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1.1

1. EXECUTIVE

1.1 Project Ba

1.1.1 Proje

SUMMARY

ckground

ct History

In 1984, ASEAN Copper Product Inc. (ACPI) has
been formed through the participation of
Philippines, Indonesia, Malaysia, Thailand and
Singapore to establish a complex fur
manuracturing of copper and copper alloyed semi

products in the Philippines as an ASEAN project.

In 1985, an international tender was called to
select the contracter for construction of copper
and copper alloyed manufacturing complex with
annual capacity of 100,000 metric tons in Leyte
using a virgin cathode as main raw material from
Associated Smelting and Refining Corporation
(PASAR) . The objective of this project was to
contribute to the national income and ASEAN
economy by adding more value on downstream
products, and to promote the technological and
industrial development of the area. However,
the project has been shelved due to uncertain

economic and market conditions.

KOBELCO is the internations! trademark found on sk KOBE STEEL' products. <& KOBE STEEL, LTD,
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In 1987, Outokumpu Engineering of Finland has
concluded a market study and feasibility study.
They recommended to start the project with
annual capacity of 30,000 tons cf flat products

including those for lead frames.

It has been pointed out that the production
capacity recommended by Outokumpu needs to be
reassessed on the basis of a more detailed

’ market survey.
1.1.2 Products Lines-up

among the 4 major copper fabricate products
(flat products, tubes, rods and wires) copper
and copper alloy flat products were selected to
be manufactured by the project because of the

following reasons:

KOBELCO I8 the internationsl trademark found on o KOBE STEEL'S products. <& KOBE STEEL,LTD.
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*

Flat products

Copper flat products accounts for the biggest
share of importation by ASEAN and is relatively
favorable to enter into this market since there
is no existing 1local manufacturer in ASEAN

region.

Copper tubes

Entr- into the copper tubes market is expected
to be more competitive due to the establishment
of production facilities in ASEAN region by many
foreign firms. In contrast with the present
demand of 12,000 metric t*ons, the total
production capacity in ASEAN region is projected
to reach approximately 25,000 metric tons in

1995,

Copper wire & rods

Entry into copper and wire market in this region
is very competitive since the market for wire
and rods is dominated by many numbers of small
lccal manufacturers recycling the scrap as the

main raw materials,

KOBELCO is the internations! tradamark found or sl KOBE STEEL's products. <> KOBE STEEL, LYD,
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1.2 Varket Study
1.2.1 Market Overview

Total imports of copper and copper alloy flat
products in 1989 excluding those for lead frames
in ASEAN, NIES and Japan are reported
approximately 68,000 metric tons as shown in
Table 1.1 It can be pointed out form the
. statistics that the volume of importations of
those products in ASEAN and Japan are relatively
small compared with those in NIES. Morecver,
competition with the Japanese and South Korean
suppliers is expected since these countries are

the major exports in this region.
1.2.2 Demand

Demand 1is determined by using the following
projected growth rate of importations of each
country and the projected demand for each

country is presented in Fig. 1.1.

- Indonesia 2.3% per year
- Malaysia 3.1% per year

- Philippines 2.0% per year

Singapore 2.5% per year

KOBELCO s the international trademark found on sl KOBE STEEL' products. <> KOBE STEEL, LTD.
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Table 1.1 Market Overview in 1989

Country Volume of Importation Share (%) }Major Industrial Usage Share {%) | Major Supplier Share (%)
{metric tons) ' ' '
Indonesia 2.413: 3.55%|for radiators : 41.44%|Japan ! 60%
Malaysia 1.190: 1.75%|for radiators ! 25.71%|Japan ! 36%
Philippines 2,388 3.53%|for radiators | 37.53%|Japan ] 712%
Singapore B, 146, 9.05%|for electrical applications | 94.04%|Japan : 66%
Thailand | 2,700, __ __ 3.98%|for radiators : 25.56%]|Japan \
ASEAN Total 15,115! 22.26%) o
[ |
Hong Kong 25,0143 36.84%|for electrical appilcations E - Japan E 44%
South Korea 2,743: 4.04%|for electrical appilcations ! - Japan ! -
Taiwan e ______133181___ 2b.98%|for eiectrical appilcations 1 19,16%)|Japan | 57%
WIES Total | 45,075’: B7.87%]| |
| [ |
Japan 6,700, 9.87%|mislaneous } South Korea : 75%
| | 1
Grand Total 7717777 T T T T T T67.8900 T T100.00%).
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~ Thailand 2.2% per year
- South Korea 3.0% per vear
- Taiwan 2.6% per vear
- Hong Kong 2.1% per vear
- Japan 4.5% per year

These growth rates incorporating negative factors

that demand for copper and

products for radiators will soon be replaced by

aluminum.

1.2.3 Projected Penetration to the Mark

Taking the competition with the Japanese and
Korean firms into mind, following ratios cf
penetcation were determined. The total volume
to Le tapped by the project in 1995 (year of
start up) using these ratios were estimated
14,34C metiic tons and reach uapproximately
19,830 metric tons in 2049.

- Indonesia 50% per vear of projected demand
- Malaysia 5C% per year of projected demand
- Philippines 80% per vear of projected demand
~ Singapore 50% per year of projected demand
- Thailiand 10% per year of projected demand

- South Korea

et

copper alloy flat

5% per vzar of projected demand

KCOOLCO s 119 internatinnal trademark found on all KOBE STEEL' products.
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Fig. 1.1 Projacted imporiaiion in the regien
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1.2.4 Plant

1.2.5 Produ

P. 1.6
- Taiwan 10% per vear of projected demand
- Hong Kong 10% per vear of projected demand
- Japan 5% per vyear of projected demard

The volume to be tapped by each country is shown

in Fig. 1.2.

Capacity

Based on the projected volume of penetration to
the market, annual capacity within the range of
15,000 to 20,000 metric tons are considered as
feasible normal plant capacity. Therefore, this
study was made on the bhasis of the plant
capacity of 15,000 metric tons with the

expansion of 3,000 metric tons.

ct Mix

In line with the market analysis and the actual
applications of each country in the market,
following product mix was determined for this

study.

KOBELCO la the intar.ational trademark found on sl KOBE STEELY products. <> KOBE STEEL, LTD.
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Thickness
Material (ram) ton/vear
Copper 0.1 600 - 720
0.5 1,200 - 1,440
1.0 1,200 - 1,440
Brass 0.3 1,200 - 1,440
(70/30)
0.75 1,800 - 2,160
Brass 0.15 600 - 720
‘ (65/35)
0.3 1,200 - 1,440
0.75 1,800 - 2,160
0.8 1,800 - 2,160
1.2 1,800 - 2,160
1.5 1,800 - 2,160

Total

15,000 - 18,000

KOBELCO s the international trademark found on all KOBE STEEL' products.
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1.3 Materials

and Input

Raw materials for the plant are copper cathcde,
z.nc and scrap. The required amounts of the raw
materials for the plant capacity of 15,000 -

180,000 tons/year are

15,000 t/y 18,000 t/v
Copper cathode 11,762 - 14,114 (t/y)
‘ Zinc 4,372 - 5,246 (t/v)

Other auxiliary materials, such as o0il and
lubricant, chemicals, consumables are summarized

in ’ Schedule 4.1 of Chapter 4.

The estimated consumption data of required
utilities are 1listed 1in Table 4.4. Major
utilities and their consumption for 15,000 t/y

- 18,000 t/y plant are as follows:

15,000 t/y 18,000 t/y
Electricity 45,289 MWH/year, 53,347 MWH/year
Raw-water 426,250 m3/year, 511,500 m3/year
LPG 6,600 m3/year, 7,920 m3/year
or in terms of product weight,
Electricity 3.02 MWH/ton,

Raw water

LPG

28.4 m3/ton,

0.44 m3/ton,

KOBELCO ie the internations! trademark found on sl KOBE STEEL'S products. <> KOBE STEEL, LTD,
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1.4 Location and Site

Site survey and study have been carried out for
two places, i.e., Isabel, Leyte and Batangas,
Luzon.

The site at Isabel has been selected in this
study mainly due to availability of raw water
and electricity at relatively low cost and the
advantage of locating near PASAR, copper cathode

supplier to this plant.

In Isabel the site location is planned to be
between the PHILPHOS plant site and the existing
staff housing site, as the area had been almost
flattened and tre access is easily available for

plant staff as well as material transportation.

Detail comparison data between the two sites are
summarized in Table 5.1 in Chapter 5, where each
site condition and relevant information are

listed from various aspects.

The study team suggests further that the
project proponents should secure pollution free
operation in the proposed site. This means the
environmental condition in Isabel should not be

worsen by any means.

KOBELCO Is the intarnations! trademark found on o KOBE STEEL'S products. <& KOBE STEEL, LTD.
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1.5 Project Engineering

1.5.1 Plant Layout

On the basis of 15,000 t/y plant capacity site
plan and general layout of production shop are
shown in Fig. 6.1 and Fig. 6.2 in Chapter &6,
respectively, with consideration of plant

expansion in the future.

Material flow in the production shop is
illustrated in Fig. 6.3A and Fig. 6.3B, where
each arrow indicates the flow and amount of raw

materials, in-process coils and return scraps.

Fig. 6.4 shows feedstock area to be allocated
for the material storage. The storage area

calculation is given in table 6.1.

1.5.2 Technology and Process

Horizontal casting process has been adopted from

economical and technical viewpoints.

The initial investment cost for the horizontal
casting process is remarkably lower than that

for hot rolling process.

KOBELCO is the internations! irademark found on afl KOBE STEEL'S products. <& KOBE STEEL, LYD.
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In this regard the horizontal coasting process
is generally suitable for the plant where
production amount is relatively small, i.e.,

less than 20,000 tons/year or so.

The main process for foundry shop and rolling
shop is described with the summary table of
standard process in Table 6.2 and process flow

sheet for each kind of product.

. 1.5.3 Equipment

Details of equipment description and its
capacity calculation are described in
Chapter 6.3.

Accordingly number of required equipment, number
of shift and working ratio are calculated and
summarized in Table 6.3 and Table 6.4 of

Chapter 6.

Main specification of production equipment as
well as auxiliary facilities are given in the

specification sheets attached to Chapter 6.

KOBELCO is the internationsl trademark found on sl KOBE STEEL'S products. <$> KOBE STEEL,LYD.
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1.6 Overhead Costs
Fcllowing are counted as overhead costs:

~ Spare parts required annually

- Property and fire insurance premium

- Distribution cost covering the trarsport cost
from the plant site to Manila port

~ Packing materials for the products

‘ - Depreciation of plant eguipment and buildings

1.7 Manpower

Manpower oiganization chart is proposed in Fig.

8.1 based on the plant capacity 15.000 t/y.

The required manpower is as follows:

Manager class : 13
Engineer class : 15
Office staff class : 24
Technician 1 labour class : 242
Total : 294

In order to cope with gradual increase of
production amount, manning program during the
initial start-up period is presented in Table

8.1.

KOBELCO is the international trademerk found on o KOBE STEEL'S products. <¢> KOBE STEEL,LTD.
7R1018/9100489K




P.

1.13

Y

ear Total Manpower
1 219
2 245
3 271
4 294

Finally qualification and job requirements are

described in section 8.2 for each job category.

1.8 Project Implementati-n

Project implementation schedule is presented in
Fig. 2.) covering from ITB tender preparation
stage to commencement of commercial operation,

total 40 months.

Manpower organization and manning requirements
for the plant construction phase are also
proposed as shown in Fig. 9.2 and Fig. 9.3 of
Chapter 9. Duties and qualification for each

job are briefly described.

In Chapter 9.3 overall construction schedule is
worked out detail in Fig, 9.4, based on which
manning aggregation curve is calculated as shown

in Fig. 9.5.

These schedule and the manpower curve are the
basis for calculating construction cost of the

plant.

KOBELCO is the internations! trademark found on s KOBE STEEL'S products, <& KOBE STEEL,LTD.
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1.9 Financial Evaluation

1.9.1 Investment Costs

Total investment costs for original case was

estimated as follow:

Original Case

‘ (18,000 tpa)
Foreign currency 151 million USS$
Local currency 29 million USS$
Total 180 million USS

Break down of the investment costs is presented

in Schedule 10.2.

1.9.2 Production Costs

Total production costs is presented in table
1.2. The costs are broken down between direct

cost, administrative overheads, depreciation and

financial costs.

KOBELCO is the internations! trademark found on il KOBE STEEL'S products. < KOBE STEEL, LTD.
7R1018/9100489K




TABLE 1.2. Total Produstion Costs

(1000US$)
| 1995 1996 1997 1998 1999 2000 2001 2002 2003
Production Amount (tons) 6,000 9,000 12,000 15,000 15,341 15,620 15,910 16,250 16,610
Main Raw Materials 15,019.39] 22,529.08; 30,038.78/ 37,539.93] 38,389.76| 39,089.41] 39,811.84] 40,661.L/| 41562.04
Other Raw Materials 381.07 571.78 762.37 952.75 974.18 992.07 1,010.34 1,054.82 1,054.73
Utilities 1,044.22 1,566.33 2,088.43 2,609.95 2,669.03 2,717.68 2,767.90 2,826.99 2,889.58
Direct Labour 486.00 542.00 598.00 648.00 686.00 686.00 686.00 686.00 686.00
Spares and Maintenance 3,650.00 3,650.00 1,826.00 1,826.00 1,826.00 1,826.00 1,826.00 1,826,00 1,826.00
Factory Overheads 600.37 900.56 1,200.74 1,500.58 1,534.35 1,562.52 1,591.40 1,625.37 1,661.36
Fadtoy Codts 01011 D2niwivAl 12975 al T 36814 %] T 450712 467333 [ a64Ta B[ | 47 59uda] | W8 pB0AY| | AT
Administrative Overheads 609.60 415.60 415.60 609.60 349.60 349.60 349.60 349.60 349.60
Depreciation 11,042.95; 11,074.05 11,074.05) 11,074.05) 11,074.05] 11,074.05] 11,074.05)] 11,074.08 1,257.55
Financial Costs 9,813.18| 10,095.74| 10,095.74 9,086.16 8,076.59 7,067.02 6,057.44 5,047.87 4,038.29
Total Production Costs 42,646.77] 51,345.13]  58,099.71] 65,847.02] 65,579.57] ©5,364.34| 65,174.57] 65,152.38] 55,325.15
Costs per tons (average) wm 5N 4.84 4.39 4.27 4.18 4.10 4.01 3.33
Of it foreign % 61.25% 52.18% 43.62% 37.74% 35.88% 34.39% 32.86% 31.26% 15.49%
Ot it Variable % 36.14% 45.74% 54.68% 60.91% 62.72% 64.23% 85.77% 87.39% 83.09%




TABLE 1.2. Total Production Costs

(1000USS$)
2004 2005 2006 2007 2008 2009
Production Capacity (tons) 16,980 17,370 17,950 18,000 18,000 18,000
Main Raw Materials 42,473.79] 43,447.47] 44,897.31| 45,031.12] 45,046.78/ 45,090.90
Other Raw Materials 1,077.96 1,102.90 1,138.69 1,143.27 1,143.27 1,144.38
Utilities 2,952.97 3,020.67 3,121.47 3,130.77 3,131.86 3,134.93|
Direct Labour 686.00 686.00 686.00 686.00 686.00 686.00
Spares and Maintenance 1,826.00 1,826.00 1,826.00 1,826.00 1,826.00 1,828.00
Factory Overheads 1,697.81 1,736.73 1,795.02 1,800.66 1,800.66 1,800.65
Faciory Costs - 201711807133 J3T8T0vR[  33.38548] 38784 5 6a 5. saead
Administrative Overheads 349.60 349.60 349.50 349.60 349.60 349.60*
Depreciation 1,226.45 1,226.45 1,226.45 1,226.45 1,226.45 1,226.45
Financial Costs 3,028.72 2,019.18 1,009.57 0.00 0.00 0.00
Total Production Costs 55,319.30 55,41495 56,051.11 55,193.87 55,210.61 §5,258.92
Costs per tons (average) 3.26 3.18 3.12 3.07 3.07 3.07
Ot it foreign % 13.47% 11.43% 9.31% 7.37% 1.37% 1.37%
Of it Variable % 85.21% 87.29% 89.47% 91.40% 91.40% 91.40%
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1.9.3 Financing
Following assumptions was made for the financing:
a) Equity: 30% of the total investment costs

b) Investment costs in local currency shall be

all covered by equity

. c) Loan conditions for foregin currency:
- interest rate: 8% p.a.
- repayment: 10 years in equal installments
- grace period: 2 years from start of

operation (1997)

d) Loan conditions for local currency;
- interest rate: 24% p.a.

- grace period nil

’ Based on the above conditions, financing
schedules are shown in Schedule 10.5 of Chapter

10.

/R1018/9100489K
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1.10 Conclusion for the Original Case

1)

[ ) 1)

2)

3)

Overall Financial Prospects

After having executed the financial analysis,
following are the summary for the original case

with annual output of 18,000 metric tons.

Cumulative profit does not become positive for

entire project life.

IRR shows quite low viability namely -0.11% for

original case.

The case is more sensitive to make change in
sales prices and operating costs than initial
investments. However, even applying the best
variable, i.e. 30% increase of sales prices, IRR

is 9.25% for original case.

KOBELCO s the international trademark found on sl KOBE STEEL'S products. <> KOBE STEEL, LTD.
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This low

reasons.

a)

profitability is due to the foilowing

Raw Material Cost

Japanese and Korean manufacturers, who are
the expected competitors for the Prnject,
are enjoying lower raw material costs since
they can use a certain amount of copper
scrap, which is fairly lower in cost than
virgin cathode, prevailing in their 1local
rarket. Adequate amounts of copper scrap
are being recycleda locally in these
countries because of the matursity of the

correliated industries.

In the case of Japanese manufacturers, they
now use almost 50% scrap as raw material on

average.

On the other hard, since adequate amounts
of copper and copper alloy scrap are notc
being recycled locally in the Philippines,
the Project can not enjoy the merits of

using scrap from local sources,

KOBELCO le the internations! trademark found on s KOBE STEEL' products. <> KOBE STEFL, LTD.
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b)

In other words, having a stable and
adequate local source of scrap rather than
having a local source of copper cathode is
an important factcr in making the Project

both viable and competitive.

Low Market Prices for low Value Added

Products

As for the sales prices for the flat
products determined in this study, price
competition is guite hard in the ASEAN and
NIES market because of the strong
competition between Japanese and NIES'
manufacturers. In the case of Japanese
manufacturers, they are suffering from low
profitability in spite of using a certain
amount of copper and copper alloy scrap as
raw materials. Usually they strategically
supply these products with low prices which
only almost cover the fixed cost, in order
to keep their market share in these
regions. They recover the profitability by
other high value added products, such as
flat products for lead frames, which are

the monopoly of Japanese manufacturers.

KOBELCO is the international trademark found on all KOBE STEEL' products.
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c)

d)

Plant Capacity

The market study in Chapter 3 1led the
conclusion that 18,000 metric tons of the
flat products 1is the projected annual
volume which can be tapped in ASEAN, NIES

and Japanese markets.

This amount seems insufficient for enjoying
the scale of economy for the Project with
the product mix determined in this report.
The 1large scale operation does not,
however, necessarily secure commercial
profitability. I+ depends more on how
sufficiently the contribution margin can
recover the financial cost. This has
become clear through carrying out the
sensitivity analysis for the large scale
production which will be explained in the

following section,

Low Contribution Margin

The above a) and b) are one of the critical

elements which would make project

profitability 1low. Further, since the

et IRIOT8 79 TO04 YR
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ii)

price of the main raw material, copper
cathode is controlled by LME, the
production cost of the proposed plant is
dominated by this component, and hardly
enjoy cost advantages to reduce the
production cost. Other production cost
elements such as 1labor cost and utility
cost are rather marginal and thus not
subsctantial to reduce the total production
cost. Therefore, the contribution margin
(Revenue minus variable cost) turned out to

be rather low.

Sensitivity of IRR for the Base Case

Bearing the &é&bove in mird, the study team
carried out a sensitivitv analysis in order to
investigate how IRR would improve by changing
the parameters of each variable. the results

show;

(1) reduction of production cost by lowering
the raw material cost, i.e. using 50% of

scrap improved IRR to approximately 1.6%.

KOBELCO is the internations! tradernark found on sl KOBE STEEL's preducts. <®> KOBE STEEL, LTD.
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(2)

(3)

If the sales price can be lifted by 28% to
30% (one of the assumption to add lead
frame, 20% of the total products, to the
suggested product mix), IRR would improve

to roughly 7%.

It should be noted that the study team
keeps strong reservations for this

assumption as mentioned in Chapter 3.

A combination of the above two cases would
bring IRR up to the level of approximately

8%.

The above financial evaluation indicates
that the sales price is the most sensitive
variable. The potential investors should
look into this variable for reassessing the
commercial profitability by elaborating in
different product mix and different market
(i.e. countries to penetrate) penetration

strategies.

Furthermore, the possibility of using scrap
may be pursued if the Philippines
government implements, as suggested by BOI,
the scrap shipyard project in the near
future. This assumption may become
realistic and IRR can improve, though not

significantly.

/RIVTE/9100489K
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1.10.2 Conclusion for the Alternative Cases

Bearing the above difficulties in mind, the
study team investigated the commercial
profitability of different alternative cases.
the logical basis of this assumption is that the
project may be able to gain higher sales volume
in each targeted country. (as shown in Section 3

and Fig. A.1 of Annex)

Furthermore, the assumption extended to include
lead frame products which can be considered as

an attainable market segment.

The difficulties of entering into a lead frame
market are clearly mentioned in Chapter 3. The
study team nevertheless investigated this case,
since the most effective way of improving IRR
lies in this assumption. It may be noted
however that it is unrealistic to expect market
penetration into this segment from the beginning

of the operation.

The scrap market in the Philippines may change
due to the ship scrap yard project under
consideration by BOI. Taking this plan into
account, the study team also investigated the

impact of reducing the virgin cathode portion

TRYICIE/ITOOAEYK
KOBELCO 13 the intarnational trademark found on all KOBE STEEL s products <> KOBE STEEL,LTD.




KOBEL(O P. 1.23

down to 50% of the total raw material

requirement. The results are shown below;

Alternative Case (30,000 T.P.A. plant using hot

rolling process)

Case 1: IRR 0.9% (Base Case)

Case 2: IRR 2.04% (Using 50% scrap as raw

material)
Case 3: IRR 9.31% (20% of lead frame products)

Case 4: IRR 11.02% (Combination of Case 2 and

Case 3)

These alternative cases show that the project
could enjoy maximum profitability of 11.02% IRR
under the Case 4 assumption. The study team
thus concludes that the proposed project may not
be able to meet BOI's hurdle rate even under
more optimistic assumptions. However, this IRR
can be considered acceptable if the foreign
costs will be financed by internationally
available capital and all the local portion will
be financed by equity. Along this line, the
project may be pursued further to
materialization, if potential investors consider

these alternative cases to be realistic.

KOBELCO s the internations! trademark found on afl KOBE STEEL' produrts. <& KOBE STEEL,LYD.
7R1018/9100489K




2. PROJECT BACKGROUND
2.1 Project History

In 1984, ASEAN Copper Product Inc. (ACPI) has
been formed through the participation orf ASEAN
countries with the objectives to establish a
complex for manufacturing of copper and copper
alloyed products in the Philippines as an ASEAN

‘ project.

ACPI is outlined as follows;

- Date of registration < March, 1984

Authorized capital : 42 million Peso

Paid-up capital 10.5 million Peso

- Equity participation

Country Stockholders Share (%)
Philippines ASEAN Philippine Copper Holding, Inc. 60
. Indonesia Minister of Finance 13
Malaysia Minister of Finance 13
Thailand Minister of Finance 13
Singapore Temasek Holding (Pte.) Ltd. 1
Total 100

In 1985, an international tender was called to
select the contractor for construction of copper
and copper alloyed products manufacturing plant
with annual capacity of 100,000 metric tons in

Leyte,

KOBELCO 13 the international trademark found on all KOBE STEEL's products ® KOBE STEEL, LTD.
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Philippines, wusing the virgin cathods as raw
material from PASAR (Philippine Associated
Smelting and Refining Corp.) smelter, having
annual capacity of 138,000 tons of virgin
cathods at isable in Leyte island. The main
objectives of this project was to add more valiue
on the copper downstreams products, sat.sfy the
domestic and regional demand, further the
technological and industrial development of the
area, and to contribute to the national income
and ASEAN economy. However, the project has bee
shelveé since 1985, mainly due to the uncertain

economic and market conditions.

Nevertheless the Philippines government kept
pursuing a possibility of materialization this
project within a frame work of ASEAN Industrial
Project (AIP). Japanese project promoter had
expressed their interests in launching the
project under economic co-operation scheme in

late 1980°'s.

In fact, <co-operation with Japanese manu-
facturers and technology holders might be
indispensable. It would enable the project
owners/proponents to avoid unnecessary
competition with japanese manufacturers and
secure a smooth transfer of the latest

technology to this project.

n
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In 1987, Outokumpu Engineering has concluded a
market study and technical feasibility study and
revised its market study in 1988 for the
project. They recommended to start the project
with the annual capacity of 30,000-45,000 metric
tons covering flat products (copper and copper
alloy sheets and strips) including those for
lead frames and coin blanks. However, one could
argue whether or not their projected plant
capacity might be realistic, since its plant
capacity was decided on the basis of the full
amount of projected demand in the market

covering entire range of copper flat products.

This Feasbility Study Report thus first of all

aimed at reviewing the product mix by Outokumpu.

KOBELCO 15 the internatior.al trademark found on all KOBE STEEL's products <> KOBE STEEL,LTD.
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Proposed Products Lines-up

Following analysis are the basis for determining

the products mix.

General

Copper and copper alioy products can be

generally classified as follows:

The 1list of proposed products was determined
based on an assessment of the ASEAN market for
various copper fabricated products including the

following:

a) Flat Products - main applications are for
metal manufacturing (utensils, gas stoves,
others), electrical (connectors, terminals,
switchboards, others), electronics,
transportation (car radiators, others), and

construction.

b) Copper Tubes - used mainly for air
conditioning and refrigeration (ACR), and as

water tubes.

Copper Alloy Tubes - used in manufacture of
heat exchangers (often called condenser

tubes).

IRIUL7/9003984K
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¢) Rod Products - include bars, sections, shapes
and rods; largest application is for bus bars

in power substations.

d) Wires and Cables - used for electric power

transmission.

e) Coin Blanks - mainly stamped from cupro
nickel sheets and used as materials for

minting coins and tokens.

f) Copper Alloy Sheets for Lead Frames - thin
copper alloy cheets and strips which are
stamped and plated to produce lead frames, the
raw material used (together with logic cﬁips)

in the manufacture of integrated circuits.

2.2.2 Reasons Considered for Selecting Copper Flat Products

vis-a-vis Cutokumpu's Previous Study

Among the four major copper fabricated product
groups (flat products, tubes, rods and wires),
flat products was selected to be manufactured

because of the following reasons:

KOBELCO 18 the intarnatonal trademark found on all KOBE STEELs produnts <> KOBE STEEL,LTD.
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1)

The market for copper flat products appears
to be attractive. Among the various
product groups, it accounts for the biggest
share of importation by ASEAN countries.
Since there is no existin local
manufacturer in the Region, entry would be

relatively favorable.

Statistics provided by the Copper and
Copper Alloy Manufacturers Association of
Japan indicate that the aggregate
importation by ASEAN countries of copper
fabricated products is close to 50,000
metric tons (see Table 2.1 below). Among
the four major product groups, importation
of flat products accounts for the biggest
relative share with an average of 45 per
cent of total importation during 1986 to
1988. On the other hand, importation of
wires accounts for the least, with an

average share of only 8 per cent.

KOBELCO 15 the international trademark found nn all KOBE STEEL 5 praducts
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Year
1986
1987
1988
Average

% Share

Flats

17,571
23,065
17,490

19,375

Table 2.1

Importation of Copper Fabricated Products

in the ASEAN Region
(in metric tons)

Tubes

6,424
10,263
12,607

9,765

23

Rods Wires
7,276 3,785
7,515 4,444

14,902 2,155
9,898 3,461
23 8

Source: Copper and Copper Alloy Manufacturer's

of Japan.

Total
35,056
45,287
47,154
42,499

100

Association
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Figure 2.A presents the breakdown of ASEAN

importation of copper fabricated products by

type.

Average imports of Copper & Copper Alloy
products in ASEAN (1986-1388)/Fig. 2.A

B Flat
45.59% U wire
Rod
B Tube

8.14%
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The ASEAN market <£for copper tubes is
expected tc become more competitive with
the establishment of production facilities

in the Region by major Japanese firms.

Copper tubes account for about 85 per cent
of total importation of copper and copper

alloy tubes by ASEAN countries.

The main application of copper tubes is for
air conditioning and refrigeratior (ACR).
About 60 per cent of usage is for this
purpose. The next largest application is

for water tubes.

The ASEAN market for copper tubes is
foreseen to become more competitive.
Japanese ACR manufacturers in Malaysia,
Singapore, and Thailand have plans to
expand their production of copper tubes.
These include Matsushita, Sanyo, Toshiba

and Hitachi.

KOBELCO 15 ther international teaddemark found on alf KOBE STEEL & products <> KOBE STEEL,LTD.
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3)

The ASEAN market for copper alloy tubes
appears to be limited because of existing
and planned establishments of production

facilities in the Region.

There is an existing manufacturer of copper
alloy tubes in Thailand, namely, Bangkok
Metal Industry, with a reported capacityv of
3,000 metric tons per vear and pianned
expansion to 6,000 metric tons by 1995 (see

Table 2.2).

There are proponents in Thailand and
Malaysia vho plan to set up faclilities to
manufacture copper alloy tubes in joint
venture with Japanese tube manufact:urers.
By 1992, the total annual prodvction
capacity in the Region 1is oprojected to

~each 23,200 metric tons.
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Table 2.2
Production Capacitv

Name of Company Country 1990 1992 1995
Bangkok Metal Ind. Thailand 3,000 3,000 6,000
Thai Heat Exchanger Thailand ~ 3,000 3,000
METROD Malavsia - 10,000 10,000
KCMA Malaysia - 7,200 7,200

Total 3,000 23,200 26,200

‘ Sources: Interviews and news articles.

4) The ASEAN market for rods is very
competitive and characterized by small
local manufacturers, while the market for

wires is limited.

The small rod manufacturers compete mainly
on price. Almost all prass rods are made

from scrap rather than from virgin metals.

The ASEAN market for wires is dominated by
local producers in each country (see
Table 2.3). Aside from this, total
importation by ASEAN countries is small -

less than 5,000 metric tons.
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Table 2.3
Existing Production Capacities of
Copper Vire, Rod and Cable Manufacturers
in the ASEAN Region
(in metric tons per year)
Production

Name of Company Country Capacity
Pacific Metals Philipoines 5,000
Phelps Dodge Phils, Inc. Philippines 10,C00
Bangkok Electric Wire Thailand 7,000
and Cable
Charoong Thai Wire and Thailand 2,000
Cable Co., Ltd.
PD Siam Rod Thailand 8,500
Thai Copper Rod Thailand 30,000
Thai Yazaki Electric Thailand 10,000
Wire and Cable
Dwi Putra Lestari Indonesia 20,000
IKI Kabel Indonesia 30,000
TMS (Furukawa Electric/ Indonesia 27,000
Supreme Cable Mfg.)
Tugu Tembaga Murni Iindonresia 20,000
VOKSEL Indonesia 1,500
METROD (Malavsia) Sdn. Bhd. Malaysia 18,000
Malavan Cable Malavsia 8,000
Universal Cable Alpha Ind. Malaysia 48,000

Total 245,000

Source: Interviews and news

articles,
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2.2.3 Reasons Considered for Excluding Coin Blanks

Although Outokumpu's study includes coin blanks,
the study team proposes to drop coin blanks from

the proposed product mix.

The production of coin blanks was initially
proposed by Outokumpu based on a study which the
company prepared in 1988. However, a further
. review of the ASEAN market for coin blanks based
on the Opportunity Study on the Production of
Cupro Nickel Coin Blanks made available by COIME
indicates that the market is much smaller than

initially estimated.

The Outokumpu studv estimates demand at 7,500
metric tons in 1987 and 9,000 metric tons in
1990. The actual usage of cupro nickel ceoin
blanks, which are the major copper alloy coins
used in the ASEAN Region, is only 3,400 metric
tons in 1987. The 1987 to 1989 coin blank
usages of ASEAN countries estimated by Outokumpu
are not closely correlated with actual

production levels,

KOBELCO s the international trademark found on all KOBE STEEL' products. <®> KOBE STEEL, LYD,
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Outokumpu also assumed that Brunei uses directlw
215 metric tons of coin blanks for minting its
coins. Actually, it is the Singapcore Government

which purchases and mints the coins for Brunei.

The abovementioned Oprortunityv Study irdicates
that there will b2 approximatelv 4,000 metric
tons of achievable market in the ASEAN Region.

The breakdownr 1s as follows:

Table 2.4
Zstimated Market for Coin Blanks
in the ASEAN Region in 1989
(in metric tons)

Estimated
Countrv Market
Indonesia 1,200
Malaysia 800
Philippines 1,240
Singapore __769
‘ Total 4,000

The estimated achievahle market excludes the
Thai market due to the recent ijoint venture
between a Korean manufacturer (Poonsang) and a
Thai company. This joint venture will most
likely produce almost all kinds of coin blanks

among other possible products.
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The studv team concluded that cupro nickel coin
blanks would not be adcded to the proposed

procuct mix because of the folilowing reasons:

1) The project will face stiff competition
from the Thai-Korean joint venture company
which would have a lead time in
establishing marketing relationship by the
time the ASEAN Copper Fabrication, 1Inc.
starts operations in 1995. The Korean firm
currently dominates the ASEAN market f£for

coln blanks.

2) As indicated in the Opportunity Study, the
manufacture of coin blanks is not highly
profitable because o©of intensive  ©price
competition. Tt is aiso difficult to forecast a

stable production level,

Procurement of coin blanks by the central
banks and treasuries of ASEAN countries is
cdone bv competitive bidding where price is a
major factor. For the project to win
trnders, 1t has to bié at relatively low
nrices which do not »nrovide good commercial
returns even when integrated with the

production of other flat procducts.
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Purchases by ASEAN governments are not
predictable as these are determined by

intarnal decision factors and opolicies.

Producticen oI cunro nickel coin  blanke
wculd recquire significant acdditionat

Zinancial investment &né technical know-how
which could complicate the smocth start up

of the project.

The production of cupro nickel sheets

raTi1res  separate melting and casting

facilities. Thece cannot be used for other

n

croducts such @os hrass because of the
nrablem n¥ crntaminaticn. Additional
stamping and blanking facilities would aliso
be required for the manufacture of coin
hlanks,

1 .
M S PR 4 SRS

- . = 3~ ~ s S P T t. Ta ;e s
roculres adiitional tecnnical unow-heer and
R PR T -y H .
wrainine nryticulnrly in the

heating/annealing production cihase. During
this stage, finer dimensional tclerance and

stricter temperature control are required

rr

vis-a-vis similar stage of pradnztisn of

ounar “lat aroducto,
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20204 neazens Concidered Ior Zicludine Cornsr 2110y Shezts
and Strirs Ior Leaé Frames

Ccpper alloy sheets and strips for the

nroduction of lead frames will also he excluded

—rzm o tha mronosad poosuus it wninte Sasaupss oo

2.2 Z2llowin~ roeasons:

1: Panatrazticg fhe gorkat is 4diffi-nle,  Thersa
are only a few lead ZIrame mznmficcturers
vorldwide includéint ™vrna Craft, Kobe Steel
and Mitsni.

2) Quality recuirements are very stringent.

Based on interviews, the quality
requirements for lead frames are very
strict. The coating plated on lead frames
should not peel when exposed to high
temperatures. There should also be no

misalignment of leads and no problems in

coplanarity.
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Thickness tolerances are also very rigid.
Whereas the tolerances for an ordinary
copper sheet are indicated in hundredths of
millimeters, the thickness tolerances for a
lead frame are specified in thousandths of

millimeters.

Based on interviews, the quality of sheets
and strips supplied by a metal
manufacturing company in newly
industrialized economy is not yet fully
satisfactory. This is despite the 1l0-year
experience of the company in manufacturing
copper alloy sheets for lead frames. Lead
frame manufacturers interviewed who have
reservations akout the quality of the
company's products include Dyna Craft
International, Mitsui High Tech, and Kitako
Electronics. Table 2.5 presents a profile
of 1lead frame manufacturers and their
sources and comments on supply of the

copper raw materials.
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Table 2.5
PROFILE OF LEAD FRAME STAMPERS/PLATERS
IN MALAYSIA AND SINGAPORE
Ave. Monthly
Consumption
(in Metric
Name of Ccmpany Locaticn Tons) Sources/Remarks
Dvna Craft, Inc. Penang, 270 Multiple suppliers from
Malavsia Japan
Ohlin
Yamaha
Mitsubishi Shindo Co.,
Ltd.
Wieland
KSL
Poonsang Metal
Manufacturing
Comments: quality
problems for
Products of NIES
Mitsui High Tech Kuala Lumpur, 100 Muitiple suppliers from
Malaysia Japan

Mitsubishi Mining and
Smelting

Furukawa Electric Co.,
Ltd.

Nippon Mining Co., Ltd.
Hitachi Cable Ltd.

- major considerations:
. quality
. promptness in
delivery
. price

- not using raw materials
from NIES (low gquality
products)
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Ave. Monthly
Consumption
(in Metric
Name of Companv Location Tons) Sources/Remarks

Kitako Electronics Malacca, 20 Multiple suppliers
Malaysia
Siemens

Mitsubishi Mining and
Smelting

Will consider buying from
new
supplier; primary
consideration is quality

Used to buy raw materials
‘ from NIES
- not satisfied with
quality

Mitsui High Tech Singapore 100 Procurement policy
dependent on customer's
decision and
recommendation cf
suppliers

Multiple suppliers

Mitsuibishi Mining and
Smelting

Furukawa Electric Co.,
Ltd.

‘ Nippon Mining Co., Ltd.
Hitachi Cable Ltd.

Poonsang Metal
Manufacturing

- major considerations:
. quality of raw
material
. type of composition
components
. reliability

Consideration of buying
from new source depends
on customers,

e,
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Ave. Monthly
Consumption
(in Metric
Name of Company Location Tons) Sources/Remarks
Enomoto Precision Singapore 10 Multiple suppliers from
Japan

Mitsubishi Mining and
Smelting

Nippon Mining Co., Ltd.
- major considerations:
. quality
. reliability

Consideration of buying
from new source depends

. on customers and if price
is reasonable

Jade Technologies Singapore 50 Multiple suppliers
- major considerations:
. reliability of the
product
. type of composition
components

No intention of buying
from new suppliers

Uses copper materials
from Korea
- no major problems

NIES - Newly Industrialized Economies

. Source: Interviews
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3.1 DEMAND AND MARKET ANALYSIS

3.1.1 Market Overview

Total imports of copper and copper alloy flat
products in 1989 (excluding coin blanks and
sheets for lead frames as described in Chapter
2) in the ASEAN Region and the newly
industrialized economies (NIES) of Hong Kong,
South Korea and Taiwan, and Japan are reported
to be 67,890 metric tons (See Table 3.1). About
77% of this 1is accounted for by the NIES
countries and Japan with a total volume of

52,775 metric tons.
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Table 3.1
Importation of Copper and Copper Alloy Flat Products
by Selected ASEAN, NIES Countries and Japan, 1989
(metric tons)

COUNTRY Volume Share (%)
Indonesia . 2,413 4
Malaysia 1,190 * 2
Philippines 2,396 4
Singapore 6,146 *x* 9
Thailand 2,700 4
. Total ASEAN 15,115 23
Hong Kong 25,014 *** 37
South Korea 2,743 4
Taiwan 18,318 ***x% 27
Total NIES 46,075 68
Japan 6,700 9
TOTAL 67,890 100
* Excludes importation of copper and copper alloy zflat
prodgcts for fabrication of lead frames estimated at 4,680
‘ metric tons.

** Excludes importation of copper and copper alloy flat
products for fabrication of lead frames estimated at 1,920
metric tons and exports to Malaysia of 1,100 metric tons.

*** FExcludec importation of copper and copper alloy flat
products for fabricaticn of lead frames estimated at 3,000
metric tons.

**** Excludes importation of copper and copper alloy f£flat
products for use in the manufacture of 1lead frames
estimated at 780 metric tons.

Sources: Foreign Trade Statistics of respective countries
except for Malaysia which was taken from the Copper
and Copper Alloy Manufacturers Association of Japan.
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3.1.2 Phili

(1)

g NI .

ppines Market

Importation and Major Industry Users

The 1989 consumption of copper and copper alloy
flat products in the Philippines was 2,396
metric tons, as shown in Table 3.2. This figure
is derived solely from imports as there is no

local production in the country.

Growth in imports during the past ten years has
been erratic. Importation did not significantly
increase during 1980 to 1987. 1In 1988, however,
it rose by 40% from 1,790 metric tons to 2,500

metric tons.

Among flat products imported, an average of 87%

of the total was brasc.
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Copper Flat
Product

Unalloyed Copper
Brass
Bronze

Total

Source: Philippine Foreign Yrade Statistics.

Table 3.2
PHILIPPINES
Inport Volumes of Selected Copper and Copper Alloy Flat Products

(In Xetric Tons)

1983 198+
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As shown in Fig. 3.A, the major industrial user
of copper and copper alloy flat products is the
radiator-manufacture industry, accounting for
900 metric tons or 38% of total 1989 domestic

consumption,

42.00%

onsumption of Copper & Copper Alloy Flat
E[Qd!lg'ﬁ D! 'ﬂﬂ'!lﬁlﬂ !!ﬁgtﬁ .ID Eh"iQQ‘lﬂQS (]ggg)

Fig. 3.A
10.00%
' 2.00% B Metal Fittings &
D 8.00% Accessories

] Electrical

Terminals/Connectors/Swi
tches/Fuses

EB Radiator
38.00% Others
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The radiator-manufacturing industry solders
copper and copper alloy flat products into fins,
tubes and tanks for radiators. Based on
interviews, the user industry's consumption of
copper and copper alloy flat products is
estimated at 900 metric tons. About 80% of this
is accounted for by UE-Automotive Manufacturing,
Inc. which manufactures radiators under license
by Toyo Corporation of Japan. The other major
manufacturer 1is General Parts Manufacturing
Corp. which uses an estimated 95 metric tons per

year.

The metal fittings and accessories industry
manufactures products of various shapes and
sizes for bags, wallets, shoes and fashion

jewelry.

Interviews with major manufacturers of
terminals, connectors, switches and fuses
indicate that the industry consumes about 200
metric tons of copper and copper alloy flat
products annually, Major users include Eagle
Electric of the Philippines (100 metric tons per
year), Ever Electric Manufacturing, 1Inc. (40
metric tons), and Super Manufacturing Inc. (20

metric tons).
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The electrical industry's consumption of brass
flat products is estimated at 50 metric tons,
of which General Heat Corporation has an
estimated@ consumption of 45 metric tons per
year, and Wcnder Product and Development
Corporation consumes two metric tons of brass

flat products.

Other wuser industries include construction,
‘ handicraft manufactures, and trophie and

plaque manufacturers.
{2) Sources of Supply

Japan has consistently been the country's
biggest supplier of copper and copper allov flat
products over the past ten years, supplying an
average 72% of total imports. In 1989, Japan's
exports to the Philippines amounted to 907
metric tons. Major Japanese suppliers of copper
and copper alloy flat products to the
Philippines are Sambo, Kobe Steel, Kai-Wa,
Mitsui, Okura Trading, Hitachi, Metalbunken and
Mitsubishi. Other major country suppliers
include Singapore, Sweden, the Republic of

Korea, and Taiwan.
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COUNTRY OF ORIGIN

Japan
Singapore
Sveden

forea, Republic of
Taraan

Hong Tong
Netherlands
Australia
United Kingdos
United States
Others

Tota!

Source:

1980

1,463

Philiopine Foreign Trade Statistics

® )

Table 3.3
PHILIPPINES

Insport Yolumes of Selected Copper and Copper Alloy Flat Products:

1981

1,456

1982

Lm

{In Netric Tons)

1983 1984
1,390 590
6
187 110
3 L
6 17
- 1
6 64
§ 6
] 4]
1,683 828

198§

928

Plates, sheets and strip of copper and copper alloys

1986

----------

1400

1987 1988

1,780 8,500

1989

3,306
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3.1.3 Indonesian Market

(1)

Importation and Major Industry Users

Domestic consumption of copper and copper alleoy
flat products is satisfied solely by
importing. During the last decade consumption
averaged about 2,100 metric tons, with a high of
2,881 metric tons in 1985. During 1989,
the volume of imports was 2,413 metric tons.

(See Table 3.4)

The bulk of imports has been brass flat products
which have averaged 67% of total imports during

the last nine years.

w——

KOHBELCO 15 the international tracemark found on all KOBS STEEL's product:. <> KOBE STEEL,LTD.
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Copper Flat

P o

Table 3.4
INDONESIA
Inport Voluses of Selected Copper and Copper Alioy Flat Products
(In Netric Tons)

Product 1980 1981 1982 1083 1984 1085 1986
Unalloyed Copper 2,622 172 355 s 3N 806 876
Brass --- 1,183 2,128 1,575 1,230 1,838 1,583
Bronze --- ! 35 1 { 12 8
Other Copper Alloys --- i 89 216 50 125 186

tol T T TR )

+ Based on January to Novesber 1939 figures.

Source: Foreign Trade Statistics of Indonesia

1087

681
1,604
22

2,418

1988

2,28

1980

1,002
1,193

2,413
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(2)

Importatio

About 1,150 metric tons (projected: based on the
1985 estimate of the Japan Copper and Copper
Alloy Manufacturers Association of 1,000 metric
tons at 3.5% annual growth) of copper £flat
products were imported by Indonesia from Japan
for use in the manufacture of radiators. Other
major users are in construction, electricals and

miscellaneous products.

Sources of Supply

The country's biggest supplier of copper and
copper alloy flat products is Japan which
accounted for almost 60% of total imports in
1988. Other major country suppliers included
South Korea, the People's Republic of China,
Sweden and Germany.

Table 3.5

INDONESIA
n of Copper and Copper Alloy Flat Products

by Country of Origin, 1988
(in Metric Tons)

Country Volume Share
Japan 1,317 59
South Korea 184 8
People's Rep. of China 148 7
Sweden 122 6
Germany 120 5
Singapore 60 3
Chile 48 2
Taiwan 40 2
Netherlands 39 2
Australia 29 1
Others 111 5

Total 2,218

Source: Foreig

n
o
o

n Trade Statistics of Indonesia.

KOBELCO 15 the international trademark found on all KOBE STEEL § products <> KOBE STEEL, LYD.
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3.1.4 Malaysian Market

(1)

Importation and Major Industry Users

Malaysia's domestic consumption of cepper and
copper alloy flat products amounts to 5,870
metric tons in 1989. This figqure refers to
solely imports since there is no 1local

manufacturer of copper sheets or strips.

Imports have averaged about 3,180 metric tons
during the last ten years although significantly
higher volumes were registered during the last
three years, possibly the result of Malaysia's
economic recovery and the expansion of
electronic production facilities mainly for

exports. (See Table 3.6)

The major types of copper sheet imported are
brass with an average share of 31% of total
imports during 1980 to 1988, and wunalloyed

copper with 21%.

KOBELCO 13 the international trademark found on all KOBE STEEL's products @ KOBE STEEL, LTD.
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Copper Flat
Product

Unalloyed Copper

Brass

Bronze

Other Copper Alloys
Total

..)

Table 3.6
NALAYSTA

Inport Yolumes of Selected Copper and Copper Alloy Plat Products
(In Xetric Tons)

1930

lDll_ﬁ 1982 B
191 163

" 596

27 20

1,469 1,466
XA

1nag___ 1984__-
n.a. 228
n.a 753
. kY
n.a 2,091
L 10

1985

2,300

+ Based on figures provided by the Copper and Copper Alloy Nanufacturers Association of Japan

Source:

Xalaysian Trade Statistics.

1886

2,220

1087

4,179

1083

5,870 »



About 4,680 metric tons of imported copper
sheets and strips are estimated to be used in
the manufacture of 1lead frames. The major
manufacturers and their estimated monthly
production volume is shown in the following

table.

Table 3.7
MALAYSIA
Estimated Consumption of
Copper and Copper Alloy Flat Products

. by Major Lead Frame Manufacturers

Annual Usage
Name of Company (Metric tons)

Dvna Craft 3,240

Mitsui High Tech 1,200

Kitako Electronics 240

Total 4,680

Source: Interviews.

Radiator manufacturers consume about 360 metric
. tons of imported copper flat products as shown
in Table 14, with the rest used in the
manufacture of miscellaneous products such as

ornaments and utensils, and in construction.

KNRELCO 15 the international trademark found on all KOBE STEEL's products <> KOBE STEEL,LTD.
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Table 3.8
MALAYSIA

Breakdown of Copper and Copper Alloy Flat Products

Consumption by Major Industry

Usage
industry (metric tons) Per Cent
Manufacture of Lead Frames 4,680 §0
Manufacture of Radiators 360* 6
Others 830 14
Total 5,870 100 )

* Projected (based on the 1985 estimate of the Copper and

Copper Alloy
tons at 4.4%

Manufacturers Association of Japan of 300 metricz
annual growth).

Sources: Interviews.
Copper and Copper Alloy Manufacturers Association of
Japan.

(2)

Sources of Supply

Over the last ten years, Japan has consistently
provided the greatest volume of Malaysia's
requiremencs for copper and copper alloy flat
products. In 1988, Japan accounted for 36% of
total imports of flat products. The United
States and Singapore supply about 25% and 18 per

cent, respectively, as shown in Table 3.9.

o,

KOBELCO 15 the infernational trademark found on all KOBE STEEL s produrts @ KOBE STEEL,LTD.
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Table 3.9
YALAYSIA

Isport Yolumes of Selected Copper and Copper Alloy Flat Products:

Plates, sheets and strip of copper and copper alloys

COUaIRY OF QORIGIN 1980

Japan 1,327
United States 370
Singapore 51
Taivan l
Australia 69
Hong Kong 49
United Xingdos 4l
Poland -

China, People's Rep. of -
Korea, Republic of -
Others 124

Total 2,037

(In Netric Tons)

1981 1982 1983
1,248 840 n.a.
595 898
335 212
83 108
19 ]|
15 1
- nil
- 55
104 26
2,404 2,25 2,678+

1984

1885

1086

1987

3,109

1,3l
384
163

15
119
109

21

10
15
86

3,300

+ Based on figures provided by the Copper and Copper Alloy Nanufacturers Association of Japan.

Source: Malaysian Trade Statistics.

2,220

4,119

5,624 5,470+
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3.1.5 Singapore Market

-t

(

) Importaticr and Major Industry Users

Imports by Singapore of copper and copper alloy
flat products amounts tc 9,436 metric tons in
1959. Imports of flat products consist mainly
of unalloyed copper flat products as shown in

Table 3.10.

Sirgapore's imports have grown from 5,603 metric
tons in 1981 to 9,436 metric tons in 1989. A
large drop in consumption was noted in 1986,
when it fell to 7,540 metric tons from 9,901

metric tons the previous year.

e

KOBELCO 15 the international trademark found on all KOBE STEEL s products <> KOBE STEEL,LTD.
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Table 3.10
SINGAPORE

@

Inport Voluses of Selected Copper and Copper Alloy Flat Products

{In Netric Tons)

Copper Flat

Product 1981 1882 1983 1884 1985 1886
Unalloyed Copper n.a. 1,010 5. 830 7.678 8,901 7,540
Brass 2,624 - --- - —--
Bronze 320 - ——- _—- -
Other Copper Alloys 1,045 - — -—- ——

Total Ts0e 400 st wel Tsi

+ Based on figures provided by the Copper and Copper Alloy Nanufacturers Association of Japan,

Source: Singapore Trade Statistics.

1987 1988
8,765 8,542
8,765 8,542
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Semi-finished strips for electrical applications
and computers account for over half of all
impcrts, with an estimated annual usage of 5,780
metric tons as shown in Table 3.11. Lead frame
manufacturers consume 1,920 metric tons and
exports to Malaysia amounted to 1,100 metric

tons.

Table 3.11
SINGAPORE

Breakdown of Copper and Copper Alloy Flat Products

Consumption by Major Industry

Usage Per cent

Industry (metric tons) (%)

Electrical Applications and 5,780* 61
Computers

Manufacture of Lead Frames 1,920 20

Exports to Malaysia 1,100 12

Others 636 7

Total 9,436 100

* Projected (ba
Copper Alloy
annual growth

Source: Interv
Cooper
Japan.

sed on the 1985 estimate of the Copper and
Association of japan of 5,00 metric tons at 3.7%
).

iews
and Copper Alloy Manufacturers Association of

KOBELCO 15 the internatinnal trademark fo

7R1017/9003984K
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Major manufacturers of 1lead frames and their
estimated corsumption volumes are shown in the

following table.

Table 3.12

SINGAPORE
Estimated Consumption of Copper and Copper Alloy
Flat products by Major Lead Frame Manufacturers

Annual Consumption

Company (metric tons)
. Mitsui Higk Tech 1,200
Jade Technologies 600
Enomoto Precision Engineering 120
Total 1,920

Source: Interviews.

(2) Sources of Supply

The bulk of Singapore's imports came from Japan
which provided 66% of the flat products in 1989,
with West Germany a distant second with 9%. A
sharp rise in imports from South Korea over the
last three years has made that country the third
largest source of copper flat products with an
eight per cent share, from zero in 1982,

(See Table 3.13)

KOBELCO 15 the international trademark found on all KOBE STEEL s products <& KOHBE STEEL,LTD.
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COURTRY OF ORIGIN

Japan

Gernany, Fed. Rep. of
Korea, Republic of
United States
Poland

Hong Kong
Australia

Ralaysia

Brazil

United Kingdos
Cthers

Tota!

+ 1981 figure provided by the Copper and Copper Alloy Nanufacturers Association of Japan
+ Based on January to Novewber 1989 figures.

Source: Singapore Trade Statistics

Isport Volumes of Copper and Capper Alloy Flat Products
(In Netric Tons)

1982

3. 9857
306

144

4,999

EIWNEEES EEREEERC b

19817

5,112

83!
453
3
AL
176
128

101

667

[ B

1988

5,830

686
670

415

7

11

8,765

8,542
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3.1.v Thai

(1)

Market

Importation and Mzjor Industry Users

In 1989 domestic consumption of copper and
s cpnr alloy flat products amounted to 2,700

wetric tonis. BAll of this was imported.

Brass flat produ.ts accounted for 41% of total
imports in 1989, while unalloyed copper flat

products for 25% or 476 metric tons.

Inports of copper and ccpper alloy 7lat products
in Thailand have fluctueted erratically during
the past ter vears. Th:re we e decreases in
imports in 1983, 1986 and 1988. Imports of flat
products peaked in 1987 at 3,068 metric tons as

shown in Table 3.14.

KORELCO 15 the interational rademark tound on all KOBE STEFL s prodi.ats <> KOBE STEEL, LTD.
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Table 3. 14
THAILAKD
Inport Yolumes of Copper and Copper Alloy Flat Products
{In Xetric Tons)

Copper Flat

Product 1880 1881 1982 1883 1884 1985 1986 1987 1988
Unalloyed Copper 1,438 1,850 n.a, 1,848 2,014 n.a, n.a. poa 506
Brass -~ - n.a. --- == . n.a na. 1,618
Bronze === .- n.a. -=- - n.e n.a. n.a. 15
Sther Copyer Alloys --- --- n.a. - --- n.a n.a. n e 325

LS L nme L wec e TEe e

s Based on January to Narch 1989 isport statistics
+ Based on figures orovided by the Coppei and Cpper Alloy Nanufactursra Assoclation of Japan.

Source: Foreign Trade Statistics of Thailand.

2,700
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(2)

About 690 metric tons of copper sheeting and
strips were used in the manufacture of
radiators. The rest were used in the
manufacture of miscellaneous products including

those for construction, stoves, utensils, etc.

Sources of Supply

Japan 1is the largest supplier of copper and
copper alloy flat products to Thailand,
accounting for 57% in 1988, the last year for
which data by country of origin is available.
South Korea and Taiwan were other major
suppliers of copper flat products. (See Table

3.15)

KOBELCO is the international trademark found on all KOBE STEEL'S products <> KOBE STEEL,LTD.
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COUNTRY OF ORIGIN

@)

Table 3. 15
THAILAND

Inport Volumes of Capper and Copper Alloy Flat Products

1881

Yorea, Rep. of
United States
Japan

Chile

Taivan

Sveden
Australia
France

Gersany, Fed. Rep. of
Nes Zealand
Other Countries

Total

1,850

198,

2,7000

s Figures provided by the Copper and Copper Alloy Nanufacturers Associatlon of Japan.
+ innualized total based on imports for the period January to Karch 1988

Souice: Foreign Trade Statistics of Thailand.

{In Netric Tons)
1983 1984 1085
8 266 na
1 12
1,509 1,855
] ]!
N -
il -
3 ?
111 115
1,848 2,014 2, 4500

1936 1987

2,206 3,068

1948

2,465

{11]

2,700+
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3.1.7 Hong

(1)

Kong Market

Tmportation and Major Industry Users

Hong Kong imported 28,014 metric tons of copper
and copper alloy flat products in 1989. Brass
accounted for 20,870 metric tons, while
unalloyed copper and bronze accounted for 4,865
and 2,342 metric tons, respectively, as shown in

Table 5.16.

Imports have grown over the last five years,
from 14,352 metric tons in 1985 to the current
level. During 1989 Hong Kong experienced a
decline of about 6,000 metric tons in
impcrts, probably due te the start up of
commercial operations of a new local plant with
an annual capacity of 12,000 metric tons. The
plant is owned by Chiephua-Shinko Alloy Co.,
Ltd., the sole manufacturer of copper alloy flat
products in Horng Kong.

Table 3.16
HONG KONG

Import Volumes of Selected Copper and Copper Alloy Flat Products

Descrigtion

Unalloyed Copper
Bronze
Brass

TOTAL IMPORTS

* Updated figures
Source: Hong Ko

(In Metric Tons)

1985 1986 1987 1988 1989
1,435 2,236 3,540 5,662 4,865
854 1,300 2,033 2,216 2,342
12,063 10,273 21,564 26,138 20,807
14,352 19,809 27,137 34,016 28,014%
for 1989

ng Trade Statistics.

KOBELCO 13 the international trademark found on all KOBE STEEL's products <> KOBE STEEL, LTD.
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Hong Kong lead frame manufacturers use an
estimated 3,000 metric tons of copper and copper
alloy flat products per year, as shown in the

following table.

Table 3.17
HONG KONG
Consumption of Copper and Copper Alloy Flat Products
by Major Lead Frame Manufacturers

Annual Usage

Name of Company (metric tons)
‘ Mitsui High Tech 1,200
Possell 1,200
ASM 420
QPL 180
Total 3,000
Source: Interviews

(2) Sources of Supply

‘ About 70% of all copper flat products were
imported in 1939. Japan was the largest
supplier, accounting for 44% of total.
Other important suppliers included South Korea,
the People's Republic of China, Brazil, West

Germany, and Taiwan.

KOBELCO s tha international trademark found on all KOBE STEELs products < KOBE STEEL,LTD.
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Table 3.18
HONG KOXNG
Import Volumes of Copper and Copper Alloy Flat Products
(in Metric Tons)

Country of Origin 1985 1986 1987 1988 1989
Japan 7,714 10,034 14,537 15,388 12,304
Korea, Republic of 3,456 5,767 6,902 6,946 7,452
China, People's Republic of 1,662 2,505 2,412 5,992 3,269
Brazil - - 433 1,952 2,465
Germany, Federal Republic of 161 325 905 1,052 1,031
Taiwan 285 375 351 892 629

. South Africa 45 78 16 29 225
United Kingdom 202 72 200 149 135

United States 35 150 301 130 170
Australia 76 143 109 11 104

others 665 327 460 465 176

H Total 14,352 19,809 27,137 34,016 26,014

Source: Hong Kong Trade Statistics.

Chiaphua-Shinko Co., Ltd., the sole local
. supplier, was incorporated in June 1965 as a
joint venture of Chiap Hua Copper Alloy Factory,
Ltd. of Hong Kong, Kobe Steel Ltd. and Nissho
Iwai Co., Ltd. of Japan, shared respectively on

a 60:30:10 basis.

KOBELCO Is the international trademark found on sl KOBE STEEL'S products. <> KOBE STEEL, LTD,
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Chiaphua-Shinko recently relocated their
manufacturing plant to the Hong Kong New
Territories, incorporating the latest
technology. The new plant started operations on
November 8, 1988 with a production capacity
exceeding 1,000 metric tons per month. During
1989, production output was indicated to be

about 12,000 metric tons.

The company produces sheet and strips of brass
65/35 and 70/30, alloys composed of 65%
copper/35% zinc, and 70% <copper/30% zinc,
respectively. 1Its sheet and strips are used for
manufacturing various products, such as
electronic and electrical components, battery
caps, watch and clock parts,metal buckles and
buttons, costume ornaments and brassware, etc.
It mainly sells its brass strip and sheets to
Hong Kong manufacturers with a few per cent

exported to ASEAN countries.

KOBELCO ls the intarnational trademark found on sll KOBE STEEL' products. <& KOBE STEEL, LTD.
7R1017/9003984K




3.1.8 South Korean Market

(1)

Importation and Major Industry Users

South Korea imported 6,256 metric tons of copper
and copper alloy flat products in 1989.
Statistics indicate that 3,513 metric tons were

used in manufacturing semiconductors.

Over the last ten years imports of copper and
copper alloy flat products, excluding those used
for semi-conductors, have manifested uncertain

growth as shown in the following table 3.19.

KOBELCO Is the international trademark found on sl KOBE STEEL' products. <& KOBE STEEL, LTD.
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Description

Plates, sheets and strip of refined
{unalloyed) copper
- For use in manufacturing
semiconductors
- Jthers

Subtotal

Plates, sheets and strip of copper-
zinc base alloys (brass)
- For use in manufacturing
seniconductors
- Qthers

Subtotal

Plates, sheets and strip of copper-
tin base alloys (bronze)
- For use in manufacturing
seniconductors
- Others

Subtotal

Plates, sheets and strip of other
copper alloys
- For use in manufacturing
seaiconductors
- Others

Subtotal

JIAL INPORTS

*§§: Plates, sheets and strip of
copper and copper alloys
for use in manufacturing
seniconductors

T0TAL

2,618

=sem=res

Source: Foreign Trade Statistics of Korea

e

1981

2,030

Table 3.19
SOUTH XOREA

1982

1,556

1983 1984
170 238
170 238

13 1
182 766
193 167

89 158

80 158
397 143
a2 904
621 1k}

1,666 1,40t
{10 144

1,256 1,757

LIS

Inport Yoluses of Selected Copper and Copper Alloy Flat Products
{In Netric Tons)

1,498

1,387

2,280

2,110

4,665

2,740
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Manufacturers of lead frames used an estimated
3,513 metric tons of imported copper alloy
sheets and strips in 1989. As shown 1in Table
5.20, the lead frame manufacturers have capacity
requirements totalling 3,60C metric tons of
copper and copper alloy sheets and strips a

yvear.

Aside from lead frame manufacturers who consumed
56% of all imports of copper and copper alloy
flat products in 1989, radiator manufacturers
accounted for about 37% with the rest used for
electrical applications such as connectors,

terminals, and control boards.

KOBELLD ks the intarnational trademark found on sil KOBE STEELY products. <> KOBE STEEL, LTD.
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Table 3.20
SOUTH KOREA
Estimated Copper and Copper Alloy Flat Products

Consumption by Major Lead Frame Manufacturers

Name of Company Annual Usage
(metric tons)

Korea Samsung Aerocraft 2,040

Lucky Gold Star Telecom 480

Tae Suk Precision Co., Ltd. 1,080

' Estimated Capacity Requirement 3,600
Actual Consumption 3,513*

* Based on Foreign Trade Statistics of Korea

Source: Interviews

KOBELCO s the international trademark found on sff KOBE STEEL' procuucts. <> KOBE STEEL, LTD.
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Table 3.21
SOUTH KOREA
Breakdown of Copper and Copper Alloy Flat Products
Consumption by User Industry
Industry User Annual Usage Per Cent

(metric tons)

Manufacture of Lead Frames 3,513 56
Manufacture of Radiators 2,340%* 37
Electrical Applicaticns 403 7

and Other Industries

Total 6,256 100

* Projected {Based on the 1985 estimate of the Copper
and Copper Alloy Manufacturers BAssociation of Japan

of 2,000 metric tons per year at 4.0% annual growth).

Sources: Interviews
Copper and Copper Alloy Manufacturers

Association of Japan

KOBELCO is the intarnational trademark found on all KOBE STEEL'S products. <> KOBE STEEL,LTD.
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(2)  Source of Supply

Japan supplied 89% of the country's imports in
1989. Other suppliers included the People's
Republic of China, West Germany, the United
States, and Sweden. (See Table 3.22)

Kor'a has a local manufacturer of copper and
copper alloy flat products, namely, Poongsan

Metal Manufacturing Co., Ltd.

KOBELCO is the international trademark found on ek KOBE STEEL' products. <& KOBE STEEL, LTD.
7R1017/9003984K




Country of Origin

Japan

China, Republic of
fest Germany
laited States
Sweden

Finland

Hong Kong
France

Uaited Kingdon
Switzerland
Others

Total

@ :

Table 3.22
SOUTH KOREA
Import Yoluwes of Selected Copper and Copper Alloy Flat Products:
Plates, Sheets and Strip, <f Copper Alloys +
{In Netric Tons)

1980 1981 1982 1983 1984 1985
2,558 2,798 42: 1,183 1,236 o1

2 20 19 56 i 10

3 53 1 5 2l 10

2 1 533 105 1

- § ) 2 . i

- 52 545 - 363 150
2,618 %, 930 1,556 1,256 1,757 L1

INEINCTETNN FATCTTTITWNN APFESINIERT WAENESUNEANNE

+ Erxcludes plates, sheets and strip of copper-nickel-zinc (cupro nickel) or copper-nickel (nickel silver)
base alloys and other copper alloys for use in manufacturing semiconductors.

¢ Less than one (1) metric ton.

Source:

Foreign Trade Statistics of Korea

1986

1,320

1,387

TESsSNEYERERNN

2,110

1988

4,685

1988

2,148
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3.1.9 Taiwan Market
(1) Importation and Major Industry Users

Total imports of copper and copper alloy flat
products amounted to 19,098 metric tons in 1989.
Brass imports accounted for the largest share
with 11,690 metric tons (see Table 3.23).
importation has been erratic over the last nine

years.,

KOBELCO i the intarnationsl trademark found on af KOBE STEEL'S prodvcts. <© KOBE STEEL, LTD.
7R1017/9003984K




‘] ( @

Table 3.23
TAIVAN
Inport Yolumes of Selected Copper and Copper Alloy Flat Products s
{In Netric Tons)

Description 1381 1982 1983 1984 1985 1986 1987
Plates, sheets and strip of refined
copper (unalloyed copper) 1, 143 1,891 953 1, 146 1,021 1,178 1,307
Plates, sheets and strip of copper-
zinc base alloys (brass) 10, 142 9,810 15,398 19,327 16,338 18, 385 18, 767
Plates, sheets and strip of copper-
tin base alloys (bronze) 348 13 162 u N 884 1,511
Plates, sheets and strip of other
copper alleys 1,162 988 835 988 1,022 1,550 2,673
TOTAL INPORIS 12,795 12,762 17,448 21,685 18,752 23,007 25,1258

s Eicludes plates, sheets and strip of copper-nickel-zinc (cupro nickel)
or copper-nickel (nickel silver) base alloys.

Sources: Yaipei Trade Statistics.

1988

1,215

15,437

1,857

21,362

1,587

11,680

3,515

19,088
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Lead frame manufacturers 1in Taiwan consume an
estimated 780 metric tons annually as shown in
Table 3.24. Around 700 metric tons of copper
flat products are used in the production of
radiators, while 3,510 metric tons are used for
electrical and electronic products such as
ccnnectors, terminals, switchboards, and control

becards.

Table 3.24
TAIWAN
Estimated Consumption of Copper
and Copper Allov Flat Products by

lajor Lead Frame Manufacturers

Name of Company Annual Usage

(metric tons)

Jvntoku 600
Getmore 60
Kenley Precision Industrial Co., Ltd. 120
Total 780
Source: Interviews
KOBELCO is the mternational tradamark found on sl KOBE STEEL'S products, <> KOBE STEEL,LTD,
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Table 3.25
TAIWAN
Breakdown of Consumption of Copper and Copper Alloy
Flat Products by User Industry
User Industry Annual Usage Per Cent

{metric tons)

Manufacture of Lead Frames 780 4
Electrical Applications 3,510%* 18
Manufacture of Radiators 700* 4
Others 14,108 74

Total 19,098 100

Projected (based on the 1985 estimates of the Copper and
Copper Alloy Manufacturers Association of Japan of 3,000
metric tons for electrical applications and 600 metric

tons for radiators at 4.0% annual growth).

Sources: - Interviews
- Copper and Copper Alloy Manufacturers

Association ¢f Japan

KOBELCO is the intarnational trademark found on ol KOBE STEEL'S products, <® KOBE STEEL, LTD.
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Source of Supply

Japan is the major country supplier of copper
flat products to Taiwan, providing 57% of all
imports in 1989. Most of the remainder was
supplied by South Korea and West Germany.

(See Table 3.26)

Taiwan has three local manufacturers of copper
and copper alloy flat products. These are First
Copper & Iron Industrial Co., Ltd., Hsin Tai
Industry Co., Ltd., and Minchali Metal Industry
Co., Ltd. (additional information will be added

as soon as we receive this from our office).

KOBELCO is the international trademark found on all KOBE STEEL' products. <& KOBE STEEL, LTD.

7R1017/9003984K
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Table 3.26
TAINAX
Inport Yolumes of Copper and Copper Alloy Flat Products
(In Ketric Tons)

COUNTRY OF ORIGIN 1981 1982 1983 1884 1985 1986 1987 1988 1989

Japan 12,585 11, 489 13,253 12,923 11,251 13, 685 14, 80§ 11,520 10, 896
Torea kY| L0 3,182 7,186 5,066 5,503 5,346 5,352 4,213
Gernany, Federal Republic of 115 k} 3 188 426 590 1,852 3,680 3,822 2,794
United States 36 12 58 125 89 1 117 105 38
Hongkong ] - 21 ] 1 3 7 - 150
Finland - - - 12 4l 27 224 121 84
Netherlands - - 30 - ' 8 1 22 17
Italy - - - - - ' - - 5
France 1 1 l 20 831 1,188 361 18 -
United Kingdon l - 2 - 25 12 56 67 -
Others 17 148 113 888 858 738 655 Al {61

Total 12,795 12,762 17,448 21,685 18,752 23,087 25,258 21,362 19, 098

o Less than ! metric ton

Source: Taipei Trade Statistics



3.1.10 Japanese Market

(1) Current demand

1)

2)

* Note:

Production of flat products

Total production of flat products (copper
and copper alloy sheets and strips),
including those for 1lead frames for the
last ten vears 1980 to 1989 is presented in

Table 3.27.

Imports of flat products

Imports of flat products including those
for 1lead frames from each country are
presented in Table 3.28. Imports in 1989
totaled 7,491 metric tons, and about 75%
(i.e 5,629 metric tons) of this amount were

imported from a state-owned Korean firm,

Products for lead frames acounted for

approximately 10% of total imports. This
ratio is based on the actual import figures
of a major exporter in Korea, Import
figures excluding lead frames are shown in

Fig. 3.B.

KOBELCO is the international trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LTD.

7R1017/9003984K
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3.31

3)

4)

Exports of flat products

The total amount of exports of flat
products, including those for lead frames,
to ASEAN and NIES countries is presented in

Table 3.29,

Current demand of flat products

Current demand for copper and copper allov
wrought products in 1989 was approximately
1,050,000 metric tons as shown in Fig. 3.C
and Table 3.30. Out of this amount, about
430,000 metric tons, which is equal to 42%
of total demand for wrought products,
represents the demand for copper alloy
sheets and strips (flat products) as shown
in Fig. 3.D and Table 3.31. (Approximately
7% of flat products for the fabrication of

lead frames is included in these figures.)

Current applications for each product are

listed in Table 3.32 and 3.E.

KOBELCO s the intarnationsl trademerk found on o KOBE STEEL' products.
7R1017/9003984K

<$> KOBE STEEL, LTD.
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J AP AN - Table 3.27 -
Production of Flat Products (including lead frames) (x 1,000 m/t )
Copper Copper-Alloyed G-Total
""""""""""""""""""" Brass  Bronze Zn-Ni
Sub Sheets/ Sheets/
Sheets Strips Total Sheets Strips total Strips Strips Total
1980 32.8 96.6 129.4 41.9 168.2 2i0.1 22. 9 4.9 237.9 367. 3
1981 27.1 91.2 118.9 36.8 157.9 194.7 22. 9 4.6 222.2 341. 1
1982 27.9 92.9 119.9 37.1 148.8 185.9 21.0 3.9 210.8 330.7
1983 28.3 109.7 1i38.6 37.6 180.0 217.9 28.1 5.4  251.4 390.0
1984 33.0 126.3 156.3 4C0.4 178.5 218.9 29. 9 5.9 254. 1 414. 0
1985 30.7 119.9 150.6 41.3 175.5 216.8 24. 9 6.4 248, 1 398. 7
1986 33.1 132.7 165.8 34.9 180.6 215.5 29.3 7.5 252.3 418.1
1987 33.0 154.0 187.0 33.2 187.8 221.0 33. 9 8.1 263.0 450. 0
1988 33.2 150.9 184.1 31.9 185.8 217.17 38. 9 8.6 265. 2 449. 3
1989 35.5 164.7 200.2 31.3 196.4 2217.17 38.8 7.9 274. 4 474. 6
% share 7.5 34.7 42. 2 6.6 41. 4 48. 0 8.2 1.7 57.8 100. 0
% ;rgeta 6.9 9.1 8.1 ~-1.9 5.1 4.6 -0.3 -8.1 3.5 5.6
("88/°89 )

Source: Japan Copper and Copper Alloy Manufacturers' Association



S Xorea

Copper
Copper Alioy
Sub- Total

Taiwan

Copper
Copper Alioy
Sub- Totat

USA

Copper
Copper Alioy
Sub- Total

Finlang

Copper
Copper Alioy
Sub- Total

France

Copper
Copper Alioy
Sud- Totat

W.Geramany

Copper
Coppet Alloy
Sud- Total

Other Countries

Copper
Copoer Alloy
Sud- Total

Total

Copper
Copper Alioy
Subd- Total

{x 1000MT)

Source . Japan Copper & Copper Alloy Manufacturers’ Association
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220

1,981

446
448

o

2

41

o

o

22

2

21

2

15

458
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Imponts of Flat Products in Japan (including UF)
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1,160
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m
137
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8,348
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1,985

3,124
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o
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157
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3,584
3.670

1,988
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3,988
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445
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"
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1,987
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942
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16
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4,835
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224
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1,338
5.803
1.141
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82
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187
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1,092
6,399
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Imports of Flat Products in Japan (excluding L/F)

Ton
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J AP AN

PHILIPPINES
Copper

Copper Alloyed .

Total

THAILAND

Copper

_Copper Alloyed
Total

SINGAPORE
Copper

. Coppor Alloyed .

Total

MALAYSIA
Coppor

Copper Alloyed .

Total

INDONESIA
Copper

. Copper Alloyed = ... ..

Total

ASEAN TOTAL
Copper

. Copper Alloyed =

TOTAL

.

Export of Flat Products (including lead frames)

( Metric ton )

1885

29

1989

150

. 828 .

-

. -

oaN

s s
.-

2978

197

377,

574

. 364

178

842

301

182 .

183

HONG KONG
Copper

Copper Alloyed
Total

S. KOREA

Coppar

. Copper Alloyed .
Total

TAIWAN
Copper

. Copper Alloyed =

Total

NIES TOTAL
Copper

. Copper Alloyed
Total

ASEAN/NIES TOTAL
Copper

Coppor Alloyed .

TOTAL

1980 1981 1982 1983 1084
152 101 126 157 a8
1,180 . 1,359 . 1,851 . 2,486 . . . 028
1,302 1,460 1,977 2.643 976
148 186 205 162 143
...... .1,789 2,330 .2,287 . .2,180 ... 1,997
1.'937 2.'51 2,492 2,342 2, 140
293 209 887 1,12 1,644
3,498 . 3,615 .. 3.773 ... 4,107 5,810
3.791 4.'524 4,660 5.22 7.154
60 176 200 228 233
.e81 .. 381 640 .. 667 ... ... 548
1,041 567 840 895 781
405 374 16 202
1,592 2,111 2,181 1,511, 1,735
1,997 z. 2,525 1.678 1,937
1.058 1,662 1,792 1,834 2,270
9,010 9,836 10,702 10,951 10,718
10,068 11,498 12,494 12,785 12,888
470 469 631 432 559
12,776 . 9,880 10,955 9.088. . . 9,068
13,246 10.359 11,586 9,490 9,627
202 621 215 215 340
.......... 4.270 . 3,509 . 2,575.. .2,699 2,866
5.172 4,130 2,'790 2.914 3,206
1,328 1,066 1,543 676
14,006 . 14,511 13,673 . 17,985 19,227
15.334 15,577 15,216 18,661 19, 645
2,700 . 156 2,389 1,323 1,317
........ 31,082 27,910 27,203 . 29,742 31,161
33, 752 .066 28,592 " ‘31,065 32,478
3,758 3,818 4,181 3,157 3,587
.40, 062 37,746 37,905 . 40,693 41,879
43,820 41,564 42,086 43,850 45,166

Source: Japan Coppor and Copper Alloy Manufacturors’

Assoclation

- Table 3.
1987 1988
57 85
01,233 ... . 970,
1,290 1,055
186 107
1,782 . 1,421
1,978 1,528
1,888 1,732
.9,.726 3,915
11,614 5,647
1856 1149
............ 636..........543
72 692
156 162
............ 958 . ..0982
1,114 1,144
2,472 2,235
14,245 7,831 .
16, 717 10, 0686
1,115 1, 308
15,317 15,808
16,432 17,116
1,301 1,768
.6,768 5,01 |
8, 069 6, 785
788 864
..24,647 12,164
25, 135 13,028
3, 204 3,940
18, 732, 32,989
49, 936 36,029
5,676 6,175
60, 977 40,820 .
66, 653 16, 995



Demand of Wrought Products in Japan
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J AP AN - Table 3.30 -

Demand figures of Copper and Copper Alloyed Wrought Products

( x 1,000 m/t )

Production A) Import Export Demand

''''' Zgrowth " xgrowth  xgrowth  Zgrowth
1980 866. 0 2.3 120. 0 748. 3
1981 830.0 -4.2 2.2 -4.3 118. 7 -1.1 713.5 -4.1
1982 801. 4 -3. 4 1.6 -27.3 124.1 4.5 678. 9 -4. 8
1983 921. 2 14. 9 4.9 206. 3 130. 4 5.1 795. 17 17. 2
1984 996. 2 8.1 7.5 53.1 126. € -2.9 877.1 10. 2
1985 956. 4 -4 0 4.5 -40. 0 128. 3 1.3 £32. 6 -5.1
1986 968. 3 1.2 7.2 60.0 140. 3 9.4 835. 2 0.3
1987 1.066.6 10. 2 8.2 13.9 140. 8 0.4 934. 0 11. 8
1988 1,106.0 3.7 10.3 25.6 116.9 -17.0 999, 4 7.0
1989 1,153.5 4.3 12. 4 20. 4 122. 1 4.4 1,043.8 4.4

( Demand = Productioa + Import - Export )

Source: Japan Copper and Copper Alloy Manufactuers' Association



Demand for Flat Products in Japan (including L/F)
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1980
1981
1982
1983
1984
1985
1986
1987
1988

1989

J AP AN

Demand figures of F'at Products

Production

390.0
414.0
398. 1
418.1
450. 0

449. 3

474. 6

Zgrowth

1,000 m/

286.
273.
336.
367,
345.
360.
399.
410.

433.

t )

Demand

-——;;;owth
1
6 -7.9
5 -4.6
4 23.0
0 9.1
7 -5.8
5 4.3
7 10.9
5 2.7
0 5.5

( Demand

Source:

Production +

- Table
Import
~ Zgrowth
.2 56,
.5 150. 0 55.
.9 80.0 58.
.4 166. 7 56.
.3 162.5 53.
.1 -41.3 56.
. 6 24.3 62.
.5 19. 6 55
1 29.1 45
.5 5.6 49.
Import - Export )

Japan Copper and Copper

Alloy Manu

3.31 -
( x
Export
 Zgrowth
4
0 -2.5
1 5.6
0 -3.6
3 -4.8
7 6.4
2 9.7
.8 -10.3
.9 -17.1
1 7.0
factuers'

Association
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JAP AN Application & Supply of Flat Products - Table 3.32 -

( For 1989 ) ( x 1,000 a/t )
Copper Copper Alloyed G-Total %Share
Brass : Bronze H Others

Sheeats Strips Total : Sheets Strips S-Total: Sheetas Strips S-total:Sheets Strips S-total: Total :

& Meta]l aanufacturing

1. Utensils 1.5 2 3.9 0.8 2 10.0 # # # 0.4 0.1 0.5 10. 5 14. 4 2.9
2. Gaa/0il stoves 1.2 8.1 9.3 0.2 1.5 L) 0.0 0.0 0.0 0.0 0.0 0.0 1.1 11. 0 2.2
3. Others 1.2 5.1 6.3 3.9 8.9 12. 8 0.4 0.2 0.6 0.0 0.0 0.0 13. 4 19. 17 4.0
¢ FElectrical & electroics
!. Semiconductora 1.0 27.5 28.5 # 1.9 1.9 ] 3.1 3.1 # 0.3 0.3 5.3 33.8 6.9
2. Connectors & teraminals 1.5 12. 4 13.9 0.3 50.8 51.1 0.4 15.0 15. 4 0.1 2.0 2.1 68. 6 82.5 16.9
3.Switch/zontrol boards 2.3 8.0 10.3 0.9 1.5 8.4 # 1.1 1.1 ¥ 0.3 0.3 9.8 20.1 4.1
4. Others 2.0 15.0 17. 0 1.8 14.) 15.9 0.4 7.1 1.5 0.9 1.6 2.5 25.9 42.9 8.8
¢ Tranaportation
1. Car 0.5 24.17 25. 2 0.9 55.5 56. 4 0.2 1.6 1.8 [ 0.2 0.2 58. 4 83.6 17.1
2. Ships & othera ] 0.2 0.2 0.3 0.6 0.9 0.0 # # 0.0 0.0 0.9 1.1 0.2
* Precision machinery
& instruaenta 0.8 0.5 1.3 1.8 2.17 4.5 # 0.4 0.4 # 0.4 0.4 5 3 6 6 1.3
® General machinery & inatruments manufacturing
l. Alr-conditioners
& refrigeraters ] 1.1 1.1 [ 0.3 0.3 0.0 8 0.0 0.0 # # 0.3 1.4 0.3
2. Heat exchangers 0.4 0.2 0.6 0.6 # 0.6 # # 0.0 0.0 # # 0.6 1.2 0.2
3. Valves X others 0.2 0.3 0.5 0.5 0.4 0.9 # # 0.0 # 0.0 # 0.9 1.4 0.3
* Othe~ ganufacturing 2.1 11.8 14.5 3.2 9.3 12.5 0.0 1.3 1.3 0.2 0.4 0.6 14.4 28.9 5.9
¢ Conatruction 7.0 22. 4 29. 4 0.8 1.1 1.9 0.0 0.0 0.0 0.0 0.0 0.0 1.9 31.3 6.4
s Others 11. 7 13.2 24. 9 9.7 23.4 33.1 0.3 1.6 1.9 0.0 0.5 0.5 35.5 60.4 12.3
Total 34.0 152. 9 186. 9 25.1 187. 2 212. 9 1.7 31.4 33.1 1.6 5.8 7.4 253. 4 440.3 90.0
s For Export 1.8 13.8 153. 6 5.7 21.> 27. 2 0.0 5 6 5.6 0.3 0.4 0.1 33.5 49.1 10 0
G-Total 35.8 166. 7 202.5 31. 4 208. 7 240.1 1.7 37.0 38.17 1.9 6.2 8.1 286. 9 489, 4 100. 0

Source: Japan Copper and Copper Alloy Manufacturers' Assocjat'c:

# - Less than one (1) metric ton



Applicaiton of Flat products in Japan (1989)

Total : 489,000 Tons
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(2)

Case Study of a Major Exporter to Japan

The following case studv of a major exporter to
the Japanese market was made in order to examine

further aspects of the Japanese market.

In 1989, imports of copper and copper alloyed
sheets and strips into Japan totalled 7,491
metric tons, and 5,629 metric tons, i.e. 75% of

total imports, was imported by a state-owned

Korean firm. This Korean firm has been trying
to tap the Japanese market since its
establishment in 1968. In evaluating the

possibility of penetrating the Japanese markei,
the experience of this Korean firm, which has an
export oriented strategy and whose export sales
account for abecut 407 of its total sales, might
se’'ve as an example, since the ASEAN Copper

Fabrication Inc. has a similar targert.

After a huge investment in production facilities
and the introduction and accumulaticn of new
technology since 1968, the Korean firm's annual
production capacity now attains approximately
150,000 metric tons and covers almost all
pruduct lines. The quality of their products in
sheet (except lead frames) is now considered

good and almost the same as Japanese sheet in

KOBELCO i the intornational trademark found on afl KOBE STEEL' products. <> KOBE STEEL, LTD.

TRIN1T7/9003984K




the international market, and their price levels
are competitive when compared with those of the

Japanese product.

The Korean firm entered the Japanese market for
copper sheet for the first time in 1979,
exporting around 150 metric tons, and they have
been slowly increasing sales to Japan ever
since. In 1989, after 20 vyears from the
start up of operations, exports to Japan barely
reached 5,000 metric tons. This amount,
however, equals only 1% of the total production
of sheet in Japan and 3% of the total production
of sheet in Korea. This firm has just barely
tapped the Japanese market in spite of being

competitive in both quality and price.

These low penetration ratios clearly show that
there are other essential factors necessary for
tapping the Japanese market besides quality and

price.

KOBELCO i the intornational trademark found on all KOBE STEEL'S products. <$> KOBE STEEL, LTD.

7R1017/9003984K
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Interviews with several Japanese end-users have
shown that the following are indispensable

factors in selecting suppliers.

- Quick delivery
-~ After-~-sale service

- Joint research & developmen*

Delivery terms 1in particular are the most
important factors for satisfying Japanese end
users. For instance, flat products should
usually be delivered within 7 days after
receiving an order due to the strict
requirements of end-users. Therefore, all of
the Japanese supvliers are now trying to install
slitting bases near by their end-users to offer

on time delivery services,

In view of the above, foreign suppliers wishing
to penetrate the Japanese market should not only
be competitive in terms of price and quality but
also at least have storage and slitting centers
in Japan in order to meet the needs required by
end-users. Without such facilities, they would
not be able to adhere to prompt delivery

schedules since their products would be

KOBELCO s the mternational trademark found on sl KOBE STEEL's products. @ KOBE STEEL, LTD.
7JR1017/9003984K
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(3)

delivered by ship. Therefore, in order to
succeed in Japanese market, investment costs for
installing such service center should be also

considered.

Case Study of a Similar Industry in Japan

Since the aluminum fabrication industrv can
serve 4s a similar example, the following study
is presented in order to understand the trends

of the copper fabrication industry in Japan.

Many aspects of the aluminum fabrication
industry are similar to those of the copper
industry.

Firstly, low penetration ratios by foreign
suppliers to the Japanese market can be pointed
out. The annual import volume has remained at
about 60,000 tons for the past 10 vears, and
this is equal to only 3% of the total production
of aluminum in Japan. The reasons for this low
penetration ratio are due to the same factors
mentioned in 1.6 above, and, therefore, the
market shares held by foreign suppliers will

probably not expand rapidly in the future.

KOBELCO s the interr.ational trademaerk found on sl KOBE STEEL'S products. <& KOBE STEEL, LYD.
7R1017/9003984K
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Secondly, the industrial structure that ensures
profitability is almost the same as that in the
copper industry. The steel and cement
industries can enjoy the merits of economies of
scale and profitability can be expected even if
prcduct lines are shifted only to high
value-added products. However, since total
sales of the copper and aluminum industries are
so small compared with such industries as steel
‘ and cement (annual production is 100,000,000
tons and 80,000,000 tons respectively in
contrast to the annual production of 1,200,000
tons of copper and of 2,000,000 tons of aluminum
products), almost all product lines, i.e. low
grade and high grade, should be produced in
order to ensure profitability. Therefore, it is
quite certain that the industrial structure of
the copper and aluminum industries will not be

drastically changed.

Finally, Japanese firms operating in both of
these non-ferrous industries have been
competitive in terms of prices and technologies
in the international market, and they will
likely remain so in the future since demand for
these non-ferrous products in the international

market will probably expand.

TTTTTRIO01T7/9003984K
KOBE L CO m the intemational toetemank found on all KOBE STEEL © peoduets ® KOBE STEEL, LYD.
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3.2 PROJECTED IMPORTATION

General Forecast of Demand for Flat Products

Interviews with several Japanese copper fabricators
as well as end-users, such as car manufacturers, have
shown that copper and brass for radiators will soon
be replaced by aluminum for lightening cars and
motorcvcles worldwide. Therefore, the following
assumption was applied in forcasting the demands in

ASEAN and NIES countries and in Japan.

Japan: Current ratio of consumption for radiators,
which is approximately 17% of the total
consumption of flat products, will decrease

by 10% within the next 10 years.

NIES countries: the current consumption ratio for
radiators, which is approximately
20% of total consumptions of flat
products, will decrease by 10%

within the next 10 years.

ASEAN countries: the current consumption ratio for
radiators, which is approximately
20% of total consumption of flat
products, will decrease by 30%

within the next 15 years.

<& KOBE STEEL,LYD.

7R1017/2003984K
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3.2.2 Project Growth Rates of Importations

Projected growth rates for imports using time series
regressions for each Asean country, Nies Country and
Japan for the period 1995 - 2010 (proposed plant life
from the start-up to the end), reflecting the
negative growth rate for radiators, were determined

as follows:

. - Indonesia : 2.3% per year
- Malaysia : 3.1% per year
- Philippines : 2.0% per year
- Singapore : 2.5% per vear
- Thailand :  2.2% per vear
- South Korea : 3.0% per year
- Taiwan : 2.6% per year
- Hong Kong : 2.1% per year
- Japan : 4.5% per year

Based on the above growth rates, imports are
projected to increase to 14,340 metric tons in 1995
and reach 116,750 metric tons in 2010. (See

Table 3.33 and Fig. 3.F)

KOBELCO is the mternations! Irademark found on o8 KOBE STEELY products, <& KOBE STEEL,LTD.
7R1017/90C3984K




1995
1996
1997
1998
1999
2000
2001

2002
2003

2004
2005
2006
2007
2008
2009
2010

Projected Market Size of Flat Products in ASEAN/ NIES/ Japan (excluding L/F)

Metric tons

S.Korea Taiwan Hong Kong Japan Indonesia Malaysia Philippines  Singapore  Thailand Asean/NIES
Japan TTL

3,270 24,170 24,460 8,230 2,970 1,540 2,900 7,980 3,300 78,820
3,330 24,620 24,660 8,580 3,010 1,570 2,940 8,110 3,350 80,170
3,390 25,100 24,880 8,840 3,060 1,610 2,970 8,250 3,380 81,490
3,450 25,620 25,120 9,210 3,110 1,650 3,010 B,400 3,450 83,020
3,520 26,170 25,390 9,720 3,160 1,690 3,060 8,550 3,500 84,760
3,600 26,750 25,690 10,120 3,220 1,730 3,100 8,720 3,560 86,490
3,680 27,370 26,010 10,640 3,280 1,780 3,150 8,900 3,620 88,430
3,770 28,020 26,360 11,160 3,340 1,830 3,200 9,080 3,690 90,450
3,860 28,720 26,750 11,780 3410 1,880 3,260 9,280 3,760 92,700
4,000 29,450 27,160 12,330 3,480 1,840 3,310 9,430 3,830 94,990
4,160 30,230 28,090 12,960 3,550 1,990 3,350 9,660 3,890 97,880
4,300 31,060 29,060 13,600 3,650 2,070 3,450 10,000 4,010 101,200
4,500 31,920 30,060 14,260 3,770 2,160 3,560 10,350 4,140 104,720
4,680 32,840 31,090 15,010 3,900 2,250 3,670 10,720 4,280 108,440
4,860 33,970 32,160 15,690 4,020 2,340 3,780 11,100 4,410 112,330
5,060 35,300 33,270 16,570 4,160 2,440 3,900 11,490 4,560 116,750

Table 3,33
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120,000
100 000 5 Thailand(G/R 2.2%)
' b Yo
R S5 SIS % Singapore(G/R 2.5%)
80 000 W R / . N Phnilippines(G/R 2.0%)
' / 11 Malaysia(G/R 3.1%)
T 60.000 . = Indonesia(G/R 2.3%)
on , .
£ Japan(G/R 4.5%)
40.000 - B Hong Kong(G/R 2.1%)
' EJ Taiwan(G/R 2.6%)
L | S.Korea(G/R 3.0%)
20,000 ® Total
0 ‘

‘g5 '86 '97 '98 '99 '00 '0C1 '02 '03 '04 '0O5 '06 '07 '08 '09 '10

Year

*NIES & Japan : G/R for Projected Impons
*ASEAN . G/R for projected demand

Fig. 3.F




KOBELCO P.

3.39

2.2.3 Project Markat Penetration

In orcder to determine the market volume, the
following average ratios of penetration from the
proposed vear of start up, i.e. 1995, for each NIES
and ASEAN country market were chosen:
- Indonesia : 50% per vear of projected demand
- Malaysia : 50% per year cf projected demand

. - Philippines : 80% per vear of projected demand
~ Singapore : 50% per year of projected demand
- Thailand : 10% per vear of projected demand
- South Korea : 5% per year of prcjected import
- Taiwan : 10% per year of projected import
- Hong Kong : 10% per year of projected import
- Japan : 5% per vear of projected import
The potential market to be tapped in the proposed
market, i.e., that of the NIES and ASEAN Countries
and Japan, using the above ratios of penetration, is
projected to increase to 14,340 metric tons in 1995
and reach 20,570 metric tons in 2010. (S5ee Table
3.34 and Fig. 3.0)

KOBELCO is the internations! trademark found on o KOBE STEEL' products. < KOBE STEEL, LYD.
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1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010

Projected Market Size to be penetrated by the project {excluding I/F)

Metric tons

S.Korea Taiwan Hong Kong Japan Indonesia Malaysia Philippines Singapore Thailand Asean/NIES

Japan TTL
160 2,420 2,450 410 1,490 7170 2,320 3,990 330 14,340
170 2.460 2,470 430 1,510 790 2,350 4,060 340 14,880
170 2,510 2,490 440 1,530 810 2,380 4,130 340 14,800
170 2,560 2.510 460 1,560 830 2,410 4,200 350 15,050
180 2,620 2,540 480 1,580 850 2,450 4,280 350 15,346
180 2,680 2,570 510 1,610 870 2,480 4,360 360 15,620
180 2,740 2,600 530 1,640 890 2,520 4,450 360 15,910
190 2,800 2,640 S60 1,670 920 2,560 4,540 370 16,250
190 2,870 2,680 590 1,710 940 2,610 4,640 380 16,610
200 2,950 2,720 620 1,740 970 2,650 4,750 380 16,980
210 3.020 2,810 650 1,780 1,000 2,680 4,830 390 17,370
220 3.110 2,910 680 1,830 1,010 2,760 5,000 400 17,950
230 3,190 3,010 710 1,890 1,080 2,850 5,180 410 18,550
230 3,280 3,110 750 1,950 1,130 2,940 5,360 430 19,180
240 3,400 3,220 780 2,010 1,170 3,020 5,550 440 19,830
250 3,530 3.330 830 2,080 1,220 3,120 5,750 460 20,570

Table 3,34
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3.3 PLANT CAPACITY AND PRODUCTION PROGRAMME

3.3.1 Plant Capacity

The projected annual market penetration derived
from the previous Section 3.2 is approximately
15,000 tons of copper and copper alioy flat
products at the time of :he proposed start-up,
i.e. 1995.

. This shows that the feasible normal cepacity of
the plant might be 15,000 tons per year in 1995
with consideration fer future expansion with
3,000 tons of plant capacity in accordance with
the growth of market demand. In order to
accurately assess the details of the feasible
normal capacity with a suitable combination of
processing equipment, it is necessary to assume
that the product mix is based on market demand
. with basic specifications in a reasonable and

appropriate way.
3.3.2 Product Mix
(1) Market demand
Flat products of the plant are classified into

copper and copper alloy (mainly brass) according

to the market study.

KOBELCO is the international trademark found on o KOBE STECL' products. <& KOBE STEEL, LTD.
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Table 3.35

market demand is used

Recent

to roughly
determine the products ratio between copper and

copper alloy flats.

Table 3.35 shows the aggregated amount of
imports for copper and copper alloy in each
country throughout the past five vears

(1985-1989) .

Aggregated Import Amount (1985-1989)

* Total during 1985-1988

** PRatio calculated from the amount in 1981 and 1982

* % %k

Total of imported amount only

Country Copper Copper Alloy
(ton) (ton)
Indonesia 4,393 (35%) 8,190 (65%)
Malavsia * 4,657 (33%) 9,666 (67%)
Philippines 1,045 (11%) 8,059 (89%)
Singapore ** 17,674 (40%) 26,510 (60%)
Thailand 2,819 (22%) 10,160 (78%)
Hong Kong *** 17,738 (14%) 105,590 (86%)
Japan *** 2,727 (10%) 25,683 (90%)
S. Korea *** 3 000 (25%) 9,124 (75%)
Taiwan *** 6,308 ( 6%) 101,259 (94%)

Sources:

Foreign Trade Statistics of Indonesia
Malaysian Trade Statistics
Philippines Foreign Trade Statistics
Singapore Trade Statistics
Foreign Trade Statistics of Thailand

Japan Copper and Copper Alloy Manufacturer's

KOBELCO s the international trademark found on all KOBE STEEL'S products.
TRINT17/9N03004K
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Using these ratios to multiply with the
projected demand in each country as of 1995
(refer to Table 3.34) ané totaling the amount
for copper and copper alloy respectively, we can
obtain the projected production amount and its

ratio approximatelyv as follows:

Cooper 3,270 ton/year (22%)

Copper Alloy 11,730 ton/year {78%)

(2) Application of products

In lire with the result of market study and the
actual application of products, brass (70/30)
and brass (65/35) have been selected as the
optimum products among the copper alloys, since
these kinds of brass account for the largest
portion of market demand in contrast wi*h other

alloy.

Application of copper, brass (70/30) and brass
(65/35) as the final product is summarized in
Table 3.36 and mainly categorized into three

fields, i.e., miscellaneous, radiator and

electric use. Brass (70/30) is mainly used for
rlectric field as connectors, terminals, etc.
ar< brass (65/35), 1is used for radiators or

other miscellaneous uses. Market demand of the

KOBELCO ir the intarnational trademark found on alt KOBE STEEL's products. <& MOBE STEEL, LYD.
TRINTIT/O90N3QR4K
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latter is usually 2-3 times larger than that of

the former.

It is therefore assumed in this study that the
production ratio of brass (70/20) and brass

(65/35) is about 1:3.

The reference thickness and temper grade for
each applied product are also decided in Table
. 3.36 in order to study the process flow and

equipment capacity for each product.

Table 3.36 Application and Reference Thickness

i [ Thickness Reference
Application i Material Range Thickness ! Temper
‘ i (rum) (mm) i Grade
Miscellaneous : !
Utensils, | Copper {1 0.5 - 1.5 c.5 0
Stoves, | | 1.0 i
Others ] Brass 0.3 - 3.5 0.3 H/2
(65/35) 0.75 H/2
‘ 1.5 ; ;
‘ Radiatcr f Fin Copper 0.07 - 0.1 0.1 H/2 |
! Brass _ j
i Tube (65/35) 0.1 0.15 0.15 | H/2 :
i Brass _ 0.8 0 i
| Head . (6535 0.6 - 1.2 1.2 i
Electric use i Brass 0.2 - 1.0 0.3 { H/2
Connectors, - (70/30) 0.75 . H/2
Terminals, ; i .
Switches, i ; ;
etc. ‘ .
1 ——

KOBELCO AR Infdrhilioh8) (eBednd Bidudd on all KOBE STEEL's products. <& KOBE STEEL, LTD,




(3)

Process and equipment consideraticn

Another important aspect for estimating the
product mix 1is to consider the production
process, major equipment capacity and investment

cost.

The selected process in this feasibility study
is horizontal casting as described in Chapter
VI, where several melting - casting machines are

to be arranged in the Foundry Shop.

The nominal capacity of existing casting
machines for a strip size of 660 mm x 16.5 mm is
approximately 1 ton per hour. Assuming that
there 1is a 3-shift (24-hour) operation, 275
working days/year, 75% effective operating ratio
and 66% product vyieid, the feasible normal
capacity of cne casting machine in terms of the
final prcduct weight is calculated as

l(ton/hr) = 24(hr/dav) ¥ 275(day/vear) x 0.75 x

C.66 = 3,267 (toa/vear).

The feasible normal capacity of about 3,000
tons/vear can also be verified by machine
manufacturers or from experience of operating

plants using a similar process.

KOBELCO is ihe internatonsl trademark found on el KOBE STEEL'S products. <> KOBE STEEL,LTD.
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(4)

Finally from the viewpoint of minimizing the
equipment cost &né standardizing the machine
parts, 1t 1is preferable to adopt five sets of
the same melting-casting machines (3,000 t/y

each) for 15,000 t/v production.

Product mix

The product mix and basic specifications of the
product can now be determined according to the

above-mentioned considerations.

Copper 3,000 t/v
Brass (70/30) 3,000 t/y
Brass (65/35) 9,000 t/vy

Details are shown on Table 3.37 concerning the
product mix for this feasibility study. The

final shape of the product is either sheet or

strip. In the case that both shapes are
applicable as final ©products, the relevant
production amount is divided by two. For

example, product No. 2 - 0.5 mm thick copper has
production of 1,200 t/y, consisting of 600 t/y

sheets and 600 t/v strips.

KOBELCO is the international trademark found on s KOBE STEEL'S products. <& KOBE STEEL, LYD.
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Table 3.37 Product Mix
Product . Thickness ,, Amount | Shape
No. Material (mm) lemperton/vear ton/menth | sheet strip
. , |
1 Copper " 0.1 "H/2 600 - 50 o g'
2 0.5 0 1,200 | 100 o o
Z , i !
| 3 i 1.0 0 1,200 ~ 100 ‘o o
i : : ' .
P4 Brass ; 0.3 H/2} 1,200 . 100 f o
i j(70/30) i :
i S i . 0.75 H/2 | 1,800 | 150 o
{ 6  Brass ©0.15  H/2 600 50 o
; (65/35) § .
A ; 0.3 H/2 | 1,200 ;100 o o
i 8 ; 0.75 H/2%! 1,800 | 150 o )
9 0.8 0 | 1,800 | 150 o o .
1 g ~
;10 1.2 0o . 1,800 | 150 o §
! : 1 , i
C11 1.5 _H/2 1,800 . 150 o o i
) ! :
: Total ©15,000 {1,250 \

KOBELCO W IPfY/HITghe PrEeyrRigund on a1 KOBE STEELS products.

<> KOBE STEEL, LTD.
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3.3.3 Production Programme

As the feasible normal plant capacity and the
relevant product mix have been determined, the
next stage is to assess the production program
for the plant start-up and the following initial

production periods.

It is assumed that the plant will produce 40% of
the normal capacity in the lst year and increase
production to 20% per year from the 2nd year,
then reach the feasible normal capacity of

15,000 t/y in the 4th year.

Year Production (+/y)

1 6,000 ( 40%)

2 9,000 ( 60%)

3 12,000 ( 80%)

4 15,000 (100%)
5-15 15,000 - 18,000

According to this production plan the expected
quantity of each prcduct is forecasted in the

following Schedule 3.1.

KOBELCO is the international trademark founa on o KOBE STEEL' products, <> KOBE STEEL,LTD,
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Schedule 3.1 Production Programme

Units at Year 1 Year 2 Year 3
=roudusts Specifications 100% | Capacity | Units | Capaci Units | Capacity | Units
Capacity | <40%> <50%> <80%>
1} Copper strip ton 240 tons 360 tons 480 tors
2} Copper strip ton 240 tons 360 tons 480 tons
3) Copper sheet ton 240 tons 360 tons 480 tons
4) Copper strip ton 240 tons 360 tons 480 tons
S} Copper sheet ton 240 tons 360 tons 480 tons
|6} Brass (70/30) strip ton 480 tons 720 tons 960 tons
7) Brass (70/30) strip ton 720 tons 1,080 tons 1,440 tons
8) Brass (65/3S) strip ton 240 tons 360 tons 480 tons
2} Brass (65/35) strip ton 240 tons 360 tons 480 tons
10) Brass (65/38) sheet ton 240 tons 360 tons 480 tons
11) Brass {65/35) strip ton 360 tons 540 tons 720 tons
12) Brass (65/35) sheet ton 360 tons 540 tons 720 tons
13} Brass (65/35) strip ton 360 tons 540 tons 720 tons
146) Brass (65/35) sheet ton 360 tons 540 tons 720 tons
1S5} Brass (65/35) sheet ton 720 tons 1,080 tons 1,440 tons
16) Brass (65/35) strip ton 360 tons 540 tons 720 tons
17) Brass {65/35) sheet ton 360 tons 540 tons 720 tons
IOTAL 6.000 tons 9,000 tons 12,000 tons




Schecule 3.1 Production Programme

Units at Year 4 Year 5 Year 6
Ptoducts Specifications 100% | Capacity | Units | Capacity | Units | Capacity | Units
Capacity | <100%> <100%> <100%>

1) Copper strip thickness : 0.1mm . ton 600 tons 614 tons 625 tons
temper grade : H/2

2) Copper strip thickness : 0.5mm ton 60C tons 614 tons 625 tons
temper grade : soft

J) Copper sheet thickness : 0.5mm ton 600 tons 614 tons 625 tons
temper grade : soft

4) Copper strip hickness :1.0mm ton 600 tons 614 tons 625 tons
temper grade : soft

S) Copper sheet thickness :1.0mm ton 600 tons 614 tons 625 tons
temper grade : soft

}6) Brass (70/30) strip thickness : 0.3mm ton 1,200 tons 1,227 tons 1,250 tons
‘ temper grade : H/2

7} Brass (70/30) strip thickness : 0.75mm ton 1,800 tons 1,841 tons 1,874 tons
temper grade : H/2

8) Brass (65/35) strip thickness - §.15mm ton 600 tons 614 tons 625 tons
temper grade : H/2

S) Brass (65/35) strip thickness : 0.3mm ton 600 tons 614 tons 625 tons
temper grade : H/2

10} Brass (65/35) sheet thickness : 0.3mm ton 600 tons 614 tons 625 tons
temper grade : H/2

11) Brass (65/35) strip thickness : 0.75mm ton 900 tons 920 tons 937 tons
!temper grade : H/2

12) Brass (65/35) sheet }thickness : 0.75mm ton 900 tons 92C tons 337 tons
temper grade : H/2

. 13) Brass (65/35) strip thickness : 0.8mm ton 900 tons 920 tons 937 tons
temper grade ; soft

14) Brass (65/35) sheet thickness : 0.8mm ton 900 tons 920 tons 937 tons
temper grade : soft

15) Brass (65/35) sheet thickness : 1.2mm ton 1,800 tons 1,841 tons 1,874 tons
temper grade : soft

16) Brass (65/35) strip thickness : 1.5mm ton 900 tons 920 tons 937 tons
temper grade ; H/2

17) Brass (65/35) sheet  {thickness : 1.5mm ton 900 tons 920 tons 937 tons
temper grade : H/2

IOTAL 15,000 tons 15,341 tons 15,620 tons




Schedule 3.1 Production Programme

Units at Year 7 Year 8 Year 9
Products Specifications 100% | Capacity | Units | Capacity | Units | Capacity | Units
Capacity | <100%> <100%> <100%>

1) Copper strip hickness : 0.1mm ton 636 tons 650 tons 664 tors
emper grade : H/2

2) Copper strip thickness : 0.5mm ton 636 tons 650 tons 664 tons
temper grade : soft

3) Copper sheet thickness : 0.5mm ton 636 tons 650 tons 664 tons
temper grade : soft

4) Copper strip thickness :1.0mm ton 636 tons 650 tons 664 tons
temper grade : soft

S) Copper sheet hickness :1.0mm ton 636 tons 650 tons 664 tons
temper grade : soft

6) Brass {70/30) strip thickness : 0.3mm ton 1,273 tons 1,300 tons 1,328 tons
temper grade : H/2

7) Brass (70/30) strip thickness : 0.75mm ton 1,303 tons 1,950 tons 1,993 tons
temper grade : H/2

8) Brass {65/35) strip thickness : 0.15mm ton 636 tons 650 tons 664 tons
temper grade : H/2

9) Brass (65/35) strip thickness : 0.3mm ton 636 tons 650 tons 664 tons
temper grade : H/2

10) Brass (65/35) sheet thickness : 0.3mm ton 636 tons 650 tons 664 tons
temper grade : H/2

11) Brass (65/35) strip thickness : 0.75mm ton 955 tons 975 tons 897 tons
temper grace : H/2

12) Brass (65/35) sheet thickness : 0.75mm ton 955 tons 975 tons 937 tons
temper grade : H/2

13) Brass (65/35) strip thickness : 0.8mm ton 955 tons 975 tons 937 tons
temper grade : soft

14) Brass (65/35) sheet thickness : 0.8mm ton 955 tons 875 tons 997 tons
temper grade : soft

15) Brass (65/35) sheet thickness : 1.2mm ton 1,809 tons 1,950 tons 1,993 tons
temper grade : soft

16) Brass (65/35) strip thickness : 1.5mm ton 955 tons 3875 tons 997 tons
temper grade : H/2

17) Brass (65/35) sheet thickness : 1.5mm ton 955 tons 975 tons 997 tons

temper grade : H/2




Scheduie 3.1 Production Programme

Units at Year 10 Year 11 Year 12
Produsis Specifications 100% | Capacity | Units } Capacity | Units | Capacity | Units
Capacity | <100%> <100%> <100%>
1) Copper strip ton 673 tons 695 tons 718 tons
2) Copper strip ton 679 tons 685 tons 718 tons
3} Copper sheet ton 679 tons 685 tons 718 tons
4) Copper strip ton 678 tons 685 tons 718 tons
S) Copper sheet ton 679 tons 695 tons 718 tons
16) Brass (70/30) strip ton 1,358 tons 1,380 tons 1,436 tons
7) Brass (70/30) strip ton 2,038 tons 2,084 tons 2,154 tons
{8) Brass (65/35) strip ton 679 tons 635 tons 718 tons
8) Brass (65/35) strip ton 672 tons 685 tons 718 tons
1C) Brass (65/35) sheet ton 679 tons 635 tons 718 tons
11) Brass (65/35) strip ton 1,019 tons 1,042 tons 1,077 ions
12) Brass (65/35) sheet ton 1,019 tons 1,042 tons 1,077 tons
13) Brass {65/35) strip ton 1,019 tons 1,042 tons 1,077 tons
14) Brass {65/35) sheet ton 1,613 tons 1,042 tons 1,077 tons
15) Brass (65/35) sheet ton 2,038 tons 2,084 tons 2,154 tons
16) Brass (65/35) strip ton 1,019 tons 1,042 tons 1,077 tons
17) Brass (65/35) sheet ton 1,019 tons 1,042 tons 1,077 tons
IOTAL 16,980 tons 17,370 tons 17.950 tons




Schadule 3.1 Production Programme

Units at Year 13 Year 14 Year 15
Produsis Specifications 100% | Capacity | Units | Capacity | Units | Capacity | Units
Capacity | <100%> <100%> <100%>

1) Copper strip ton 720 tons 720 tons 720 tons

2) Copper strip ton 720 tons 720 tons 720 tons

3} Copper sheet ton 720 tons 720 tons 726 tors

4) Copper strip ton 720 tons 720 tons 720 tons

S} Copper sheet ton 720 tons 720 tons 720 tons

[6) Bras< (7C/30) strip ton 1,440 tons 1,440 tons 1,440 tons

7} Brass (70/39) strip ton 2,160 tons 2,160 tons 2,160 tons

I8) Brass (65/35) strip ton 720 tons 720 tons 720 tons

S) Brass (65/35) strip ton 720 tons 720 tons 720 tons

13) Brass (65/35) sheet ton 720 tons 720 tons 720 tons

11) Brass (65/35} strip ton 1,080 tons 1,080 tons 1,080 tons

12) Brass (65/35) sheet ton 1,080 tons 1,080 tons 1,080 tons

. 13) Brass (65/35) strip ton 1,080 tons 1,080 tons 1.680 tons

14) Brass (65/35) sheet ton 1,080 tons 1,080 tons 1,080 tons

15) Brass (65/35) sheet ton 2,160 tons 2,16C tons 2,160 tons
temper grade : soft

16) Brass (65/35) strip thickness : 1.5mm ton 1,080 tons 1,080 tons 1,080 tons
temper ~*24e : H/2

17) Brass (65/35) sheet thickness : 1.5mm ton 1,080 tons 1,080 tons 1,080 tons
temper grade : H/2

TOTAL 18,000 tons 18,000 tons 18,000 tons




3.4 FREIGHT RA

TZ=S

The prevailing in-deck rates for copper and
copper alloy flat products from Manila to the
different main ports in the ASEAN Region and the
NIES countries are 1listed in Table 3.38.
Freight rates are mainly based on twenty- and

fortv-footer containers.

KOBELCO is the internstional trademark found on s KOBE STEELS products. < KOBE STEEL, LYTD.
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Table 3.8
Freight Costs of Copper and Copper Alloy Flat Products
Fron Nanila to Najor Asian Ports
(US Dollars)
Tokyo, KXobe,
Jakarta Kuala Luspur Singapore Bangkok Hong Kong Nagoya
(1) Fil-Japan Shipping Corp. --- -=- 40 footer - --- --- 20 footer -
3750 $ 550
20 footer - 40 footer -
$550 $ 750
{To: Yokohasa
Osaka)
20 footer-
$ 150
40 footer-
, 200
(2) Sealand Service Inc. --- 329.75/9t $40/9t $20.75/9t $21/at $40/0t
aininup/ sinisun/ aininun/ nininsun/
container container container container
$43.25 $43.25 $43.25 $60
LCL charge LCL charge LCL charge LCL charge
$d $ ¢ $ 4 $ |
(3) Aserican President Lines 20 footer - 20 footer - 20 footer - 20 footer - --- ---
L 850 $565 $545
3510
{0 footer - {0 footer 40 footer - {0
footer -
$1, 228 HIH $715 1825
N0TE: Twenty footer-containers can carry a 17 setric ton-load, forty footer-containers, 20 metric ton-load.

Source: [Interviews.

$32.25/at

sinisup/
container
$60

LCL charge
$ 4

20 footer -
$650

footer -

$465

Tainan

40 footer-
$400

20 footer-
$250

$23/at
ainiaun/

container
360

LCL charge
$ 4
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3.5 TARIFF DUTIES

Based on the most recent publications of the
Customs Codes of the different ASEAN, NIES and
Japan countries covered, imports of copper and
copper alloy £lat products classified under HS
Code 74.09: Copper plates, sheets and strip, of
a thickness exceeding 0.15 mm, will be applied

with specific tariff rates ad valorem.

Table 3.40 presents the tariff rates on the
import of copper and copper alloy flat products.
In the case of the Philippines, Executive Order
Mo. 413 will effectively reduce the tariff rate
of raw materials o 10 per cent. BAlthough the
implementation of EO No. 413 was specified on
September 1, 1990, this has bkeen indefinitely

suspended pending its review by Congress.

KOBELCO is the mternatioral trademark found on st KOBE STEELS products. <& KOBE STEEL, LTD.
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SITC Code Description
Copper plates, sheets and strip
of a thickness exceeding 0.15 mn
- Of retined copper:
7408. 11 -- In coils
682.5100 Strip
682.5200 Other
T408. 19 == Jther
682.5100 Strip
682.5200 Other
- Of copper-zinc base alloys (brass)
7408.21 -- In coils
682.5100 Strip
§32.5200 Other
T408. 29 -- Other
680.5100 Strip
682.5200 Other
- Of copper-tin base alloys (bronze)
7408.31 -- In coils
632.5100 Strip
682.5200 Other
7409.39 -- Other
682.5100 Strip
682.5200 Other
7408.90 - 0f other copper alloys
682.5100 Strip
682.5200 Other

wnwn

°

Table J.40

Tariff Rates of Copper and Copper Alloy Flat Products
in Selected ASEAN and ¥IES

Percent Ad Yalores
{Per Netric Ton)

ASEAN Countries

none
? 10
2 10
none
2 10
2 10
none
2 10
2 10
10 none
2
2

kn Per Executive Order No. 413, 10 per cent tariff rate will
be imposed on imported rav materials effective Sept. 1, 1990

Sources: Custoss and Tariff Code of Indonesia, 1989
Custons and Tariff Code of Nalaysia, 1988.

Custonss and Tariff Code of the Philippines, 1988.

Custons and Tariff Code of Singapore.
Custons and Tariff Code of Thailand.

Countries

117

11

17

KIES Countries

[ for use in ]
[ sesicon:10%)

[
[ other: 15% )

( for use in
[ semicon:10%

]
]
( )
[ other: 151 )

[ for use in )
[ semicon:10%)

[ other: 15% )

{ for use in )
[ semicon:10%)

(
[ other: 153 )
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3.6 PRICES

Table 3.40 presents the projected market prices
of copper and copper alloy flat products on FOB

Manila Port basis.

In order to make a realistic assumption that the
products of this project will penetrate the
ASEAN, NIES and Japanese market, the sales price
should be at least lower than the prevailing
market price in each country. From this view
point, the advantages of lower freight and
marine insurance from Manila to major ports in
the selected countries, compared with those from
Japan, was considered in determining the sales

price.

Moreover, 50% deduction of existing import
tariff in all the ASEAN, which is the incentive
under the AIP Scheme, was also reflected 1in

determining the sales prices.

The sales revenue based on these projected

prices are shown in the following Schedule 3.2.

KOBELCO Is the international trademark found on skl KOBE STEEL' products. <> KOBE STEEL, LTD.

7R1017/9003984K



Table 3.40 Projected Prices of Copper and Copper Alloy Flat Products per Metric Tons

Products Mix (thickness in mm) | S.Korea JTaiwan | Indenesia | A
1) Copper strip (0.1) 3,800 3,900 3,500 3,300 4,620 4,250 4,200 3,800 4,600
2) Copper strip (0.5) 3,700 3,900 3,600 3,400 4,600 4,150 3,800 3,600 4,350
3) Copper sheet (0.5) 3,700 3.900 3,600 3,400 3,900 4,150 3.700 3,700 4,350
4) Copper strip (1.0) 3,900 4,100 3,700 3,600 4,200 4,150 4,000 4,200 4,500
S) Copper sheet (1.0) 3,850 4,100 3,800 3,600 3,800 4,150 3,900 4,200 4,500
6) Brass {70/30) strip (0.3) 3,300 3,300 3,300 3,200 3,600 3,650 3,400 3,400 3,700
7) Brass (70/30) strip (0.75) 3,300 3,250 3,250 3,300 3,400 3,650 3,400 3,500 3,700
8) Brass (65/35) strip (0.15) 3.400 3,600 3.550 3,400 3,500 3,450 3,600 3,600 3,900
9) Brass (65/35) strip (0.3) 3,350 3,300 3,300 3,400 3,500 3,550 3,500 3,500 3,600
10) Brass {65/35) sheet (0.3) 3,300 3.300 3.300 3,450 3,400 3,350 3,500 3,600 3,900
11) Brass (65/35) strip (0.75) 3,200 3,200 3.200 3,300 3,400 3,350 3,400 3,500 3,700
12) Brass (65/35) sheet (0.75) 3,250 3,300 3,300 3,400 3,400 3,650 4,100 3,700 3,900
13) Brass {65/35) strip (0.8) 3,300 3,200 3,200 3,300 3,300 3,550 3,800 3,400 3,700
14) Brass (65/35) sheet (0.8) 3,250 3,300 3,300 3,400 3,400 3,550 3,600 3,600 3,800
15) Brass (65/35) sheet (1.2) 3,250 3,300 3,300 3,400 3,300 3,450 3,500 3,400 3,800
16) Brass (65/35) strip (1.5) 3,200 3,200 3,200 3,200 3,400 3,350 3,300 3,400 3,700
17) Brass (65/35) sheet (1.5) 3,200 3,300 3,200 3,300 3,400 3,350 3,400 3,400 3,900
*Except those for Philippines, above prices are all FOB major ports prices from Manila port ,(LLS_Q_O_I_I_Q_[Q)_

*As for Philippines, above prices are wholesalers' price
*Incorporating the incentive for the 50% deduction of import tariffs for

all ASEAN countries



Schadule 3-1. Estimate of Salas HAevanues Ihousand USS
Products Year 1 Year 2 Year 3
Descnption {thickness in mm) Unit Pnce  |Quantities to be sold Sales revenues Quantities to be soid Sales revenuess Quantiies to be sold Sales revenues
(average) tons) {tons) (tons)
exp. loc. exp. ioc. | total [ exp. loc. | tolal | exp. loc. lotal | exp. loc. | total | exp. loc. lotal | exp. loc. | total
1} Copper strip (3.1} 3.89 4.20 201 39 240 783 163 947 302 58 360 1,178 244| 1,420 403 n 4801 1,569 324] 1,893
2) Copper strip (0.5) .83 3.80 20 39 240 m 148 918 302 S8 360/ 1,158 220( 1,378 403 1 480] 1,545 293| 1,838
J) Copper sheet (0.5) .78 3.70 201 39 240 761 144 904 302 58 360! 1,142 215 1,356 403 12 480 1,523 206| 1,809
4) Copper strip {1.0} 4.06 4.00 201 39 240 816 155 972 302 58 360| 1,228 232| 1,458 403 17 480 1,635 309} 1,944
S) Copper sheet (1.0} 4.04 3.90 201 39 240 813 151 964 302 58 360 1,220 226| 1,447 403 17 480 1,628 301 1,929
6) Brass (70/30) stnp (0.3) 3.40 3.40 402 18 480] 1,368 264 1,632 604 116 720 2.054 395| 2.448} 8086 154 960| 2,739 525| 3,284
7) Brass (70/30) strip (0.75) 3.39 3.40 604 116 720| 2,047 396] 2,442 906 174 1,080 23,073 592| 3,685 1,208 232] 1,440 4,099 787] 4,886
d) Brass (65/38) strip {0.%3) 3.57 3.60 20 39 240 n? 140 857 302 58 360 1,077 209 1,286 403 n 480 1,437 278] 1,715
3J) Brass (65/335) stnp (0.3) J3.42 3.50 201 39 240 688 136 824 302 58 360| 1,033 203| 1,236 403 " 480 1,377 270| 1,648
10) Brass (65/35) sheet (0.3) 3.44| 350 200 K] 240 €91 136 87 302 S8 360 1,038 203 1,240 403 n 480( 1,384 270 1,655
11) Brass (65/35) stnp (0.75) 3.35 3.40 302 S8 360 1.0 198] 1,209] 453 87 540| 1,518 298| 1,814] 604 116 120] 2,025 394 2,418}
12) Brass (65/335) sheet (0.75) 3.49 4.10 302 S8 360 1,052 239 1291 453 87 540 1,579 357| 1,936 604 116 720{ 2,107 A715| 2,582
13) Brass (65/35) strip {0.8) 332t 3.80 302 58 360 1,002 2214 1,223 453 87 540 1,504 3| 1,634 604 118 720 2,008 440| 2,446
14) Brass (65/35) sheet (0.8) 3.44 3.60 302 58 360} 1,039 210] 1,249 453 87 §40| 1,560 13| 1,874 604 116 720 2,081 417] 2,498]
15) Brass (65/35) sheet (1.2} 3.36 3.50 604 16 120 2,027 408| 2,435 906 V74| 1,080 3,043 609| 3,6853] 1,208 232| 1,440| 4,059 810 4,870
16) Brass (65/35) strip (1.5) 3N 3.30 302 58 360! 1,000 1921 1,192 453 87 540 1,501 2087 l.TBBW 604 116 720( 2,003 382| 2,385
17) Brass {65/35) sheet (1.5) 3.36f 3.40 302 58 360| 1,015 198 1,213 453 87 540| 1,524 296] 1,820 604 116 720] 2,033 394 2,42
TOTAL $,029 971| 6,000] 17,604] 3,498| 21,103] 7.,549] 1,45} 9,000 25,425] S5,228[ 31,653] 10,070{ 1,930] 12,000 35,249| 6,955 42,204]

Schedule 3.2, Estimate of Sales Revenues



Products Yeoar 4 Year 5 Yoar 8
Descnption (thickness in mm) Unit Price  [Quantities to be sold Sales revenues Quantities 1o be sold Sales revenues Quantuues to be sold Sales revenues
{average) {tons) {lons) {tons)
exp. loc. exp. loc. total | exp. loc. total | exp. loc. ol | exp loc. totat_ | exp. loc. fotal | exp, lo¢. total

1) Copper strip (0.1) 3.89] 4.20 §04 96 600| 1,981 404] 2,365 §$16 98 614| 2,007 412 2,418] 528 99 625| 2,046 417 2,462
2) Copper strip (0.5) 3.83 2.80 504 96 600 1,932 6s| 2,297 518 98 614 1977 72| 2,350 526 99 625| 2,016 771 2,392
J) Copper sheet (0.5) 3.78 3.70 504 96 600| 1,905 355 2.26) 516 98 614; 1,950 363] 2,312 526 99 625 1,987 367 2,354
4) Copper strip (1.0) 4.06) 4.00 504 96 6001 2,045 84| 2,429 516 98 614 2,093 392| 2,485 526 99 625 2,133 397 2,530
S) Copper sheet (1.0) 4.04] 3.90 S04 96 600 2,036 sl 2.4n 516 98 814] 2,084 382 2,466 528 99 625/ 2,124 1871 251
6) Brass (70/30) stnp (0.3) 3.40 3.40] 1.008 192 1,200] 3,427 653 4,080] 1,01 196] 1,227 3,508 666 4,173] 1,05 198 1,250 3.574 675] 4,249
7) Brass (70/30) strip {0.75) 339 340 1512 288] 1,800 5,118 980| 6,098 1,547 294] 1,841| §,237| 1,000 8,236] 1,577 298| 1,874 5,338] 1,012} 3,350
8) Brass (65/35) strip (0.15) 357 3.60 504 96 600 1,797 46| 2,143 516 98 614] 1,839 353 2,192 §26 99 625 1,875 357 2232
9) Brass (65/35) strip (0.3) 341 350 504 96 600| 1,720 36| 2,056 516 98 614 1,760 343 2,103 526 99 625 1,794 Jar| 2.4
10) Brass (65/35) sheet (0.3) 3.44 3.50 504 g6 600| 1,732 336 2,068 516 98 8141 1,772 J43] 2,115 526 99 625| 1,806 3471 2,154
11) Brass (65/35) stnp (0.75) 3.35] 340 756 144 900 2,533 490 3,022 17 147 920 2,892 S00[ 3.092 788 149 9371 2,642 506] 3,146
12) Brass (65/35) sheet (0.75) 349 4.0 756 144 900| 2,635 591 3,227 173 147 920 2,697 603| 3,299 708 149 937] 2,749 610| 3,359
13} Brass (65/35) strip (0.8) 332 380 156 144 900| 2,509 548 23,057 3 147 920 2,567 §59] 3,126 788 149 937| 2,817 565 3,18
14) Brass (65/35) sheet (0.8) 344 360 156 144 900 2,604 519 3,122 m 147 920{ 2,664 529 3,192 788 149 97| 2,716 536] 3,251
15) Brass (65/35) sheet {1.2) 336 3.50] 1.512 2881 1,800| S5.078] 1,009 6,087 1,547 294] 1,841] 5,198 1,029| 6,225} 1,577 298| 1,874] 5,297 1,042 6,339
16} Brass (65/35) stnp (1.5) 3321 330 156 144 900| 2,508 476 2,984 m 147 920 2,566 485 3,051 788 149 937| 2,616 491 3,107
17) Brass (65/35) sheet (1.5) 3.36| 3.40 756 144 900 2,543 490/ 3,033 m 147 920( 2,602 500/ 3,101 788 149 937| 2,652 506 3.158
JOTAL 12,598 2,402| 15,000 44,086 8,657 52.742| 12,890] 2,450] 15,340| 45,107 8.830 53.937] 13,140 2,480 15,620[ 45,982 o.saal 54,920
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Products Year 7 Year 8 Yoar 9
Descnption (thickness in mm) Unit Pnce  JQuantnies 1o be sold Sales revenues Quantities 10 be sold Sales ravenues Quantities to be sold Salss revenues
(average) {ons) ftons) ftons
exp. 10C. exp. loc. total exp. l0C. total oxp. loc, folal oXp. 10C. total OXp. l0C. total exp. 10C. total

1} Copper strip (0.1) .89 4.20 §36 101 836| 2,083 423| 2,506 548 102 650 2,130 430 2,560 560 104 664| 2,178 438] 2,618
2) Copper strip {0.5) .83 380 $36 1m 838| 2,054 3831 2,407 548 102 850] 2,100 389 2,489 5680 104 864| 2,147 397 2,544
3) Copper sheet (0.5) 3.78 3.70 536 101 636| 2,025 313) 2,298 548 102 650] 2,071 379 2,449 560 104 664] 2,117 386/ 2,504
4) Copper strip (1.0} 4.07 4.00 536 101 638] 2.3 403| 2,584 548 102 650| 2,230 410 2,639 560 104 664] 2,280 418] 2,698
S} Copper sheet (1.0) 4.04] 3.90 §36 101 638| 2,162 393| 2,555 548 102 650] 2.211 399 2,610 5680 104 684 2,261 407] 2,668
6) Brass (70/30) strip {0.3) 3.40 3.40] 1on 202] 1,273 3,642 685 4,228] 1,095 205| 1,300] 3,724 696] 4,420 1,120 208| 1,329| 2,808 70| 4,518
1) Brass (70/30) strip (0.75) 3.38) 3.40] 1,607 302 1,909 5,435 1,028] 6,464] 1,643 307 1,950] 5,557 1,044} 6,602] 1,680 313| 1,993f 5,883| 1,065 6,748
8) Brass (65/3S) strip (0.15) s? 3.60 5386 101 636] 1,910 383| 2,273 548 102 650 1,953 J69| 2,322 §60 104 864| 1,997 376] 2,373
9) Brass (65/35) strip (0.3) J4af 350 536 mm 636| 1,828 353 2,181 548 102 650{ 1,869 3se| 2,227 5680 104 664 1911 365 2277
10) Brass (65/35) sheet (0.3) 344 350 536 101 636] 1,841 353| 2,194 548 102 8501 1,082 3s6| 2,240 5680 104 664 1,925 365 2,290
11) Brass (65/35) stap (0.75) 335 3.40 803 151 955 2,692 514] 3,206 821 154 975 2,753 §22| 32715 840 187 997 2,815 532| 3,347
12j Brass (65/35) sheet {0.75) 3.49] 4.0 803 151 855 2,801 620 J.4a 821 154 975 2,864 630 2J.484] 840 157 997 2,929 642| 357
13} Brass (65/35) strp (0.8) 332 380 803 151 955| 2,667 575| 3,242 8214 154 918| 2,727 584 3,310 840 157 937 2,789 595| 3,384
14) Brass (65/35) sheet (0.8) 3.44] 3.60 803 151 955] 2,787 544 2312 821 154 975( 2,629 §53| 3,382 840 1587 997 2,892 564] 3,457
15) Brass {65/35) sheet {1.2) 3.36| 3.50] 1,807 302| 1,908 5,398] 1,058) 8,456] 1,843 307) 1,950| 5.519] 1,075| 6,594] 1,680 313] 1,993] 5.,844) 1,098 6,740
16) Brass (65/35) strip (1.5) 3.3 3.30 803 L)) 955| 2,663 499| 3,162 821 154 975 2,723 507| 3,229 840 157 997 2,784 5171 33010
17) Srass (65/35) sheet (1.5) 3.36| 3.40 803 151 955] 2,703 S14| 3,217 821 154 975] 2,783 $22| 2,285 840 187 997| 2,826 532| 3,358)
TOTAL 13,390 2,520] 15,910] 46,853 9,082| 55935 13,690] 2,560 16,250| 47,903 9,226 57,129] 14,000 2,610( 16,810] 48,988 9,406| 58,394

Schedule 3.2, Estimate of Sales Revenues



Products Year 10 Year " Yeoar 12
Description (thickness in mm) Una Price  |Quantities 10 be sold Sales revenues Quantities 1o be sold Sales revenues Quantities to be sold Saies revenues
{average) ftons) {tons) {tons)
exp. loc. exp. loc. total exp. loc, total oxp. loc. tolal axp. loc. total oxp. loc. total oexp, loc. {otal
1) Copper strip (0.1) 3.89 4.20 573 106 679] 2.229 445 2,674 568 107 695| 2,285 450| 2,736/ 608 110 718 2,363 484 2,827
2) Copper strip {0.5) 3.83 3.80 S$13 106 679; 2,198 403] 2,601 588 107 895| 2,253 407] 2,661 608 110 718 2,330 420] 2,749(
3) Copper sheet (0.5) .78 3.70 $73 106 679| 2,167 392 2,560 588 107 89S| 2,222 397| 2,618 608 110 718( 2,297 408| 2,706
4) Copper strip {1.0) 4.06 4.00 §73 106 679 2,328 424 2,749 588 107 695 2,389 429| 2,812 608 110 718| 2,484 4421 2,906
5) Copper sheet {1.0) 4.04 3.90 §73 106 679 2.314 413| 2,727 588 107 695{ 2,372 418| 2,790 608 110 718] 2,453| 4311 2,883
6) Brass (70/30) strip (0.3} 3.40 3.40] 1,146 2121 1,358| 3.898 121 4619 1,178 214) 1,390] 3,996 729 4,725 1.21§ 221) 1,436| 4,132 151 4,883
7) Brass (70/30) strip (0.75) 3.38 3.40] 1,720 318} 2,038| 5.822] 1,08y 6903 1,763 322 2,084 5,968] 1,093 7,08y 1.823 331 2,154 6,173 1,128] 7,297
8) Brass (65/35) strip (0.15) .57 J3.60 S73 106 679] 2,044 382 2,426 588 107 695| 2,096 386 2,482 808 110 718] 2,167 397| 2,564
9) Brass (65/35) strip (0.3) 34 3.50 73 106 679| 1,956 Iy 2,327 588 107 68S| 2,006 378 2,381 608 110 718| 2,074 386| 2,460
10) Brass {65/35) sheet (0.3) .44 3.50 573 106 679] 1970 IN| 2,341 588 107 69S| 2,018 375] 2,395 608 110 718] 2,088 86| 2,475
11) Brass (65/35) stnp (0.75) 3.35 3.40 860 159 1,019] 2,881 S41| 3,422 as 161 1,042] 2,954 5471 3,500 AR 166] 1,077 3,054 563 3817
12) Brass (65/35) sheet (0.75) 3.49 4.10 860 159) 1,019] 2,998 652{ 3,650 881 161 1,042 3,073 6591 3,734 AR 186] 1,077] 3,178 679] 23,857
13) Brass (65/35) stnp (0.8) 3.32 3.80 860 158] 1,019] 2,854 604| 3,458 a81 161] 1,042| 2,926 611) 3,537 911 1668] 1,077 3,026 629] 3,855
14) Brass (65/35) sheet (0.8) 344 3.60 850 159 1,019 2,962 §72| 3.534 881 161] 1,042] 3,036 5§79 3,815 EAR 166 11,0771 3,139 596| 3,735
15) Brass (65/35) sheet (1.2) 3.36 3.50] 1,720 318} 2,038 S5.777] 1,113] 6,850] 1,763 322] 2,084] 5,922| 1,128 7,047 1,823 31| 2,154] 8,123 1,159 7.282
16) Brass (65/35) stnp (1.5} 3.30 3.30 860 158} 1,019| 2,836 5§25 3,361 881 161] 1,042 2,908 §31] 3.438 911 166 1,077| 2,007 546) 3,553
17) Brass {65/35) sheet (1.5) 3.36 3.40 860 159 1,018; 2,892 541) 3,433 881 161 1,042| 2,965 547| 3,512 EAR) 166] 1,077 2,066 5§63 3,629
ITOTAL 14,330f 2,650 16,9807 50,124 9,551| 59,675] 14,6501 2,680{ 17,370} 51,384] 9,859| 61,042] 15,190} 2,760[ 17,950 53,133} 9.947] 63,080
i
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Products Year 13 Year 14 Year 15
Description (thickness in mm) Unit Price  |Quantities to be sold Sales revenues Quantities to be soid Sales revenues Quantities to be sold Sales revenues
(average) ftons) {tons) {tons)
exp. loc. exp. loc. total exp. lo¢. total exp. loc. total exp. loc, total exp. loc. total axp. loc. 1otal

1) Copper strip (0.1) 3.90 4.20 609 m 720 2,374 465] 2,838 610 110 7201 2,375 464| 2,838 610 110 720 2,378 461 2,828)
2) Copper strip {0.5) 3.83 3.80 609 m 120] 2,337 420 2,757 610 110 720 2,338 419 2,787 610 110 720 2,340 4917 2,787
3) Copper sheet (0.5) 3.18 3.70 609 m 720] 2,304 409] 2,713 610 110 720] 2,305 408| 2,713 610 110 720f 2,308 406] 2,714
4) Copper strip (1.0} 4.05 4.00 609 m 120 2.4 442 2913 610 110 720 2,472 4411 2,913 610 110 720| 2.475 439 2913
5) Copper sheet (1.0) 4.04 3.90 609 m 720| 2,460 431 2,891 610 110 720] 2,46 430( 2,891 610 110 7201 2,464 428| 2,892
6) Brass (70/30) strip (0.3) 3.40 3.40f 1,218 221 1,440 4,144 7521 4.896{ 1,219 2211 1,440{ 4,146 7501 4,896 1,221 219 1,440] 4,151 746] 4,896
1) Brass (70/30) strip (0.75) 3.38 3.40] 1828 332| 2,160| 6,184 1,128] 7.,313] 1,829 31| 2,160{ 6,187( 1,126| 7,313} 1,8 329 2,160| 6,194] 1.118] 7,312
8) Brass (65/35) strip (0.15) 357 3.60 609 m 720) 2,113 398| 2,572 610 110 720 2,174 397 2572 610 110 7201 2,177 395 2,572
9} Brass (65/35) strip {0.3) 3.4 3.50! 609 m 720| 2,080 387 2,467 610 110 720] 2,081 386/ 2,467 610 10 720 2,083 384| 2,467
10) Brass (65/35) sheet (0.3} 3.44 3.50 609 m 720| 2,094 87| 2,48 61C 10 720( 2,095 86| 2,481 610 110 720 2,098 384| 2,481
11) Brass (65/35) strip (0.75) 3.35 3.40, 914 166 1,080] 3,063 564 23,627 914 166/ 1,080{ 3,064 5§63 3,627 916 164] 1,080 3,068 5§59 3,627
12) Brass (65/35) sheet (0.75) 3.49 4.10 914 166| 1,080 3.187 680| 3,868 914 166] 1,080 3,189 679] 23,867 916 164| 1,080 3,192 674] 23,867
13) Brass (65/35) strip (0.8} 3.32 3.80 914 166 1,080{ 3.034 631 3,665 914 166/ 1,080[ 3,036 629| 3,665 916 164 1,080/ 3,039 625 3,664
14) Brass (65/35) sheet (0.8} 344 3.60 914 166/ 1,080] 3,148 §97] 3,746 914 166] 1,080} 23,150 596| 23,746 916 1v4] 1,080 3,153 §92| J,746
15) Brass (65/35) sheet (1.2} 3.36 3.50] 1,828 332] 2,160 6,141 1,162 ?7,303] 1,829 331 2,160 6,144 1,159 7.,303{ 1,831 329 2,160 6,151 1,151 7,302
16) Brass (65/39) stnp (1.5) 3. 3.30 914 166| 1,080] 3,030 548| 3,577 914 166/ 1,080[ 3,031 546] 3,577 916 164 1,080] 3,035 543 3,517
17) Brass (65/35) sheet (1.5) 3.36 3.40 914 166] 1,080} 3,075 §64] 3,639 914 166/ 1,080 3,076 563 3,639 916 164} 1,080 3,080 559 3,639
I IOTAL 15,235 2,765 18,000] 53,301} 9,967} 63.267] 15,241 2,759] 18,0n0] 53,323 9,944] 63,267) 15,259] 2,741} 18,000] 53,385] 9,880 63,265
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4.1 RAW MATERIAL

The raw materials for the plant consist of copper
cathode, zinc and scrap. These are usually
semi-processed materials and supplied from external
sources,

One of the major function of this project is to
utilize the copper cathode produced by PASAR and
produce copper and brass flat products for domestic

use and export.

4.1.1 Copper Cathode

(1)

The major source of supplying copper cathode is
PASAR, which has the sufficient production capacity
of 100,000 t/y copper cathode with further

expansion,

Required amount for production
Based on the product mix in Chapter III the required

amount of copper cathode is calculated as follows:
A x Rl x R2 x R3 =P,
where A : total required amount of copper for
melting (t/y)
Rl1: metal loss at melting

R2: vyield at melting and casting

R3: total yield from casting to the final
product

P : amount of the final product (t/y)

KOBELCO is the nternational irademark found on ol KOBE STEEL' products. <> KOBE STEEL, LYD.
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A= R xRz x R3.

Table 4.1 below shows the vield ratio and result of

the calculation for each material of the product mix.

Copper Brass (70/30) | Brass (65/35) Total
P (t/y) 3,000 3,600 9,000 15,000
R1 0.98 .97 0.97
R2 0.95 0.9% 0.95
’ R3 0.674 0.660 0.657
A (t/y) 4,781 4,933 14,866
A copper 4,781 3,453 9,663 17,897
A zinc 0 1,480 5,203 6,683

Table 4.1 Required Amount for Production

The total required amounts for brass are divided

into its composition copper ané =inc in Table 4.1.

(2) Return scrap
The calculation of the required copper cathode
‘ amount should also cover return scrap that is
returned from the various processing equipment 1in

the factory.

The total amount of remeltable scrap is estimated as
the difference between P and (A - metal loss) in
Table 4.1 multiplied by availability factor (0.95 is

assumed).

Copper (4,781 x 0.98 - 3,000) x 0.95 1,601 (t/v),

Brass (70/30) (4,933 x 0.97 - 3,000) x 0.95 1,696 (t/y),

Brass (65/35) (14,866 x 0.97 - 9,000) x 0.95 5,149 (t/y).

KOBELCO 13 the mternational trademark found on all KOBE STEEL' products. <©> KOBE STEEL,LYD.
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(3) Required input of copper cathode
Annual supply programme of copper cathode is

determined from the above fiqures as follows:

Product Virgin Metal Required Input (t/v)
Copper Copper 4,781 - 1,601 = 3,180
Brass (70/30) Copper (4,933 - 1,696) x 0.7 = 2,266
Zinc (4,933 - 1,696) x 0.3 = 971
. Brass (65/35) Copper (14,266 - 5,149) x 0.65 = 6,316
Zinc (14,866 - 5,149) x 0.35 = 3,401

Table 4.2 Required Input of Virgin Metal

Accordingly the total required input of copper

cathode is

3,180 + 2,266 + 6,316 = 11,762 [(t/y).

KOBELCO 13 the nternational trademark found on all KOBE STFEL's procucts. @ KOBE STEEL,LTD.
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4.1.2 2Zinc

The required annual input of zinc is calculated in

Table 4.2 to be

971 + 3,401 = 4,372 (t/v).

The virgin zinc is to be supplied from external

sources usually in a ingot form.

KOBELCO 18 the mternational trademark found on sl KOBE STEEL's products. <> KOBE STEEL,LTD.
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4.1.3 Scrap

The major scurce of scrap is the return scrap in the
factory as described in section 4.1.1.

All the return scrap is remelted in the melting
furnace and recirculated through the production
process.

The return scrap amount shares about 30% of the
total input amount for production and the remainder

is supplied from cutside.

Another supply source is market scrap.

Market scrap can also be used in the melting process
without any technclogical difficulty. Commercial
aspects should be considered in respect to the
market price of scrap v.s. virgin metals or copper
cathode, domestic supply or imports, trahsportation

cost, etc.

KOBELCO is the mtarnational trsdemark found on ail KOBE STEEL'S products. <> KOBE STEEL, LTD.
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4.2 AUXILIARY MATERIAL

Various kinds of auxiliary materials are required
for the process of copper and copper alloy flats
production.
These materials are mainly categorized in oils,
lubricants, chemicals and consumables.
Required amount of each auxiliary material is

. estimated under full production amount 15,000 t/y.
During the initial start-up years of the plant, the
material amount should be reduced in proportion to

the expected annual production.

4.2.1 0il and Lubricants

(1) Roll coolant oil
Roll coolant o0il is used for cooling rolls off of
Rolling Mills (Cold Roughing Mill and Cold Finishing
‘ Mill).
Soluble o0il (3-5% in water) is usually used for cold
rough-rolling and mineral oil for cold finish-rolling.

Annual consumption is estimated as:

Soluble oil 14,000 1lit./y

Mineral oil 12,000 lit./y

KOBELCO is the international trademark found on sl KOBE STEEL's products. <©& KOBE STEEL,LTD.
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(2)

(3)

(4)

4.2.2 Chemi

(1)

KOBELCO 1 the international tv

Hydraulic oil

Hydraulic cil is used mainly by the hydraulic
actuating system in the machine.

As compensation of o0il leakage or for replacement of
contaminated oil, the annual consumption is

estimated to be about 25,000 lit./y.

Grease and lubricating oil

Moving parts of machines, sliding faces, driving
gears, etc. are lubricated by grease or relevant
lubricating oils.

Annual consumption is estimated as

Grease 20,000 kg/v

Lubricating oil 6,000 1lit./y

Grinding oil for Roll Grinding Machines

Soluble o0il 2,400 1lit./y

cals

Sulfuric acid
Sulfuric acid of 10-15 vol % is used in the pickling
process and periodically added or completly

replaced. Estimated annual consumption is about

120 m3/y for 15% H.,50 or

2
26 m3/y for 70% 1,S0

4"

4

ademark found on sl KOBE STEEL's prod-.cts. <& KOBE STEEL,LTD.
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(2) Alkaline agents
Degreasing and continuous annealing/pickling
processes require alkaline agents for degreasing
coil surfaces. The alkaline agent is usually
supplied in powder form (such as in 20 kg bag)} and
is made into a 1-2% solution in hot water. Annual
consumption is estimated at about 7,200 kg of

powder.

(3) Corrosion inhibitors
Corrosion inhibitors are added (0.2-0.8% solution)
into hot water rinse tanks equipped for pickling and
degreasing in order to prevent discoloration of the
coil surface or rust after cleaning.

Annual consumption is about 2,400 kg of powder.

4.2.3 Consumables

Various kinds of consumables are required at the

' production stage, most of which take up a relatively
small portion of the annual budget. Therefore some major
consumables are listed below in Table 4.3 with their

estimated annual consumption.

KOBELCO is the imernational trademark found on ail KOBE STEEL's products. <& KOBE STEEL, LTD.
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; Annual
!
Item Usage Consumption
é Grinding wheel . for Cold Roughing Mill Roll S pcs
. Grinding wheel | for Cold Finishing Mill Roll 10 pcs
. Grinding wheel ! - do - i 20 pcs
; Diamond wheel § for blade sharpening ; 10 pcs
i Diamond tip % for thickness gauge of rolling ; 60 pcs
f E mill '
f . ;
i N2 gas cylinder ; for hydraulic accumulation % 10 pcs
g CO2 gas cylinderg for fire extinguishing : 40 pcs
. ‘ Sticker plate f For Cold Roughing Mill 30 pcs
f Steel band § for coil strapping % 200 pcs ;
: : 1
| Packing material . for product packing : 5,000 unit |
! Miscellaneous E Paper filter, chart paper, ink ;
‘ |

i ' set, cleaning wiper, etc. i

Table 4.3 Major Consumables

KOBELCO is the intarnational trademark found on all KOBE STEEL's products. <& KOBE STEEL,LTD.
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4.3 UTILITY
4.3.1 Utility Consumption

Empirical data for utility consumption obtained from
an existing plant with an equivalent process/
production or from equipment manufacturers are
referred to in order to estimate utility consumption
using the selected equipment/process for this study.
' The results are summarized in Table 4.4, where the

consumption figures are given ecuipment-wise in
hourly rate. These fiqures are used for cost

estimates in the following section.

KOBELCO is the mternstional trademark found on ail KOBE STEEL's products. <> KOBE STEEL,LTD.




UTILITY CONSUMPTION DATA

Elecinc Power | Average Power |Emergency Power| Cooling Water Fresh Water Emergency Water Steam Compressed A LPG
1ITEM NO. EQUIPMENT Qry (kW) kW) (kW) (mamr) {m3/hr) (m3mn) X hr (xg/r) ~(Nmam) {itermr)

100 ‘Production Equipment 100
101 Meiting Fumace S 4000 2150 150 100
102 ICasting Line S 3500 1750 128 1 25 x4 40
103 !Scalping Machine 1 800 870 20 ! 220
104 :Cotd Roughing Mill 1 2800 2000 170 \ 1000 830
105  S«de Tnmming Machine \ 150 130 4 100
106 [Annealing Furnace 2 320 260 300 440 40 x4 240 112
107 Pickhng Line 1 200 160 4 10 900 80
108 |Coid Finishing Mil 1 1900 1500 100 600 500
109 iDegreasing Line 1 220 160 4 10 900 80
110 AP Line 1 1000 1000 20 100 15 Sxd 60 175
111 Heavy Gauge Sitting Machine 1 180 140 4 120
112 'Light Gauge Sitting Machine 1 120 80 4 120
113 ICut-to-Length Machine i 230 170 4 40
114 Large Roll Gringer 1 60 60 1
115 !Small Roll Gnnder 1 20 20 \
116 iScalping Blade Sharpener 1 5 5 [
150  'Raw Material Handling TOTAL 100 60 20 1x4 20 LX)
160 !Packing Facilty TOTAL 20 20 20
200 -Maintenance Shop TOTAL 50 30 4 20

I
300 iTranspontation Facility TOTAL 520 260

!
400  .uUtity Suppty Station TOTAL 950 160 36 200

|
500 :Electrical Equipment JOTAL 700 520 100
600 iLaboratory TOTAL 18 10

Table 4.4

LL°b
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£.3.2 Quality of Utility for Equipment

Qualitative properties or basic specifications
required for each kind of utility are described

below.

(1) Electricity

- Phase : Three (3)
- Frequency : 60 Hz
‘ - Voltage variation :  +5%

from rated voltage

- Frequency variation : #2%
from rated frequency

(2) Water
1) Cooling water

- pH : 6.8-7.5

- Suspended solid : Max. 10 ppm

- Total hardness : Max. 120 ppm

- Total dissolved solid: Max. 300 ppm

‘ - Chloride as Cl1 Max. 30 ppm
- Inlet temperature : Max. 32°C
- Outlet temperature : Max. 40°C

- Inlet pressure

Approx. 2-3 bar

~ Outlet pressure :  Atm.

KOBELCO is the intsmational trademark found on il KOBE STEEL's products. <& KOBE STEEL,LTD.




(3)

(4)

(5)

2) Make-up water

- pH

- Suspended solid

- Total hardness

- Total dissolved solid
- Chloride

- Total iron

- Ammonium ion

- Sulphide ion

- Inlet temperature

- Inlet pressure

Steam
- Pressure

- Temperature

Compressed air

- Pressure
(at feeding point)

Temperature

Humidity

0il content

LPG

6.8-7.5
Max. 3 ppm
Max. 40 ppm
Max. 100 ppm
Max. 10 ppm
Max. 0.1°C
Nil
Nil
Max. 35°C

Approx. 2-3 bar

6-7 bar (Max. 7 bar)

Saturated

5-7 bar
(Max. 7 bar)

Max. 40°C
Saturated

Max. 0.05 g/m°

Detail specification is in accordance with the

available LPG in the Philippines.

operation,

For plant

it would be required for LPG to be

vapourized and diluted with air.

KOBELCO s *he mternstional trademark found on all KOBE STEEL's products.
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(6) Effluent disposal

1) Waste pickling acid

- pPH : 1.8-2.5

-~ Suspended solid : Max. 30 ppm

- Cu : Approx. 35 ppm
- 2n : Approx. 50 ppm
- Pb : Approx. 1 ppm

- Fe : Approx. 2 ppm

2) Waste oil

- pH : 8-9

- n-Hex extract : 100,000-400,000 ppm
- Specific gravity : 0.9

- Specific heat : 0.5 kcal/kg

- Boiling point : 170-180°C

4.3.3 Utility Supply Facilities

In order to supply the required utilities in
sufficient quantity and with adequate quality,
relevant facilities should be included in the plant,
such as:

- Power Substation

- Raw Water Treatment

- Boiler

- Air Compressor

- LPG Station

Details of the facilities or layout are described in

Chapter VI.

KOBELCO is the international trademark found on sl KOBE STEEL's products. <> KOBE STEEL,LYD.
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4.4 SUPPLY PROGRAM

As described in Chapter V, major utilities,
particularly electricity and raw water, together
with some auxiliary materials are easily available
at the Isabel Site at a relatively lower cost

compared with the Batangas Site.

It should be noted that the existing water supply
. line (LWSS = Leading Water Supply System) to the

Isabel area can be used without expansion as the

water supplied is sufficient to cover the needs of

this new plant.

Other major materials, such as LPG, oils and
lubricants, etc. are also available according to
the site survey carried out by the study team.

Details can be found in Table 5.1, Chapter V.

KOBELCO ts the nmternational trademark found on all KOBE STEEL's proriucts. <& KOBE STEEL,LTD.
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4.5 COST ESTIMATE OF MATERIALS AND INPUTS

Cost estimate for each itemirzed material has been
carried out and summarized in the attached

Schedule 4.1:

o TR 5 1 TR AT YRR A TATRVIAYSS- % vasty B e 4 e e v oo —
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Schedule 4.1. Matenals and Inputs

Materials and inputs us 8
Year 1
No.KQuantityl Unit{ Item Description |L|F | Unit Cost Cost
Local Foreign Total

1 4,705 ton {Copper cathode + 2,670 12,561,816 |l 12.561.815

2 1.749] ton |Zinc ingot + 1,400 2,448,320 0 2,448,320
3] 5.600| lter |Soluble oil + 4 0 24,010 24,010

4 4.800] lter |Mineral oil + 2 0 11,100 11,1004

S| 10,000] iter |Hydraulic oil + 0.88 8.755 0 8,756

6f 8,000 kg |Grease + 0.84 6.713 0 6,713

7 2,400| lter |Lubncantod + 091 2,185 0 2,183
. 8 960] Iter |Gninding oil + 6 0 5,556 5,556
9] 104] m3 |[Suifuric acid (70%) + 74 7,595 1 7.69€
10] 2,880] kg |Alkaline powder + 29 8,352 Y 8,352
1" 960| kg |Corrosion inhibitor + 6.9 6,624 0 6,624
12] 12,000 kg [Caustic soda + 0.44 5.253 0 5,253

(32% solution)

13| 14.400] kg |AIminum suifate + 0.44 6,304 0 6,304
14 160 kg [Coaguiant acid + 8.76 1.401 0 1,401
15 4,800 kg |[Sca'e inhibitor + 8.03 38,524 0 38,524
16| 18,116] MWH |Electncity + 38 693,928 0 693.928;
17 2.640] K.liter |LPGC + 0.33 871 0 871
18| 170,500f m3 [Raw water + 0.36 61,380 0 61.380
‘ 18 2] pc |Grinding wheel + 775 0 1,550 1,550
20 4] pc [Grinding wheel + 813 0 3,250 3,250
21 8] pc [Grinding wheel + 813 0 6.500 6.500
22 41 pc [Diamond wheel + 3,625 0 14,500 14,500
23 24 pc [Diamond Chip + 2,750 0 66,000, 66,000
24 41 pc [N2 Gas cylinder + 663 0 2,650 2,650
25 16/ pc |CO2 gas Cylinder + 763 0 12.200 12,200
26 12| pc |Sticker plate + 913 0 10,950 10,950
27 80| pc |Steel band + 63 0 5,000 5,000
28] 1| lot [Other miscellaneous + 125,000 0 125,000 125,000
Total 15,858,127 288,266] 16.146,393




Schedue 4.1,

Matenals and inputs

Materials and Inputs us §
Year 2
No.jQuantity Unit Item Description | L | F | Unit Cost Cost
Local Foreign Total
11 7.057] ton [Copper cathode + 2670} 18.842,72¢4 0| 18.842.72¢
2] 2623} ton {Zincingot + 1.400] 3.672.480 0] 3.672.480
3| 8.400| iter |Soluble oil + 4 ] 36.015 36.015
4 7.200] iter |Minera! oil + 2 0 16,650 16,650
S| 15.000] Iter {Hydraulic oil + 0.88 13,133 0 13,133
6] 12,000{ kg [Grease + 0.84 10.069 0 10,069
7 3.600] iter |Lubncant oil + 0.3 3.283 0 3.283
8 1,440 iter 1Grinding ol + g 0 8.334 8.334
9 156] m3 [Sulfuric acid (70%) + 74 11,544 0 11,544
10 4,320 kg |Alkaline powder + 28 12,528 0 12,528
11 1,440 kg |Corrosion inhibitor + 6.9 9,936 0 9,936
12| 18,000 kg {Caustic soda + 0.44 7,880 0 7,880
{32% solution)

13; 21,600 kg |Alminum s ""~'e + 0.44 9,456 0 9,456
14 240| kg ICoagular* acid + 8.75 2.101 0 2,101
15 7,200 kg |Scale. -~ ior + 8.03 57,787 0 57.787
16| 27,173] MWH |Electricity + 38| 1,040.892 0{ 1,040,832
17] 3,960 K.liter |LPG + 0.33 1.307 e 1,307
18| 255,750 m3 |Raw water + 0.36 92,070 0 92,070
19 3| pc |Grinding wheel + 775 ] 2,325 2,325
20 6| pc [Grinding wheel + 813 0 4,875 4,875
21 12| pc |Grinding wheel + 813 0 9,750 9,750
22 6| pc |Diamond wheel + 3,625 0 21,750 21,750
23 36| pc |Diamond Chip + 2,750 0 99,000 99,000
24 6| pc [N2 Gas cylinder + 663 0 3,975 3.975
25 24| pc |CO2 gas Cylinder + 763 0 18,300 18,300
26 18| pc |[Sticker plate + 913 0 16,425 16,425
27 120 pe teel band + 63 0 7.500 7.500
28 1] ot [Other miscellaneous + 187,500 0 187,500 187,500
Total 23,787,191 432,399| 24,219,590




Schedule 4.1,

Matenals and Inputs

Materials and Inputs us §
Year 3
No.lQuantity Unit | Item Description |L|F| Unit Cost Cost
Local Foreign Total
1 9,410] ton |Copper cathode + 2,670] 25,123,632 0] 25.123.632
2 3.498| ton }Zinc ingot + 1,400 4,896,640 0 4,896,640
3| 11.200{ lter {Soluble oil + 4 0 48,020 48,020
4 9.600{ iter [Mineral oil + 2 0 22,200 22,200
S| 20,000] liter [Hydraulic oil + 0.88 17.51 0 17,511
6| 16.000] kg |Grease + 0.84 13,425 0 13,425
7 4,800| liter |Lubricant oil + 0.91 4378 0 4,378
8 1,920] lter )Grinding oil + 6 0 11,112 11,112
9 208| m3 |Sulfuric acid (70%) + 74 15,392 0 15,392
10 5,760 kg [Alkaline powder + 29 16,704 4} 16,704
1" 1,920] kg |Corrosion inhibitor + 6.9 13,248 0 13,248
12| 24,000 kg |Caustic soda + 0.44 10,507 0 10,507
{32% solution)

13| 28,800] kg [Alminum sulfate + 0.44 12,608 0 12,608
14 320| kg [Coagulant acid + 8.76 2,802 ] 2,802
15 9,600f kg |Scale inhibitor + 8.03 77,043 0 77,043
16| 36,231 MWH [Electricity + 38 1.387.856 0 1.387.8564
17] 5,280 K.iter |LPG + 0.33 1,742 0 1,742
18] 341,000] m3 |Raw water + 0.36 122,760 0 122,760
19 4] pc |Grinding wheel + 775 0 3.100 3.100
20 8 Grinding wheel + 813§ 0 6,500 6,500
21 16l pc IGrinding wheel + 813 0 13,000 13,000
22 8 Diamond wheel + 3,625 0 29,000 29,000
23 48 Diamond Chip + 2,750 0 132,000 132,000
24 8| pc |N2 Gas cylinder + 663 0 5,300 5.300
25 32 CO2 gas Cylinder + 763 0 24,400 24,400
26 24| pc |Sticker plate + 313 0 21,800 21,900
27 180] pc |Steel band + 63 0 10,000 10,000
28 1] lot |Other miscellaneous + 250,000 0 250,000 250,000
Total 31,716,254 576,532| 32,292,786




Schedule 4.1,

Matenals and Inputs

Materials and Inputs us s
Year 4
No.|Quantity Unit| Item Description | L|F | Unit Cost Cost
Local Foreign Total
1| 11762} ton |Copper cathode + 2.6701 31,404,540 0] 31,404,540
2 4,372} ton [Zinc ingot + 1,400 6.120.800 0| 6,120,800
3| 14.000f iter |[Solubie oil + 4 0 60,025 60,025,
4] 12,000{ Iter [Mineral oil + 2 0 27,750 27,7504
5} 25.000] Iter |Hydraulic oil + 0.88 21,883 0 21.889
6] 20,000] kg |Grease + 0.84 16.781 0 16,781
7| 6,000| liter |Lubricant oil + 0.91 5,472 ] 5.472
8] 2,400] liter |Grinding oil + 6 0 13,890 13,890
9 260] m3 [Sulfuric acid {70%) + 74 19,240 (] 19,240
10 7,200 kg |Alkaline powder + 2.9 20,880 0 20,880
1" 2.400] kg [Corrosion inhibitor + 6.9 15,560 0 16,560
12] 30,000 kg |Caustic soda + 0.44 13,133 0 13,133
{32% solution)

13| 36.000f kg |Alminum sulfate + 0.44 15,760 1] 15,760
14 400] kg |Coagulant acid + 8.76 3,502 0 3.502
15[ 12,000 kg |Scale inhibitor + 8.03 96,311 0 96,311
16| 45.283| MWH Electricity + 38| 1,734,820 0| 1,734,820
17 6,600 K.liter |[LPG + 0.33 2178 0 2,178
18| 426,250] m3 |Raw water + 0.36) 153,450 0 183.450
19 S| pc |Grinding wheel + 175 0 3.875 3.875
20 10| pc |Gninding wheel + 813 0 8,125 8,125
21 20| pc [Gninding wheei + 813 0 16,250 16,250
22 10/ pc IDiamond wheel + 3,625 0 36,250 36,250
23 60| pc |Diamond Chip + 2,750 0 165,000 165,000
24 10| pc |N2 Gas cylinder + 663 0 6.625 6,625
25 40 pc [|CO2 gas Cylinder + 783 0 30,500 30,500
26 301 pc |Sticker plate + 913 c 27,375 27,375
27 200} pc |Steel band + 63 0 12,500 12,500
28 1] lot |Other miscellaneous + 312.500 0 312,500 312,500
iotal 39,645,318 720,665 40,365,983




Schedule 4.1.

Matenrals and inputs

Materials and Inputs us $
Year 5
Ho./JQuantity Unit | Item Description {L|[F | Unit Cost Cost
Local Foreign Total
1] 12,029] ton |Copper cathode + 2,670} 32,116,376 0] 32,116,376
2 4.471| ton |Zinc ingot + 1,400 6,259,538 0 6.259,538
3] 14.317] Iter |Soluble oil + 4 0 61,386 61,385
4] 12,272| liter |Mineral oil + 2 0 28,379 28,379
5| 25,567| liter |Hydraulic oil + 0.88 22,385 0 22,385
o] 20.453] kg [Grease + 0.84 17,162 o] 17,162
7 6,136] liter [Lubricant oil + 0.91 5,596 0 5,596
8 2.454| liter |Grinding oil + 6 0 14,205 14,209
9 266] m3 |Sulfunic acid (70%) + 74 19,676 0 19,676
10 7.363] kg [Alkaline powder + 29 21,353 0 21,353
1 2,454] kg [Corrosion inhibitor + 6.9 16,935 0 16,935
12} 30,680 kg |Caustic soda + 0.44 13.431 0 13,431
(32% solution)

131 36.816] kg |Aiminum sulfate + 0.44 16,117 0 16,117
1¢ 408 kg |Coaguiant acid + 8.76 3.582 0 3,582
15[ 12,272] kg {Scale inhibitor + 8.03 98,494 0 98,494
16{ 46.316{ MWH [Electricity + 38} 1,774,143 0| 1,774,143
17 6,750] K.liter |LPG + 0.33 2227 0 2,227
18] 435,912 m3 |Raw water + 0.36 156,928, 0 156,928
19 5| pc |Grinding wheel + 775 0 3,963 3,963
20 10| pc |[Grinding wheel + 813 0 8.309 8,308
21 20| pc |Grinding wheel + 813 0 16,618 16,618
22 10| pc |[Diamond wheal + 3,625 0 37,072 37,072
23 61| pc [Diamond Chip + 2,750 0 168,740 168,740
24 10| pc [N2 Gas cylinder + 663 0 6.775 6,775
25 41 pc [CO2 gas Cylinder + 763 0 31,191 31,191
26 31| pc |Sticker plate + 913 0 27,996 27,996
27 205 pc |Steel band + 63 0 12,783 12,783
28 1] tot |Other miscellaneous + 319,583 0 319,583 319,583
Total 40,543,945 737,000 41,280,945




Schedule 4.1.

Matenals and Inputs

Materials and Inputs us &
Year 6
No.[Quantity Unit | Item Description |L|F| Unit Cost Cost
Local Foreign Total
1l 12,248] ton |Copper cathcde v 2,670] 32.702,594 0] 32,702,594
2 4,553] ton (Zinc ingot + 1.400f 6.373.793 0 6,373,793
3| 14,579 Iter [Soluble il + 4 0 62,506 62,5064
4] 12,496| liter |Mineral oil + 2 0 28,897 28,897
S| 26,033 Iliter |Hydraulic oil + 0.88 22,794 0 22,794
6] 20,827| kg |Grease + 0.84 17,475 0 17,475
7 6,248| liter |[Lubricant oil + 0.91 5,698 0 5,698
8| 2,499| iter |Grinding oil + 6 0 14,464 14,464
g 271 m3 [Suifurc acid {70%) + 74 20,035 0 20,035
10 7.498] kg |Akaline powder + 29 21,743 0 21,743
1" 2,499] kg [Corrosion inhibitor + 6.9 17,244 0 17.244
12} 31,240 kg [Caustic soda + 0.44 13,676 o] 13,6764
(32% solution)

13| 37,488| kg [Alminum sulfate + 0.44 16,411 0 16.411
14 417| kg [Coagulant acid + 8.76 3.647 ] 3.647
15] 12,496 kg |Scale inhibitor + 8.03| 100,292 0 100,292
16] 47,161 MWH |Electricity + 38| 1,806,526 0] 1,806,526
17 6,873) K.liter|LPG + 0.33 2,268 0 2.268
18| 443,868] m3 |[Raw water + 0.36 159,793 0 159,793
19 S| pc [Grinding wheel + 775 0 4,035 4,035
20 10| pc |Grinding wheel + 813 0 8,461 8.461
21 21] pc |Grinding wheel + 813 0 16,922 16,922
22 10] pc |Diamond wheel + 3.625 0 37,748 37,748
23 62| pc |Diamond Ch . + 2,750 0 171,820 171,820
24 10| pc |[N2 Gas cylinder + 663 0 6.899 6,893
25 42| pc |CO2 gas Cylinder + 763 0 31,761 31,761
26 31| pc |[Sticker plate + 913 0 28,507 28,507
27 208] pc |Steel band + 63 0 13,017 13,017
28 1| lot |Other miscellaneous + 325,417 0 325.417 325,417
Total 41,283,991 750,452] 42,034,443




Schedule 4.1,

Matenals and Inputs

Materials and Inputs us s
Year 7
No.[Quantity Unit | Item Descripticn |L|F| Unit Cost Cost
Local Foraign Total
1l 12,476{ ton [|Copper cathode + 2,670{ 33.309.749 0} 33.308.749
2 4,637 ton |Zinc ingot + 1.400] 6.492.129 0 5,492,129
3] 14,849i liter |Soluble oil + 4 0 63,667 63.667
4] 12,728] liter jMineral oil + 2 0 29.434 29,434
S| 26,517| liter |Hydraulic oil + 0.88 23,217 0 23,217
6] 21,213] kg |Grease + 0.84 17,800 0 17.800;
7 6,364] liter JLubricant oil + 0.91 5,804 0 5.804
8 2.546| liter |Grinding oil + 6 1] 14,733 14,733
9 276] m3 [Sulfuric acid {70%) + 74 20,407 0 20,407
10 7,637 kg |Alkaline powder + 29| 22,147 0 22,147
n 2.546] kg |Corrosion inhibitor + 6.9 17,565 0 17.565
12| 31.,820] kg |Caustic soda + 0.44 13,930 0 13,930
{32% solution)

13| 38,184 kg |Aiminum sulfate + 0.44 16,716 0 16,716
14 424} kg |Coagulant acid + 8.76 3.715 0 3.715
15§ 12,728] kg |Scale inhibitor + 8.03 102.154 0 102,154
16| 48,037| MWH [Electricity + 38} 1,840,066 o] 1,840,066
17 7,000] K.liter |LPG + 0.33 2,310 0 2,310
18] 452,109] m3 |Raw water + 0.36 162,759 0 162,759
19 5! pc |Grinding wheet + 175 0 4,110 4,110
20 11| pc [Grinding wheel + 813 0 8.618 8.618,
21 21| pc |Grinding wheel + 813 0 17,236 17.236)
22 11} pc |Diamond wheel + 3.625 0 38,449 38,449
23 64| pc Diamond Chip + 2,750 0 175.010 175,010
24 11| pc |N2 Gas cylinder + 663 0 7,027 1.027
25 42| pc [CO2 gas Cylinder + 763 0 32,350 32,350
26 32| pc |Sticker plate + 913 o} 29,036 29,036
27 212| pc [Steel band + 63 0 13,258 13,258
28 1| lot [Otrer miscellaneous + 331,458 0 331,458 331,458
Total 42,050,467 764,385 42,814,852




Schedule 4.1,

Matenals and Inputs

Materials and Inputs us s
Year 8
No.[Quantity Unit Item Description |L|F| Unit Cost Cost
Local Foreign Total
1] 12,742] ton |Copper cathode + 26701 34,021,585 0] 34,021,585
2 4,735] ton |[Zinc ingot + 1,400 6.630.867 0 6.630.867
3] 15.167] liter {Soluble ol + 4 0 65,027 65,027
4] 13,000] liter |Mineral oil + 2 0 30.063 30,063
S| 27,0831 liter |Hydrauiic oil + 0.88 23,7113 0 23. 13
6l 21,667 kg [Grease + 0.84 18,180 0 18,180
7 6,500] Iter |Lubncant oil + 0.91 5,928 ] 5,928
8 2,600] liter |Grinding oil + 6 0 15,048, 12,048
9 282] m3 |Sulfuric acid (70%) + 74 20,843 0 20.84:7
10 7.800] kg (Alkaline powder + 28 22,620 0 22,620
1 2,600 kg [Corrosion inhibitor + 6.9 17,940 0 17,940
12} 32,500 kg jCaustic soda + 0.44 14,228 0 14,228
{32% solution)

131 39,000 kg |Alminum suifate + 0.44 17,073 0 17,073
14 433] kg |Coagulant acid + 8.76) 3.794 0 3,794
15| 13,000f kg |Scale inhibitor + 8.03 104,337 0 104,337
16| 49,063] MWH |Electricity + 38 1,879,389 0 1,879,389
17 1,150] K.liter [LPG + 0.33 2,360 0 2,360
18} 461,771] m3 |Raw water + 0.36 166.238; 0 166,238
19 S| pc |Grinding wheel + 175 0 4,198 4,198
20 11} pc [Grinding wheel + 813| 0 8,802 8,802
21 22| pc |Grinding wheel + 813 0 17,604 17,604
22 111 pc |Diamong wheel + 3,625 0 39,271 39,271
23 65/ pc ([Diamond Chip + 2,750 0 178,750 178,750
24 11| pc |N2 Gas cylinder + 663] 0 711717 117
25 43| pc |CO2 gas Cylinder + 763 0 33,042 33,042
26 33| pc |Sticker plate + 913 0 29,656 29,656
27 217f pc [Steel band + 63 ] 13,542 13,542
28 1| lot |Jther miscellaneous + 338,542 0 338.542 33¢€.542]
Total 42,249,094 780,720] 43,729,814




Schedule 4.1.

Matenals aad Inputs

Materials and Inputs us s
Year 9
No.|Quantity Unit | item Description |L|F | Unit Cost Cost
Local Foreign Total
1l 13,024] ton |[Copper cathade + 2,670] 34,775,294 0] 34,775,294
2 4,841 ton jZinc ingot + 1,400 6,777.765 0| 6.777.768
3| 15,503| liter |Solubie oil + 4 0 66,468 66,468
4] 13,288} liter [Mineral oil + 2 0 30,729 30.729
S| 27.683] Itter |Hydraulic oil + 0.88 24,238 0 24,238
6] 22,147 kg |Grease + 0.84 18,583 0 18,583
7 6,644] liter |Lubricant oil + 091 6,060 0 6,060
8 2,658] liter |Grinding oil + 6 0 15,381 15,381
9 288] m3 |Suifuric acid (70%) + 14 21,305 c 21,305
10 7,973] kg |Alkaline powder + 29 23121 0 23,121
11 2,658] kg [Corrosion inhibitor + 6.9 18,337 0 18,337,
12] 33,220f kg [Caustic soda + 0.44 14,543 o 14,543
{32% solution)

13| 39.864] kg [Alminum sulfate + 0.44 17,452 0 17,452
14 443| kg [Coagulant acid + 8.76 3.878 0 3.878
15| 13,288] kg |[Scale inhibitor + 8.03] 105,649 0 106,649
16| 50,150] MWH [Electricity + 38 1,921,024 0 1,921,024
17 7.368 K.liter {LPG + 0.33 2,412 0 2,412
18| 472,001 m3 [Raw water + 0.36 169,920 0 169,920
19 6| pc |Grinding wheel + 175 0 4,291 4,281
20 11| pc |Grinding wheel + 813 0 8,997 8.997
21 22| pc |Grinding wheel + 813 ] 17,994 17,994
22 11] pc |Diamond wheel + 3.625| 0 40,141 40,141
23 66| pc [|Diamond Chip + 2,750 0 182,710 182,710
24 11| pc |N2 Gas cylinder + 663 0 7.336) 7,336
25 44| pc |CO2 gas Cylinder + 763 0 33,774 33,774
26 33 Sticker plate + 913 0 30,313 30,313
27 221} pc |[Steel band + 63 0 13,842 13.842
28 1| lot |Other miscellaneous + 346,042 0 346,042 346.042
Total 43,300,582 798,016 44,698,598




Schedule 4.1.

Materials and Inputs

Materials and Inputs us §
Year 10
No.lQuantity Unit | Item Description | L|F | Unit Cost Cast
Local Foreign Total
11 13.315] ton {Copper cathode + 2,670f 35.549.939 0] 35,549,939}
2 4,949] ton |[Zinc ingot + 1,400] 6,928,746 0] 6.,928.745
3| 15,848| Iter |Soluble oil + 4 0 67,948 67.948;
4] 13,584| Iter |Mineral oil + 2 0 31,413 31.413
S| 28,300 lter {Hydraulic oil + 0.88} 24,778 0 24,778,
6] 22,6401 kg |Grease + 0.84 18,997 ] 18,997,
7 6,792] liter |Lubricant oil + 0.91 6,195 0 6.195
8 2,717} liter |Grinding oil + 6 0 15,723 15,723
9 294| m3 |Sulfuric acid (70%) + 74 21,780 0 21,780
10 8,150] kg |Alkaline powder + 29| 23,635 0 23,635
1" 2,717 kg [Corrosion inhibitor + 6.9 18,746 0 18,745
12| 33,960 kg |[Caustc soda + 0.44 14,867 0 14,867
(32% solution)

13| 40.,752] kg [Alminum sulfate + 0.44 17,840 0 17,840
14 453 kg |Coagulant acid + 8.76 3,965 0 3.965
15} 13,584] kg |[Scale inhibitor + 8.03§ 109,024 0 109,024
16| $1,267] MWH |[Electricity + 38 1,963,817 [¢] 1,963,817,
17 7,471 K.liter |LPG + 0.33 2,465 0 2,465
18| 482,515 m3 [Raw water + 0.36 173,705 0 172,708
19 6| pc |Grinding wheel + 175 0 4,387 4,387
20 11| pc |Grinding wheel + 813 ol 9,198 9,198
21 23] pc |Grinding wheel + 813 c 18,395 18,395
22 11| pc |Diamond wheel + 3,625 0 41,035 41,035
23 68| pc |Diamond Chip + 2.150 0 186,780 186,780
24 11} pc [N2 Gas cylinder + 663 0 1.500 7.500
25 45! pc |CO2 gas Cylinder + 763 0 34,526 34,526
26 34| pc |Sticker plate + 913 0 30,989 30,983
27 226) pc |[Steel band + 63 0 14,150 14,150
28 1§ lot [Other miscellanaous ¥ 353,750 0 353,750 353,750
Total 44,878,439 815,793 45,694,292




Schedule 4.1.

Matenals and Inputs

Materials and Inputs us s
Year 11
No.|Quantity Unit Item Description { L |F| Unit Cost Cost
Local Foreign Total
1] 13,62C] ton [Copper cathode + 2,670 36,363,457 0} 36.365.457
2 5,063} ton |Zinc ingot + 1,400, 7.087.386 0} 7.087.886
3] 16,212} liter [Soluble oil + 4 0 69,509 69.509
4] 13,896| liter |Mineral oil + 2 0 32,135 32,135
S| 28.950{ iter |Hydraulic oil + 0.88 25,347 0 25,347
6] 23,160] kg |[Grease + 0.84 19,433 0 19.433]
71 6.948] iter {Lubricant ol + 0.91 6,337, 0 6.337
8 2,779 Iter |Grinding oil + 6 0 16,085, 16,085
9 301] m3 |Sulturic acid (70%) + 74 22,280 0 22,280
10| 8,338 kg |Akaiine powder + 2.9| 24,179 0 24,179
1 2.779] kg |Corrosion inhibitor + 5.9 19,176 0 13,176
12| 34,740 kg |[Caustic soda + 0.44 15,208 0 15,208
{32% soiution)

13| 41,688 kg |Alminum suifate + 2.44 18,250 0 18,250
14 453| kg |Coagulant acid + 8.75 4,056 0 4,056
15| 13,896} kg |[Scale inhibitor + 8.03 111,528 0 111,528,
16| 52,445} MWH |[Electricity + 38} 2,008,922 0| 2,008,922
17 7,643 K.liter |LPG + | 0.33 2,522 0 2,522
18] 493,598] m3 |Raw water + 0.36 177,695 0 177,695
19 6| pc [Grinding wheel + 775 0 4,487 4,487,
20 12§ pc IGrinding wheel + 813 9 9.409) 9,409
21 23] pc IGrinding wheel + 813 0 18,818 18,818
22 12| pc [Diamond wheel + 3,625 o 41,978 41,978
23 69| pc |Diamond Chip + 2,750 c 191,070 191,070
24 12| pc |N2 Gas cylinder + 662 ] 7,672 71.672
25 48| pec |CO2 gas Cylinder + 763 0 35,319 35,319
26 35| pc [Sticker plate + 913 0 31,700 31,700
27 232} pc |[Steel band - 63 0 14,475 14,475
28 1] lot [Other miscellanevus + 361,875 0 361875 361,875
Total 45,909,276 834,530 46,742,808




Schedule 4.1.

Matenals and Inputs

Materials and Inputs us s
Year 12
No.|Quantityl Unit | item Description |L|F | Unit Cost Cost
Local Foreign Total
1| 14.075] ton |[Copper cathode + 2,670} 37.580,766 0] 37.580.766
2 5,232} ton {Zinc ingot + 1,400] 7,324,557 0f 7,324,557,
3] 16.753] Iter [Soluble oil + 4 0 71,830 71.830
4] 14,360| liter |Minerzi oil + 2 0 33,208 33.208
5| 29.917| liter |Hydraulic oit + 0.88 26.194 0 26,1945
6] 23,933} kg |[Grease + 0.84 20,082 0 20,082
7 7,180} liter JLubricant oil + 0N 6.548 0 6,548,
8 2.872| Iter |Grinding oil + 6 0 16,622 16,622
9 311] m3 [Sulfuric acid (70%); + 74 23,024 0 23,024
10 8,616 kg jAlkaline powder + 29 24,906 0 24,986
11 2.872] kg [Corrosion inhibitor + 6.9 19,817 1] 19,817
12 35,900, kg [Caustic soda + 0.44 15,716 0 15,716
(32% solution)

13] 43,080 kg [|Alminum sulfate + 0.44 18,859 4] 18,853
14 473 kg [Coagulant acid + 8.76 4,191 0 4,191
15] 14,360] kg |Scale inhibitor + 8.03 115,252 0 115,252
16} 54,196] MWH |Electricity + 38] 2.076,032 0] 2,075,002
17 7.,898| K.liter |LPG + 0.33 2,606 0 2,606
18| 510,078 m3 (Raw water + 0.36 183,629 0 183,629
18 6] pc |Grinding wheel + 775 0 4,637 4,637
20 12| pc |Gnnding wheel + 813 0 9,723 9,723
21 24| pc |Grinding wheel + 813 0 19,446 19,446
22 12} pc |Diamond wheel + 3,625 0 43,379 43,378
23 72| pc |Diamond Chip + 2,750 0 197.450 197,450
24 12| pc |N2 Gas cylinder + 663 0 7.928 7.928
25 48] pc |CO2 gas Cylinder + 763 0 36,498 36,498
26 36| pc  |Sticker plate + 913 0 32,783 32,759
27 239] pc |Steel band + 63 0 14,958 14,958,
28 1§ lot |Other miscellaneous + 373,958 0 373,958 373,958
Total 47,442,230 862,396 48,304,626




Schedule 4!

Materials and Inputs

Materials and Inputs us §
Year 13
No.[Quantity Unit | Item Description | L|F | Unit Cost Cost
Local Foreign Total
1] 14114 ton |copper cathode + 26700 37.685.478! o] 37.38s 448l
2 5.246; ton [Zinc ingot + 1.4001 7,344,960 9]  7.344.550
3| 16.800| Iter |Solubie mil + 4 C 72,030 72.030,
4| 14,400 titer |Mineral oil + 2 0 33,390 33.300
S] 30,000 liter |Hydraulic oil + 0.88 26.267 0 26,267
6] 24,000 kg |[Grease + 0.84] 20,138 4] 20,133
7 1,200] Iter JLubn~ant sil + 091 6.567 0 6.567
8 2,880| liter |Grinding oil + 6} 0 16,668, 16,668
9 312| m2 |[Sulfuric acid (70%) + 74 23.088 0 23,088
10] 8,640 kg [Alkaline powder + 2.9; 25,055 0 25,058
1" 2,880 kg |Corrosion inhibitor + 6.9 13,872 0 15.872
12} 36,000 kg |Caustic soda + 0.44 15,760 0 15,760
{32% solution)

13| 43,200 kg JAIminum suifate + 0.44 18,912 0 18.912
14 480] kg |[Coagutant acid + 8.76 4,203 0 4,203
15| 14,400f kg |[Scale inhibitor + 8.03 115,573 0 115,573
16 54,347| MWH |Electricity + 38| 2,081,784 0| 2.081.784|
17 1,920| K.liter |LPG + 0.33] 2.614 0 2,614
18] 511,500, m3 [Raw water + 0.36 184,140 0 184,140
19 bl pc |Grinding wheel + 775 0 4,650 4,650
20 12| pc |Grinding wheel + 813 0 9,750 9,750
21 24| pc |[Grinding whee + 813 0 19,500 19,500
22 12| pc |Diamond wheel + 3,625 0 4,500 43,500
23 72} pc |Diamond ~hip + 2,750 0 198,000 198,700
24 12| pc N2 Gas cylinder + 667 0 7,950 7,950
25 48{ pc CO2 gac Cylinder + 763 0 36,600 36,600
26 36| pc |[Sticker pla’2 B 313 o] 32,850 32,850
27 240 pc |Steel band + 63 0 15,000 15,000
28 1| lot [Other miscellaneous +| 375000 0 375,000 375,000
Total 47,574,381 864,798| 48,439,179




Schedu'e 4.1.

Matenals and Inputs

Materials and Inputs us 8
Year 14 - 1§
No.JQuantity Unit | Item Description | LTF [Unit Cost Cost
R Local Foreign Toial
11 14,114} ton |Copper cathode + 2570y 37.685,448 0} 37,685,448
2] 5.246{ ton |Zinc ingot + 1,400 7.344.950 0| 7.344,960
3| 16,800] lter |Soluble oil + 4 0 72,030 72.0304
4] 14,4001 Iter |Mineral oil + 2 0 33.300 33,3008
S| 30,000{ Iter |Hydraulic oil + 0.88| 26.267 0 26,267
6f 24,000 kg |Grease + 0.84 20,138} 0 20,138
7 7,200} ‘rzer |Lubricarit oil + 0.91 6.567 0 6.567
8 2,880} liter |Grinding oil + 6 3 16,668, 16.668]
9 312 m3 |[Suifuric acid {70%) + 74 23,088 ]| 23,088
105 8,640 kg |Alkaline powder + 29 25,056 c 25,056
1 2,880] kg [Corrosion inhibitor + 6.9 18,872 ] 19,872
12} 35.000] kg [Caustic sod* + 0.44 15,760 0 15,760,
{32% solution)

13] 43.200] kg [Alminum sulfate + 0.44 18,912 ] 18,912
14 480] kg |Coaguiant acid + 8.76 4,203 0 4,203
15| 14,400 kg IScale inhibitor + 8.03 115,573 0 115,573
16] 54.347] MWH |Electricity + 38| 2.081,784 o| 2.081.784
17 7,920] K liter |LPG + 0.33] 2,614 0 2,614
18; 511,500] m3 jRaw water + 0.36 184,140 0 184,140
19 6] pc |Grinding wheel + 175 0 4,650, 4,650
20 12| pc |Grinding wheel + 813 0 9,750 9,750
21 24) pc |Grinding wheel + 813 0 19,500 19,500
22 12§ pc |Diamond wheel + 3,625 0 43.500 43,500
23 72| pc |[Diamond Chip + 2,750 1] 198,000 198,000
24 12| pc |N2 Gas cylinder + 663 0 7.950 7,950
25 48] pc |CO2 gas Cylinder + 763 0 36.600 36,600
26 36| pc |[Sticker plate + 913 0 32,850 32,850
27 240| pc |Steel band + 63 0 15.000 15,000
28 1} lot |Other miscellaneous + 375,000 0 375,000 375,000
Total 47,574,381 864,798 48,439,179




5.1 DATA AND ALTERNATIVES OF LOCATION AND SITE

5.1.1 Fundamental Requirements on Location and Site

Fundamental requirements for the location and site
of the plant operation of the ASEAN Copper

Fabrication Project are as follows.

(1) Land : Approx. 100,000 m2
(2) Power demand : Approx. 10 MW
. {3) 1Industrial water : Approx. 1,000 m3/Day

(4) Skilled labour for : Approx. 300
the plant operation

International and
domestic pier

(5) Port required

5.1.2 Alternative Plant Location and Site

Taking into consideration public policies, the
following industrializinc estates can be listed as

possible alternative locations and sites for the

. plant operation of the ASEAN Copper Fabrication
Project.
(1) 1Isabel, Leyte, : See Fig. 5.1 and Fig. 5.2

Region 8, Philippine

(2) Batangas, Luzon, : See Fig., 5.3 and Fig. 5.4
Region 4, Phillipine

The site at Isabel is located in the Leyte

Industrial and Development Estate (LIDE}.

The expected site at Batangas is located in the

Batangas Regional Industrial Center (BRIC).

KOBELCO rs the mternational trademart: found on sil KOBE STEEL's products. <¢> KOBE STEEL,LTD.
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5.1.3 Evaluation of the Alternative Location and Site

The study team visited Isabel and Batangas for to
select the best location and site for the project.
The results of the survey, and the evaluations are

summarized below.

(1) Raw material versus market orientation

Regarding raw material supply, Isabel has an

' advantage because copper cathodes, can be supplied
easily from the neighboring copper smelting firm
PASAR.
On the other hand, Batangas has an advantage as
regards delivery of the products for domestic market
because it is located near the consumption center.
However, distance from the domestic consumption
center is not a critical factor for plant site
selection in this case since most of the products

would be exported from nearest port of the plant.

(2) Topographic conditicn
There is no obvious difference in topographic
conditinne ur difficulty regarding site preparation

between Isabel and Batangas.

KOBELCO is the international tradermark found on aif KOBE STEEL's products. <& KOBE STEEL,LTD.
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(3) Infrastructure
1) Industrial water
a) Industrial water up to 1,250 m3/day can be
supplied from the existing LWSS (Leading
Water Supply System) pipe line at Isabel,
even after PASAR's 25 per cent expansion in
production capacity.
Furthermore, the possibility of future
erpansion of the water supply has been

considered by LWSS.

b) There is no existing industrial water supply
pipe line at Batangas.
Due to the low average well discharge
(approx. 50 - 70 m3/hr) at Batangas, more
than 20 deep wells would have to be dug in
the site in order to supply sufficient
industrial water.
In addition, to dig deep wells at the site,
which is located near the seashore of
Batangas bay would cause problems with salty
water penetrating the well.
There is definite uncertainty concerning the

supply of industrial water at Batangas.

KOBELCO is the international trademark found on all KOBE STEEL's products. <& KOBE STEEL,LTD.
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2) Power
a) High-tension power is available at the

existing NPC's substation both at Isabel and

at Batangas.

b) Power costs at PASAR, Isabel and Batangas
are 1.05 Pesos/kWH and 2.8 Pesos/kWH,
respectively. It is clear therefore that
Isabel has an advantage on the cost of the

electric power consumption.

3) Transportation
a) Ports

The existing PHILPHOS's pier and a new
public pier which is under construction
would be available at Isabel.
At Batangas, existing public piers are
available.
Customs clearance is available at both

Isabel and Batangas.

b) Roads
Concrete and/or asphalt paved rcad near the
Site is available both at Isabel and at

Batangas.

KOBELCO is the international trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LTD.
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c) Passenger transportation system
No public passenger transportation system
exists around the site at either Isabel or
Batangas.
A passenger transportation systenmn,
especially for shift workers, is required at

both locations.

‘ 4) Fuel gas and petroleum products
There is no obvious difference between Isabel
and Batangas for the procurement of fuel gas
(LPG) and petroleum products such as kerosene

and lubricants.

5) Communication systems
Telephone, telex and facsimile are available

both at Isabel and at Batangas.

(4) Labour circumstances
.' There is no obvious difference between Isabel
and Batangas regarding respect to labour or

wages.

(5) Waste disposal
Concerning pollution control, the rules and
requlations of the National Pollution Control
Commission for air pollutants and DENR
administrative orders on Effluent Requlations for
effluent are applied both at Isabel and at

Batangas.

KOBELCO i3 the international trademark found on ! KOBE STEEL's products. <> KOBE STEEL,LYD.
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(6) Living conditions
1) Housing
Construction of housing for employees should be

considered both at Isabel and at Batangas.

2) Supporting facilities
In the case of Isabel, the existing clinic and
schools near the site should be slightly
expanded to accept new comers. However, the
existing facilities at Batangas should be

sufficient.

A comparison table for selection of the plant
location and the Site is shown in Table 5.1.1 as

follows:

KOBELCO is the international trademark found on alf KOBE STEEL's products. . ~JIBE STEEL,LTD.
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Table 5.1.1

Comparison Table for Location and Site Selection

ITEM ISABEL i BATANGAS :

! |
| 1. Climate f :
i : BRE
1 ) Y3 > !
1.1 Air temperature I Jan. Mar. | May | Jul.| Sep. &ovwi

i i

- Highest temperature 29.0131.21 32.7] 30.7] 31.2) 30.9
average (deg. C) ? _ |

i !

- Lowest temperature (No data) 21.4122.5} 24,61 24.0f 23.7] 23.5

1.2 Rain

Max.

average (deg. C)

Rain fall
(mm/month)

Rainy day
(days/month)

1.2 Flooding

1.4 Earthquake

intensity

No flooding

Approx. 4

31.61214.31473.3]349.8 26.0;

5 11 18 18 17

(Data: Luzon 1986) i

No flooding :

4.

7

KOEELCO is the mternational trademark found on all KOBE STEEL's products

<> KOBE STEEL,LTD.
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ITEM ISABEL/LEYTE ; BATANGAS /LUZOXN

2. Location and Site

§ 2.1 Location § See Fig. 5.1 j See Fig. 5.3

. = Town Isabel § Batangas ¢

: : !

E - Region Leyte, Region 8 % Batangas, Region 4 ;

; - Distance from Approx. 4 km south of E Approx. 4 km south of Batangas é
nearest town Isabel - City '

- - Distance from center|{ SE 530 km f S 100 km

i of consumption
i  (Metro Manila)

: 2.2 Site description

i - Available area Approx. 120,000 m { Approx. 120,000 m? :
" (Length x width) Approx. (400 m x 300 m) i Approx. (400 m x 300 m) !
f !
. — Height above sea ! Approx. 10-25 m § Approx. 5-20 m

: level { !

‘- Geographical ‘ See Fig. 5.2 z See Fig. 5.4

: orientation : :

? - Topography 2 Grassy, sparsely wooded, E Sparselv wooded and gently

: . gently undulating field ! undulating field located south

. on small peninsula by the
' Camote sea.

of Batangas city near the
seashore.

" - Public policies { Leyte Industrial and
concerned . Development Estate (LIDE)
" established by National
Development Company (NDC).

Batangas Regional Industrial
Center (BRIC) designated by
DTI.

e e e e

KOBELCO is the imternational trademark found on ali KOBE STEEL's products. < KOBE STEEL,LTD.
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ITEM

ISABEL

BATANGAS

2.3 Geology

| - Outline of soil

- = Soil bearing
capacity

2.4 Price of land

U PO

. weathered limestone and a

Geological formation
consists of clavey

clayey silt, badlv

{ mixture of the above.

* The layers are as follows:é

Gravel size and clayey
weathered limestone :
between ground level :
(GL) and -1.5 m below i
GL.
Badly weathered
coralline limestone
between -3 and -9 m
below GL. :
Coarse to gravel size or
clayey weathered
limestone between -9

and -21 m below GL.

Hard clavey silt and
weathered limestone
fragment mixture

between -22 and -33 m
GL.

20 tons/m2

. Rental fee?

(Rent from NDC)

Geological formation consists

¢ mostly of waterlaid volcanic
. weathered limestone, }
;
t
[

turf characterized by
relatively deep soil and soft

f bedrock.

2
60-150 P/m"
(Private land)

KOBELCO 13 the mternational trademark found on all KOBE STEELS proc:icts.

<> KOBE STEEL, LTD.
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ITEM

ISABEL

BATANGAS

3. Material versus
market orientation

Isabel is located far
from the domestic
consumption center but
close to the neighboring
copper smelting firm,

* would be material

oriented.

However, this is not
critical because most of
the products would be
exported directly from
the nearest port.

Note:

® Copper cathodes can be
supplied by neighboring
copper smelting firm
PASAR.

Al products should be
shipped.

The Location of Batangas is
domestic market oriented.
However, this is not critical
because most of the products
would be exported from the
nearest port.

Note:

° Copper cathodes can be
supplied from PASAR by
shipping service.

Products can be delivered by
truvcks for domestic customer
and by ship for export.

KOBELCO is the nternational trademark found on all KOBE STEEL's products.
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ITEM : ISABEL BATANGAS
|
4. Infrastructure

{ - Charge (Pesos/m3)

4

4.1 Industrial water

Supply system

- Avgilable quantity

(m~/Day)

Water quality
o

Turbidity

Conductivity
(Micromho/cm)

Total hardness
(as CaCO3)

° PH

° Total solids
(mg/1)

.2 Drinking water

Industrial water pipe

line (LVWS

faximum 1,250% m3/Day

Note:

The above (*) value
shows available
quantity after PASAR's
25 per cent expansion
in production capacity.

1

Available

(Purified from industrial

water)

S)

325

30-150

7-7.5

420

6-7

v
}

——————

® No existing system
° Deep well available

Average 3
well discharge: 41 m™/Dav

Note:
More than 25 deep wells must
be dug at the site to get the
required industrial water.

No data
Acceptable for drinking
quality

5.6

Available from well

KOBELCO is the mternational trademark found on all KOBE STEEL's products.
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ITEM ? ISABEL BATANGAS
4.3 Power f :
~ Power availability 32 MVA i 40 MVA 5
- Point of tie-in : NPC, Isabel main : NPC, Batangas substation
. substation '
- Distance from the : Approximately 3 km ; Approximately 7 km
Site : i
: ; !
| 1
| - High-tension voltage! 138 kv t 230 kV/69 kv :
! t ! i
1 , H 4
{ - Phase (3 H 3 E
i i ; i
| - Frequency g 60 Hz ' 60 Hz ;
: ! i :
H H : 5
. - Frequency of power ! 2-3 times/year ; !
. failure : (Total 92 hours in 1989) i
, : . i
. - Charge i 1.05 Pesos/kWH ' 2.80 Pesos/kWH i
: (Negotiable) : |
: " Note: * Note: i
; 1) The above 32 MVA is 1) Another 100 MVA substation
available when power : will be installed at
; barge comes back from Batangas in future.
' Cebu. :
: . 2) Additional geo-thermal | 2) 350 MVA additional power
; : power station, 44 MW . supply through NPC will be
f i in capacity, is under f available by 1992,

' { planning in Leyte.

L 4.4 Transportation ‘

. - Road ; A concrete paved national . A asphalt paved provincial road
f . road is available as " 1s available as accessing road.
: i accessing road. '
! - Port 5
! .

° Nearest pier ? 1) Existing PASAR's and . Existing Sta. Clava piers,

' PHILPHOS's piers would Batangas city are available.

i be available.

2) Public pier which {s
constructing at Isabel
is available within
few years.

KOBELCO is the mternutional trademark found on oil KOBE STEEL's products. <> KOBE STEEL,LTD.
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KOBELCO 5. 13
{7 ITEM ISABEL BATANGAS
|
i ° Distance from the | 1) PASAR/PHILPHOS's pier: | Approx. 4 km
Site approx. 1 km
2) Public pier, Isabel:
approx. 4 km
° Dimensions of the Pier Length Draft Pier Length Draft
pier : m m ! m m
| PASAR's 100 11 Longest one 127 Max. 15
pier
! PHILPHOS's 500 11 Medium one 105 Max. 9.5
! pier }
Public pier 300 @ : Shortest one 84 Max. 7

° Custom clearance

Passenger transpor-
tation svstem

.5 Fuel and Gas
LPC Gas

° Availability
° Charge

Kerosene
° Availability

Lubricant oil and
grease

® Availability

Available at Isabel

Note:
PHILPHOS's and PASAR's
piers are often
congested.

° No system exists.

° Transportation system,
especially for shift
workers, desirable.

Available

! 8.32 Pesos/kg

. Available

. Available

- e am

! Max. vessel size:

Available at Batangas

10,000 DWGT

® No system exists around the

Site.
° Transportation system,

e . v e—— e o

especially for shift workers, ;

desirable.

 Available

: 8.32 Pesos/kg

; Available

. Available

KOBELCO is the nternstional trademark found on alt KOBE STEEL' products.
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KOB&LCO b 318

ITEM ISABEL BATANCAS

4.6 Communication

: system

i— Telephone Available Available

| - Telex Available Available
- Facsimile Available Available

KOBELCO is the «:lernational trademark found un all KOBE STEEL's products. < KOBE STEEL,LTD.
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ITEM

ISABEL

3ATANCGAS

5. Labour
circumstances

! 5.1 Availability of
labour

| — Administrative staff
- Engineer

- Skilled labour

5.2 Vage rates
- Administrative staff

| - Engineer

- Skilled labour

w

.3 Normal working
hours

5.4 Normal working
days per week

Available
Available

Available

More than
5,000 Pesos/month
Approx. 100 Pesos/day

8 hours/day

6 days/week

Available
Available

Available

More than
5,000 Pesos/month
Approx. 100 Pesos/day

8 hours/day

6 days/week

KOBELCO 13 the mternational trademark found on ail KOBE STEEL'S products.
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p. 5.16

ITEM

ISABEL

BATANGAS

6. Waste disposal

- Air pollutants

- Effluent

Anti air pollution
facilities are required.
To be conformed to
official gazette Vol.74,
No.23 Rules and
Regulations of the
National Pollution
Commission (1978)

Waste water treatment
facilities are required.
To be conformed to DENR
Administrative Order
No.35, Series of 1990
Revised Effluent
Regulations of 1990,
Revising and Amending
the Effluent Regulations
of 1982.

Same

Same

Same

Same

as the left

as the left

as the left

as the left

KOBELCO s the nternational trademark tound on all KOBE STEEL'S products.
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ITEM

ISABEL

BATANGAS

7. Livirg condition

- Housing

- Supporting
facilities

[y = e

Consideration of housing
for new comers 1is
desirable because the
site at Isabel is remote.

Schools and clinic for
PASAR and PHILPHOS should
be expanded to accept the
new comers from the
copper fabrication
project.

i = o £ e AL A Y A ¥ 8 e Y AR € 3 et e 4 a

Consideration of housing for

new comers is desirable because

most of the engineers and

skilled labours would come from;

other districts.

No facilities are required
because existing facilities in

Batangas city are available for

the new comers.

KOBELCO is the international trademark found on all KOBE STEEL's products.
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Data sources for location and Site selection

1. Investment and operating costs in the Philippines (Issued by
Investment and Informaticn Center ard tlie Bondeu export

Marketing Board. Jan. 1990)

2. Data for Feasibility Study Report (Given by Department of
Trade and Industry (DTI) Batangas Provincial Office. Jul.

1990)

3. Tuklas Batangas for Investment Opportunities (Issued by DTI,

Region IV Batangas Prcvincial Office)

4. Road map of the Philippines (Published by National

Bookstore, Inc.)
5. Data given by DTI, Board of Investment (BOI)

6. Data given by ASEAN Commitee on Industry, Minerals and

Energy (COIME)

7. Data given by Philippine Associated Smelting & Refining

Corporation (PASAR)
8. Map of Batangas Bay and Vicinity (Published by PCGS)

9. Map of Merida, Leyte (Published by NAMRIA)

KOBELCO is the international trademark found or sl KOBE STEEL's products, <& KOBE STEEL,LTD.
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5.2 SUGGESTED LOCATION AI'D SITE

As a result of the evaluation, the study team
recommends that Isabel, (Fig. 5.1 and Figq. 5.2), is

the optimum Site for the project in view of following

reasons.

(1) Qualified industrial water can be supplied easily

from the existing LWSS's pipe line.
(2) High-tension power is available at low cost.

(3) Copper cathode, can be supplied from a

neighbouring copper smelter PASAR.

(4) The question of distance from the domestic market
can be solved by arranging regvlar shipping
services as PASAR does, since domestic demand is

less than 20 per cent of the total output of the

plant.

KOBELCO is the imernational trademark found on sl KOBE STEEL's products. <$> KOBE STEEL,LYD.
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5.2 SUGGESTED LOCATION AND SITE

As a result of the evaluation, the studv team
recommends that Isabel, where is shown as the possible
area for the copper fabrication project on Fig. 5.1
and Fig. 5.2, is the optimum Site for the project in

view of following reasons.

(1) oQualified industrial water can be supplied easilyv

from the existing LWSS's pipe line.
(2) High-tensicn power is available at low cost.

{3) Copper cathode, one of the raw material, is

supplied from neighbouring copper smelter PASAR.

(4) A question on distance from the domestic market
is relieved to arrange regular shipping service
as PASAR does since domestic demand is less than

20 per cent of the total output of the plant.

As mentioned above, there is no existing industrial
water supplv line at Batangas area. The biggest
problem in this regard is that more than a dozen of
deep wells are to be digged or a long pipe line is to
be laid from the water source (lake or river) far from
the site.

In both cases remarkable amounts of initial cost

should be invested to establish water supply line.

KOBELCO 15 the international trademark found on all KOBE STEEL's products KOBE SYEEL.LTD.
<:> N .
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Furthermore due to the difference of charge for
electric power (1.05 Pesos/kWH for Isabel and 2.8
Pesos/kWH for Batangas), there would be big difference

in production cost between the two sites.

It can be roughly estimated from the above viewpoints
that the cost increase when selecting Batangas site in

comparison with Isabel site would be

Uuss 740,000 for initial investment cost, and

Uss$ 2,890,000/year for production cost.

From the viewpoint of material transportation, Isabel
site has the advantage that the copper cathode can be
supplied by the neighboring smelting plant PASAR.

This reduces the transportation cost of raw material,

which amounts to more than 10,000 tons per vear.

It is also noted that the existing pier is adjacent to
the plant site of Isabel, while the available port for
Batangas area is a little far from the site.

These make some difference for product transportations
cost as more than 80% of the products would be

exported abroad.

These are the major economical reasons for the planc
site selection,

Another aspect to be considered is to develop
industries and increase employment rate at local area
like Leyte in order to avoid excessive concentration

of industries and people to Luzon.

Under consideration of the above-mentioned situations,
Isabel is more recommended than Batangas. Detail
comparison data between the two sites are to be

referred in Chapter V.

KOBELCO 15 the internatinnat trademark, found on all KOBE STEFL 5 procturts <> KOBE STEEL,LTD.
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S.3 MEASURES AGAINST ENVIRONMENTAL POLLUTION

5.3.1 Self-Sustained Environmental Free Operation

Processing plant for copper and copper alloy flat
products is in general pollution-free factory as the
process is mainly metal forming/rolling with little

chemical reaction.

The proposed plant consisting of Foundry Shop and
Rolling Shop is also so designed to prevent the

environmental pollution.

The following facilities are considered in this study
for the purpose of treating effluents/wastes as well
as ensuring clean environmental condition around the

site.

(1) Dust Collector

The Melting Furnaces and the Casting Lines are
equipped with the common Dust Collector of bag filter
type to keep the Foundry 3hop clean.

({2) Chip Collector

The Scalping Machine is equipped with the Chip
Collector to collect the scalped chips with cyclone
separator and return chips to Foundry Shop for

remelting.

(3) Roll Coolant System

Roll Coolant Svstem for rolling mills is designed to
be a closed circuit type, that circulates the coolant
oil and does not discharge the oily waste to outside,.

Filtering unit is also incorporated in the system.

KOBELCO is the international trademark found on o8 KOBE STEEL' products. <& KOBE STEEL, LID.
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KOB&LCO 5.22

(4) Waste Water Treatment System

Waste water containing acid or alkaline solution
discharged from Pickling/Degreasing Equipment and A/P
Line is sent to Waste Water Treatment System for
neutralization, precipitation, filtration and

dehydration.

The used acid, other wastes or sewage can be treated

with this system as well.

A incinerator is also included in the system to treat

used oul, oily wastes or the like.
(5) Drainage and Sewage Pit

A concrete pit for drainage and sewage is arranged at
the corner of plant site to collect rain water,
treated water, etc. and discharge them out of the

site without harmful pollutants for environment.
5.3.2 Environmental Consideration in the Propcsed Site

During the site survey, the study team learned that
the Philippine Government decided to initiate the
environment inspection in Isabel, mainlv for sea water
pollution. The mass media reported that the area
might have been contaminated by the existing factories
in Isabel. One of the factories operating in the area
is PASAR which will most likely be the major raw

material supplier to this copper fabrication project.

KOBELCO is the internations trademark found on ol KOBE STEEL' products. <$>- KOBE STEEL, LTD.
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It should be indeed noted that any new projects in
that area should not worsen the environmental
conditions in the area. If increased production of
virgin cathode by PASAR would simply worsen the
environment, the study team would have to suggest that
a sound government policy to abate the environmental

pollution.

If the environment inspection recommends that the
production method of PASAR be improved to the
acceptable level of pollution free, the implementation
of the captioned project should respect this
recommendation. Specifically the actual erection of
the plant may have to wait until the environmental
pollution devised is fully installed at PASAR plant.

KOBELCO is the internatmnel irademark found on o KOBE STEEL's products. <> KOBE STEEL,LYTD.
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6.1 PLANT LAYOUT

6.1.1 Site Plan

Based on the market study and plant capacity
described in Chapter III, site plan and general

layout have been considered from various aspects.

The site plan is shown in Fig. 6.1 with the area of
300 m x 400 m for the entire plant according to the
site survey, where production shops (Foundry Shopo
and Rolling Shop), various service stations,

offices, etc. are to be located.

The scope of project covers the required activities,
such as design, procurement, transportation,
construction, commissioning and operation of all the

facilities, shop or building in the entire plant.

As the major components of the project, each

shop/building and its proposed area are listed

below.

Item No. Shop/Building Area (m x m)
701 Foundry Shop 96 x 40
702 Rolling Shop 72 x 220
703 Electric Room No.1l 24 x 40
704 Electric Room No.2 7 x 40
705 Electric Room No,3 7 x 30
706 Utility Supply Station 40 x 100
707 LP?G Station 15 x 20
708 Substation 24 x 15
709 Laboratory 20 x 40
710 Main Office 20 x 70
711 Canteen 40 x 40
712 Gate Complex 30 x 25

KOBELCO is the international trademark found on all KOBE STEEL's products. < KOBE STEEL,LTD.
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KOBELCO P 6.3

Offices and canteen are placed upper area of the
plant, production shops in the middle and utility

facilities in the lower and right corner.

The lower left corner is reserved mainly for future
expansion of production shop, particularly for cold

rolling and finishing processes.

Location of receiving electric power and water from
external sources are alsc specified in Fig. 6.1
under consideration of existing supply lines at
Isabel area.

The location of substation, utility station and
production shop are partly so selected to minimize
the distance from receiving point of respective

utilities to consuming urit.

According to the site survey the proposed site area
has already been levelled and confirmed to have soil
bearing capacity of 20 tons/mz, that results in
great advantage to reduce the cost of site

preparation and civil works.

KOBELCO is the mternational trademark found on alf KOBE STEEL's products. <> KOBE STEEL,LTD.
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6.1.2 General Lavout

General layout of production equipment is shown in
Fig. 6.2. When selecting the layout and equipment
arrangement, attention is focused on optimum flow of
materials with consideration of necessary space for

feedstock.

Working ratio of each equipment should also be
considered as well as No. of equipment to be placec
in the specified area. BAmong such considerations
followings are the major important factors to be

taken into account when selecting the layout.

(1) Total plant capacity and product mix,

(2) Production process,

(3) Equipment capacity, working ratio and Nos.,
(4) Material flow and feedstock area,

(5) Future expansion of production.

The plant capacity and product mix are already

examined in Chapter III.

Production process and equipment capacity are alsa
described in the following sections with the reasons

for selection and some alternatives.

Therefore in this section the material flow,
feedstock area and future expansion plan are stated

with respect to the selected layout or alternatives.

KOBELCO is the mternational trademark found on all KOBE STEEL's products. <& KOBE STEEL,LTD.
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6.1.3 Material Flow and Feedstock

(1)

Raw materials, in-process coils and return scraps
are transferred through the production equipment.
Material flow and feedstock area in the production
shop are illustrated in Fig. 6.3 and Fig. 6.4,
respectively. Estimated annual amounts of each
material is presented on the arrow of the material

flow in terms of No. of coils.

Raw Materials and Melting/Casting
Copper cathode plates (1,025 tons/month) are placed
in the raw material vard (between line A - B and

columns 3 - 5, approx. 350 m2 available).

As the recuired stock area for copper cathode plates
is approx. 3.2 tons/mz, total area for 1 month stock

of the cathode is approximately

1,025 - 3.2 = 320 mz.

Therefore the raw material yard has enough space for

1 month stock.

The cathode plate is sheared by Plate Shear
(Item 152) into smaller pieces and collected into a

scrap bag.

Then the bags of sheared cathode are stored between
lines A - B and columns 1 - 3 together with zinc

ingots from market.

KOBELCO is the mternetional trademark found on sl KOBE STEEL'S products. <> KOBE STEEL,LYD.'
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p. 6.7

Both materials are transported when required to the
entry side of Melting Furnace (Item 101) with

Overhead Crane (Item 301).

One-third of return scrap comes out from the
Scalping Machire (Item 163) in chipped form ard
collected by the chip collector, then briguetted by
Briquette Press (Item 151) into a cylindrical form

of approx. 120 mm dia. x S0 - 60 mm thick.

The briquetted pieces are then dried by kiln-type
dryer in crder to remove oil and water contained in

the briquettes.

The dried briquettes are contained in scrap bags ard

stored at the entry side of the Melting Furnace.

It is normally assumed for each production equipment
to hold at least 1 - 3 shift feedstock materials in
order to prevent waiting time or stoppage of

equipment.

For melting-casting equipment which has production
capacity of approx. 1 ton/hour each, required
feedstock amounts for 5 melting-casting machines are
about 5.38 tons/hour of raw materials under

assumption of 93% vield at this process.

Therefore it requires 5.38 x 8 hours = 43 tons raw

materials as entry feedstock during 1-shift.

KOBELCO m the mternational trademark found on all KOBE STEEL's products <& KOBE STEEL,LTD.
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On the other hand as the raw material weight contained
in a scrap bag (1.2 m x 0.8 m x 0.7 m = 0.67 m3) is

estimated at least 1.3 ton (W/V = 2}, the required

Nos. of scrap bags are 43 - 1.3 33 pieces.

-
One scrap bag regquires approx. 1.5 mx 1.6 m = 2.4 m°

area, then the total area is 33 x 2.4 = g0 m2, that
is shown at the entry side of Melting Furnaces as

”
20 m x 4 m area for l-shift, and 240 m~ (30 m x 8 m)

for 3-shift operation.

Exit side of melting-casting machines has the
feedstock area of 120 m2 cavable of storing
approx. 60 coils of 4.5 tons weight (1 coil needs
2 m2 area), which is sufficient to store all coils
produced ky 5 casting machines during 3-shift

27 coils) plus 1-shift feedstock for Scalpirg

Machine (16 - 24 coils).

Equipment layout in Foundry Shop is o arranged that
the above-mentioned material flow is smoothly
performed and the required feedstock area is
properly allocated. As is often seen in this type
of process, confiquration and material flow of
Foundry Shop is parpendicular to the succeeding
process shop (Rolling Shop in this case) mainly due
to the consideration of material flow and future

expansion.
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In-process Materials (Coils) and Rolling
Ir the sare manner as described for Foundry Shop,
the material flow and the relevant feedstock area

are studiad as illustrated in Fig. 6.3 and Fig. 6.4.

In estimating the feedstock area for each equipment,
not only the required shift-base stocks (as
described for Foundry Shop) but also the production
capacity balance .~ ith the preceeding equipment are
also studied. ~..e result of the area studyv is
summarized in Table 6.1, that is to be referred with

Fig. 6.4.

KOBELCO 13 the mternetional trsdemark found on ail KOBE STEEL' products <& KOBE STEEL,LTYD.




MATERIAL FLOW DIAGRAM FOR RAW MATERIAL AND PRODUCT
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MATERIAL FLOW DIAGRAM FOR RETURN SCRAP
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FEEDSTOCK AREA
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FEEDSROCK AREA STUDY

TOTAL TOTAL NO. | CAPACITY NO. OF NO. OF NO.OF CAPACITY | TOTAL NO. | REQUIRED | AREA SIZE REMARK
HOUR OF COIL | HOUR/COIL SHIFT COIL/SHIFT | COIL/DAY |DIFFERENCE| OF COIL | AREA(M®*2) MxM
A (8) (A)+(B) e
Melting Furnace 3J 240 J0 x8 |As described in 6.1.3
Casting Line J . - As described in 6.1.3
Scalping Machine 1885 5029 0.37 2 21 42 21 42 Tx8 Al exil side of casting
Cold Roughing Mill 2345 5029 0.47 2 17 J4 8 25 50 5x 10 B=42-24
Side Tamming Machine 979 $029 0.19 1 42 42 42 84 11x8
Annealing Furnace 65988 6281 1.1 k] 7 21 21 28 58 10x08(x2)|B=42-2)
Pickling Line 1971 8679 0.30 2 27 54 27 54 9x6
Cold Finishing Mill 3890 9290 0.42 3 19 87 19 38 10x4
Degreasing Line 2000 3062 0.65 2 12 24 23 35 10 Ix8 Bw=57-24
AP Line 2963 3589 0.83 3 10 30 27 37 14 4x 20 B=57-30
Heavy Gauge Slitting MIC| 4064 1729 2.35 3 3 10 14 17 34 4ax10 [B=24-10
Light Gauge Siitting M/C 3642 1186 3.05 3 2 8 18 18 38 4x10 [B=24-8
Cut-to-Length Machine 1308 2104 0.62 1 13 13 23 J6 72 8 x 12 B = (54+24+30)/3 - 23
Note : The required area for one coil is calculated as follows : T T
Dimension of coil  Max. 1300 mm dia. x 660 mm wide g — [ -

Space between coils is approx. 706 mm and 340 mm.

Area=(1.3+0.7) mx(0.66+034)m=2mx1m=2m

Table 6.1

| 1300 |700| \ooil

€1°9
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6.1.4 Future Expansion

(1)

KOBELCO is the mternstional trademark found on il KOBE STEEL's products,

As mentioned in the market study it is considered in
this study to incorporate the future expansion plan
with the present=d layout toward the plant capacity

of 18,000 ton/year or even more.

Not only the plant area but the No. of processing
equipment with its production capacity should be

considered for the expansion plan.

Following is the proposed expansion plan of some

major equipment and/or alternative process.

Expansion of Foundry Shop

In order to meet the additional 3,000 ton/year
production, the space between lines D - E and
columns 1 - 5 is reserved for installing additional
one set of melting-casting machine of the similar

capacity 1 ton/hour.

The alloy grade can be arbitrarily selected, such as
Cu-Ni alloy or phosphor bronze, depending on market

demand.

In case that more expansion is desired, the above

area and the raw material yard can be allocated for
larger melting furnace and vertical type continuous
slab casting machine incorporated with slab nheating

furnace and hot rolling mill.

<> KOBE STEEL,LYD.
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(2) Expansion of Roliing Shop
Future expansion for 18,000 ton/year base can be
attained by introducing the foliowing additional

eguipment:

1) Annealing furnace (1 set)
2) Cold finishing mill (1 set)

3) Slitting machine (1 set)

‘ The relevant expansion area is also sucgested in

Fig. 6.2 General Layout.

The other equipment has sufficient production
capacity to cover the 20% extention of plant

capacity.

Furthermore if the new product mix is desired to
include higher quality of products, it is
recommended to adopt multi-high (12-high, 20-high)
cold finishing mill as an additional mill, that

ensures higher gauge tolerance ard thinner products.

(3) Larger Expansion
The bay area between lines A - B and columns 9 - 27
is reserved for future expansion to introduce Lot
rolling process, consisting of slab heating furnace

and hot rolling mill.

KOBELCO 13 the miernational trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.
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Conventional hot ro>ling mill for copper and copper
alloy is in general capable of processing approx. 20
- 40 ton/hour amounts, depending on slab size and
slab heating capacity. Conseguently the annual
procduction of hot rolling reaches more than

30,000 ton/year even in 1 shift operation.

In this case annealing/pickling facilities as well

as finishing lines (slitting and cut-to-length)

. should also be additionally installed. The Rolling
Shop Building is to be extended, leftward or

downward.

It is also recommended as an alternative expansion
plan to extend the Rolling Shop Building
parpendicularly downward to the existing shop.

This arrangement will provide greater capability and
variation for further expansion of cold rolling and

finishing process as shown below.

bf cold roiling, annealing and pickling

‘—F- ROLLING SHOP

m
PO A
0
[}
3
L4
(o)
3

R LR ELREEY
eeecccccsnaca=nd

§Exp§nsiqn ofzfinisﬁ\ing (slitting and shearing)

...........................................
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6.2 TECHNOLOGY AND PROCESS

6.2.1 Selection of Process

(1) Melting/Casting Process
Major concern in selecting the melting/casting
process is whether to adopt hot rolling process or

not.

Generally speaking, hot rolling process is applied
to the plant of minimum 30,000 ton/year or more of
copper and copper alloy flat products. This is
because of the larger production capacity of hot

rolling mill as described in section 6.1.4.

On the other hand hot rolling process has the
following disadvantages compared with horizontal

casting process.

1) Initial investment cost and operating cost are
remarkably higher particularly if the plant
capacity 1is less than 20,000 ton/year. For the
plant size of this study, the initial cost for
hot rolling is almost twice as much as that for

horizontal casting process.

KOBELCO g the international trademark found on sl KOBE GTEEL's products. <> KOBE STEEL, LTD.
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Rough estimate of cost for each process is
- $23 million for hot rolling process

- $11 million for horizontal casting process

as the initial investment for the relevant
equipment. Therefore for medium or small size

rolling shop hot rolling is not feasible.

2) From the technological viewpoint some of the
. copper alloy, such as phosphor bronze or Cu-Ni
alloy, are not gquite suitable for hot rolling
process due to its hot ductility

characteristics.

The main reason for selecting horizontal casting

process is the above point 1) in this study.

However expansion space for introducing hot rolling

pFrocess is also considered in the presented plan to

cope with future expansion of plant capacity, when
‘ scale merit of larger production amount would

compensate for the initial investment cost.

(2) Rolling/Finishing Process
The purpose of cold rolling process is to reduce the
coil thickness with satisfying the product quality
such as gauge tolerance, temper grade, mechanical

property, etc.

KOBELCO 13 the iternational trademark found on all KOBE STEEL' products. <> KOBE STEEL,LYD.




AYUULDLEZU3Z2

KOBELCO P

.19

[+1)

There exists the normal and conventional coléd

rolling process as shown below.

Cold Roliing |
b4
Annealing
In case of
further reduction
4 of thickness
Pickling
Finishing

Due to the work-hardening characteristics of
copper/copper alloy (or metal in general) cold
rolling is normally limited to 70 - 80% thickness

recduction followed by annealing process.

The annealing process performs softening work
through heating and keeping the rolled coil at
approx. 500°C cemperature in the furnace and also

controls temper and mechanical property of products.

After completion of anrealing, pickling process
follows to remove thin oxidized laver on the coil

surface.

The pickled coil is then sent to finishing process
(slitting or shearing) or returned to cold rolling
mill if further thickness reduction or tempering is

required.
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Continuous annealing and pickling process is adopted
in A/P Line for thinner coils (less than 1.0 mm
thick), that has some advantages in material

handling, production efficiencv and quality control.

Finishing process consists of slitting anéd shearing
to produce strips in coil and sheared sheet,

respectively.

In general for rolling and finishing, conventional
method is applied as there exists few alternative

process.

Attention is rather paid to the study of equipment
capacity and suitable combination of equipment in
order to follow the selected process and attain the

production capacity of the plant.
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6.2.2 Process Description

(1) Foundry Shop
The Foundry Shop is designed to produce coils of
copper and brass to be further processed in the
Rolling Shop. Raw materials, such as copper
cathode, zinc and return scrap, are melted in
Melting Furnace and casted into a coil form by
. Casting Line. Cast strip size is 660 mm wide and

approx. 17 mm thick with weight of max. 4,500 kg.

The Foundry Shop includes the following production
equipment:
1) Melting Furnace : 5 sets

2) Casting Line : S sets

Raw materials for copper casting consists of
- electrolytic copper (copper cathode)
- copper scrap from the Casting Line and/or the

. Rolling Shop

- copper scrap from market (if available}).

Raw materials for brass casting consists of

-~ electrolytic copper (copper cathode)

- zinc billets

- copper and brass scrap from the Casting Line
and/or the Rolling Shop

- copper and brass scrap from market (if available).
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These raw materials or scraps are handled by Raw
Material Handling Facilities to be suitably shaped

for charqging into Melting Furnace.

1) Melting
The Melting Furnaces are of coreless type
induction furnaces. In principle, it would be
possible to use various heating sources such as
oil or gas as well as electric power. However
for the purpose of accurate temperature
monitoring and its controllability required for
the furnace, the electrical low frequency
coreless induction furnace has proved to be

specially suitable.

During melting the furnace is in a horizontal
position, which is tilted to feed the molten
metal into the Holding Furnace in the Horizontal

Casting Machine.

Melting temperature of copper and brass is as

follows:

a} Copper : Approx. 1,180°C

b} 70/30 Brass : Approx. 1,100°C

c) 65/35 Brass : Approx. 1,100°C

Before casting, molten metal is manually slagged
into slag buckets and analyzed for quality

control,

KOBELCO 15 the mternational trsdemark . ound on i KOBE STEEL' products. <& KOE STEEL, LTD.
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2) Casting
The lines fcor completely continuous casting of
heavy gauge plates are exclusively built in
horizontal arrangement. The horizontal
continucus casting line consists of
a) Holding furnace
b) Cooling system
c) Withdrawal device
. d) Flying shear

e} Up-coiler.

Molten metal in the holding furnace is cooled in
the cocling system through the mould. During
casting, molten metal is poured into the holding

furnace at the specified interval.

The solidified plate having left the mould is
pulled with the witndrawal device at the

specified pitch and speed.

Flying shear is equipped to cut the top ard tail
crop of the plate or to divide the cast plate at

suitable length for coilis.

Scalping device is in many cases incorporated
in-line with the casting machine. However, in this
study one Scalping Machine is arranged off-line

for common use of all the five casting line.

This alternative plan reduces the initial

investment cost for casting lines by approx. 15%.
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(2) Rolling Shop
The Rolling Shop is designed to produce copper and
brass semi-products consisting of sheets and coiled
strips. The thickness range of products is 6.1 mn

to 3.5 mm.

The Rolling Shcp includes the following major

equipment:
1} Scalping Machine : 1 set
‘ 2) Cold Roughing Mill : 1 set
3) Side Trimming Machine : 1 set
4) Annealing Furnace : 2 sets
S) Pickling Line : 1 set
6) Cold Finishing Mill : 1 set
7) Degreasing Line : 1 set
8) A/P Line : 1 set
9) Heavy Gauge Slitting Machine : 1 set
10) Light Gauge Slitting Machine : 1 set
‘ 11) Cut-to-Length Machine : 1 set

The general processes to produce copper and brass
semi-finished products are described hereunder,
although different processes are applied depending

on the type of products.
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1) Scalping Machine
Cast plate undergoes surface treatment process
through the Scalping Machine. 1In the scalping
machine bcth surfaces of casc plate are scalped
to remove the surface oxidized laver to the
depth approx. 0.9 mm ané the edge approx. 2.5 mn,
then the scalped plate is wound into a coil by

the up-coiler.

Cold Rough Rolling arnd Side Trimming

Plate in coil having been scalped and up-coiled
is conveyed to the 4-high non-reversing Cold
Roughing Mill, where 6 coils are grouped to
compose one rolling lot and undergo cold
roughing reduction according to the rolling pass
schedule specified for each tvpe or kind of

materials.

The Cold Rouching Mill is of non-reversing type,
‘ and is to be equipped with both up-coiler for
thick gauge strip and tension reel for thin

gauge.

In view of reducing the stock amount of
in-process materials and achieving
simplification of production control, gauge
application should be unified for each kind of
material. Coils are rolled principally down to
approx. 3.0 mm thickness for copper and 3.5 mm

thickness for brass.
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After cold rough rolling, both sides of coil are
trimmed by approx. 15 mm each in order to

prevent cracks in cold rolling process.

After rough roiling, brass coils are anrnealed by
the Annealing Furnace and pickled by the
Pickling Line. The pickled copper coils are
transferred directly to the Colad Finishing Mill

without annealing and pickling.

3) Annealing and Pickling
Two Annealing Furnaces are arranged for
intermediate and/or final annealing of heavy
gauge coils. 1In the cold rolling process, coil
is rolled down to a specified thickness and
undergoes work-hardening. When total reduction
rate exceeds a certain figure, intermediate

annealing should be applied.

The Annealing Furnace is of indirect combustion
type with protective gas atmosphere. Cciper
coils are annealed under protective gas
atmosphere to prevent oxidation, while breass

coils are annealed without protective gas.

Coils, after being annealed, are pickled by the
Pickling Line. One pickling line is installed
in order to obtain clean surfaces and can treat

coils of 1.0 - 3.5 mm thickness.
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Waste acid water discharged from these pickling
lines as well as the A/P Line shall be
transferred to and treated by the waste water

treatment system.

4) Finish Rolling
Coils transferred from the Cold Rough Rolling
Mill and the Pickling Line -re further rolled by

. the Cold Finishing Mill.

This rolling mill is of 4-high, reversing type
and designed to roll coiled strips down to min.

0.1 mm.

After the rolling coils are annealed by the
Annealing Furnace and pickled@ by the Pickling
Line, or annealed and pickled by the A/P Line in
case of intermediate rolling or soft temper
products, while coils are transferred to the

. temper rolling processes in case of semi-hard or

hard temper products.

5) A/P Line
The A/P Line (continuous annealing and pickling
line) is arranged for intermediate and/or final

annealing for light gauge coils.

This A/P Line has a floating type furnace, and

is applied to 0.1 - 1.0 mm thickness strips.
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6) Degreasing
In case ol semi-hard and hard temper products,
coolant oil on the coil surface is removed by
the Degreasing Line before being transferred to

finishing processes.

7) Finishing
Finishing process includes slitting, cutting,
inspection and packing. In the Slitting
Machine, coil is longitudinally and
simultaneously sheared into a number of strips.
In the Cut-to-Length Machine, coil is cut to the
specified length. After being slitted or cut,
strips or sheets are inspected for dimension,
surface defects and mechanical properties and
then packed according to the relevant

specification.

8) Packing/Shipping
The strips and sheets are packed with packing
materials (paper, wood, tape, etc.) on the

packing work table one by one.

The product weight is measured before and after

the packing and recorded for shipping control.
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(3) Auxiliary Shop
1) Laboratory

Laboratory is designed to dc the following check

and tests and inspection:

a) Analysis of chemical composition
Before casting slabs, molten metal is

analyzed for controlling its quality.

b) Test for mechanical properties
After slitting or cutting, mechanical
properties of strip or sheet, such as
tensile strength, elongation, grain size,
are checked if they satisfy the required

specification.

¢) Checking of coolant o0il or chemicals
In order to obtain products of satisfactory
quality, it is unavoidable to check
periodically the quality of coolant o0il and

chemicals used in the Rolling Shop.

2) Maintenance Shop
The raintenance shop is designed
a) to repair damaged equipment and parts
b) to produce some spare parts, and

c) to carryv out periodical equipment check.
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The major facilities in the maintenance shop are
as follows:

- Lathe

- Drilling machine

~ Shaping machine

- Metal cutter

- Welding machine and gas cutting torch

- Auxiliary tools (mechanical)

. - Auxiliary tools (electrical)

3) Utility Supply Station
The facilities related to utility are as
follows:
a) Raw water treatment
b) Cooling tower and pump
c) Boiler
d) Air compressor
e) LPG station

‘ f) Waste water treatment system

g) Power substation

KOBELCO is the international rademark found on all KOBE STEEL' products. <& KOBE STEEL,LTD.
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6.2.3 Process Flow Sheet

(1) Standard Process
Standard process to produce each kind of product is
summarized in Table 6.2. Upper columns of the table
contains basic data according to the proposed
product mix with the product coil weight and the

required Nos. of coils per year.

. Lower columns shows the standard process for each
kind of product that is to be processed through the

designated equipment.

(2) Process Flow Sheet
More detail information is given on the Process Flow
Sheet for each product ulong the production process,
where changes in product dimensions, weight and
yielcd ratio are calculated based on some empirical

operational data.

Coil length data is used for estimating the working
time and working ratio of ezach equipment in order to
check the production capacity v.s. the required

capacity from the product mix.

Weight and yield data are the bases of calculating
the required amounts of raw material and estimating

return scrap amounts as demonstrated in Chapter IV.
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STANDARD PROCESS

PRODUCT NO.

78 3A 38 ) T 0 TA 78 A [ A 90 10

1 2A 1A 110
MATERIAL Copper Copper Copper Copper Copper  {Brass(70/30}|Brass(70/30}|Brass(85/35)|Brass(65/35)|Brass{65/35)) Brass(85/35)IBrass(65/35)| Brass(65/35)|Brass(B5/35)|Brass(65/35)[Brass(85/35)|0rass(35/35)
PAODUCT SHAPE Suip Strip Sheet Strip Sheet Strip Slrip Slrip Slrip Sheet Strip Sheel Strip Sheet Sheet Strip Sheel
THICKNESS (MM) 0.1 0.5 0.5 1.0 1.0 0.3 0.75 0.1 0.3 0.3 0,75 0.75 0.8 0.8 1.2 1.8 1.5
TEMPER GRADE HR SOFT SOFT SOFT SOFT H/2 HR H H/2 H/2 H2 Hr SOFT SOFT SOFT HR w2
PRODUCTION (TON/Y) 600 600 600 600 600 1200 1800 600 600 600 900 800 900 900 1800 900 900
PER COWL WT {TON) 3N 302 3.02 3.02 3.02 2.97 2.96 .04 2,98 2.98 2.89 2.99 3.07 3.07 3.09 2.78 2,18
NO. OF COIL /YEAR 193 199 198 199 199 404 809 198 202 202 301 301 294 294 58] 328 328
Meting Furnce Q 0o 1Y Qo o) (2] Q @ Q e - 1.0 1] Q 2 (%) Q 1%
Casung Line v Q Q [) Q Q Q Q Q Q Q [°] © ] [ Q (]
Szaipng Machine o] Q Q o] <] [*) Q 2 Q Q Q [*] Q Q (9 Q 0
Cotd Rougtung M: Q (3] (7] Q [*) [*] o] Q o Q ) [*] <] Q Q (<]
Sde Trimming Machine [) Q Q [¢) Q T Q Q e Q [¢] Q 0 ©Q [¢]
Anaeaung Furnace ye) <2 o] W) QR o p [*] Q o Q W) QL o_p
Pxkiing Line /9 /9 /0 Q (V4] /0 /Q Q Q Q Q /9 0/Q /9
Coid Funistung Wb ) — 186 p [ op Ebo[80p 86010 p - I7) 5 S S ) )
Degreasing Line 1/1/0 1 | ] /o 1 1/¢ /9 /e 1 1/ [ 170 [/ | | 4 ?
AP Line g d [+ [¢) [+f d J [« [<] [+ o ] d [*) |
Heavy Gauge Shiting MC | ) [¢)
Light Gauge Sitting M/C FIREKS [¢)
Cut-to-Leagth Machine | | | { |
inspect:an & Packing Line C | © ) [+) [*) ) [*) 0 [¢] [¢) o Q
Note :
a) Product No. is the same No. as listed in the Froduct Mix Table in Chapter I,
“A” and “B" in the No. denotes strip and sheet, respectively.
b) The train of circle in the table shows the order of equipment by which each
product is to be processed. v

Table /.2
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Process Flow Sheecet

Specification of Materail
Product Item No : 1
Alloy Grade :
Quantity
Temper Grade
Product Size

600 Ton/Y (50Ton/M)
1/2 Nard
0.1T x 600W x Coil

Phosphorus-deoxidized Copper

Dimension Slab/Coil Yield Ratio
o Eauipment Name Thickness Width Length Heleht Equip. Total No te
| (mm) (mm) (m) (ke) 03] )

1 | Casting Linc 16.8 665 45.3 4,500

2 | Scalping Hachine 15.0 660 45.3 4,018 89.3 89.3

3 | Cold Roughing Mill 3.0 660 228 4,018

4 { Side Trimming Hachine 3.0 630 228 3,835 95.4 85.2

5 | Cold Finishing Nill 0.5 630 1,272 3,566 93.0 79.2

6 | AP Line 0.5 630 | 1271 | 3,563 99.9 79.1
"7 [ Cold Finishing Mill 0.12 630 | 5211 | 3507 98.4 7.8

8 | AP Line 0.12 630 5,210 3,506 100.0 1.8 -
9 | Cold Finishing Hill 0.10 630 6,227 3,493 99.6 7.5

10 | Degreasing Line 0.10 630 6.226 3,492 100.0 71.5 B
11 | Light Gauge Slitting Machine 0.10 20~300 6,126 3,21 93.6 72.6 Total Width GOOmm

12 | Inspection/Packing 0.10 20~300 coil 3.107 95.0 69.0

13

14
5

- — —_
17

E —_
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Procaoss Flow Shocot

Specification of Materail

Product |tem 2-A

Alloy Grade Phosphorus-deoxidezed Copper

Quantity 600Ton/Y (50Ton/M)

Temper Grade Soft

Product Size 0.5T x 600W x Coil

Dimcnsion Slah/Coil Yiold Ratio
N Equipmacnt Name —_—- Woight -
Thickness Width Length Equip. Total No to
(mm) (mm) (m) (ke) X) X

] {Casting Line 16.8 665 45.3 4,500
2 | Scalping Machine 15.0 660 45.3 4,018 89.3 89.3
3 ! Cold Roughing Mill 3.0 660 228 4,018
4 | Side Trimming Machine 3.0 630 226 3,835 95.4 £5.2
S i Cold Finishing Mill 0.5 630 1,272 3. 566 83.0 79.2
6 | AP Linc 0.5 630 1,271 3,563 99.9 79.1 L
7 | Light Gauge Slitting Machine 0.5 20~300 |1.191 3,182 89,2 69.4 | Yotal Width GOOmm
8 | Inspection/Packing 0.5 20~300 coil 3,023 85.0 67.2
]
10
il
I D R R Y N T
13 . i
14 o
15 L
16 o i o
17 . _
18
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°d

re°9



‘$1onpaud 513315 FHON 118 U PUNO) AWEPEL RUOHIUISI SU 1 OD1IBON

‘1113316 S80M9 <&

Process

Flow Sheat

Specification of Materail
Product ltem Na : 2-8
Alloy Grade
Quantity
Temper Grade
Product Size

Phosphorus-dcoxidezed Copper

600Ton/Y (S0Ton/M)
Soft
0.5T x 600W x 1800L

Dimension Slab/Coil Yield Ratio
M Equipment Name Weight
v ] e [ | | | o
1 { Casting Line
~2— Scalping Machine o T o T
3 [ Cold Roughing Mill
.;— Side Trimming Machine Same as 2-A
—g— Cold Finishing Mill
? AP Line o
7| Cut- to-Length Machine 6.5 600 | 1.8 | 218 9.2 69.4 S
8 | Inspection/Packing 0.5 600 1.8 3,023 95.0 67.2
~5_ - . S,
1
E_ [N USRS (U, e -
13 e
" -
i5
16 o
17 o
18 o

“d
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Process Flow Shect

Specification of Materail
Product Item Na : 3-A
Alloy Grade

Phosphorus-deoxidized Copper

OBEOH

Quantity 600Ton/Y (50Ton/M)
;:;dp::tcg?gg ; fo(f); x 600W x Coil
Dimension Slab/Coil Yicld Ratio
. Bauipment Name Thickness Width Length oient Equip. Total Note
(mm) (mm) (m) (ke) X ¢

1 | Casting Line 16.8 665 45.3 4,500

2 | Scalping Machine 15.0 660 5.3 | 4.0 89.3 89.3

3 | Cold Roughing Mill 3.0 660 228 4,018

4 | Side Triwming Machine 3.0 630 228 3,835 95.4 85.2

5 | Cold Finishing Mill 1.0 630 636 3,566 93.0 19.2

6 | Anncaling Furnace 1.0 630 636 3,566 '

T | Pickling Line 1.0 630 635 3,560 99.8 9.1

8 | Beavy Guage Slitting 1.0 20~300 595 3,11 89.2 70.6 | Total Width 600mm
9 | Inspection/Packing 1.0 20~300 | coil 3,018 95.0 67.1

10

11

12 _
13

14

15

16

17 i

18
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Process Flow Shceet

Specification of Materail
Product ltem N : 3-B
Alloy Grade

Phosphorus-dcoxidcezed Copper

Quantity 600 Ton/Y (50Ton/M)
gﬁzgﬁzlcg?gg : f?é; x 600W x 1800L
Dimension Slab/Coil Yield Ratio
ho Equipment Name Weight
Thickness Width Length Equip. Tolal Noto
(mm) (mm) (m) (ke) ) )

1 | Casting Linc
_éA Scalpiag Machinc

3 | Cold Roughing Mill

4 | Side Trimming Machinc Same as 3-A

_g— Cold Finishing Nill B
6 | Anncaling Furnace
‘;.- Pickling Line ) o
8 | Cut-to-Length Machine 1.0 600 595 311 89.2 0.6

9 | Inspection/Packing 1.0 600 1.8 3,018 95.0 67.1

10

11

12| o B
Bl

-14

[ ,

© — 3
17

18
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Process Flow Shgecat

Specilication of Materail
Product Item Na @ 4

Aloy Grade 70/30 Brass

g:::éitérade %ggoll;glr\éy (100Ten/®

Product Size 0.3T x 600W x coil
. Bauipmont Namo Dimension Sm?éggii Yiald Ratio

Thickness Width Length Bquip. Total No L
(mm) (mm) (m) (ke) X 1¢3]

1| Casting Line 16.8 665 6.8 | 4,500
2 | scalping Machine 15.0 660 6.8 | 4.018 89.3 8.3 | I
3| Cold Roughing Mill 3.5 660 202 1,018 o S
'4_ Side Trimming Machine 3.5 630 202 3,136 95.5 85.3 o o
_; Anncaling Furnace 3.5 630 R 202 3,836 -
6 | Pickling Line 3.5 630 201 3,816 99.5 ms |
"7 1 Cold Finishing Mill 1.0 630 658 3,567 9.5 93 | -
_8- Anncaling Furnace 1.0 630 658 3,567 | T
"9 | Pickling Line o 1.0 630 657 3,562 9.8 79.2
10 Cold Finishing Mill 0.5 60 | 1.821 3,454 97.0 76.8 o
11Lae Line 0.5 60 | 1,820 3,452 83.9 69 | T
12| Cold Finishing Mill 0.3 630 | 2100 3,414 98.9 75.8 -
13| Degreasing Line 0.3 630 | 2,099 3,412 89.9 57 | S
14 Light Gauge S1itting Machine 0.3 20~600 | 2,019 3,126 91.6 60.3 | Total Width GOOm i
TS.‘ "l—r-\spcclion/Packing 0.3 20~600 --—.-c;il 2,970 o 95.0 ) GG.BM R
16 ]
17 B
18

“d
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Process IFlow Sheet

Specification of Materail
Product Jtem N : §
Alloy Grade 70/30 Brass
Quantity
Temper Grade
Product Size

172 Mlard

1800 Ton/Y (150Ton/M)
0.75T x 600W x Coil

Dimension Slab/Coil Yicld Ratio
o Bauipment Name Thickness Width Length Helaht Equip. Total Note
(nm) (nm) (m) (kg) ® ®

I | Casting Line 16.8 665 6.8 | 4.500
2 | Scalping Machine 15.0 660 6.8 | 4,018 89.3 89.3
"3 | Cold Roughing Hill 3.5 660 202 4,018

1 | Side Trinming Hachine 3.5 630 202 3,836 9.5 85.3 o
5 | Anncaling Furnace 3.5 630 202 3,836
6 | Pickling Linc 3.5 630 201 3,816 89.5 84.8

7 | Cold Finishing Mill 0.88 630 7 3,567 9.5 19.3 o
8 [ a/p Line 0.88 630 6 3,562 9.8 79.1 o
9 | Cold Finishing Mill 0.75 630 852 3,467 97.3 7.0

10| Degreasing Line 0.75 630 851 3,463 9.9 76.9

11 | Hcavy Gauge Slitting Machine 0.75 20~300 811 3,117 80.0 69.2 | Total Width 600 mm

12| Inspection/Packing 0.75 | 20~600 | coil 2,961 95.0 65.8

13

14

15 S
5 - -
16

)
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Process Flow Sheet

Specification of Materail
Product ltem Na : 6
Alloy Grade 65/35 Brass
Quantity 600 Ton/Y (50Ton/t)
Temper Grade 172 Ward
Product Size 0.15T x 600W x Coi!

Dimension Slab/Cojl Yicld Ratio
N Equipment Name Weight
M= | am | (ke) W | W Noto

1 [ casting Line 16.8 665 1.4 | 4,500

2 | Scalping Machinc 15.0 660 17.4 4,018 89.3 89.3

3 | Cold Roughing Mill 3.5 660 204 4,018
"4 | Side Trinming Hachine 3.5 630 204 3,836 9.5 85.3
5 | Anncaling Furnace 3.5 630 204 3,836
6 | Pickling Linc 3.5 630 203 3,817 89.5 84.9

7 Cow Finiswing it | 1.0 630 664 2,511 9.5 19.4

8 | Anncaling Furnace 1.0 630 664 3,571

"9 | Pickling Linc 1.0 60 | 663 3,566 9.8 92 |

10! Cold Finishing Mill 0.18 60 | 3.573 3,459 87.0 76.8

11| AP Line 0.8 | 630 |3.572 3,458 100.0 76.8 )
12| Cold Finishing Mill 0.15 60 | 4,265 3.430 9.5 6.4
13! Begreasing Line 0.15 630 | 4,264 3,438 100,0 16.4

;'1_ Light Gauge Slitting Machine 0.1 20~300 | 4.164 3.199 93.0 1.1 Total Hldﬁ_{i(i(_)_g\r_n____m____
.IS— Inspection/Packing 0.15 20~300 coil 3,039 85.0 67.5 B

m

1
o .

QB8O
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Flow Shcecelt

Specification of Materail
Product Item N : 7-A
Alloy Grade
Quaatity
Temper Grade
Product Size

65/35 Brass

600 Ton/Y (50Ton/M)
172 llard

0.3T x 600W x Coil

Dimension Slab/Coil Yield Ratio
o Fauipment Name Thickness Width Longth Hoient Equip, Total Note
(mm) (mm) (w) (ke) (%) (X)

1 {Casting Line 16.8 665 47.4 4,500

2 | Scalping Machine 15.0 660 47.4 4,018 89.3 9.3

3 | Cold Roughing Mill 3.5 660 204 4,018

4 { Side Trimming Machinc 3.5 €30 204 3,836 95.5 85.3
5 | Anncaling Furnace 3.5 630 204 3,83 - _
6 | Pickling Line 3.5 630 203 3,817 8.5 1.9 o

7 | Cold Finishing Mill Lo | 60 | 664 3,571 9.5 | 194 a
*g_ Annealing Furnace 1.0 630 664 3,571
"9 | Pickling Line 1.0 630 663 3,566 99.8 19.2

10| Cold Finishing Mill 0.25 630 1,837 3,459 97.0 76.8

11| AP Line 0.35 630 | 1,836 3,457 9.9 76.7 B
12 | Cold Finishing Mill 0.3 630 2,118 3.420 98.9 75.8
13 | Degreasing Line 0.3 630|211 3,418 89.9 5.8

14| Light Gauge Slitting Machine 0.3 20~300 | 2,037 3,133 a1.7 69.5 | Total Width GOO mm

15 | Inspection/Packing 0.3 20~300 coil 2,976 95.0 66.1

16

17 _
_1_8.1 -
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Proccecss FFlow Sheet

Specification of Materail
Product Item N : 7-B
Alloy Grade 1 65/35 Brass
Quantity : 600 Ton/Y (50Ton/M)
Temper Grade : 1/2 Hard
Product Size : 0.3T x 600w x 1800L

Dimension

Equipment Name
Thickness Width Length
(mm) (mm) (m)

Slab/Coil
Weight

(kg)

Yield Ratio

Equi
¥9]

p. Total
¢9]

Note

Casting Line

Scalping Machine

Cold Roughing Mill

Side Trimming Machine

Anncaling Furnace

Pickling Line

Cold Finishing Nill Same as 7-A

Anncaling Furnace

Pickling Line

Cold Finishing Mill

AP Line

12

Cold Finishing Hill

13

15

Degreasing Line

14 l Cut-to Length Machine 0.3 600 1.8

3,133

9.7

9.5

Inspection/Packing 0.3 600 1.8

2,976

95.0

66.1

16

17

18
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Process Flow Sheet

Specification of Materail
Product Item N : 8-A
Alloy Grade 65/35 Brass

Quantity

Temper Grade

Product Size

1/2 Hard

900 Ton/Y (75Ton/M)
0.75T x 600W x Coil

! Dimension Slab/Coil Yield Ratio
I\‘1.' Eauipment Name Thickness Width Length Height Equip. Total Note
[ (nm) (nm) (m) (ke) ® ®)

1 | Casting Line 16.8 665 41.4 4,500

2 | Scalping Machine 15.0 660 17.4 4,018 89.3 89.3
"3 | Cold Roughing Mill 3.5 660 204 4,018

4 | Side Trimming Machine 3.5 630 204 3.836 85.5 85.3
‘g_ Annecaling Furnace 3.5 630 204 3,830

6 | Pickling Linc 3.5 630 203 3,817 99.5 8.9 | o
7 I Cold Finishing Mill 0.88 630 755 3,571 83.5 19.4 -
8 1 a/P Line 0.88 60 754 3,566 9.8 79.3
"9 | Cold Finishing Mill 0.75 620 862 3,472 47.4 7.2
10| bogreasing Line 0.75 630 861 3,468 9.9 7.1

* | leavy Gauge Stitting Machine 0.75 20~300 821 3,150 90.8 70.0 | Total Width 600 mm

! Inspection/Packing 0.75 20~300 | coil 2,992 75.0 66.5

13
ul
15
16

17 N

18|
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Process

Flow Sheet

Specification of Materail

Product ltem N
Alloy Crade
Quantity

Temper Grade
Product Size

8-8

65/35 Brass

900 Ton/Y (15Ton/M)
172 llard

0.75T x 600w x 1800L

Equipment Name

Dimension

Thickness

(mm)

Width
(mm)

Length
(m)

Slab/Coil
Weight

(ke)

Yield Ratio

Equip.
%)

Total
($4]

Note

'

Casting Line

Scalping Machine

Cold Roughing Mill

Side Trimming Machine

Anncaling Furnace

Pickling Line

Same as §8-A

Cold Finishing Mill

Annealing Furnace

A/P Line

Cold Finishing Mil)

—
—

Degreasing Line

—
[y*]

13

14

Cut-to-Length Machine

0.75

600

1.8

3,150

90.8

70.0

Inspection/Packing

0.75

600

1.8

2,992

95.0

66.5

16

17
18
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Process Flow Sheot

Sy

3 o)
i Specification of Materail
8 Product ltem No : 9-4
& AMloy Grade : 65/35 Brass
F4 Quantity : 900 Ton/Y (75Ton/M)
5 Temper Grade : Soft
g Product Size : 0.8T x 600W x Coil
3 Dimension Slab/Coil Yield Ratio
E N Equipmcent Name Weight
H Thickness Width Length Equip. Total No te
i‘ (mm) (mm) (m) (ke) ) )
ol 1 | Casting Line 16.8 665 47.4 4,500
§ 2 | Scalping Machine 15.0 660 47.4 4,018 89.3 .
g 3 | Cold Roughing 1:1l 3.5 660 204 4,018
by 4 | Side Trimming Hachine 3.5 630 204 3.836 95.5 85.3
-
@ 5 | Annealing Furnace 3.5 630 204 3,836
3 | 6 |Pickling Line 3.5 630 203 3,817 99.5 84.9
g 7 | Cold Finishing Mill 0.8 630 830 3,571 93.5 79.4
8 | A/P Line 0.8 630 829 3,567 99.9 79.3
9 | lleavy Gauge Slitling Machine 0.8 20~300 789 3,235 90.7 71.9 | Total Width 600 mm
10| Inspection/Packing 0.8 20~300 coil 3,013 85.0 68.3
11
12
@ : 13
x 14
IRIE
;‘: s ~
m 17
L P o
q
o
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Process [Flow Sheet

3 _ o]
E Specification of Malerail
3 Product Item Na : 9-B
& Alloy Grade : 65/35 Brass
Fy Quantity : 900 Ton/Y (75Ton/M)
5 Temper Grade : Soft
E Product Size : 0.8T x 600W x 1800L
% Dimension Slab/Coil Yield Ratio
= N Equipment Name Weight
4 Thickness Width Length Bquip. Total Note
§ (mm) (mm) (m) (kg) ¢9) €3]
g 1 | Casting Line
g 2 | Scalping Machine
®
§ 3 | Cold Roughing Mill
o 4 | Side Trimming Machine
-~
E_ 5 | Annealing Furnace Same as 9-A
3 |6 |Pickling Line
&
¢ 7 | Cold Finishing Mill

8 { A/P Line J

9 | Cut-to-Length Machine 0.8 600 1.8 3,235 80.7 71.9

10 | Inspection/Packing 0.8 600 1.8 3,073 85.0 68.3

11

12
@ 13
A 14
0 =
1] 15
m
ﬂ 116 =
E 17

o

< 18 -
rn o



Process Flow Shecect

x
o
§ Specification of Materail
© Product Item No : 10
# Alloy Grade : 65/35 Brass
H Quantity : 1800 Ton/Y (150Ton/W)
% Temper Grade : Soft
3 Product Size : 1.2T x 600w x 1800L
g_ Dimension Slab/Coil Yield Ratio
= h Y Equipment Name Weight -
'%' Thickness Width Length Equip, Total No tc
i (mm) (mm) (m) (ke) %) %)
g 1 | Casting Line 16.8 665 47.4 4,500
] .
S 2 ! Scalping Machine 15.0 660 47.4 4,018 89.3 - 89.3
§ 3 | Cold Roughing Mill 3.5 660 204 4,018
o 4 | Side Trimming Machine 3.5 630 204 3.836 95.5 85.3
= |
a Annealing Furnace 3.5 630 204 3,836
§ 6| Pickling Linc 35 | 6 204 3,817 9.5 | 8.9
¢ 7 | Cold Finishing Mill 1.2 630 753 3,571 93.5 79.4
8 | Anncaling Furnace 1.2 630 553 3,571
9 [ Pickling Line 1.2 630 552 3.565 99.8 79.3
10 | Cut- to-Length Hachine 1.2 600 1.8 3,251 91.2 72.3
11 | Inspection/Packing 1.2 600 1.8 3,088 95.0 68.6
12
@ 13
X 14
8 —
15
m
3 16 -3
p 17 o
L 18 3
o
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Process

Flow Shect

Specification of Materail
Product ltem N : 11-A
Alloy Grade
Quantity
Temper Grade
Product Size

65/35 Brass

900 Ton/Y (75Ton/t)
1/2 Hard

1.5T x 600W x Coil

Dimension Slab/Coil Yield Ratio

w Bauipment Name Thickness Width Length roiant Lquip. Total No tc

(mm) (mm) (m) (ke) ¢9) X
1 | Casting Line 16.8 665 47.4 4,500
2 | Scalping Machine 15.0 660 47.4 4,018 89.3 - 89.3
3| Cotd Roughing i) 3.5 60 204 4,018 -
4 | Side Trimming Machine 35 | 630 200 | 3,85 9.5 | 85.3 B o
5 | Anncaling Furnace 3.5 630 204 3,836 o
6 | Pickling Line 3.5 630 204 3.817 99.5 84.9 T
T | Cold Finishing Mill 1.75 630 380 3,571 93.5 79.4
8 | Anncaling Furnace 1.75 630 380 3,571
9 | Pickling Line 175 | 630 n9 | 3562 9.7 | 1.2 i S
10§ Cold Finishing Mill 1.5 630 419 3,375 94.7 75.0
11 | begreasing Line 15 630 118 3,367 99.8 4.8 a N
12 | lleavy Gauge Slitting Machine 1.5 | 20~300 | 37 2,901 8.1 64.4 | Total W.dth £00 am -
13 | Inspection/Packing 1.5 20~300 coil 2,756 95.0 61.2 o
14 -
15
16
n -
18 .
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Processs Flow Sheet

Specification of Materail

Product Item Mo :
Alloy Grade
Quantity

Teaper Grade
Product Size

11-B

65/35 Brass

900 Ton/Y (75Ton/M)
172 llard

1.5T x 600W x 1800L

Equipment Name

Dimension

Thickness
(mm)

Width
(mm)

Length
(m)

Slab/Coil
Weight

(ke)

Yield Ratio

Equip.
X)

Total
%)

No te

Casting Line

Scalping Machine

[SUI I o)

Cold Roughing Nill

Side Trimming Machine

Annecaling Furnace

Pickling Line

Same as

11-A

Cold Finishing Mill

Anncaling Furnace

| W 3O,

Pickling Line

Cold Finishing NMill

11

Degreasing Line

1

13

Cut-to-Length Machine

1.5

600

1.8

2,901

86.1

64.4

Inspection/Packing

1.2

600

1.8

2,756

95.0

61.2

14

15

16

17

18
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6.3 EQUIPMENT
6.3.1 Selection of Equipment

In accordance with the plant capacity and the
selected process, production and auxiliary equipment
should be selected under consideration of technical
advantages, equipment capacity, working hcurs, No.

of shift, etc.

Technical assessment from these viewpoints and
justification for selection are described below for

rajor production equipment.

The results of calculation for total working
hours/year, No. of shift and working ratio are

summarized in Table 6.3 and Table 6.4.

(1) Melting and Casting
3-ton Melting Furnace of 2 ton/hour melting rate and
’ S-ton Holding Furnace of Casting Line of 1 ton/hour

feeding rate are combined.

Among various aspects for selecting equipment, the
feeding rate of Horizontal Casting Machine should be
firstly considered. According to the technical
survey of machine manufacturer and experience of
operating factory, the max. feeding rate of

horizontal casting is empirically predetermined.

KOBELCO s the intarnational trademavk found on alt KOBE STEEL' products. <& KOBE STEEL,LYD.
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. 6.51

For strips of 660 mm wide and 16.8 mm thick, the
max. feeding rate is approx. 9 - 11 m/hour, or

approx. 0.9 - 1.1 ton/hour (in average 1.0 ton/hour)

Tetm Ha RO Y v e

in consideration of required head pressure
(empirically more than 3 ton in Holding Furnace) to
smoothly feed the molten metal through the meculd
located lower part of the furnace, the volume
capacity of the Bolding Furnace is to be 3 ton +
topped amount (to be more than ! ton/hour}) from
Melting Furnace. For this study topping amount is
estimated to be 1.5 tons at the time interval of

1.5 hours.

Therefore the holding capacity of 3 + 1.5————>»
5 ton/hour is selected under the fixed feeding rate

of 1 ton/hour.

As for Melting Furnace, it should supply 1.5 tons

molten metal at 1.5 hours, then minimum 1 ton/hour
melting rate is required. Additionally spare time
for raw material charging and chemical composition
checking of molten metal should also be taken into
accounts, e.g. total 1 hour margin. Therefore

2 ton/hour melting rate would he reasonable.

KOBELCO 13 the mternstional trademark found on afl KOBE STEEL's products <> KOBE STEEL,LTD.
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3-ton volume is selected so that half of the molten
metal remains after discharging 1.5 tons molten
mental in order toc enable smooth and continuous

melting ot added cold raw materials.

Under the selecteé capacity cycle time study at the
operation stage can be carried out and illustrated

as shown below.

MOLTEN METAL

(TON)
5 L
HOLDING FURNACE 4
OF CASTINGLINE , |
2 1
A ! A
‘ 1.5ton 1.5 ton 1.5 ton
(TON}) * . .
b
5 |0
MELTING FURNACE 2 4
1 + a a a
1 2 3

> (HOUR)

a : charging raw materials into the Melting Furnace
b : checking chemical composition of molten metal .etc.

KOBELCO r3 the miternstional trademark found on il KOBE STEEL'S products. <©> KOBE STEEL,LTD.
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(2) Scalping
It is reguired to remove the surface brittle layer
of as-cast coil before cold rolling process. For
this purpose double surface scalping machine with
edge milling capability is adopted with pav-off reel
and up-coiler, which arrangement is suitable for
continuous coil scalping. The scalping line speed 3
- 5 m/min mainly depending on scalping depth and the
. motor power is selected tc process the required Nos.
of coils in 2-shift operation under consideration of

empirical operational data.

Scalped chips are automatically collected by chip
collector and returned by conveyor to Foundry Shop

for drying anrd/or briquetting.

(3) Cold Rolling (Roughing and Finishing)
Non-reversing type roughing mill is selected to roll

six coils as one group.

Each coil is rolled only one pass each time and
circulated from the exit side to the entry side of
the mill by coil car and coil conveyor. This
arrangement has advantages in presetting the same
roll gap and rolling the several coils with the same

reduction or thickness as is applied to this case.

KOBELCO 18 the mternational trademark found on all KOBE STEEL's products. <& KOBE STEEL,LTD.




On the other hand reversing type finishing mill is
chosen in crder to cope with the rolling operation
of various thickness and different pass schedule for
each coil. Two tension reels are arranged for this

purpose at both entry and exit sides of the mill.

Four-high roll confiquration is adopted for both of
the mills as it is suitable for cold rolling where

large rolling force is required with rather smaller

. . dia. work rolls.

In order to control required gauge tolerance push-up
mechanism is incorporated with automatic gauge
control system for both mills. For the finishing
mill the camber control system 1is also included to
ensure higher gauge tolerance and tempering

capability.

The rolling pass schedule is theoretically
calculated with assumption of relevant idle time,
which results in 2-shift and 3-shift operation for
Cold Roughing Mill and Cold Finishing Mill,

respectively.

(4) Annealing and Pickling
Batch type annealing furnace and pickling line are
adopted for handling thick coils of 1 mm or more in

according with the widely used conventional method.

KOBELCO is the mtarnational trademark found on ail KOBE STEEL' products. <> KOBE STEEL,LTD.
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The Annealing Furnace is equipped with radiant tube
burners and recirculation fan to anneal max. 16
X -gas generaior 1is arranged to provide
protective gas into the furnace in order to prevent

oxidation of copper coils or other kind of copper

alloy for future.

The spray type Pickling Line performs the process of
pickling - water rinsing - scrubbing - hot water

‘ rinsing - drving in order to remove oxidized layer
from annealed coil surface. Entry and exit shears
and stitching machine are arranged to cut and join
the successive coil ends for semi-continuous

operation.

A/P Line has the similar arrangements with floating
type furnace and accumulators, that enables
completely continuous operation of annealing and
pickling. This eguipment is also widely adopted to
. treat thin coils (usually less than 1.0 mm) for

annealing and tempering to the required extent.

The circulation fans and major process rollers are
driven by DC motors in order to control the optimum

line speed, annealing time and strip tension in line.

The: Annealing Furnace and the A/P Line are operated
under 3-shift as is calculated in Table 6.3, while

the Pickling Line under Z-shift.

KOBELCO is the mternational trademark found on all KOBE STEEL' products. <& KOBE STEEL,LTD.
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(5) Finishing
Loop slitting methcd is adopted for the Slitting
Machines to minimize the effect of tension during
slitting and reduce residual strain, which is more

difficult for tension slitting method.

As there are a large number of combination of blade
width and spacer width, wide variety of slit strip
width can be achieved, depending on the market's
‘ demand. Both of the Slitting Machine should be
operated 3-shift due to long threading time for each

coil.

For the Cut-to-Length Machine die-set type flying
shear is adopted to follow the designed line speed

of max. 80 m/min.

Numerical control system for cut length adjustment
is also incorporated by which a few mm length

. tolerance is attained.

1-shift operation is sufficient to produce the
required amounts of sheets as calculated in

Table 6.3 and 6.4.

KOBELCO is the mternstional trademark found on all KOBE STEEL's products. <& KOBE STEEL,LTD.




TOTAL WORKING HOURS _

PAODVCT NO. 1 2A 28 3A 38 [ s [] A B 8A 86 5A 30 10 NA__ [ 1B ToTAL .
MATZAN, Capder Copper Copoer Cozper Copper  |Brass{10/30}]81ass{10/20)|Brass{85/35}[8ass(65/35}]0rass{65/35)[Brass(BS/35)[Brass(85/38)|Brass(B5/35)iBrass(65/25)|0rasn(C5/35)[Brass(E5/35) Brass(05/38)) WOHNIG
PADCUCT SHAPE Stz Sty Sheet Stp Sheet Sinp Strip Sinp Suip Sheet Strp Sheet Strp Srect Sheel 5inp Steet HOUNSG e
0.1 0.5 03 1.0 10 0.3 013 0.18 [] 0.3 0.1% 0.1% 0.8 0.8 1.2 15 5
W2 SOFT SOFT SOFT SOFT W2 H/2 H? He H/2 7z w2 SOFT SOFT S0FT H/? h2
. _PADDLCTION (TONY) 533 630 630 532 800 1200 1800 600 600 600 800 900 500 903 1800 900 <00 B
' PERCOIL WT 'TONY . 302 J.02 302 3.02 (&L 298 J.04 2.98 2.98 2.99 299 2.07 .01 3109 216 218
R t ND.OF COILVEA® 19) 199 199 199 199 404 609 198 202 202 301 ot 294 294 $8) 328 320 o
CTINND
131 Metag Fynce 4520 " ViMeitrgbuence
173 __iCastng line 4526 ‘VCasngline
C 3 S3an g Machine 83.7 8.2 83.2 832 812 148.1 2203 123 131 13.7 109.9 109.9 101.3 107.3 128 119.0 190 1885 Seatpng Maching
s 13 CoxAouzhng Mt 9).2 96.2 982 8.2 96.2 181.9 202.2 92.1 939 93.9 134.0 134.0 1J8.7 136.7 AN 151.6 1118 334y [Colg Ruugling Wil
133 -Sde Tnmmng Mashne 3.9 41.1 41.1 411 41,1 7.4 116, 8.0 38.1 38.7 37 7.1 56.4 56,4 111.7 625 65 919 $.ge Tiunming Mactune
138 Aaneang Furnace - 3474 2|Anneanng Furnace
137 Prung Line 639 83.0 238.3 159.4 1188 118.8 118.6 79.3 19.3 17.4 774 3348 1934 | 1634|9911 [PeringLine
3§ CogFashaegun 599.3 122.4 1224 189 189 429.8 919 4399 214.8 2148 191.2 191.2 149.9 1499 2429 170 A WY Cou b
133 Jeyeasn; Line ani 2922 774 309.2 147.1 A 14,4 V144 136|136 2009 [Degreas.
112 AV Lne 595.1 14) 8 140.6 408.7 %27 393.0 208.0 2080 1249 124.9 135.2 1352 - 1) AAt Line -
111 Hcavy Gaoge Shiting WC asi 14341 £91.3 €142 1501 4GL4__ Meavy (,3uge Sulling WG
2 Lo Gawge Siltag MC 815.4 487.3 1154.1 107.2 498.) — __Jg?__ Lw“'-lrsi S1aun we
11 T.tm-Lengih Mashne 1323 1227 2188 169.1 162.7 336.2 10713 1356 Culto-Leng:n Maclune
Note :

*1) 5028 coils / year x 4.5 tons / coil x 1 ton / hour = 22631 hours / year.
5 sets of machines --- 22631 /5 = 4526 hours / year per machine

*2 ) Copper 28 hours/charge x 25 charges /year =

Brass
Total

700 hours / year

2 sets of furnaces --- 6988 / 2 = 3494 hours / year per furnace

Table 6.3

16 hours / charge x 392 charges / year = 6288 hours / year
63988 hours /year

LS9




Example of working hour calculation

(a) Product No. 1
(b) Production amount = 600 tons / year.

(c) Product coil weight = 3.11 tons.
(refer to Process Flow Sheet)

(d) Required Nos. of coils / year = (b) / (c) = 193.

(e) In case of Scalping Machine, coil length at this process is 45.3 m.

(refer to Process Flow Sheet)
(f) Average line speed of Scalping Machine for copper is 3 m / min.
(g) Contact time / coil = (e) / (f) = 15.1 min.
(h) Idie time / coii {threading, handling, etc.) = 10 min.
() Working time / coil = (g) + (h) = 25.1 min.

() Total working time / year = (i) x (d) = 4844 min. = 80.7 hour.

All the figures in Table 6.3 are calculated in the similar manner for
each process and each equipment.

.58



NO. OF SHIFT AND WORKING RATIO

TOTAL NO. OF WORKING NO. OF TOTAL WORKING
WORKING | EQUIPMENT HOUR / SHIFT OPERATING RATIO
HOURS EQUIPMENT HOURS (%)
(A) (B) (A) /(B) x 100

Melting Furnace 22631 5 4526 3 4950 91.4
Casting Line 22631 5 4526 3 4850 91.4
Scalping Machine 1885 1 1885 2 3300 57.1
Cold Roughing Mill 2345 1 2345 2 3300 71.1
Side Trimming Machine 979 1 979 1 1650 58.3
Annealing Furnace 6988 2 3494 3 4950 70.6
Pickling Line 1971 1 1971 2 3300 59.7
Cold Finishing Mill 3890 1 3890 3 4950 78.6
Degreasing Line 2000 1 2000 2 3300 60.6
A/P Line 2963 1 2963 3 43950 59.9
Heavy Gauge Slitting M/C 4064 1 4064 3 43850 82.1
Light Gauge Slitting M/C 3642 1 3642 3 4950 73.6
Cut-to-Length Machine 1306 1 1306 1 1650 79.1

Note :

Operating hours for 3-shift = 24 hours / day x 275 days / year x 0.75 = 4950 hours / year,
where 0.75 is power factor for operating hours.

In the same manner, 3300 hours / year for 2-shift and 1650 hours / year for 1-shift.

Table 6.4

66



KOBELCO P 6.60

6.3.2 Equipment List and Specification

List and major specification of the selected

equipment are described in this section.

Each equipment is categorized into the following

groups from the functional and/or area wise

viewpoint.

Item No. Equipment
100s Production Equipment
200s Maintenance Facility

. 300s Transportation Facility

400s Utility Supply Station
500s Electrical Equipment
600s Laboratory
700s Other Auxiliary

The equipment specification sheets are attached to
this chapter are prepared based on the experience of
supplying and/or operating the similar equipment in

Kobe Steel and cther plants.

The specification is to be read for reference and
. for the purpose of investment cost estimation,

therefore fiqures or description in the

specification sheet is not binding for any other

purpose.

The indicative investment cost for the equipment for
the plant with production capacity of 15,000
ton/year and for the expansion of 3,000 ton/vear are
shown in the following Schedule 6.1 and 6.2

respectively.

KOBELCO is the international trademark found on all KOBE STEEL' products. @ KOBE STEEL,LTD
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KOBELCO P
EQUIPMENT LIST
ITEM NO. EQUIPMENT QTyYy

100 Production Equipment
101 Melting Furnace 5
102 Casting Line 5
103 Scalping Machine 1
104 Cold Roughing Mill 1
105 Side Trimming Machine 1
106 Annealing Furnace 2
107 Pickling Line 1
108 Cold Finishing Mill 1
109 Degreasing Line 1
110 A/P Line 1

‘ 1 Heavy Gauge Slitting Machine 1
112 Light Gauge Slitting Machine 1
113 Cut-to-Length Machine 1
114 Large Roll Grinder 1
118 Small Roll Grinder 1
116 Scalping Blade Sharpener 1
150 Raw Material Handling
151 Briquette Press 1
152 Plate Shear 2
153 Dust Collector 1
154 Platform Scale 2
160 Packing Facility
161 Platform Scale B
162 Coil Tilter 5

‘ 163 Packing Table with Jib Crane 5
164 Packing Tool 10
200 Maintenance Shop
201 Lathe 2
202 Drilling Machine 2
203 Shaping Machine 1
204 Double Head Grinder 2
205 Metal Cutter 1
206 Arc Welding Machine 3
207 Gas Cutting Torch B
208 Surface Plate 2

KOBELCO is the intemations! trademark found on all KOBE STEEL's products.

<& KOBE STEEL,LTD.
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KOBELCO P. ¢ 62

EQUIPMENT LIST

ITEM NO. EQUIPMENT QTy

300 Transportation Facility
301 Overhead Crane 10/5 Ton 3
302 Overhead Crane 10/5 Ton 2
303 Overhead Crane 5 Ton 7
304 Traverser 4
305 Fork Lift 3
400 Utility Supply Station
401 Raw Water Treatment 1
402 Cooling Tower and Pump 1

‘ 403 Boiler 1
404 Air Compressor 3
405 LPG Station 1
406 Diesel Oil Tank 1
410 Fire Fighting System 1
420 Waste Water Treatment System 1
500 Electrical Equipment
501 Substation 1
502 Transformer 1
503 Electric Room No.1 1
504 Electric Room No.2 1
505 Electric Room No.3 1
506 Lighting System 1
507 Paging System 1
600 Lahoratory

‘ 601 X-ray Analyzer 1
602 Tensile Tester 1
603 Vikers Hardness Tester 2
604 Ericksen Cupping Tester 1
605 Microscope 1
606 Sample Polisher 1
607 Lapping Machine 1
608 Rolling Oil Tester 1
700 Other Auxiliary
701 Truck Scale 1
702 Fire Car 1
703 Ambulance 1
704 Venhicles 8
705 Simple Parts 1

KOBELCO is the intemnationai trademark found on al KOBE STEEL' products.

<> KOBE STEEL, LYD.
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Major Specification of

Selected Equipment

i P i > KOBE STEEL,LTYTD.
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ITEM NO. : 101

EQUIPMENT : Melting Furnace
SECTION : Foundry Shop
QUANTITY : 5

MAIN SPECIFICATICN

Type : Low frequency
coreless type
furnace

. Volume : Max. 3,300 kg
(Usually 3,000 kg)
Melting rate : Max. 2 ton/h
Frequency : 60 Hz

Required power Approx. 550 kWh/ton

MAJOR COMPONENTS

a) Furnace proper
. b) Working deck

c) Fume corrector

d) Hydraulic system

e) Elec*rical equipment

KOBELCO i the internationas trademark found on all KOBE STEEL's products. <& KOBE STEEL,LYD.
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ITEM NO. : 102 .
EQUIPMENT : Casting Line
SECTION : Foundry Shop

QUANTITY : 5 {(one for copper, four for brass)

MAIN SPECIFICATION

Type : Horizontal type
continuous casting
line

. Volume : Max. 5,500 kg
(Usually 5,000 kqg)

Dimension and weight
of cast coil

Thickness 16 - 20 mn

width : 650 - 700 mm
Inside diameter : Min. 600 mm
Outside diameter: Max. 1,500 mm

Weicght : Max. 4,500 kg

Capacity : 0.9 - 1.1 ton/hour

MAJOR COMPONENTS

a) Holding furnace with die
b) Cooling system

c) Withdrawal device

d) Flying shear

e) Up-coiler

f) Electrical equipment

KOBELCO is the international trademark found on alf KOBE STEEL's products. <> KOBE STEEL,LTD.
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ITEM XO.

103

EQUIPMENT

Scalping Machine

SECTION : Foundry thop

QUANTITY 1

MAIN SPECIFICATION

Tvpe : Horizonrtal double
face scalping

Form of scrap Scalped scrap from

scalpirg machine

Dimension and weight
of coil to be scalped

Thickness : Max. 20 mm

width

Max. 700 mm
(Nor. 660 mm)

Length

Max. SO m

Line speed J - 5 m/min

Max. 1.0 mm each
sur face
(Nor. 9.9 mn)

Scalping depth

Max. 3.0 mm each
side
(Nor. 2.5 mm)

KOBELCO in the international trademark found on all KOBE STEEL's products. 2> KOBE STEEL,LTD.




ITEM NO. : 103

EQUIPMENT : €Scalping Machine
SECTION : Foundry Shop
QUANTITY : 1

MAJOR COMPONENTS

a) Coil conveyor

b} Pay-off reel

c) Roller leveller
‘ d) Edge milling machine

e) Up-coiler

f) Outlet table

g} Coil transfer

h) Chip collector

i) Coolant unit

j) Hydraulic system

k} Lubricating system

1) Electrical equipment

KOBELCO is the internstionai trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.
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ITEM NO. : 104

EQUIPMENT

.o

Cold Rouching Mill

SECTION

Rolling Shop

QUANTITY 1 set

MAIN SPECIFICATION

Type : 4-hich
non-~-reversing mill
with hvdraulic
push-up system
. Dimension and weight

of coil to be rolled

Thickness :+ Nor. 15.0 mm
Max. 17.0 mm

wWidth 350 - 660 mm

Inside Ciameter : Approx. 600 mm
Outside diameter: Max. 1,300 mm
Weight : Max. 4,500 kg
Dimension of finished
coil
Thickness : Min. 2.5 mm

Inside diameter 508 mm

Outside diameter

Max. 1,300 mm

Rolling speed : 0 - 250 m/min

Coolant oil : Soluble oil

KOBELCO 13 the international trademark found on sll KOBE STEEL's products. <& KOBE STEEL,LTD.
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ITEM NO. : 104

EQUIPMENT : Cold Roughing Mill

SECTION

Rolling Shop

QUANTITY : 1 set

MAJOR CCMPONENTS

a) Coil car

b) Pay-off reel

c) Pinch roll & Leveller
d) Mill proper

e) Up-coiler

f) Tension reel with belt wrapper
g} Coil transfer

h) Coil conveyor

i} Entry walking beam

j} Roll coolant system
k) Hydraulic system

1) TLubricating system

. m) Electrical equipment

KOBELCO is the mternational trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.
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ITEM NO. : 105

EQUIPMENT

Side Trimming Machine

SECTION : Rolling Shop

QUANTITY : 1

MAIN SPECIFICATION

Type : Slitting type with
scrap chopper

Dimension and weight
of coil to be trimmed

Thickness 2.0 - 4.0 mm

Width

350 - 660 mm
Inside diameter : 508 rm

Outside diameter

.

Max. 1,300 mm

Weight

Max. 4,500 kg

Trimmed width : 10 - 20 mm
usually
660 mm ---2» 630 mm

Line speed 0 - 50 m/min

MAJOR COMPONENTS

a) Coil car

b} Pay-off reel

c) Milling machine

d) Scrap chopper

e) Tension reel

f) Hydraulic system
g) Lubricating svstem

h) Electrical system

KOBELCO is the international trademark found on all KOBE S7EEL'S products. <& KOBE STEEL,LTD.
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ITEM NO. : 106

EQUIPMENT : Annealing Furnace
SECTION : Rollina Shop
QUANTITY : 2

MAIN SPECIFICATION

Type : Indirect heating
with protective gas
atmosphere

‘ Dimension and weight
of coil to be annealed
Thickness : 0.8 - 4.0 mm
Insicde diameter : 500 - 600 mm

Outside diameter: Max. 1,300 mm

Weight : Max. 4,500 kg

Nor. 4,000 kg

Load capacity + Max. 4,000 kg x
16 coils/charge

Nos. of coil to : Max. 16

be charged

Furnace : Max. 600°C

temperature

Coil heating : 350 - 550°C

temperature

KOBELCD is e 1nternz'ions! 78 Jemark found o~ 8" KOEE STEELS products. ® KOBE STEEL,LTYG.
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ITEM NO.

106

EQUIPMENT : Annealing Furnace

SECTION : Rolling Shop

QUANTITY : 2

MAIN SPECIFICATION (Cont'd)

Anrealing time

Copper : Heating time:
12 hours
Cooling time:

‘ 12 hours

Brass : Heating:
12 hours
{at 4,000 kg x
16 coils)

* These times depend on material and
load.

* Heating and cooling of copper are
carried out under protective gas
atmcsphere to prevent oxidation.

Protective gas : DX gas
Tvpe of burner : Radiant tube burner
. Heating source : L.P.G.

KOBELCO is the mternational trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.

-




A900182A0502

KOBELCO b 65710

ITEM NO. 10€

EQUIPMENT : Annealing Furnace

SECTION

Rolling Shop

QUANTITY 2

MAJOR COMPONENTS

a) Coil car

b) Coil rotating machine

c) Combustion equipment

d) Furnace proper

e} Exhaust system including stack
f) DX gas generator

g) Cooling unit

h) Coil stand

i} Pneumatic system

j) Lubricating system

k) Electrical equipment

KOBELCO is the mternational trademark found on all KOBE STEEL's products. < KOoBT - Lo R,




£900182A0502

KOBELCO P 6.57.11

ITEM NO.

107

EQUIPMENT : Pickling Line

SECTION

Rolling Shop

QUANTITY

e

1

MAIN SPECIFICATION

Spray type
continuous
pickling/degreasing
line

Type

Dimension and weight
cf coil to be pickled

Thickness : 1.0 - 3.5 mm

width 350 - 660 mm

Inside diameter : S08 mm

Outside diameter: Max. 1,300 mm

Weight 4,000 kg

Line speed 0 - 60 m/min

Chemicals to be : Diluted sulphuric
used acid for pickling

KOBELCO is the international trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LYD.




AJUULBLALS0L
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ITEM NO. :

107

P.

6.5P.12

EQUIPMENT : Pickling Line
SECTION : Rolling Shop
QUANTITY : 1

MAJOR COMPONENTS

KOBELCO is the international trademark found on all KOBE STEEL's products.

a)
b)

c)

e)
f)
q)
h)
i)
3)
k)
1)
m)
n)
o)
p)
q)

x)

Coil car

Pay-off reel
Roller leveller
Entry side shear
Stitcher

Acid pickling tank
Water rinse tank
Scrubber

Hot-water rinse tank
Wringer roll

Drver

Bridle roll

Exit side shear
Deflector roller
Tension reel
Hydraulic system
Lubricating system

Electrical equipment

<& KOBE STEEL,LTD.
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ITEM NO. : 108

EQUIPMENT : Cold Finishing Mill
SECTION : _ Rolling Shop
QUANTITY : 1

MAIN SPECIFICATION

Type : 4-high reversing
mill with hydraulic
push-up system

Dimension and weight

of coil to be rolled
Thickness : Max. 4.0 mm
width : 350 - 660 mm
Inside diameter : 508 mm
Outside diameter: Max. 1,300 mm

Weight Max. 4,500 kc

.

Dimension of finished
coil

Thickness : Min. 0.1 mm
Inside diameter : 508 mm

Outside diameter: Max. 1,300 mm

Rolling speed : 0 - 180/500 m/min

Coolant onil : Mine il oil

KOBELCO 13 the international trademark found on all KOBE STEEL' products <© KOBE STEEL, LYTD.
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KOBE.CO

P.

6.SP.14

ITEM NO. : 108

EQUIPMENT : Cold Finishing Mill
SECTION :  Rolling Shop
QUANTITY : 1

MAJCR COMPONENTS

KOBELCO is the international trademark found on all KOBE STEEL's produ.cts.

b)
c)
d)
e)

f)

g)
h)

i)

k)
1)
m)

n)

Coil car

Pav-off reel

Bridle roller unit

Mill proper

Tension reel with belt wrapper

Roll coolant system including
filtration

Fume exhaust system
Automatic gauge control system
Fume exhaust system

Fire extinquishing equipment for
mill proper and oil cellar

Roll coolant system
Hydraulic system
Lubricating system

Electrical equipment

<> KOBE STEEL,LTD.
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KOBELO P 6.5P.15

ITEM NO. : 109

EQUIPMENT : Degreasing Line
SECTION :__Rolling Shop
QUANTITY : 1

MAIN SPECIFICATION

Type Spray type

continuous
degreasing type

‘ Dimension and weight
of coil to be pickled
Thickness : 0.1 - 1.5 mm

Wicdth

(T3

350 -~ 660 mm
Tuside diameter : 508 mm
Outside di.meter: Max. 1,300 mm

Weight : Max. 4,000 kg

Line speed : 0 - 80 m/min

Chemicals to be : Diluted alkali
used for degreasing

KOBELCC! 13 the mternational trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.
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KOBELCO

P.

ITEM NO. : 109

EQUIPMENT : Degreasing Line
SECTION : Rolling Shop
QUANTITY : 1

MAJOR COMPONENTS

a)
b)
c)
a)
e)
£)
q)
k)
i)
3)
k)
1)
m)
n)
c)
p)
q)

r)

KOBELCO 15 the mternational trademark found on all XOBE STEEL's

Coil car

Pay-off reel
Roller leveller
Entry side shear
Stitcher
Degreasing tank
Water rinse tank
Scrubber

Hot-water rinse tank
Wringer roll

Drver

Bridle roll

Exit side shear
Deflector roll
Tension reel
Hydraulic system
Lubricating system

Electrical equipment

products.

6.SP.16

<©> KOBE STEEL,LTD.
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ITEM NO.

110

p. 6.SP.17

EQUIPMENT : A/P Line

SECTION

Rollirg Shop

QUANTITY = 1

MAIN SPECIFICATION

Type

Dimension and weight
of coil te be treated

Thickness
wWidth

Inside diameter

Outside diameter:

Weight

Temperature

Line speed

Capacity

Protective gas

Type of burner

Heating source

KOBELCO ¢ the nternational trademark found on all KOBE STEEL's produrts.

..

Centinuous
annealing ard
pickling line

0.1 - 1.0 mm
350 - 660 mm
508 mm

Max. 1,302 mm

4,000 kg

400 - 750°C

Max. 50 m/min

3 ton/h for 0.35 t
X 630w Brass

DX gas

Radiant tube burner

L.P.G.

<> KOBE STEEL,LTD.




A200182A0502

KOBELCO

P,

6.SP.18

ITEM NO. : 110
EQUIPMENT : A/P Line
SECTION : Rolling Shop
QUANTITY : 1

MAJOR CCMPONENTS

KOBELZ?D 1t the mternztional tra4ermack found o= 3" KOBE STEEL'S produc:s.

a)
b)
c)
d)
e)
£)
q)
h)
i)
3)
k)
1)
m)
n)
o)
p)
q)
r)
s)

t)

Coil car

Pay-off reel

Pinch roll

Entry side shear
Stitcher

Degreasing unit

Bridle roll unit

Entry side accumulator
Annealing furnace
Pickling tank

Water rinse tank
Scrubber

Hot-water rinse tank
Dryer

Exit side accumulator
Exit side shear
Tension reel with belt wrapper
Hydraulic system
Combustion system
Exhaust fan and duct

Electrical ecuipment

<& KUBE STEEL, LTD.




ITEM NO. : 111

P.

6.SP.19

EQUIFMENT : Heavy Gauge Slitting Machine

SECTION

Rolling Shop

QUANTITY

e

1

MAIN SPECIFICATION

Tvpe :

Dimension and weight
of coil to be slitted

Thickness :

Width

'Y

Inside diameter :
Outside diameter:

Weight

Width of finished
product

Line speed

No. of slit

KOBELCO is the mternational trademark found on all KOBE STEEL's products.

Drive cut type
with looper

0.6 -~ 2.0 mm

350 - 660 mm

508 mm

Max. 1,300 mm

Max. 4,000 kg

20 - 330 mm

Max. 200 m/min

Max. 20

<& KOBE STEEL,LTD.




A900182A0502

KOBELLO

ITEM NO. : 111

P.

6.SP.20

EQUIPMENT

Heavy Gauge Slitting Machine

SECTION : _Rolling Shop

QUANTITY : 1

MAJOR COMPONENTS

KOBELCO 1e .2 1nte-na’i0na’ tratama-t found r= 2! KOES STEEL's producis

a)
b)
c)
d)
e)
£)
g)
h)
i)
3)
k)
1)

m)

Coil car

Pay-off reel
Off-gauge winder
Pinch roll and flattener roll
Entry side looper
Cutter stand

Exit side lcoper
Tension pad
Tension reel

Scrap winder
Hydraulic svstem
Lubricating system

Electrical equipment

<& KOBE STEEL,LTD.




A900182A05C2

P.

6.5pP.21

ITEM NO. : 112

EQUIPMENT : Light Gauge Slitting Machine
SECTION : _Rolling Shop

QUANTITY : 1

MAIN SPECIFICATION

Type

Dimension and weight
of coil to be slitted

Th

ickness

Width

Inside diameter

Outside diameter:

Weight

Width of finished

product

Line speed

No.

of slit line

KOBELCO 13 the mternational trademark found on all KOBE STEEL's products.

Drive type with
looper

0.1 - 1.0 mm

350 - 660 mm
508 mm
Max. 1,300 mm

Max. 4,000 kg

20 - 330 mm

Max. 200 m/min

Max. 20

<& KOBE STEEL,LTD.




A900182A0502

KOBELCO

ITEM NO.

.o

112

p.

6.SP,22

EQUIPMENT :

Light Gauge Slitting Machine

SECTION

Rolling Shop

QUANTITY 1

.o

MAJOR COMPONENTS

a)
b)
c)
d)
e)
£)
g)
h)
i)
J)
k)
1)

m)

|
KOBELC?D 1e the intesantiona’ tra2ema foun? 7.~ 4" KOES STEEL's nrodusl..

Coil car

Pay-off reel
Off-gauge winder
Pinch roll and flattener roll
Entry side looper
Cutter stand

Exit side looper
Tension pad
Tension reel

Scrap baller
Hydroulic system
Lubricating system

Electrical equipment

<> KOBE STEEL,LTD,




A900182A0502

KOBELCO

ITEM NO. : 113

p. 6.SP.23

EQUIPMENT : Cut-to-Length Machine

SECTION : Rolling Shop

QUANTITY : 1

MAIN SPECIFICATION

Type

Dimension and weight

of coil to be cut
Thickness
width

Inside diameter

Outside diameter:

Weight

Cutting length

Line speed

KOBELCO 18 the mternational trademark found on il KOBE STEEL's products.

Flying shear

0.3 - 3.5 mm

350 - 660 mm

508 mm

Max. 1,300 mm

Max. 4,000 kg

600 -~ 1,800 mm

0 - 80 m/min

<> KOBE STEEL,ATD.




R900182AC502

KOBELCO P 6.5P.2¢

ITEM NO. : 113

EQUIPMENT : Cut-to-Length Machine

SECTION

Rolling Shop

QUANTITY 1

MAJOR COMPONENTS

a) Coil car

b) Pay-off reel

c) Pinch roll and flattener roll
d) Side trimmer

e) Scrap chopper

f) Leveller

g) Looper

h) Guide roll anéd measuring roll
i} Cutter stand

j) Runout conveyor

k) Scrap piler

1) Prime piler

m) Hydraulic system

n) Lubricating system

o) Electrical equipment

KOBELCO s the mternstional irademark found on all KOBE STEEL' products. <& KOBE STEEL,LYD.




A20018220502

KOBELCO P 6.SP.25

ITEM NO. : 114

EQUIPMENT : Large Roll Grinding Machine
SECTION : Rolling Shop
QUANTITY : 1

MAIN SPECIFICATION

Type : Wheel traverse with
cambering device

Diameter to be
ground

400 - 1,000 mm

Weight between : Maex. § ton
centers

Distance between
centers

Max. 4,000 mm

Dimension of wheel: 610 mm dia. x
75 mm width

MAJOR COMPONENTS

a) Grinding machine proper including
. Headstock
. Footstock
. Wheel head with cambering device
. Carriage

b) Diamond tool for wheel truing

c) Coolant system

d) Electrical equipment

KOBELCO 13 the mternatioral trademark found on all KOBE STEELY products. <& KOBE STEEL,LTD.




£900182A0502

KOBELCO P 6.SP.26

ITEM NO. 115

EQUIPMENT

Small Roll Grinding Machine

SECT10N : Rolling Shop

QUANTITY : 1

MAIN SPECIFICATION

Type : Roll traverse with
cambering device

Diameter to be : 50 - 500 mm

ground

Weight between : Max. 3 ton

centers

Distance between : Max. 3,000 mm
centers

Dimension of wheel: 610 mm dia. x
75 mm width

MAJOR COMPONENTS

a) Grinding machine proper including
. Headstock
. Footstock
. Table ard longitudinal feed device
. Wheel head with cambering device
b) Diamond tool for wheel truing
c) Coolant system

d) Electrical equipment

KOBELCO s the miernatonal trademark found on all KUBE STEEL's products <> KOBE STEEL,LTD.




»900182a0502

KOBEICO b 6.59.27

ITEM NO. : 116

EQUIPMENT : Scalping BRlade Sharpener
SECTION : Rolling Shop

QUANTITY : 1

MAIN SPECIFICATION

Type : Wet cut

Cutter to be
sharpened

Diameter Max. 205 mm

Overall length

Max. 1,230 mm

Helical angle 0 - 30°

Blade material

Tungsten carbide

Tabhle
Swing on table : Max. 240 mm
Stroke : 1,000 mm
Drive : Bydraulic

Grin@inq wheel

carriage

Vertical Max. 100 mm

movement

250 mm dia. x
13 mm wide

Wheel size

MAJOR COMPONENTS

a) Coolant system
b) Hydraulic system

c) Electrical equipment

KOBELCO 13 the mternational trademark found on ail KOBE STZEL's products. <> KOBE STEEL,LYD.




A200182A0502

KOBELCO e, 6.57.28

ITEM NO. : 151

EQUIPMENT : Briquette Press with Dryer
SECTION : Raw Material Handling
QUANTITY : 1

MAIN SPECIFICATICN

Type Hydraulic press

Form of scrap

Scalped chip from
Scalping Machine

Dimension of : 120 mm dia. x
briquette 30 - 100 mm
Capacity : 1,000 kg/hour

Heating source : L.P.G.

MAJOR COMPONENTS

a) Scrap hopper

b) Belt conveyor

c) Vibration feeder

d) Kiln type drving unit
e) Hydraulic press

f} Chain conveyor

g) Hvdraulic system

KOBELCO 13 the mtarnational trademark found on ail KOBE STEEL'S products <& KOBE STEEL,LTD.




A900182A0502

KOBEL(O P 6.SP.29

ITEM NO. : 152

EQUIPMENT : Plate Shear

SECTION : _Raw Material Handling
QUANTITY : 2

MAIN SPECIFICATION

Tvpe : Standard gap shear

P

Dimension of plate
to be sheared

Thickness : Max. 25 mm
Length : Max. 1,850 mm
Shearing cycle : 26 cycle/min

Plate clamp

Hvdraulic clamp

Back gauge length S - 750 mm

MAJOﬁ COMPONENTS

a) Ailr compressor
b) ~reeding table

c) Receiving table

KOBELCO 18 the mternational trademark found on all XOBE STEEL'S products. <> KOBE STEEL,LTD.




A%00182A0502

KOBELCO b, 6.5P.30
ITEM NO. : 153
EQUIPMENT : Dust Collector
SECTION : _Raw Material Handling
QUANTITY : 1

MATN SPECIFICATION

MAJOR COMPONENTS

Type : Bag filter

)
Y
o]

Turbo fan

1,800 m3/hour at
130°C

Capacity

Static pressure : 450 mmH,0

Bag Polyester

a) Hood and duct
b} Dust discharger

c) Electrical eguipment

KOBELCO 13 the mternational trademark found on all KOBE STEEL' products. <& KOBE STEEL,LTD.




A£900182R0502

KOBELCO

ITEM NO. : 154

P.

6.SP.31

EQUIPMENT : Platform Scale
SECTION : _Raw Material Handling
QUANTITY : 2

MAIN SPECIFICATION

(1) Capacity
Scale

oty

(2) Capacity
Scale

Qty

MAJOR COMPONENTS

a) Reccrder

b} Printer

KOBELCO is the mternstional trademark found on ail KOBE STEEL'S products.

Max. 5,000 kg
5 kg

1 set

Max. 2,000 kg
2 kg

1 set

<> KOBE STEEL,LYD.




A°00182a0502

KOBALLO

ITEM NO. : 163

EQUIPMENT : Packing Table with Jib Crane
SECTION :  Packing Facility
QUANTITY 5

MAIN SPECIFICATION

Tvpe : Roller table type

Dimensicn of table

1,000 mm wide x
5,000 mm long

Roller

e

Rubber lining

Rollier drive

e

By AC motor

MAJOR CCMPONENTS

a) Receiving table

b) Working table

c) Discharging table

d) Jib crane (max. 1 ton)

e) Vacuum lifter

KOBELCO rs tha mternational trademark found on ail KOBE STEEL'S products <& KOBE STEEL,LTD.




A900182A0502

P. 6.SP.35

ITEM NO. : 164

EQUIPMENT : Packing Tool
SECTION : Packino Facility
QUANTITY : 10

MATIN SPECIFICATION

(1)

(2)

(3)

(4)

Straping tool:

Strap

Paper feeder

Strap
dispenser

KOBELCO is the mternational trademark found on all KOBE STEEL's products.

Signode model

Approx. 20 mm wide
band (steel, brass,
polypropylene,
etc.)

Manual roller type

Signode model

<& KOBE STEEL,LTD.




A%U01BLAGDO02

ITEM NO. : 201

FQUIPMENT : Lathe

SECTION : Mainterance Shop

QUANTITY

MAIN SPECIFICATION

(1) Swing over Max. 750 mm

bed

Swing over : Max. 500 mm
carriage

Distance
beiween
centers

.

Max. 2,500 mm

Width of bed : 500 - 600 mm

Main motor AC 15 kW

(2) Swing over Max. 5300 mm

bed

Swing over Max. 300 mm

carriage

Distance
between
centers

Max. 1,000 mm

Width of bed

300 mm

Main motor : AC 7.5 kw

MAJOR COMPONENTS

a} Coclant system

b} Lighting facilities
c) Center

d) Driving dog

¢) Chuck

f} Service tools and tool box

g} Other standard accessories

KOBELCC 13 the mternational trademark found on all KOBE STEEL's products. <> KO3E STEEL,LYD.




~YUULIDZALO502

p. 6.SP.37

ITEM NO. : 202

EQUIPMENT : Drilling Machine
SECTICN : Maintenance Shop
QUANTITY : 1

MAIN SPECIFICATION

Swing Max. 750 mm

Drilling capacity : Max. 50 mm dia.
for steel

Screwing capacity : Max. 30 mm dia.
for steel

Distance between Mex. 750 mm
table top and Min. 75 mm .
spindle end

Distance between : Max. 1,000 mm
base top and Min. 800 mm
spindle end

Spindle taper hole: M.T. No.4
type

Main motor Approx. AC 2.2 kW

MAJOR COMPONENTS

a) Ordinary drill
b) Service tools and tool box

¢) Other standard accessories

KOBELCO is the mternational trademark found on afl KOBE STEEL'S products. <> KOBE STEEL,LTD.




A900182A0502

KOBE(O P 6.SP.38

ITEM NO. : 203

EQUIPMENT : Shaping Machine
SECTION :  Maintenance Shop
QUANTITY : 1

MAIN SPECIFICATION

Ram stroke Max. 650 mm

Shaping width : Max. 650 rum

Distance between Max. 450 mm
table top uind

underface of ram

Table dimension

Approx. 600 mm x
400 rm

Vertical travel of: Approx. 650 mm
table

Main motor Approx. AC 2.2 kW

MAJOR COMPONENTS

a) Machine vice
b) Service tools and tool box

c) Other standard accessories

KOBELCO 18 the international trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LTD.




A900182A0502

KOBELCO r. §.5P.39
ITEM NO. : 204
EQUIPMENT : Double Head Grinder
SECTION : Maintenance Shop
QUANTITY : 2
MAIN SPECIFICATION
Grinding wheel : Approx. 300 mm x
dimension 50 mm x 25 mm
(dia. x bore x
width)
Distance between : Approx. S00 mm
wheels
Main motor : Approx. 0.75 kW

MAJOR CCMPONENTS

a) Grinding wheel

b) Service tools and tool box

c) Other standard accessories

KOBELCO 15 the nternational trademark found on all KOBE STEEL' products.

< KOBE STEEL,LTD.




A900182A0502

ITEM NO.

205

P. 6.SP.40

EQUIPMENT : Metal Cutter

SECTION

Maintenance Shop

1

QUANTITY

MAIN SPECIFICATION

Dimension of

Approx. 350 mm Xx

cutter blade S0 mm x 2.5 mm
(dia. x bore x
thickness)

Stopper stroke : 0 -1,000 mm

Main motor : 1.1 kw

MAJOR COMPONENTS

a)
b)
c)

d)

Coolant system
Cutter blade
Service tools and tool box

Other standard accessories

KOBELCO 18 the miernational trademark found on all KOBE STEEL's procucts. <> KOBE STEEL,LTD.




A900162A0502

KOBELCO b 65741
ITTEM NO. : 206
EQUIPMENT : 2Arc Welding Machine
SECTION : Maintenance Shop
QUANTITY : 3

MAIN SPECIFICATION

Type : Electric arc tvpe
with electric shock
absorber

‘ Electric current =: (1) 180 - 220A
(2) 300 - 360CA

(3) 400 - 480A
each 1 piece

MAJOR COMPONENTS

a) Cable and electric holder
b) Service tools and tool box

c}) Other standard accessories

KOBELCO 18 the mternational trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LTD.




A900182A0502

ITEM NO. :

P. 6.SP.42

207

EQUIPMENT :

Gas Cutting Torch

SECTION

Maintenance Shop

QUANTITY

6

MAIN SPECIFICATION

Propane/oxvgen mix
nozzle type

Type

Nozzle diameter : 1.6, 2.3, 3.4 (rmm)
each 2 pieces

MAJOR COMPONENTS

a)} Propane and oxygen cylinder set with
pressure regulator

b) Carriage cart for cylinders

c) Rubber hose

KOBELCO rs the mternstional trademark found on ail KOBE STEEL'S products. <> KOBE STEEL,LTD.




K200182A0502

KOBELLO . 6.5P.03

ITEM XO. : 208

EQUIPMENT : Surface Plate
SECTION : Maintenance Shop
QUANTITY : 2

MAIN SPECIFICATION

Dimension of plate: (1) 900 mm x 200 mm
x 150 mmt
(2) 1,800 mm x
2,700 mm x
150 mmt
each 1 piece

Material : Steel
Machined surface : Max. roughness
finish Rmax. = 6.3 micron
meter
Rave. = 1.6 micron
meter

KOBELCO 1 the mternational trademark found on all KOBE STEEL'S products <& KOBE STEEL,LTD.




nYCULGZALILL

ITEM NO. : 301

EQUIPMENT : Overheaé Crane 10/5 Ton

SECTION

Transportation Facility (Foundry Shop)

QUANTITY

3

MAIN SPECIFICATION

Rated load : Main hoist = 10 ton
Sub hoist = S ton

Span : 18.6 m

Lift : 10m

Speed : Lift = 8 m/min
Traverse = 40 m/min
Travel = 120 m/min

Motor : Lift = 22 kW/

15 kW

Traverse = 2.2 kW
Travel = 15 kW

Rail < Min. 30 kg/m

MAJOR COMPONENTS

a) Crane hook
b) C-hook for coil lifting

c) Sling wire rope

KOBELCO 8 the wternational trademark found on ail KOBE STEEL's products. <& KOBE STEEL,LTD.




SAdvuillonc v,

KOB&L(O P 6.SP.45

ITEM NO. : 302

EQUIPMENT

Overhead Crane 10/5 Ton

SECTION :__aransportation Facility (Rolling Shop)

QUANTITY

2

MAIN SPECIFICATION

Rated load : Main hoist = 10 ton
Sub hoist = S ton

Span : 22.6nm

Lift : 10m

Speed : Lift = 8 m/min
Traverse = 40 m/min
Travel = 120 m/min

Motor : Lift = 22 kWw/

15 kW

Traverse = 2.2 kW
Travel = 15 kW

Rail : Min. 30 kg/m

MAJCR COMPONENTS

a) Crane hook
b) C-hook for coil lifting

c) Sling wire rope

KOBELCO 18 the mternationai trademark found on alt KOBE STEEL'S pmducts <©'KOBE STEEL,LTD.




ITEM NO.

p. 6.SP.46

303

EQUIPMENT :

Overhead Crane S5 Ton

SECTICN

Transportation Facility (Rolling Shop)

QUANTITY

7

MAIN SPECIFICATION

Rated load : 5 ton

Span : 22.6m

Lift : 10m

Speed : Lift = 12 m/min
Traverse = 40 m/min
Travel = 120 m/min

Motor : Lift = 15 kW
Traverse = 2.2 kW
Travel = 5.5 kW

Rail : Min. 22 kg/m

MAJOR COMPOWENTS

2) Crane hook
b) C-hook for coil lifting

c) Sling wire rope

KOBELCO ts the mternstional trademark found on all KOBE STEEL's products. <> KOBE STEEL,LTD.




ASG0182A0502

KOB&L(O P 6.SP.47

ITEM NO.

304

EQUIPMENT

Traverser

SECTION

Transportation Facilitv

QUANTITY

4

MAIN SPECIFICATION

Type : Electric motor
driven on rails

Load capacity 20 ton

Travelling speed

Approx. 15 m/min

Travelling : Two (2) sets 41.
12

2 m
distance Two (2) sets .7 m

Travelling wheel

Quantity : Four (4)
Cuter diameter : 600 mm
Chassis size
width : 1,800 mm
Length : 4,000 mm
Motor : One (1) - 5.5 kW
Ccntrol : Pendant switch
control and remcte
radio control
Brake : Magnet brake

KOBELCO is the mternational trademark found on all KOBE STEEL'S products. <& KOBE STEEL,LTD.




AGCOleZA0502

KOBELCO b. 6.SP.48
ITEM NO. : 304
EQUIPMENT : Traverser
SECTION : Transportation Facility

QUANTITY : 4

MAJOR COMPONENTS

a) Rails and fittings

b) Pendant switch and remote control
switch

c) Electrical equipment

KOBELCO 18 the miernational trademark found on all KOBE STEEL'S products. <> KOBE STEEL,LTD.




A900182A0502

KOBELCO P 6.52.49
ITEM NO. : 305
EQUIPMENT : Fork Lift
SECTION : _Transportation Facility
QUANTITY : 3

MAIN SPECIFICATICON

Type

Capacity

Lift height

Lift speed

Travel speed

Own weight

KOBELCO is the mternational tredemark found on all KOBE STEEL's produc?s.

Electric battery
driven

Max. 5,000 kg
Max. 3,000 mm
200 mm/sec

Max. 12 km/hour
with stepless
control

9,000 kg

<©> KOBE STEEL, LTD.




A900182C01CE

KOBELCO voo6euT
ITEM NO. : 401
EQUIPMENT : Raw Water Treatment
SECTION : Utility Supply Station
QUANTITY = 1

MAJOR COMPONENTS AND SPECIFICATION

a)

b)

c)

d)

e)

f)

q)

h)

i)

3)

k)

1)

Raw water :
basin

Raw water pump:

Chemical
dosing unit

Clarifier :

Sludge :
discharge pump

Clarified :
water basin

Filter feed :
pump

Gravity filter:

Rackwash water:
basin

Backwash water:
pump

Filtered water:
basin

Softener feed :
pump

KOBELCO 15 the mternational trademark found on all KOBE STEEL's products.

1 x 1,000 n°

2 x 100 m3/h x
10 mAg

I

1 x 100 m3/h

2 x 0.5 m3/h X
20 mAg

1 x 100 m°

2 x 100 m3/h b4
12 mAg

2 x 50 m3/h

1 x 50 m3

2 x4 m3/h pd
12 mAq

1 x 300 m>

2 X 60 m3/h X
25 mAg

<> KOBE STEEL,LTD.




A900182C01C5

KOBELCO v. 6.01.2
ITEM NO. s 401
ECUIPMENT : Raw Water Treatment
SECTION : Utility Supply Station
QUANTITY : 1

MAJOR COMPONENTS AND SPECIFICATION

m)

n)

o)

p)

q)

r)

s)

t)

Softener :

Salt
dissolving
tank

Salt solution :
pump

Fresh water :
basin

Fresh water :
pump

Make-up water :
pump

Miscellaneous :
use water pump

Piping :
materials

Refer to the attached drawings:

- Fig. UT.1 :

- Fig. UT.2

KOBELCO 15 the nternational trademark found on all KOBE STEEL's products.

1 x 60 m3/h

1 x 20 m3

2 x1 m3/h X
15 mAq

1 x 250 m3

2 X 50 m3/h x
45 mAg

2 x 70 m3/h x
10 miq

2 x 10 m3/h x
30 mAg

1 lot

Utility Station
Flow Diagram

Utility Station
Layout

< KOBE STEEL,LTD.




A900182C0106

ITEM NO. : 402

pP. 6.UT.3

ECUIPMENT : Cooling Tower and Pump
SECTION : Utility Supply Station
QUANTITY : 1

MAJOR COMPONENTS AND SPECIFICATION

a)

b)

4)

e)

£f)

q)

h)

Cooling tower :

Chemical
dosing unit

Cold water :
basin

Cooling water :
pump

Emergency
water pump

Hot water :
basin

Hot water pump:

Piping :
materials

Refer to the attached drawings:

- Fig. UT.1

- Fig. UT.2 :

KOBELCO 13 the mternational trademark found on all KOBE STEEL's products.

1 x 1,300 m3/h X
3 cells

1

for scale

inhibitor

1 x 350m

3

3 x 650 m3/h x
50 mAq

1 x 80 m>/h x
50 mAg driven by
diesel engine

3

1 300 m

3 x 650 m3/h x
15 mAg

1

lot

Utility Station
Flow Diagram

Utiliey Station
Layout

<> KOBE STEEL,LTD.




A900182C0106

KOBELCO . 604
ITEM NO. : 403
EQUIPMENT : Boiler
SECTION : Utility Supply Station
QUANTITY : 1

MAJOR CCMPONENTS AND SPECIFICATION

KOBELCO s the mternational trademark found on ali KOBE STEEL's products.

a)

b)

c)

d)

e)

£f)

q)

Boiler

1 x 4 th/hr X
7 kg/cm

Water tank

Steam pressure reducing valve
Steam trap

Exhaust duct with damper
Expansion joint

Piping : 1 lot
materials

<> KOBE STEEL,LYD.




A900182C0106

KOBELCO b 6.UT.5
ITEM NO. : 404
EQUIPMENT : Air Compressor
SECTION :  Utility Supplv Station
QUANTITY : 3

MAJOR COMPONENTS AND SPECIFICATION

a) Air compressor:

b) Compressor :
motor

c) Air receiver :

d) Piping
materials

KOBELCO 18 the mternational trademark found on all KOBE STEEL' products.

3 x 1,390 xm3/h x
7 kg/cm

1 x 200 kW x 4p

1 lot

<& KOSE STEEL,LTD.




2260182C0106

KOBELCO v. 6.UT.6
ITEM NO. : 405
EQUIPMENT : LPG Station
SECTION :  Utility Supplv Station

QUANTITY

1

MAJOR COMPCNENTS AND SPECIFICATION

a)

b)

c)

d)

e)

f)

LPG storage

tank

Feed pump

Vaporizer

Mixer

Surge tank

Piping
materials

KOBELCO 18 the miernational trademark found on all KOBE STEEL's products

(Y}

"

(X}

0.3 ton/h

€.3 ton/h

0.3 ton/h

<> KOBE STEEL, LTD.




avtLuitoCUulub

KOBELCO b 6.UT.T
ITEM NO. : 406
EQUIPMENT : Diesel 0il Tank
SECTION : Utilitv Supply Station
QUANTITY : 1

MAJOR COMPONENTS AND SPECIFICATION

a) Diesel oil : 1 x20m
tank

b) 0il feed pump : 2 x 54 lit./min x

. 3 kgf/cm

1 lot

c) Piping
materials

KOBELCO 18 the mternational trademark found on ail KOBE STEEL'S products. <> KOBE STEEL,LTD.
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KOBELLO b €.vr.8

ITEM NO. : 410

EQUIPMENT : Fire Fighting Equipment

SECTIOR

Utility Supply Staticn

QUANTITY

1

MAJOR COMPONENTS AND SPECIFICATION

a) Fire water 1 x 230 m3/h x 70 mAg

(X}

pump driven by electric
motor
‘ b) Fire water : 1 x 230 m3/h x 70 mAqg
pump driven by diesel

engine

c) Jockyv pump 1 x 4.5 m3/h x 70 mAg

d) Hydrant : 12

e) Hosereel : 30

f) Portable : 100
extinguisher

g) Piping : 1 lot

. materials

KOBELCO 15 the mternationa’ trademark found on alf KOBE STEELY products. <> KOBE STEEL,LTD.
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KOBELLO LR

ITEM NO. 420

EQUIPMENT : Waste Water Treatment Svstem

SECTION : Utilitv Supplv Station

X3

QUANTITY 1

MAJCOR COMPONENTS AND SPECIFICATION

a) Clarifier rake: 1 x center shaft

type
b) Sludge : 1 x 2.4 mdia. x
thickener 3 mh

c} Cake hopper : 1 x4nmn

d) Fume scrubber : 1 x 250 mm dia. x
620 rumh

e} Filter : 1 x pressure filter
type

f) ©Dehydrator : 1 x automatic press
tvpe

g) Reaction tank : 1 x 8.8 m3 with mixer

h) Coagulation : 1 x 2.75 m3 with

tank mixer
i) Neutralization: 1 x 8.8 m3 with
tank mixer

j} Coagulant acid: 1 x 27.5 m3 with
dissolving tank mixer

k) Hydrochloric : 1 x 2 m>
acid storage
tank

KOBELCO rs the mternational trademark found on sl KOBE STEEL's products. <> KOBE STEEL,LTD.
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KOBELCO

ITEM XNO. : 420

P. 6.UT.10

EQUIPMENT : Waste Water Treatment System
SECTION : Utility Supply Station
QUANTITY : 1

MAJOR_ COMPONENTS AND SPECIFICATION

1)

m)

n)

o)

P)

Hydrochloric
acid dilution
tank

Filter cloth
washing water
tank

Ferric
chloride
storage tank

Lime
dissolving
tank

Pumps and
piping
materials

KOBELCO s the mternstional trademark found on all KOBE STEEL's products.

(Y}

1 x 0.85 m° with
mixer

1 x0.2m

1 x 18 m°> with

mixer

1 lot

<& KOBE STEEL,LTD.
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ITEM NO. : 500

EQUIPMENT : Electrical Equipment (all included)
SECTION : Electrical Equipment

QUANTITY : 1

1. General Concept

1)

Incoming power

Two (2) incoming lines at 138 kv, 60 Hz, 3-phase
electric powzr shall be received and terminated by the
local Electric Power Co. to the take-over points on the

steel structure in the outdoor substation.

If both the lines are fed from same source of supply bv
Electric Power Co., then both the lines will be
energized in parallel operation at 138 kV for added
reliability. Otherwise btoth the lines will be energized
to feed plant load independently with all bus-section

breakers cpen circuited.

The 138 kV source of supply from Electric Power Co. will
have solidly grounded neutral system. Also all the
equipments will be designed based on the maximum fault
level at 138 kV (with both lines in parallel operation)
be 5,000 MVA and maximum voltage and frequency variation

within +5% and +1% respectively, at 138 kV.

KOBELCO 18 the international irademark found on all KOBE STEEL' products. <& KOBE STEEL,LTD.
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ITEM NO.

500

p. 6.EL.2

EQUIPMENT

Electrical Equioment (all included)

SECTION

Electrical Eguipment

QUANTITY

1

2) Utilization voltages

Following voltage levels will be adopted for various

applications:

a)

b)

c)

d)

e)

f)

q)

h)

i)

System voltage

138 kV, 3-phase, 3-wire, AC
(Neutral grounded directly)

11 kv, 3-phase, 3-wire, AC
(Neutral grounded throuch
200A resistor)

3.3 kv, 3-phase, 3-wire, AC
(Neutral grounded through
150A resistor)

460V, 3-phase, 3-wire, AC
(Neutral grounded directly)

230/460vV,
AC
(Neutral grounded directly)

3~phase, 4-wire,

750V, 2-wire, DC
{Ungrounded)

440V, 2-wire, DC
{Ungrounded)

220v, 2-wire, DC
(Ungrounded)

220V, 1l-phase, 2-wire, AC

KOBELCO is the international trademark found on all KOBE STEEL's products.

Application

Incoming supply to the
substation

Primary power distribution,
supply to furnace
transformers

Supply to thyristor
transformer rated above
400 kVA, AC motors above
200 kW

Thyristor transformers of
400 kVA and below, AC
motors of 200 kW or smaller

Local power distribution,
miscellaneous power supply,
lighting and socket outlet
system

DC motors rated 400 kwWw and
above

DC motors rated less than
400 kw

Smaller capacity DC motors

Logic control system,
solenoid valves

<> KOBE STEEL,LTD.




~900182C0106

ITEM NO. : 500
EQUIPMENT : Electrical Equipment (all included)
SECTION : Electrical Equipment
QUANTITY : 1
Svstem voltage Epplication
j) 110V, 2-wire, AC Power supply to control
(Ungrounded) system and annunciators
k) 110V, 2-wire, DC Switchgear control
(Ungrounded) circuits, hardwired logic
‘ and interlocking circuits
1) Others As per manufacturers
practice for standard
products

3) Standards
in general, relevant International Electrotechnical
Commission (IEC) recommendations and Japanese Standards
will be adopted for system and equipment design.
However for certain special equipment (e.g. thyristor

panels, PLCs) respective manufuacturer's standard will be

. applied.

4) Reference drawing
For detail of distribution system, refer single line

diagram, drawing nos.

a) 500 - DE51-00001

b) 500 - DE51-00002
¢c) 500 - DE51-000603
d) 500 - DES1-00004

KOBELCO is the international trademark found on all KOBE STEEL' products. <& KOBE STEEL,LTD.
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KOBELCO P 6.BL.4

ITEM NO. : 500

EQUIPMENT : Electrical Equipment (all included)
SECTION : Electrical Equiprent

QUANTITY = 1

2. Power Receiving and Step-down

1) 138 kV Power receiving and step-down
A set of SF6 Gas Insulated Switchgear (GIS) and
transformers will be provided outdoor to receive the

138 kv, 3-phase, 60 Hz power and step it down to 11 k