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1.

1.1
General

1.2
narhets

1.3
Site selection

1.4
Capacity

1-1

The purpose of this study has been to examine
the site sslection of the olo_ctrolyuc oopper
refinery on Turkey, its capacity, final oroducts,
marketing study, investment and operating costs
and the profitability.

According to the marketing study copper wires
with a diameter of 0.4 = 8.0 rem have been chosen
as the final product of the nlant. Copper wire
will £ind the best markets both in Turkey and
abroad.

The optimum location for the plent will be in
Samsun, in oconnection with the copper smelter
of Raradenis Bakir lsletmeleri A.S.

The plant should be built ia two stages.

- 18t stage: ocapacity 25 000 tons of copper
wires per year

- 2nd stage: expansion of the capacity to 50 000
tons per year
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1.9
Capital costs

The total capital costs for process equioment,
civil engineering and utility services are as
follows:

1st stage, 2% 000 tons per year
rized_sepitel

- anode casting Sy 430 000 TL
-« electrolytic refining 100 218 000 TL
wire production 120 161 000 TL
plant area S 729 000 TL
others 37 415 000 TL
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l sub-total 321 953 000 TL
} Sp— 12 30 o0 7
)
)
)
i
I
|
|
|
}

= inventories 68 110 000 TL

sub-total 140 658 000 TL
TOTAL 462 611 000 TL

SSOSeSSSONEN0 S
2nd stage, from 23 000 to 50 000 tons per year

rised.sseitel

- anode casting -

-« glectrolytic refining 76 794 000 TL
- wire production 107 539 000 TL
- plant area 2 330 000 TL
- others 10 459 000 TL

Sub~-total 20/ 122 000 TL




- = - - = & B Bl & B B I I BB B BB I BB S .

,{

1.6
Operating costs

1-3
Yorking_capital
« 1liquid assets 167 932 000 TL
- fnventories 434 367 000 TL
Sub-total 402 299 000 TL
TOTAL 609 421 000 TL

Total stages 1 and 2

} 072 023 000 TL

The snnual operating costs for both stages are

as follows:

ist staace, 25 000 tons per year

= import blister 598 703 430 TL/a
= variable costs 47 806 853 TL/a
= fixed ocosts 11 368 000 TL/a

TOTAL €57 878 283 TL/a

and stage, 50 000 tons per year

= domestic blister 1 904 07¢ 200 TL/a
= variable costs 9 017 13¢ TL/a
- fixed costs ‘ 16 90% 000 TL/a

TOTAL 2 019 998 336 TL/a

Total labour requirements (included in operating

costs)

= lst stage 94 + 21 = 1198

= 2nd stage, additional 47 + 4 = 8]}
TOTAL 166
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1.7
Incomes

1.8
Profitability

Annual gross incomes at desion capacity will
be

- lst stage 1;3 865 000 TL/a
= 2nd stage 2 704 654 000 TL/a

The profitability for both stages, taking the

pay-back period of investment into consideratiom,

is as follows:

a) 10 years with an interest of 13 %, without ‘
escalation, financing and income taxes on
profits

b) oonsidering escalation and financing
expenses of loans) 60 \ of total investments,
interest 135 \ and pay-back period § years,
the investment does not pay itself back
during the production years.

The rate of return in the a) case will be 23.8 O,

The profitability is very sensitive to the
price f blister and wire. The influence of
investment costs, sales and operating ocosts are
emaller.




1.9
Recommendation

Considering the results of the study we would

suggest that the plant is built as follows:

- The plant is based on the capacity 25 000 tons
of Cu wires per year. The production could
start in 1980 using imoort blister. 1Its pro-
ducts would be marketed either wholly on |
domestic demands or surplus production abroad.
Applications will be made for investments and
production to get them tax and duty free.

- Domestic blister will be used as soon as
possible

been developed, the capacity will be exvanded
to %0 000 tons per year. '

It would not be profitable to base the plant
only on imported blister and foreign markets.

The plant will be located in Samsun.
A market organisation !oq the production of

the plant will be formed in such an ea:rly
stage as poesible.
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2.
INTRODUCTION

2.1
Contract

2.2

-1

This work has been based on the ocontract entered
into by the United Nations Industrial Development
Organisation and Outokumpu Oy, stated as the
Study of Electrolytic Copper Production at
Btibank, dated 23rd April, 1976.

Etibank is an organization which is responsible
for the operation of the majority of the noa-
ferrous metallurgical sector in Turkey.

At present, Btibank produces, however, only
blister copper in the copper section.

The aim of the project

The aim of this project is to assist the Turkish
government in further development of the copper
industry by preparing a techno-economic
feasibility study for the establishment of an
electrolytic copper refinery and the establish-
mont of a plant which will further process the
oopper cathodes into wires.

EBxnecution of the study

At the first stage of the study the design
oriteria have been stated which determine the
sslection of the plant eite, capacity and
products.

This phase is based on the field work carried out
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in Turkey, wvhich included the research of the

present status of Turkish copper industry, and

the market research of present and potential
marketing of electrolytic conper as well as '
of by-products concerned.

The next stage of the work consists of the

plant design which has been performed by a
project team from Outokumpu Oy Engineering
Division. The experience of specialists from
various plants of Outokumou Oy has been utilised.

Considering the criteria obtained from the

market research, like the products and capacity

of the vnlant, and local circumstances the

process has been selected among various

alternatives which has ovrovid to meet best the H
technical and economic requirements imposed '
on the electrolytic refining of blister conver

and on further processing into copoer wires.

In the design, the most advantageous solution
for the Turkish national economy as a whole
has been pursued using the already existing
production capacity and sunplying all equipment
from Turkey as far as possible.

In the economical syrvey, the capital costs amd
operating data have been utilized to determine
the profitability for each production alternative
considered. Based on these data, final
recommendations have been made for the plant
sise and rav materials.
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3.1
Site selection

3.1.1
General

3-1

Research on the aite selection for the
electrolytic refinery have been based on the
assusption that the economically most favourable
site would be:

either in connection with the smelter, when
transportation costs of blister and
copper scrap would be mininised.

In this case the following sites could be
chosens

- K.b.1. smelter in Samsun

« Btibank smelter in Brgani

= Ribank smelter in Murgul

or near marketa and consumers, when trans-
portation costs of the product would be
more favourable.

In thia case the site would be in the Istanbul
area acoording to the enclosed market research.
(see Narket Study, Volume 1I, Chapter 7,fi9. 7=1).

In addition the selected site should fil} the

requirements as well as possible regarding

« environmental conditions

« availability of utilities, as electic power,
steam, water, pressure air ete.

= Man power

= transportations

The afore mentioned areas have mainly been
discussed in the market research.







3.1.2

Etibank copper smelter in Ergani-saden

General

The smelter is situated in a mountainous
region in southeastern Turkey. The ore
reserves in the mine located near the smelter
is about 1) years at the present mining rate
of 750 000 tons mer year. Small ore deposits
have found in the area. These deposits are not,
however, economically feasible uUnder present
conditions,

The preset capacity of the smelter is about

10 000 - 12 000 tons Of blister cCOpper per year.
The possibilities of sexpanding the capacity are
limited.

There is a suitable site for the electrolytic
refinery o about 40 x 60 m near the smelter.
This area vwill only be large enough for a tank
house with a capecity of 10 000 tons per year.
An expansion of the site for a larger capacity
would require demolition of buildings not in
use and earth moving work. The site available
would then be 40 x 100 m, and the maximum
estimation of the capacity would be about

20 000 - 30 000 tons per year.

The anode casting plaat ocould be located close
to the existing ocomverter aisle.

%o suitable area has been found for the wire
production plant near the smelter. An ares of
sbout 2000 l’ would be required for a capacity
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Transportation

Utilities

Blectricity

3.1.3

3-3

20 000 tons for copper per year. Significant
site preparation work would be needed for
a suitable site in the Maden area.

The rail way and one of the main roads in
Turkey go through this area. Raw materials
and products can be transported either by train
or trucks. .

There will be sufficient free capacity for the
refinery in the smelter network of compressed

air, water and available steam. Acid requirements
would be from the plant situated in connection
with the smelter.

The electric power, %-10 MV, required in the
refinery would need new transmission lines,

125 km, and main and distribution transformers.
According to Turkiye Blektrik Kumuru there is

power capacity in the area.

Megquate manpower exists in the area.

Btibank copper smelter in Murgul

General

T™he smelter is located in the mountains of
eastern Turkey, about 1200 m above sea level.

Near the smelter there are two mines and
ooncentrators, Damer yatag and Cakmakkaya,
with ore reserves for 13 and 10 years

with the present mining rate , 1.5 million and
J million tons per year.
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Transportation

Utilities

3-4

One of the concentrators serves the smelter
and concentrate from the other is transported
to Samsun.

The smelter production is about 8 000 tons of
blister per year. The production will be increased
to 11 000 tons per year in connection with the

new "z'°4 plant.

The anode casting plant of the refinery can be
located close to the converter isle in the
shelter. A site of 40 x 70 m will be reserved
for the tank house. This will be adequate for a
capacity of 10 000 tons per year. Enlargement
of this site would not be readily achieved.

No suitable area has been found for the wire
production plant near the smelter.

The only communication to the site is by a poor
montain road. All transportations from the
plant would have to be performed by trucks to
the nearest harbour town Hopa and from there
either by ship or truck.

There is f{ree capacity for the conper refinery
in the smelter system of compressed air, water
and steam. Production of steam will, however,
be expensive with the present system; burning
of o041 in reverberatory furnace waste heat
boiler.

The present lzlo. plant is not in use, but a new
plant has been designed to be taken into use
in 1979,

- . e ———
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3-3

Electricity
The capacity of present feed limes and
transformers will not be enough for the refinery.

According to TEX the installation of additional '
power, 5-10 MM, to the area would be a very
difficult and expensive operation with present
resourcea. A separate power plant must be built

in the area for the refinery.

There is adequate unskilled labour available.
Skilled labour must be drawn from other areas.

J.1.4
K.B.I. copper smelter in Samsun

General
The smelter is situated on the Black Sea coast
on a plane field about 10 km from the Samsun
town.

There are a smelter, a alag concentrator and a
Iz!o. plant in the area. The designed capacity
of the smelter is 40 000 tons of blister ocopper
per year. Por varioua reasons the production
capacity haa been only 10 000 - 15 000 tons per
year during the last few uears.

Near the smelter there ia a plane, open area for
the tank house and production vlant, both for
the present capacity and for vossible expansions
in the future.

The anode casting plant can be placed in the
present blister casting plant without special
changes in the building.
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Transportation

Utilities

Blectricity

3.1.5
Istanbul area

General

3-6

Transportation from the smelter area to Samsun
will be made by trucks, and from Samsun to other
locations by road, rail or sea.

A rail way connection from the smelter area to
samsun and the harbour is under construction.

There is adegquate capacity in the smelter for
water, compressed air and steam for the
electrolytic refinery. Acid will be supplied
from the sulphuric acid plant located near
the smelter.

New transmission lines and transformers will
be required for the power supply to the tank
house. According to TEKX the supply of electic
power to the area will not be any problem,
because the new 250 MM hydroelectric power
station on Nasanugurlu, near Samsun, will be
commissioned in 1977,

There is adequate labour available in the area.

The market research showed that most of the
product's consumers in Turkey exist in the
Istanbul area. The present electrolytic
refineries are also located in the same area.
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Transportation

Utilities

Blectricity

3.1.6
Conclusions

3=7

There is a suitable site for the plant in
qQquestion in the Istanbul area. Btibank does '
not, however, own any suitable proporty there.

Apparently it will be possible to build the

plant in an area wvhere the main road and railroad
are near. Transportations both to consumers

and to the harbour can be handled favourably.

All blisters should be transported from the

areas in various parts of Turkey to the plant.

Utilities needed in the refinery would require
additional investments.

According to TEK it would not be recommendable
to place the plant in the lstanbul area.

The area is already overloaded and most of the
power would have to be transmitted to lstanbul
from other parts of Turkey.

Mequate labour is available in the area.

The investigations and calculations have shown
that the most economic and favourable location
for the electrolytic copper refinery would be
the X.B. I. ocopper smelter area in Sameun.

Such a site is more favourable than the
Istanbul area for the following reasons:
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1. Regarding investment costs it will be
cheaper to place the plant in connection
with the smelter than to build the plant
separately from the smelter for the
following reasons:

- water, steam, compressed air and acid
are already obtainable in this area
- there is a site for the plant in this

area
 availadble electric nower

a. Operating costs of the plant in comnection

with the smelter are lower, because

- copper will be transferred in molten
condition from the converter to the
anode furnace, eliminating melting
costs

- one process stage ,n0 casting of blister

- copper scrap, about 18 § of the anode
amount, can be recycled to be used
in cooling of converters instead of the
present blister ingots. At present
copper anode scrap from the tankhouse
is remelted in the anode furnaces by
oil.

- steam is taken as waste heat free of
charge

- transportation costs will be lower

- part of the organization exists, as
administration, msaintenance etc.

« the wage level is lower

Samsun is the most profitable smelter area for
the following reasons:

1. An area suitable for all buildings of
the smelter can be found with no
1imitations for future expansions.

In Brgani and Murgul only a tank house
with the maximum capacity of 20 000 toms
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per year can be located. The wire
production plant must be located
elsewere.

2. It will be possible to increase the
capacity of the smelter in the future
to correspond to the requiremsnt of the
refinery unit, 25 000 « 50 000 tons per
year.
In Brgani and Murgul the limit would be
about 10 000 tons per year. A larger
capacity would require additional trans-
portation of materials between plants.

3. There is a harbour in Samsun, so the
tank house can more economically be based
on import blister.

4. Lower transportation costs

Capacity and products of the plant

3.2.1
General

3.2.2

The capacity of the plant can be based either
on totally domestic raw materials and demand,
on totally foreign raw materials with export
of products, or on the optimum combination
of the two cases.

Blister copper production in Turkey

Blister copper is produced in Turkey by three
smelters; Ergani and Murgul, owned by Etibank,
and Samsun smelter, owned by Karadenis Bakir
Isletmeleri 8.A. Etibank is a government-owned
company. About half of the shares of X.B8.1. is




Ergani

Murgul

3-10
in Etibank's possession.

The Ergani smelter was founded in 1946, Its
designed capacity is 18 000 tons of blister
copper per year. The production capacity has,
however, been 8 000 - 12 000 tons during the
last few years, partly due to the old equipment
and partly due to the decreasing contents of
copper. Because of this the production of the
smelter will also in the future be 10 000 -

12 000 tons of copper per year. There are no
plans of expansion.

The Murgul smelter was founded in 1933, Its ‘
production capacity is at present about 8 000 !
tons of blister copper per year. The concentrator

and certain areas of the smelter limit the

capacity of the plant,

It is planned to increase the capacity to 11 000
tons of copper per year by August, 1979. The
possibility of increasing the capacity further
is very limited with the present reverberatory
smelting. -

The Samsun smelter, operating with the flash
smelting method, was commissioned in 1970,

Its designed capacity is 40 000 tons per year.
The production capacity has been limited to
only about 10 000 tons of blister copper per
year, at present.
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3.2.3
Mister

3.2.4
Rarketing

3.2.9
Bxisting production

3-11

Increase in capacity will be achieved by
improving concentrate grades and ueing oxygen
for smelting according to the following schedule:

- 1976 23 000 tons per year
- 1977 30 000 "
- 1978-1981 50 000 *

AMditional smelting capacity is planned for
1982. The capacity will then be 100 000 tone

of copper per year.

A summary of the blister production in Turkey is
shown in Fig. No. 1,

As shown in the marketing study it is possible
to buy blister copper on international markets.

As shown in Pig. No. 1 and in the marketing study
mles of copper and primarily copper wires have
steadily grown in Turkey. The eetimated sales

in 1976 are about 35 000 tons. The annual

sales growth with 15-20 § is shown as a shadowed
area.

capacity of electrolytic copper

At present there are three companies in Turkey
which produce electrolytic copper.




- Makinakimiya 3 000 toms of cathodes per year
= Barkuysan 10 000 " .o . .
= Rabak 20 000 " .- . .

Sarkuysan and Rabak have nlanned to double
their production during 1977,

In addition to these plants a fourth olant has
been planned; Bakirsan with a orodwetion of

10 000 tons per year. This plant should start
its production in 1976,

In Fig. No. 1 the present and planned refining
capacity in Turkey is shown graphically.
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3.2.6
Conclusions

3-1)

Demand for copper wires in Turkey, growing
15-20 3, and production capacity oI blister

and electrolytic copper with planned expansions
are shown graphically in Fig. No. 1.

The following can be seen from rig, No. 1.

- production of blister and electolytic cooper
will be in balance until the end of 1981

- from the beginning of 1982 the extra
production capacity of blister will be about
S0 000 tons per year. Consumntion of conper
wire may correspond to the nroduction two
years later, 1983-84,

e in 1980-8]1 consumption o copper wire may be
10 000 - 20 000 tons greater than the production
capacity 90 000 tons per year.

Taking the before mentioned into account the
capacity of the olant in the basic alternative
could be 25 000 tons per year and expansion
possibility 25 000 tons per year, totally

50 000 tons per year,

As the demand nay} however, grow faster than
estimated, the economic profitability of the
plant will be studied in such cases that
blister will be imported until the blister
production balances the refining capacity.

In order to examine what is the moat economic
capacity of the plant, considering expansion
possibilities, foreion and domestic raw materials
and marketing, comparative feasibility calcula-
tions will be made for four various alternatives.
Final profitability calculations will be made
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for the most favourable of these.

Alternatives for profitability calculations

All capacity alternatives have been shown in
rig. No. 2 as follows:

1.

2.

3.

The plant will be started in 1980 with

a capacity of 25 000 tons per year

using imported blister. The products

will be exported.

In the beqginning of 198) the canacity

wvill be increased to 50 000 tons per year.
e whole capacity will be based on
Turkish blister and domsstic markets.

In the beqginning of 1980 the plant will
be started with a canacity of 30 000 tons
per year using imported blister. The
products be exported. In 1932 the
production will be changed to use Turkish
blister and domestic markets.

The plant will be commissioned in early 1982
with a canacity of 30 000 tons per year
using Turkish blister and domestic markets.

in the beginning of 1982 the nlant will
be started with a capacity of 25 000
tons per year using Turkish blister and
domestic markets. In 1984 the capacity
vill be increased to 350 000 tons per
year using domestic blister and markets.

All the alternatives are based on molten blister
from the Samsun smelter. The deficiency in
supply for other electrolytic refineries will

be filled by imported blister.
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3.3
Sasis of design

3.3.1
Battery limits

molten blister copper to anode furnace

outlet of packed copper product from the plaat

= feed of electric power to the min switchgear

at the smelter area

inlet of cooling and process water from the

smelter

= inlet of pressure and instrument air from the
smelter

= inlet of stean form the smelter

= inlet of chemicals to the storage tanks and
bins

= outlet of anode slime in barrels form the plant

= outlet of waste water from the smelter area

= outlet of gypsum sludge to the tailing area

3.3.2

Ravw materials
Blister
- Cu 9.0
- M 0.02 ¢
- M 0.002 ¢
- T 0.0%7 ¢
- s 0.1 1%
- o, 0.1 %

3.3.)

Products

According to the market study the products have
been chosen in the basic capacity slternative

as follows:

) I8 Wires
- diameter o 6250 MTPA
- 4 mm 62%0 *
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e diameter 3.5 - 1.4 mm 6350 MTPA

- 1.4 - 1,0 rm 37% *

- 0.9 mm 093

- 0.6 mm 3 I '
- 0.4 rw 3 I

Compared to the production distridbution of |
various vire thicknesses as presented in the |
marketing study, the distribution has been

based on the production of large diameter wire

god. This is due to the fact that the cable

plants have a tendency to buy wire drawing

plants of their own, vhen the demand for

thicker wires on the markets will grow. Por

the same reason marketing on foreinn markets

will be easier.

3. Anode slime

- guantity 3% rTem
- Au 1.4 8
- M 14
e Cu 2\ ‘
3.3.4
General site oonditions
Atmoepheric data
= ambient temperatures
- aversge mex. +32%
- sverage min, + 2% |
- pressure 760 s NG
- relative humidity
- average 70 %
- rainfall 710 mm per year

- wind
= design velocity 27 a/s
- prevailing direction: northwest
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Savironmental coaditions
- type of soil sand ’
- 20il loads 2.9 - 3.0 kg/om?
- ground water level 1.3 m
= garthguake sone 2 (100)

The utilities steam, 000liny and process
water, instrument and compressed air are
available at the smelter.

3.3.%
Aocurscy of the stuwdy
The accuracy of the study s ¢ 20 8,
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4.

PLANT DEBIGN

‘.1

Process outlines

4.2
Plot plan

The following process stages are necessary for pro-
ducing ocopper wire from blister copper:

1. blister refining and anode casting
2. electrolytic refining

3. cathode melting and wire rod casting
4. rolling and draving to wire

The suggested location of the electrolytic tank house
and the rod casting and wire drawing plants in the ares
of the Samsun smelter has been presented in the en-
closed plot plan, drawing No. 738134-1,

The anode refining and casting shop will be constructed
in the converter aisle of the existing smelter. The
new buildings, the tank house, rod casting and vire
draving plant will be in the ismediate vicinity of
the smelter. A possible expansion of the smelter and
these additional production departsents have, however,
been taken into consideration. With close locations
the best results are cbtaired as to internal trans-
portation of ancdes, arode scrap, and cathodes, as
well as to good connections to the already existing
nmnp of electricity, stean, and compressed sir.
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4.)
Anode casting

4.3.1
General

0.3.2
Casting shop

w

A special feature of this process is the fact that
reduction of copper melt is performed by propane
gas instead of the traditional poling by wood.
Propane poling is easier and more econoaic.

Another special feature is the automatic and exact

weighing during casting 9iving small deviation in

the weight of ancdes. This enables a high current

efficiency to be maintained in electrolytic refinery
producing small amount of anode scrap.

T™he anode furnece is located in the converter aisle
besides the existing holding furnece. The anode fur-
aace has been dimensioned 80 that one batch s treated
AR it daily. The capacity of the furmace is 120 MT.

Charging of furnace is carried ocut by ocoaverter aisle
crane. The furnace is filled about half full with
molten blister copper from coaverters through the
opening in the mantle. For that reason smelting
operation is not needed. Anode casting operations
are carried out in one § hour shife.

One overhead trevelling crane of 2 u 9 NT 4is located
above ancde casting tadble and cooling tamk to carry
ancdes to the racks ocutside of the building.
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To transport anodes from intermediate storage racks
to the electrolytic tank house a special fork lift
will be used.

Blister casting line can be used as before, during
anode furnace repairing operations, or alternatively
holding furnace can serve as ancde furnace by installa-
tion of oxidation/reduction nossles, incimerator and
launder from furnace to the intermediate casting ladle.

4.3.3

Anode furnace
The anode furnace is tiltimng type, cylinder-shaped
furnace.

The furnace will be lined with chroms magnesite brichs
with a backing of chamotte bricks. There is an
asbestos plate between the fire-proof lining and the'
stesl mantle.

The oil burner will be located at one end of the
furnace. The gas opening feor off gas is opnosite
the burner.

Propans for poling and air for oxidatien are fed %
furnace through special nossles. The duratiean of
the poling and the oxidation perieds are 1-3 h.

T™he anode furnace is charged with blister copper frem
an opening on the top of the furnave.

Molten amode copper is tapped throwgh tap helee in
the side wall of the furmaece.
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6.3.4

Automatic anode casting and weiqghing operations

Molten copper flows continuously out of the furnace
into the intermediate ladle of the casting and weighing
equipment, which fills up the casting ladle.

The casting ladle is supported on a weighing mecha-
niem,

The weight of the ladle and a small amount of coomer
is counterbalanced mechanicallv. The rest of the
conper is compensated and measured with a load cell.

In this phase the numerical indication at the control f
desk shows copper load in the casting ladle. When the
required amount of copper has been poured into the

casting ladle, the intermediate ladle breaks off the
pouring. The weight of the casting ladle is then

recorded into the electronic storage.

The casting then begins, provided that the casting
wheel is in the correct position.

When casting copper, the tilting of the casting ladle
is regulated according to a nreset program, depending
on the instantaneous weight of the casting ladle.

The casting wheel is turned by the hydraulic cylinder
controlled by a servo valve so that acceleration in
the beginning of the turning and deacceleration at the
ond of the turning are controlled. When the casting
wvheel has stopped the casting is reneated.




4-5

I

The operations of the casting machine and the casting
wheel are phased together. 1In that way the casting
capacity can be increased without raising actual

pouring speed.

After casting the anodes are cooled with cooling water
sprays onto moulds and anodes. Steam is removed by

an exhaust fan. Cooled moulds turn to the location
where the mould is locked by a lever actuated by
hydraulic cylinder and the anode is loosened by the
lifting pins. If an anode is distored it will be
removed by a separate hoist or if it is fastened in
the mould so that the trunnions have not lifted it
the whole mould with anode can be changed after the
whole casting cycle has been completed.

The released anodes move on to the take-off device,
where they are lifted from the moulds to the cooling
tanks. There is an automatic lifting device for good
anodes.

When the casting wheel is turning the lift frame of
the take-off machine i{s in a waiting position near

the moulds. When the casting wheel stops the lift
frame goes down. The anode cups fasten to the shoul-
ders of the anode and the lift frame turns up and
lifte the anode onto the chain conveyor of the cooling
tank.

After the cups have loosened the anode the 1ift frame
turns back to the waiting position the packing deviee
pushes the anode close to the former and the chain
conveyor moves a step forward.

When the required anodes are on the conveyor, the
conveyor moves automatically about 300 sm forward se
that suitable bundle is formed.

e memmmeemem o]
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From the take-off point the moulds turn to the dress-
ing stage. The pneumatic cylinders control that the
1ifting pins are in their correct position at the
bottom of the moulds and also check if the mould is
empty. If there is a mould with an anode there will
be an alarm in an electronic memory circuit and the
casting and weighing equipment do not pour copper to
such a mould. '

Before the moulds go to the casting position a detec-
tor controls the height of a mould with anode and if
the mould is too high, damages to the weighing and
casting machine are prevented by stopping the casting
wheel .

All these functions are automatically coatrolled ex-
cept the hoist lifting of distorted ancde and mould
dressing. However eguipment can be controlled manual-
ly if required by operating comtrol switches in the
control room.

Bquipment description

Casting and weighing equipment

Weighing mechanism is an electro-mechanical scale eof
stesl construction with a tension loed cell with a
sheok damper and with removeble shields aganist
splashing.

T™he casting and intermediate ladles are made of ocast
iron with 30 mm thick brick-lining. Tilting cradles,
frame construction and base framework are made of
seotional and welded steel.

[P
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Casting wheel
Casting wheel is of welded steel construction which

is supported on the concrete by a vertical shaft

equipped with one ball bearing. The wheel 1s ’
supported on track rollers (16) located on the con-

crete foundation under the moulds.

Wheel drive arm actuated by hydraulic cylinder is
connected to the vertical shaft.

For mould locking and anode lifting there is one
lever actuated by hydraulic cylinder and hydraulic
cylinders with lifting pins.

Take-off machine

The comstruction is welded and the 1lift frame is
provided with two hydraulic torque cylinders and
pheumatically operated ancde lifting cups.

The water capacity of tank is about 10 u’ and number
of stored anodes closely packed is about 40.

The tank is of welded steel plate. The chain con-
veyor and the packing ‘device with their driving
mechanisms are located in the tank. The conveyor
has its chains and wvheels with shafts stainless
steel and the sliding parts of the chain support
structures are plastic.

Mould dressing
Mould dressing will be done manually using lnlo‘

slurry, which is the most suitable dressing agent.
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Mould cooling spray system

Piping material is copper. The hood covers the
cooling area and it collects steam which is exhausted
by an extraction fan.

4.4
Electrolytic refining

4.4.1

General
In the design of the tank house the followino criteria
have been considered:

- good cathode quality
- low energy consumption '
- low investment costs

The main parameters affecting on the aforementioned
are as follows:

- current density

- spacing

- anode quality

- starting sheet quality

- electrolysis duration

- composition of electrolyte

- temperature of electrolyte

- circulation of electrolyte

- purification of electrolyte

- addition agents to electrolyte

In technical solutions, optimum factors should be
reached in order to fulfill the above criteria.

In addition, possible extension of the capacity has
been considered.
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Process selection

The main factor influencing iavestment costs in the
electrolytic refining of copper is current density,
wvhich determines the number of tanks, the sise of

& tank house, etc. Thus the current density should
be as high as feasible. During the last decade,
current density has been increased using special
techniques, i.¢. periodic current reversal (FCh).
The basic cheracteristics of the process is the
periodical reversal of the direct current, i.e. at
certain intervals and for a brief period of time the
direction of the current s changed, and the cathode
and the anode change their polarity. Plants already
in operation have been adapted to this system,

om-g this technique, a curreamt density of 280-3%0
m has booa obtained instead of the conventional
200-240 A/l

The quality of cathodes is a crucial factor. Although
it 48 claimed that using PCR the same quality can be
achieved as with conventionsl techniques, it is ad-
visable to start with the latter. This applies par-
ticularly to the case now under consideration to
guarantee the production of high quality oxygen free
Copper wire. It is advisadle, however, to design for
the techaiques of PCR so that in the design of recti-
fiers the possibility of changing them to this systea
is considered. This system could be installed later
if an expansion is required.

o e e — i =
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4.4.3
Process calculations

Capscity: 25 000 t/a electrolytically refined copper
cathodes of ASTM quality

Ancde analysis: Cu 99 ¢
M 200 9/t
Au 20 g/t
Ny 570 g/t

These values are on design basis. The following
process varisbles and units have been based on overa-
ting experience of refinery in Outokumpu Oy Pori Works,
on visite to other refineries and papers published on
them.

Electrodes and electrolytic tanks

Ancde dimensions: 090 x 090 mm
Cathode dimensions: 930 x 970 mm
Cathode area: 0.92 u:

wsumber of cathodes per tank: ¢4
Wumber of anocde per tank: 4

spacings 105 s
Inside dimensions of tank: 3100 x 1330 x 4775 =

Electrodes of about llzhlVObOOafoM to be moet
practical to tank house handling.

Current density
Cathodic current demeity of 240 A/m? used.
A margin should be allowed, however, so that current
cen be later raised up to 270 A/m? sccording to
operating experience.
This value is used for curremt distribution system
and design of rectifier.
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Number of tanks

4-11

Current efficiency

Due to the selected current density, snacing of elec-
trodes, process parameters and duality of anode it
is expected that the current density of 93  will be
reached. Efficiency increases with the snacing,

but this would mean bigger energy consumption as

the ohnic resistance between electrodes increases.

Electrode neriods

Anode period and cathode neriod of 21 and 10-11 days
resnectively would be used,

Operating efficiency

Operating efficiency is the period of the electrical
current flow in the tank., It is reduced by the time
spent for the change of electrodes and for the wash
and repair of cells. Hence, the longer cathode and
anode cycle the better operating efficiency.
In practice, 21 days is suitable for anode cycle.
If it 4is longer, the weight of anode grows and will
make the handling difficult and require heavy con-
struction. 10-11 days are sufficient for a cathode
cycle. There is no use adapting a lonjer period
because the longer the cathode period is, the lower
the quality of cathodes. It is expected that with
these periods the operating efficiency of 96 § will
be reached.

The number of tanks in relation to the cathode pro-
duction is 144 units vhen calculated on basis of
total currency and current and operating efficiencies.
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Number of stripping tanks

The starting sheet requirement is 18 000 per month.
About 10 per cent more of cathode loops are needed,
and if the yield is 90 A, nine stripping tanks are
required in case the stripping is performed once a
day.

Weight of anodes
A new anocde weighs 290 kg; 238 kg utilised in 21 days
and thus 18 per cent of anode scrap is produced.

Weight of cathodes

Cathodes of 10 to 11 days weigh from 118 to 130 kg
and the weight of cathodes from one tank is from
5100 to 5600 kg when pulling.

Amount of discarded electrolyte

To remove impurities dissolving from anode into
electrolyte, part of electrolyte has to be dis~
carded continuously from the system. The controlling
impurity is nickel. When the nickel amount in the
anode is 0.057 % and the level of 10 ¢g/1 is main-
tained in the electrolyte, the discarded solution
amount is 1428 -’/l. t.0. & u’/day.

Number of decopperising tanks

Before discarding the remaining solution, copper is
liberated from it electrolytically in tanks, which

have lead anodes. The amount of removed copper is

175 kg Cu/day when the concentration of the electrolyte
is initially 45 g/1 and after liberating less than

1 g/1. The electric rower requirement is 247 Ah/day.
The average current efficiency is low, i.e. about

60 3, due to the low copper concentration.




The necessary capacity is achieved by using 6 kA
current for cell, which has been divided electrically
into two halves so that nower of 288 kAh/day can be
fed to the cell and the current density in the tank '
1s 150 A/mé. Althouah one tank would be sufficient

to handle the bled electrolyte it is reasonable to
build two tanks from the start so that rossible
changes in impurity level of the ancde does not inter-
fere with the operation. In addition a space for two
sdditional tanks has to be reserved in cCase more im-
nure raw materials than present ones should be used.

Power requirements

With the design current demnsity of 170 A/uz. the total
current is 31330 A. The corresponding cell voltage

18 0.35 V, vhich includes voltage losses in bars and *
contacts. The total voltage of 144 cells is then ‘
80.4 V. Temporarily in some commercial tanks lead

anodes have to be used to decrease the copper con-
centration in the circulating electrolyte. 1In these

tanks the cell voltage is 2 V. Therefore, the voltage

of the rectifier has to be greater than calculated.

The characteristice of the rectifier are selected to

be:

Current A RA
Voltage (14
Power 1260 RAV

rollowing rectifier is selected for decopnerising
tanks:

Current 6 RA
Voltage oy
Power 120 RAV
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Consumption of electricity

Amouat of anode

i
%

¥ith the operating current demsity of 240 m’. the
cell voltage is 0.30 V, when the DC power required

for copper deposition 18 273 W/Rg Cu.

slime

The anode is reasonadble pure, approximately 2 keg/t
of anode {0 produced. Thus the annual slime pro-
duction is 30 000 hq. The composition of the slime
has beon estimated to be:s

Cuw 3
M 10 (35000 ke¢/a)
™ 1 8 ( 500 hy/a)

After oopper leaéhing the total amownt of the slime
10 39 t/a of the following ocomposition:

Cu less than 2 8
M 14 0
F 1.4 8

Copper cathodes to rod cesting 29 000 t/a

Copper sluidge to smelter 9 t/s

Impure ocopper cathodes and sud

from 1iberator cells to smelter 0.8/
2% 130 ¢/e

Dissolved ancdes (99 % Cw) 2% 304 /e

Scrap ancdes (10 V) to comverters 9 372 t/a
Ancdes to electrolytic refining 30 9% t/a
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Copper inventory

4.4.4
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Anodes in process 1 08¢
Anode storage (1 day) 100 ¢
Cathodes in process 360 ¢
Starting sheet storage (7 days)

including process 30¢
Electrolyte 32 ¢
Anode slime " it
Decopperising system it
Copper residues 3t
Total 1507 ¢

Process and plant description

General

The electrolytic copper 'rounory is designed to
treat anodes to produce 235 000 tons of cathodes

per year.

Anodes dissolve electrolytically in the tanks and
pure copper is deposited on the cathodic starting
shest. The precious metals (Ag, Au and Pt-metals)
in the anodes do not dissolve and they are removed
in the ancde slime fallen on the bottom of the tanks
with other insoluble impurities (Pb, Sn, Se, Te).
Impurities (Ni, Pe, As, 8b, Bi) dissolving electro-
lytically from the anode are removed by bleeding off
part of the electrolyte continuously.

The nominal capacity of the tank house is obtained
with cathodic current density of 240 A/lz and with
144 cells, which have been arranged in ¢ sections,
each section including 2 groups of 12 cells.
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Anode handling

The design of the tank house is based on six working
daye per week for anode and cathode extraction and
on seven days a week for etarting sheet stripping.

Anodes are transported by a truck from the anode
casting shop to the other end of the tank house to
the anode handling area where spacing 105 mm is done
manually on a special rack. Anodes are lifted by an
overhead crane of 15 tons' capacity in groups of 43
directly either into the tanks or onto the storage
racks.

The life time of one anode is 21 days. The spent

anodes are transported from the cells to the ancde s
washing tank, where adhering anode slime is washed

from the anodee by water eprays. The washed spent

anodes are dropped to piles and transported to the

anode casting plant by a truck. During a working

day anodes are changed in 8 tanks.

Cathode handling

The cathode period is 10 to 1l days, 8o two cathodes
are produced from one anode.

T™he pulling operation of the first cathodes only
ocomprises the removal of cathodes which are replaced
by new starting sheets, the anodes remaining in their
places. After the second cathodes, the operation com-
oriees aleo the removal of scrap anodee, the loading
of new anodes and nevw starting sheete.
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The cathodes extracted from the cells are taken to
the other end of the tank house and are cleaned by
submerging them into the wash tank. The cathodes are
tipped down to stacks and suspension rods are removed.
The rods are transported to the starting sheet pre-
paration. Cathode stacks are weighed and transported
to the storage area.

In a working day cathodes are pulled from 16 tanks.

Production of starting sheets

The starting sheets to be used as cathodes for com-
mercial cells are produced in 9 electrolytic cells '
located at one end of the tank house, near the strip- |
ping area.

The cathodes for starting sheet deposit consist of
titanium sheets called blanks, on which 0.7 mm copper
layer is deposited during 24 hours. This layer is
stripped and used as stripping sheet.

Cell construction, anode dimensions, number of elec-
trodes per cell, current and electrolyte have the
same characteristics as those of commercial cells.

Numerous advantages offered by titanium blanks, the
most important of which is the good quality of the
sheets, justify their use in spite of their high
price compared with usual copper blanks.

The blanks are extracted from the cells every 24
hours and dipped in a wash tank before being placed
on a stripping rack, on which the starting sheets
are detached manually from the blanks.
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Simultanecusly only one third of the blanks are lifted
from the stripping tank so that the current continues
to pass through the cell and short-circuiting is not
needed .

Part of the stripped sheets are cut by the loop cut-
ting machines. Two loops and a straightened and
cutted sheet are assembled with a suspension rod to
form a starting sheet.

The starting sheets coming from the preparation
machine are stored on static racks and loaded in the
commercial cells in complete sets of 44 sheets.

Electrolytic cells

The electrolytic cells are constructed of orecast
concrete elements with steel reinforcement. The
cells are assembled in units of 12 cells each. The
same design is used both for commercial and stripper
cells. The liberator cells are similar in construc-
tion but have a deeper and more angled bottom to
allow for accumulation of copper mud.

The cells rest on horisontal concrete beams supported
by concrete columns, where it is electrically in-
sulated. '

The inner 1ining of the cells is manufactured of 3 mm
antimonial lead sheets. 80 far the lead lining is
still oconsidered more reliable and more economical
than the plastic lining.
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The commercial electrolyte is a solution of diluted

sulphuric acid and copper sulphate with a composition !
of approximately:

200 g/1 nzso‘
40 to 45 g/1 Cu

During the electrolysis, such imourities as Ni, As,
Fe, 8b and Bi, dissclve from the anodes.

The different eslectrolyte compositions are controlled
regularly and the required corrections can be made:

- By adding condensed water when H,80,-content
is too high L
- By adding fresh acid when H,80,-content is too |
low
- By regulating the quantity of electrolyte sent
to the decopperiszing or to the purification
installation.

Specific reagents are added to the electrolyte in
order to imnrove the quality of the deposit and the
microstructure of the cathode. Reagents added most
commonly are glue and thiourea. They are fed with
water to the circulating electrolyte at a rate that
corresponds to the consumption of 20 to 50 ¢ of
thiourea and 20 to 100 g of glue ner ton of copper.
Purthermore, hydrochloric acid is added in the elec-
trolyte 80 that its chlorine content is about 30
mg/1. Primerily the purpose of chlorime is to pre-
cipitate silver from the electrolyte.
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Circulation of electrolyte

The electrolyte flow in the cells must be regulated
very carefully at its optimum value, taking into
account following pointss

- The electrolyte flow should not disturb the
calm decantation of anodioc slime. Therefore,
it is not allowed to circulate too quickly.

- The circulation should not be too slow, which
would cause excessive cooling or irregularities
of concentration in the solution.

- The circulation must furthermore be arranged
s0 that the flow is even in the whole cel}l,
and no dead points will be created in the flow. f

The tank house is divided into two solution circuits.
The larger circuit has 4 sections and the smaller 2 |
sections; also stripping is done in the latter.

Rach solution circuit consists of a solution tank, &
graphite heat exchanger with another as a stand-by,
a horisontal centrifugal pump with another as &
stand-by, and amain feeding pipe system. Each cell
has its own feeding pipe. PVC pipe is used for all
solution piping. Overflow electrolyte from each
cell 1is collected and returned to the solution taak.

The circulation of electrolyte in the ocells 1s of the
*bottom=to-ton” tyme. This principle ensures the
best distribution of the electrolyte across the face
of the electrodes. The feeding rate per a cell is
2% to 30 1/min. The temperature of the electrolyte
at the inlet to the cells is 63°C and falls by 2

to ¢°C towards the outlet.
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Slime handling

The smaller circulation system, which includes

stripping, is provided with a Scheibler filter.

This continuously overating volishing filter can

for its nart help the production of high-cuality ’
starting sheets.

Cnndensate from the heat exchangers is collected
in a sevarate storage tank, from where it is taken
into the circulating electrolyte to comnensate
evanoration losses, and it is used for washing of
cathodes and scran anodes, too.

Because the ancdes to be handled are relatively
pure and thus the amount of anode slime is small,
ancde slime is removed from the tanks after two
anodes have been dissolved in them. Accordingly,
four tanks are totally emptied daily. Tirst catho-
des and scrap anodes are removed, then anodic slimes
are drained out with the electrolyte through the
bottom hole and washed down through a launder svetem
into a holding tank. Comner nuggets, qreater than
5 mn, remain on the screen in the launder and are
returned to the melting,

Washing water from screp ancdes are stand in the
sane holding tank. The solution is purwed through
a Bcheibler polishing filter to the electrolyte
storage tank.

Slime s separated by a press filter, and the clesr
filtrate is led to the electrolyte storage task.
The filter cake is pulned in & leaching reactor to
the electrolyte so that the s0lid material coatent
18 200 g/1, and steam and air are blown into the
resctor wvhen the conper in slime is oxnidised and
dissolves in the acid of the electrolyte. The tem-

nerature in the reactor is about 80°c. The blowing
time 48 5 to 10 hours.
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After the leaching, the slime free of copper is

separated onto the press filter, washed with water,

and dried by pressure air, and finally packed in

barrels to be transported elsewhere for processing. '

The leaching reactor is a 10 l’ tank, which has an
effective volume of 3 to ? u’ because of the foaming
Guring the leaching. The leaching of ancde slime
has to be done once & week.

The leaching reactor can be used also for preparation
of copper sulphate solution, if the solution is needed
for the circulating electrolyte, and also in the
start-up of the plant. Then as rav materials can be
weed anode shots, copper mud, residue, ete.

The copper comacentration in the electrolyte must be
kept botween 40 to 45 ¢/1. This balance is maintained
by controlling the oxygen content in anodes. If the
copper contemnt of the electrolyte starts to decrease,
1ess ancds poling must be done, when more chemically
dissolvable copper oxide is left on the anode. It
the copper concentration in the electrolyte increases,
more poling is dome, or a certain number of cells
located in the commercial section can be adapted by
replacing the normal copper anodes by lead anodes.

In these cells, mno anocdic copper enters the electro-
lyte but a certaia part of the ocopper sulphate is
transformed into lzn‘ and into a copper deposit on
the cathodes.

The electrolyte leaving these ocells joins the cir-
culating electrolyte from the commercial cells. The
oells produce cathodes of commercial quality.




a ok ﬁ’ ' 4-23

Because of impurity build-up, a part of the electro-
lyte (4 nsldly) has to be bled off. This solution

is handled in one or two liberator cells, where there
are insoluble lead anodes. The solution is circulated
until the copper content is less than 1 g/l. Partly
the copper precipitates on the starting sheets and
partly it drops as mud on to the bottom of the cells.
Both are contaminated by such impurities as As, 8b,

Bi and are returned to the smelter.

The liberator cells are emptied once a week, the
solution is oumped to the storage tank, and the
copper mud on the bottom is drained off by the hole
in the bottom on to the filter box underneath the
tank. The mud is transported to the smelter in the
filter box.

Copper removal from the electrolyte is a batch H
orocess. When after a day's or so circulation a |
chemical test proves that the copper content is less

than 1 g/1, the solution is pumped from the cells

and a new solution is taken from the electrolyte

solution tank.

The copprer-free solution, which includes about 260
g/l nzso‘ and Ni and Fe as main impurities, is neu-
tralized with lime stone in an agitator reactor, and
the formed precipitate is dumped.

Because of its low total amount, the refining of nickel
does not pay. If later the nickel content of the

anode exceeds 0.2 8, the refining of nickel as crude
nickel sulphate can become economical with the pur-
chase of a vacuum evavnorator, by which the copprer-

free solution is evaporated to a concentration of
apnproximately 1200 g/1 sto‘. Then the impure nickel
sulphate crystallizes and it can be separated from

the acid by filtering and sold to elsewhere for puri-
fication, or a purification system can be adapted.
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Acid can be returned to the circulating electrolyte.

Because acid mist is formed with the oxygen gas
evolving on the anode in the liberator cells, and

due to the arsenic dissolved in the electrolyte there
is a possibility of evolving of arsine gas, these
cells must be placed separately from other tanks and
provided with rigid plastic covers. The gases are
exhausted along a plastic dust system into an exhaust
fan situated outside the plant.

short circuits are continuously controlled by gauss-
meters during every work shift.

Recorders are measuring uninterruptedly following
factors:

- total current

- total voltage

- section voltage (6)

- 0-point

- temperature of circulating electrolyte
(2 circuits)

- steam consumption

The circulation and storage tanks of the electrolyte
and the condense storage tank have continuocusly opera-
ting surface level indicators.

The feed of the electrolyte into the tanks has to be
controlled by a measuring vessel according to a cer-
tain program.

Cu and H, 80, have to be analysed from the electrolyte

daily and the main impurities approximately once a
week.




4.5
Nod casting

4.5.1
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Process selection

The modern technique handles the cathodes directly,
in a continuous process, into copper rods, thus

avoiding the traditional cathode melting into wire
bars and further the hot-rolling into copper rods.

The canacity of 25 000 tons of commer rod a vear
recquires a melting capacity of apnroximately 4 t/h,
which is in the small capacity category. This small
production excludes such processes developed for
greater capacities as Southwire and Contirod processes.
Processes already used, developed for a small capacity,
and producing oxygen free copner, are Outokumpu Up-
ward-casting and Din-forming of General Electric.
Outokumpu process is recormended to be used because

it is considerably simpler in construction, has smaller
operation costs and thus also safer in operation.

In addition, this process is not 80 sensible to changes
in cathode quality, which is an important factor,

since all cathodes produced by electrolytic refining
are cast into copver rods and therefore, it is not
possible to select the best cathode for melting as is
usually done.

The canacity of one Outokumpu Upward-casting unit of
16=-strands is approximately 16 000 t/a 20 mm dia con-
ner rod, 80 two units are needed. When operating
with two units, safer operation and undisturbed pro-
duction are achieved. The plant has an excessive
capacity of at least 7000 t, when the circulation of
scrap wire mill, about 5 %, to be remelted, is also
considered.




4.9.2
Process and plant description

Ceneral The rod casting shop is situated in the near vicinity
of the tank house. Two melting unita are at the other
ond of the building side by side. Weighed cathodes
are transported there by a truck.

MNelting Copper cathodes are automatically fed into a channel
type induction melting furnace under charcoal cover.

Intermittently the molten copper will be poured through

a gas tight electrically heated launder into a hold-

ing furnace. This is & channel tyne induction furnace
provided with one inductor. The temperature of the (
solten material is kept within the allowed limits by |
a temperature coatrol loop.

The withdrawal machine for 16 strands is located above
the holding furmace. Graphite dies are ismersed to &
fined depth into the molten metal and the solified

rod is pulled upwards by tandem pinch rolls. These
are driven by two adjustable hydraulic motors each
driving § strands.

The design allows the dies to be changed individually
vithout interrupting the working of the others. Time
needed for one die change is approximately 10 minutes.

T™he withdrawal machine moves up and down accordimg to
the metal level in the furnace 0 that the dies are
always in the same position in regard to the surface
of the molten material.
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ror each strand there is a coiling machine which makes

un to 4000 kg coils of 20 mm diameter in special racks.
When the rack is filled, the strand will be cut indi-
vidually with a hydraulic shear, the full rack lifted '
away and replaced by an empty one. The coiling machi-

nes are driven with hydraulic motors and the speed is
adjusted automatically according to the casting speed.

The plant operates continuously (7 days a week).
Based on the experience, interruption of casting on
Sunday is not recosmendable.

Power CORSUEPtion

Utilities

Naintenance

Power consumption in the melting is about 300 kWh/t.

The additional consumption of electricity during ocon-
tinuous operation including the holding furnace, the *
withdrawal machine and the coilers, is apnroximately

140 kW, '

The amount of cooling water needed is 30 1 per strand
in & minute. Pressure should be approximately 0.4 NPe
and the temperature 30°C maximum.

By using good quality graphite and with careful sur-
face finishing the average die 1life will be anproxi-~
mately 8 tons of cast rod.

The consumption of charcoal and graphite powder will
be 5 1 and 0.7 kg per tom, respectively.

The maintenance of the plant imcludes relining of
melting and holding furnaces and their inductors, and
the majintenance of mechnically wearing parts. The

11fe 0f the inductor lining is 6 to 12 months and of
the melting furnace lining 5 to 10 years.
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4.6
Rod rolling and

4.6.1
General

8crap wire and rod are cut by a mechanical device and
are fed with cathodes to the melting.

wire drawing

Every copper coil of 20 mm dia rod produced by the
upward-casting is weighed and rolled into wire of
8 mm dia.

In addition to the rolling, wire is drawn into various
diameters according to the attached production program.

A rolling mill with 10 stands has been selected on the
basis of wire characteristics and reduction.

The annual capacity of 25 000 MTPA can be achieved at
the rolling speed of aporoximately 4 m/s with an oper-
ation time of 6000 hours. The maximum speed of the
primary wire drawing machine is 38 m/s and of the
final wire drawing machine 60 m/s.

Rod casting g;:“
Rod rolling m“nh“ 8w €2% mn*
J_ 4 mm 6350 MTPA
16 750 2 e 0 MEPA
Primary drawing glé-1m 0 MTPA
# 0.6 mm 833 MTPA
Final drawing MTPA g 0.6 m QA

—————— e e
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Process and plant description

General

Rolling

The rod rolling and wire drawing shop is located in
the same building as the rod casting shop.

The shop consists of one wire rolling line and three
wire drawing lines and necessary product and inter-
mediate storage rooms. In the connection of the
building there are in addition the necessary main-
tenance shop for the maintenance of the drawing mach-
ines, the laboratory rooms, and the necessary social
and office rooms.

Coiled wire rod from rod casting is nlaced under the
pay-off device and the end of the wire rod is cuided
to the rolling machine pushing-in device. The first
pinch rolls are pressed pneumatically in order to

ease the starting. After the pushing-in device, there
are five rolls for straightening the rod.

From the straightening the rod comes to the rolling
with 5 stands arranged horisontally and 5 stands ver-
tically. Every second stand can be adjusted so that
all three rolling grooves of the rolls can be utilised
to produce § mm square wire starting from continuously
cast 20 mm dia wire rod.

The stands are driven by a strong cardan joint shaft.
Each stand has guides for automatic leading-through

of wire from the pushing-in device to the bending and
coiling device. The shafts and rolls are internally
and externally cooled with cooling emulsion continuous-
ly during rolling.
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From the rolling mill, the wire is led to the bending
and coiling device. The weight of the coil is 4000 kg.
In the coiling device the ready coil ie tied manually
with steel bands. The ready coils are weighed before
the next stage.

Drawing Coile to be scld are traneported with a crane to the
product storage area. Coils to be drawn further are
transported with a crane to the wire drawing line
through a small balancing storage area. Before the
wire draving line there is a pay-off device, through
which the wire ie guided into the drawing machine.

The drawing machine has 1] drawing stages and irme-
diately after the last drawing stage the wire is led
through the resietance annealer to a spooler of bundle
packer type. Wire carriers are made of both steel

and wood, and the capacity is 2 to 4 tons. Ready wire
carriers are weighed and carriers to be 90l1d are trans-
ported with a crane to the product storage area. |

Empty carriere return to respooling. Wires to be
drawn further are transported to the next two wire
drawing lines through the intermediate storage area
with a crane.

Soth final drawing lines are similar and they com-
prise pay-off device of coil, drawing machine, resis~
tance annealer and spooler of bundle packer type.

The draving machine has 17 drawing stages. Wires from '
these production lines are spooled alsoc to steel
carriers, the capacity of which is 500 to 1000 kg.
Ready carriere are transported through the weighing

to the product etorage area by trucks and from there
to marketing. All the drawing sachines have a common
emulsion handling and cooling station. The protection
gas needed by the resistance annealers is generated

by a common eteam generator. The power demand of rod
rolling and wire drawing is 1900 kW.
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The product and intermediate storage areas have been
dimensioned rather large, for packages of 300 kg to

4000 kg, but according to our exnerience however, ’
later also smaller nackages have to be marketed.

These require their own handling equipment and the

new equipment can be placed in the exnisting hall.

ﬁm ﬁ’

4.6.)

Quality coatrol
A continuous Qquality control is necessary for ah um-
disturbed operation of the wvire plant and for main-
taining the high quality standagds set for copper f
wire.

A quality control laboratory is needed for this fumce
tion. It will carry out coaductivity and temsile
testing of the wire, and vhen needed, metallogrephic
anslysing. TPollovwing equipment is recommended to

be purchased:

- 1adb annealing furaace

- oconductivity balamce

- metallographic microscope

- tensile testing machine

- 1ad weighing scale

- grinding and polishing machine for metsllo-

graphic smecinens

The total nrice of these imetruments is apnronimstely
$ 13 000. ror the laboratory, & space of about 30 to
S0 m? and a staff of one quality comtroller and two
laboratory assistants are needed.
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4.7
Electrification, instrumentation and civil engineering

4.7.1
Klectrification

General principles

6.3 kV switchgears

The 6.3 kV switchgears of the anode casting onlant,
electrolytic refinery and wire nlant will be rlaced
as showed in the layout drawings.

Supplies to the switchgears of electrolytic refinery
and wire plant will be taken from the 6.3 kV main
switchgear "6 1" in the area. The main switchoear
will have to be expanded in both directions by two
cells (totally four cells). The supply to the trans-
tormer of anode casting plant will be taken from the
present switchgear of the smelter. This switchgear
will be expanded by one cell, if there is no snare
cell. (6.3 kv 8ingle Line Diagram, No. 7381139).

0.4 kV motor control centers

The electrification of the nrocesses needs amnr. 3
to 10 0.4 kv motor control centers which will be
placed in the same electric rooms as the 6.3 kv
switchgears.

Transformers
It is estimated that the plant needs:

1 transformer 2 MVA for electrolysis

1 transformer 0.2 MVA for electrolysis

4 transformers 1.6 MVA for motors

2 transformers 0.%5 MVA for lighting etc.
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Conatrol system

The system needs emergency power for the most impor-
tant equipment. In the wire nlant one 1000 kVA
diesel-aggregate wvill be needed for the induction
and holding furnaces.

The small motors to be switched agtor the emergency
power in the anode casting olant could be connected
to the present motor control center of emergency

power.

The control of electrical motors shall be centralised
in the control rooms, except in the wire plant where
most of the motors are comtrolled locally.

Lighting and welding points

Il1lumination will provide necessary lighting for the
process lamns.

Mercury lamps and fluorescent tubes will be used.
Welding outlets will be located in all the necessary
working areas.

Busbars of the tank house
Commercial cells

The busbars of commercial cells are of eon;or. The
cross-section of main busbars is 16 000 mm" (1.3 A/
mz) and the cross-section of distribution bars is
20 000 mm? (1.05 A/mm?) .
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Decopperising cells

The cross=section of main busbars is 4 600 m’ (1.3 A/
nz) and of distribution bars ¢ 000 -‘2 (1 A/nzi.

short circuiting is done on one side of the group of
2 x 12 cells by manually operatod switches.

The values Of the installed power are estimated and
partly calculated on the basis of other factories.
Therefore the power demand is not final.

Installed power

Total inetalled Dower is about ¢ M.

It can be divided into the following parts:

- anode casting plant about 0.5 MW
- tank house ¢ 3 M
- wire production plant * 3.9 W

4 6 M

Maximum running load
Normal rumning load

Engineering criteria of electrification

voltages

primary distribution 6.3 kv, 3 ph,
motors over 160 kW 6.3 kv, 3 ph,
motors up to 160 kW 0.4 kv, 1 ph,
ocontrol 20 v, 1 ph,
control 110 v, DC




4.7.2
Instrumentation

Basic system

circuit capacities

6.3 kV max. 400 MVA, 1 sec thermal withstand
max. 100 kA crest momentary withstand

0.4 XV max, 40 kA, 1 sec thermal withstand
max. 100 kA crest momentary withstand

The main idea of instrumentation associated with a
limited automation is to facilitate operation main-
tenance and expansion.

The instrumentation will be an electronic and/or
nheumatic system with signal randes of 4 to 20 mA
and 0.2 to 1.0 bar.

All signals from field to a control nanel and from
the panel to field will be electric standard signals
4 to 20 mA. These signals will be changed with e/n-
converters to pneumatic standard signals 0.2 to 1.0
bar for pneumatic diaphragm motors or cvlinders of
control valves.

All local control loons will be totally pneumatic.

Structure of system

All the signals from the field-situated devices will
be wired to local distribution boxes. From these
boxes signals will be carried to the cross connection
box near the control room with a trunk cable. From
cross connection signals will be taken to the control
panel.
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Control signal from the panel goes through the same
way as before which is thus, nanel - cross connection -
trunk cable - distribution box - equipment cubicle

(for e/v - transducers etc) - nneumatic actuator.

All cables from a distribution box to a cross connec-
tion box and to a control panel will be twisted and
shielded pair by pair.

Electrical and pneumatic supplies will be taken from
electric and pneumatic supply panels which are
connected to the main supnly nets.

All the temperature transmitters, square root ex-
tractors and auxiliary devices will be installed into
the electric room of its own. This room should be
furnished with air conditioninig.

Control nanels
Control panels for instrumentation will consist of
three main varts: the panel, the pult and the scema

narts. Panels will be furnished with doors in the
back side.

All the instruments and alarm centers will be in-
stalled on the panel part. On-off switches, indi-

cating lamps, Am-meters etc. will be installed on
the pult part.
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4.7.3
Civil engineering

Tank house
The tank house building is presented in drawing No.

738135-1/0.

The total volume of the building is about 41 000 m’.
The body of the building will be made of profile steel
frames, the walls and roof of profile steel plates.
The ground and operating floors will be made of con-
crete with acid-proof coating and sloped to a central
launder system. The electrical and office rooms of
the building will be separated from the other parts
by brick walls.

Ventilation is carried out by fans which are placed
on the roof. The effeciency of the ventilation is

five times per hour.

The foundations of the cells will be made of concrete.
All horisontal surfaces are acid-proof coated.

Wire production plant

The building is presented in layout drawing No. 730136~
1/0. The total volume of the building is 23 350 a’

and the structure is of the same kind as the tank
house. The efficiency of ventilation is 2-3 times

per hour. It will not be necessary to coat the
structure of the building with acid-proof coating.

Anode casting shop

As the equipment will be placed in the existing
blister casting shop of the smelter, building con-
structunal work will be needed only for equipment
foundations, for the crane trail and to change the
present wall structure so that the crane can be

taken out from the casting shop.
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Main switchgear
Because it is not known if there is room for needed
additional equipment in the existing main switchgear
building, a reservation has been made in the plans
to expand the building with about 160 m3.

It has been estimated that the new plant will need
about 300 m of paved additional roads.

No railway has been planned to be built in the area,
because the goods can be transported bv trucks to the
spur road going to the existing blister casting shon,
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4.8

Total labour requirements and utilities

4.8.1
Labour

4-39

Labour for the plant with a capacity of 25 000 MTPA
will be required as follows:

Anode casting shop

Tank house

Persons/shift Total
T 311 111 1V

furnace operator 1 11 1 4
Casting operator 1 1
Mould pajinter ] 1
Nelper 4 4
Truck driver 1 ) §
Crane driver ) § 1
Total 10 1 1 1 12
Foreman ) § ) §
Total 13
Persons/shift Total
T IT 111 1V
Ancde man 3 2 4
Cathode man 4 4
strippers 4 4
Starting sheet prep. 4 4
Inspector 2 2 2 2 ]
Crane driver 1 1 3
Truck driver 1 ) §
Process helper S S
Circulation ate. 21 11 S
Slime worker | |
Total 2210 3 3 3
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Persons/shift Total

' 1 I1111 1V
Poreman 3 1 4
' Office clerk 1 1
Process engineer )| ) §
Metallurgist )| |
l Superintendent )| )|
' 7 1 . ]
Total for tank house 46
' Wire production
' Persons/shift Total
g IX 1111V
Casting operator 46 4 4 4 12
l hod roller 1 11 3
Drawing operator 46 4 4 12
' Truck driver 1 1 1 3
Helper ) S
' Naintenance 3 11 L)
Total 180 11 11 & 44
' Poreman 3 11 )
l Office clerk 2 2
Quality controller )| 1
' Laboratory assistant ] |
Process engineer 1 1
Super intendent 1 1
' 10 1 1 12
' Total for wire production ¢
Total for the plant 113
l = workers 1
- staft 2l
|
|
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Anode casting

Wire production

TOTAL
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Utility consumptions

The annual consumption will be

Electricity
Cooling water
041

Propane
Baryte

Electrolytic refining

Electricity
Steam

Process water
H,80,
Limestone

Electricity
Cooling water
Graphite dies
Graphite powder

Charcoal

Electricity
Stean

Process water
Cooling water
0il

Propane
Baryte

llzlo‘
Limestone
Graphite dies
Graphite powder
Charcoal

70

30
1 090

29

1 160

600
000
240
124

50

000
000
$00
400
460

360
000
300

19
130

960
000
500
000
240
134

S0
400
460
300

19
130
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as followe:

tons

tons
tons

64 kWh/ton Cu
2.8 n’/ton Cu
$0 kg/ton Cu
$ kg/ton Cu
2 kg/ton Cu

320 kWh/ton Cu
80 kg/ton Cu
140 kg/ton Cu
16 kg/ton Cu
18.5 kg/ton Cu

815 kWh/ton Cu
43.6 n3/¢on Cu
0.13 pece/ton Cu
0.8 kg/ton Cu
5.2 dm”/ton Cu

1.2 MM/ton Cu
80 kg/ton Cu
140 kg/ton Cu
6.4 n’/ton o'}
$0 kg/ton Cu
$ kg/ton Cu
2 kg/ton Cu
16 kg/ton Cu
18.4 ky/ton Cu
0.1) pos/ton Cu
0.8 kg/ton Cu
5.2 &n3/ton Cu
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Flow sheet, layout and equipment list

4.9.1
Flow sheet

‘ ., [ ] z
Layouts

4.9.3
Equipment list

The process flow sheet which comprises the annual
amounts of

- rav materials
- utilities
- products

is shown in Chapter No. 9.

Layouts with sections of different departments are
shown in Chapter MNo. 9. :

Bquipment with preliminary specifications are listed

in Appendix 3, Chapter No. 10.
Main equipment are shown in the equipment diagram,

which is presented in Chapter No. 9.
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4.10
Extension of capacity

4.10.1
Bxtended capacity

The capacity of the designed plant will be 25 000 tons
of electrolytic refined copper per year. Here the
possibilities of doubling the capacity to 50 000

MTPA will be discussed. This capacity has been
presented as an alternative (see item 3.2.6).

4.10.2
Principles of extension

Blister refining and anode casting

It will be possible to double the capacity of this
department when two furnace charges are handled per
day. The refining and casting of one charge take
about eight hours, so the department will have to
work in two shifts. There will not be any changes
regarding equipment or building.

Tank house
The parameters of operation will remain as before.

The amount of production tanks has to be doubled and
another rectifier must be supplied. The building
will have to be expanded at one end correspondingly.
Bandling of slime and electrolyte purification can
be performed with existing equipment and in the pre-
vious rooms. Stripping and preparation of starter
sheets can be made by previous facilities, but two
shifts vill at least partly be needed.
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Cathode melting and rod casting

For the production of wire rod one additional melting ’
! and upward casting unit will be needed. An annual
capacity of about 56 000 ton will be obtained with
three units, as one unit produces about 2.4 t/h and
the efficiency is 0.9.

Wire rolling and drawing

The amounts of both rolling and drawing ecuipment will
have to be doubled when the production program of
wires remains unchanged.

4.10.3 i
New cost factors

Equipment
The additional equipment 1list, Appendix 3, shows

those equipment which will have to be bought in
addition to equipment in the previous list, when the
capacity is increased.

Utilities
The consumption of utilities per ton of copper remains

unchanged. The total consumption is doubled.

Labour
The additional need for labour is according to depart-

ment!t

- Blister refining and anode casting $§ workers
1 foreman

- Tank house 15 workers

- Wire production plant 24 workers
3 foremen

TOTAL 47 workers
4 foremen

-----n-——..‘“
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Electrification

The capital costs of electrification will increase
by about 80 § in connection with the extension.

Civil engineering

The building volume will increase by 65 % in connec-
tion with the extension.
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5.
PROJECT DESCRIPTION

CONTENTS

5.1 General

5.2 Project orcganization

5.3 Project time schedule

5.4 Engineering

5.5 Project management and nrocurement
5.6 Erection

5.7 Recommendation
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5.1
Ceneral

5.2

Certain phases will be included in the

construction of the plant, like design, ,
equipment deliveries and installations.

These will require an effective project
organization.

Project organization

5.3

The scheme for project organization is shown
in Pig. No. 5.1.

Project time schedule

5.4
Engineering

The preliminary project time schedule is shown
in Pig. No, 5.2,

The total amount of design hours, appr. 40 000,
for the first stage for a capacity of 25 000
MTPA has been estimated for the following
departments: ‘

- anode casting shop
= tank house
- wire production plant

Basic engineering is included in the estimated
design hours as follows:

- process design
« plant design
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5.8

5-2

- equipment design, outline drawings with
specifications, erection drawinags

- piping desian

- electrification and instrumentation design

- ¢ivil engineering '

The necessary documents for purchasing will be
provided.

Part of the basic engineering, as civil
engineering, and almost all the detail design
have been assumed to be carried out in Tur-
key.

The additional design hours in the second
stage, when expanding the cavacity to 50 NN0 MTPA,
have been estimated at 20 000 h, including

- tank house 12 000 h
- wire production 8 000 h

Project management and procurement

5.6
Erection

As shown in the organization scheme 3-10 men will
be needed for project management and procurement
depending on the project nhase. 1In the first
stage 120 men morths are 'estimated to he required
and 72 men months in the second stage.

The erection stage requires an erection supervisior
organization, 3-7 men depending on the erection
phase. 60 men months have been estimated for the
first erection stage and 45 for the second

stage,
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5.7
Recommendations

5-3

In general when the cliemt designs and
purchases the equipment himself, he will be
held responsible for the operation of the
plant. On the other hand, when delivering on
turn-key basis, the supolier or main contractor
of the plant will take the responsibility,
transferrinc it to the equipment vrice.

We would suggest that Etibank forms an
organization for the realization of this project
in Turkey, in order to minimise costs. However,
this organization will need internationtal know-
how. This know-how could be gained on the

basis on international offer commetition, {rom
organizations that have

know=-how on process operation

experience in marketing of comper products
possibility to supply major equipment
possibility to provide training and start-up
assistance.
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6.1
Capital costs

6.1.1

General
The capital cost estimate for the copper
electrolytic refinery has been made as an
accuracy of + 20 %, It covers necessary cost
items to complete the plant for nroduction
inside the scope of this study.

The limits and basis of estimates and the
essential investment cost are as follows:

6.1.2
Extent of estimates

. Alternatives According to item 3.2.6 canital cost estimates
consist of four alternatives.

Alternative 1 - first stage, capacity for wire products

25 000 MTPA after 1980

- second stage, 3 years after first stage,
additional capacity 25 000 MTPA after 1983

- based on imported blister to the end of 1982
and thereafter on Turkish blister

= the production is marketed abroad up to the
end of 1982 and afterwards on domestic markets

Alternative 2 - capacity 50 000 MTPA after 1980
- based on import blister until the end of 1982
and thereafter on Turkish blister
= the production is marketed abroad to the
end of 1982 and afterwards on domestic
markets




Alternative 3 - capacity 50 000 MTPA after 1980
- based on Turkish blister

- the production is marketed on domestic markcts

Alternative 4 - first stage, capacity 25 000 MTPA after 1982
- second stage, 2 years after the first stage,
additional capacity 25 000 MTPA after 1984
- based on Turkish blister
- the production is marketed on domestic markets

In each one of the alternatives the construction
times of the stages have been estimated for two
years before commissioning.

The estimates cover anode casting, electro-
refining and wire production plant in the first

' , stage of the project and additional investment

for the plant in the second stage to double the
production.

The cost areas are as follows:

Fixed capital
Fixed capital comprises the followina main narts:

Plant area:

- piping

- electrification
- ¢ivil engineering

Anode casting areas

- anode casting equipment
- piping

- instrumentation

- e@electrification

- @gpare parts
« civil engineering
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Electrolytic tank house areat
= tank house equipment
= electrolyte purification equioment
= slime treatment equipment
auxiliary equipment
piring
instrumentation
electrification
spare parts
civil engineering

Wire production pla:.ti
- rod casting equipment
= rod rolling equipment
- wire drawing equipment
auxjiliary equipment
piping
instrumentation
electrification
spare parts
civil engineering

The cost items for process equipment and
buildings consist of FOB-prices for material and
oquipment, freight and sea insurance, erection
and taxes. Civil work and foundations for

heavy oqutpnen£ are included in the estimates
for buildings.

Other fixed capital:

- engineering

- training

- erection supervision and start-up services
= project management and nrocurement

= contingencies




Working capital

6.1.3
Basis for estimates

Monetary units

=4

Bngineering, project management, training and
other services for the project have been
estimated to facilitate the good completition

of the construction and performance of the plant.

The working capital consists of the investment
which keeps the plant comlex in continuous
performance, ‘

The cost items are:

= cash

= @&ccounts receivable minus accounts payable
= process inventories

= product inventories

The estimates are based on prices and rates of
exchange valid on September, 1976,

Rates of exchange:
1 TL = 0.2406 Finnish marks
= 0.062% uss
= 0,0351 B¢.¢
= 0,1552 pm

Nilding and equipment costs

ﬂm 0"

The costs for buildings and equinment have been
based on:

= Quotations from material and equipment
manufacturers for this project

= Quotations from manufacturers for previous
projects similar to this

= coet information and unit prices from Turkey

6-13
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- the experience of Outokumpu Oy in previous
investment projects in Finland and abroad

Regarding the quotations attention has been paid
particularly to the reliability of

manufacturers from Outokumpu Oy's cvberience.
The advantages of offers have been considered
from both economical and technical points of
view,

Freights and sea insurance

Erection

Unit proces

The freight charges have been estimated on the
basis of freight volume and weight taking into
account both Turkish and foreian sunply.

The mean sea freight charge from Europe has

been assumed to be 1930 TL/m3. The sea insurance
has been calculated 0,37 % of the ClIr-value

+ 10 %,

As a basis for erection costs unit price of
wages and other cost items in Turkey have been
used. Also previous cost information in erection
and civil work has been used.

Average daily wage
- engineer 450 TL
- worker 250 TL

Material and equipment

- steel conatruction 13 TL/kg
- steel plate at factory 4 TL/kg
- reinforced concrete 400 TL/n’
- concrete foundation 350 Tb/m3
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6-6
- brick wall (1/1) 664 TL/m]
- roofing 100 TL/n3 g
- naintina 45 TL/n3
- nanelling averane 120 TL/n2

Snare narts

A set of snare narts for two vear's oneration
of the nlant has been estimated to he = % of
the value of nrocess ecuinment,

Duties and taxes

Custon duties and taxes have been calculated
on the basis of information from Turkey, for
each one of the alternatives and equinment.
To make this nossible the eauinment have heen
divided into Turkish and imnort sunnlies,

The followina duties and taxes have been taken
into account for import sunonlies:

« custon duty (CIF-value x % rate)

- municipal tax (custom dutv x % rate)

- stamn duty (ClF-value x % rate)

= harbour tax (CIF-value + custom dutv +

rnunicinal tax x % rate)

- nroduction tax (CIF¥=value + custon dutv +
municinal tax + harbour tax x
t rate)

The rates of taxes and immnort from rnrivileqed
countries have been taken into account in the
estinates.

The rates have heen calculated so that foreian
supplier are imnorted during the pecond vear
of the construction neriod.

R b ap OB G &S &S . eSS S s eSS s = e D Ee s e
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No duties or taxes have Leen considered for
enaineering and other services, Turkish sunnlies,
erection cost and for the alternatives where

the nroduction is exnorted,

Engineering

According to item 5.4 the shgineering costs
for the nroject have been calculated bv using
estimated 40 000 hours in the firat staade and
20 000 hours more in the second staqe.

Project manacement and services

Project management and procurement, erection (
supervision, training and start-up services

have been estimated to be totally

180 men/month (see items 5.5 and 5.6) in the

first stage and 117 men/month in the second

stage.

Contingencies

Contingencies for fixed canital costs have
been estimated to be 15 § of the fixed canital
to cover miscellaneous costs of canital,

Working canital

To cover the cash reauirement during the
operation tine of the nlant a monthly value
of sunnlies and wages has been reserved.

The delay which is due to the nayments of the
client is taken into account as the value of
average nonthly accounts receivable ninus value
of average monthly accounts navable which are
due to sunnly of utilitiesn.

6-16



For the supply of utilities the value for
one month's operation has been estinated,

The average value of conper in nrocess has

been estimated to be 2400 tons, when the nlant
capacity is 25 000 MTPA,.

To cover the fluctuations in the demand for

wire, products have been considered to be kent for
one month's nroduction in the warehouse to
facilitate the sudden need.

‘.1.‘

Fixed capital
The estimates for alternatives are shown in

Table No. 6.1.

The detailed cost break-down for equinment
costs have been indicated in Chanter 8,

6.1.%

Working capital
Working canital has been collected into Table

m. ‘.2.

6.1.6
Domestic and foreign sunplies

The supply of canital has been estimated between
Turkish and foreign sunnlies according to Table
m. ‘.3.

Freight and erection costs have been included
in the Turkish sunnly,
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6€.1.7
Annual capital costs

Annual capital costs have heen estimated in each
alternative accordinc to the nreliminary nroject
schedule.

The main principles are:
= construction time in each stage and alternative
is 2 years
- engineering comnleted durinc the first year
= the foreign sunnlies are delivered durinq
the second year and the main share of nayments
are made then.
- working canital is invested at the beainning f
of the third year '
- @scalation for canital costs has been
estimated to be averace 12 o per vear.

The distribution of annual costs has been
presented in the Table No. 6.4.

Annuities for the carital costs for the
alternatives have been calculated so that annual
capital costs have bheen discounted to the
beginning of the nroject and the annuities have
been calculated according to the nroduction
time of 18 years. The rate of interest is

15 &,

Alternative 1 101 813 620 TL
Alternative 2 112 307 050 TL
Alternative 3 130 528 9%0 TL
Alternative 4 115 097 100 TL

The cost break-down for equioment and buildings
in Alternative 1 is nresented in Chapter §.

- e A S A A A S B T T e R O I GIb ol auw e s o
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D
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TALLE 6,4

ANNUAL CAPITAL COSTS
(UNIT = 1000 TL)

1tem 19745 197 1980 19617 1) .2 1, 2 1954
ALTERNATIVE 1 '
Fixed caplitu.

-Plut:t wrea 171 54 573 699 149 )
=Aae ersting

plant N4 T 55053 5845 - - -
«BElectrolytic

tangkhouse 006! 601~ 10007 24658 4777 1379
«J{ire l'roduction '

plunt 26045 72090 12016 S0zl 64500 10754
« Others 110024 22444 5741 55 58 11075 154 €
Subtotal 96580L 19317, 3019% f01 2 1475 0117

kg cgpital 140658 40.. 94
TOTAL 36586 193172 172855 60157 (R Y IR A I
ALTERNATIVE »

Fixed capital

« Plant areaa 2418 48 55 806

= Anode casting
plant Y1509 55058 5847% H
Electroiyte

tankhouse 55184 106368 17728
= Yire production

plant 657 50 VA 210745
- Other 15149 26298 4585
Subtotal 150010 200000 50003
Wo ital 279573 264125
TOTAL 15,0010 00020 529576 D2e410h

ALTERNATIVE 7

Fixed capital

«Plant aresa 418 4835 806
«Ancde casting

plant 21130 42261 70453
=Electrolyte

tankhouse 54665 109350 18222
«¥ire production

plant 79645 159280 26547
= Othey 1,149 26298 4393
Subtotal 17105 42010 57001

Working capital 229997

TOTAL 17705 342010 53998

1
'-- ' CﬁZﬂﬁu‘;ﬂvgﬁun/esgf
' 6=-21
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Pixed capital

«Plant ares 1719 44 1o 1998 2.3
=Anode casting

plant 20826 4165 £94? - -
=Electroiyte

tankhouse 51055 62109 3397H 47 A- 7874
wire production

plant 45559 87120 46130 65214 10937
.ﬂéners 11c¢ y Y, 1107¢

ubtotal
Norking capital. AAPNE 200000
TOTAL 108384 215767 359568 1.0940 282460
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¢.2
Operating ooete
¢.3.1 ,
General The onerating costs estimate for the nlant

colplen consists of estimates of variable

ond fixed operating costs. The nrice estimate
for blister cooner has been considered in this
section. ‘

6.2.2
Bxteat of estimates
The estimates have been calculated in each
stage of the alternatives for the followina iteme:

Raw material
= blister coprer

I
I
l
|
|
|
|
i
|
i
Operating costs
I Variable costs:
- power
. - gsteam
= process water
' - cooling water ,
= compressed air d
- o4l
' = propane '
- barytes
' - sulphuric acid
= limsetone
l - graphite dies !
- charoocal
- maintenance
. = miscellaneocus
' Pined coste:
= labour weges
- tuﬂ‘uurtu
' = marketing expenses
= fiscellanecus
i

)
' otk O
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6.2.3
Basis for estimates
Blister copper

Utilities

6-11

The amount of blister is hased on nrocess
calculations. The nrice of import blister has
been considered according to the LM™E quotation
and Turkish blister is based on information
from Turkey. A

The consumption of utilities is based on
process calculations and unit nrices on
information from Turkey and in some cases on
world market prices takinag into account the
Turkish import taxes.

Unit prices:

- electricity 0.4793 TL/Kwh
- oil 2 TL/ka
- sulphuric acid 1 200 TL/MT
- wood poles 2 600/1 900 TL/m>
- propane 10 TL/kq
- lime (untreated) 0.50 TL/kq
- process water i | TL/m3
= cooling water 0.1 ‘rL/m3
- barytes ‘ | 4 TL/kg
- compressed air 0.2 TL/m3
- graphite dies 160 TL/nc
- graphite power 25.5 TL/kq
- charcoal 11.2 TL/kg



Maintenance costs

Wages and salaries

- Marketing expenses

Miscellaneous

6-12

Maintenance materials for the plant complex
have been oltimgted on the basis of Outokumpu
Oy's experience for similar plants as follows:

- anode casting 10 ¥ of equipment prices
- electrolytic refining 5% * " "
- rod casting 15 ¢+ " " "
- wire rolling and
drawing 10 & * " "

Labour and staff costs have been based on the
manning list of the plant (see Item 4.8.1)
and on the average annual wages in Turkey.

The marketing expenses have been calculated
according to sale incomes, taking 1.5 % from
the sales and 1.5 ¢ more for acents' fees if
it is marketed abroad.

The marketing expenses include the salaries of
sales personnel and sales promotion costs.

The expenses have been taken into account as a
decrease in the sale price of Cu-wire. The sale
prices have been considered on MOB-basis.

Variable miscellaneous costs include general
laboratory costs, internal transnortation costs
and utilities with low consumntion. These
costs have been calculated on the basis of
other variable costs taking 15 t from them.



= cost information and unit prices from Turkey

6-13

Fixed miscellaneous costs include consumption
of office materials and contingencies of
operating costs. 15 % for other fixed
operating have been estimated to cover these
costs.

6.2.4
Operating cost estimates

Raw materials
Price of blister

Turkish blister price
- 37 000 TL/t

Import blister

Cu-price for one ton of blister

- 1000 kg x 99 % Cu - loss 0.3 % = 987 kg

- price of LME quotation for Cu wire bars =
900 £/t = 25 641 TL/t

- 987 kg/t x 25 641 TL/t = 25 308 TL/t

- treatment charge 8.8 US¢/lbs = 3.10 TL/kqg
987 kg x 3.10 TL/kg = 3 059.7 TL

- 25 308 - 3 059.7 = 22 248 TL

Au-price of one ton of blister
- average 20 g Au
- loss 1 gaAu
«-20gAu - 1 g Au = 19 g Au/t
- price of LME quotation for cold =
111 USBE /troy OZ = 177.6 TL/troy 02 =

1071.1 TL

- treatment charqge 35 USS/kqg = 560 TL/ka =
10.64 TL

- 1071.1 TL = 10.64 TL = 1060.43 TL
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Ag-price for one ton of blister
- average 200 g
- loss 35 kq
- 200 g - 35 kg = 1635 g Ag
- price of LME quotation for silver =
2.7%5 £/troy Oz = 78.35 TL/troy Of = 410,35 TL
- treatment charge 4 USf/kg = 64 TL/kg= 10.56 TL
- 410,34 TL - 10.56 TL = 399,78 TL

Total price for one ton of blister

- price of Cu + Au + Ag =
22 248 TL + 1060.43 TL + 399.78 TL =
23 798.21 TL/t blister

Total costs for raw materials ner year in the
various cases at the capacity of 25 000 MTPA

Turkish blister
- 37 700 TL/t x 25 253 t/a = 952 038 100 TL/a

Import blister withour taxes
- 23 708,31 TL/t x 25 253 t/a = 598 703 430 TL/a

If the nroduction of the plant is marketed
on domestic markets it will have to increase
imnmort duties and taxes by 128.7 t (see item
3.8 of the marketina study).

- 2,237 X 23 708,21 = 54 220.68 TL/t blister
- 25 253 t/a x 54 220,68 = 1 369 234 830 TL/a
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Verisble costs
Capacity 25 000 MTPA
- Electricity
29960 Mwh x 0.4793 TL/kWh = 14 359
Steam
20000 t No costs -
Process water 3
3500 m) x 1 TL/m = 3
Cooling water
1160000 m3 0.10 TL/m’= 116
Compressed air
1313000 m® x 0.2 TL/m> = 262
0il
1240 t x 2 TL/kg = 2 480
Propane
124 t x 10 TL/kg = 1 240
Barytes
S0 t x 4 TL/kg = 200
sulphuric acid
400 t x 1200 TL/t = 480
Lime stone
460 t x 0.5 TL/kg = 230
Graphite dies
3300 pcs x 160 TL/pc = 580

828 TL/a

500 TL/a

000 TL/a

600 TL/a

000 TL/a

000 TL/a

000 TL/a

000 TL/a

000 TL/a

000 TL/a
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- Graphite powder
18.5 t x 25.50 TL/kg = 471 750 TL/a

Charcoal
130 m3 x 11.2 TL/kg = 582 000 TL/a

20 617 500 TL/a

Maintenance

Miscellaneous

15 %+ x other variasble

costs = 6 235 677 TL/a
Total for variable costs 47 806 355 TL/a

BB EBE=ITWIZTZT =

when the capacity of the nlant is increased by
25 000 MTPA the variable costs will be doubled.

Capacity 25 000 MTPA
- Labour
94 x 75000 TL/person = 7 050 000 TL/a

- Staff |
21 x 135 000 TL/person = 2 835 000 TL/a 4

-Miscellaneous
15 & other fixed costs = 1 483 000 TL/a
Total ' 11 368 000 TL/a

CTNEERNENESSrynoT

Capacity 50 000 MTPA
- Labour
151 x 75 000 TL/person = 11 325 000 TL/a

- sStaff

25 x 135 000 TL/person = 3 375 000 TL/a
-Miscellaneous

15 $ x other fixed costs =_2 205 000 TL/a
Total 16 905 000 TL/a

[ ]
| | Fixed Costs
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Total oparating costs

Alternative 1
First stage 25 000 MTPA

Variable costs 1912,27 TL/t Cu-wire 47 806 855 TL/a
Fixed costs 454.72 TL/t Cu-wire 11 368 000 "
Total 2366.99 TL/t Cu-wire 59 174 855 TL/a

MIETETTI S BITTRER

Second stage; additional canracity 25 000 MTPA
variable costs 2048.41 TL/t Cu-wire 51 210 281 TL/a
Fixed costs 221.48 TL/t Cu-wire 5 537 030 "
Total 2269.89 TL/t Cu-wire 56 747 281 TL/a

AT ORISR I T X

Alternative 2

Export marketing to the end of 1982

Variable costs 1912.27 TL/t Cu-wire 95 613 710 TL/a
Fixed costs 338,10 TL/t Cu-wire 16 905 000 TL/a
Total 2250.37 TL/t Cu-wire 112 518 710 TL/a

Domestic marketing from 1983
Variable costs (additional)
68.07 TL/t Cu-wire 3 403 426 TL/2
Fixed costs (additional) -
Total 68.07 TL/t Cu-wire 3 403 426 TL/a

Alternative 3

Capacity 50 000 MTPA

variable costs 1980.34 TL/t Cu-wire 99 017 136 TL/2
Fixed costs 338.10 TL/t Cu-wire 16 905 000 TL/a
Total 2218.44 TL/t Cu-wire 115 922 136 TL/a

6-29
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Alt \'4

First stage 25 000 MTPA

variable costs 1980.34 TL/t Cu-wire 49 508 568 TL/a
Fixed costs 454.72 TL/t Cu-wire_ll 368 000 Ti/a
Total 2435.06 TL/t Cu-wire 60 876 568 TL/a

Second stage; additional capacity 25 000 MTPA
Variable costs 1980.34 TL/t Cu-wire 49 508 568 TL/a

Fixed costs 221.48 TL/t Cu-wire 5 537 000 TL/a
Total 2201.82 TL/t Cu-wire 55 045 568 TL/a

Domestic and foreign supplies

As import supplies barytes, graphite dies and
graphite powder have been considered.

In the alternatives where the production is
sold to domestic consuners the import taxes
have been estimated to be 100 %.

Annual operating costs during the production years

Raw g_lgteriala

The increases in blister prices per year have
been estimated to be 11 § for Turkish and
import blister.

Operating Costs
Annual operating costs for each stage and

alternatives have been estimated according
to the rate of escalation 15 % per year.

The distribution of annual operating costs and
blister prices without escalation has been
presented in the Table No. 6.5.

6-30
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6.3
Incomes
6.3.1
General

6.3.2

Basis for Estimates

B

6-19

The income estimation for the electrolytic
refinery plant consists of the sale incomes
from several gqualities of copper vire products,
gold and silver.

According to the definition of alternatives in
jtem 6.1.2 and process calculations the
productions are as follows:

- 25 000 MTPA Cu-wire products

§ 0.4 mm 834 t/a 5
g 0.6 mm 833 "
§ 0.8 mm 833 "

’ 100 - 10‘ mm 3750 »
’ 1.‘ - 305 mm 6250 "

§ 4 mm 6250 "
§ 8 mm 6250 "
25000 t/a

- 490 kg/a Gold in anode slimes
- 4900 kg/a Silver in anode slimes

When the capacity is increased to 50 000 MTPA
the afore mentioned quantities will be doubled.

The prices and incomes are as follows:

Wire products

In_Turkey

g 0.4 mm

§ 0.6 mm 55.15 TL/kqa
§ 0.8 mm

1.0 - 1.4 mm 53,50 TL/Kkg
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#1.4-3.5mm ) 52.55 TL/kg
# 4 mm /
§ 8 mm 51.45 TL/kg

Weighted mean 52 677.5 TL/kg x 25 000 t
= 1 316 937 500 TL/a

(marketing costs are included)

Abroad
The average price of Cu-wire nroducts abroad is:
LME quotation for wire bars 880 £/t
+ price difference between
wire bars and wires 44 €/¢
924 £/t = |

26 324,79 TL/t

+ sale organization and agent fee 3%

1.03093 x 26 324.79 = 27 139.02 TL/t
25000 t x 27 139,02 TL/t = 678 475 500 TL/
Gold
The selling price of gold is LME quotation
111 Usg/troy 02 = 56 941.33 TL/kg
/. 45 £/kg = 1 282,05 "
55 659,28 TL/kg

0.80 TL/kg
55 658,48 TL/kg

"

./. bulk treatment 50 USS/t

27 272 655 TL/a

490 kg x 55 658.48 TL/kg

Silver

The selling price of silver is LME

quotation

2.75 €/troy 02 = 78,35 TL/troy OZ 2 512.02 TL/kq
/. 30 £/kg = 854.70 TL/kg

1 657.28 TL/kq
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1 657.28 TL/kg
./. bulk treatment 50 USSt = 0,80 TL/kg
1 656.48 TL/ka
490 kg x 1 656.48 TL/kg = 8 116 752 TL/a

Estimate of incomes _
The estimate for incomes for each alternative
without escalations is(18 years' production life):

CE&U&“&»y&nzC%P

Alternative 1

First stage 25 000 MTPA production from 1980

Cu-wire first year 18 000 MTPA 488 502 360 TL
2 x 678 475 500 1 356 951 nooO "
Gold first year 353 kg/a 19 647 443 "
2 x 27 272 655 54 545 310 "
Silver first year 3530 kg/a 5 847 374 "
2 x 8 116 752 16 233 504 "
./. marketing costs 55 363 600 "
First stage + second stage = 50 000 MTPA, prod.
from 1983
Cu-wire first year 47 500 MTPA 2 502 181 250 TL
14 x 2 633 875 000 36 874 250 000 "
Gold first year 931 kg/a 51 818 045 "
14 x 54 545 310 763 634 340 "
Silver first year 9310 kg/a 15 421 829 *
14 x 16 233 504 227 269 056 "
./. marketing costs 590 646 469 "
TOTAL 41 730 291 442 TL

6-33
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Altegnative 2
Capacity 50 000 MTPA, production from 1980
Cu-wire first year 35 000 MTPA 949 865 700 TL

2 x 1 356 951 000 2 713 %02 000 "
15 x 2 633 875 000 39 S08 125 000 "
Gold first year 606 kg/a 38 181 717 *
17 x 54 545 310 927 270 270 "
Silver first year 6860 kg/a 11 363 453 *
17 x 16 233 S04 275 969 568 *
./. marketing costs 702 534 906 *
TOTAL 43 723 142 002 TL
Alternative 3

Capacity 50 000 MTPA, production from 1980
Cu-wire first year 35 000 MTPA 1 843 712 500 TL

17 x 2 633 875 000 44 775 878 o000 "
Goid first year 686 kg/a 30 181 7117 *

17 x 54 545 310 927 270 270 "
Silver first year 6860 kg/a 11 363 453 *

17 x 16 233 504 278 969 568 "
./. marketing costs 699 293 813 *
TOTAL 47 173 078 696 TL

Alternat 4
First stage 25 000 MTPA, production from 1982

Cu-wire first year 18 000 MTPA 948 19% 000 TL
second year 1 316 937 o000 *

Gold first year 35) kg/a 19 647 443 *
second year 27 272 65%% "

Silver firet year 3530 ka/a 5 847 374 *
second year 8 116 752 *

o/ marketing costs 67 993 975 *

6-34

bercentage change of Estimated




e ap b G & O A 2 A S G TR By Y v o o o o o o

i

6.3.4
Annual incomes

At O
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First stage ¢+ second stage = 50 000 MTPA, prod.

from 1984

Cu~wire firet year 47 500 MTPA 2 502 181 250 TL
19 x 2 633 875 000 39 %S08 125 o000 "

Gold firet year 931 kg/a 51 818 045 °
13 x 54 %43 310 818 179 650 "

Silver first year 9310 kg/a 15 421 829 "
15 x 16 233 504 243 502 560 "

+/. marketing costs 630 154 594 "

TOTAL 44 767 136 489 TL

EXTTRBEREEEERIRNEN

T™he escalation for the products of plant has been

estimated for

= Cu-wire products average 10 ¢t per year

- Gold average 1976-1980 ) \ ver year
1961-2000 5 s per year
= Silver average 4 § per year

et ——— e A T ———— 1
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6.4

Profitability calculations

6.4.1
General

6.4.2
Annual proceeds

ﬂMa/ ﬁy

The comparison between the alternatives will be
made by calculating the rate of return and pay-back
period of each alternative without escalation.

On the basis of these and other factors a hasic
alternative will be chosen on which the escalation
is calculated, taking the following into account:
- rate of return and pay-back period

- gensitivity analysis

- risk analysis

- cash flow

The annual proceeds of the investment alternative
without escalation before income taxes have been
indicated in the Table No. 6.6.

These average annual proceeds have been calculated
on the basis of 18 years®' production time.

The annual capital costs have been discounted to
the beginning of the project and the annuities have
been calculated according to 18 years® nroduction.
The rate of interest 15 % has been used.

Investment costs are according to item 6.1.7.
Operating and raw material costs are according to

items 6.2.4 and 6.2.6.

Incomes are according to item 6,3.4.
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Return on investment and pay back period
When making profitability calculations to find
out to return on investment and pay back period

the following principles have been used:

« The 1ift of investment is 2Q years and the

construction time for each stage of the
alternatives have been considered to be 2 vears.

- The depreciated value tor the alternatives 18
1 562 925 000 TL
2 565 743 000 TL
3 562 614
4 545 743 000 TL

alternative
alternative
alternative
alternative

The pay-back period has been calculated using
the rate of interest 15 %, depending on the rate
of interest of loans in Turkey.

- short period loans 2-5 years, 14 %

- longperiod loans, over 5 years, 17 i

30 v production tax of the increased value of
products has been taken into account but no
incomes taxes

The result of calculations are shown in the

following.

?—--_-u-n——-——-—-

140.7
37.0
oUT9er

197
17621.7[25454.7

1996
134.0
35.6

1863.7
318, ¢
2181.9

1620,.6
276,17
1797.3

6| 17452.1119197.4

6

)0 000 TL
2

4

04 19301:2 17039,4
0] 15351.2 17059.9

2
:
8

700.6

681.1
17869,.,6 1992249

2
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Alternative 1

(without escalation)
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(Unit = 1000 TL)
Year Capital Net Blister Prices Net before
costs incomes Oneratina costs  income
Production Tax taxes

1978 96 586

1979 193 172

1980 172 853 449 341.4 489 687.2 9 654.2
1981 62 137 693 511.9 675 702.3 17 809.6
1982 124 273 693 511.9 675 702.3 17 809.6
1983 423 011 2 53] 886.6 2 116 573.3 415 313.3
1984 2 665 143.8 2 227 082.1 483 061.7
1985 2 665 141.8 2 227 082.1 438 061.7
1986 2 665 143.8 2 227 082.1 438 061.7
1987 2 665 143.8 2 227 082.1 438 061.7
1988 2 665 143.8 2 227 082.1 438 061.7
19089 2 665 143,.8 2 227 082.1 438 061.7
1990 2 665 141.8 2 227 082.1 438 061.,7
1991 2 665 143.8 2 227 082.1 438 061.7
1992 2 665 143.8 2 227 082.1 438 061.7
199% 2 665 1413.8 2 227 082.1 438 061.7
1995 2 665 1413.8 2 227 082.1 438 061.7
1996 2 665 1413.8 2 227 082.1 438 061.7
1997 3 228 068.8 2'227 082.1 1 000 9R6,7
Total 1 072 032 42 29) 190 35 136 814.5 7 156 13175.5
Rate of return: 25.8%

Pay-back period: 10 years

:-g &
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Alternative 2 (without escalation)
(Unit = 1000 TL)
Year Capital Net Blister Prices Net before
costs incomes Overating costs income
Production Tax taxes
1978 167 569
' 1979 335 137
1980 335 429 970 914.9 946 971.6 23 943.3
. 1981 1 387 023.8 1 345 573.7 41 450.1
1982 1 387 023.8 1 345 573.7 41 450.1
' 1983 264 125 2 665 143.8 2 227 082.1 438 061.7
1984 2 665 143.8 2 227 082.1 438 061.7
' 1985 2 665 143.8 2 227 082.1 438 061.7
1986 2 665 1413.8 2 227 082.1 438 061.7
1987 2 669 143.8 2 227 082.1 438 061.7
. 1988 2 665 143.8 2 227 082.1 438 061.7
1989 2 665 1413.8 2 227 082.1 438 061.7
' 1990 2 665 143.8 2 227 082.1 438 061.7
1991 2 665 1413.8 2 227 082.1 438 061.7
' 1992 2 665 143.8 2 227 082.1 438 061.7
1993 2 665 143.8 2 227 082.1 438 061.7
. 1994 2 665 143.8 2 227 082.1 438 061.7
1995 2 665 143.8 2.227 082.1 438 061.7
1996 2 665 143.8 2 227 082.1 438 061.7
l 1997 3 230 886.8 2227 082.1 1 003 804.7
' Total 1 102 260 44 287 862.5 37 044 350.5 7 243 512
Rate of return: 22.7%
' Pay-back period: 10 years
|
i
|
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' 15 % x other fixed costs = 2 205 000 TL/a
Total 16 90% 000 TL/a
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Alternative 3 (without escalation)
(Unit = 1000 TL)
Year Cavital Net Blister Prices Net before
costs incomes Onerating costs income
Production Tax taxes
1978 171 005
' 1979 342 010
1980 596 999 1 865 598.4 1 564 027.3 301 571.1
l 1981 2 665 143.8 2 227 08a2.1 438 061.7
1982 2 665 143.8 2 227 082.1 438 061.7
1983 2 665 143.8 2 227 082.1 438 061.7
' 1964 2 665 143.8 2 227 082.1 438 061.7
1985 2 665 143.8 2 227 082.1 438 061.7
' 1986 2 665 1413.8 2 227 082.1 438 061.7
1987 2 665 143.8 2 227 082.1 438 061.7
' 1988 2 665 143.8 2 227 082.1 438 061.7
1989 2 665 143.8 2 227 082.1 438 061.7
) ' 1990 2 665 143.8 2 227 082.1 438 061.7
1991 2 665 143.8 2 227 082.1 438 061.7
1992 2 665 143.8 2 227 082.1 438 061.7
' 1993 2 665 143.8 2 227 082.1 438 061.7
1994 2 665 143.8 2 227 082.1 438 061.7
l 1995% 2 665 143.8 2 227 082.1 438 061.7
1996 2 665 143.8 2 227 082.1 438 061.7
' 1997 3 227 757.8 2 227 082.1 1 000 675.7
Total 1 110 014 47 735 657 39 424 423 8 311 234
|
Rate of return: 33.4%
' Pay-back veriod: 6 years
!
|
|
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Alternative 4 (without escalation)
(Unit = 1000 TL)
Year Capital Net Blister Prices Net before
costs incomes Operatinc costs income
Production Tax taxes
1980 108 384
1981 216 767
1982 359 568 959 464.4 807 030.1 152 434.3
1983 122 940 1 332 571.9 1 116 456.5 261 115.4
1984 202 460 2 531 886.6 2 116 573.3 415 313.3
1985 2 665 143.8 2 227 0682.1 438 061.7
1986 2 665 1413.8 2 227 082.1 438 061.7
1987 2 665 143.8 2 227 082.1 438 061.7
1988 2 665 143.8 2 227 o08a.1 438 061.7
1989 2 665 143.8 2 227 o082.1 438 061.7
1990 2 665 141.8 2 227 o082.1 438 061.7
1991 2 665 141.8 2 227 o082.1 438 061.7
1992 2 665 143.8 2 227 082.1 438 061.7
1993 2 665 143.8 2 227 o082.1 438 061.7
1994 2 665 143.8 2 227 082.1 438 061.7
1995 2 665 143.8 2 227 082.1 4308 061.7
1996 2 665 1413.8 2 227 082.1 438 061.7
1997 2 665 143.8 2 227 082.1 438 061.7
1998 2 665 143.8 2.227 082.1 438 061.7
1999 3 210 906.8 2227 o082.1 983 824.7
Total 1 090 119 45 346 842.9 37 446 291.4 7 900 551.5
Rate of return: 32.9%
Pay-back period: 7 years
7-
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Selection of alternative

ngdu‘;aynazez;

The rates of return and nay-back periods calcu-

lated for the alternatives have proved that '
Alternative No. 3 would be the best. This alter-
native is based on domestic blister, capacity

S0 000 tons of comper wire per vear, and marketing

of the products in Turkey.

The result of Alternatives Nos. 1 and 2 shows
that the profitability of the plant would be
weakened on nresent world markets, when the pro-
duction is started with import blister and foreicn
markets. Alternative No. 1 is the most favourable
of these alternatives. The production would then
be started with the canacity 25 000 tons per
year; expansion to 50 000 tons ver year as soon
as possible and domestic oroduction.

If this period for exvansion is three years, the
rate of return would fall from 32.9% to 25.8%.

A shorter veriod would improve the result and a
longer neriod would worsen it.

Alternative No. 1 has, however, the following
advantages comvared with Alternative No. 3

- the investment of the plant will be divided
over several vears

- it will be easier to start the operation in
two stages

- experience on export markets will be gained
as early as possible before EEC custom
barriers are removed

7-3

Turkish custom walls. The new plant must be
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- it will be ecasier to turn to domestic
markets when the demand has grown, as the
products and sales orcganization are ready.

On the basis of these factors, Alternative No. 1
can as a whole (apoarently) be selected as the
most favourable.

An investment calculation, in which the evaluated
escalation factors for different components of
investment have been taken into account, has been
calculated for Alternative No. 1.

7-4
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6.‘.3
Sensitivity analysis
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y Vv.% it
# 0.6 mm 55.15 TL/kq
g 0.8 mm J

# 1.0 -1.4 mm 53,50 TL/kg

6-32

Alternative 1

To investigate the influence of different
investment parameters on the rate of return on
investment a sensitivity analysis has been made.

The following parameters have been studied by
the sensitivity analysis: how much the rate of
return depends on the unit price of Cu-wire
nroducts, variable costs, nrice of blister and
the sum of fixed capital costs.

The limits of alternation of the estimated
value are:

Lowest value Hichest value

Unit price of Cu-wire - 20% + 20%
Blister price - 20% + 20%
Variable costs - 20% + 20%
Fixed costs - 20% + 20%
Fixed capital costs - 20% + 20%

The sensitivity analysis indicated that the return
on investment to a great extent devends on the
price of wire products and blister, but changes

in amounts of fixed capital and operating costs
have a very small effect on it.

The results of the sensitivity analysis have
been presented araphically on the next pages.

Unnecessary auntomatiza®tinn hases haoan avatdad in



./. 30 £/kg = OO&,., /Y
' 1 657.28  TL/kg

CURVES OF SENSITIVITY
% rmtﬂ Chonge in purchase price of blister

Change n sales
price of products

CURVES OF SENSITIVITY

Change in soles amount

u n fined capitol
<0 «20 «30
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6.4.4
Risk analysis

Alternative 1

6-33

To find out in which limits the rate of return on '
the investment orobably well be, the risk analysis
has been made using the "Monte Carlo" method.

As the bases of analysis the estimated probabili-
ties of the chanaes in orice and production of Cu-
wires, blister price, variable costs and fixed

costs have been given.

Percentage change of
nroduction of Cu=-wires
from the estimated value
- 208 =« = 10%
- 108 - 03

0y - 10%

108 = 20%

208 - 30%

Percentage change of vorice
for Cu-wires from the esti-
mated value
- 208 - =~ 10%
- 108 - 0%

0y - 108

108 - 208

208 - 30%

Percentage change of price
for blister from the esti-
mated value
- 208 - - 10%
- 108 - 0%
0oy - 10%
108 - 20%
208 - 308

Estimated
probability
of the change

29%

55%

154

1%

-4

Estimated
probability
of the change

5%

25%

408

20%

108

Estimated
probability
of the change

48

5%

45%

30%

168
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Percentage change of Estimated
variable costs from orobability
the estimated value of the change
- 208 - = 10% ar
- 103 = 0% 17t

0% = 10¢ n

108 - 20% ‘ 254 ‘

208 - Jor 180
Percentaqge chance of Estimated
fixed costs from ~ probability
the estinated value of the change
- 208 - = 10% i
- 10% =~ 0% 14

0% = 10% 45¢

108 - 20% 26 ¢

208 - 30% 1n

The risk analysis shows that on the basis of
estimated orobabilities for different comoonents
of investment calculation the return on investment
is between 20 and 27% at a orobability of 65%,.

The cumulative orobability curves of the rate of
return are vresented below,

64
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6.4.9
Cash flow calculation and financing

Alterpative 1

T™he annual cash flows have been discounted
acoording to the rate of interest 15t to the
ond of the first vear.

Financing The method of financirc is not known. In order to
get an idea of the influence of financing on the
vay-back veriod, the financing has been examined
accordino to the following excamnle:

In this estimate the financing of investment

is divided into

- loan 60%, 643 219 000 TL, rate of interest
158, vay-back period § years

- own financing 408, 462 611 000 TL + interest
of loan untila the end of 1983, 52 491 250 TL

T™e financing requirement is:

i @

|
|

|

|
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|

|

!
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T™he repayment period for the loan has been
caloculated to beuin after the last share of the
1oan has been taken.

Interest on borrowed capital

Year Debt at the Interest Amount
becinning of at 198 paid back
the year

198) 33798000 3069700

1982 95935000 14390290 » Own financing

1983 220200000 33031200
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Annual cash flows
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Year Dept at the Interest Amount

beginning of at 15% paid back

the year
1984 643219000 96482850 80402375
1985 562816625 84422494 80402375
1986 482414250 72362137 80402375
1987 402011875 60301781 804021375
1988 321609500 48241425 80402375
1989 241207125 36181069 80402375
1990 160804750 24120712 80402375
1991 80402375 12060356 80402375

The annual net cash flows with financing have
been presented in the Table No. 6.7.

Escalated annual net cash flows without financing
and discounting have been presented in the
Table No. 6.8.

Cumulative cash flow curves for various cases
have been nresented in the Fig. No. 6.9.

The curves show that financing according to the
example will extend the nay-back veriod from 10
to 11 years. In addition it can be proved that
the overation of the plant will bring losses
after 16 project years, if the escalation is
according to estimaten.

On the estimated terms of financing and escalation
the investment does not pay itself back, but small
improvements in the terms of financing or not so
pessimistic cost development have such an effect
that the pay-back period might be 15-16 yvears.




TABLE No. 6,7
ANNUAL DISCOUNTED CASH FLOW WITHOUT K3CALATION
(The financing has been taken into account)
Unit 1000 TL
Year Inflows Outflows Net
Net Capital Blister prices, { Interesat cashflow
incomes coats operating costsy of loan
production tax

1(1978) 96586 -9 586
2(1979) 167963 167967
3(1980) | 339747 | 130¢ 94 370252 -1 1194
4(1981) ] 455984 | 40855 447074 3333 - 52478
| 5(1982) | 396481 71047 386299 8227 - 69092
6(1983) | 1258601 | 210279 1052149 16420 - 047
7(1984) | 1152143 962768 41710 147665
8(1985) | 1001828 837160 31734 152954
9(1986) | 851236 728033 23655 119548
10(1987) | 757434 6329%7 17138 107559
11(1988) | 658557 5507412 11920 96325
12(1989) | 572739 478600 1775 86 364
13(1990) | 498115 416242 4508 77365
14(1991) | 433086 361901 1960 09225
15(1992) | 376585 314687 61898
16(1993) | 327280 273486 53794
17(1994) | 284637 237852 46785
18(1995) | 247592 206896 40696
19(1996) | 215344 179948 55396
20(1997) #226610 156341 70269
Total 10073999 | 717424 8590137 168360 598058
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7.
CONCLUSIONS

7.1
General

7.2

7=-1

The aim of surveys made in Turkey durinag the
study work and plans and calculations made after
that has been to form an illustration, as wide as
vossible, on the situation in Turkey of today and
on future possibilities to refine copver to vari-
ous products.

The aim of the study is to give the bases for
possible further actions within the limits of
accuracy and to emphasize those factors on which
it will be profitable to pay special attention.

Field survey in Turkey

Our aim during the field survey was to gather
needed basic information from as many sources
as possible in order to get an objective result.

In our opinion the bases connected with the plant
design, like _

- products and markets

- location and cavacity

- available raw materials and utilities

- equioment sunplies from Turkey

were sufficiently cleared up.
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7.3
Markets

On the other hand, matters regarding financing,

like

- loans, their nay back veriods and interests
- import taxes and duties for equinment

- taxes and duties of raw materials

- product taxes

- taxation on pnrofits, depreciations etc. and

possible allowances and liberations in
various situations would need clearer expla-
nations in connection with the further
actions.

As shown in the marketing study the most favour-
able products within the investment period would
be copner wires the demand for which now is
growing by 15-20% oer year due to Turkey's strona
industrialization degree. The growth rate of
demand will, however, decrease in a longer period.

The calculations showed that it will be consider-
ably more nrofitable to start the nlant on the
basis of domestic blister and markets than foreian
blister and markets.

Part of the capacity of the plant should, however,
be directed towards exportation for the following
reasons: Regarding Turkey's balance of trade it
is necessary that the new plants produce export
articles and remlace imports. Secondly, Turkish
plants must get experience on exovorts and be
prepared for the hardened international competi-
tion caused by EEC. Regarding marketing the best
time for investments is just now, because the
vlant will get a good start-up protected by
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7.4
Bite selection

7.5
Cipaclty

7=-3

Turkish custom walls. The new plant must be
orepared for the new situation after 10-20 years,
wvhen customs between Turkey and EEC will be
removed according to their agreement. {

On the basis of surveys the economically most
favourable site was found out to be the K.B.I.
smelter area in Samsun. The calculations are based
on and valid only for this site selection.

I1f any other factors than these mentioned in
the study will require the site to be chosen else-
vhere, new calculations must be made.

Based on the plans for expansion regarding pro-
duction of Turkish blister, on the present electro-
lysis capacity and growth rate of demand, the ca-
pacity of the plant has been chosen to 25 000 tons
of copper wires per vear in the first building
stage. This production will be based on import
blister and marketing abroad for the vart which
exceeds the demand on domestic markets.

The ovrofitability calculations show that it will
be profitable to start using domestic blister

and markets as soon as possible in the production.
Three years have been used in calculations. When
the demand for domestic blister production and
coover products grows, it will be profitable to
expand the production in the second stage to

S0 000 tons per year.
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7.6
Process

7.7
Plant

T=4

Moreover the calculations show that if the plant
would be based only on import blister and foreign
markets, the capacity should be considerably
bigger, about 100 000 tons ner year, before the
unit would be economically nrofitable.
Considerinc national economic views such a big
investment would not be the best possible, also
because of the big risks of 1it.

The vprocess selection and desian of the ovlant
have been based on typical domestic blister.

The plant in this case is new and the process
is new for its users, so that the aim in the
orocess selection has been to select a reliable
final result avoiding risks.

A lower cuality of import blister could make

the recovery of by-products, like Ni, profitable,
but, on the other hand it is likely that harmful
impurities should be eliminated.

The selected processes and equioment will qive
ovossibilities for these mentioned additions.

The capacity 25 000 tons ver year has been chosen
as the basis for the designed plant. The possi-
bilities of exvansions and their influences have
been examined sevarately.
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Unnecessary automatization has been avoided in
the plans, but it will be possible to include
this in the lavout.

The following characteristic features describe }
the designed plant: b

- equioment and buildino investment per
annual nroduction of coppmer from blister
to wire = 9 464 TL/ton of Cu~wire

- equinment and building investment for elec~
trolytic refinery ner annual production
= 3 580 TL/ton of cathode

- man hours without supervision and mainten-
ance ner cathode ton in refinery (25 000/
50 000) = 2.1/3.0

- oneratinc costs ner ton of oroduction from
blister to wires = 2.3 TL/kq.

The mentioned characters are according to
international onractice.

The total investment costs of the plant are as
follows:

- lst stage 462 611 000 TL
- 2nd stagqe 609 421 000 TL

Normal import duties and taxes, 30-40%, have
been imposed on those foreign equinment sunplies
which are marketed on a domestic basis. Possible
allowances for taxes and duties will decrease
investment costs corresvondiogly.
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7.8
Profitability

7=-6

The profitability calculations show that the

rate of return of the selected alternative will
be 25,8% and the pay=-back period without interests
of loans 10 years and 11 years, orovided that 608
of the investments will be taken as loans with
15% interest and 8 years'’ pai-blck neriod.

The sensitivity analysis showed that the wnro-
fitability of the investment will be very sensi-
tive to the ourchase nrice of blister and sales
orice of the product. 8necial attention should
be oaid on these matters in further research.

On the other hand the influences of investment
and onerating costs and chances in sales amounts

are snaller.

The profitability will improve with the transi-
tion to domestic blister and real markets
instead of ourchased blister and foreign markets,

Taking the before mentioned into consideration,
the cavacity of the nlant, the expansion of
capacity and the profitability will mainly be
dependent on the suppnly of domestic blister,

on the develooment of the Turkish blister ovro-

duction.

The orice development of blister will also
influence on the export possibilities.
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National economic effect

Foreign trade

Coprer exports

Income target

In the formulation of the consumption and pro-
duction targets, a forecast and examination of
the probable export and import figures is con-
sidered essential. According to the Third Five
Year Development Plan 1973-1977 Turkey's aim
is to get a zero current account deficit by the
year 1982, The average annual growth rate of
exports must then be maintained at 10% up to
the year 1987, In Fig. No. 7.1 foreiagn trade
and balance of trade during the last ten years
are shown.

The development of copver exvorts is shown in
Fig. No. 7.2. About 20-30% of the production of
the electrolytic refinery to be built can be
estimated to be exvorted. This means exportation
of about 5 000 - 8 000 tons of cooper wire ver
year, which corresnonds to an addition of about
US$ 12-18 million in exvorts.

The aqrowth rate of the Gross National Product
is estimated to be recently 8.6% per year, and
9.6% for the future (Pig. No. 7.3).
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Investment for mining

Employment

The domestic demand for mining products is
expected to grow by an average annual rate of
13%., In order to keen pace with the arowing
demand it is anticipated that the output of the
mining sector will increase by 15.3% per year
on an average. During the ‘ast ten years invest-
ments of about 10 billion TL.have been made in
the mining. And for the next five year veriod
it will be about 15 billion TL. About 40% of
these investments should be allocated to pros-
vecting, exoloration and research.

In the following table the development of
unemployment in Turkey during the last few
years is shown.

LABOUR (million people)

1962 1967 1972 1973 1974 1975 1976

Labour force supply 12.2 13.4 14.3 14.7 15.1 15.6 16.0

Labour force surplus
Unemployment rate %

1.1 1.4 1.6 1.6 1.9 2.0 2.1
9.0 10.4 11.1 10.8 12.6 12.8 13.1

Considering the develoobment of unemployment the
effect of the coprer electrolytic refinery will
be considerable. The plant will directly employ
about 170 ocersons, but indirectly, including
families and pnublic services, about 600-800
persons will be emvloyed.

343
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8.
APPENDIX No. 1

1.0 Cost break-down, Alternative 1
1.1 Pirst stage, capacity 25 000 NTPA
1.2 Second stage, capacity from
2% 000 to 50 000 MTPA

of 26
r: 420 %
Total

T2 D ® NN
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APPEBIDIX Mo, 2
CONTIENTS
1. Drawings
1.1 PMlow sheet Dwg No. 738132-1/0
1.2 Bquipment diagram Dwg No. 738133-1/0
1.3 Plot plen Dwg No. 738134-1/0
1.4 Blister refining and
anode casting, lay-out Dwg No. 738137-2/0
1.5 Electrolytic tank house,
lay-out Dwg No. 738135-1/0
1.6 Wire production plant,
lay-out Dwg Yo, 738136-1/0
1.7 BRlectrolysis and wire
production plant,
porspective Dwg No. 738138
1.8 Single line diagrem Dwg ¥o. 738139-2/0
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APPENDIX No. 2
CONTENTS
1. Drawinas
1.1 Flow sheet Dwq No. 738132-1/0
1.2 Equipment diagram Dwg No. 738133-1/0
1.3 Plot plan Dwy No. 738134-1/0
1.4 Blister refining and
anode castina, layout Dwqg No. 738137-2/0
1.5 Electrolytic tank
house, layout Dwg No. 738135-1/0
1.6 VYire nroduction plant,
layout Dwa No. 738136-1/0
1.7 Electrolysis and wire
oroduction w»lant,
neravective Dwer No. 7381138
1.8 8ingle line diaqram Dwa No. 738139-2/0
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APPENDIX No. 3
L4
CONTENTS
1. Equinment lists
1. Equipment list for the Eapacity 25 000 MTPA
) Equinment list for copper refinery nlant

extension (total cavacity 50 000 MTPA)
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re

_Llash sepiter Ares

Anode Castina Area

__Elsctrolytic Teak Mouge Aree

|}
R
R}
M

Wl

Cooner Refininc Eauipment
Blectrolyte Purification EBquipment
Slime Treatment Equipment
Auxiliary Eauinment

Mire Profuction Ares

Rod Casting Bquioment

W2 Nod Molling Bguinment
%3 Wire Drawing EBaouipment
wé Auxiliary EBouioment

Pipinc

— e aB oS G G @ & & G & S S e S s s = =

Pioing for Plant Area

Pipine for Anode Casting Shoo Area
Piving for Tank House Area

Pining for Wire Production Plant Area

Bleetrifigetion
Blectrification for Plant Area
Electrification for Anode Casting Shop Ares
Electrification for Tank Nouse Area
Electrification for Wire Production

Plant Area




JASAENRNRL AL M08
P9.8 Instrumentation for Ancde Casting Shon Ares

RO.% Instrumentation for Tank Nouse Area
We.% Instrumentation for Wire Production Area

Civil Easineecing
Civil Bngineering for Plant Area

Civil Enqineerinn for M Casting Arse
Civil Enqineering for Tank Nouse Area

Civil Bnqineerina for Wire Production Ares
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10,
o X Copmat Mefinery Plent
It I\ash Smelter Ares
g innde_Canting BERLNERRE
.0 Anode Purnace
- oapacity 120 W% Cu
- sise § 1 600 x ¢ 700 mm
re.01.01 teel Work
- ssterial sild stesl
- weight (0 W%
79.01.02 Retfroctories
- woight 110 W%
79.01.0) Orive Bguipment
- tast érive 43 W
- slow érive 4 WM
- proumetic emsrgency drive ¢ kW
.02 ineinerator
- temperature at imles ¢1400°C
- semperature st ewtlet +330°C
79.62.01 dsesl Work
- asterisl mild sseel
- weoight appr. 20 W
9.03.02 hetfrastorios

- voight 63 ¥
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1
|
i

re.0)

r9.03.01

P9.03.02/1...2

re.03.0)

P9.04
P9.04.0)

P9.04.03/1...2

Pe.04.04/1...4

r9.08.01/1...2

Puel Oil Systes

041 Tank
- saterial mild steel
- volume 60 -3

Two (2) 011 Pumpe
- capacity max. 1 000 ke/h
- head 20 m WG
- drive 0.9 kW

01l Burmer
- capacity 150-1 000 kg/h

Propane System

Propene Tank

- material mild steel
- volume appr. %0 n’

T™wo (2) Proveane Pumpe

- capacity max. 1 000 he/h
- head 20 m» WG

- drive 0,9 kW

Blectrical Bvaporator
- cevecity maxn. 1 000 hg/h

Pour (4) Onidation/Meduction Noasles

Combustion Air Bystem

o (2) Combustion Alr Pane
- saterial wild steel

- capecity 12 000 (WFP) @’
- pressure (00 = WS
- drive 4% W

- mitivene readial danper




Autrlovngpe B

79.05.02 Coshust ion ALt Piping
- material mild steel
- diameter %00 mm
- total length %0 »

79.05.03/1...2 Swo (2) Butterfly Velves
- diamster %00 =&

r9.06 Cooling Alr System

r9.06.01/1...2 Two (2) Coolimg Alr Fane
seterial mild steel
capecity 30 000 (WFP) a/n
pressure 200 mm W0
drive 35 ¥
muitivene redial damper

79.06.03 Cooling Alr Piping
- asterial aild steel
- dianster 300 =
- sotal length %0

99.06.03/1...2 wo (2) Dutterfly Velves
- dismster 000 W

.0 Offgas OSystem

79.07.00/)...3 % (3) Offtgas Pans
ssterial acid proof stesl
capesity 30 000 (w¥9) a'/n
pressure 130 = W8
senperature +330°C
érive 160 W
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Pe.07.02

79.07.0¥)/1...4

.0

79.09.0)

.10

r9.10.0)

Offgas ducts

- ssterial carbon steel
- diameter 1 000 mm

- total length 70 m

Pour (4) SBlide Gate Dampers
- diamster 1 000 mm

Stach

- height ¥ o

- saterial carbon steel
- heat insulated

Lawnder for Amode Couper

Stesl Work

- meterial mild steel plate,
velded construction
total leneth 9 &

Linings
- refractory lined

Astometic Casting and Weighing Bguipment

Cesting and Weighing Nechanise
- one intermediate ladle

- one casting ladle

- hydraulic operations

Anode Casting Wheel Bguipment

Casting Wheel

- diameter 9 %00 m

- 16 moulds made of copper

- hydraulic driving mechanion




Atolovpe By

P9.10.02

.1

.12

.13
P9.14

79.19

.16

r9.16.01

79.16.02/1...10

10=7

Nould Cooling Spray System

° spray piping

- hood above cooling area

- stean exhaust canal sbove the hood
- stean exhaust fan

Awtometic Lifting Device for Modes
- frame of welded steel cORstruction
- hydraulic and pReunatic operations

Cooling Tank for Anodes
- weter tank, volume 10 n’ made of mild

steel plate
- chain conveyor with slectrical drive

- spacing device with preumat ic operation
- platforne and stairways

Control Room for Casting Operations
Zlectronics for Casting Operations

Bydraulic Power Unit for Casting Operations
- drives 15 kW and 37 kW

Auniliary Bquipment

Overhead Travelling Crane
- capacity 2 x 3 ¢

- span 17 m

- drive 20 kW

Ton (10) Tracks for Ancde storing
- material mild steel
- each track for 40 anodes
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—Elsctrelytic Tenk Nouse Ares

R1.01

R1.01/1...144

R1.01.01

.1001002/‘0 * .l“

R1.01.03/1...4%0

R1.01.04/1...7000

R1.02

R1.02.01/1...2

lloO’OO'/‘G . .5

R1.02.03/1...2

Comper Refining Bouipment

One Nundred and Forty Four (144) Commercial Cells

- inside dimensions 1 100 x 1 330 x 4 775
- volume 7?7 -]

Concrete Work of Cells
- metal forms
- material reinforced concrete panels

One Nundred and Forty Four (144) Lead Linings
with Overflow Equipment for Commercial Cells
- saterial antimonial lead

PFour Nundred and Fifty (450) Btarter Blanks
- material of special grade titanium
- copper hanger bars

Seven Thousand (7000) Rectangular Cathode Rods
- material copper

Blectrolyte Circulating Bquipment

T™wo (2) Circulating Tanks for Electrolyte
- material coacrete

- volume 50 n"

- lead linings

Five (9) Ctrcuuun! Pumpe for Blectrolyte
- capacity 1.5 m " /min

- total head 20 m WG

- material AISI 316 or equal

- electric drive 20 kW

Two (2) Polish Filters for Starting Sheet
Blectrolyte
- flow rate 1.5 nl/latn

- material AISI 316 or rubberlined mild steel




Autolovnpn By

R1.02.04/1...9 Pive (3) Neat Exhangers for Blectrolyte
- temperature range 33-63°C
- flow rate of electrolyte 1.5 s’/nln
- steam consumption 1.0 NTPN
- material graphite

R1.02.0% Storage Tank for llaio‘
- volume 10 n’
- material, mild steel plate

R1.02.06 Pump for llzlo‘
- capacity 200 1l/min
- total head 15 m WG
- material AISI 316 or equal
- electric drive 3 kW

R1.02.07 Storage Tank for Electrolyte
- volume 60 n’
- material AISI 316 or equal

R1.02.08/1...) Three (3) Pumps for Blectrolyte
- capacity 400 1l/min
- total head 20 m WG
- material AISI 316 or equal
- electric drive ¢ kW

Stripping and Starting Sheet Preparation
Bquipment

R1.03,0}) Wash Tank for Blanks
- volume 7.5 n’
- material AISI 316 or equal
- direct steam heating

R1.03.03/1...2 T™wo (2) Racke for Stripping
- material mild steel
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R1.03.0) Starting Sheet Preparation Nechines
- cutting unit for sheets and loope
- straightening unit
- punching unit

R1.04 Cathode and Scrap Anode Waashing Bquipment

R1.04.01/1...2 Two (2) Wash Tanks for Cathodes
- volume 7.9 n’
- material AISI 316 or equal
- direct steam heating

R1.04.02 Scrap Anode Washing Bgquipment
- washing by water hoese
- plate surrounded washing ares

R1.08 Condensate Collecting and Distribution Equipment

R1,098.01 Collecting Tank for Condensate
- volume ) n’
- material AISI 316 or equal

R1.0%.02 Pump for Condensate
- capacity 300 1l/min
- total head 60 m WG
- material AISI 316 or equal
- electric drive 11 kW

R1.09.0) Peeding Tank for Condensate
- volume 2 n’
- materisl AISI 316 or equal
- compressed air connection

Rlestrolyte Purification BCULBRARC

Circulating Bguipmsent for Decopperising
Blectrolyte

(
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R2.01.01/1...2

R2.01.02/1...2

R2.02./1...2

R2.02.01

R2.03.02/1...2
R2.02.03/1...2

R3.02.09/1...3

10-11

fwo (2) Collecting and Ciroulating Tanks
for Decopperising Blectrolyte

- volume 20 nd

- material AISI 316 or equal

%wo (3) Circulating Pumpe for Decopperising
Blectrolyte

- capacity 400 1/min

- total head 200 m WG

- material AISI 316 or equal

- electric drive 4 kW

%wo (2) Decopperizing Cells
- inside dimensions 1 100 x 1 330 = 4 71718

- volume 7 u’
- slooing bottom

Concrete Work of Cells
- sstal forms
- msterial reinforoed concrete panels

%wo (2) Lead Linings with Overflow Bguipment
for Decopperising Cells

%wo (2) Gas Noods for Decopperising Cells
- material plastic or fiber glass

Demister .
- cepacity 6 000 (WrP) a'm
- material AISI 316 or equal

%wo (2) Ventilation Fane
- cepacity 6 000 (wrP) al/n
- pressure 100 mm W
- saterial AISI 316 or equal
- electric drive ¢ W
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R2.03.06/1...220
R2.0)

R2.60).01

R3.03.02
3

h3.0

R3.01.01

R3.01.02/1...2

R3.01.03/1...2

R3.01.04

10-12

Two Nundred and Twenty (220) Lead Anodes
- copper hanger bars

Neutralizing Equipment for Decopperised
Blectrolyte

Neutralising Meactor

- volume $ .

- material AlSI 316 or equal

- equipped with agitator and vent tube
- feed funnel for slime stone

Transport Tank for Neutralisation Residue
- volume 5 53
- material mild steel

flAme Treatment Equipment
Slime Collecting Equipment

Launders for Blime Collecting
- material volastic

Two (2) Floor Bumps for 8lime Collecting
- volume ) n’
- material AISI 316 or equal

T™wo (2) Vertical Pumpe for Blime
- capacity 200 1l/min
- total head 20 m» WG
- material AISI 316 or equal
- electric drive ) kW

Storage Tank for Slime Slurry

- volume 30’

- saterial AISI 316 or equal
- air agitator
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R3.02

R3,02.01/1...2

R3.02.02

R3.02.0)3

R3.02.04

Re
M.O1
R4.01.01

R4.01.02/1...18

M.01.03/1...6

10-13

Treatment Bquipment for 81lime Blurry

Two (2) Pumps for Slime Filtering
- capacity 400 1l/min

- total head 50 m WG ;
- material AISI 316 or equal 0
- slectric drive 11 kW '

Polishing Filter

- flow rate 400 l/min

- material AISI 316 or rubber lined
mild steel

Filter Press
cake volume 300 1

- filtering area 15 .2

Leaching Reactor

- volume 10 n3 s
- material AISI 316 or equal

- direct steam heating

u nt
Racks for Tank House Area
Spacing Rack for Anodes
- mnaterial unq steel

- manually operated spacing

FPifteen (15) Racks for Anodes and Scrap Anodes
- material mild steel

8ix (6) Racks for Starting Sheets
- material mild steel

[ RI——— A - -
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R4.01.04/1...12
R¢.01.05/1...2
R4.02
R4.02.01/1...2
R4.02.02
R4.02.03

R4.03

R4.03.01

R4. 04

R4.04.01

R4.04.02

10-14

Twelve (12) Racks for Cathodes
- material mild steel

Two (2) Racks for Lead Anodes
- material mild steel

Auxiliary Lifting Equipment

Two (2) Bundle Lifting Devices for Anodes
and Cathodes
- material mild steel

Bundle Lifting Device for Starting Sheets
- material mild steel

Bundle Lifting Device for Lead Anodes
- material mild steel

Weighing Equipment

Scale for Cathode Weighing
- capacity 2 MT max

Cranes and Transportation Equipment

Overhead Travelling Crane
- capacity 2 X 7.5 MT.
- span 47 m

- drive 30 kW

Overhead Travelling Crane for Side Aisle
- capacity 2 x 3 MT

- span 9 m

- drive 20 kW
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R4.04.03
R4.04.04
R4.04.05/1...2

R4.0S

R4.05.01

R4.05.02

10-18%

Fork Lift

- capacity 13 NT

Transfer Wagon for Blectrode
- capacity 5 NT

Two (2) Transfer Jacks
- lifting capacity 2 NT

Hand Tools

Stripping Tools

Short Circuit Defection Meter
- gauss meter
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10=16
) _Mire Production Ares
v Bed Casting Equipment
w.o0l/1...2 Two (2) Automatic Charging Devices for

Smelting Furnace

wi.02/1...2 Two (2) Smelting Furnaces
- channel type induction furnace
- capacity 8 MT
- smelting capacity 15 000 MTPA
- two inductors
- furnace rating 600 kW
- hydraulic tilting mechanism

w1,03/1...2 Two (2) Launders between Smelting and
Holding Furnaces
- gas tight
- electrical heated
- rating 11 kW

W1.04/1...2 Two (2) Holding Furnaces
- channel type induction furnace
- capacity 3 MT
- one inductor

- furnace rating 150 kW

W1.0% Cooling System for Inductors
- cooling air ducting, § 400, L = 30 m
- three (3) fans, capacity appr. 10 000

(NTP) m3/n
w1.06 Production Gas Generating System
- capacity 400 (NTP) nalh max
- pressure 2 mm WG
- CO content 20%
- rav material charcoal
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w.07/1...2

¥1.08/1...16

wi.o

wi.10

wi.l1/1...2

wi.12/1...2

w2

w2.01

¥2.01.01

w2.01.02

10-17

Two (2) Withdrawal Nachines
. 16 strande
- casted rod diameter 20 mm

Sinteen (16) Pairs of Coiling Machines
- hydraulic drive equipment, 1.1 kW/pair
- speed and coil diameter control

Control Desk for Smelting and Casting Operations

Vacuum Generating Equipment for Withdrawal

Machines

- fan, capacity 6-10 usluin, p = 900 men WG,
drive 7.5 kW

- vacuum piping

Two (2) Mydraulic Power Systems for Smelting

Purnacee

- oil tank 250 1

- oil pump, capacity 57 1/min, p = 70 kg/clz,
drive 11 kW

Two (2) Nydraulic Power Systems for Withdrawal
Machines
- oil tank 250 1
- oil pump, capacity 45 1l/min,
p =350 kq/cnz, drive 5.5 kW

11in u nt
Rod Rolling Machine
- from § 20 mm rod to 8 mm square wire
- running out speed max. 6 m/sec
- rating 570 kW

Straightening Device

Pay-off Table
- two coil barrels
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%2.01.0) Self~winding Device

w3.01.04 Bsulsion Treatment and Cooling Line

" ¥ire Draving BQuipment )

w3.01 Primary ¥Wire Drawing Line

w3.01.01 Nedium Wire Drawing Machine
- inlet diameter max 8 mm
- outlet diameter min 1 mm
- number of drafts 13
- draving speed max 38 m/sec
- connection rating 206 kW

|
‘
!
i
i
i
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' %3.01.02 Slipless Continuous Resistance Annealer
- annealing diameter range f 4.52 - § 1 mn
' ‘ - connection rating 300 kVA
- annealing voltage max 65 V
' w3, 01.03 Bundle Packer
- coiler with stationary wire carrier
' - coiling diameter range § 5 - § 1 mm
- coiling speed max 30 m/sec
l - flange diameter max 1250 mm
- barrel diameter min 600 m
' -  total width 400-900 mm
!
i
|
|
l
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- wire capacity max 5 MT
- connection rating 30 kW

w3. 02 Fine Wire Drawing Line
w3.02.01/1...2 Two (2) Pine Wire Drawing Machines
- inlet diameter max 4.5 mm
- outlet diameter min 0.4 mm
- number of drafts 17
- drawing speed max 60 m/sec
- connection rating 132 kW
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w).02.02/1...2 Two (2) Slipless Continuous Resistance
Annealers
- annealing diameter range § 1.0 - § 0.4 mm
- connecting rating 100 kVA
- annealing voltage max 65 V

¥3.02.0)/1...2 Two (2) Bundle Packers
- coiler with stationary wire carrier
- coiling diameter range § 1.8 - 0.4 mm
- flange diameter max § 1000 »m
- barrel diameter min f 645 mm
- total width 1000 mm
- wire capacity max 2 250 kg

¥3.02.04 Bmulsion Line for Drawing Machines
w3.02.0% Steam Generating i.ine for Drawing Lines
w Auxiliary Bquipment

w.01 Cranes and Transportation Equipment

%4e.01.01 Overhead Travelling Crane for Rod Casting
- capacity 10 NT
- span 24 m
- drive 15 kW

Overhead Travelling Crane for Wire Drawing
- capacity 5 MT

- span U m

- drive 11 kW

we.01.03 Pork Lift
- capacity 5 MT
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.02

w4.02.01/1...3

we.02.02/1...3

w4.02.03/1...3

We.02.04

W4.02.08
we.03

W4.03.01
we.03.02

W4.03.03

10-20
Auxiliary Nachines and Meels
Three (3) Pointing Machines
- diameter range § 8 - 1.2 mm
Three (3) But-welding Machines
- one for diameters f§ 8-4 mm
- one for diameters f§ 4-1 mm
- one for diameters f 1 - 0.15 mm
Three (3) Pay-off Devices for Drawing Machines
- one for primary wire drawing line
- two for fine wire drawing lines

Cutting Device for Scrap Wires
Reels for Drawing Machines !'

- 500 metal reels
- 1500 wooden reels

Weighing Equipment

Scale for Wire Rods
- capacity 4 MT

Scale for Wires from § 8 mm to # 1.4 mm
- capacity 4 NT

8cale for Wires from § 1.4 mm to § 0.4 mm
- capacity 1 NMNT
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E 2iping

PO.E Piping for Plant Ares

PO.E.1 Steam piping

PO.E.O2 Process water piping

P0.E.03 Cooling water piping

PO.E.O4 Compressed air piping

F9.E ) 4 fo i op A

r9.E.01 Fuel oi piving :

Fr9.E.02 Propane piping

F9.E.03 Utility piping

RO.E Piping for Tank House Area

RO.E.O] Process piping

RO.E.02 Utility piping

W.E Piping for Wire Production Plant Area

WO.E.O1 Hydraulic piping

w0.E.02 Bmulsio piping

W0.E.03 Utility piping

R Electrification

PO.R Blectrification for Plant Area

PO.R.01 Extension of main switchgear

PO.R,02 Power supply for .tank house and wire
production

P9.R Blectrification for Anode Casting ghop Area

F9.R.01 Expansion of smelter high voltage switchgear

re.R.02 Process transformer

F9.R. 03 Cabling and control

r9.R.04 Lighting
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RO.R
RO.R.01

Ro. R. oz

RO.R.03
RO.R. 04
RO.R.05

RO.R. 06

RO.R.07

RO.R.08

RO.R. 09

RO.R.10

RO.R.11
RO.R.12

10-22
E ¢ T )
Rectifier transformer for commercial cells
- current 21 kA

- voltage 60 V

Rectifier transformer for decopperizing cells
- current 6 kA
- voltage 20 V

6.3 kV switchgear
Process transformer
Main busbars

- area 16 000 mm2

- total length 77 m

Distribution busbars
- area 20 000 mmz
- total length 123 m

Cell busbars
- area 1 000 mm
- total lenath 657 m

2

short circuit switches sections
- quantity 6

Main busbar for decopperizing cells
- area 4 600 mm?
- total length 14 m

Cell busbars
- area 1 000 mm?
- total length 19 m

Cabling and control
Lighting
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M“"“"’ ¢ 4
WO.R Electrification for Wire Production Plant Area
WO.R.01 High voltage switchgear
WO.R,.02 Process transformers
WO.R.03 Cabling and control
WO.R.04 Lighting
W0.R.05 Emergency vower for tank house and wire
production
H Instrumentatjion
F9.H Instrumentation for anode casting shop area
RO.H Instrumentation for tank house area
WO.H Instrumentation for wire production area
c Civi] Engineering
PO.C Civil Engineering for Plant Area
P0.C.01 Building of main switchgear
- volume 160 m’
P0.C.02 Heating and ventilating of the building
P0.C.03 PFoundations of equipment
P0.C.04 Roads and yards
- length 300 m
P0.C.05 Sewage work
’.C Civil Engin ing for e Casti e
r9.C.01 Poundations of equipment
re.c.o2 Trail for overhead crane
F9.C.013 Auxiliary building works
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RO.C
R0.C.01
RO.C.02

RO.C. 0]
RO.C.04
RO.C.0S

w.C
w0.C.01
w0.C.02

w0.C.03
%0.C.04
W0.C.05

10-24

E1!Ll.l!ILBIIILB!.IQKJIIIE.!B!I!
Poundation for equipment

Building

- dimensions 38.5 x 9 m
- volume 40 600 m?
Meating and ventilating
Furniture

sanitary plumbing

Civil Engineering for Wire Production Area
Foundation of equipment

Building

- dimensions 25 x 105 m
-  volume 23 350 m3
Heating and ventilating
Furniture

Sanitary plumbing
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Rlectrolytic Tank Wouge Ares

Rl Copper Refining Equipment

R2 Electrolyte Purification Equipment
R} Slime Treatment Equipment

R¢ Auxiliary Equipment

Wire Prodyction Ares

Wl Rod Casting Equipment

W2 Rod Rolling Equipment

%3 Wire Drawing Equipment
W4 Auxiliary Bauipment

Piping

RO.E Piping for Tank Nouse Area
W0.E Piping for Wire Production Plant Area

Electrification

PO.R Electrification for Plant Area

RO.R Electrification for Tank House Area

WO.R Electrification for Wire Production
Plant Area

Instruneptstiong

RO.M Instrumentation for Tank Nouse Ares
WO.N Instrumentation for Wire Production Area
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PO.C Civil Bngineering for Plant Ares

R9.C Civil Bagineering for Tank NHouse Area

We.C Civil Bagineering for Wire Production
Avea
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[PMENT LIST FOR COPPER REFINERY EXTENSION
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(total capacity 50 000 MTPA)

RO Electrolytic Tank House Area
Rl Copper Refining Equipment
R1.02/145...288 One Hundred and Forty Four (144) Commercial Cells

- inside dimensions 1 100 x 1 330 x 4 775

- volume 7 m3

R1.01.01 Concrete Work of Cells
- metal forms
- material reinforced concrete panels

R1.01.02/145...288 One Hundred and Forty Four (144) Lead
' Linings with Overflow Equipment for Commercial
Cells
- material antimonial lead

R1.01.03/451...900 Four Hundred and Fifty (450) Btarted Blanks
- material of special grade titanium
- copper hanger bars

R1.01.04/7001... geven Thousand (7000) Rectangular Cathode
14000 Rods , "
- material copper

R1.02 Electrolyte Circulating Equipment

R1.02.01/3...4 Two (2) Circulating Tanks for Electrolyte
- material concrete
- volume 350 m3
- lead lining

R1.02.02/6...9 Four (4) Circulating Pumps for Electrolyte

capacity 1.5 m”/min.
total head 20 m WG
material AISI 316 or egual
electric drive 20 kW
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Rl.OZ.O‘/G...9

R1.02.08/4...5

R1.04

R1.04.01/3...4

R1.0%

R1.05.01

R1.05.02

R1.05.03

10-28

Four (4) Heat Exchangers for Electrolyte
- temperature range 55-65°C

- flow rate of electrolyte 1.5 malmin
- steam consumption 1.0 MTPH

- material graphite

Two (2) Pumps for Electrolyte

- cavacity 400 1/min

- total head 20 m WG

- material AISI 316 or equal
- electric drive 4 kW

Cathode and Scrap Anode Washing Equipment

Two (2) Wash Tanks for Cathodes

- volume 7.5 m3
- material AISI 316 or equal
- direct steam heating

Condensate Collecting and Distribution Bquipment'

Collecting Tank for Condensate
- volume 30 m3
- material AISI 316 or equal

Pump for Condensate

- capacity 300 1l/min

- total head 60 m WG

- material AISI 316 or equal
- electric drive 11 kW

Feeding Tank for Condensate

- volume 2 m
- material AISI 316 or equal
- compressed air connection
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}
R2 Electrolyte Purification Equipment
R2.02/3...4 Two (2) Decopmerizing Cells
- inside dimensions 1 100 x 1 330 x 4 775
- volume 7 m3 : d

- sloping bottom

R2.02.01 Concrete Work of Cells

- metal forms

- material reinforced concrete panels
R2.02.02/3...4 Two (2) Lead Linings with Overflow Equipment

for Decooperizing Cells

R2.02.03/3...4 Two (2) Gas Hoods for Decopperizing Cells
- material plastic or fiber glass

R2.02.06/221...440 Two Hundred and Twenty (220) Lead Anodes

- copper hanger bars

R3 Slime Treatment Equipment

R3.01 Slime Collecting Equipment

R3.01.01 Launders for Slime Collecting
- material plastic

R3.01.02/3...4 Two (2) Floor Sumps for Slime Collecting
- volume 3 m3

- material AISI 316 or equal

R3.01.03/3...4 Two (2) Vertical Pumps for Slime
- capacity 200 1l/min
- total head 20 m WG
- material AISI 316 or equal
- electric drive 3 kW

R TuE o I & & S T & TN D SN D IR TSI SED uEs e ors e b
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Re.O01

R4.01.02/16...30

R4.01,03/7...12

R4.01.04/13...24

R4.01.05/3...4

R4.04

Re.04.01/2

R4.05

R4.05.01

Auxiliar ui nt

Racks for Tank House Area

Fifteen (15) Racks for Anodes and Scrap Anodes
- material mild steel

8ix (6) Racks for Starting Sheets
- material mild steel

Twelve (12) Racks for Cathodes
- material mild steel

Two (2) Racks for Lead Anodes
. material mild steel

Cranes and Transportation Equipment
Overhead Travelling Crane

- capacity 2 x 7.5 MT

- span 27 m

- drive 30 kW

Hand Tools

stripping Tools
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10-31

Automatic Charging Device for Smelting Furnace

- channel type induction furnace

- smelting capacity 15 000 MTPA

Launder between Smelting and Holding Furnace

- channel type induction furnace

- one fan, capacity appr. 10 000 (NTP) n’/h

wo Wire Production Area
Wl Rod Casting Equipment
w1.01/3
w1.02/3 Smelting Furnace

- capacity 8 MT

- two inductors

- furnace rating 600 kW

- hydraulic tilting mechanism
Ww1.03/3

- gas tight

- electrical heated

- rating 11 kW
wi.04/3 Holding Furnace

- capacity 3 MT

- one inductor

- furnace rating 150 kW
w1l.0% Cooling system for inductors

- cooling air ducting, § 400
w1l.07/3 Withdrawal Machine

- 16 strands

- casted rod diameter 20 mm
w1.08/17...24

Eight (8) Pairs of Coiling Machines
- hydraulic drive equipment, 1.1 kW/pair
- speed and coil diameter control
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Wl.09

wW1l.11/3

wW1l.12/3

w2

w2.01/2

W2.01.01/2

w2.01.02/2

w2.01.03/2
W2.01.04/2
w3

W3.ol

10-32

Control Desk for Smelting and Casting Operations

Hydraulic Power System for Smelting Furnace
- oil tank 250 1
- oil pump, capacity 57 1/min,

p = 70 kg/cm?, drive 11 kW

Hydraulic Power System for Withdrawal Machine
- oil tank 250 1
- oil pump, capacity 45 1/min,

p = 50 kg/cm?, drive 5.5 kW

Rod Rolling Equipment

Rod Rolling Machine

- from § 20 mm, rod to 8 mm square wire
- running out speed max 6 m/sec

- rating 570 kW

Straightening Device

Pay-off Table
- two coil barrels

Self-winding Device
Emulsion Treatment and Cooling Line

Wire Drawing Equipment

Primary Wire Drawing Line
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w3.01.01/2 Medium Wire Drawing Machine
- inlet diameter max 8 mm
- outlet diameter min 1 mm
- number of drafts 13
- drawing speed max 38 m/sec
- connection rating 286 kW

W3.01.02/2 S8lipless Continuous Resistance Annealer
- annealing diameter range § 4.52 - # 1 mm
- connection rating 300 kVA
- annealing voltage max 65 V

w3.01.03/2 Bundle Packer

- coiler with stationary wire carrier
- coiling diameter range § 5 - § 1 mm
- coiling speed max 30 m/sec

flange diameter max 1 250 mm

barrel diameter min 600 mm

total width 400 - 900 mm

wire capacity max 5 MT

connection rating 30 kW

w3.02 Fine Wire Drawing Line

w3.02.01/3...4 Two (2) Fine Wire Drawing Machines
- inlet diameter max 4.5 mm
- outlet diameter min 0.4 mm
- number of drifn 17
- drawing speed max 60 m/sec
- connection rating 132 kW
¥3.02.02/3...4 Two (2) Slipless Continuous Resistance
Annealers
- annealing diameter range § 1.8 - § 0.4 mm
- connecting rating 100 kVA
- annealing voltage max 65 V

q
l
!
!
!
!
|
i
i
i
i
i
]
i
i
i
i
i
i
|
I




/’;;/o‘;cnym : (’y

W3.02.03/3...4 (2) Bundle Packers
coiler with stationary wire carrier
coiling diameter range § 1.8 - 0.4 mm
flange diameter max § 1000 mm
barrel diameter min § 645 mm
total width 1000 mm
wire capacity max 2 250 kg

w3.02.04/2 Emulsion Line for Drawing Machines
¥W3.02.05/2 Steam Generating Line for Drawing Lines

‘We Auxiliary Equipment

W4.01 Cranes and Transportation Equipment

W4.01.01/2 Overhead Travelling Crane for Rod Casting
- capacity 10 MT
- span 24 m

w4.01.02/2 Overhead Travelling Crane for Wire Drawing
- capacity 5 MT
- span 24 m
- drive 11 kW

wW4.02 Auxiliary Machines and Reels

W4.02.01/4...6 Three (3) Pointing Machines
- diameter range § 8 - 1.2 mm

w4.02.02/4...6 Three (3) But-welding Machines
- one for diameters § 8 - 4 mm
- one for diameters § 4 - 1 mm
- one for diameters § 1 = 0.15 mm

1
l - drive 15 kW
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W4.02.04/4...6 Three (3) Pay-off Devices for Drawing Machines
- one for primary wire drawing line
- two for fine wire drawing lines

W4.02.05 Reels for Drawing Machines
- 500 metal reels
- 1500 wooden reels

w4.03 Weighing Equipment

w4.03.01/2 Scale for Wire Rods
- capacity 4 MT

w4.03.02/2 gcale for Wires from § to 1.4 mm
- capacity 4 MT

w4.03.03/2 gcale for Wires from g 1.4 to 0.4 mm
- capacity 1 MT
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Piping

RO.E
RO.E.O1
RO.E.02

WO.E

WO.E.O!
WO.E.02
WO.E.03

Piping for Tank House Area
Process piping
Utility piping

Piping for Wire Production Plant Area
Hydraulic piping

Emulsio piping
Utility piping

Electrification

PO.R
PO.R.O1
PO.R.02

RO.R
RO.R. 01

RO.R.02

RO.R.03
RO.R.04
RO.R.05

RO.R.06

Electrification for Plant Area
Extension of main switchgear

Power supply for tank house and wire production

Electrification for Tank House Area

Rectifier transformer for commercial cells
- current 21 kA
- voltage 60 V

Rectifier transformer for decopperizing cells
- current 6 kA
- voltaage 20 V

6.3 kV switchgear
Process transformer
Main busbars

- area 16 000 mm3

- total lenath 77 m
Distribution busbars

- area 20 000 “2

- total length 123 m




f?hv%dﬂvuyvav(Zf

RO.R.07 Cell busbars
- area 1 000 mm
- total length 657 m
RO.R.08 Short circuit switcher sections
- quantity 6

2

RO.R.09 Main busbars for decopperizing cells
- area 4 600 mmz

- total length 20 m

RO.R.10 Cell busbars
- area 6 000 mm2
- total length 19 m

RO.R.11 Cabling and control
RO.R.12 Lighting

WO.R Electrification for Wire Production Plant Area

WO0.R.01 High voltage switchgear

WO.R.02 Process transformers

WO.R.03 Cabling and control

EO.R,.04 Lighting

W0.R.0S Emergency power for tank house and wire
production

Instrumentation

Instrumentation for Tank House Area
Instrumentation for wire production area

Civil Engineering

P0.C Civil Engineering for Plant Area
P0.C.01 Building of main switchgear
- volume 160 m3
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P0.C.02
P0.C.03
P0.C.04

RO.C
R0.C.01
RO.C.02

R0.C.03
RO.C.04
RO.C. 05

wo.c
W0.c.01
w0.C.02

wW0.C.03
W0.C. 04
W0.C.0S

P0.C.02
P0.C.03
P0.C.04

RO.C
R0.C.01
RO.C.02

10-38

Heating and ventilating of the building
Foundations of equipment

Roads and vards

- length 100 m

Civil Engineering for Tank House
Foundation for ecuipment
Building

- dimensions 38.5 x 64 m

- volume 26 522 m3 '

Heating and ventilating
Furniture
Sanitary plumbing

Civil Engineering for Wire Production Area

Foundation of equipment

Building
- dimensions 18 x 105 m
- volume 16 065 m3

Heating and ventilating
Furniture
Banitary plumbing

Heating and ventilating of the building
Foundations of equipment

Roads and yards

- length 100 m

Civil Engineering for Tank House
Foundation for equipment
Building

- dimensions 38.5 x 64 m

- volume 26 522 m>
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RO.C.0) Heating and ventilating
RO.C.04 Purniture
RO.C.0% Sanitary vlumbing

Wo.C Civi]l Engineering for Wire Productjion Afea
W0.C.01 Ffoundation of ecuipment
wo.C.02 Building

- dimensions 18 x 105 m

- volume 16 065 m’

wo0.C.03 Heating and ventilating
W0.C.04 Purniture
wo0.C.05 Sanitary vlumbing
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1.
SUMMARY

1.1
Purpose of the study

The purpose of this market research has been to examine
the market possibilities in Turkey for the products
from the new electrolytic refinery. The research
includes a literature study and a field survey in
Turkey. Since supply of blister copper, the raw
material to the new plant, is an essential part of

the wire production plant's operation, the blister
markets have been examined.

1.2

Blister markets
Blister can be purchased on international markets,
either by direct purchase or toll agreements. Part
of the capacity of the refinery could be satisfied
by toll agreements.

1.3

Products '
It is evident that copper wire will be the most suit-
able product form the electrolytic refinery to be
built in Turkey. Copper cakes, billets, wire bars
and wire rods have not sufficient demand on the
Turkish market, and it would not be profitable to
produce them for export.

Demand for copper sheet is growing in Turkey, but at
this stage it would not be profitable to install
rolling mill capacity. There is enough production
capacity for copper sulphate in Turkey, and the




1.9
Price

demand for it is growing very slowly. Also an anode
slime treatment plant with sufficient capacity for
Turkey is under construction.

From the marketing asvect the most profitable nroducts
for a new plant would be:

- copper wire

« anode slime

The demand for copper wire has so far been in excess
of production capacity. In future the demamnd will
grow by 15-20 § per year. Although the wire nlants
now operating in Turkey have programs for expansion
and one new plant is being built, there will be
adequate demand for a new wire production plant on
the Turkish market. A plant suitable for the mar-
kets would have an initial capacity of 25 000 tons
per year with a later expansion to 50 000 tons ner
year. The new plant should be prenared to develop
markets and also to export. The demand for copper
wire in Turkey is at present 35 000 - 40 000 tons

per year.

Anode slime can be treated in Istanbul at the anode
slime plant which is being built there. 8lime could
also be processed in foreign plants on toll basis.

The price of copper wire in Turkey is at present
approximately 54-56 TL/kg. The price can be esti-
mated to grow by 7-10 § per year. On international
markets the orice of copper wire is about 990-1010
g/ton. The price is expected to rise by about
10-15 § per year.
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1.6
Consumers ,
The largest consumers are the cable industry and
the industry of electrical equipment. This industry
is situated mainly in the Istanbul area.
1.7
Competition
At present there are two manufacturers of wirej
Rabak A.S. and Sarkuysan A.§., but next year Bakir-
san will also start its production. All these are
situated in the Istanbul area.
1.8 A

Sales effort
The new plant should form an effective sales organi-

zation at an early stage of planning. It should also
be prepared for market ing abroad. Regarding marketing
the most important factor would be the commissioning
of the new electrolytic copper refinery before Turkey
becomes a full member of EEC and the custom barriers
are removed. At present the protective duties effec-
tively protect a new industry and give the possibi-
1ity of a profitable start-up..

s
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STUDY PROCEDURE

2.1 Sources of inforrmation
2.2 Persons interviewed
2.3 Literature
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2.
STUDY PROCEDURE

2.1

The market study was made by the following Outokumnu
Oy's engineers:
Mr. Jouko Sinisalo, Chief of Project Apnraisal
Derartment, Engineering Division
Mr. Raimo Rantanen, Manager of Pori Refinery
Dr. Ol1li Hyvirinen, Metallurgist of Pori Refinery

Mr. Heikki Savolainen, Project Encineer,
Engineering Division

The field work was performed from 17th May to 18th
June, 1976.

Sources of information

Before the proner marketing research in Turkey was
carried out a literature survey was made at the
following libraries:

- The Library of the University of Helsinki, Finland
~ fThe Library of UNIDO, Vienna, Austria

= The Library of Outokumpu Oy's Metallurgical
Research Institute

= The Library of Finland's Export Association

During the field survey the following blister cooper
nroducers in Turkey were visited: Etibank and Kara-
denis Bakir Isletmeleri A.S. and their smelters in
Samsun, Murqul and Ercani. The main blister copver
consurers in Turkey

e Rabak Elektrolitik Bakir ve Mamlilleri A.S.
- Sarkuysan Elektrolitik Bakir Sanayii ve Ticaret A.S8.
= Bakirsan A.S.

were visited. One of the Turkish cooper wire users,
Tlrkkablo A.0., was interviewed.
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The Turkish economical development was discussed with

Mr. Emre Gtnensay, Professor of Economics, Bofazici
University, Istanbul. Export taxation was discussed

with the Ministry of Commerce, Ankara, and ,
import taxation with the Ministry of Monopolies,

Ankara.

The availability of power was discussed with Tlrkive
Elektrik Kurumu (TEK). '

Statistics was collected from the following sourcesi

State Planning Organization
State Institute of Statistics

Turkish Industrialists' and Businessmen's
Association

Because Outokumpu Oy has exported copper and copner
products since 1935 and annual sales of copper out-
side Finland is 30 000 tons, we have used Outokumou
Oy's own experience for the estimation of international

copper markets.

2.2
Persons interviewed

puring the field work we collecged information from
the following persons:

Mr. Suat Yasa, Manager Etibank, Ankara
Mr. Muammer Benkart, R&D Manager Etibank, Ankara
Mr. Turaon Ardali, Sales Manager Etibank, Ankara
Mr. Enerem Cller, Sales Department Etibank, Ankara
Mr. Osman Vesal, Manager of Credits Etibank, Ankara
Mr. Enver Eke, President KBI, Ankara
Mr. Ugur Bilkin, Vice President KBI, Ankara
Mr. Aykut Akis, Chief of Designing KBI, Ankara
Mrs. Ozrmur Yalcinkaya, Economist KBI, Ankara
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Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.
Mr.

Mr.

Mr.
Mr.
Mr.
Mr.

Mr.

Mr.

Attila Celik, Engineer
Naki Akpinar, Plant Manager

Ali Yavuz, Plant Manager
Suleiman Akbai, Chem. Engineer
Sabri Altin, Economist

S. Soylemezoglu, Metallurgist

Taskin Akdeniz, Plant Manager
Abdullah Camli, Technical Manager
Belent Gokberg, Chemical Engineer

Erol Erden, Plant Manager
Cahit Klitiko§lu, Chief of Design
Magbool 8iddigui, Project Manager

Tarhan Clnay, Marketing Engineer

Mahmut Erdin, Manager

Erdal Xabateve

Nahit Eruz, Assistant of General
Manager

suat Ocum, Chief of Dept.
Dineer Asena, Manager

Ismet Bacerdem, Chief of Dept.

Orhan Yildirim, Manager
vural Akin, Engineer
Orhan Tarkan, Engineer
0114 Kokkonen, Manager

Bahri Erstiz, President

Sezai Cankut, General Manager

et o o = e eea——
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Etibank, Ankara
KBI, Samsun

Etibank, Murgul
Etibank, Murqul '
Etibank, Murgul
Etibank, Murcaul

Etibank, Ergani
Etibank, Ergani
Etibank, Ergani

Alarko A.S.,
Istanbul

Alarko A.S.,
Istanbul

Alarko A.S.,
Istanbul

Alarko A.S., !
1stanbul !

TUrkive Zirai
Donation Kurumu

State Planning
Organization,
Ankara

Ministry of
Mononolies and
Customs, Ankara

Ministry of
Commerce, Ankara

State Institute
of Statistics

TEK, Ankara
TEK, Ankara
TEK, Ankara

Tiirkkablo,
Istanbul

Rabak A.S.,
Istanbul

Rabak A.S.,
Istanbul
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2.3
Literature

Mr.

Mr.

Mr.,

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.
Mr.

Mr.

3.

4.

2-4
Fehmi Kavurga, Plant Manager Rabak A.S.,
Istanbul
Metin Glingtrmis, Techn. Director Rabak A.S.,
Istanbul
Basar Ergun, Techn. Director Rabak A.S.,
Istanbul
Yusuf Ay, lanager Bakirsan,
Istanbul
sami Onursal, Lawver Bakirsan,
Istanbul
Ekrem Askin, Chief of Dept. Bakirsan,
Istanbul
Cavit Akcay, President Sarkuysan,
Istanbul
Hayrettin Cayci, Manager Sarkuysan,
Istanbul
Dogan Cakir, Chief of Refinery Sarkuysan,
Istanbul

Ishok Alaton, President

Giiner Kocel, Manager
Emre Ginensay, Professor

Teoman Yurdunol, Manager

Turkey, an Economic Survey 1976

Alarko hkolding
A.8., lstanbul

BofBazici
University,
Istanbul

Metkon !Misavir
Mithendislik
Firmasi

Turkish Industrialists' and Businessmen's

Association

Foreign Trade of Turkey 1975

Ministry of Commerce

A Ssummary of the Third Five Year

Development Plan 1973 - 1977

Turkish Republic State Planning Organization

Turkey Exports 1973

Istanbul Chamber of Industry
Istanbul Chamber of Commerce
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Foreign Trade Redimes and Economic Developnmenti
Turkey

A. Kreuger, National Bureau of Economic
Remearch

New York 1974 '

EEC LAW

Anthony Parry & Stephen Hardy
Sweet & Maxwell, London 1973

The FEEC Rules of Comwetition

Willy Alexander
Kluwer Harrap Handbooks, London 1973

Export Commodities of Turkey 1972 - 1973
Ministry of Commerce

Exnort Reqime of Turkey 1975
IGEME, Export Promotion Research Center

Current Economic Position and Prospects of
Turkey

June 9, 197%

Quarterly Economic Review, Turkey
Annual Suopplement 1975
The Economist Intelligence Unit

International Financial Statistics

Monthly Economic Indicators
Ministry of Finance

Monthly Bulletin
State Institute of Statistics

Monthly Bulletin
Central Bank of Turkey

Conper Trends 1970 - 1978
Amalgamated Metal Trading Ltd,

Conper Markets in Western Europe and some
Future Trends:
International Conference 1970
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World Metal Statistics, June 1976
World Burcau of “etal Statistics

The World Conrer Market
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Commoditios Rescarch Unit Ltd.
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Commodity Markcets
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Production of Main Industrial Products
by Quarters, 1974 - 1975
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February 1976
State Institute of Statistics, Turkey
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fitate Institute of Statistics, Turkev
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3.
INTERNATIONAL ELECTROLYTIC COPPER MARKET

3.1 !
General considerations

During the last thirty years, the technical progress
has brought forth new structural materials. Some of
them, particularly light alloys, plastic materials
and stainless steels have been widely used in those
fields of application which had been reserved by
tradition to copper and its alloys. The conper con-
sumption in the world is steadily increasing owincg
to the rising living standard and to develonment of
new applications brought about by the physical, che-
mical and mechanical characteristics of copper.

Copper and its alloys possess a range of properties
which no other material for industrial use can »resent.
The main proverties of copvoer are:

- high electrical and thermal conductivity;
among the other metals, only silver presents a
higher conductivity than copper, while aluminium
has an electrical conductivity amounting to
55 § of the copper figure

- good castability and hot and cold workabilitv;
these characteristics are also disnlayed by the
main alloys, such as brasses, bronzes, aluminium
bronzes, cupro-nickel, nickel silver

- the ability of forming alloys with many other |
metals to make a large number of materials pre- |
senting a very wide range of onroperties |

- the excellent mechanical characteristics existing
to the lowest temperatures

- the good corrosion resistance in many atmos- l
nheres |
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- easy electrodeposition permitting the production
of semi-products directly by the electrolvtical
method

- easy jointing by welding and soldering

3.2
Geographical distribution

To a great extent conper teuervei are to be found in
different continents and countries than where copner
is consumed. The main production areas of conner are
South America, Africa and also Australia. Corner is
mainly consumed in Europe, North America and canan.
Figure 3-1 shows the production and consumntion in
various continents.

For the above mentioned reasons coppver is in value
one of the most important materials in the world.

3.3
Copper consumption and production

The relative share of copper consumption on a world
wide basis is as follows:

Material ' LI

Iron and steel 49
Cement 45
Plastics
Aluminium
Copper
Zinc

Lead

O O - = W

v

TOTAL 100 &
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Copper is the fifth in this table.

In addition to virgin copoer a considerable amount of

conper is being refined in the world by using either
copper scrap from the industries or scrap from old
products, e.g. old cables, machine parts, household

articles, as raw materials. About 37-40 % of all the

conper consumption in the world, including alloys,
is taken form scrap. It has been estimated that
about 75 % of the total world copper consumntion
could be recycled. The circulating time is on an
average 30-135 years.

The world production and consumption of copper arec
shown in figure 3=2. At present world consumption
of copper is about 7-9 million tons per yvear and

production is marginally greater than consumntion.
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3.4

Copper prices on European markets

3.‘.1

The London Metal Exchange and Commoditv Markets

In Europe the London Metal Exchange (LME) mainly
determines the price of conper. It was founded as
early as in 1881 and it has become a significant
nricing factor of copper in the whole world.
However, only a fraction of the world copner goes
through the London Metal Exchange, perhans about
5 %. A majority of the copper trading is done bv
mutual contracts.

Copper transactions on the London Metal Exchange are
done in lots of 25 tons and only authorized members
belonging to the so-called "ring" take part in the
actual trading. The trading is done in periods of
10 minutes - the quotations of the first session will
be the basis for information given to the nress.

It is alleged that the price of copper exactly follows
the law of supply and demand.

The main purpose of the LME is nowadays for both
producers and buyers to use it for so-called hedging.
The trading is done either in cash or in three months'
futures in accordance with standard contracts. The
principle in so-called hedging is that the physical
transaction is always opposite to the transaction
made on the LME. Therefore, because of this function
of the LME the physical exchange of conper is apvrox-
imately 10 § of the transactions made.




Only three copper qualities are traded:

a) wire bars: electrolytic or high conductivity
fire refined conver

b) electrolytic copper cathodes: Cu minimum 99.90 §

c) fire refined bars: Cu minimum 99,70 %

Only copper from approved supnliers can be bought
or sold on the London Metal Exchange. 1t is the
buyer's duty to receive the conper from any ware-~
house of the LME in England, Hamburg, Rotterdam or
Antwerpen.

The hedging can be described by the following ex-
ample: the refiner of copper buys his conper at the
price of the shipping day from some corner of the
world, but he receives it only after about three
months. The refiner has to take the risk of copner
price fall during these three months, after which
he can resell the copper. In hedging the refiner
sells through a broker the same amount as he actual-

has decreased the refiner can buy from the LNE the
quantity of copper he sold. In this way he makes
good almost totally those losses that were caused by
the decrease in price of copper to be refined.

Another function of the LME is to be a speculative
market. On the other hand, this is alleged to make
the rise and the fall steeper, but on the other hand
speculators stabilize the markets, because they act
contrarily to those making hedging transactions.

' ly bought. After three months if the price of cooper
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3.4.2
Producers’' price

3.8
Copper price on

In the beginning of 1960's so-called producers’' price
was valid for some time. The purpose of this price
was to balance changes on copper price and to check
an excess increase in copper price. There were fears
that an excess increase in copper price would cause
replacement of copper by aluminium.

Gradually the cooperation became impaired and the
producers’' price was given up. Altogether this
stage lasted from 1l6th January 1964 to 24th Aoril
1966.

Anerican markets

In USA the pricing bases of copper differ conpletely
from the European ones. There are three different
pricing bases and in addition to these so-called
COMEX-price which is used for speculation trading

in futures.

The most important one is domestic producer price.
It is, at least in principle, determined by each big
firm independently. The difference between the
highest and the lowest price valid at a time is
arproximately 2 c¢/lb or about £ 16/¢t.

The second most important one probably is the weighted
average published by Engineering and !ining Journal
(EaMJ) . Daily transactions are registered and the
above-mentioned average is calculated from them.
Domestic and international prices are calculated
separately.
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The third price is consumer smelting price. This
price fluctuates considerably, because the smelters
try, with the help of pricing, to keep their plants
operating with an even capacity. Another reason for
the great fluctuation is the large use of scrap as
rav material, the price of which fluctuates con-
siderably according to demand and supply.

The fourth price in the US copper markets is the
COMEX-price (Commodity Exchange Price). This price
is used, however, mainly for hedging transactions
of speculative type. COMEX is a clearing house of
its members.

3.6
Copper price trend

The copper price depends on very many factors and it
{s sensitive to changes, however small, both in supply
and demand. The figure 3-3 shows the development

of copper price from 1960. In the following we give
some factors that have affected the copper price.

In the autumn 1962 during the Cuban crisis the Rhode-
sians sold copper to the LME thus preventing prices
from rising. There were fears that aluminium would

be introduced as substitute to copper.

A heavy increase in demand in 1964 caused a sharp
rise in copper price.

At the end of 1964 it was thought that copper price
vas coming back to its "normal” price level when it
decreased strongly.

In the latter part of the year 1965 there were large
strikes in the US mines. This resulted in severe
disturbances in the copper deliveries from Chile to

USA. Because of the Vietnam war a stipulation was
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given in USA that 20 % of copper had to be reserved
for military requirements. The consequence of all
this was that the copper price on the London Metal
Exchange approached £ 500/t. '

In the beginning of 1966 strikes in Chile continued
for which reason USA declared an import prohibition
on refined copper. The Vietnam crisis still limited
the US copper production.

In the production the situation relaxed when the
strike at the mines of El Teniente in Chile was
called off. This and another significant factor -
transport of copper from Zambia became easier -

had an effect on the sharp fall of the LME price of
copper. When the strike in Zambia was solved at the
end of 1966, the decline of copper orice continued.

At the end of 1967 the former Congo, nowadays Zaire,
nationalized all its mines. In the same year four
significant copper producers formed an organization
called CIPEC (Conceil Intergouvernemental des Pays
Exportateurs de Cuivre). These countries were Chile,
Peru, Zaire and Zambia. In the summer of 1967 a
lengthy strike started in the US mines.

Strikes were prevalent in 1968 which included the
lengthy strike in USA, which started as early as
in the middle of 1967. The end of strike in March
caused a sharp fall in copper price on the London
Metal Exchange.

In 1969 Zambia took over S1 % i.e. the majority of
shares of mines in the country. Chile partially
nationalized her mines and the extent of nationali-
sation varied between various mines.
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At first the demand increased and on the other hand
the disturbances associated with nationalisation of
mines decreased the production. Large strikes occured
both in the Chilean mines and in the Falconbridge
mine in Canada. Exceptionally large nurchases by
China and the Vietnam war increased the demand.

The copper pvrices continued to rise up to 1974 when
it fell sharply. One reason for‘thil was the commj-~
ssioning of the further nroduction capacity irn
various parts of the world and stocks were filled
with copper.

During the present economic depression conner stocks
grew to a record size. Voluntary decreases in nro-
duction and closing oi some small mines were not
enough to stabilize the situation.

The low copper price, large stocks and sluggish demand
have caused that resources invested in conper pro-
duction have been few and therefore there is a risk
that in the future changes in demand and supply will
be considerable. It has been suggested that a pro-
tective stock should be created to stabilize covnver
markets, but its realisation in the near future is
unlikely because of amount of necessary capital
(approximately 3 to 4 billion dollars).

At this moment it is estimated that onlv about 60 §
of the western copper producers in the world can
continue to operate on the present price level.

I1f the price level does not rise the rest of the
producers run into difficulties and it may cause

a downward swing in the copper nroduction.
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With the economic recovery coming up also in Europe
it is to be expected that also the consumer goods
industry needing copper will become more active.
However, the large stocks may have a restraining
effect on the price development of copper at the
beginning of the boom despite of the increasing
demand, The price peak has been estimated to be
during years 1979 and 1980,

Boononic development forecast

The slowing down in economic activity, which started
at the end of 1973, deepened to the worst derression
in the industrial countries since the second VWorld
War. The gross national product of the OECD countries
decreased by 0.1 % in 1974 and by 2 ¢ in 1975. 1In
the middle of 1975 the economic conditions indicated
a rise in recovery in USA and Javan. Recently some
signs of the recovery have been seen also {n West
Europe. Economic conditions are estimated to imnrove
rather slowly, because so far the great industrial
countries have increased the demand only slowly to
avoid reacceleration of inflation. This year the
groes national product of OECD countries is estimated,
however, to grow by at least & %, which is partly
caused by the low comparison level,

T™he growth rate of the total yield in industrial
countries is assumed to grow slowly from the level
in 1976 and to reach its peak at the end of 70°'s.

T™he gross national product of OECD countries is esti-
mated to grow in 1976-81 by an average of 4 to 3 ¢

a year, while the corresponding average in 1960-73
wag 5.5 \ a year. A slower growth than during pre-
vious recoveries can be explained by high inflation
level, change in the structure of business life in
favour of services i.e. a move from the producing
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industry, and large share of energy investments of
the productional investments in the near future.

Figure 3-4 presents the achieved gross national
product volume and nrice increase of OECD countries.
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Copper substitutes

Aluminium has always been the worst threat as a
substitute for copper. The electrical conductivity
of aluminium is 63 % of copper, but as the specific
weight of aluminium is only 30 § of copper, alumi-
nium requirements are only half as much as copper.

Use of aluminium and copper in various areas is
divided as follows:

Copper Aluminium
Electrical industry 55 & 10 &
Building industry 14 & 20 ¢
Workshop industry 14 8% 9 %
Motor industry 9 s 30 &
Consumer goods 4 7%
Packing products - 15 %
Others 4 % 9 %

100 & 100 &

Figure 3-4 shows the growth of aluminium and copner
besides some other metals. The areas where aluminium
has replaced copver are the electrical industry
(open-wire circuits, electric cables, bus bars) and
the building industry (profiles, facade materials).

The world production of major metals and their rela-
tive growth is presented in figure 3-3,
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Fig. 3-4 Growth of world preduction and consumption { tonnesx10")
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Plastic and stainless steel

3.8

Custonm duties in Turkey

Import

Plastic has won markets from copver pipes in special
areas like instrumentation and in some sections of the
chemical industry. The biggest threat was however -
and is still - with the hot water pipes in the
building industry. So far plastic nipes have not
been approved for various reasons.

The threat coming from stainless steel has not been
as great, excent regarding building facade and roof-
ing materials.

Customs for blister import is zero, if the blister is
refined in Turkey and is then reexported. If the
imported blister is refined and used in Turkeyv, its
customs value will be 128.7 % of its cif value.

The custom is composed as follows:

Legal custom duty 30 &
Production tax , 30 %
Import duty 24 &
Stamp duty 9 %
Harbour tax 5 8
Municipal tax 15 ¢
- Legal custom duty

cif value x 30 § = 30 &%
- Import duty

cif value x 24 ¢ - 24 ©
- Stamp duty

cif value x 9 % = 9 %
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- Municipal tax
custom duty x 15 ¢ = 4.5 %

- Harbour tax

cif value + custom duty +
import duty + municipal tax
x 5% = 8.4 %

- Production tax

cif value + custom duty +
import duty + municipal tax
+ harbour tax x 30 ¢ = 52.8 %

TOTAL 128.7 %

Export
According to information from the Ministry of Customs
no custom duties have to be paid for goods which are
exported from Turkey.

3.9

International associations of Turkey

Turkey is a member of OECD and GATT and associated
member of the European Economic Community. According
to the time schedule Turkey will be a full member in
1995. Turkey also belongs to the Regional Cooperation
for Development (RCD) organization consisting of

Iran, Pakistan and Turkey.
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4.

INTERNATIONAL BLISTER MARKETS

4.1
Dealing methods

4.2
sources

At preser.t about 1.0 million tons of blister is dealt

with ner year, either through agent firms or by direct
buvers. About 20 % of blister goes through agents and
the rest to direct buyers. The most imrortant of the

direct buvers are purchasers from subsidiary comnanies
in developing countries. '

The following agernt firms can be nentioned:

- Ametalco

- Amalganmated

- Philips Brothers
- Marc Rich

In figures 4-1 and 4-2 the blister production in Turkev
is shown.

On international markets blister is sold by

- South Africa

- Chile

- Peru

- Southwest Africa

Peru is, however, reducing its sales, because they
will refine blister in their own countrv.

zajire also markets blister, but most of the refining
is carried out in Belgium.
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Sales agreements
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The blister quality is defined in the agreement. '

The nrice is usually determinec as follows:

- from the Cu-content of blister 0.3 ¢ is
deducted to cover losses anc for the rest
of the conper 100 % or 99 % of some LME
guotation is paid

- from the silver content 30-35 g Ag/ton of
blister is deducted and for the rest 99 %
of the LME quotation is paid

[ ]
- from the gold content 1 g Au/ton of blister
is deducted and for the rest 99 § of the
lowest LME quotation is paid

The nrice is normally based on the average of the
month of arrival. Treatment charge will be reduced
from the value of blister calculated as above.

At nresent the treatment charge has been about

7 - 8.5 US¢/1b, but the charge has been falling
lately because there is shortage of blister and
corner scrap.

Penalty for the blister seller is also defined in the
agreement, if the Cu-content is lower than the r-re-
defined analysis.

Cold and silver treatment charges are generally
determined separately, e.g.:

- gold treatment charge uss 30-35 /kg
- silver treatment charge US$ 3.5 - 4.0 /kg

Penalties for the contents of arsenic, antimony and
nickel are also normally defined in the agreement.
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4.4
Toll agreements

4.5
Conclusions

Toll agreements are in principle similar to sales
agreements.

An excention is the fact that in the agreement Gefined
amounts of refined conmer will be returned. Thus the
refineer will get:

- treatment charge

- if the vield is better than estimatec in the
agreement, the difference will be a nrofit
for the refiner, corresnondingly losses for
the refiner with lower yield.

The rroduction of blister has been sufficient on
international markets. Develoning countries are
beginning to electrorefine blister in their own
countries. 1In addition to new refining canacity,
mines ani smelters are being commissioned. Thus
nart of the caracity of the copper electrolytic
refinerv to be built in Turkey can be based either
on nurchase or toll blister.
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3.

DEMAND FOR ELECTROLYTIC COFPER IN TURKEY

5.1

Cathode conper

5.8

The demand for cathode conper in Turkey is at nresent
verv low. The companies with ecuipment for melting
of cathode copper have adecuate refining canacity,

80 thev do not need to buv it, Only occasionally
demand for cathode cooner might be found.

Billets, cakes and wire bars

5.3
Sheets

At present there arc no nlants in Turkey which use
conpper billets, cakes or wire bars as raw materials.
Thus it woula not be logical to build a plant nro-
ducing conper billets, cakes and wire bars for Ture
kish markets. On international markets the nlants
using billets, cakes and wire bars as raw materials
usuallyv have long-term acreements with their suprliers,
and it could be difficult for a new nroducer to break
into these markets.

In Turkev coprer sheets are produced only by Makina
Kimina, a nlant near Ankara with a vearlv nroduction
of about 2000 tons. The import of conner sheets to
Turkev has been insignificant, below 100 tons ner
vear. The imnort of sheet has been about <00 - 400
tons per vear, including bronzes, brasses and other
coprer alloys, which does not justify investment in
this sector at the moment.
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5.5
Wire

5-2

Plants that might buy conper rods in Turkev arei

- R.b‘k R.S.
- Barkuysan A.5.
- Bakirsan A.S8. in 1978

All these plants are rlaced in the Istanbul area.
~hese firms have sufficient production canacity for
wire rods.

Copper wire seems to be the most promising nroduct.
There is a rapidly growing demand for cooper wire in
Turkey.

Copner wire is at nresent nroduced bv

- Rabak A.S8.

- Sarkuysan A.8.

- Makina Kimiva

- and in the nearest future Bakirsan A.S8.

All these plants have plans for expansion.

The coprer consumption and demand trends are presented

in figure 5=1. The demand is nredicted to increase
by about 13=25 & ner vear. The bases for this are
the following:

- the latest trend

- plans in the cable industry

- plans in the industry of eleotric motors

- nlans in the transformer vlants

- Turkev's growing develorment as industria-

lizsed country
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The development has occurred very ranidly, but is
not exnected to be maintained. The latent demand
has now been filled by the production.

Demand for conner wire

Because all the wire will be used in manufacturing
plants, the thickness of consumed wire depends on
its end use and the manufacturers' ecuipment,

Most of the produced copner wire is used i{n cable
nlants. In Euronean cable factories there has cene-
rally been a tendency to nurchase drawing machines
and use rolled wire as raw material. The sare ten-
dency has been noticed in Turkey. Sorme cable nlants
have already bouaht drawing machines and {n nany
;1lﬂtl there are nlans for installation of drawinog
canacity. Thus it seems that the demand will be
distributed differently after a few vears (see the
following table).

¥Wire thickness Present situation Estirate after
~n i~4 vears

4

8 F 2 10 ¢

[ | a3 & 30 &

1.4 - 3.8 1 30 &

1.0 = 1.4 b3 I | 20 3

below 1.0 15 & 10 %
na

100 100 ¢
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5.6
Copper sulphate

5.7
Gold and silver

Rabak A.8. now produces about 3000 tons of conper
sulphate ner vear., It is produced from dirty electro-
lyte and blister conper. The capacity of this plant
satisfies the nresent demand in Turkey, which is
mainly by the wine industry.

The demand for gqold and silver follows the interna-
tional demand. Blister copner produced in Turkey
contains 90ld and silver as follows:

Samsun yearlv average latest months
gold 26.5 g/t 20 g/t
silver 151 q/t 130 g/¢
Ergani yearly average latest months
gold 14 g/t 13 g/t
silver 17 g/t 48 a/t

Rabak A.8. is just building an anode slime treatment
plant in Istanbul in which gold and silver will be
recovered. As the canacity of this vlant will be
considerably in excess of their own recuirements, it
would be advisable to co-operate with them on the
question of anode slime treatment instead of building
an additional plant.
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6.
PRICE

6.1
Blister conper

6-1

The nrice of blister copper in Turkey has developed
according to the curve »resented in figure €-1.

The orice has not followed international fluctua-
tions in the conper rrice, but staved firm. The
oresent nrice of blister delivered to Istanbul is

37 700 TL/t.

The nrice of blister on international markets follovs

the fluctuation of copner prices in the LME quotations.

Calculation
in ftem (.3
3 IB .

6.2
Copner wire

of the blister price has been nresented
and duties to be naid in Turkey in item

The price of conner wire has followed the nrice of
blister copper on Turkish mnarkets. The clear price

leader has,
pricing the
of wire was

0.20 mm

0.25 mm

0.30 mm

0.3% - 0.40
0.4% - 0.5%0
0.9 - 0.60
0.6% - 0.90
0.9% - 1,38
1.40 - 2,00
3.05 - 2,90
2.9% - 8,00

however, so far been Rabak A.§. whose
other nroducers have followed. The price
in June 1976 as follows:

annealed hard
$7.00 TL/kg $6.%0 TL/kg
56.70 * 56,20 "
56.40 " 5§.90
mn 56.10 * 5%.60 "
mn 54.00 " 54,30 "
mn $4.50 ° $4.00 *
L) $4.20 " $3.70 *
mn 53.90 * $3.40 "
e $3.10 " $2.60 "
nm 52.8% " $2.3%5 *
mr 51.9% * 51.4% *
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The increase in wire price is shown in figure 6-2.

On international markets the wire nrice follows close-

ly the »nrice quotations of LME copper. In figure 6~3 '

the yearly averages and develonment trends of conner

wire bar L!ME cash cquotations have been presented. 1
The wire price is generally about St € 44/ ton more %
exnensive than the wire bar. The growth trend of

wire nrice has been estimated to 7-10 % ver vear in

the near future,

6.3

Cathode conper
Cathode copner is generally not dealt with {in Turkey.
But if there was a trade, the price would acrarently
be as much cheaner than the wire price as the costs
of wire production., On international markets the
price of cathode corner follows LME ocuotations
(figure 6-3)., Cathodes are generally about 8t £ 10/
ton cheaner than wire bars.

6.4
Gold and silver, anode alime

In figure 6é-4 the latest develonment of the gold and
silver price is shown.

Usually the price of anode slime is deternmined as

) follows:
- gold: guotation minus 40-45 E&/kg
- silver: aquotation minus 28-30 £/kg

The amounts of gold and silver to be raid are generally
98 A of their actual contents. The handling cost of
bulk, about 50 USS/ton, is also reduced ‘rom the vrice.
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7.
CONSUMERS
7.1
Copper wire
The main consumers of cooner wire are:
- cable plants
- transformer plants
- plants for electrical machinery

The demand for copper wire in cable plants will de-
crease as copper is replaced by aluminjum in nower
cables. In telephone cables copper will remain as
the main material.

According to the Third Five Year Develonement Plan
1972 - 1977 the target for averaqge annual increase

in the production of the electrical machinery incus-
try has been set at 19.9 ¢. The apnarent annual in-
crease will be 15-25 % in the future, having been
10.8 % during the last five year period. The growth
of demand exvected in item 5.5 will be justified in
snite of the fact that aluninium will be substituted
for cooper in the nroduction of cables.

Most of the consumers of coprer wire are located in
the Istanbul area.

Potential consumers

Cable manufacturers

Siemens S 500 t/vear Istanbul
Kavel 4 000 " Istanbul
Surtel 2 000 " Istanbul
Anka 1 500 * Istanbul
Tlrkkablo 1 %00 " Istanbul
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In addition there are about 50 small cable plants
that are consuming about 800 tons of copper ner year.
Two new cable plants are now being built in Turkey
and the previous ones are being expanded.

Transformer manufacturers

AEG Istanbul
EBAS Istanbul
Etitas Izmir

The transformer plants need bus bars in addition to
electrolytic copper.

Electric motor manufacturers

AEG
General Electric
Cemag

7.2
Location of consumers

The demand for copper wire has been mainly in the
Istanbul area. The nrincipal locations are shown
in figure 7-1. 1t is, however, assumed that cable

* nlants for electrical machinery will be placed also
elsewhere in the country in future.

7.3

Copner sulphate
Conper sulphate is mainly used by small vinyards,
of which the largest consumer is

TUrkiye Zirai Donatim Kurumu
in Ankara.
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ELECTROLYTIC COPPER PRODUCERS

6.1
Rabak A.S.

Rabak A.S.'s plant and head office are situated in
Istanbul. Rabak started its oreration in the begin-
ning of 1960. At nresent their oroduction is 18 000
tons per year which now is being expanded so that
their nroduction will be 40 000 tons ner year in
1977. Rabak is the 19th biggest company in Turkey
according to turn-over (1974).

turn-over 816 million TL

capital 338 million TL !
profit 117 million TL

employees 924

Rabak A.S5. is at present building an anode slime treat-
ment plant. Its capacity will be enough to treat all
anode slime produced in Turkey. This plant will be

in operation in the end of this year. In addition
Rabak produces about 3000 tons of copner sulphate ner
year. Rabak also produces small amounts of bronze and
other copper alloys.

The Rabak plants include:

- anode casting nlant

- copper tankhouse

- wire rod casting plant

- wire rolling and drawing plant

- copper sulvhate nlant

- anode slime treatment plant under construction
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8.2
Sarkuysan A.S8.

8.3
Bakirsan A.B.

8.4

sarkuysan started its production in 1975. The nlant
has had a good start-up and at present 10 000 tons of
cooper wire per year is produced. Sarkuysan has nlans
for exmansion so their oroduction capacity will pro-
bably be 20 000 tons per year within a few years.

The nlant includes:

- anode casting plant

- copper electrolysis

- wire rod casting plant

- wire rolling and drawing plant

The plant is situated about 30 km from Istanbul on the
Ankara road.

Bakirsan is at present building a wire plant which
should be started in 1977. The canacity of the plant
will be 10 000 tons per year initially, but there are
plans to expand the capacity immediately to 20 000
tons ner year.

The plant is located in Istanbul.

Makina Kimiya Kurumu A.S8.

The Makina Kimiye nlant is situated near Ankara. The
production of the nlant is mainly used for military
nurposes. The plant nroduces about 2000 tons of
copper sheets annually and about 600 tons of covper
~ipes annually.
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8.5

Location
Figure 8-1 shows the location of electrolvtic correr

nroduction in Turkey.
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9.
SALES '

9.1
Sales on domestic markets

The plants now producing copper wire do not have to

rake considerable sales efforts, as the consumers

buy it themselves from the producer. There is no
significant price competition, but the others follow

the pricing of Tabak A.8. This is due to the fact

that a seller's narket exists at present, however,

wvhen all the plans for expansion have been realized

and the plant discussed in this research has been ‘
built, attention will have to be paid to marketing. '

The new firm in varticular should start effective
marketing efforts before production has commenced.

On dowestic markets sales efforts should primarily

be directed towards larger comsumers, for this reason
they should be mace familiarized early with the new
wire plant and its products. It would also be use-
ful to make longer supply agreements with them after
samples have been sent.

9.2
Sales organisation

Typical for the sale of copper is the fact that the
volume per salesman is big, however, an effective
marketing organisation is essential. Figure 9-1
shows a draft of sales organisation.
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9.3

International markets

9.4

Several alternative rovtes are possible for starting
copper wire exports:

1. direct sales to consumers
2. sales through agents
3. sales offices

A direct sale to consumers is the most favourable when
steady contacts have been made. Vhen making these
contacts it is possible to call in consultation helo
from small producers of copper vire in Eurone.

When selling through agents the agents' fees will of
course have to be paid. At first it would be best
to find an agent firm which has experience of selling
conrer wire, but not a major organization.

It would be advisable to set up a sales office, if
marketing is not contracted to an agent, in Central
Europe from where the European markets could be
handled. In addition suitable agents should be
found for all the other continents.

Turkey's favourable location in the Middle East should
also be taken into consideration regarding potential
markets. It could be easier to come into these mar-
kets than the very competitive markets in Europe.

Marketing initiation

The sales manager should be employed about two vears
before the plant is started. His first task would
be to make an organiszation of domestic and exvort
narketing. The sales organization should be formed
about one year before the start-up of the plant.




9.5
Marketing costs

9.6
Deliveries

Then an active information campaign and visits to the
new plant will be arranged for potential consumers.

The new production plant should make a well organized
advertising campaign, with brochures and advertisements.
During the advertising campaign advertisements and
articles on the new plant should be published in
professional magazines. Advertisements should be
made in nrofessional advertising bureaus.

Generally marketing costs are about 2 - 2.5 % of the
sales. In addition there are the agents' fees, about
0.5 - 1.5 &,

The normal terms of payment are cash against documents.
On domestic markets the consumer usually transports

the cooper wire with irmediate payment. In exports
longer periods of payment have to be given; 30 days,

60 days, 90 days. The longest is normally 180 days.
The sise of lots vapies frem 1 ton to 100 tons.

The terms of delivery on Turkish markets is usually
free on factory, but in exports it can be fob or

cif.









