inventory reductions do represent a sizable source
 
of cash during the projection period. 
For example, 1967 shows a 19 million
 
TL. reduction, followed by a 21 million TL. reduction in.1968. 
The two
 



subsequent years each show reductions of about 10 million TL. For the
 

five-year projvction period, then, inventory reductions represent a
 

source of almost 90 million TL. for Erdemir.
 

The g-ross property, plant and equipment account reflects "normal" 

capital expenditures of about 20 million TL. per year, as well as the
 

cost of the proposed expansion provarm. 

Loans with respect to the proposed expansion also are reflected 

in the Long Term Debt section of the Balance Sheets. The sources, 

amounts, and terms were assumed as follows: 

AID Dollar Loan - 165 Million '1. 

GOT Lira Loan 45 Niillion TL.
 

Both with interest at 6 percent, paid currently, and principal to 

be r~oaid in 16 equal annual installments, starting four years after 

the first drawdown. 

European Credits - 25 million TL. 

Interest at 8 percent, paid currently, and principal paid as follows: 

10 percent down-payment when order is placed, 10 percent of value of 

equipment when delivered and 80 percent in 20 equal semi-annual ihstallments. 

All present debt elements were included in these projected balance
 

sheets on the presently established bases. 
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Table 11
 

ERDE R PdOJECTED BAL .C.E SHEETS 
(BASED ON EXPA1,!ION PilOGl Ji - BUT 110 I'FI'ANCING) 

(In millions of TL.) 

Dec. 31 Dec. 31 Dec. 31 Dec. 31 Dec. 31 Dec. 31 

A SETS 
1966 1967 1966 1969 197C 971 

Current Assets: 
Cash 11 (.9) (202) (277) (134) 33 
Accounts Receivable 41 41 41 41 41 4, 
Inventories 420 371 350 340 331 333 
Prepaid Items 3 37 37 31 37 37 

Total Current Assets 509 401 226 141 276 445 
Deferred Charges aid Other 

Assets - Net 56 45 34 22 11 11 
Property Plant & Equipment 2,465 2,510 2,637 2,761 2,701 2,801 
Less: Depreciation 106 197 .21 9124S; 59 
Net Property, [iant & Equipment 

Total Assets 
2,358 
2,924 

2,322 
2L760 

2,347 
2,C06 

2,370 
2,533 

2,289 
2,576 

2,208 
2,663 

LIABILITIES & EQUITY 

Current Liabilities: 
Bank Lo:-ns 60 ..... 
Accounts Payible 55 55 55 55 55 55 
Debt Due in One Year 220 182 177 178 197 192 
Other Current Liabilities 5 5 5 5 5 5 

Total Current Liabilities 340 242 237 238 256 252 
Long Term Debt 2,294 2,281 2,207 2,203 2,094 1,965 
Less: Due in One Year 220 182 177 170 -.197 .2 
Net Long Term Debt 2,074 2,098 2,029 2,025 1,098 1,773 

Reserves 5 9 13 18 24 29 
Stockholders Equity: 
Capital stock 521 529 529 529 529 529 
Earned Surplus (16) .(.98) (183) (250 (98) 120 

.ub-Tota 505 431 346 279 431 649 
Less Dividends Paid - 12 .i 26 33 -A40 

Total Equity 505 419 327 53 398_ 609 

Total Liabilities & Equity 2,924 2,768 2,606 2,533 2,576 2,663 
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Table 12 

E11DEMIR PROJECTED INVENTOIES 
(In millions of TL.) 

Dec. 31 Dec. 31 Dec. 31 Dec. 31 Dec. 31 Dec. 31 
1966 1967 1968 1969 1970 1971 

Raw Materials 

Imported Ore - 1 7 7 11 11 
Domestic Ore at Eregli 30 30 25 25 13 14 

at Samsun 
& Railheads 18 18 18 18 18 18 

Ore Fines 4 - - -

Coal 11 11 13 13 13 14 

Other Rlaw Materima s 2 1 1 1 1 
Sub-Total Raw 1aterials 66 63 64 64 55 57 

Process Materials 20 20 20 20 20 20 

Maintenance & Operating 
Supplies 59 56 50 45 45 45 

Spare Parts IjComponents 53 50 45 40 40 40 

Operating Supplies & Spare 
Parts in Transit 19 19 19 19 19 19 

Ingot M-olds & Stools 21 12 12 12 12 12 

Products in Process 82 79 79 79 79 79 

Finished Products 99 72 60 60 60 60 

Total Inventories A20 371 350 340 331 333 
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E. Contribution of Cor,'inuou sly .,st Billets 

It muut be unCier-tood that the items included in this proposed ex
pansion proijratmn cop"ine a single, :i.imum plan designed w.rith the express
 

intent of rnakin{; Erd-,ir financially successful, while requiring as little
 
in new capiutal inve:-:t:ient as possible at this time. 
 In other words, the
 

various clci.-.unts of the ,rogram are not all -o-uhra.ble for -purposes of
 
appraising; hoX individud.l financial 
 con-tributions. 

'i'he one l.ro ._.rt of the pro rt,t:,l-iA does lend its;elf to a separate
 
analysis is the coeltinuous casting pl:ct. 
 Even hero, of course, the rami
fic'tionr of includinlJ . or excluding this .oaricular unit embrace other
 
things also. ?or 'l, if no contiinuous castirw plant is installed,
 'I 


the steel production requi.'caenW wol d be lessened so that it might not 
be nocessary to in.s-all the propoLed :rai h.ndlin, and charging additions 
in the LO? shop. Also, depending on the dei;and for pig iron, it may be 

that so:-n part of 'he blast furn.ce modifir-.tion program such as high top 
pressure could be eliminated. In any event, a roughi estimate of the 

amount of reduction in this proposed capital expenditure program if continuou 

casting is not included in in the area of 9 million, including both 

dollar and lira coz's. 

;ith this in iind, atention is turned to the question of what the 

inclusion of continuous casting can contribute to the financial perform
,nce of Erde;ir. The accomipanying financial statements which have been 

discussed in an earlier section include the effect of producing and 

selling continuously cast billets. Projections have also been prepared 

shoowing- performance in 1970 and 1971 on the basis of no billets, and 
these are shown in the at Lached Table 13 on page 69. By comparing the 

results, it is possible to get a clear indication of the incremental
 

financial contribution of the inve ntruent in continuous casting. 
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The following sumu'ary tabul::tion presenls such a comparison. These 

iour.>5 ,re presented on a basis before debt :service, since here ar-ain 

it is the b.....c e:rnin, po,.er of the proposed inve., tment which is being 

apprcaiscd, and the K/Fe or amount of debt service would distort that 

particular appraisl. It should also be noted that the "without billets 

figures include the same flat product production and sales as the "with 

billets" figures, and furthermore the absence of steal production for 

billets in 1971 would cake it possible to include some 100,000 metric 

tons of pig"iron in that yoar's fiiures. 

1270 1971 
(In millio1is of TL) 

W.Tith illets 388 422 
ithout Billets 2 - 253 

Difference 117 169 

PiOFITS B1O, '.&.T",Q 

With DilJ.ets 270 336
 
Without ,illets 171 176
 

Difference 107 160
 

These figures indicate that the portion of 1971 cash flow (before 

debt service) which is attributable to continuously cast billets will 

be about double the amount of new capital investment related to this 

part of the installAtion. The same relationship is indicated for the 

ratio of profits (before interest) to investa.ent. In other words, the 

indicated "pay back period" is L.bout a hlf year and te incremental 

x-eturn on investment is 200 percent. 

This analysis clearly shows that the proposed continuous casting 

installation will add so significant"ly to Ereli's cash flow and profit 

performance that there should be no question about the desirabil, of 
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Table 13 
E.1DEia1Z h OJECTED EUL:IRIqGS AND CASH FLOW STATE!31,1TS
 

(BASED ON E;,;3IO 1 E; ,CLUDIIJG COi'i2IiUOUSLY CAST BILLETS)
P10.i 

( In millions of TL. ) 

1970 191 
EAR'IlUG3SI'"T"c S 

Sales 935 1,015 
Cost of Sales 6L 714 

Plant Profit before Depreciation 305 301 

Depreci;Ltion -. 9 93 
Profit before Othcr Expenses 213 .00 
Ohor Expens es: 

Solling; and Generl c: 
diini.-ra ['ive 15 16 

Social Services - iot 4 4 
Amortization of O iz::.tion, .

& Pire-Opcratiwj "..,..... 

1.an:~;r.;eirL on U:ct,. I2JI 13 13 
Other (.ieveucs) -:et (2) (2) 
Total O6her 11XCnse __314L_ 

Profit before Interest 171 176 

CASH FLOWL ShTL.,..' 
Sources: 

Sales *Zevenuos 935 1,015

Social Facilities Revenues 5 5 
Other Revenues 2 2 
AID B Loan & Vow ICSI Loan 10 8 

Total Sources 
 951 1,030
 

Requirements:
 
Naterial Puarchases 506 592
 
Other Plant Costs 
 113 123
 
Social Facilities Costs 6 6 
Selling and Gen'l & Admin. 15 16 
hian._enent Contract &_ICSI 13 13
 
Dividend Paynents 7 7 
Normal Caoit al Bxpenditures 20 20 

Total 3Pequirc;:icnts 680 777 

Cash Generated for Debt Service 
 271 253
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including' th1s ill the expnsion program. This of course substantiates 
Arco's recc..,:ond:,:Li ns, oven though that relport did not conttain a 
Separate analysis of the. iucn.rJental financial contribution of continuous 

casting. 

VII. Further Planni thefor Future 

The proposed expansion protgram presented in this paper is a step 
in the long-ranou planning which is a necessary, continuing function
 
for an enterprise such as Erdeuir. 
 Of course, h--s beenas nenioned,
 
this program has been desig-ed on a minimum Lasis 
with the intention of 
getting the company's financial rerformc.nce u.? to a satisfactory level.
 
At the same time, consideration 
of the other basic objectives of this
 
firm, and particularly the m;.,.tter of meeting Turkey's 
flat product
 

market requiroments, 
 5 to 8 years from now brings oLt the point tht
 
plans for subsequent steps will have 
 to be established even before the 
presently proposed program has been completed. ;deference to the market 
projections shown on 20pages through 23 nmakes this clear, and the
 

immediacy of 
the problem would be sharpened if the more optimistic of 
these several projections should prove to be the ;,iost 
accurate.
 

It should be stressed that this proposed "minimum" e:cpansion 

program is entirely compatible ..ith subsequent step., which may evolve. 
In fact the present program, predicated on the concept of "rounding 

out" tie inherent capabilities of the existing equipment, will still 
leave the way open for even more extensive utilization of some of the 
existing units. The subsequent steps, however, will in general be 

relatively m;,jor in scope and cost. 

The area which will still have the most room for increased 
throughpit of the present units coldis rolling and finishing. Depending 
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on the product mix, this production area could probably process upwards
 

of 700,000 metric tons per year with some relatively minor additions 

such as more annealing capcity. This could even be increased to some 

900,000 tons per year with such additions as a fifth stand to the present 

four-stand tandem cold rolling mill, and another temper mill. Going
 

beyond this level of finished product output would of course get into
 

the range of some very sizable investments, but this would be a fairly 

long wI..y off as far as requirements of the cold rolling and finishing 

end of the mill. are concerned. 

tepping back in the production sequence to the hot rQlling mill area 
discloses an enbirely different picture, as has been mentioned earlier.
 

This areaL, while 
 it includes several pieces of worhing equipment, must
 

be considered as bc-sically a single unit with respect to production
 

planning and scheduling. Therefore to increase hot rolling capability
 

much beyond the level to be 
 achieved with the proposed expansion will
 

require a much more major understanding than the addition 
of some auxiliary 

units.
 

The present hot rolling production facilities will be able to handle
 

some 500,000 metric tons after this proposed "minimum" expansion. This 

will meet projected requirements through about 1972 or 1973 - based on 

the Armco "low" market projections of course. Subsequent additional 

capacity will entail going to a semi-continuous hot strip mill. 

One feasible plan, which was the tentative long-range idea in mind 

iqhen the plant was laid out, is to add five additional stands in line 

w,.6h the present reversing hot strip mill. This in effect would Ijve
 

Eregli a semi-continuous hot strip mill with the present stand serving as 

the roughing unit, followed by a five-stand hot finishing train. The com

bination mill would continue to roll ingots, as well as plates during 
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a limited part of its schedule. Such a plan as this obviously would 

cost a very substatial amount. 

Another evcn more exponsivo possibility would be to stay with the 

present hot rolling mill lay-out comprised cf-he combin ition mill and 

the reversing hot strip mill, and to install a Live or six stand hot 

rolling finishing train in another location at Eregli. Here too the 

reversing hot sbrip mill would serve as a roughing mill. This is 
essentially what "Ilgoma "eel in Canada has done, having started with a 

combination mill anid reversin:- hot strip mill arran,,oment very much like 

Eregli's.
 

Turning to the iron nud steel making area also discloses that planning 

beyond the ran.-e of the .-resent exaiansion program involves some very 

sizable investments. Here it again must be recalled that raw ma:terial 

qualities play a very laurLe part in determining output. For example, 
the projected hot metal tonnage of 660,000 tons per year, with the 

modified blast furnace, is predicated on charging partly local ore, 

partly sized imported ore, and coke mn:.de from Turkish coal of the quality 

now being received. Improving the choxge by going to an enriched burden 

such as imported pellets, or even all sized ore, would boost this 
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furnace's output. The coke problew would ,lso have to be solved either
 

by importing better coking coal 
or by adding some additional ovens. 

The better the burden the lonlger the present furnace will be dble 

to meet hot metal requirements, of course, but eventually Eregli is
 

going to have to put in a second blast furnace and additional coke ovens.
 

This could be necessary as soon as 1972 or 1973, de-:.ending on the raw
 

material situation and whether or not Eregli takes on the responsibility
 

of producing billets to meet full Turkish market requirements. 

The next big step in the basic end of the plant would then be the
 

installation of the third vessel in 
 the !10F shop. The ori'8inal lay-out 

makes full provision for the third converter, and additional auxiliaries 

such as another oxygen plant, an ndditional calcining plzant, etc. would 

bring the BOF shop's production capability up to about 1,600,000 metric 

tons par year. As in all of theue steps, the expansion of the BOF shop 

must be phased with the availability of hot metal on the one hvnd and 

the means of using the added raw stecl production on the other. 

It is possible that the ins all ,tion of an electric furnace might be 

a feasible way of delaying for a time -the very sizableshort investments 

that would be required for a second blast furnace, additional coke ovens,
 

and the third BOF vessel. Imported scrap could be melted to provide all
 

or part of the steel to be cast into billets. Then when the third converter
 

is installed, the electric furnace could be used for the production of
 

specialty steels.
 

The foregoing comments are presented as an indication of the type 

of planning that is now being studied w.ith a view toward determining just 

what steps should be mapped out following the presently proposed expansion
 

program. This planning obviously must be underay, even before this
 

"minimum" program has been completed, and it is Erdemir's intention to
 
2nd topursue/carry on with this very important function, since this company is
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going to be in this business - and a key pirt of the Turkish economy 

for a long time to come. Reference is also made to the fact that the 

provision for a "steel survoy" included in this proposed program is 

aimed at seeing that the necessary long-range planiing for Erdemir 

is going ahead. 


