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FOREWORD

The Government of Japan, in response to the request of ECAFE, decided to conduct a survey
on the possibilities of regional cooperation for the development of steel industry in the six South-
east Asian countries (Taiwan, Philippines, Indonesia, Singapore, Malaysia and Thailand), and entrusted
the execution of the survey with The Overseas Technical Cooperation Agency.

The survey mission was organized in two groups, each comprising eight team members, parti-
cipated by one (executive) secretary from ECAFE. The first group was headed by Mr. Torao
Okumura, Managing Director of The Japan Iron and Steel Federation and the second group, by
Mr. Shintaro Tabata, Executive Director of The Iron and Steel Institute of Japan. The survey in
the three countries, namely, Taiwan, the Philippines and Indonesia, was carried out by the First
Group during a period of 23 days from June 19, 1968 to July 11, 1968 and another in the three
countries, namely, Singapore, Malaysia and Thailand, was conducted by the Second Group during 2
24 day period from July 22, 1968 to August 14, 1968, in which prevailing situation of steel indus-
tries in these countries were observed and necessery data was gathered.

Thanks to the assistance and cooperation of ECAFE and the governments concemed, the
survey activities in these countries were smoothly carried out, and the report on the findings of
the survey is now ready for submission.

We shall be more than happy if the report submitted contributes to the development of steel
industries in the six Southeast Asian countries and at the same titne further friendship between
these countries and Japan.

Finally, I express my grateful appreciation to the ECAFE and the governments of the six

countries for their generous assistance and cooperation rendered to the team during this survey.

January 1969

A //%@;V“

Shinichi Shibusawa
Director General
Overseas Technical Cooperation Agency
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1. INTRODUCTION

Duning its second session held at Bangkok in March 1967, the Asin Industnal Development Councit
(AIDC) recommended the organization of the first survey mission to study possibilities of regional coopera-
tion for the development of the iron and steel industry in the establishment of large technologically and
economucally viable integrated steel plants.

The mussion consisted of eleven steel experts and two member-secretaries from the Secretariat. It
conducted on-the spot-surveys in the six Southeast Asian countries (Timiwan, the Philippines, Indonesia,

Singapore, Malaysia, and Thailand) during the period from July 30 through September 9.

The report of the first survey mussion was discussed in the third sesston of AIDC held at Bangkok
from February 12 to 19, 1968 with the participation of 18 countries and other international organizations.

The summary of 1ts findings, among others, was as follows:

{a) The six countries indicated their unammous approval of the recommendations made by the
First Survey Mission and their willingness for a united effort n the promotion and development of

the wron and steel industry.

{b) The urgent need for cooperation of development plans among the six countries to ensure the

most effective utihzation of the mmeral and other natural resources for iron and steel production.

(c) The potential market and resources in Southeast Asia is sufficient to justify the establishment

of a few integrated steel projects in thus subregion.

{d) It was also estimated that approximately USS2,200 million wili be required for the plant invest-
ment in steel plants. It was considered necessary to make a careful pre-investment feasibility studies
for such an enormous investment before undertaking the construction of possible steel projects
Pre-investment feasibility studies would be helpful to these countries in making decisions on the -
vestrent required, facintate the consultations and formulation of policies among the governments
concerned, and provide basss for the possible consideration of the assistance from financial inststu-
tions and the nterest of the private sector for the possible estabhshment of these projects. The
estimate of steel consumption of about 12 mulhion tons of crude steel in 1985 1 these countries was

considered moderate.

(e) It was considered necessary for the AIDC to rely upon to a great extent the assistance of

advanced countries and international organizations for undertaking these studies.

() Apart from thesc studies, the establishment of a steel nstitute was also recommended. How-
ever, 1t was the opinion that the estabhishment of such an institute would be necessary for the
secretariat and the nterested governments to make a preliminary survey on the purpose and scope

of responsimhty of the proposed nstitute.
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The Council expressed its appreciation to the Fapanese Government for its generous offer to make thess
studies without cost to the AIDC and the countries concerned. As a result of consultations between the

Japanese Government and the secretariat, the survey mission was organized with the following primary

objectives:

(@) To undertake pre-investment studies on four specific projects, paragraph 145, (Report of the
Iron and Steel Survey Mission) Document AIDC (3)/5.

(b) To hold consultations with the governments and business circles concerned; discuss ways and
means to harmonize and coordinate plans for the development of the iron and steel industry; parti-

cularly in respect of specialization in products mix to maximize productivity and efficiency.

(] In this context, the mission investigated steel demarids and markets. It studied types and sizes
of plants, equipment and processes; estimated capital investments and production costs. It suggested

the location: of plants in some of these countries.

This report consists of two parts: Part 1 contains (1) a general survey of the present structure in
plants for the expansion of steel industry in these countries, (2) the problem facing to the development,
and (3) conclusions and recommendations of the Mission. Part II contains the detailed feasibility studies
of steel projects in China (Taiwan), Indonesia, Singapore and Thailand. It also contains miscellaneous

informations on the steel plants in the Philippines and Malaysia.

The Mission consisted of two groups and one member from the secretariat. It was fielded from June
to August. The First group was headed by Mr. Torao Okumura and visited Taiwan, the Philippines and
Indonesia from June 19 to July 11, 1968. The second group was headed by Mr. Shintare Tabata and
visited Thailand, Malaysia and Singapore from July 22 to August 14, 1968.
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June 179, Wed.
» 20, Thu.
» 21, Fri.
» 22, 8Sat.
” 23, Sun.
» « 24, Mon.
" 25, Tue.
" 26, Wed
” 27, Thu.
" 28, Fri.
” 29, Sat,
” 30, Sun.
July 1, Mon.
" 2, Tue.

First Group

— Itineary of Survey Mission —

" Left Tokyo and arrived in Taipei.

In the morning; cburtesy“-call to Government of Republic China and had meeting
with the officials, 7 7

In the afternoon; courtesy call to Taiwan Steel & Iron Industries Association and

had meeiing with the officials,

Left Taipei and arrived in Kaohsiung.

In the morning; courtesy call to Kaohsiung Harbor Bureau and observation of the
facilities.

In the afternoon; Observation of Tang Eng Iron Works Ltd. and Dah-yung Steel
Mfg. Company Ltd.

In the morning; Observation of Taiwan Machinery Manufacturing Corporation.
Left Kachsiung and arrived at Taipei.

Arrangement of data and materials.

In the morning; Observation of Taiwan Ship-building Ltd. and courtesy call to
Keelung Harbor Bureau and observation of the facilities.

In the afternoon; Observation of Taiwan Iron Manufacturing Corporation and
Ming Fong Iron & Steel Works Ltd.

In the moming; courtesy call to Japanese Embassy

Left, Taipei and arrived in Manila.

In the morning; courtesy call to fapanese Embassy and ADB.

In the afternoon; courtesy call to Board of Investment and had meeting with the
officials and courtesy call to UNDP.

Left Manila and arrived in Iiigan.

In the afterncon; Visited Iligan Integrated Steel Mills.

In the morning; had meeting with Higan Integrated Steel Mill's officials.

Left Iligan and arrived in Manila,

In the morning; Observation of Elizalde Iron and Steel Co., Ltd.

In the morning; Arrangement of data and materials.

Left Manila and arrived in Djakarta,

In the morning; courtesy call to Japanese Embassy.

In the afternoon; Observation of Air Trading Coy’s Steel Factory.
In the morning; courtesy call to Ministry of Industry and had meeting with the

officials.
In the afterncon; Observation of Turabak Mas GI Steel Factory and Bakrie
Brothers Pipe Factory.
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Juiy 3’
" 4,
" 5,
» 6,
» 7,
3 8,
” 9’
» 10,
”» 11,

Wed.
Thur.

Fri.
Sat.

Sun.

Mon.

Tue.

Wed.
Thu.

Second Group

July 22,

"” 23.
T 24,
» 25’
" 26,
) 27,
v 28,
”» 29’
” 30,

Mon.,
Tue.

Wed,
Thu.,

Fri.

Sat,

Sun.

Mon.

Tue.

Observation of Tiilegon Steel Mills and Merak Harbor facilities )
In the morning; courtesy call to Tandjung Priok Harbor and observation of the
Facilities. o -
In the afternoon; Observation of PAKIN Ship Building Dock-Yards and PN
Sabang Merake Machinery Repair Work Shop, .

Left Djakarta and arrived in Surabaja. ,

In the morning; Observation of BARATA work shop and BISMA work shop.

In the afternoon; courtesy call to Surz;baja I-iarbor a_nd observation of the
facilities, -

Left Surabaja and arrived in Djakarta. )

In the morning; Arrangement of data and materials,

Left Djakarta and arrived in Bangkok. )

In the morning; courtesy call to .Tgpanese Embassy and visited ECAFE for the
reporting of survey.

Arrangement of data and materials,

Left Bangkok and arrived in Tokyo.

Left Tokyo and arrived in Bangkok.

In the morning; courtesy call to ECAFE and had meeting,

In the afternoon; courtesy call to Japanese Embassy and had meeting.
Arrangement of data and materials,

Left Bangkok and arrived in Singapore.

In the morning; courtesy call to EDB and had meeting with officials.

In the afternoon; Observation of Shimalpan Steel Industries Ltd.

In the morning; observation of the Malaysia Steel Pipe MFG., Co., Ltd, and
National Iron & Steel Mills Ltd.

In the afternoon; observation. of Jurong Shipyard Ltd., Eastern Wire MFG., Co.,
Lid. and Jurong Industry Estate.

In the morning; Arrangement of data and materials.

In the afternoon; discussion meeting with officials of EDB.

In the morning; meeting with officials of the Jurong Town Cooperation and EDB,
In the afternoon; observation of Singapore Galvanizing Industries Ltd.

Left Singapore and arrived in Kuala Lumpur.

Courtesy call to Japanese Embassy and had meeting with the officials,



July 31,- Wed.,

August 1,° Thu -

" -

”

”

»

n

”

£

L]

- !
£

2,

b o

10,

11,
12,
13,

14,

Fri. -

Sat,

Sun.

Mon.

Tue.

Wed.

Fri.

Sat,

Sun.

Mon,

Tue.

Wed.

In the moming; courtesy call to UNDP and had meeting with officials.

In the afternoon; courtesy call to FIDA and had meeting with officials,
" -In the morning; observation of United Malaysian'Steel Mill.
“Visited Sélangor State Development Cooperation.

* . Left Kuala Lumpur and arived in Penang.

Observation of Malayawata Steel Mill and Malayawata Charcoal Industry.
Arrangement of data and materials.

Left Penang and arrived in Kuala Lumpur.

Armangement of data and materials.

Left Kuala Lumpur and arrived in Bangkok.

In the morning; courtesy call to the Department of the Mineral Resources and
had meeting with the officials of the Dept.

Courtesy call to the Ministry of Industry and had meeting with the officials,

In the afternoon; courtesy call to Board of Investment had meeting with officials.
In the morning; visited State Railway of Thailand and had meeting with the
officials.

Observation of G.S. Steel Co., Ltd.

In the afternoon; observation of the Sangkasi Thai Co., Ltd., Thai Tin Plate MFG.,
Co., Ltd. and Thai Steel Pipe Industry Co., Ltd.

In the fnorning; visited Makkasan Workshop and had meeting with the officials of
State Railway of Thailand and Port Authority of Thailand.

In the afternoon; courtesy call to Yanhee Electricity Authority.

In the morning; observation of Bangkok Steel Industry Co., Ltd. and Sinthani
Industry Co., Ltd.

in ‘the afternoon; observation of Thailand Iron Works Co., Ltd. and Sathask Driam
Co., Ltd.

Inspected Sri-Racha (the proposed plant-site).

Observation of Siam Iron and Steel Co.

In the morning; visited ECAFE and Japanese Embassy for the last meeting and for
leaving greeting.

Left Bangkok and arrived in Tokyo.



2. PRINCIPAL THEME OF THE SURVEY

The principal work of the recent Japanese AIDC Survey Mission was confined only to the specific

projects recommended by the first survey mission in their report, paragraph 145, Document AIDC (3)/5.

These feasibility studies in this report are mainly directed towards the coordination of steel projects at the

rolling section that precedes integration. These are the projects that required urgent investigations. For

further clarification, the summary of the conclusions and recommendations made by the first Survey Mission

are described below.

137.

138.

139,

140.

The total steel consumption in the sub-region, in terms of crude steel equivalent, is estimated as
follows:
year 1000 tons
1966 3,050
1970 4,400
1975 6,400
1980 9,000
1985 12,100
An investigation of present known deposits of domestic raw materials shows that, for an expanded

steel consumption of these dimensions, neither iron or nor coal of necessary quality and quantity are avail-
able within the sub-region, nor is domestic scrap available in sufficient quantities. Therefore, in the short
term, the domnant portion of iron ore and coal (possible coke) will have to be obtained by import,
largely from Australia and India.

This constitute, however, no disadvantage, as the imported high grade raw materials will m« ¢ likely
permit production of iron and steel at a lower cost than would be possible when using the domestic raw
materials normally of lower grade. Considering the short transport distances from the above suppliers, the
imported iron ore and coal should be available to the sub-region at reasonable costs. Consequently, the

raw material situation would appear reassuring.

As the best and cheapest transport of iron ore and coal is nowadays performed in large bulk carriers
of over 50,000 tons, it is essential that modern large steel plants be located alongside deep-sea harbours
with efficient unloading facilities. This is particularly desirable for any sub-regional steel plants that are

designed for the future and it will permit high production at the lowest possible production cost over a

long period of time.

Nowadays, ideal site for a large steel plant is along-side a deep-sea harbour and if possible, near the
consumplion area also, This important criterion limits the number of places in which a regional steel

plant should be located. In the sub-region, good harbours exist at Kaohsiung (Taiwan) and Jurong



(Singapore); HMigan (Philippines) and possibly Merak (Indonesia) are satisfactory with further development.
In Malaysia, the development of Prai as an all-weather deep sea harbour should be considered.

Shiracha (Thailand) is said to be a potential good deep-sea harbour site.

141. For reliable large-scale iron and steel production only well introduced and proven processes can be
recommended by the mission. For instance, blast furnaces are best in most cases and electric pig iron
when power price is particularly favourable ‘compared with coke. Furthermore, for steel making, basic
oxygen converters and continuous as well as conventional casting practices are recommended.

Electric melting may also be envisaged. However, this does not prejudice the missions’ recommendation

to study and consider new processes.

142, There is a tendency for steel plant capacities to increase partly owing to increasing consumption
within the natural market area of the plant. Although rather small plant may under certain eircum-
stances be very economical and the first start for several reasons may have to envisage a moderate annual
capacity of 100-300 thousand tons, it is recommended that the possibilities for quick expansion to some-
thing like 500,000 tons and then a gradual expansion up to 1 million tons be foreseen. If the possibili-

. ties can be kept open for a still later expansion up to 2-3 million tons, this may be considered a reason-

able expansion potential in the foreseeable future.

143. Besides the production of ordinary steel, attention should be given to the production of some speciat
products viz. alloyed and special steel as well as foundry pig 1ron. These constitute a necessary part of

normal iron and steel consumption.

144, The possibilities for regional as well as economical development of steel production in the region
through optimum development strategy including erection of regional steel plants and specialization of
product mix must be carefuily scrutinized with regard to economic background and consequences.

The time available has not permited the mission to do so. Such studies are most suitable for joint ventures.

145. The following suggestions for joint ventures are well worth investigating at an early date in close co-

operation with the countries and the intending parties concerned:

(a) That Taiwan should establish a mill or mills te produce hot rolled coils and plates for the
eastern sub-region, China (Taiwan} and Philippines, bearing in mind that the Philippines has already

taken steps to establish a cold rolling mill;

(b) That Thailand should establish a cold rolling mill, preferably one which could meet the entire
market demand from the western sub-region (Malaysia, Singapore, indonesia and Thailand), bearing

in mind the feasibility of Indonesia’s participation in the manufacture of cold rolled products;

(o) That a mill for the production of billets to cover the whole sub-region should be established

in Singapore;



146.

147,

148,

(d) That Indonesia should continue its efforts to establish production of its entire requirements
of merchant bars.
Apart from the above proposals, the following should be studied at a later date, in particular as

regards economics:

(@) In view of the estimated future demand in the sub-segion, another hot strip mill will be
required in 1970-75.
As the site of the hot strip mill Malaysia is suggested because the next logical development of

Malayawata at Prai couid well be flat products;

(b) In view of the increasing tin plate requirements in this region, another electrolytic tinning line,
in addition to the two lines planned in the Philippines and Taiwan, will be needed. Thailand is
suggested, because the tinning line should be located near the cold rolling mill in order to secure
efficiency. However, transport costs of tin plates from Thailand to Malaysia, Singapore and Indonesia

must be taken inte account before the proposal can be implemented;

(c) As a hot strip mill is to be established in Taiwan and another possibly in Malaysia, a slab pro-

ducing plant will be needed. The Philippines is suggested as the possible site.

Possible sub-region co-operation in other subjects than making steel is recommended for investigation,

including:

(a) Co-operation in muneral over the region, jointly using existing facilities. The present knowledge
of mineral reserves is very limited and in a number of countries only a very minor part of the area

has been mvestigated;

(b} Joint research on utilization of domestic minerals, in order to find ways of using non-coking
coal for metallurgical purposes as well as of exploring methods and the possible economy of using
laterite and titanium containing iron sand for iron and steel production. All these minerals are
abundant in the sub-region, and a successful solution of these techno-economical problems would

be very fruitful;

(c) The lack of tramed and skilled man power is perhaps the most serious problemt involved in
the accelerated development of iron and steel production. The urgent need both for internal
traming programmes n each country and for a regional training programme within the sub-region
is obvious. [t is reccommended that the measures necessary to accelerate and hammonize the training

programmes should be investigated and implemented by a joint organization for the sub-region.

To complete, supplement and follow up all the work necessary for facilitating and increasing the
efficiency and sound development of the iron and steel industry in the region, the mission recommends
strongly the creation of a permanent joint organization, which may be called the South-cast Asian iron
and steel institute. For this reason, the Mission recommends further that a representative meeting with
the parties concerned in the sub-region should be convened at an early date under the aegis of ECAFEfAIDC

to implement this recommendation,
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3. REVIEW OF IRON AND STEEL INDUSTRY IN THE SIX COUNTRIES OF THE REGION

The details of the current situation of the iron and steel industry, the future prospect of supply and
demand, and the description of plant expansion projects in the six countries of the region are described

in Part II of this report. The following summary is presented as a precondition to the study of feasibility

of the four projects mentioned above.

3.1 Republic of China (Taiwan)

(1) Economic growth in Taiwan has been remarkable in recent years. GNP in 1967
attained a growth rate of 8.9%. Further industrialization and higher industrial level are
anticipated. The demand for steel products is rapidly increasing. The average growth rate
of steel demand in the last several years was 14% and the elasticity against the growth of
GNP was about 1.7, which would mean further increase in the demand for steel products

in the future. Forecast of demand for steel products is shown below.

Table 1. Forecast of Demand for Steel Products

(Unit: 1,000 tor)

Year 1966 1967 1970 1975 1980 1985
Flat products 238 345 545 870 1330
Others 352 517 722 1062 1612
Total steel products 590 862 1267 1932 20942

The table shows that the demand for steel products, particularly for flats will increase
considerably as a consequence of probable changes in the industrial structure in such as the

expansion of ship-building, food processing, rolling stock and electric equipment and

machinery manufacturing industries.

2) At present there are over 100 steel manufacturers in Taiwan. Qut of them, two plants
are equipped with iron and steel making facilities, although they are smal! in scale.
The majority of these plants are engaged in the production of only small shapes and bars of
various types from small ingots which are produced by electric arc furnaces or from rerolling

steel scrap.

Summary of annual production capacity of the existing facilities are as follows.
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Table 2. Annual Production Capacity of the Existing Facilities

Iron making 120,000 TfY
Steel making 500,000 ™
Shapes and bar rolling 600,000
Flat products rolling 60,000 »
Galvanizing 60,000 7
Hot dip tinning 20,000 **
Steel pipe making 65,000 "
Wire drawing and rope making 120,000 >

The steel production by electric arc furnaces has made a rapid development in the
post-war period. This was partly due to the relatively low cost of electricity. However,
the small capacity and inefficiency of the existing facilities, production is not enough to
meet demand for steel products in Taiwan at present. Furthermore, the lack of adequate rolling
facilities for flat products to meet the increasing demand for flats has necessitated the expendi-
ture of foreign currency totalling about US$40 million annually for the import of these products.
This situation causes a serious foreign exchange problem in the balance of payments 1n this

country and focuses the importance of the expansion of steel industry.

The Taiwan Government is, therefore, now pushing forward a drive for the rationali-
zation and modernization of the existing steel industry. It is also contemplating the establish-
ment of an integrated steel plant with an ultimate production capacity of about two million
tons of crude steel, which will be located at the Kaohsiung Harbor. This is an excellent site
for this plant in Taiwan.

A preparatory office was established as early as January of 1966 as a subordinate agency
of the Ministry of Economy of the Taiwan Government. The office is now drafting a detailed
working plan for the period up to Phase II and the new company after obtaining a government
approval is expected to function by the end of 1968,

The construction work is expected to be started in 1969,

Facilities for the proposed plant will be built in stages.

Phase I  (1969-1971) Electrolytic tinning line 80,000 TfY
Cold tandem mull 500,000 ™

Phase 1 (1971-1973) Hot strip mill 1,000,000
Expansion of tinmng line 160,000 »

Phase I (1973-1975) Iron and steel making 1,000,000

(crude steel)
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Phase IV (1979—1981) Expansion of the above facilities 2,000,000 T/Y

{crude steel)

3.2 ThePhilippines

The economy of the Philippines had made a rapid recovery in the post-war period. The
production in the country has already reached its pre-war level in 1949. The government is present-
ly working out a new 4 Year Economic Program (1967—1870) with the aim of promoting further
industrialization and also of the balanced development of both the industry and the agriculture
sectors. Real growth rate of economy in 1950’s was over 6% but the growth rate in the past
several years dropped to around 4%. Average growth rate recorded during the period from 1962
to 1966 was 4.6%.

It is expected that with the further accumulation of social overhead capital and industrializa-
tion, the rate of steel products in demand will increase accordingly.

Forecast of demand for steel products is shown below.

Table 3. Forecast of Demand for Steel Products
(Unit: 1,000 ton)

Years 1966 1967 1970 1975 1980 1985
Flat products 283 417 481 671 382 1,134
Others 280 317 484 707 955 1,236
Total steel products 563 734 965 1,378 1,837 2,376

The table shows that the steel consumption of flat product has accounted for nearly 50%
of the total steel consumption. Cold rolled sheets, particularly, was the major product. This was
due to a high demand for galvanized sheets for roofing and a large consumption of tin plates for
containers and cans for processed foods, Although this tendency may continue, the relative pro-
portion of flat products will decrease to some extent because of the increase in the demand for

other types of steel products.

(1) At present, there are five major steel manufactures in the Philippines. All of these
plants are now producing only small ingot by melting scrap in electric arc furnaces. These
ingots are used to produce reinforced bars and wire rods. There are also-23 small rerolling
plants which manufacture round bars from imported billets. In addition, there are five galva-
nizing plants which are operating only about 50 to 60% of their capacity because of short-

age of base plate supply. Summary of the capacity of the existing facilities is as follows.
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(3)

Table 4. Capacity of the Existing Facilities

Steel making 184,500 T/Y
Shapes & bar rolling 380,200 ©

(also equipped with
steel making facilities
286,200 T/Y)

Cold rolling 120,000 >
Galvanizing 211,000
Electrolytic tinning line 72,000 ”
Steel pipe making 94,000
Electric pig iron making 12,060 »

The steel industries are managed and operated by private enterprises. The Congress of
the Philippines enacted the Investment Incentives Act (RA. No. § 186) in September, 1967.
This act created the Board of Investment to encourage foreign investments, to provide pro-

tection and favorable treatment to new enterprises.

Some of the steel plants being expanded and or under construction include: The
Iigan Integrated Steel Mill Inc. (1ISMI) and Elizalde Iron and Steel Corporation (ELISCO).
ELISCO, presently equipped with clectrolytic tinning line having a capacity of 72,000 tons
annually is now adding to its facilities a cold reversing mill with a capacity of 140,000 tons
annually. It is expected that the plant will operate in 1969 to produce tin base plates and
black sheets from imported hot coils,

The [1SML, a newly organized private enterprise, took over the construction of the inte-
grated steel plant in Iligan from the National Shipyards and Steel Corporation (NAS5CO)
government-owned. The steel project was financed partly with a loan of US$62.3 million
from the Export and Import Bank of Washington, D.C,

The new company also took over the merchant bar facilities of NASSCO located at
lligan. The construction wark there is being done with the assistance of the Koppers

Co., Inc. of Pittsburgh, Pa., U.S.A, The integrated steel plant will be built in stages.

Phase 1 (1964-1968) Cold tandem mill rolling 400,000 T/Y
{estimated)
Electrolytic tinning line 70,000 »
(estimated)

Phase I (1968-1970) Blooming mill 1,000,000 T/Y
(combination mull) (estimated)

Hot rolling mill 300,000 T/Y
{steckel mill) {estimated)
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Phase III  (1971-1974) Iron & steel making 1,200,000 T/Y
{estimated)

In the Phase 1 by the installation of iron and steel making facilities consisting of
blast furnaces and LD converters, the plant will be fully integrated. The first step of a
continuous casting facilities for the production of billets also is being planned for 1975.
The location of the plant in Higan is more favorable over other sites in the country, ex-
cept for its distance from market centers in Luzon and restricted area for further expan-
sion. This location is favored by abundant cheap power supply generated from the hydro
electric plant of Maria Christina Falls and the availability of a deep weather port which

has an average depth of (-) 10 meters.

3.3 Indonesia

)]

2

A great effort is now being made in the emerging Indonesia towards the stabilization of
its economy. The Government is now working on a 5 year economic rehabilitation program,
with emphasis on (1) increased production of food and clothing, (2) housing construction,
(3) increase of employment, (4) establishment of import substitution industries (5) and

promotion of export.

In view of these problems, it is extremely difficult under present conditions to make
& prediction on the future of steel consumption in Indonesia. The survey rmission attempted

to forecast the steel demand in the country as follows:

Table 5. Forecast of Demand for Steel Products
(Unit: 1,000 ton)

Year 1966 1970 1975 1980 1985
Flat products 31 112 139 181 244
Others 121 202 240 303 374
Total steel products 152 314 379 434 618

Note. (1) 1966 — 1969 Transitional period
(2) 1970 - 1975 Stabilization and rehabilitation period
(3) After 1976 Expansion period
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(4)

Table 6. Demand for Cold Rolled Sheet & Billet
{Unit: 1,000 ton)

Year 1966 1970 1975 1980 1985
Cold rolled sheets 4 32 87 121 166
Galv. base sheet — 20 70 96 131
Others 4 12 17 25 35
Billet - - 160 210 273

Note: Ibid.

Demand for cold rolled steel sheets is expected to increase rapidly after 1967, because of the
increasing use of base plate in the domestic production of galvanized sheets and plans for the

establishment of other steel consuming industries in the immediate future.

The forecast for the demand for billets is based only on the quantity of billets required
for the Tjilegon merchant mill, and that billets would not be imported by the Air
Trading Co,, the only existing rolling steel plant in the country, which was established
in the suburbs of Djakarta in 1954 and placed in its commercial operation in the
1956 — 57. This company in addition to its future expansion plan, is now engaged
in the rerolling of scraps with its three 8”/10” cross country mills.- It is producing
merchant bars ranging from 5,5 mm to 12 mm of about 20,000 to 30,000 tons annu-
ally.

The Tumbak mas is currently operating a galvanizing plant and the additional line is under
construction. Production capacity of this plant after the completion of the additional line
is estimated at 21,000 tons annually working on 2 shifts,

The Bakrie Bl:others Co., is producing 25,000 to 30,000 meters per day of the furniture

tubes and conduit pipes along with about 150 tons per month of nails.

The Government had been continuously studying the possibility of establishing a
primary steel industry in the country.
Since 1955, several contracts with foreign consultants were made to undertake feasibility

studies on three projects.

These are:

(N Establishment of an iron and steel plant with an annual production capacity of

35,000 T at Lampung, Sumatra.
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(2) Establishment of a steel plant with an annual production capacity of 100,000 T

at Tjilegon, Central Java,

(3) Implementation of the Kalimantan Survey Project for the establishment of an
integrated iron and steel plant having an annual production capacity of 250,000 tons

of crude steel.

In April, 1962 the Tjilegon and Kalimantan projects were carried out with technical
and financial assistance of the USSR,

These were suspended in 1965.

(5) The Tjilegon (Trikora) project as originally planned consists of the following projects:

Open hearth facilities: Open hearth

50 T/ch x 3

(Steel ingot) 100,000 T/Y
Rolling facilities: Products; concrete bar 51,000 "

Light section 18,000 "

Wire 15,000 »
Related facilities: Thermal power plant; 12,0008W x 3

Water supply and sewage

system; Reservoir, 40km

pipe line

Port facilities at Merak, maintenance shop, and

other related facilities.

Before its suspension in 19635, the project was partially completed and the delivery of

materials was as follows:

(1) Preparation of the land for the plant site covering an area of 50 hectares out of the total
project area of 400 hectares, (2) completion of all the engineering drawings, (3) the construc-
tion of about 50% of the main building and partial installation of thermal electric substation
and building, and (4) the delivery to plant site of about 75% of machinery and equipment and
material furnished by the USSR.

The percentage of machinery delivered are as follows:
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Table 7.

(Unit: T)

Plant facilities Total weight Delivered Not delivered | Delivered &

’ - installed
Open hearth 3,366.4 9174 2,449.0 -
Rolling facilities 6,068.3 53989 669.4 -
Related facilities 1,719.7 1,641.3 78.4 474.7
Sub total 11,154.4 7,957.6 3,156.8 -
Thermal power plant 4,082.6 3,481.0 601.6 226.0
Total 15,237.0 11,438.6 3,7984 700.7
% (100) (75) 25 (4.6)

The followings are the position of the project before its suspension:

Open hearth furnace: Foundation work alone is 100% complete,
Rolling plant: Building is 30% complete.
Part of the building with completed roofs are being
used for the storage of machinery and equipment.
Oxygen plant: Facilities including air compressor room are 100%

complete and are in operation.

200 bottle/day sale is being accomplished.
Repair and maintenance shop: Nearly 100% compfete. The shop is being operated
by a private sector on lease basis.

Vehicle maintenance shop: Building is 80% complete.

Refractory warehouse;
Water supply facilities:
Plant raitroad:

Thermal power plant:

Reservoir:

Pipe line:

Employees housing:

100% complete. Assortment and storage of refractory
are now in progress.

Approximately 60% complete.

Almost complete. Three diesel locomotives available.
Facilities including buildings are approximately 80%
complete.

Civil work alone is 60% complete.

Laying of pipe in the length of 2km out of the total
40km is complete.

Out of the total 1,500 units under the housing pro-
ject, 200 units mainly for officials have been completed

and are now in use.
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Power source for construction ‘Four diesel generators each having a capacity of 400
-work: KVA are now in smooth operation and generated

power is being supplied to the oxygen plant.

During the peak period of the work before its suspension, 2,000 workers were employed
for the construction work. Russian engineers in the supervision of the work totalled 70.
Currently, 90 operators in the oxygen plant, 70 in the repair shop, 140 maintenance men and
150 others, a total of 450 is the strength at the plant site.
The Indonesian Government provided an appropriation of 1,000,000 Rupias during the period
of 1967 through 1968 for the maintenance of these equipment, provided a security measure
by installing a plant fence, and at the same time has taken necessary measures such as inventory
check and maintenance of machinery and equipment.
In addition, another main project under consideration calls for other projects which were sus-
pended; (1) the construction of the reservoir at the Rava Danau Lake, which was to serve as the
source of water supply to the plant. Thisis located about 40 KM from the site; (2) the con-
struction of h-andling facilities and warf at Merak Harbor located about 9 km from the plant site.
The cost of equipment which would be supplied by the USSR was about U$$36 million. The

amount already spent in this work amounted about US$5 million from-1962 to 1965.

3.4 Thailand

(0

The economy of Thailand in recent years has been growing at a high pace. The average
annual growth rate of economy in tlus country from 1958 to 1968 was 7.8%. Ratio of
manufacturing industry and construction industry in the GDP is also on increase. The foreign
currency reserve reached the level which is equivalent to the approximate amount of annual
imports. Capital formation in the GNP, which is most closely related to the steel consump-
tion, increased from 1960 to 1967 at the average annual growth rate of 13.4% and js expected
to show a sharp increase in the future. The elasticity against the growth of GNP for the
period of 1962 through 1966 is 1.85.

Forecast of demand for steel products and cold rolled sheets 15 shown below:

Table 8. Forecast of Demand for Steel Products
(Unit: 1,000 ton)

Year 1966 1970 1975 1980 1985
Flat products 190 261 388 588 786
Others 325 514 397 1,345 1,875
Total steel products 515 775 1,285 1,893 2,661
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(3

Table 9. Forecast of Demand for Cold Rolled Sheets
(Unit: 1,000 ton})

B Year 1966 1970 1975 1980 1985
For GI Sheet 103 124 173 219 273
For TIN plate 8 12 I2 18 22
Others 49 65 111 176 268
Total 160 201 296 413 563

There are two iron and steel making plants in Thailand presently, namely; (1) the
Siam Iron and Steel (Steel Division of the old Siam Cement) located 120 km north of
Bangkok, and (2) the G.S. Steel, located in the suburbs 27 km from Bangkok.
Beside these two major plants, there are two pipe mills, three galvanizing sheet mills

and one tin plate mill, along with some wire drawing mills and re-rolling mills.

The Thai Government for more than !5 years has encouraged the development of
ron and steel industry 1n the country.
The position of the government was that this development was to be initiated by the
government on a pilot scale.
The present policy of the government is to provide the infrastructures, leaving the
responsibility of development of the industry to the private sector.
The government has promoted the development of the industry by granting incentives
to encourage the private sector mn setting up steel indudtries.
The plan to set up an integrated steel plant in Thailand is presently under a serious con-
sideration by the government.
The decisions for its establishment have been left to the Board of Investment in respect

of the approval for several applications for setting up this plant by the private sector.

3.5 Singapore

(1

The Government of Singapore has been making serious efforts for the development
of its economy by positively implementing progressive industrialization policies. For
example, the Government has established Jurong Industrial Estate for the site of com-
mercial and industrial enterprises under the liberal payment for its use.

The anticipated withdrawal of British forces in Singapore and 1ts effect on employ-
ment has compelled the government to take urgent measures to reduce the impact of this

withdrawal und the effect on its economy.
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The progress of industrialization in Singapore is reflected on the growth of economy
during the last few years,

The growth rate in the demand for steel, particularly, for 1967 was 14.2% over 1962
and the elasticity against the growth of GNP was 1.94.

The Government of Singapore is serously considering the establishment of large steel
plants in the country.

Forecast of demand is as follows:

Table 10. Forecast of Demand for Stee! Products
(Unit: 1,000 ton)

Year 1970 1975 1980 1985
Total steel products 272 373 499 636
Flat products 141 195 274 366
Others 131 178 225 270

It is anticipated that the demand for flat products will increase because of the ex-
pansion of ship-building industry in the Jurong Shipyard as well as the steel transforming

industry, such as galvanizing mills, pipe mills and manufacturers of household appliances.

There are six iron and steel works in Singapore, among which the National Iron and
Steel Mills is the largest. All the mills except the Malayan Iron and Steel are established
at Jurong Industrial Estate under special privileges granted by the Pioneer Industrial

Ordinance. Total production capacity of these mills is as follows:

Steel making 144,000 T/Y
Shapes & bars 128,900 »
Steel pipe 39,000 "

Most of these mills use scrap generated from ship breaking and or from imported
scrap. The pipe and galvanizing mills use imported materials.

The National Iron and Steel Mills was established with a joint capital financed by
the Economic Development Board (E.D.B.} and private groups.

It produces crude stecl at low cost by melting seraps in electric arc furnaces. It
also produces small shapes and bars to meet the target demand in Singapore, and the
small quantity for exports.

The other rolling mills are also operating satisfactorily with the use of scrap.

Other mills such as galvanizing and pipe mills are mainly engaged in the secondary

processes,
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All of these mills with their small capital investment and short period after their
inception maintain a high working ratio and are operating successfully. The successful
operation of these mills even with a small market clearly indicates the skill of the workers
and the successful management of these enterprises by the private sector as well as the

sound judgement of the government in assisting these enterprises.

3.6 Malaysia

Malaysia comprises three regions, namely, Sabah, Sarawak and West Malaysia, in which 85%
of the total population is in West Malaysia.
The demand for stee! products also centers around this area.
The “First Malaysia Plan 1966 — 1970" is being carried into effect.
According to this plan, the annual growth rate of GNP is estimated at 4.8%. The elasticity
of demand was 2.7 for steel products against the growth of GNP for 1962 — 1967. And
significant growth of demand is expected.
This estimate of steel demands is further supported by the increased proportion of construction
and manufacturing sector, in the five year plan. Apparent steel consumption and forecast of

demand are as follows:

Table 11. Apparent Steel Consumption and Forecast of Demand
{(Unit: 1,000 ton)

1966 1970 1975 1980 1985
Total steel products 284 438 726 210 1195
Flat products 115 188 348 438 576
Others 169 250 378 472 619

Although the growth of demand for flat products is mainly for the base plate for GI sheets,
the demand for cold rolled sheets will further increase with the production of tin plates. Demand
for shapes and bars will increase in the construction field. This will require the expansion of the
Malayawata Steel Mill., Ltd. The demand for billets in Malaysia will also increase, but the expan-
sion of Malayawata and the restrictive government policy will reduce the importation of billets in

the country.

(1) There are two steel mills in the country producing crude steel and merchant bars.
These are Malayawata Steel Mill and United Malaysian Steel Mill.
The Malayawata Steel Mill at Pari is the only integrated plant and began its operation in
1967. 1t has the following equipment installed: (1) sinter machine, (2) charcoal blast

furnace, {3) LD vessels, {4) roughing mill, continuous mill, cross<ountry type finishing
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mill, (5) pig casting machine, (6) limestene burning shaft kilns, and (7) oxygen plant.

A second similar sized blast furnace may be installed within two years, and if so, the crude
stee] output will increase to 120,000 tons per year.

United Malaysian Steel Mills in Kuala Lumpur is the only other steel roller in the country.
It has an old mill comprising 6—8” cross country stands and is producing 700 tons per
month of flats, rounds and reinforcing bars. The plant will be expanded by the instal-
lation of 2 — 14" and 8" roughing stands; 2 high 10" finishing stands.

Table i2 Current Production and the Capacity of Malayawata
and United Malaysia

Capacity Current production
Malayawata Steel Mill 84,000 (M.T) 72,000 (M.T)
United Malaysian 9,600 9,600
Steel Mill {On the assumption Scheduted to be in opera-
that two electric tion at the end of 1968,
furnaces with a total Imported billet is to be
capacity of 36,000 used in portion.
tons are used)
Total 93,600 81,600
(129,600)

Present Capacity and Production and Future Capacity of G.I, Sheet Mills are shown below:

Table 13 Present Capacity and Production, and Future Capacity

of GI Sheet Mills
As of August 1968 1971
Production Future
Capacity (1967) capacity Production

Federal Iron Work 24,000 ton 16,000 ton 24,000 ton 18,000 ton
(FIW)
Southemn Iron & 12,000 ton 7,200 ton 12,000 ton 10,000 ton
Steel Works (SIW)
Malaysia Galvanized | 14,000 ton 8,000 ten 24,000 ton 15,000 ton
iron Works (MGIW)

Total 50,000 ton 31,200 ton 60,000 ton 43,000 ton
Demand for base 30,000 ton 41,000 ton
plate
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Table 14 Capacity and Production of Steel Pipe Mill

Name of Mills

Annual Produc-
tion Capacity (M.T)

Remarks

Malaysia Galvanized Iron
Pipes Ltd.

K.C. Boon & Sheen Steel Pipes Ltd.
The Steel Pipe Industries of Malaysia

36,000

12,000
14,000

1/274" electric welded
steel pipe

Electric welded steel pipe

Electric welded steel pipe
under construction
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4, REGIONAL COOPERATION AND TREND OF STEEL DEMAND

Present demand for steel products and the future prospect for the six countries covered by this survey mission

in detail is in Part II of this report. Followings are the summaries of steel consumption in these countries.

Table 15 Total Steel Products

(Unit: 1,000 ton)

Year 1966 1970 1975 1980 1985
Taiwan 590 862 1,267 1,932 2,942
Philippines 563 965 1,378 1,837 2,370
Indonesia 152 314 379 487 618
Thailand 515 775 1,285 1,892 2,661
Singapore 178 272 373 499 636
Malaysia 285 438 726 910 1,195

Total 2,283 3,626 5,408 7,554 10,422

Table 16 Shapes & Bars
(Unit: 1,000 ton)

Year 1966 1970 1975 1980 1985
Taiwan 352 517 722 1,062 1,612
Philippines 280 484 707 955 1,236
Indonesia 121 202 240 303 374
Thailand 325 514 8§77 1,334 1,876
Singapore 87 131 178 225 270
Malaysia 170 250 377 472 619

Total 1,335 2,098 3,121 4,351 5,987
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_ Table 17 Flat Products

" (Unit: 1,000 ton)

Year 1966 1970 1975 1980 .| 1985
Taiwan 238 345 545 870 1330
Philippines 283 481 671 882 1,134
Indonesia 31 112 139 181 244
Thailand 190 261 388 558 785
Singapore 91 141 195 274 366
Malaysia 115 188 349 438 576

Total 948 1,528 2,287 3,203 4,435

Summary of the above in crude steel equivalent is as follows:

Table 18
{Unit: 1,000 ton)
Year This Survey First Survey)
1966 2,903 3,050
1970 4,601 4,400
1975 6,877 6,400
1980 9,607 9,000
1985 13,263 12,100

The findings of this survey mission show that the trend on the future demand for steel

products in this region is a little over than that made by the First Survey Mission, The

demand for 1985 on crude steel base is estimated at 13,263,000 tons annually.

The total capacity, however, of existing stee! making plant in the six countries is only

about 1,000,000 tons which is primarily produced by electric arc furnaces from scrap.

If the demand in the wake of economic recovery in Laos, Cambodia, and the Vietnam,

which are also member countries in the region but were not included in this survey, is

taken into consideration, the total demand for steel products is also expected to increase

correspondingly.

Therefore, as far as supplying the total demand for steel in the sub region is con-

cerned, a joint establishment of a few integrated iron & steel plants would be possible an

justifiable from a long range view.

In this connection, however, the following two points must be given emphasis.
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This survey shows that the ratio of flat products and shapes & bars to the total
demand of steel products is about 43% and 57% respectively. Accordingly, the required
prodﬁction of flat products for the target year of 1985 wil] be approximately 6,000,000
tons of crude steel. -

On the assumption that an annual production capacity of 2,000,000 tons crude
steel for the manufacture of flat products is the minimum econormic unit for one inte-
grated steel plant, it will 'requi;e the establishment of three plants of this
size to meet the target production of 6,000,000 tons in 1985.

It should also be noted that the construction of an integrated iron and steel plant
of this type is now under construction and or being planned in both the Philippines
and Taiwan. It would, therefore require the establishment of one more integrated

steel plant of this type in one or another country in the subregion to meet the est-

mated target demand of flat products in 1985,

The Mission has recommended in this report the installation of such plant in
Thailand.

The production of shapes and bars (i.e., billet center) is discussed in detail in the
Singapore section, of this report. The mission is of the opinion that as long as the
production of billet is aimed at satisfying the immediate demand within the region,
the most economical way to meet this demand initially would be the electric steel

making method instead of a fully integrated steel plant with a blast furnace.

Most of the advanced steel making countries have large scale plants equipped with
modern and high productive machinery and equipment and advanced techniques The
international competitive position of these countries should be taken into account in
working out future steel projects for the development of these six countries.

In this context, steady economic and technical cooperative relationslup which
has already been fostered between the advanced steel making and these six countries
through the supply of semi-finished products may be considered as a practical and
reasonable approach. The supply of these materials would be advantageous in the
progressive development of steel industty in these countries, until such time as the
demand for flat products shall have increased considerably which will justify the
domestic production.

Estimate of the trend of future steel consumption in the six countries as described
in the preceding paragraph represents prospective quantities by various forecasting
methods based on the present conditions in each country.

There is a great potential for a large market for steel in these countries. The

development of steel industry in these countries will accelerate the industria] growth.



Governmental policy to promote the industry would be necessary.
Development of economy and the promotion of living standards are indispensable to
these developing countries.

Followings may be considered generally as the reasons for the urgent desire of each

developing country to promote its steel industry.

(1) The estabhishment of steel plants to supply basic materials for the develop-

ment of its industrial growth and to achieve some measure of economic indepen-

dence.

(2) The realization of self-supply of steel products first of all for the purpose of
improving the balance of international payments and the promotion of import sub-

stitution industries to attain this objective.

(3) The effective utilization of demestic resources and upgrading the degree of

processing for export products.

(4) The increase of employment opportunities for the labor force as a result of the
establishment of a steel industry as well as its linkages on other industries. Such

employment will raise the standards of living of the people in these countries.

The steel industry by its nature requires a large amount of capital investment and
high technical standards of wide range in its various phases of operation. This is parti-
cularly true in the establishment of integrated steel plants. For example, in Japan which
had started modern steel making techniques over 60 years ago; established highly develop-
ed related industries; developed high technical standards and high skill of steel workers;
and adopted recent technological advances in iron and steel production. These develop-
ments and progress required many years before Japan reached its high rank in steel pro-
duction.

In addition, Japan has spent an enormous amount of investments in establishing
steel plants. Such investments, however, were carefully planned to avoid wasting of
resources, such as, i.e., by careful study in respect of type of plants, cost of production,
cost of construction and installation, etc.

Generally, the main reasons for the slow progress towards establishing a large steel
industry in these countiies are: (1) difficuity in the procurement of enormous funds
required for capital goods and construction; (2) lack of high standards of technical
skills and management required for the construction and operation of steel plants; (3)
the smallness of domestic market which will not justify the establishment of a steel
plant in economies of scale. This last factor is one of the most serious deterrents in

the establishment of integrated steel plants.
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The development of steel industry in these countries is given an importance in their
drive towards industrialization 1o meet domestic demand. Protective tariffs and favorable
treatments are granted by the governments in the promotion of the steel industry.

Except for the construction of a plant that produces products peculiar to the
environment of the country, the scope of production and type and size of equipment
for the integrated steel plant envisaged, in principle, should generally be limited to
match only the domestic demand of these countries.

The importation of semi-finished products at relatively low cost and the installa-
tion of high efficiency mills even of a small size suited to prevailing conditions to pro-
duce only for demand is justified.

It may be safe to conclude that unless the country has several outstanding favor-
able conditions (such as abundant raw materials available at competitive cost, large
efficient labor force and huge amount of funds available at reasonable rates of interest,
etc.), the establishment of an integrated steel plant to survive international competition
would be extremely difficult,

It would be necessary to establish such integrated plants progressively on a step-
by-step procedure, (1} the finishing section should be established first and (2) the inte-
gration of the process should be planned when the demand reaches the level of economi-
cal operations.

This does not mean that these countries will never be able to own integrated steel
mills of a certain scale. On the premise that a country provides a tariff barrier and
further long range protective measures, the industry will eventually be able to stand on
its own feet. The establishment of these plants should be carefully examined and
planned in relation to other industries.

The demand for stecl has the aspect in that its production generates also consump-
tion. Constant leveling up of industrial standards and up-grading of the standards of
living with the development of overall economy are the fundamental requirements for
the steady expansion of steel consumption.

It would seem difficult for any one of these countries, under present conditions,
to establish independently in one attempt a large scale integrated steel mill which
would produce products that would be competitive in the international market.

The solution, therefore, would be for these countries to cooperate 1n forming joint
venture schemes, such as the market sharing, pooling of resources, etc.

Furthermore, this mission believes that it would be necessary to create and foster

an atmosphere of cooperation in each of these countries.

One possible way would be that several countries under similar situations having

common objectives should plan a jomt steel development project as a part of national
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economic programs. Each country might extend its cooperation to the industry of

another country in various forms such as the participation ‘in the equify and joint

management of new enterprises.- . : .
It is the considered opinion of the mission that the attempt to promote regional

cooperation in establishing only finishing steel mill operations in these countries which
will precede subsequent establishing of integrated steel plants is not adequate. Such
regional cooperation should include the overall economic development in which the
promotion and development of steel industry could play an important role.
Furthermore, it would be most useful to promote the regional cooperation if govern-

ment authorities concerned coutd initiate measures and policies to promote such

regional development.
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5 PROPQSED SPECIFI_C-STEEL PROJECTS AND POSSIBILITIES OF REGIONAL COOPERATION

- The findings’ of* this Mission 'in respect of the four projects recommended by the First Survey

Mission are describéd below, -7 -

5.1 Hot Coil and‘ Plate Mill (Préductsrst;pplied/to Taiwan ami the Philippines)

M

(2

3

)

%)

(6)

Compfetion of the hot strip combination mill of the proposed integrated steel mill in

Kaohsiung, Taiwan, is expectéd in 1 973, assuming that the construction work is to proceed as

- scheduled.- The production of hot coils and plates will not be possible before 1974,

Cold s;trip mills of IISM! and ELISCO of the Philippines are scheduled to be completed
at the end of 1968 and in 1969 respectively. The construction works are under way in both
sites so that the operations can be started as scheduled, Moreover, a hot strip mill of 11SMI is

also under construction and the completion is due by the end of 1969 — 1970.

The operation of the cold strip mill of 1ISMI in the Philippines will be five years zhead of

the proposed hot combination mill in Taiwan,

The HSMI will produce hot coils beginning in 1970. This is a steckel mill which will initial-
ly produce about 300,000 tons. According to the estimation of this mission, the supply of hot
coil would falt behind the domestic demand from about 200,000 to 400,000 tons yearly, in spite

of the future expansion as shown in Table (B).

On the other hand, the hot strip mill in Taiwan is expecled to start its first operation in
1974. For the immediate two years, however, the production is planned on the basis of imported
slabs, which would result in high manufacturing cost,

The difficulty in importing large quantity of slabs on long term would be a serious problem. There-

fore, the export of hot coil rolled from these slabs can hardly be feasible.

The Mission made the feasibility study of the proposed mill.
This study shows that:
Taiwan will establish an integrated steel mill having an annual production capacity of one million

tons by 1976:

n The production of the hot strip mill will be limited by its steel making capacity as
shown in the following Table (A),

(2) Export of hot coils considering the increasing domestic demand, may be expected
only for the first three years. No exports could be made thereafter to other countries in

the region.
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The Mission suggests that in order to meet the increasing domestic demand in the country and to-.
provide surplus for exports, the proposéd capacity of the mills (Phase,III) for 1976 should be in-

creased from 1 million tons to 1.5 million tons annually, It also gu"ggesty that the éapacity jof_the

proposed plant in Phase IV should also be increased from 2 to 3 million tons annually, . Thig‘ pro-

posal will enable Taiwan to meet its increasing domestic demand for steel and also create surplus

for exports. ;

It would appear from the feasibility study of the Mission that:

0)] Taiwan will produce hot coils from imported slabs in 1974, A surplus for exports
will be difficult to create for this year because the product will not be competitive.

(2) Taiwan will be able to create a surplus for exports from 1976 to 1978.

(3) After 1976 onward, under Taiwan’s present plan of expansion, there will be no sur-
plus for exports because of increasing domestic demand. Surplus for exports could only be

manufactured if the capacity of the mill in Phase IV is incrzased to 3 million tons.
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52 Merchant Mill in Indonesia (Products supplied to Il}donesia)

The demand for bars & sections in Indonesia was discussed in the earlier pages. This demand

M . ;
is further classified by year and by ?roduét as follows:
Table 19.
(Unit: 1,000 ton)
Year 1966 { 1970 1971|1972 { 1973 | 1974 | 19751976 | 1980 | 1985 :
Steel bar 67 54 99| 102 { 107 | 111 ] 114 j 120 | 145| 185 .
Section 8 16 17 17 17 18 19 20| 24 30
Wire, wire
products 20 31 32 334{ 34 36 38 40| 48 62
Others 26 61 63 66 | 68 68 69 72| 86 97
Total 121 | 202 | 210 218) 226 | 233 | 240 | 252| 303 | 374
In view of the estimated actual demand for bars & sections amounting to 121,000 tons in 1966
and the anticipated steady increase in the demand following the progress of the rehabilitation plan in
the future, early completion and reactivation of the Tjilegon facilities appears necessary. The establish-
ment of this plant will also contribute to savings in foreign exchange.

2) The reactivation of Tiilegon covers various local development projects such as thermal power
plant, water supply, and port improvements. The implementation of these projects should be
detached from the Tjilegon project and might be undertaken by the government.

3 The Tjilegon project appears to have some difficuit problems; (1) the estimated construction

cost of about US$12,370 million is comparatively higher than the usual standard cost of similar
size project in other countries (this could cost US$7 to 8 million); (2) the plant apparently has been

sited as a social project in the depressed area in the country. It is situated away from the marhet

centers.

Demand percentage (%)

West Java 40
Central Java 23
East Java 30
Sumatra 5
Others 2
Total 100
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(4) - -~ "However, in view of the fact that the majority of imported machinery and equipment have

(5)

(6

(7

been already delivered and that the construction work was suspended after the completion of 25%
of the total work, and aiso that the Rupia funds equivalent to US$5 million was already spent for
this project including related facilities, the reactivation of these facilities should be Gonsidered as

a matter of course,

Details of construction and operation plans for the reactivation and utilization of the Tjilegon
project, i.e. for the installation of merchant mill and wire rod mill are discussed in Part 11 of this
report. It is estimated that additional funds required for the construction of this project will be

US$2.4 million. The project will be completed by 1973.

This undertaking would be an joint venture between the government and the private enter-
prises. The construction, gperation and management of this plant in persuance of government
policies would be in the hands of the private sector. Foreign capitz;I has been invited to
participate, too,
in order to make the enterprise a success commercially, protective measures should be taken by

the government to support this industry.

Details of profitability study are discussed in Part 1 for Indonesia. Financial recommen-

dations and anticipated problems as the result of this objective study are as follows.

1) Part of the project, such as water supply, power generation and port facilities should be
separated from the merchant mill project and should be completed as an independent project
under the sole responsibility of the government. Arrangements should be made by the govern-

ment for the supply of power and water to the_mill at a reasonable unit price.

2) The details of the terms of credit made by the U.S.S.R. are not available. The new com-
pany which will operate and manage the steel plant should not be responsible for the early
repayment of obligations with the U.S.S,R. Repayments, if any, should be on a long term basis,

after the successful operation of the plant.

3) It might be appropriate for the government to make a contribution in the form of property
other than money, i.e., the merchant mill, including related auxiliary facilities, and possibly
entrust the entire management of the company with a private sector.

It is also necessary to give due consideration for the smooth operation of the project on
commercial base by reducing the capital cost of equipment.
Likewise the real estate should be leased to the company free of charge or at very low cost.
The Mission suggests that any expansion of steel industry in the immediate future, or an
establishment of an integrated steel mill, in relation to the regional cooperation with the

objectives, should be located in more favorable sites.
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The Indonesian Government has already taken a measure for the encouragement of new enter-
prises by enforcing the Law No. 1 — Foreign Capital In_v_;stn;qx_lt —in 1967.- -
The encouragement given to private enterprises and assistances of the government in setting up

steel industry in the country is a step in the right direction.

5.3 Cold Strip Mill in Thailand (Products supplied to: Thailand, Malaysia, Singapofe and Iﬁdénesia)

1) The demand for cold rolled sheet in Thailand is very strong and is expected to show steady
growth in the future,
On top of this, if the demand in Malaysia, Singapore and Indonesia is taken into account on the
basis of a common market, this total demand would reach the level-which wiil justify the esta-
blishment of one unit of cold tandem mill by around 1970. It is the opinion of the Mission
that as far as the demand is concerned, early construction of one unit of cold iandem mill for
cold rolling in Thailand where there is a large domestic demand is considered justifiable.

Forecast of demand for cold rolled sheets is as follows:

Table 20 Forecast of Demand for Cold Rolled Sheet in Western
Subregion of South East Asia
(Unit: 1,000 M/T)

Thailand Singapore Malaysia Indonesia Total
1967 162 37 45 Is 259
1970 201 45 60 32 338
1971 217 50 63 43 378
1972 232 56 72 54 414
1973 251 61 82 65 459
1974 273 66 93 76 508
1975 296 69 105 87 557
1976 316 73 110 9% 598
1977 338 77 115 106 636
1978 361 82 120 111 674
1979 386 87 126 116 715
1980 413 92 132 121 758
1985 563 119 173 166 1,021
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-+ (2}-- _- The manufacture of cold rolled sheets, however, requires high technical standards. Therefore,

(&)

4

()

(6

o)

- iF will be necessary that the steel industry in Thailand, which has no experience in this field, should
-aquire the necessary teéhniques and familiarize itself with cold rolling milt operations. This would
require a long period, if the cold rolled products are to be manufactured: at low cost but with high
quality corresponding to that of the imported. However, in the manufacture of cold rolled sheets,
the thinner it is, the more difficult would be the production. Nearly 90% of cold rolled sheets
consumed in_Thailand are the thinner gauges. 1t will be extremely difficult to manufacture such

thin gauged sheets in 2 tandem mill by inéxperienced personne] in the early stages of operation.

In this respect the most important need for the cold rolling mill project would be the
acquisition of techniques and the familiarization in its operation on the part of the engineers and

workers. To implement these requirements, it will be necessary to send a large number of person-

- nel to advanced countries for the on-the-job training at cold rolling mills for a prolonged period.

- In the first stage the erection of a cold reversing mill is suggested. This mill is relatively easier

to operate than a tandem mill, Its erection in this first instance would enable the engineers and
workers to gain experiences and techniques and familiarize themselves in cold mill operations. It
is important that the above project is planned on the step-by-step basis. It is only by such a

method that economic losses would be minimized.

If and when the aforementioned well worked out plan is implemented steadily, the working
ratio of the reversing mill would go up gradually to the planned level without difficulty. From the
economic point of view, however, it will be difficult to bring production cost to international
levels even with a smooth production schedule because of the inherent low productivity of the
reversing mill. It is also obvious that this mill will not be able to produce and supply the domestic
demand in this stage. Therefore, the construction of a tandem mill, as a next step, should be ex-

pedited as soon as technically possible,

The machinery of a cold reversing mill and a tandem mill would be imported.
The total construction cost would be considerably higher compared to that of similar mills of the

same size in an advanced country which manufactures capital goods.

A cold rolling plant constructed in Thailand will depend its initial supply of hot coils on
imports. Thus the cold rolled sheets produced in Thailand might cost comparatively higher than
those produced in the advanced countries wherethey are turned out in large guantities in integrated

steel plants.

These disadvantages described in (5) and (6) would appear as big handicaps for the establish-
ment of this cold rolling plant in Thailand for the production of sheets at internationally competi-

tive prices. This might result as a possible difficulty in the proposed joint scheme of market sharing
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among these countres. Production, however, to meet domestic demand witl be advantageous in

view of the fact that the import of cold rolled products is restricted by import duties. Production
to meet domestic demand would be advant:igeous since it assures immediate availability of these
products and also will conserve foreign exchange in these countries.

The disadvantages described in item (5) is of the nature which cannot be avoided in develop-
ing countries. The disadvantages described in item (6), however, can be eliminated with the establish
ment of flat products steel plant in the subregion to supply raw material at internationally com-
petitive cost.

It is ewidently advantageous to proceed with the training of personnel at its earliest stage of the

construction of a new mill in Thailand.

Judging from the estimated demand for flat products in the four countries, Thailand, Malaysia,
Singapore and Indonesia, the demand is expected to grow to the extent which correspends to the
capacity of one hot strip mill in the early 1980’s. It would appear therefore, that the possibility
exists for the construction of a hot strip mill in Thailand in or about 1980. Meanwhile, however,

Thailand shall import hot coils from foreign sources.

The construction of a steel plant requires a long period for detaled soil survey followed by
the construction of port facilities, development of land and other infra-structures as well as an
enormous investment; which cannot be borne generally by private enterprises. It would seem
necessary therefore that for the construction of a steel project the government might have to take

certain initiatives and assistances in the implementation of such a project.

After having undertaken the necessary detailed survey of the plant site and the provision of
nfra-structures, such as power, port facilities, etc., the installation of a cold reversing mili could
be started immediately. The installation of the tandem mill could be completed thereafter. The
Mission also made a study of possible site of the plant. It would appear that Raem Chabang, 15
km to the south of Sirah Cha could be favorable location. Further investigation would be neces-
sary to finalize this plant location. The detailed study in connection with the establishment of
these plants are discussed in Part Il of this report.

According to the above schedule, the new mill would be n full preduction in 1979, with
an annual production of about 432,000 tons, of whichabout 10% or more are to be exported to
other countries.

It is recognized that the establishment of a steel plant requires an intensive high capital cost
and low return on investment.

Measures, therefore, should be taken in the initial stages of operation to exempt imported hot
coil from duties. If this 15 done, about one U.S. dollar profit per ton of production may be

anticipated from the total sale.
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The export of products at international market price n itself will not even cover the direct cost
of production.

It will be necessary for the government to promote export as a national policy and it might be
necessary to take certain measures to subsidize private enterprises temporarily until the export of

products becomes profitable.

It will require a period of 10 years from the start of operation, if the plant is successfully managed

L)

to realize 10% return on the investment.

5.4 Bullet Center m Singapore (To supply six countries; Indonesia, Malaysia, Thailand, Phulippines,
China (Tziwan), and Singapore).
The proposal of the First Survey Mission for the establishment of a billet center in Singapore is of great
significance in relation to the current theme of fostering regional cooperation among these six countries,
particularly in the united effort in the construction and development of the iron and steel industry in
the subregion.
The billet center was envisaged to supply the requirements of billets in the six countries under the
aegis of the common market to supplement the present low production of small steel ingots and
billets in some of these countries and to replace, as it were, those currently being imported by them from
outside sources.
The choice of Singapore as the site for the billet center was made because of: (1) 1ts central location in
respect of the distance to each of the six countries; (2} availability of an existing deep harbor weather
port equipped with modern handling facilities, and its future expansion which can accommodate large
cargo ships and bulk carrier ships; (3) availability of skilled personnel and existence of traiming facili-
ties; (4) a national economy geared and oriented toward the promotion of exports; (5) the government
has expressed the view that 1t 15 not possible to support, if it will not be in Singapore.
The Mission has surveyed and considered various factors relevant to the possibility of establishing a
billet center in Singapore.
The detailed feasibility study of this project is included 1n Part I1 of this report. lts highlights are
summarized below.

The estimated potential demand for billet import 1n the region 1s shown in the table below.
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Table 21
{Unit: 1,000 M/T)

. Year 1970 1975 1980 1985
Countries

Singapore 28 67 20 100
Malaysia 60 100 140 140
Thailand 110 180 240 250
Taiwan 100 100 100 100
Philippines 150 150 150 150
Indonesia - 160 210 273
Total 448 757 930 1,013

Estimation of the probable demand for billets in the region, particularly for imports, is
difficult due to the restriction of imports because of the shortage of foreign exchange. Thus,

while the demand actually exists, the quantities imported do not reflect this demand.

The estimated probable demand for Singapore billet in each of these countries were those
derived from the production of bars, shapes and wire rods, of which 30% of the total will be im-
ported, under the common market plan, from Singapore. The Singapore supply of billets to each
of these countnes is based on the above assumption.

The major important point which was considered in the proposed Singapore billet center was
the feasibility and possibulity, under the prevalent conditions in Singapore to manufacture billets at
the lowest possible cost and at a price equal to, if not less than, international market prices.

The establishment, justification and the commercial success of the Singapore project, in the
opinion of the Mission, will depend entirely on the attainment of this objective — that the product
will be competitive in the international market.

The Mission made a comparative case studies of four commercial types of steel making plants
to determine which type would produce the lowest minimum manufacturing cost, at a given capacity,
but at the same time with international market prices,

The types of steel making plants considered with a capacity of 250,000 tons yearly were:
(1) blast furnace with LD converters,
(2)  electric smelters with LD converters,
(3) electric arc furnaces,
and (4) blast furnace with LD converters for a one mullion ton capacity of billets.
The followmng factors were considered in the estimated plant production cost:
(1} capstal, construction and operational cost and other charges.

(2) avalability of raw materials, iron ore, coal/coke, scrap, ete.,
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(3) power supply and cost,
{4) technical skills required,
(5) possibilities of expansion.
The result of these studies show that the electric are furnaces using imported scrap as the
initial raw material would be the most suitable type of plant for the billet center in Singapore
in its injtial stage.
The unit plant production cost of small ngots or billets based on a plant capacity of
250,000 tons per year would be US$69.56 per ton of an electric arc furnace against US$79.30
of a blast furnace LD converter with a biliet mill.
On the other hand, a plant capacity of 1,000,000 tons annually, the plant production cost/ for
per ton of billet is: with a blast furnace — LD converters with billet mull, US$72.70. Such a
plant would require further careful investigation s to its feasibility and viability.
In its decision to recommend the establishment of the billet center by the electric arc furnace,
the Mission recognizes the need for the constant supply of scrap at a competitive price of some
US540 per ton delivered at the works.
The supply of about 320,000 tons of scrap from domestic and imported sources could be suf-
ficient without too much deficiency for the following reasons:
(1) With the increasing use of the LD converters in the highly industrialized countries, for
examples, the U.S. and Japan, the relative quantities of purchased scrap has decreased correspond-
ingly in these countries.
(2) Scrap generation in these industnalized countries have created a surplus for exports. Ths source
may be availed of by the Singapore plant.
For example, 1n Japan, the importation of scrap has reduced considerably per unit of steel produc-
tion, than it was several years before the introduction of the LD converters in each steel industry.
There are other decisive factors which favor the use of the electric steel making in the Singapore
plant, viz.:
) The cost of electric arc furnace installation is considerably lower than that of an equiva-
lent capacity blast furnace and LD converters.
() In case of expansion from a small production capacity, additional units of suitable size
may be installed. The blast furnace with LD converters will not have this flexibility.
(3) The construction of an electric arc furnace does not require the high skills which are
required in a blast furnace-LD converter plant. Singapore has the nucleus of personnel for

electric steel making operations from the National [ron and Steel Mills plant.

Recognizing the vanious problems inherently associated with the establishment of the pro-
posed billet center in Singapore such as; the need for agreements in these countries for a
commorn market; restriction of imports due to the shortage of foreign exchange; the

limited domestic market in Singapore; the Mission proposes the possible alternatives:
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The installation, on the first instance, of a 250,000 electric steel _inal_dﬁg plant to

supply the domestic demand of Singapore and of Indonesia. Electric arc furnaces of total

capacity of about 150 tons is proposed.

The installation of an additional mills of the same size (150 T_I ) thereafter, should
the total demand for billet's increased to about 500,000 T/s yearly from other sources in
these countries, together with those in Singapore and lndqneﬁsia. 7

In this stage, a small section mill should be established to produce further products
complimentary with the expansion of the steel making capacity.
A continuous casting unit is also suggested to produce billets ranging from 20 mm to 70
mm and up.

The exapnsion of the plant could be implemented progressively after the second stage
as soon as the trend of demands would indicate a rise over 500,000 tons capacity which would
warrant an expansion of the plant. Immediate steps should be taken to examine the most suit-
able type of machinery and equipment for this expansion. Comparative advantages of setting
up either additional electric furnaces for steel making or the installation of a blast furnace —

LD converters should be carefully investigated.

Should there develop a case whereby two countries could agree for the probable ex-
pansion of their steel industry, supported by a large investment, the Mission could, after care-
ful examinations, propose another alternative.

Further, the details of these alternatives are described in Part 11 of this report.

The Mission also suggests that the Singapore billet center could be undertaken (1) as an
expansion of the National Iron and Steel Mill, Ltd. and (2} as an independent unit. In both
cases, government assistance might be required in equal participation and granting the project

a proper status, the first alternative, however, would be preferable.
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- 6. CONCLUSIONS

The conclusions arising from-the findings contamed in this report are summarized below:

(1

2

3)

4

(5

(6)

Q)

The total capacity of the existing steel making mills in these countries was about 1.0

- million tons in 1967, most of which was primarily produced by electric arc furnaces.

The trend of future demand of steel products in the six Southeast Asian countries,
China (Taiwan), the Philippines, Indonesi, Singapore, Malaysia and Thailand, would be about

13.5 million tons in 1985, of which about 6.0 nullion tons would be flat products.

Three integrated steel plants would be required to supply the demand of flat products in
1985 in these countries, on the assumption that the annual production capacity of about 2.0

million tons of crude steel equivalent annually is the minimum economic size for each plant.

With the construction in progress of one flat products plant in the Philippines and with
the proposed establishment of a similar plant in Taiwan in 1974, another plant of about the
same capacity would be necessary in the eastern Southeast Asia subregion. (Thailand, Singapore
Malaysia)

Apart from flat products, there is a large demand n these countries for billets and small
ingots, which are presently being imported and rerolled into round bars and wire rods.
In addition, imports of light and medium sections are considerable because of the lack of rolling
facilities for these products. The installation of a section mill for light and mediuvm sections would

appear necessary. Such a mill could be incorporated in the proposed billet center.

Some of the mawn reasons for the slow progress in establishing steel plants in some of these
countries are: (1) the difficulty in the procurement of encrmous funds required for integrated
steel plants; (2) the lack of sufficient high skills in management and the operation of these plants;
and (3) the limited domestic markets which will not justify the establishment size of a minimum

economically viable integrated steel plant.

The steel industry by its nature 1s a capital intensive and low profit enterprise. The establish-
ment of steel plants in economies of scale will require careful planning to avoid waste of resources.
These include among others the study of: type of plants, investments, plant production cost, avail-
ability of domestic or imported raw materials, power, port facilities ete., and availability of skills

in plant management and operation.

There is a fierce competition for markets among the large steel producers. 1t would seem
difficult for any one of these countries under present conditions to establish independently but
in one attempt a large scale integrated steel mull which could manufacture steel products that would

be competitive in the international market.
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A possible solution may be for several countries with similar econdmic coiiditions to plan
a joint steel development in which each country might extend its ‘coobérati‘on to the industry of
another country such as equity participation and or joint managenient'ih the enta}pﬁse and 01-' ‘the

expansion of its facilities, sharing of markets, etc. - T

It would be helpful if the governments concerned could initiate measures and hold consul-

tations to promate such regional cooperation, from a loﬁg range point of view.
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7. _RECOMMENDATIONS

1T

" Thé recommendations arising from the preinvestment feasibility studies contained in Part I[ of this

report in respect of the four specific pirojec"f.s suggested for these studies are:

(1) China (Taiwan) Flat Products,

o)

3

. ~The domestic demand of flat products in Taiwan will justify the establishment of an integrate

“flat pfodl;cts plant.

@

(@)

In the second stage of the project, the use of imported slabs for the production of hot coils
in 1974 — 1975 would result in high manufacturing cost. Ne exports could be expected at this
stage.

The installation of an integrated steel plant with a capacity of 1.0 million tons in 1975 —
1976 to meet the increasing demand in the country and a small surplus for exports appears

justifiable and viable. The production of hot coils will be limited by its steel making capacity.

- A small surplus for exports would be possible only for three years. This is due to the large

domestic demand.
It is ;uggegtgd that the capacity of plant in Phase II1 (1976} be increased from 1.0 million
tons annuahy to 1.5 million tons to meet the domestic demand and 2 surplus for further exports.
Flirthermore, it is also suggested that the plant capacity in Phase IV be increased from 2.0
million tons to 3.0 million tons annually (1980), if the trend of exports would warrant this.

The plant site in Kaohsiung Harbor is considered suitable for this plant.

Philippines

The construction of a flat products integrated steel plant now in progress is justified to meet the

increasing demand in the country. The instatlation of additional stands in the steckel mill is suggested

tolproduce hot coils not only for Ilipan but also for other zolling mills in the country.

Thailand

The construction of an integrated flat products plant in Thailand is recommended in a step by

step basis as follows:

® -

()

First stage— the installation of one cold reversing mill with a capacity of about 78,000 tons in

1975 or earlier.

Second stage— the installation of a cold tandem mill in 1976 or immediately thereafter with a
capacity of about 376,000 tons annually. This recommendation is premised in the installation of
port facilities, power supply and other infrastructures of the plant before 1975. The proposed
site of the plant should also have been investigated.

The immediate training of personnel before the construction of the plant is also suggested
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(5)

(6)

at an early stage.
(iif) Third stage— the instalation of a hot strip mill en]argéd with a hla§t furnace - LD fiac_i!ities:'is_ also
suggested at some later date after a careful study of the prolect

The existing domestic and potential market in the country justifies this mstallatlon

Singapore
The construction of a billet center in Singapore to supply the billet requirements of the six countries

(under the aggis of the common market) is recommended. The plant should be l_)uilt in stages.

(i) First stage— electric arc furnaces steel making plant using domestic and imported scrap as raw material

This initial production will supply only the market for Singapore and Indonesia of about 250,000

tons annually.

(i) Second stage— additional electric arc furnaces to supply together with the first stage units about

500,000 tons of small ingots and billets.
The integration of this proposed plant with the National Iron and Steel Mills, Ltd. is suggested.

(iii) Third stage — it is suggested that if the trend of demand would warrant the expansion of the plant
facilities, a careful study should be made of the type of machinery and equipment to meet this ex-
pansion. The comparative advantages and disadvantages of the electric steel making and the blast

furnace processes should be evaluated in this study.

Indonesia

The construction of a merchant bar mill and wire rod mill (rounds, shapes, etc.) to meet the 1otal
requirements of the country for these products is justified.
The reactivation of Tjilegon project is recommended.
Part of the Tjilegon mill machinery which have already been delivered is incorporated in the proposed
layout prepared by the mission. In order to facilitate its installation, the construction of the water supply,

the power plant and other infrastructures should be undertaken by the government.

Malaysia

Apart from the above four specific projects, the mission is of the opinion that an electrolytic tinning
line of suitable capacity to meet the domestic demand of Malaysia and also to Thailand, Singz;pore and
Indonesia, might be established.

This is suggested because Malaysia is a large producer and exporter of tin.
The establishment of this plant may be undertaken as soon as the demand for tin plates would warrant

1ts installation.

The mission is of the opinion that the commercial success of these projects would require the protection of
governments concerned particularly in their initial operations. Furthermore, the mission believes that the
industry in these countries could be accelerated through the aegis of the common market. This, in essence,

is the theme of regional cooperation envisaged by AIDC,
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A CHINA (TAIWAN)

i

FR1 Present Situation and Future Prospect of Demand for Steel Products in China (Taiwan).

A.l.l1  Introduction:
Economic growth in Taiwan has been remarkable in recent years. GNP in 1967 attained
a growtl} rate of 8.9% compared to the previous year and further industrialization and higher
industrial level are expected in the years to come. With this for a background, the demand
for steel products is rapidly increasing. The average growth rate of demand in the last several
years has been 14% and the elasticity against the growth of GNP is 1.7, forecasting further
increase in the demand for steel products for a considerably long period.

Table 2. Ratio of Industrial Products

Table 1. Trend of GNP in Export Goods

(Based on Prices in 1964) (unit: %)
1 million (NT$) Ratio to Prv.yr. Gross Export E’;?a‘irf,;%{&c::“'
1953 44,677 110.5 1953 100.0 6.4
1954 48,622 108.8
1955 50,639 104.1 1955 100.0 6.1
1956 52,658 104.0
1957 56,678 107.6 1860 106.9 304
1958 60,083 106.0 1961 100.0 39.7
1959 65,438 108.9 1962 100.0 47.2
1960 69,007 105.5 1963 100.0 39.5
1961 74,637 108.2 1964 100.0 39.9
1962 80,586 108.0 1965 100.0 41.3
1963 89,716 111.3 1966 100.0 49.2
1964 102,492 114.2
1965 111,444 108.7
1966 119,627 107.3
1967 130,000 108.9

(Taiwan Statistical Data Book 1967)
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Table 3. National Net Production Classified by Industrial Resources

{Unit: 1 milon NTS)
€ ) 'Ratio:_ % ,

1956 | 1059 | 1960 | 1961 | 1962 | 1963 | 1964 |. 1965 1966 | 1967

141 50,833 | 47,087 | 61,344 | 70,636 | 84,843 | 92,200 102,188 [115.007

Total ?156%‘)” ?116?)) (60) | (100} {-(100) | (100) | (100) < (100) | -(100) | (100)
Agricuiture 1| 16,528 | 17,872 117,891 | 18,844 | 23,510 24,797 | 26,340 | 28,091
Ifgg:_stry. gi%’ (?053) (2.5 | 313 |4 | Q6T | Q1) [ (269) | (258) | (24.4)

ishing

. 035 | 1,177 1,194 | 1,561 [ 1,489 | 1,559 | 1,904 2229 [ 2,661
Mining (li(_)gsf (25 L2y | A [ C2s j e [l o2 (22 ] (23
. 5546 | 7.322| 8488 | 9,664 | 10,516 | 13817 | 17,090 | 17,268 } 19,547 } 23,153
?;i?:ring dsay | 016 | 6 | 169 {a7.n | (9.6 | (202)-)| 8D | (9.1 | @02)
- 154 | 1,810 2,247] 2,501 | 2,539 | 2,773 | 3,154 | 3,601| 42361 4841
Construction (43 | (43 | Giay | (4 (4D | (39 | (37 | (40 | (41 | (4D
Transportation 1,907 | 2087 i 2724 3,592 | 3836 | 4,135} 4,945| 5,889 7,045 | 7,939
fg{};;g;‘““’““"“ (53 | (50 | (3.4 | (63 |63 [ (59 158 | (68 | (69 | (65
Wholesale and 5516 | 6086| 7,332 7,966 | 8847 | 10,956 | 13,394 | 15228 | 16,422 | 18,834
retadl trade (153) | 146 | (44 | a4 |44 | (155 | 158) | (635 | (61) | (16.4)
Wheolesale and 5516 | 6086| 77,3321 7966 | 8847 | 10,956 | 13,394 | 15228 | 16,422 | 18,834
retail trade (53 § (146 | 0dd) | 040 | 144 | 455 | (158 | 165 | (16D 16.4)
Ovwmership of 26100 28330 3114 3,586 ! 4,176 | 4,767{ 5209 5515 6.045 | 6,675
dwellings (7.3 | (68) | (61) | (&3 [ (68 [ (6N | (62 ] (6 | (359 | (58)
P“b‘i”dm;"" 4230 5017] 6072 7,050 | 7,645 . 8562 | 9,787 | 10,615 | 12,186 | 13,938
Siration an aig) ¢ d2n | a2 | (123) | (2.5 | a2 | (L8 | (118 [ (L9 | ab
) 2413 | 2,833| 31510 36621 43331 52931 6,195] 7,313 8,138 8875

Other service (67 | (68 | (6 1 (64 (DI T | I [ (7] (80 | (1D

With these economic situations for a background, the demand for steel in Taiwan has

been increasing at a quick tempo. The rate of average annual increase of demand during

1953 — 1966 was 14%, the elasticity agawnst the growth of GNP being 1.7. 1t is expected that

there will be continuous increase of demand for steel Tor fmrly a‘long period in the future,

1

Table 4. Apparent Consumption of Steel Products

Q'ty (1,000 MT) B Q'ty (1,000 MT)

1952 78.3 1960 2902
1953 107.6 1961 273.6
1954 128.8 1962 288.1
1955 1423 1963 342.0
1956 161.1 1964 418.6
1957 180.3 1965 511.2
1958 197.1 1966 590.8
1959 259.5

Based on the research data of the Government.
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The actual trend of steel consumption per NT$ 1,000 million of GNP of Taiwan is shown

. in the Table No.5. Reflecting the tendencies toward the industrialization in the economy of

Taiwan, steel product consumption has been increasing yearly.

Table 5. Quantity of Steel Product Consumption per GNP

1956 {1957 | 1958 | 1959 |1960 [1961 1962 |[1963 | 1964 | 1965 | 1966

Steel

Consumption 161.1 {1803 |[197.1 | 259.5 [200.2 [273.6 [288.1 |[342.0 |418.6 |511.2 | 590.8
(1,000 MT) A

GNP B

{1 billion 52.7 56.7 | 60.1 654 | 69.0 | 746 | 80.6 89.7 1025 | 1114 | 119.6
NT$ 1964)

A/B 3.061 3.8 3.28f 397| 4.21 3.67 | 3.57 3.81 4.08] 459 494

A.1.2 Forecast of demand for steel products

As to the forecast of demand for steel in the future, assuming that the economic background

in which GNP will grow at 8% yearly taking the year 1966 as the base, it would be proper 'to

estimate the quantity of steel product consumption per NTS 1,000 million in GNP at about

5,300 tons during the period up to 1975, 5,500 tons from 1976 to 1980 and 5,700 tons from

1981 to 1985. The demand for steel products estimated on this assumption is shown in the

Table No.6.

Table 6. Estimated Domestic Demand for Steel Products

(Unit: 1,000 tons)

1966 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 19801] 1985
Steel consumption 590 | 862 | 943 | 1,024 | 1,105 | 1,188 | 1,267 | 1,932 | 2942
Annually rate 75% 8.0% 85% = 88%

Comparison between the above estimation and that of the First Survey Mission as well

as of the preparatory office, MOEA, is as follows:

First Preparatory Office
Year Survey Mission MOEA
1970 780 870
1975 1212 1280
1980 1785 1720
1985 2516 -

{Unit: 1,000 t.)

362
1267
1932
2942




Judging from the actual consumption of steel products in 1967 which amounted 1o

729.000 tons, the estimate by the Fust Survey Mission seems (o be too low and that by MOEA

for the years after 1980 may be considered too small when progressive trend of economy ol

Taiwan is taken mto account.

A.1.3  Forecast of demand for flat products
The demand for flat products has been increasing yearly, and the trend of increase has
shown remarkable upward curve since the beginning of 1960's. Regarding the demand for
specific ttems of flat products, it will be proper to forecast, based on all accounts of
informations gathered on the economic structure of Taiwan and its prospected phases of
progress which leads us to believe that those industries of shipbuilding, machinery and
construction would be the main factors of progress, that the ratio between the hot rolled
and cold rolled sheet will be 50 — 50. As to the plates, especially, though the current actual
demand 1s 12 — 15 per cent of all flat products, future development of shipbuilding industry
must be taken into consideration and our estimation is made on the assumption that the
demand will continue to crease.
Table 7 shows the estimated demand classified by type of flat products
Table 7. Forecast of Domestic Demand for Flat Products
(Unit: 1,000 tons)
1966 | 197G | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985
Total Steel Product Demand 590 862 943 | 1,024 ;1,105 | 1,186 ;1,267 [ 1,932 1 2942
Plates 76 | 93| o | wos| n7| 125 | :s| 333
Hot Rolled | Sheets '
Strip and Hoops ‘ 96 109 119 132 138 147 217 332
Total 172 | 200 | 200 | 237 | 255 | 272 | 435 | 665 |
Sheets
Strip and Hoops ] 63 87 97 108 119 130 255 445
Cold Rolled | Galvamized Sheets 25 26 28 30 33 35 50 70 H
Tin Plates 85 90 95 iQa 103 108 130 150 i
Total (73 | 203 | 220 | 238 | 255 | 273 | 435 | 665 |
Total Flat Products 224 | 345 [ 405 | 440 [ 475 | 510 | 545 | 870 [ 1330 |
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The comparison of the above estimate of flat product demand with those of the First

Survey Missions, and the preparatory office, MOEA 15 as follows:

Year

1970
1975
1980
1985

First Survey Mission Preparatory Office This Survey
314 350 345
511 540 545
788 760 870
1,186 - 1,330

A.1.4  Forecast of demand for steel bars and sections

1.4.1

Actual demand and supply of steel bars and shapes

The demand for steel bars and sharpes is divided into two categories, domestic
and export. The domestic demund can be caleulated by the formula of “Import +
Production — export = Appareat Domestic Consumption. The actual domestic
consumption in the past 1s as shown i the Table below, which witnessed the ncrease
of 16 times durning 16 years from 1950 through 1966, the amount of consumption
being 15,600 tons and 254,000 tons respectively.

When the trend of increase 15 broken down by every 5 years, however, 11 is
known that the rate of increase has been declinimg in proportion to the rise of con-

sumption level as shown below:

1950 — 1955 46 times {annual rate. 35%)
1955 — 1960 2.3 times {annual rate: 18.2%)
1960 — 1965 I.4 times (annual rate.  7.0%)

With regard to the relation between the domestie apparent consumption of
steel bars and that of whole steel products, the rate of increase of the latter durning
the period from 1950 to 1966 was 12 times, while that of steel bar was 16 times,
which make the elasticity of steel bars to total steel products 1.33. But, if the last
5 years is taken, the said elasticity falls down to 0.8.

And further, the ratio of steel bars in the domestic apparent consumption of
steel products is, as shown in Table 9, in down ward trend, having its peak in 1960.
This fact can be presumably accounted for by the relative increase of the rate of flat
products demand due to the rise of industrial production of the country.

The export of steel bars and shapes which was 1,000 tons in 1936 has been
expanded to 65,000 tons in 1966. The export ratio (export < production) for the

recent several years is approximately 20%.
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1.4.2

As to the aspect of supply, annual impbrt of steel bars excluding shapes in the
last few years was 4,000 tons at the highest, the items of which Heing restricted to
those of standardized or large sized ones which can not be produced in Taiwan. The
import of shapes has been increased remarkably since 1963 due to the increased demand
for sheet piles and large sized shapes with the progress of various development projects.

The production of bars and shapes has achieved striking increase of 30 times in
the period of 16 years since 1950 through 1966, the quantity of products in the above
years being 11,900 tons and 300,000 tons respectively.

1950 — 1955 5.3 times (annual rate 40%)
1955 — 1960 3.2 times (annual rate 26%)
1960 — 1965 1.3 times {annual rate 5.4%)

As to the steel bars, items such as round, deformed, square, hexagonal, half
round bars, etc., are being produced locally, major part of which being round and
deformed bars. These items are produced by rerolling small ingots and ship breaking
scraps. Imported for scrap in 1967 were 117 old vessels with a total displacement of
400,000 tons {160,000 tons in 1966). In 1968, the total displacement will increase to
200,000 tons. This 15 one of the main characteristics of steel production in Taiwan.

Regarding shapes, preduction is all for medium and small sized shapes such as

angles and channels including some light rails, and the major part of products is angle.

Demand and supply of wire rods and wire products

Wire rods in domestic demand includes steel wires, wire nets, wire ropes, hard
steel wires, welding rods, ete, The demand has increased 7.8 times (annual rate: 13.7%)
in 16 years from 1950 to 1966, the quantity being 9,000 tons and 70,000 tons for
respective year.

The trend of increase in every 5 years since 1950 is as follows:

1950 — 1955 1.8 times {annual rate 12.5%)
1966 — 1960 1.5 times {annual rate 9.7%)
1960 — 1965 2.7 times (annuat rate 22.0%)

The ratio of wire rods and wire products to total steel products in the apparent

domestic consumption 1s shown below.

1950 18.8%
1955 11.7%
1960 3.3%
1965 12.9%
1966 12.0%
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1.4.3

Though the ratio varies with each year, the general tendency is in downward curve
slightly.

Export of wire rods and wire products has been gradually increasing, having the
figure of 14,000 tons in 1966.

Production of wire rods is limited to ordinary wire rod coils below 80 kg. All
of the heavy coils and special steel wire rods are imported, though very small quantity.

With regard to the wire products, only small quantity of steel wire, wire rope,
etc. are being imported.

The production of wire rods and wire products showed an increase of 43 times in
16 years from 1,800 tons 1n 1950 to 77,000 tons in 1966. The ratio of domestic
preduction to demand (self-supplying rate) was 19.6% in 1950, 40.4% in 1955, 95.9%
in 1960, and after 1961 the production exceeded the domestic demand, the ratio of
110% in 1966.

Total demand and supply of steel bars, shapes, wires and wire products.

The trend of total demand and supply of steel rods, shapes, wires and wire products
is as shown in Table 8 below.

The self-supplying rate of these items to the domestic 2pparent consumption exceeded
the 100% mark in and after 1958.

The ratio of the said items to the total domestic apparent consumption of steei
products, which was 50.7% in 1950, increased to 65.4% in 1960, and since then began to
show downward trend yearly and was 55.6% in 1966.

Table 8, Actual Demand and Supply of Bars, Shapes, Wire Rods and Wure Products

{Unit 1,000 tons)

- 1950 1955 1956 1957 1938 1959 1960 1961 1962 1963 1964 1965 1966
. Import 37 82 98 43 5.8 58 ny 9.8 72 53 s 103 190
Production 19 631 7838 830 |1069 1539 1005 | 1848 1815 2148 (2358 [ 2570 | 3000
Birs & Shapes

Export - - 13 09 11s 194 464 53 .2 566 505 435 650
Appatert Conmumption 156 713 13 e (1012 1353 | 1657 1418 1414 1634 182.8 1241 | 2540
Import 74 2.9 112 is 56 pi ] 37 s 54 46 44 56 70
Froduction 18 67 £2 08 192 ny 231 36% 1gd 567 66.0 T2 170

Wire Rods & Wire Products
Export - - - - 02 11 27 65 4.6 133 5% {0 140
Apparent Conmmption 92 166 194 e M6 136 241 339 389 430 645 65.8 mwe
Import e 181 o 1t 6 114 B2 154 133 116 99 69 161 60
Production 137 698 E10 1033 1261 1808 2235 2. 9.6 mMs kLI 3232 3770
ol Export - - 13 a9 n7 30.6 491 596 518 699 564 5435 9.0
Apparent Consumption bIF ] B79 1067 1105 1258 1583 1898 1754 1801 UL 4 2513 | 2899 | 3240
Production Bart & Shapes 7613 B35 901 909 1056 1174 1210 1306 1284 1315 1156 1147 181
mmmplbn Ware Rods & Wire Products 196 404 41) 910 780 918 959 103 8 979 1181 1023 1082 1100
% TFoul 352 94 81.5 911 1002 1338 1178 1264 1218 1284 1198 113.2 e 4

Based on Data of Government



14.4

1.4.5

Forecast of demand for stee! bars and shapes

As a means to forecast the demand:for steel bars and shapes, following two methods

were contemplated based on the available data.

1.  Estimate by the trend of domestic apparent consumption of bars and shapes.

2. Estimate by the proportion of bars and shapes to the total domestic apparent con-
sumption of steel products. _
In the estimate by the trend of domestic apparent consumption of bars and shapes,
it was estimated that the average rate of increase for the last several years will also
continue for several years to come, and in addition, with the progress of industriali- '
zation, Jarger capital investment will be made to stimulate increase of demand for

the said items,

In the estimate by the relative quantity of bars and shapes to the total domestic
apparent consumption of steel products, the estimate should be made based on the corels-
tion between the said nems and the flat products. In this case, the increase of relative
importance of the flat products will inevitably decrease the importance of the bars and
shapes Lo some extent.

The result of the above is shown in Table 9 bciow.’ The domestic apparent con-
sumption of bars and shapes. which was 254,000 tons of 1966, will be 532,000 tons in
1975 and 1,206,000 tons n 1985,

Though the export of bars and shapes will merease in figure, its export ratio of
2065 in recent years is considered to become sround 15 — 20%, deducing from the trend
of export markets.

As to the bars and shapes, in spite of the esumate that the demm and for large
sized bars and shapes will increase steadily, focal praduction will not be made in the
near future, and it is estimated that these items corresponding to 7—8% of domestic
apparent consumption of total bars and shapes will have to be imported.

With regard 1o the production of bars and shapes. estimate was made on the assump:

tion that small and medivm stzed items except larger size would be selfsufficient.

Estimate of demand and supply for wire rods and wire products

For the estimate of demand and supply of wires and wire products, the method
similar to that adopted for the estimate of bars and shapes wus udopted. The trend of
increase of domestic apparent consumption 15 presumed to be a hittle lower than that for

bars and shapes,

The export of these iterms will mcerease wiih constant upward trend to about 5% ¢

total products.
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With the progress of local production, the import of wires and wire products will
éradually decrease to the extend that in the end very few special items including hard
steel wires, ;.vire Topes, ete. will remain in the import list,

With the exception of very special items, almost all wires and wire products will be
produced domestically.

.

1.4.6  Total Domestic Apparent Consumption of bars, shapes, wires and wire products
The trend of increase in domestic apparent consumption of these items will be a
little lower than that of total steel products, and the ratic of the former to the latter will
also be going downward. —
Table 9. Forecast of Demand and Supply of Bars, Shapes, Wire Rods and Wire Products
(Unit 1,000 tons)
1970/1966 19751970 1980/1975 1985/1980
1960 1966 1970 | 1975 | 1980 | 1985 | Ruteof | Anpml | Rateof fAmmual | Rateof Annual | Rateof |Annual
Increase | Rate Inccase | Rate | Increase | Rate | Increase | Rate
Total of Steel Products Qfm:m 2902 | s908 |8s20 | 1267 |1932 | 2002 | 145 {100 | 147 [ 80 | 152 | &7 | 1sz | a7
Import 17 | 1590 | 00 | 400 | 00| 800 [ 105 12 | 200 [149 | 150 | 84 | 133 | 59
Bars & Shapes Production | 2005 | 3000 | 4300 | 600¢ |8820 13260 | 143 | 94 | 140 | 70 | 147 { s0 | ts0 | se
Export  f 464 | 650 | B0O {10e0 {1505 ) 2000 [ 123 | sa | 135 | e2 [ 13 | ex [ 13 | se
Apparent 1657 {2540 3700 | 5320 | 7920 12060 | 146 [ 100 | 1ec | 75 | rtas | a3 | 152 | &7
Conmumplin
Import wr| o] so| so ! 40| 30| - - - -
Products 20 | 170 [13.0 | 560 {250 3250 | 247 {101 | 138 | 63 { t3s | 67 | 151 | se
Wire Rods & Wire Producty
Export 27| 10 | 160 | 1o [ 260 mMo| 14 | 34 | 1} ss | 124 | 44 |1 | ss
Apparent 21 | 200 |1030 | 1400 |1s30 | 2940 | 147 [0 | 136 | 63 | 138 | 67 | 1s2 | 87
Conmumption
Tmport 154 | 260 | 260 | 250 | 60| ®0 [ 109 | < 173 [ & | 142 | 73 | 130 | 54
Total {Bats, Shapes, Wires 8
& Wae Produets) Production | 2236 | 3770 | s430 | 7560 hoero aesto| 144 | 34 { 139 | ez | 145 | 77 [ 181 6
Export 91 | o | sso [1290 [ 1970) 260 122 | s1§ 134 | en | 137 | 65 | 13 | 52
oppaemt | tese a0 {4330 [ 6120 [seso [1son | 145 {100 | 1@ | 13 | 141 | 80 | 1sz | a7
Contumption
Stupesa ., Apparent
Ratio to s Conmomption | 371 0 a0 | a20 | s10] a0
fotal Wae Rods & Apparent
Stee Wite Producs | Consumpuon | B0 | W8 [ 130 | uo | 100] w00
Products Appatent
% Total c::mp““ 654 | 548 | s60 [ 20 [ sto| smo
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A.1.5 Forecast of demand for billets

Materials to be used for production of bars, shapes and wire rods are such as steel scrap
for re-rolling, billets and small ingots, and the selection of each of these items for use is to be
determined by taking into consideration the different forms of production which varies depend-
ing upon the prices of re-rolling scrap, billet and ingot either imported or locally products.
Therefore. the estimate on the quantity of billet to be imported, which 15 under the influence of *
such uncertain factors, will have to be made from wide range point of view since the definit
estimate on the import quantity would not be obtained.

Although, the import of billet is mfluenced by various factors as mentioned above, import
of a certamn quantity of special steel (2 — 3% of total production) will be indispensuble to the
steel industry.

In Taiwan, small ngot of 80kg is used for rolling small bars and the imported ingot of
80 ~ 120kg is used for the production of large sized bars. wath those of 200 — 150mm square

For rolling of wire rods, 500kg rimmed stee! billet 8" x 8™ and 80kg ingot 4" x 4™ are
used.

Table 10 Comparison between Demand-Domestic Capaoiy-Estimated Import & Export of Flat Products in Tawan
{Unit 1,000 ton)
D Demand Requiged Production capacity Impart Export
Hot Cod
Yeut HR Sheet 3 oTK S e Jiot Conl ‘ Plate Sub Pute HotCol | HotCoil
\ o
Pute Hs‘:i; %FSPI'::II? {2y rot) {as roll) a0 e [ s rall) (as roll} Remarks
n e
0
a) (b} () 1y wy ar i u:r or %‘57 * u:;] dd dd
1910 | 76 96 173 g - —;mm _ 7 | T s o i
1571 93 109 203 169 - i, | 73 189 - » Cold mll completed
o = _ _ . o em—— s e e a
1972 | 101 Tt 20 we - P | T 400 T
1973 | 1os 131 238 136 L B L T R . 13 - Hat mull completed
1974 ur 138 155 46} (Lise) 68 (363) 9 | [CHE n
1975 125 147 F2k) 498 _ SI_.I_T,D' ‘_3624LL4L$}47A‘9§ m: ____LSILE 4 12 - | Completun of
1976 | 187 158 315 s10 040 733 I . v 3e 6 | itepation {1 millon
19717 173 172 348 608 Ll 10 P 46 12 |
t978 | 188 187 s 862 0110 106 ; 145 1 - o 4
1979 203 202 405 s 11,1001 693 L5 23 47 - '
198G 218 7 435 7 1L 0% 617 To1s8 A1) ‘ 0 - ., Completmn of
was | 3m m 665 s | L‘;w’.’s?{:;};,,, i T e T “““"'—“f inegatien (3 midion
{Note) 1 Alter 1974, 23% — 30% of total demand for plate, specual products, ate tw be enported
1 With the exastung production capacily of 60 000 T/Y for plate, actual production i3 estumated 3t 20.000 T/Y
3. The productive capacily of the hot strip mill to be completed n 1973 15 estanated as follow
Plate 200 T/H x 0 B5 (yaeld=stab) = 170 T/
Cod 200 T/H x 097 (yiueldslab) = 193 T/Y
Anmez] operating hours = 8,765 lifyear x 75% = 6,500 Hfyear
4

Figures not parenthesized in the column (d') show the production en the basis of | milion T/year ingot supply
Figures in parenthess show the production when slab is freely available

Figures in the brackets show the quantity corresponding 1o domestic demand

kS
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A.2 Present Situation of Iron and Steel Industry in Taiwan

At present there are over 100 steel manufacturers in Taiwan. Of these, two plants are equipped
with iron and steel making facilities, though they are small n scale. The steel products which totailed
117,000 tons in 1957 increased to 600,000 tons in 1967. The majority of these plants are engaged in
the production of only small shapes and bars of various types from small ingot which is made by electric
arc furnace or from steel scrap by re-rolling.

Except the 3-high hot plate mill which has been 1n operation since July 1965, for the annual pro-
duction of 10,000 tons of ordinary plates of more than ! inch thick and 5 feet wide, operation of the
steel mill is limited to the second or tlurd processing such as the production of small bars, wire rods,
wires, nails, pipes, galvamzed sheets, HD tin plates, etc. using imported billets, wire rod, kot coils, base
plates, etc. All other sheets, large shapes, heavy rails, seamless pipes and special steel are being imported.

Existing production capacity is as follow:

Pig iran making; 2 blast furnaces of 60 T/D and 10 T/D, 30 electric 1ron furnaces {600 -
50 KVA) having a total annual production capacity of 120,000 tons.

Steel making: 4 electric arc furnaces of 1 Tfch — 30 T/ch, 3 oxygen converters of 3
T/ch x 2, 5 T/ch x 1 and | bessemer converter, with a total annual
production capacity being approximately 500,000 tons.

Bars and section rolling:  More than 90 small bar mills for the production of rolls of 7 — 16
inches diameter, having a total annual production capacity of 600,000
tons. "At present, a 24 inch 3-high billet rolling mill is under construc-
tion, which will start its operation in the latter half of 1968.

Flat products rolling: A 3 — high plate mill with a total annual production capacity of 60,000
lons and 4 hot coil shearing lines which can shear the piates up to 7 m/m

thick, having a total annual production capacity of 40,000 tons.

Galvanizing: 5 Iines of galvanizing facilities, having a total annual production of 60,000
tons.
Tinning: 4 lines of HD tn plate facilities with a total annual preduction capacity

of 20,000 tons.

Pipe making. 10 electric arc welding pipe making facilities to produce % — 6 ches
diameter-pipe and large sized spiral pipe, having a total annual production
capacity ol 65,000 tons.

Wire drawing and role 13 wire drawing and 7 wire rope making factories, with a total annual

makmng’ production capacily of 120,000 tons.
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A3 Raw Materials, Power, and Water Supply ete.

(1) lron ore: There is no deposit of iron ore to be exploited economically in Taiwan. In the east, west
and north parts of the island, there exist iron sand resources sporadically and in small quantity, and
in the western mountain regions, some limonite. According to the recent survey, the total deposit
of iron sands was reported to be only 123,000 tons, the quality of which being 40 — 60% of Fe,

6 — 12% of 8i03, 0.10 — 0.5% of P, 0.07 — 0.15% of S and 2.5 — 5.6% of T. The quantity of
the limonite deposit was reported to be not more than 590,000 tons, the quality of which being

25 — 35% of Fe, 20 — 40% of S103 and 0.5% of P.

(2) Coal and coke: The workable coal deposits are estimated at 240 million tons which is sufficient to
meet the future demand for about 50 years, if’ the mning is continued on the basis of 5 million
tons per year as was in the past. The coal deposits are located mostly in the northern part of the
island, and they belong to the bituminus type, the seams being narrow ones mostly.

Some of the mines in Chialo and Nancluing plains produce the coal suitable for coking, though the
qualities vary. It is estimated that 32% of whole deposit (76,800,000 tons) is coking coal and the
remainng 68% (163,000,000 tans) non-coking. There are about 3190 coal mines in all in Taiwan,
of which 42 mines produce nearly half of recent output of 900,000 ton/year of coking coal and
4,100,000 ton/year of non-coking coal. The productivity of each mune is not high, the rate of
output being 0.35 tons per man-day, and accordingly the coal price is rather hugh. There are 53
munes which produce cohing coal, some of them having the bechive coke ovens. The names of

the firms which have coke vvens and their production capacities are as follows:

. Capacity (T/Y) Quality Ash % V.M S%
Pioneer Chemical Co. 144,000 For steel making P20 1.5 0.8
Hsinchu Gas & Coke Co. 19.000 For blast furnace 150 2.0 1.0
Cheho Chemical Co. 24,000 General use 22.0 30 1.0
Taipei City Gas Works 3.000 Semi-cokes 26.0 100 1.0
Beehive Ovens 350,000
Total 540,000 ’

(3) Scrap: A total of 500,000 tons steel scrap was imported m 1967, about 60% of which being broken

ships and dismantled to plate scrap at vanous places.

(4) Lime stone and dolomiste: There are large deposits of limestone and doloniite m 1he north-castern
distnct of the 1sland.  The limestone reserve ef Shimaoshan. the largest mine. 1s estimated at

52,000,000 wns, wlule dolomite reserve s sind to be over 100,000,000 tons.
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(5) Power: The rate of average annual increase of generating capucity by the exisung plants 1s about
12.5%, the capacity of 392 MW in 1954 having been developed 1o 1580 MW. Nevertheless. powe
shortages have occurred always over recent years during dry seasons. At present, a thermul puwel
plant of 300 MW capucity 1s now under construction for completion 1n the latter half of 1968

With this new plan the total generating capacity in 1972 1s expected to be 3,510 MW.
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A4 Outline of the Kaohsnung Integrated Lron and Steel Plant Project

A4l

Background
In Taiwan the steel industry using the above mentioned electric arc furnaces has shown a

rapid development in the post-war period partly due to cheap power supply. However, due to
limited capacity and inefficiency of the existing facilities, coupled with the fact that the supply
of scrap, principal raw material for the production of steel, has to depend largely on the import,
the cost of products (luctuates constantly making it impossible to maintain stable prices.
Furthermore, the lack of adequate flat products rolling facilities 1o satisfy ever increasing
domestic demand has necessitated the expenditure of foreign currency annually totalling

USS40 million for the import of these products. This situation is not only causing a delay in
the development of steel oriented industry but also presents a serious problem of the balance of
the international payments m Taiwan. Under these circumstances, the Taiwan Government, on
one hand, is now puskung forward a drive for the rationalization and modernization of the
existing steel industry. On the other hand, it is also contemplating the establishment of an
integrated steel plant with an ultimate production capacity of about 2 millicn tons of steel
ingot so as to accelerate the harmonious development of various industries. Concerning the
steel industry 1 Tarwan. surveys have been conducted by the foreign technical consultants for
a fairly long period m the past. As the conclusion of these surveys, it was adviced that,
production of flat products be started in the first phase, and construction of an integrated steel
plant should be completed five years afterward. Judging from the findings of our current survey
on demand and supply of steel products, the above project 15 considered reasonable.

In January, 1968, the Preparatory Office MOEA, was set up under the jurisdiction of the
Mimstry of Economic Alfmirs of the Guverniment, and at present a detailed plan is being pre-
parated by the office. 1t is expected that by the end of 1968 a company will be estabhshed with
the autherization of the Government and the construction work of the steel plant weli start early

next year.

Outline of the project

4,2.1  Phase of construction works

Phase 1 (1969 - 1971) Electrolytic tinning lime RO0O0OTIY
Cold tandem mull 200000 1Y
Phase Il (1971 1973) Hat strip mull 1LOU0.L0O T/Y
Lapansion ot tnnmg lme 160,000 TY
Phase 11 ¢ l‘)’i:% 1975) fron and steel mahang lac 1,000,000 T/Y

{steel mgot)
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4.2.2

Phase IV (1979 ~ 1981) Expansion of the above

facilities 2,000,000 T/Y
(steel ingot)

Location: The plant will be built in Kaoshiung Port Industrial Zone No. 3, a reclanned
land covering an arca of 240 hectares

A map, showing the Kaoshwng port area, is attached. The industrial zone embraces
the port for which a 12 year expansion program has been carried on since 1958. The
port is presently (=) 10 meter deep and the area in the vicimty of the 2nd entrance to
the port 1s scheduled to be dredged to (<) 14.5 meter depth to permit ocean going ships
up to 75,000 tons to berth at the pier. The zone 15 considered 1o have enough room for
an integrated steel plant of 2 million tons capacity. Moreover, its location is conventent
for the import of raw materials, and for the export and transfer of products, and for the

supply of water, power and labor, It is considered that the site has excellent conditions.

Main Facilities and estimated construction cost

A detailed plan has already been prepared for the first and second phases. In the
first phase hot coils and base plates for unnng are to be imported as raw materials, and
slabs in the second phase

Iron and steel making facilities for the third phase and thereafter has not yet been
deaided. But this swivey mission. based on available iformation, made an estimate for

the equipments required and construction cost as follows:
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Table 11.

Estimated Construction Cost

(unit:

¥ 1 million)

Equipment

Main Specification

Remark

Additional Const. Cast for 2 million

Tons

Main Specifications

Cost

1. Coke oven

2. Sintering facility
3. Blast fumnace

4. Material handling
facilities

5. Converter

6. Stabbing milt

7. Hot rolling mill

(1) Slab re-heating
furnace

(2} Roughing mill

(3) Finishing mall

(4) Sheanng line

(5) Finishing equip-
ment

8. Cold rolling sl

(1) Continuous pick-
ing line

(2) Cold rolling mill

(3) Cleaning line
(4) Annealing furnace

(5) Temper mill
{2 stands)

(6) Shear line

1,500 T/D 15.5T charge, 90 ovens
of 400 width x 13,000 length x
4,400 height

3,000 T/D

2,700 T/D capacity, internal volume
2,000 m3, heavy oil blast 30 kg/T

90 T/ch x 2,160 m3

ingot treating capacity 2,000,000
Tfyear, soaking pit 4 batteries

150T/Hx 2

roll width 2,200mm, max. speed
290m/minute

roll width 1,400mm, max. speed
610m/minute (at No.5. stand)
six stands in the future.

min. thickness 1.2mm

roll width 1,400mm, max. speed <-
1,100m/minute

swx stands in the future, min. thick-
ness 0.1 5mm

batch type, 35 cover, 77 base

3,800

2,500

6,200

2,100

5,000

5,900

13,500

{12,000)

(500)
(1,000)

10,000

{2,000)

(7,500

(500)
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LDG recovery
system

¥ 700 muition
for No.6 stand
excluded

¥ 500 million
for No.6 stand
excluded

1. Same to the left

4. Material handhing

~

5. 90T/ichx1

6. 4 batteries of soaking
pits and others

‘7. hot rolling

(1) heating furnace
150 T/H 1

(2) roll shap

{3} No.6 finishing
stand

8. the second cold
rolling mill

same to the left,
tentatively

2,900

2,500

6,200

1,130

3,500

1,700

1,400
(500)

(200)

(700}

10,000




9 Timnng line 3,000 9. surface treating 3,050
¢1) Coil preparation (300) (1) coul preparation (2,300}
line line and galvaniz-
ngs line
4
! (2) hinning hme and | max. speed 800 ft/m, later 1,600 (2,700) (2) speed increasing of (750)
shear ft/m in the future electrolytic tinning
line 1,600 ft/m
10 Osygen plant 6,000 Nm3/4 1,800 Include 1 to |10. 6,000 Nm3/H No.3 900
be added 1
year later
;
{11 Lume calcining 170T/D x 1 240 11. same to the left 240
X equipment By purchasing
. burned delo-
| 12. Dolomute brick 0 {1 mute brick 12 " 0
3
!
13. Power 1G0T/H boiler 3, Indcpendent power | 4,330 13. boiler 2. 2,730
: generator 10,000 KXx2, Trans., Independent power
X 11,000 Nm3/H air compressor x 3 generator 1, air com-
[ pressor 2 etc,
.\ 14, Water 3,500 14. " 880
|
15. Gas, heavy oil 2,300 Include ¥270 | 15. 900
milhon of
LDG
' 16. Transportation ore 1,500T/H unloader x 2, coal 2,400 | Inclode ra! 16, ore unloader | crane| 2,100
' 300T/H unloader x 1, crane 20T x 2 and road for product
for products
17. Harbour depth 12m (in the future 13m for 2,600 | Include dredg-]17. 0
70,300 ton ship) ing
18. Mold shop 200 18. 100
19, Testing, Analizing 700 | Include scale |[19. 100
center ¥ 130
! million
20. Welfare 2,700 20. 1,600
21. Store House, etc. 1,000 21. 800
Total 74,170 £206,000 Total 42,730 %
(1,000U85) 119,000
(1,000US$)
1
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4.2.5 Produ:ction plan and operational data (flow at I million tons capacity of steel ingot)

(1) Production flow chart and scrap balance

Cap. 2,000,0001fy

|

f

G%)

Slab 875,000t

!
T

—- 68 —

(foking coal Iron ore
672,800t : 1,249,2006¢ Including
Blast furnace
- slag 18,000t
_Cokc ovan Converter
;gSt charge Fine ore Lump ote dust 6,000t Lime stone
oven _— e
1500t/Dx1 817,200t 432,000t 280,700t
487,200t
Scale Miscellaneous
COG 217 x 106m3 | {37,520¢ materials for Sintering
-~ Line stone Sintering 111,600t 120,000t
120,000t plant Iron sand for Blast furnace
Five ooke 3.?00UD 21,600t 36,000t
X -
Tar 23,640t 52,800t |
1,008,000t
Ammoniums Sul-
phate 7,080t _for converter
124,700t
Light oil 6,480t 1,448,000t
Clirker Cokes
3,270t 434,400t Line stone 36,000t
Blast Calcining
furnace Kiln
BFG plant 170¢/Dx1
1,662x106m3 2,7001/D Heavy ol 26,100t
Pitch -— 2,000m3x1 Y - -
1651 I
868,800t
for foundary
! 14,400t Scrap 261,600t r *I; 8,400
Dolomite .. *2) 27,600t
brick gth{;:or P lron l-Rolling scrap
,400t
plant @ 225,600t
1,107,600t
Tar-dolomite brick 3,300t Converter Caicined ine 68,520t
plant
Fiuorspar 5,040t 90t/ch Scale 10,080t
160m3x2
Oxygen 46x106Nm3 ’ T Serap 27,600t @
Ingot
1,008,000t
Slabbing mill Scrap 103,000t -

_____Seale 30,000t



-

L Scrap balance - E
677,500t (87%) 197,500t (85%) £
Slabbing crop 103,000t
L Hot rolled scrap 36450 E
Hot strip mill E Scale (2%) 17,600t Cold rolled scrap 101,950 7?
(roughing) ! = |5 | (subTotal 241,400) E
=) ]
| 8% 193,500 g | Sale 7600 &
663,900t (98%) Total 289,000 i%
| \ f
Hot strip mill %
(finishing) o | Scrap 225,600 %}‘:
(Cap. Slab 1,300,000t/y) é Seale 47,600 :‘ﬂf«:
536,950t 126,950t & | Extrascrap 15,800 E’f
¥
Total 289,000 &
HC 531,200t (99%) 125,700t (99%) o i
for slab 97% for scrap 97%
i
Packling
H.C 504,200t (95%)
¥y
Cold rolling
cleaning,
Tin 1,050t annealing,
tempering
—
C.C. 290,000t (100%)
C.C. 214,200t (100%
158,000t 56,200t
T
4 1
Coil preparation Firushing line
line
|
141,0001 (895 (87%) .. for slab 85%
¥ 1
Twnning line Shear or Shear or
tnmmer trimmer
(92.5%) (89%) (88%) (92%)
1 1 i
1980 Tin plate B‘“l" Piate for Cold sheet H.C. Sheet Plate Flat product
————— 130,000t G-l. sheet 255,000t 116,000t 168,000t total - ¢
50,000 719,000 t)y g
(additionat (additional including ()
import 101,000t) import 50,000t} 870,000 tiy
150,000t 70,000t 445,000t 332,000 133,000t " "1.330,000
Demand
for 1985
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(3) Gas,water and power balance etc.

Gas Balance

B 1910 m3/pig x 72,400 Estimated Calone Distribution
S| =138,500x 103 m3 .
= | C.OG. Production Unit Required C.0.G. B.IF.G. Heavy
5 | 320 m3/charged coal x consump- x 103 x 103 x103m? | Qi
5| 56,400=18,100x 103 m3 tion x 103 keal m3/month month
&} . kealft
g 1ron 500 36,200,000 1] 45,200 *1
2,170t
Hot stove (30 ke/t)
72,4001 (cxcluding
[month heavy ail)
Sintenng plant 84,000 40 3,360,000 700 0 0
coal
Coke oven charged 640 36,100,000 2,820 28,200 0
56,400
Miscellaneous for
steel making 220 0 0
2 Scaking pit 84,000 290 23,360,000 2,090 16,700 0
o
Hot rolling
E Reheating furnace 73,000 500 36,500,000 6,420 7,130 0
ja]
Cold rolling
Annealing furnace 42,000 370 15,550,000 3,240 0 0
Lime kiln 5,710 1,500 8,570,000 0 (] 922
Others 1 ,6‘.?0“‘2 0 0
Boiler 120,000 800 96,000,000 886 25,340 7.680
Loss C.0.G.0.3%
B G, 11.5% 54 15,930 o
Total 18,100 138,500 10,772
Note:
. Converted caloriec B.F.G. 800 Kcal/fm?, C.0.G. 4,800 Kealfm?
Heavy od 9,300 Kcalfkg
9

*1 Heavy oil in the column of hot stove is for blast furnace.
3. *2 chemicals 100 x 103 Keal ammonivm sulphate 5. x 590 T/month = 59,000 x 103 Kcal/month
= C.0.G. 12.3 x 103 m*/month = 20 x 10* m?/month
Repairing & Enginee‘ring C.0.G. 250 x 103 m?¥/month
Miscellancous C.0.G. 1,400 x 103 m3/month
4. In the above table, no L.D.G. distribution 15 made, so as to make clear the efficiency of recovered
L.D.G.
L D.G. recovery rate is estimated as
60Nm? x 90%fingot T x 84,000T/month x 2,100 Kcal/Nm3 = 4,530 x 103Nm3/month
x 2,100 Keal/Nm3 = 9,520 x 106 Kcal/month
{equal to 1,020T of heavy oil), Therefore, if L.D.G. 1s recavered, 7,680T of heavy oil for boiler
should be made 6,660T,
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Steam Balance

. - | ~ Estimated unit CSteam = | = e
- P t - - e I A z
; rodujc on Consumpfion™ | demand :}- ~ Remarks ==
ton/month N ST ool
- kg/ton ton/month |- ¢° T
T - o 21370t for "
- . -1 "= - blower
72,400 330 23,900
Pig iron making : - 2,530t: for _
general use .
Coke 40,600 7 280
. Coal charged T
Chemicals 56,400 26 TleO.']. 7 !,300
Steel making 84,000 14 T/H 1,040
Hot rolling 73,000 7 510
Pickling 44,300 91 4,030
Cleaning 17,800 280 4,980
Electrolytic tinning 11,750 190 2,230
Auxiliary
 Boiler feed water heating ' 12% of total 14,540
generated steam
Welfare 3 430T!maonth
1 Oxygen 4,300 x 10?m? 0.02/103m?* | » 4,390 90T/month
Bath Room 2,100T/month
| Others ) 900T /month
Power Generation 13,500 x 103KHW 4.5 (kg/KWH) | 60,800
Losses 2,000
Total 120,000 Average 167T/H
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&Ectric_}”owfer‘Balain;cé :

" Production t/month

) Esjhhﬁiéd Unit

- Distribution

________ . ?r@gifl!cuo?t/méﬁth = ffénéi:;n}gttﬂ?'? | 10 xWH/montn
| pigiron making . ... 72,400 14 1,015 -
Sintering . * - 84,000 ) 30 2,520 .
Coke 40,600 - 14 570
Convertei o 84?000 " 1,765
Converter, dust removing .. . 84,000
Slabbing - - “84,000. 30 2,520
Continuous hot rolling 73,000 100 7,300
Hot rolled sheet finishing 9,700 9 87
Plate finishing -.° .- 14,000 54 756
Cold rolling, annealing tempering 42,000 150 10,000
Gl | 250 ;
Tinnil-lg 10,800 155 1,675
Steam 120,000 7.5 900
Oxygen 4,300 x 103m3 09 3,800
Fresh water of
recovered water &
Auxiliary Water pure water
9,540 x 10°m? 180KWH/ I,,,OOO m? ] 2,088
sea water 4,000x 103m3 | 87
Others 1,430 *1
Lightning 51,200 KWH/d 1,590
Losses 3.1% of grand total 1,354
Total 39,700
Power station 500x 103 KWH 500
Grand Total 40,200 *2
Note: 1. *]  Chemicals 100, Repairing & engineering 240, transportation 490, lime 280 and others 320;

1,430 in total

*2  Independent power generation

Purchased power

i

13,500 x 103 KWH ... .. Average 18,750 KW

26,700 x 10* KWH ... .. Average 37,000 KW
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Water Balance

—_——

Production

Unit consumption
m3ft

Distribution 103m?3 /month

Fresh or

-73 -

t/fmonth Those enclosed in | oo vered Pure Sea
( )are sea water waler water water
Pig iron making 72,400 29.0(16.5 blast) 2,100 1,195
Sintering 84,000 1.0 84 -
Coke - 40,600 6.0 244
Converter 84,000 9.5 798
Oxygen generator 4,300 x 103m3 15.0 m3/103m3(62) 646 267
Slabbing 84,000 7.0 588
Hot rolling 73,000 30.0 2,190
Pickling 44,300 6.0 266
Cold rolling 42,000 8.0 366
Annealing + tempering 42,000 1.5+ 1.5 126
Cleaning 17,800 0.5 9
Tinning 11,750 3.6 423
Chemicals 56,400 i:i;g“'d c';l‘;c_i“‘;g;bd 70 |
R N I
Power generator 13,500 x 103KWH 0 2,490 '
Loss 8.3%(1.0%) 750 40 448
Total 9,100 * 440 4,000
Note: 1. * Of 9,100 x 103m?/month, approximately 65% is recovered water and 35% make up water.



(3) Various Unit Consumption

Unit Consumption of Roll and Mold

Quantity to be | Unit Consumption kg/t Amount of Consumption
treated tfmonth WR. BR. of Roll
; Note 6,300 ke
. Ingot 84,000 t * When edging roll is used, add
il 0.075 /_ ging roll 1s used, a
Slzbbing ro (slab 72,700 1) . 0.02 kg/t x 84,000 t/month
= 1,680 kg
WR 9,840 ke
for plates Slab 16,400 0.6 0.03 BR 492
Hot roll 10,332 kg
rouehine Slab 56,300 WR 39410kg
for coil (coil 5 4’700) 0.7 0.03 BR 1,689
’ 1 41,099 kg
50.2
. Siab 56,300 WR 56,300 ke
Hot roll finishing (coil 54.700) 1.0 017 9571
’ 65,871 kg
Unsheared cold WR 24,200 kg
for shearing | coil 1.0 0.2 BR 4,840
Cold 24,200 29,040 kg
rolling for tinning . WR 39,160 kg
& Cold °°’1'7 800 2.2 0.2 BR 3,560
galvanizing ’ 42,720 kg
. Cold cort WR 21,000 kg
Sklﬂ pass 42'000 0.5 0.03 BR 1 ,260
22,260
Total 217,622 kg
{* Note: Same as above)
Ingot Production {(month) { Unit Consumption | Required Amount of Mold & Board {month)}
(A) (B) (A) x (B}
Mold 84,000t 9.5 kgt 800t
Board 84,000 33 280
Total 84,000 12.8 1,080




Required Amount of Smelted Pig Iron

(Production by Direct Pouring Method)

Required Amount of Mold & Yield Rate Required Amount of
Board: tfmonth Pig [ron: t/month
(A) (B) (A) - (B)
Smelted Pig Iron 1,080 09 (14,400 tfy) 1,200
Unit Consumption of Brick
. ; - t Required Amount of Brick
Type Unit Consumption kgfingot (ingot 1 million ton/year)
Tar-dolomite brick 043 (13%) 430 tfyear
Synthetic-dolomte brick 1.81 (55%) 1,810
Converter
Calcined dolomite brick 1.06 (32%) 1,060
Sub-total 3.30(100%) 3,300
Casting ladle 4.10 4,100
Ladle stopper sleeve 0.75 750
Nozzle 0.08 30
Bottom pouring runner brick 0.25 250
Top pouring bottom bnck (graphite) 0.10 100
Stopper head (graphite) 0.04 40
Torpedo car (8 cars} 0.60 600
Hot metal ladle (5 stands) 0.25 250
Total — 9,470 t{year
Combination of Matenals
Dolomite Synthetic Magnesn Anthra- Brand Yield
Chnker Dolomite Clinker Total Pitch | cene | Wax | Total Total Rate
Clinker
kgft kg/t kgft kgt kg/t | kgft | kel kgft kgit %
Tar-dolomute
brick 690 0 295 985 | 45 5 |0 | so 1,035 97
Synthetic
dolemite 0 690 295 985 45 5 0 50 1,035 97
brickq
Calcined-
dolomite 0 900 220 1,120 0 0| 30 30 1,150 92
bnck
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(4) Manpower
The strength of personnel needed for an integrated steel plant differs according to
various economic and social conditions, beside the locational conditions of the plant, in-
cluding existing related industries, labor conditions, and wage standards which form the
background of the enterprise. At this juncture, the following estimate was made on the

strength of personnel required for the proposed plant bascd on the average standards available:

Production dept.

Pig iron making 300 persons (Coke oven, sintering, blast
furnace)

Steel making 300 (Converter, lime)

Relling 800 (slbagging, hot and cold rolling,
tinning)

Total 1,400

Auxiliary dept. 800 (power, repairing & engineenng,
storehouse, inspection)

Management dept. 550 (engineers, administratives)

Miscellancous works 1,950

and others

Grand total 4,700

(5) Technical Recommendations
Although the period of stay n Taiwan of thus survey mission was short and only
limited data was available, the mission in 1ts best effort presents the following recom-
mendations, which, we are afraid, may not be as concrete as the nussion originally

intended.

1. Since the process method to be adopted for iron and steel making has not been
determined yet, the mission refrains from commenting on this matter. However,
for the completion of an mtegrated steel plant by 1975, construction works must
be started in 1973, therefore the process method for steel making should be deter-
mined by 1972 at the latest. Since the direct reduction process of iron making 15
a new technique and is not generally practiced, it will require very long period to
investigate the merits and demerits of this method. compared with the blast

furnace method.

2. In 1974 and 1975, the period from the completion of hot mill to the
completion of the integrated plant, some 500,000 tons of slabs are required to
be imported. Since it 15 generally difficult to obtain a large quantity of slabs (the

semi-products) compared to hot couls (the primary products), a careful arrangement
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must be made before purchasing this product, thericaliy speaking, there is a
possibility to move up the time of cémplefion of integrated plant by two years
and to start the production of crude steel in 1974 (about_?O0,000 tons of crude
steel is expected to be in demand in_1974). But it is ne;;éssary to reappraise the
merit of this measure by taking full accouni of the capital investment and profit.
ability compared with the case of imported slabs. The surplus crude steel in this
case can be allocated to the production of hot coil and plates for export. Angd

then, the method of iron and steel making must be determined without delay.

In the hot rolling mill plan, excellent equipments project such as the hot
tandems (originally 5 stands and lastly 6 stauds),_cold tandem (originally 5 stands
and lastly 6 stands) and 2 tandem temper mills have been adopted.

As a matter of commonsense, it is desirable that the planning for a whole ar
2 unit plant should be worked out so that it can meet future expansion of the
plant or installation of new equipments. For example, possibilities can not be
denied that, in the future, a continuous casting line might be installed next to
the converter or a surface treating line in such a manner as continuous galvanizing
line might be installed in the cold mill plant. Thereofre, in planning the layout
of the plant, attention must be given to the progress of techniques and the trend
of demand, and to prevent excessively complicated arrangement which may hinder
future development of the plant.

As the area of 240 hectares for the proposed plant site is large enough to
accommodate even 3 million tons year plant, if necessary, it is considered neces-
sary to have a clear and definite vision for the future of the plant.

In the paragraph of “Rough Estimation of Construction cost for One
Million T/year Plant” and the *Production flow chart” mentioned above, it was
proposed to install one mill of blast furnace of 2700 T/day (2,000 m?) and two
converters of each cap. 90 T/ch. The propesal was made for the following reasons ,

with paragraphs 4 above taken into consideration.

(1) To utilize costly land as effectively as possible.
(2) To reduce construction cost.
(3) To reduce the number of operating personnel.

(4 To reduce unit consumption and to increase productivity,

In the preceding paragraph, a mold making method by pouring smelt pig
iron from the blast furnace was proposed, because it quickens the turn over of
the capital, though it may increase the cost of construction and required more

workers,
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1. In order for Taiwan to reulize production more than its domestie demand
and to contribute to the regional cooperation, the Government project for the
integrated steel plant should be changed so that the mitial production will be 1.5
million tons annually instead of 1 million tons.

After such change are made, the production capacity at the final stage of

integrated steel plant will be 3 million tons instead of 2 million tons,

Companson between Demand-Domestic capacity-Estuimated Import & Expont of Flat Products n Tawan
at L5 mulhon tons capacity of steel ingot

' N ! (Unit 1,000 ton)
Domestic Demand Requured Production Capacity Import Export
HR Sheet | 1R -Sheet Hot Col Sab | Plate Remarks
Pate | sima | Stip,Hoop for Hot Coit Plate (e (O | Hotcou | HorCon
HINP GI Sheet, &) | (as roll) (2) {as roll) (as roll)
oap Tin Plate (as roll) ”
d d4' | 3"
b . * - — dd’ d'd
(a) (&) ) @) @ (a) 097 09700 as
76 96 173 318 - 20 - 56 318 -
93 109 203 369 - 20 - 73 369 - Cold mill completed,
101 119 20 400 - 2 - 81 400 -
103 132 238 436 - 20 - 8% 436 -
Hot mill completed
117 138 255 463 (1.180) {463) 90 (478) 27 - -
[ 1975 | 128 147 273 495 a5 | s (510) 29 - - ﬁogpl;;wn of m)tesnhun
mubon tons,
11976 | 157 158 315 570 (1,140} 1.078 121 - 36 - 508
11977 | 173 172 345 508 (L1300 1075 | 133 - 40 - 467
| 1978 ; 188 187 375 662 {1,110) 1,072 145 - 43 - 410
i 1979 ) 203 202 405 715 {1,100) 1,070 156 - 47 - 355
[ 1980 | 218 217 435 %67 (1,090) 1,069 168 - 50 - 302 Completaon of mtegration
I -1 3 mdbon tons
1985 | 333 332 665 1,168 { 990) 1,045 256 77 { )

(Note) 1. Figures not puenthesized in the column (d?) show preduction on the basis of 1 5 million TfYear ingot supply
2. Note I, 2and 3 of the preceeding table are applicable to thus table

~ 78 —



Coking coal
1,003,006t

Coke oven

COG 325x 1*m?

Producnon Fhw Chart at 1 8 SEallon fom Capaaty o Steed Lepot

o ure

1871000

T

Fue ore

730,000t '
Tar 35,500t
Ammomum Fune coke 79,2001 Siniering plant
Sulphate 10,600t
Lightoil 13000001
¥
9.720t Coke 652,000t 2170000

1
Lump ore

s DUt

BFG 24%0x 10¢m?

l Blast furnace

fot meld 21,500t

T
1,307 000t

_—

Miscoban et maletials

—
U wkh I uding

Hlast furnacy shig
aonnerter dint

Ioon sand
= hgle ot

e Jlmeone MIHJ

Scrtap WI00 *

o amiby ang M0 000y
- -

Hleavy ol 39 tour

Tane sty
2o

1e

[3h T

' L 153
1

T

- Calunmng iy

Through scrap 12,6000 * T B
1.660,000t
Taz dolomute brick 4,950t N Calmed hme 1G2 5000
- —
T Convester {_ Suale 50001 .
A —
Oxygen 69 x 104 Nm? Ingut | 50U U001 L
Ingat for CR. Ingotror HR,
produsts products Ingot fer plate
Fluotspar 7,5501 629.0001 638 700t 212300
Sladbing muf! Sersp
Seale
[
! T :
I 1 '
547 500 (87%) 5550001 (A77) YT 5000 (85%)

! 5

[ Hot strip mull (eotighang)

’ i

532,000t (987%)

544 000t (935%) I

! Seale 264000
12%)
i 9813 193 500

Hut strip mall {Finishang)
536 951

[

HC 531 2001 (997%) for dab 97%
1

|
HE 504 200t (95%)

'
]

!
HC 5350001 (993}
for shab 97%

e Sirap 41001 *

!
Tin .I oo Coldwatling Cleaning j
i Araealing, Tempering l
'
} CC 214 300t (100%) ! f '
U ish e e i
| 158 000 $6 200 i : ;
Cuil prepanation . 1
fe v !
T T
141 000t 89Ty 169%) ! i
i
. t
. irmmer hmmer Finushing line
T
(M- 167 (R N i LY SR AL T LH
: B y fate 1 i 1 !
T pl e plate 1ot
1m0 in plate G | Sheet Cold dieer HU Jear Mate Tostal Mlat prnduct l
T 13 -
9 000 $0.000e 255000 ey 1. 0001 117 000(
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4.6 Estimate of Production Cost -
.- - Output: {1,008,000 tons of steel ingot
T 719,000 tons of steel product

Tf “Items  © " 77| Quantity (T) U(rl&tsl;r)xce : (‘?Jnslg f,'(]f(m) Remarks
1. Raw material 46,711 *]
Imported coking coal 504,600 23.23 11,722
Domestic coking coal ~ 168,200 16.30 2,742
Imported lumps ore 432,000 15.84 6,843
Imported fine ore 817,200 14,71 12,021
Lime stone ) 280,700 3.50 983
Heavy oil . i 129,764 30.00 3,878
Ironsand - 21,600 10.00 216
Fluorspar - 5,040 43.00 217
Tin ' 1,050 4.466.00 4,689
Others - - 3,400
2. Operation cost 34,491
Wages 4,700 6,566 *2
Depreciation 12,875 *3
Repair & maintenance 5,150 *4
103KWH
Electric power ) 320,400 0.00764 2,458
Water 43,500,000T 0.03 1,305
Moulds & rolls 2,612T 550.00 1,437 *5
Pickling material 300
Refractories 900
Others 3,500
3. By-products (credit) 1,717
Returned scrap 15,8007 (<) 553
Tar 23,640 (- 709
Ammonium sulphate 7,080 (-) lea
Light o1l 6,480 (- 291
4. Production cost 79,485
(USS 110.55/ton)

Note: *1  The unit prices of imported materials are calculated by adding current customs
tariffs and charges to CIF prices.

*2 5% annual escalation is estimated.

*3  Total investment is US$206 million; average service life of 16 years, culculated
by straight line method.

*4  25% of construction cost is alloted,
*5 1080 T/month of mould and accessories is to be produced internally.

*6  Average per ton cost 1s US$110.55.
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427 Profitability study and recommendations
The following is a general description of anticipated financial aspect of an integrated steel plant

under the conditions mentioned previously, including some assumptions. It is hoped that these esti-

mates are regarded as those aimed for an average plant and not for a particular plant in Taiwan.

Financial Plan

(1 million ton of steel ingot)
(unit: US$1,000)

Fund Required Source of Fund

1. Land 7,000 1. Capital 110,000 (40%)
2. Construction cost 206,000 2. Foreign long term loan 123,000

(Imported machineries) (123,000) 3. Domestic loan 38,000

{construction works) (83,000) (Long term loan) (38,000)
3. Engineering services 6,200 (Short term loan) ( - )
4. Training expenses 800
5. Prestart-up expenses 2,000
6. Organization expenses 3,000
7. Interest during construction

pernod 15,000
8. Working capital 31,000

Total 271,000 Total 271,000

Note: 1. Engineerning service fee is estimated at 3% of construction cost.

2. Training expense is estimated for 300 employees including engineers, foremen, and
workers for a period of 6 months.

3. Prestart-up expenses include estimated total expenses for base plate, raw material,
spare parts, consumable supplies, wages required during prestart-up period.

4. Orgamzation expenses mclude such expenses for inauguration of the company,
opening of the office, research works, etc.

5. Interest during construction peried is esttmated for the period of three years. And
the rate is assumed at 6-7/8%.

6. Working capital required is estimated on the basis: construction cost x 1.5%
(% amount of sales for 4 months)
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As stated previously, on the assumption that the construction of rolling section by step-by-
step means during phase I through phase IV followed by integration, the cost required for the

comp_letion of the facilities having a capacity of 1 million ton crude steel during a period from

phase I through phase III alone amount to US$206 million. As shown in the above table, the total

fund required for an integrated steel plant is expected to amount such an anormous figure of US$271

million, procurement of which is expected to be very difficult. To solve this difficult financial pro-

blems and to prevent possible suspension of the project, it is necessary to adopt following stei)E for

mapping out a concrete working plan.

(1) Accurate estimation on the demand for steel products in the future.

(2) Concrete plan as correctly as possible.

(3} Prospect of situations (in relation to profit and loss, fund, and plant expansion) classified by
years.

(4) Clearer indication of policy of the Central Government and other agencies.

(5) Legislative measures on basic matters, if necessary.

The availabitity of fund can be studied only after these steps have been taken. The Taiwan
Government is presently studying measures for the protection and promotion of steel industry,
taking into account the points mentioned above.

The amount of capital of an enterprise should be determined according to the nature and
the form of the enterprise. Particularly for the enterprise requiring such huge capital as in steel
making industry, investment equivalent to about 40 — 50% of the gross capital is generally con-
sidered appropriate for the initial stage of operation.

The amount of foreign credit was estimated for the amount deemed necessary to cover the
import in the construction cost. It is considered that substancial part of the required fund to cover
import must depend on the foreign credits. In this connection, combined use of the followings may
be considered.

(1) Japanese yen currency credit
(2) ADB Development fund
(3) Makers’ credit

Estimate of Profit and Loss

(1 million ton of steel ingot)

Though the estimation of production cost has already been made, the estimate of price has an
important bearing in the estimate of profitability.

In Taiwan where, a large portion of demand has been met by the import due to insufficient
facilities for the production of flat products, the price of imported products may be taken as the

basis for profitability study. But for the estimation of profit and loss, the amount of sales
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has an important bearing. The following estimate was made on sales on the basis of CIF price

of various products which are considered to be international standard price.

Plates 168,000TY x 95.008 = 15,960
Hot rolled sheets (including H.C.) 166,000 x92.00 =10,672
Cold rolled sheets 225,000 x 117.00 = 69,835
Galvanized sheet 50,000 x 15200 = 7,600
E.T. Tin sheets 130,000 x 217.00 = 28,210

Total 719,000{128.34) 92,277

(Estimated Profit and Loss)
(Unit: 1,000US8)

1. Estimated sales revenue 92,277 (100%)
2, Total production cost (=) 79,485
3. Gross profit 12,792 (13.9)
4. General administrative and
selling expenses (-) 4,614 5% of sales (including sales tax)
5. Qperating 8,178 (8.9)

6. Non-operating expenses (-)13,504
Interest (9,144)

Miscellaneous losses (4,360) | Amortization of deferred assets (divided equally
for 5 years)

7. Net profit (before tax) (-)(5,326)

Even when the production reaches full capacity of 1 mullion ton of steel ingot, considerable
deficit is expected to be nevitable as the production unit 1s relatively small compared with the amount
of capital investment.

Incidentally, the above table shows a static figure of a steel plant of 1 million ton capacity at a
certain period and by no means shows a dynamuc {igure of the plant through the period of construc-
tion and operation.

Though it may differ depending on the way the construction 15 implemented, a period of five
to six years may inevitably elaps before the plant is put in full operation. In that case it is evident
that fixed expenses such as the interest and depreciztion expenses will be such an epormous amount
which will never be covered by the production and profit at the start-up period, and an accumulated
deficit of about US$15 — 20 mulhon will be unavoidable.

Tlus means that even at the period of full operation of the plant, favorable turn of profitability

may not be expected and moreover, because of overlapping with the tming for additional investment
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for expansion of the plant to 2 million ton capacity, it is expected (o encounter considerable difficulty
unless some measures are to be taken.

Apart from its applicability to Taiwan, the establishment and operation of an integrated steel
plant requires not only techniques in steel making but also high technical standard in related industries.

Therefore, in planning the construction of a steel plant, it is of prime importance to anticipate
operating difficulties in these respects and the resultant factors for the increase in production cost.

Especially, in view of the recent tendencies of the world toward larger scale of steel industry,
the plant having a production capacity of one to two millton ton will not be able to survive international
competition unless being favored by excellent conditions peculiar to that country such as faverable
supply of raw material and kibor force.

The reason the country desires to establish a new steel plant, inspite of all the anticipated
difficulties, may be that the country wishes to make the steel industry as the nucleuse of national
industry in preparation for industrial development of the country.

In such a cuse, adequate protecuon and promotion measures of the Government will be required
at the imtial stage even when the project 1s to be managed by private sector. And untl such time as
the domestic demand exceeds the production and the facilities operate to the full capacity, Government

aud to relieve the problems of deficit and fund to the masimum extent passible will be indispensable.
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B  THE PHILIPPINES
g1 Present Situation_ and Future Prospect of Demand for Steel Products

B.I.1 - Forecast of demand for steell’p:foducts
~ The economy of the Phi!ipbinés had made a raﬁit-i recovery in the post-war period. The

) gfodﬁpii_b;nvin iﬁélcbunlry had z;lrcgldy reached its pré-wz& level in 1949 but the government is - .
-presently wor}%ing out a-new 4 year Economic Program for the Phi!ipﬁines (1967 — 1970) with
the aim of p_romoling further industrialization and also of the balanced development of both the
industry and the agriculture centering on the public works. Real growth rate of economy in
1950's was oxger é% but the growth rate in the past several years dropped to around 4%. Average
growth rate recorded during the period from 1962 to 1966 was 4.6%. However, the growth indicated an
increasing tendency for capital investment in relation to the demand for steel products. Therefore,
it is expected that with the further accumulation of social overhead capital and industrialization,

the rate of steel products in demand will increase accordingly.

The ratio of the fixed capital formation

to the Philippines’ gross national expenditure

Yr, 2

1953 7.1
1955 7.2
1960 10.1
1961 12.9
1962 12.6
1963 12.9
1964 14.7
1965 14.0

(Note)  Internal fixed capital formation is the gross of the housing investment, private enterprise
facilities investment and government capital formation.

Reflecting the movement of the general cconomy of the Philippines, the growth rate of the annual

steel consumption in the period of 1958 to 1966 was as high as 11.3 per cent (15% in the past

five years from 1962 to 1966).

Steel consumption growth ratio as against GNP in the period of 1958 to 1966 was 2.45 and in

1962 to 1966, 3.26.

The above fact indicates that the consumption and investment of the Philippines’ national economy

are increasingly turning into the steel consumption type, serving to prepare the foundation for that

country’s future industrial development. Thus, it may be said that the Philippines has potential

for a greater growth of demand for steel. Based on the foregoing, the future demands for steel is

estimated to be as follows:
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Table 1. Actual demand for steel products in the
Philippines and prospects of futu e demand
{Unit: 1,000 ton)

1964 | 1965 | 1966 | 1967 | 1970 | 1971 1972 | 1973 | 1974 | 1975 | 1980 1935-.
Total
steel 547 565 563 734 965 (1,047 | 1,130 | 1,213 | 1,295 | 1,378 | 1,837 | 2,370
products
Flat 74 | 289 | 283 | @17 | a8 | s17| sss| s93| e3n| 67| 882|113
products \
Others 273 276 280 317 484 530 575 620 664 707 955 | 1,236

B.1.2  Forecast of demand for flat products

1.2.1  Forecast of demand for flat products
One of the features of the Philippines’ steel consumption is that the consumption
ratio of flat products is so high as accounting for nearly 50% of the total steel consumption,
and consumption of cold rolled sheets is 1.3 times that of hot rolled sheets. This is attributed
to the fact that demand is g for galvanized sheets for roofing and tin plates for conniny
and containers.
Table 2. Percentage breakdown of flat products
to total steel consumption
{Unit: %)
1958 | 1959 | 1960 } 1961 1962 | 1963 | 1964 | 1965 | 1966 | 1967
Hot rolled 93 {136 | 122 | 113 | 120 | 144 | 161 | 148 | 129 | 205
flat products
g"'d“’lhd 353 | 395 | 406 | 419 | 388 | 362 | 336 | 350 | 341 | 39.6
at products
Total flat 446 | 531 | 528 | 532 | 508 | s0.6 | 49.7 | 49.8 | 47.0 | 60.1
products

Demand (= imports) of flat products have grown from 135,600 tons in 1958 to 283,300
tons in 1966, or 2.09 fold increase, and an average annual growth rate of 9.7%.

(a 3.08-fold increase, or 13.3 percent per annual from 1958 to 1967). The ratio of flat
preducts consumption to that of total steel products it, as is shown in the above table,
showing a decreasing tendency. However, of the flat products consumption, hot rolled

flat products are increasing the ratio, reflecting the fact that industries of this country are
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moving toward producing heaver produce goods. This movement is estimated to

continue in the future.

Table 3. Import of Flat products

(Unit: 1,000 ton)

. 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967

[ Hat rolled products
Piate 790 192} 181 | 158 215 273 359 | 422| 339] 702
Sheet 85| 46| 89| 82| 73| 145| 396 150| 146 97
H.R. Hoop, 30| s2| a9l 20| 15| 67| 90| 99| 105| 327
Strip
Welded Pipe 95| 115 103 | 185| 88| 170| 147 19| 188] 313
Sub-total 289 | 40.5 | 422 | 454 | 390 | 655 992 862| 778| 1439

i Cold rolled products

: C.R. Sheet 471 | 708 | 703 | 883 | 77.7| 993 | 1259 1576 | 1684 2226
C.R. Hoop, 07| 25| 17| 16} 11| 24( 257 21| 20| 24
Strip
G.I. Sheet 205| 41| 41| 85| 25| 59| 510 40! 26| 22
Tin Plate 382 | 424 | 635| 688 | 451 ] 581 | 400| 368 319| 410
Others 02| 06| 04| 10| os| 07| 08! 20| 06| 53
Sub-total 106.7 | 1204 | 140.0 | 1682 | 1269 | 166.4 | 174.3 | 2025 205.5| 2735

Total flat products 135.6 | 160.9 | 1822 | 213.6 | 166.0 | 231.9 | 273.5 | 288.7| 283.3| 4174

Data: The Japan Iron and Steel Federation

From the above data, the future ratios of flat products are forecast as follows:

Table 4. Prediction of ratios of flat products
to overall demand for total steel products
(Unit: %)
1968 —70 | 71 -75 76 — 80 81 —85
Hot rolled products 15 16 17 18
Cold rolled products 35 33 31 30
Total flat products 50 49 48 48
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(Note) Hot rolled products

Cold rolled products ...

“e b

pipes.

include cold rolled sheets, cold rolled hoops, strip, galvanized

sheets, tin plates and others surface coated sheets.

Table 5. Forecast of demand for flat products

include plates, sheets, hot rolled hoops, strip and welded steel

(Unit: 1,000 ton)
1970|1971 | 19721973 | 1974 [ 1975 [1976 | 1977 1978 [ 1979 | 1980 {1985
Hot rolled products
Heavy plates 60 66 72 78 84 92 99| 107 | 114 121 | 130] 176
\
Medium plates, g7| o5l 10a| 113| 122] 132 143 153 164 | 175 | 187 | 254
and sheets
Total 1471 1611 176 191 206 | 224 242 260{ 278] 296 | 317 | 430
Cold rolled products
Cold rolled products 40 44| 49 53 58 62 67 72 77 82 87| 134
Galvanized sheets 170 179| 1881 1971 206 | 215 | 225| 235! 245| 255 | 265 | 320
Tin plates 119_ 127 135} 144t 152 | 160} 167 | 174{ 181 188 | 198 | 230
Others 5 6 7 8 9 10 L1 12 13 14 15 20
Total 334| 356| 379| 4021 425 | 447 | 470 493 | 516 | 539 | 565 704
Total flat products 481 | s17| 555 593 631 | 671 | 712| 753 | 794 | 835 | 882 (1,134

1.2.2  Market situation and prices

At present the Philippines is producing galvanized sheets and tn plates, but base

piates are all imported. Their details are as follows:

(a)
(®)

(c}
(d)

Price: Plate about USS100 per M.T., C & F Manila

Size:

3/16" x 6" x 20
1/4" x 6" x 20°
516" x 6"x 20°

1/4" to 7/8"
1/4" to 5/8"

6 x 20
6" x 30

Quality: ASTM grades A -7 or A - 36

Miscellaneous charges to be added to the C & F value

Customs Duty
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(4.7{5 min}
(6.35 mm)
(7.93 mm)
(6.35 — 22.2 mm)
(6.35 — 15.8 mm)

15% add value




Documentary Stamps
Wharfage

Arrastre

Stevedoring
Brokerage Fees

Warehousing

P 5.75 per entry

P 200 per metric ton
P 7.50 per metric ton
P 2.10 per metric ton
Variable

P 7.00 per entry

Advance Sales Taxes 7% of 125% of landed cost

Freight (pier to warehouse) P 7.50 per metric ton

Source: Board of Investment’s data, June 1968

B.1.3 Forecast of demand for billets

Billets are used for the production of bars, wire rods and small size shapes, so that the

demand for them are influenced by the production of the above steel products. The actual

results of their demand and supply in the past ten years are shown as follows:
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Table 6. The actual demand and supply for shapes,

bars, wire rods, and wire products
(Unit: 1,000 ton)

1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 196}

Import 19.9 12.5 10.5 741 163 226| 639} 304 94 1
Structural 3
Shapesand | Production - - - - - - - - 0.6 1
Sections :
Export - - - — - - - - — -
Apparent 199 | 125] 105| 74| 163{ 226| 639] 304| 100| 2k
consumption )
Import 28.0 17.0 224 355 29.7 284 45.8 51.2 734 | nE
Bars and Production 60.1 594 717 83.8| 809 946 996 1243} 132.71 13
Rods
Export - — - - - - - - - -
Apparent 88.1 | 764 94| 1193 | 1106 | 123.0| 1454 175.5| 206.1 | m§
consumption ]
import 404 | 400} 356 | S48 31.7] 303] 434 38.5] 252| uf
Wi d
wﬁz an Production
Products Export
Apparent
consumption
Import 88.3 69.5 68.5 971.7 717 81.3 | 153.1] 120.1| 108.0] 1%
Production 60.1 59.4 71.7 838 80.9 94.6 996| 124.3] 133.3] 15k
Total 7
Export - - - - - - - - - -k
Apparent
consumption 1484 | 1289 | 140.2 | 181.5 | 158.6 | 1759 | 252.7| 2444 241.3| 2.
(A)
Production | Structural
Apparent Shapes and
Consumption | Sections
B
% Ri’dss““d 682 | 77.7| 762 702! 731} 769 685| 708| 644] ef

Apparent consumption of

3 E
total steel products (B) 303.2 | 3117 | 337.7 | 4149 | 339.7 | 4421 | 3467| s65.0| S63.0| E

(A/B) % 489 | 414 | 415| 437! 467 | 398| 46.2] 433| 4a290| »E

Data of Phulippines government and The Japan Iron and Steel Federation
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The melting capacity of the Philippines is considerably large, but the country in the recent years

has been importing large amounts of billets each year. It is because the imported billets are

relatively cheap as the supply of domestic scrap is limited and the price of imported scrap is high

Estimates of actual demand for billets

(Unit: 1,000 ton)

1958 [1959 |1960 [1961 [1962 | 1963 | 1964 | 1965 | 1966
Structurz_ll Shapes Production - — - - - - - - 0.6
and Sections
Bars and Reds Production 60.1 594 7.7 83.83 809 94.6 996 | 1243 | 1327
Total Production 60.1 594 71.7 83.8 80.9 94.6 99.6 | 1243 | 1333
Theoretical Amount
of demand for (94%) 64 63 76 89 86 101 106 132 142
billets
Domestic production 741 | 742 | 889 [1014 |1000 | 959 | 578 | 748
of steel ingots
Import of billets 1.0 - 0.7 6.2 1.0 | 36.1 94.3 | 1045 | 1191

Source:  Philippiies Gov't data, and ECE-UN data

Future demand for billets depend on the tendency of demand for the above three products.

But with the advance of mdustrishization, demand for bars and wire rods are expected to gradually

mcrease, in order to meet which establishment of suitable production facihities will come to be

needed. Based on this assumption, the following forecast 1s made of the increasing production of

these steel products.

Forecast of demand for billets

(Unit: 1,000 ton)

1960 1966 1970 1975 1980 1985
Production of shapes, -
bars and wire rods 71.7 133.3 355 540 750 1,000
Conversion into demand
for billets, yield: 94% 76 142 378 574 798 1,064

Esumation of the import requirement for illet is difficult for it depends on the international

market conditions of scraps and billets as well as the Philippines’ protective measures for domestic

open-hearth and electric furnace makers.
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B.2

ST Size and price of imported billets and customs duties

o (based on data of Board of Investments)

B, - Sections Lengths
30x 80mm 10mto 13 m
70x 70mm Smito 7m
100 x 100 mm {Smto 6m
63 x 63 mm Imto 4m

Quality: Typical analysis of imported billets
1. Carbon Content — 0.08 - 0.13%

Tensile strength max. — 50 Kg/mm?

2. C - 0135 - 0.20%
Mn - 045 - 0.00%
P - 0.06 - X,
) - 0.06 Mmax.
St - 035

Duty:  Billets enter the Phuhppines duty free

Price:  Range - $73 — S77 per ton C & ¥ Mamla

Present Situation of Tron and Steel Industry m the Pluhppines

At present, there are Nive major steel manufacturers in the Plulippines. All of these plants are now
producing only small ingot by melung scrap with electric arc furnaces and are rolling the ingot to
produce reinforeed bars and wire rods. Besides, there are 23 small plants which arc engaged in mere
rolling becuuse of lack of melting lucihties. In addition, there are five galvanizing plants which are
operating only about 30 to 60% of their capacity because of shortage of base plate supply.

Mam production capacity is as follows:

Steel making Capacity Hot rolling Capacity
(T7yY) (1Y)

1 Iligan (NASSCO) 70,000 45,000 )
2 Marcelo Steel 36,000 129,000
3 Philippine Blooming 36,000 40,000 ~ 286,200
4 Central Steel 35.000 45,000
5 Union Steel 7,500 27,200
6 Mar Steel and Others - 94,000 J

Total 184,500 380,200
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B.3

(%] - [¥5] N

3]

L7 T =S P4 ]

Puyat Steel
Jacinto Steel

Southern Industrial
Bacnotan Cement

Davao Steel

Tatal

Republic Steel
Super Industrial
Union Tubes & Pipe
Goodyear Steel Pipe

International Pipe

Galvanizing Capacity
(Tl

60,000
54,000

48,000
25,000
24,000

211,000

I Elizalde

Tinning Capacity
(T/Y)

72,000

Rolling Capacity
Cold (T/Y)

2 Southern Rolling

Pipe & Tube making cap.

(T/Y)

Total

48,000
11,000
11,000

6,000
18,000

94,000

Raw Materials, Power, Water Supply etc.

(1)

Iron ore:

Philippines Iron Mines, its yield accounting for 60% of the total production of iron ore in the

country.

120,000

Electric pig iron
making (T/Y)

3 Panganiban

Smelting

12,000

The Philippines has six iron ore mining companies, of which the largest is the

The amount of its deposits was estimated at about 3,000 million ton as of the end of 1965.

The quality and deposits of the ore are roughly assessed as follows:

Laterite

Hematite and Magnetite

Tilamiferrous Magnetic Sand

Fe 39 — 64%
Fe 53 — 60%
43%

97 million tons
17 million tons

2,800 million tons

2914 million tons

The total production of iron ore in 1966 was 1,467,000 tons in quantity and 56 million Pesos

in value, Nearly all of them are exported to Japan today.
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(2) Coal and coke: The Philippine’s coal industry has been rebuilt for the military industries after

&)

G

World War II, with an annual output of 50,000 tons maintained. This industry has since been
progressively expanded on strchgth of Japan’s war reparations, etc., including the development of
the Malangas Mine at Cebu in 1951 by the hands of the Portland Cement Company as a govern-
mental undertaking. At present, twenty-four small and medium coal mines are being operated,
though intermittently, but with rationalization being limited, their operating scales are also
limited.

The presumed amount of deposits of coal in the Philippines was 75,000,000 tons or so as of
December 1964. As for the production amount of coking ceal (12,270 — 13,900 BTU) in the
Philippines, it is only 10,000,000 tons produced by the aforementioned Malangas Mine.

The consumption amount of coal 1 1965  inclusve of imported coal — was about 94.000
tfyr, and that of coke was no mare than 23,000 tfyr. In the near future, however, increases

in their demands are expeeted lor use at ligan Steel Mill (121,500 tfyr), Santa Ines Steel Corp.
(182,000 tfyr), J. Pangamban Smclung Plant (42,000 tfyr}, and Filmay Carbo-electric Pig Iron
Plant (28,000 t/yr). To meet such increases m demands for coke, CEPOC Foundry Coke Plant
is expected to put its Malamgas bechive oven into operation for a daily production of 60 tons

of coke.

Limestone:  This mmerad s found n vanous places in the Philippines in large amount. Even
the mines alone already development, are enough fo supply the necessary amount of limestone
for the domestic industry. s yicld in 1966 was 2,400,000 tons and 1ts deposits as of the end

of December 1965 were assumed to total 5.800 nullion lons.

Electric Power:  The Philippines 1s endowed with abandant waler resources that can be converted
and utilized for electric power generauion. The National Power Corporatien has installed a hydro-
capacity of 316,000 KW out of the 341,000 KW gencrated capacity of all hydro-electric plants in
the country. Total energy generated by all hydio-clectric plants has reached 1,554 MKH in 1964
or 41% of the total energy generated for clectric power The geographical distribution of generated
hydro-electric capacity provides 209.500 KW in Luzon, 1,400 KW in Visayan and 54,700 KW in
Mindanaao.

The electric power avalable from principal rivers in the Pluhppines is estimated in Table below.
The Maria Cristina Hydro-clectnic Plant m Mindanao was already installed two 23,000 KW
generaling units. Installation cost :;nd additions to the transmission plant required a total
investment of P12.3 million. Energy available is 430 milhon KWTT per year. Maria Cristina is
constructing a third unit. a 50 MW unit, which will raise its capacity to a total of 100 MW and

the energy available at 780 million KWTT per year.
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Electric Power Available on Principal Philippine River

River Location Electric Power Potential (KW)
E Luzon 420,000
Abulug Luzon 120,000
Agus Luzon 10,000
Agus Mindanao 750,000
Angat Luzon 230,000
Marikina Luzon 70,000
Cbico Luzon 75,000
Magat Luzon 90,000
Ulut Samar 45,000
Pulangi Mindanao 175,000
Alat Mindanao 15,000

B.4 Flat products rolling Mills in the Phulippines and Expansion Plan
In the Plulippines three makers are engaged n the production of hot and cold rolled sheets.
Their details are as follows:
Cold mili (1} The Philippine has one existing cold mill with a rated capacity of about 120,000
MT/yr. for the production of cold rolled sheet for galvanizing Southern Rolling
Mill.

(2) The construction of two other cold rolling mills is underway. One plant, the Elizalde

Iron and Steel Corporation, will have a capacity of 140,000 MT/yr. and majority of
production shall be in the form of black plates and the rest for galvanized sheet
manufacture. The second plant, the lligan Integrated Steel Mills, Inc., shall have a
4-stand continuous cold mil and is expected to be operational by the early part of
1969 with an initial annual production of 210,000 MT of cold rolled sheet.

Hot mill  (3) The Iligan Integrated Steel Mills, Inc. is also presently laying the foundation for the
hot mill for the production of hot rolled coils and light plates. This mill is expected
to start production by 1970,

Now, the thesis imposed on us is to study the cooperation between regions for the production of hot
rolled coils and plates. In this connection we shall describe briefly on the above (1) and (2), within
our knowledge about them, and give a little more detailed account, particularly, on Iligan Integrated

Steel Mills which was central of our interest,
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B.4.1  Southern Rolling Steel Corporation

We were unable to inspect the Southern Rolling Mill because lack of time. For this

reason we can't elaborate any further than stated above.

B.4.2  Elizalde Iron and Steel Corporation (ELISCO)

The outline of the plant layout is as indicated in Fig. 1.

At the moment, the work for installation indicated in the layout as Nos. 1 through 9 and

their attendant facilities, foundation laying and construction is being proceeded with. The

plant is expected to start operation in 1969. The installations Nos. 10 through 14 are already

m operation with imported cold coils as materials. These cold rolling mulls are designed

rationally after making a detailed study, but their production capacity cannot necessarily be

said sufficient when it is only 140,000 tfyr.

Nevertheless, this plant, together with lhgan Integrated Steel Mills Inc’s plant (to be described

later), will become the Philippines’ two major modern plants.

Fig 1

ELISCO Plant Layout (Marn Equip )
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B4.3 Ifigan Integrated Steet Mills Inc. (LISMI)
Below are given an outline of the information we had from the Philippines Government

and the 1ISMI management and our assumption formed on the basis of such information:

4.3.1  Background
The Steel mll project was conceived by the Philippincs Government in 1952

and the responsibility for developing the project was assigned to a government
conirolled corporation, the National Shipyards and Steel Corporation (NASSCO).
On November 9, 1960, the responsibility forimplementation of the project was
transferred to private investors, the Jacinto Group, who later incorporated under
name of Ihgan Integrated Steel Mills, Inc. (11SM1). On January 22, 1964, 11SM1
was granted a loan of $62.3 M by the U.S. Export-lmport Bank. On August 16,
1965, the properties of NASSCO in Iligan City were purchased and taken over by
[ISMI and construction of the integrated plant commenced.
)
432  Location

The plant is situated m Iligan City en north coast of Mindanao Island in
southern Phulippines. The location was selected because of the availability of cheap
hydro-electric power from the Maria Cristina system. lligan Bay opens into Mindanao
Sea and provides a good harbor for ocean shipping. If we are allowed to give the two

points we feel rather worned about, they are:

(1) The plant is rather too far from Mamnila, the greatest consumption center for
the steel products in the Plilippines;
(2) Avallability of ground space being limited, dimcully/wi]l attend a future

possible extention of the site when need anses.

4.3.3 Construction Steps and Facilities
HSMI's construction program can be divided roughly into the following four

stages:

(1) Furst stape”  This stage 1s devoted to the construction of the Marchant Mll,
that 15 the mother body of 1ISMI, and the electric furnace to produce the said
mill’s Material, that is, small ingots, (which are already working smoothly), the

main installations of which are as follows:

1. Demag 25-ton Electric Furnace for melting scrap, capacuty 125 MT per
day.
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2. Merchant mill for reinforcing bars, average capacity 10 M1 pa

(2) The second stage is for the consiruction of the cold mill, which outline is as
follows:
The plant 1s being constructed making the fullest use of Philippine personnel and
Philippine contractors. When the plant is ready for operation, all foreign operating
specialists shall be assigned Philippine understudies, who shall be trained until such
time as they are fully capable of taking over the responsibility for the various
operations.
Koppers International, C.A. and Koppers Company, Inc., as technical consultants,
prepared the general engineering, supervised the procurement of machinery and
the detailed design of the integrated plant. Koppers International is supervising
the construction of the plant and shall supervise the commissioning of the
completed plant. Koppers shall continuc to advise and collaborate in the com-
mercial operation, management, and admimstration of all the activities of [1SML.
The cold mull and finishing facilities shall be constructed first and put into
operation using imported semi-finished steel. The cold mill shall be operational
towards the end of 1968. The cold mill 1s somewhat different i details from
the Elizalde cold mill now under construction, but both cold mill become the

country’s most excellent equipment.

1. Deep water pier, 753 ft. (230 meters) long, with unloading crane for ore,
coke and limestone.

2. Blaw-Knax Tandem Cold Mil. 4-stand, 66" wide, 1000/15000/1 5000/1750
HP mamn dnive motors, fimshing speed 1500 FPM. will can be expanded to
S-stand with a {inishing speed of 3000 FPM.

3. Blaw-Knox Temper Mill, single-stand, 66 wide, driven by a 600 HP motor,
maximum line speed 2000 FPM.

4. Blaw-Knox Hot Rolled Shearmng and Trimming Line for coils 20" to 60"
wide, 0.0625" 0.25" thick, line speed 50/150 FPM.

5. Blaw-Knox Hot Rolled Slitting Line for coils 20" to 60" wide, 0.0625" to
0.25" thick, line speed 100/300 FPM.

6. Blaw-Knox Contmuous Pickling Line, entering coils 20" to 60" wide,
00625" to 0.25" thick, 28" 1.D., 60" Q.D.. maximum coil weight 30,000
lbs. Pickling speed 75/250 FPM.

7. Blaw-Knox Cold Rolled Shearing and Trnimming Line. Entering coils 0.02"
to 0.0625" thick, 20" to 60" wide, 20" 1.D., 60" 0.D., 30,000 Ibs.
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10.

12.
13.

14,

maximum weight, 100/300 FPM line speed.

Blaw-Knox Alkali Cleaning Line. Entering coil 20 to 38" wide, 0.007"

to 0.025™ thick, 20” 1.D., 60" O.D., 30,000 lbs. maximum weight, 350/
1000 FPM line speed.

Blaw-Knox Electrolytic Tinning Line. Entering coil 0.007” to 0.025"
thick, 20™ 1.D., 60” 0.D., 30,000 lbs. maximum weight, 150/600 FPM

line speed, 32,000 ampere maximum plating current.

Lee Wilson Annealing Furnaces consisting of twelve (12) furnaces and thiny.
six (36) bases.

Roll Shop consisting of No.5 roil lathe, No. 55 and No. 28 roll grinders.
One (1} lot of overhead electric travelling crane.

General Facilities consisting of maintenance shop, quality contrel laboratory,
warehouse, change houses, plant protection building, water pumping station
and reservorr, railroad system and plant roads.

Initially, steam shall be generated in “package boilers”. With the installa-
tion of the blast furnace, central station boilers shall replace the package

boilers.

(3) The third stage is for the construction of the hot strip mill, for which foundation

(4)

work has already begun, the outline of which is as follows:

The hot mill shall follow the cold mill and shall be completed in 1970. The hot

mill will be operated on purchased siabs to produce hot rolled coils for the cold

mill and light plates.

1.
2.

Soaking pits consisting of four (4) batteries of 4-cells.

Slab reheating furnace.

Blaw-Know Combination Blooming/Slabbing/Plate Mill, 114" wide, capable
of handling ingots up to 33,000 lbs. maximum weight. Principal drive shall
be two (2) General Electric 3500 HP D.C. motors.

Blaw-Knox Reversing Hot Strip Mill, 66" wide, driven by 5000 HP motor
Delivered coils 28” 1.D., 30,000 Ibs. maximum weight or 500 Ibs. per inch
of width, thickness from 0.062" to 0.25”.

One (1) lot of overhead electric travelling crane.

The fourth period will see the construction of the iron and steel making facihiies

an outline of which is as follows:

Furthermore, the lligan Steel Project shall be equipped with a blast furnace and

basic oxygen converter plant by 1974. The iron and steel making facilities shall
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be constructed after the hot mill. This wiil complete the integrated plant which shall
process Philippine iron ore into steel products.
Among the improvements envisioned to increase production and efficiency are con-
tinuous casting and enlargement of the iron shop. The Higan Integrated Steel Mills
Project contemplates the installation of a continuous casting facility for the pro-
duction of billets by 1975. The materials used here are slated to be obtained as
follows:
There are iron deposits in the island of Mindanao, namely Sibuguey and Aurora
in Zamboanga province and in southern Cotabato. Coal from Malangas, also in
Zamboanga province, is suitable for blending with imported coal for the manu-
facture of metallurgical quality coke.
Limestone deposits abound in northern Mindanao. Iron ore pellets are available
from the Philippine Iron Mines at Larap, in southern Luzon.
Agus River, some two kilometers from the plant, shall be the source of process
water.
The presently-conceivable main facilities are as follows:
1. Conveyor system for pier to storage beds to furnace.
2, Blast furnace, 25 ft. (7.62 m) hearth diameter, complete with accessories.
Hearth may be enlarged to 27 ft. (8.23 m) in the future.
3. Oxygen gas, coke and limestone shall be purchased from others during into
intial years of operation.
4.  Two (2) 60 MT B.O.F. vessels with auxiliaries.
The abovementional program, if indicated in order of work, is as follows;

and the outline of the IISMI facilities layout is shown i Fig. 2 and 3.

1968 { 1969119701971 [1972 1973|1974 [1975 | 1976 Remarks
merchant mill == === under construction
cold mill — ——u— under operation
hot mill  hao ———
iron & steel bt L
making I :

434  Production plan prepared by IISMI
The earlier feasibility studies dated September, 1962 set an intial annual production
target of 329,000 MT of ingots and 256,000 MT of finished products. Recent market
studies however projected consumption of steel praducts to exceed one million tons by

1971, thus requiring up-dating of the 1ISMI production plans and facilittes. The plant
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shall have an intial annual production of about 570,000 MT of ingot and 430,000 MT of
finished products. ]

The plant has been designed with an ultimate capacity of more than a million tons of
finished products. In view of the increase in productive capacity, a blast furnace shall be
adopted instead of a battery of electric smelters.

The principal products shall be predominantly flat products consisting of tin plates,
merchant bars, rebars, cold rolled sheets, skelps, hot rolled sheets and plates, billets and

pig iron. The proposed intial product mix is tabulated in next table.

1969 Tin Plate ... ... ... ..., 40,000 MT
1968 Merchant Bars ..... e tiraeeaean 10,000
1972 Rebars ... ..cciiiiinennnn. 50,000
1968 Cold Rolled Sheets .............. 70,000
1968 CR.Sheetsand Coils ............ 130,000
1970 Skelp .ol 60,000
1970 Sheets & Light Plates ........ e 70,0600

TOTAL 430,000MT
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4.3.5

Our presumed production capacity of hot strip mill by this survey mission.

For study of regional cooperation, the determination of the capacity of IISMI’s by
strip mill is most important and which we must be well familiar with. Unfortunately v,
could not obtain the detaled data necessary for it. But, based on the generally knowp

facts, let us study the outline of its production capacity in the following:

(1} Production capacity according to the intial construction plan (in case of using gy
Assumption is made as follows from the contents of the facilities aforementioned
(with one unit of the slab reheating furnace):

0 When rolling ingot to slab:
230 tfhr (make ngot weight 10 t/piece mean)
0 When rolling slab to plate:
90 t/hr (make slab weight 4.5 t/piece mean)
0 When producing hot coils from slab:
60 tihr (make slab weight 7 tfpiece mean; in this case, however the combination

mull 1tself has 250 t/hr or so, which is restricted by the capacity of the hot revers

ing mull)

0 When breaking down:
250 ( " )

© Capacity of the hot reversing mill:
60 t/hr " }

(a) Combmmation mill
If working percentage 1s made 0.68:

Working tme = 24 hr. x 30 days x 0068

490 hr./month
If rolling hours from ingot to slab and from slab to breakdown are made 113 hif
month, 87% yield, and 377 hr/month, 87% vield respectively,
rolling production capacity is:
ingot to slab = 230 t/hr. x 113 hr. x 0.78
= 22,600 tfmonth (slab weight)
slab to breakdown = 60 t/hr. x 377 Iir.

22,600 t/fmonth (slab weight)

(b) Hot reversmg mll
When operated in direct connection with the combination mill of (a), the working
hour of this mill 1s 377 hr/month, and 1ts working percentage 52%. This mill 15
put at rest when the combmation mill 1s put to slabbing, so that the value 52%

1s approxumate to the maximum of its working percentage. If 1t is expressed 11

equation:
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(2

3

Working time = 24 hr. x 30 days x 0.52 = 377 hr/month
Rolling amount of slab to hot coil

"= 60 t/hr. x 377 = 22,600 t/month (slab weight)
If the yield is made 97%:
Hot coil production = 22,600 t/month x 12 months x 0.97
‘ 263,000 tfyr.

i

It

Capacity according to initial construction plan (in case of using slab) in 1970 —
1974,
IISMI is slated to use, pending the completion of the iron & steel making facilities,
imported slab as raw material, that is for the period of 1970 — 1974. Since it
doesn’t need rolling ingot to slab through the combination mill, it makes it possi-
ble to allot all the time ‘for rolling to the integrated operation for breakdown in
the combination mill and striprolling in the hot reversing mill, so that the coil
production capacity can be elevated.
If the working percentage of the combination mill and the hot reversing mill is
made 0.6 all along:

mill working time = 24 hr, x 30 days x 0.6 = 432 hr/month

Rolling amount of slab to hot coil = 60 t/hr. x 432 = 26,000

t/month (slab weight)

If the yield is made 97%:

hot coil production = 26,000 t/mon. x 12 mon. x 0.97

= 303,000 tfyr.

The total of finished flat products, according to 1ISMI’s production program for
the ﬁrst period is 370,000 t/yr, which means that 1ISMI’s planned production
capacity is above our presumption.
However our presumption is 2 calculation made on the basis of an assumption,
and so it unavoidably has some error. It is very desirable that IISMI’s production

capacity is greater than our presumption.

Capacity of hot strip mill in and after 1975 if Facilities are improved and expand-
ed as planned.
Conceivable measures for improving the bottleneck for production under the initial

plan are as follows:

I.  To install one more unit of scale breaker;
2. To reduce the number of passing steps by setting up three additional stands;

3. To mcrease heating capacity by installing one more slab reheating furnace

— 105 ~



43.6

(presumed capacity, 114 T/Hffumace; as there is no space for installiqg more
than two heating furnace, it is effective to install ones with larger heating
capacity; here, however, it is considered on “the assumption that the same
capacity heating furnaces are to be installed.)
With the above three measures adopted, the capacity of the hot reve“rsing
mill can be elevated to 120 t/hr., from which if the capacity of the mill is
presumed:
(a) In case of combination mill:

Working time = 24 hr. x 30 days x 0.68% = 490 hr/mon. rolling time from
ingot to slab 184 hr/mon., yield 87%; rolling time from slab to breakdown
306 hrfmon.
Rolling capacity:

from ingot to slab = 230 tfhr. x 184 hr. x 0.87 = 36,800

t/month (slab weight) .
from slab is breakdown = 120 t/h x 306 hr = 36,800 t/mon. (slab weigt|

{b) Hot reversing mill:
The working time of this mill operating in direct connection with the com-
bination mill is 306 hr/month, accordingly the working percentage is 42.5%.
This is considered the maximum as a working percentage as described in (1),
because the frequency of roll exchange increases with the increase of the produc]
tion quantity.
If it is expressed in an equation:
working time = 24 hr x 30 days x 0.425 = 306 hr/mon.
rolling amount of from slab to hot coil = 120 t/hr x 306
= 36,800 t/mon. (slab weight)
If the yield is made 97%:
hot coil production = 36,800 tfmon. x 12 mon. x 0.97
= 428,000 tfyr.

Demand for hot coils in the Philippines and IISMI’s supply capacity.

Demands for hot coils and their supply capacity of 1ISMI, if calculated based on
the above presumptions, become as indicated in the table below. In this calculation,
consideration was made that so long as the hot coil production capacity is short, produc-

tion operation is directed chiefly to hot coils, with less regard to the production of thick

plates.
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Estimated production I'Iuwioil' 1ISMI illl 1975 based on the don}csnc demand. equipment pruje_c! |'ug B

11SA8 and the production capacity of other companics surveyed by the Misswon,

sized coke iron ore, p-cl]-et- lime stone
850.0001 - 166,000 1
05000 ] 92,000 t ~ -
000 t 25 fid 1500 ¢/D
BFG975x10°m? - blast furnace - 7,4‘00T !
]
T dust i
blast un:mce us 510,000t though iron Calcining
| 5,000« mill scrap plant
I - purchased scrap 120 4D
505,000 t scrap 155,000 t 133,600 1
converter dust . . .
4,000 3,600 1 660000t calcined lime 40,800 ¢t }
N o &
axygen PR —] 60tfChx2
28x10°Nm - converter saale 6,000 to
(average 3,200 I
Nm?*/H) 600,000 t serap 16,400 ¢
fluorsphar I
3,000t » §2,000 t molten steel ***
mgot 508,000 t
i
combination mill saap 51,000 ¢
(bloomung & slabbing) |  scale 15,000 t
442,000 ¢ (87%)
442,000 ¢t Q
combmation mill scale 8,800 t
{break down) 0
l ]
Steckel mull
428,000 ¢t
(97% against slab)
| 86,000 t 14
198,500t I 33004
5701 188,60? L (95%)
Cold tolling, cleaning, anneal-
ng, tempering
[ 87,500 t I | firushing line ’
coil preparation I J01,100 ¢ (100%)
1T 778001 (399 |
hlril:;ng | shearing & recoiling ] Ltrlmming & sheanng ]
1 Gi5% 1 89%) l 92%)
tm plates base plate for zinc hot cal for cold [ [y, medivm & | thick total of
galvanezing rolln X
72,000 t 2 thin plates plate | [plates
90,0001 . 86,000 t 0 380,000
LISM1’s production 1n 1975 132000
Philippine’s aggregate demand in 1975
Cap. of Ehza!gdg: & l(_i}g,g'}gg)t 215,000*62,%%2;,8&%‘( ) 132,000 92,000
o k 0 0; Q
Cap. of other companies (0 (120,000)* (0) ((D)) ((0; .

Southern rolling
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4,37  Technical recommendations

" = mark indicates a_lack of hot coil rolling - - ' Scrap balance
equipment. - - — _
*% rﬁark indicates ‘the need for 1ISMI to - Scz_t;e . . 23,800 t
consider space for expansion of shear and Slabbing crop 51,000
rewirjider equipment in the future. -—E lk Is*it:;prolled 53,200 104200 @
Lh Vma,rk indicates one of the followings: i - Cold rolled
1. steel ingot } scrap '
2. Billet & bloom Total 128,000
3. Reduced production of steel ingot
(Demands for bar steels amount to 2 :::Z 13?222
340,000 tyr. §- Total 139’600
HISMI’s existing capacity is about 36,000 ’
tlyr.)
It is very obvious that the bottlenecks.is To be purchased 29,400
in the hot strip mill ‘capacity of 428,000 t. Surplus scale 17,800

In the Philippines, as stated above, even after the completion of the hot strip mill,

short supply of hot coils and thick plates is inevitable, to meet which their imports are

necessary. As means to reduce their imports, the following two plans are conceivable:

(Plan A) Improvement & expansion of IISMI facilities

As the 1ISMI's project is unclear in terms of space measurements, let us consider rather

generally how IISMI can produce more hot coils.

(1

To lessen rolling operation from ingot to slab in order to improve the capacity of the
combination mill: To achieve it, the following methods are considered. (a) By having
a separate slabbing mill (see an attached figure), the combination mill will be operated
only for break down of slab. (b) By installing the continuous slab casting equipment
near the converter, the combinafion mill operation time from ingot to slab will be
reduced enough, because the casting equipment will produce slab suitable to it in
respect of metalugical quality and sizing.
In the case of (a), the presumed capacity of combination mill + steckel mill is:
120 t/hr x 432 hr/mon. x 12 mon./yr x 0.97 (yield)
= §20,000 tfyr. x 0.97
= 600,000 tfyr.

In the case of (b), the presumed capacity becomes intermediate between the afore-
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mentioned 428,000 t/yr and (a)’s 600,000 tfyr, :hat is, about 500,000 tfyr.
(2) To improve the capacity of the Steckel mill: For this purpose, it is desired to add two
more finishing mills so as to make all the six stands completely continuous and to add
a coiler. In this case the presumed capacity of the Steckel mill becomes as follows.
capacity of the combination mill
(ingot to slab) 230 tfhr x 272 hr x 0.87 (yield) = 54,500 t/fmon, (slab weight)
(slab breakdown) 250 tfhr x 218 hr = 54,500 t/mon. (slab weight) directly con.
nected with steckel mill.
and so annual hot coil production capacity is:
54,500 tfmon. x 12 monfyr x 0.97 (yield) = 635,000 tfyr.
(3) A simultaneous application of the above (1) and (2) in also possible.
The presumed capacity in the case of (2) * (1) (a):
250 t/hr x 490 hr/mon. x 12 monfyr x 0.97 (yield)
= 1,470,000 t/yr x 0.97 = 1,420,000 t/yr;
and in the case of (2) + (1) (b), the presumed capacity is intermediate between about

500,000 t/yr and 1,420,000 t/yr, that is, about 1,000,000 tfyr, a little below the above

From our view above, the most feasible seems to be the implementation of (2}, followed by
rationalization according to (1)(B), before carrying out (3). At any rate, the following con-
ditions must be solved at first:
a.  Future availability of space for carrying out the extension and addition of faciites
b.  Relations between the [lacilities for making iron and steel;

¢.  Payability of investment.

(4) Additional installation of soaking pits and reheating furnaces will be required to achiceve
these improvements and expansions. As for reheating furnaces are concerned, there 152
space available only for 2 more furnaces. Therefore, the total capacity of these two
furnaces should be designed to produce 250 tons per hour, equivalent to the mill capa-
city.

(Plan B) Establishment of new hot strip mills in districts outside of Iligan

In this case the following coenditions should be given special attention:
2. Selection of the leading company for the establishment and the timing of the con
struction of the mills and facilities;
b.  Selection of types of mull and determination of capacity, in relation to demands,

c.  Consideration on possible future expansion, particularly the availability of space,

d.  Relations between facilities for making iron and steel.
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C. INDONESIA

cl Present Situation of S(u—[iblyiariid Demand for Steel Products and Future Trend in Indonesia

C.11

Introduction
A great effort is being made in the emerging Indonesia. In 1965 the first objective was

directed toward the stabilization of its economy. Apparently many problems remain to be

resolved. The government is now working on a 5 year economic rehabilitation program which

is scheduled to start in 1969. The emphasis of the program is placed on improving the standard

of the living of the people and the establishment of sound economy. Its direction is oriented

towards (1) increased production of food and clothings, (2) housing construction, (3) promotion

of employment, (4) promotion of export and substitute for import and (5) improvement of

infrastructures.

In view of these problems, it is extremely difficult under present conditions to make a prediction

on the future of steel consumption in Indonesi2. The survey mission attempted to forecast the

steel demand in the country under the prevalent conditions.
1. 1966 — 1969 Transitional period
2. 1970 — 1975 Stabilization and rehabilitation period
3.  After 1976 Expansion period

Although it is difficult to grasp any accurate figures on the actual state of supply and
demand for steel products of the past partly due to lack of statistical data, and estimation is
made on the result of study of survey data furnished by the Ministry of Industry of the
Indonesian Government and the Japan Iron and Steel Federation and of UN ECE statistics.

With this estimation as a basis, the forecast of future trend is made as follows.

Table 1. Estimated demand for steel products

(Unit: 1,000 ton)

1964 | 1965 | 1966 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985
Total steel products 175 263 152 314 327 340 353 366 379 484 618
Flat products 48 65 31 112 17 122 127 133 139 181 244
Others 127 198 121 202 210 218 226 233 240 303 374

Constitution and growth rate of demand for steel products

Demand for steel products during a period from 1950 through 1966 was 100,000 tons at

the lowest and 350,000 tons at the highest. Demand during this period shows variation each year

and therefore does not clearly indicate the trend of demand for steel products. As to the future

prospect, however, (1) against an average annual growth rate of 3.6% during 2 transitional period
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from 1966 through 1969, it was estimated that (2) the growth rate for 1970 through 1975, the
period of stabilization and rehabilitation, would be 3.8% and (3) the annual growth rate for the
years after 1976, the expansion period, would be 5.0%, showing a gradual increase in the growt
rate. o o

Breaking down the demand for steel products into flat rolled steel-and other type of stee]
rolled as shapes, and bars, the ratio of shapes and bars is extremely high. It is expected, howeye,
that the ratio of flat products will see an gradual increase in the future.

This estimate is based on the anticipated increase in the demand for galvanized steel sheet
for roofing, furnitures and containers, etc. and steel hoops for domestic production of welded

pipes. It is expected, therefore, that the ratio of shapes and bars will decline accordingly.

Table 2. Percentage break down and growth rate of demand for steel products

Constituent ratio by items % Average annual growth %

1970/ (1975] |1980f | 1985

1964 { 1965 } 1966 | 1970 | 1975 | 1980 | 1985 1965 | 19701 1975 1980

Total steel

100 100 100 100 100 100 100 3.6 3.8 5.0 5.0

Products

Flat 2741 247 204 35.7 36.7 374 395 [ 115 4.4 54 6.1

Products

Others 72.6 75.3 79.6 64.3 63.3 62.6 60.5 0.4 35 4.8 4.3
C.1.3  Forecast of demand for cold rolled shects

In addition to the present demand for cold rolled sheet for consumption in the form of
machunery, furniture and other end products, a petential demand exists for base plate for
galvanization since a plan for domestic production of galvanized sheet after 1967 is being
progressed. It is expected, therefore, that the demand lor cold roiled sheet will increae

rapidly following a stepped-up-domestic production of galvanized sheet.
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IR Table 3. Forecast of demand for cold rolled sheet

(Unit: 1,000 ton)

— 1965 | 1966 | 1967 | 1970 | 1971 | 1972 [ 1973 | 1974 | 1975 | 1980 | 1985

] it

Cold rolled sheets -9 4 4 15 32 43 34 65 76 37 121 166

GI base plate R 4 20 30 40 50 60 70 96 | 131

Others - -- 9 - 4 11 12 13 14 15 16 17 25 35
Galvanized sheets 23 17 30 60 63 66 69 72 75 96 131

Import 23 17 26 40 33 26 19 12 5 - -

Domestic

oroduction - - 4 20 30 40 50 60 70 96 | 131
Tin plate I 6 6 | 10 | 7] 17| 17| 17{ 18| 19| 24| 20

Import 6 6 10 17 17 17 17 18 19 - -
Others 27 4 12 23 24 25 26 27 28 36 49
Total of flat

65 31 63 112 117 122 127 133 139 181 244

preducts

C.1.4  Forecast of demand for bars and sections and present demand for billets

1.4.1  Import of merchant bars and forecast of demand for billets.
Actual demand for merchant bars in Indonesia may be grasped by interpreting
import as an equivalent to demand. Actual import record based on the government

data is as follows.

Table 4. Actnal import record of merchant bars and others

(Unit: 1,000 ton)

1957 | 1958 | 1959 | 1960 | 1961 | 1962 1963 | 1964 | 1965| 1966

Bags, round, half-round,

square, rectangular and 13.2 9.2 8.9 l6.6 | 49.3 14.5 88 | 223 18.6 10.6
flat iron

Bars, profile iron 295 | 129 | 167 | 122 | 151 | 188 | 112 138] 17.7| 77
. Bass, others, n.e.. 14| 03] o5) 06| 25( 30! o04] 06| 05| o3
|| Concrete steel 784 | 134 | 359 | 366 | 848 | 293 | 283 | 328 | 720 416
' | Wire, bare or annealed 69 | 126 ) 3151 170 | 220 | 160 | 198 | 127 340/| 160
w‘ -
I m;‘;’l:med with base 80| 133 113| 29| 105 68| 73| 55| s6{ 34
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Forecast of future demand for merchant bars based on the present trend of demand for

all steel products is as follows.
Table 5. Forecast of demand for merchant bars and others

(Unit: 1,000 ton)

1964 | 1965 | 1966 | 1970 | 1971 1972 | 1973 | 1974 | 1975 | 1980 | 1985

Bars 55 106 67 94 99 102 107 111 114 145 185

Shapes i4 18 8 16 16 17 17 18 19 24 30

Wierods& | 50 | 41 | 20| 31| 32| 33| 34| 36 ] 38| 48 ) 62
Wwires

{Sub Total) 89 165 95 141 147 152 158 165 171 217 277

Others 38 33 26 61 63 66 68 68 69 86 97

Total 127 198 121 202 210 218 226 233 240 | 303 374

1.4.2  Estimated distribution of demand for merchant bars
Distribution of demand for merchant bars in Indonesia is generally estimated
as follows judging from the number of mills and the distribution of population,

High demand in the western district (Java) is due to a high demand in construction

and machinery industries,

Table 6. Estimated distribution of demand for merchant bars

Distribution ratio %
West Jave 40
Central Java 23
East Java 30
(Total for Java Islands) 93
Sumatra 5
Others 2
Total 100

14.3  Market conditions and price of merchant bars
Market price of steel products fluctuate considerably because of incomplete
existing distribution channel, restriction of import and also due to accelerated inflation
but is determined by import price in principle.
Import price (C & F) in the very recent case surveyed by the lndon-esian Govern-

ment 15 as follows
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Various charges for imported steel produéts after C & F is approximately 20% of

" C & F prices. ' Although the import duties is being exempted since May 1968, the sales
tax (5% of sales price) is still in effect. '

Current Importing Price List of Iron and Steel Product in Indonesia

G. 1. Sheet
BWG32
BWG32
usG37

Cold Rolled Sheet

116" 3'x6
1/32" 3x6
0.35mm 3'x6

Cold Rolled Strip
0.9 mm x 54 mm

1.0 mm x 67 mm
Wire Rod

Angle

3mmx 25 mmx 25 mm
3mmx30mrpx30mm
4 mmx 50 mm x 50 mm

5 mm x 60 mm x 60 mm

1/8" x 5/B"
3/16" x 5/8"
36" x1”
H4"x 1"
1/4" x 14"

Ship Plate

316" 6'x 20
1/4" 6'x20
5/16" 6"x 20
3/8" 6' x 20

C & F Djakarta

C & F Djakarta

1" "

1" "

C & F Djakarta

r” i

C & F Djakarta

" i
" i

i (1]

C & F Djakarta

" "
" ”
" "

" ”

C & F Djakarta

[ "
" L

" "
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uUss

Uss

USS

USS

Uss

Uss

208.00
200.00
219.00

138.80
140.80
149.80

158,00
158.00

134.75
129.75
12475
124.75

148.63
138.63
128.63
127.63
127.63

142.12
132.62
128.62
125.62

per M/Ton

per M{Ton

1y

"

per M/Ton

"

per M/Ton

per M/Ton

"

"

per M/Ton

"
"

"

( 95.25)

(118.75)

(146.75)
(136.75)
(126.75)
(127.75)



Plain Round Bar (12 m One folded at Centre)

{j4"  inCoil C & F Djakarta USS 11675 per M/Ton
5/16" & " 116.75 "
3/8" o " 116.75 " (10875
12 " . 113.75 " (105.75)
5jg" " " 11175 "
34" " - 111.75 "
I o " 111.75 "
14" " " 124.63 "
516" x 14" " " 127.63 "
Galvanized Iron Wire
BWG 8 C & F Djakarta Uss 136.75 per MfTon
10 " " 139.75 "
12 - " 142.75 "
14 " " 148.75 "
16 " " 155.75 ”
18 " ” 172,75 "
20 " " 184.75 “
22 " " 196.75 "
24 g " 210.75 "
Nail Wire
BWG 6 C & F Djakarta US$ 127.75  perM/Ton  (127.79)
3 " " 126.75 " {126.75)
9 " " 127.75 o
10 " " 128.75 "
il " " 129.75 "’
12 " " 130.75 "
13 " " 131.25 "
14 " " 132.75 "
16 N " 138,75 "
Electrolytic Tinplate Prime Quality C & F Djakarta
Base Weijght Coating Coating
80 Ib. 0.501b. 20" x 28" US$ 253.31 per M/Ton
80 Ib, 0.501b. 21" x 30" 248,32 "
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901b. 0.501b, 20" x 28" US$ 23745 per M/Ton

90 Ib. 0.501b. 21" x 30" ' 233.01 "
S0 1b. 0.751b, 20" x 28" 247.79
90 1b. 0.7516.21" x 30" | 24333
Dipped Coke Tinplate Prime Quality C & F Djakarta
Base Weight € Coating
90 1b, 1.251b. 20" x 28" USS 272.52  per M/Ton
901b. 1.251b. 21" x 30" 268.09 "

Figures in parenthesig’at right of each page indicate current importing prices in
September through October 1968 based on the data furnished by the Planning Dept.

of the Indonesian Government,

Table 7. Iron & Steel Products

Imports Duties and Other Charges on Imported Products

No. Items Import Duty Surcharges Sales Tax

% % %
I. Concrete Bar 0 0 5
2. AnglesfSection 0 0 5
3. Channel 0 0 5
4, Flat Bar Q 0 5
5. Wire Rod 0 0 5
6. Nail Wire 5 0 5
7. Hoop/Strip 0 0 5
8. Billet 0 0 Q

Current Market Price

As per current BE-Rate, I US$=Rp 300-, the market price in general can be said the C & F
price in US$ multiplied by Rp 400-
{Planning Department data)

144  Standard size of merchant bars
Standards of JIS, DIN and NP are being used in Indonesia.
Although the size of merchant bars varies depending on their respective use,
demand for the size 5.5 — 12 mm in diameter is great in construction field and there
is only a little demand for the size 12 mm or more. Demand for deformed bars is

not great either. A concrete bar of 12 m long is folded in two for transportation
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reasons. Larger size of 6.3 — 50.8 mm in diameter is in demand for machine manu-

facturers.

1.4.5 Product transpertation cost
Inland freight on the Java Island after its revision on May 1, 1968 is as follows.

Transport by truck between Djakarta and Bandung ........ 5 RP/Kg.
Transport by truck between Djakarta and Surabaya ........ I5 RP/Kg.
Transport by railway between Djakarta and Surabaya . ...... 22,5 RP/Kg.

Freight of sea transportion between Djakarta and Surabaya is about in midway

between that of truck and that of by railways.
(Conversion rate in July 1968 was 300 Rps = 1 USS)

146 Demand for billets

Demand for billet in Indonesia may be divided into (1) demand by existing

iron and steel works and {2) potential demand in connection with the new merchant

mill project.

(1) Demand by existing iron and stee! works

Demand by existing iron and steel works refers to that by the Air Trading

Co. The plant 1s currently utilizing large size merchant bars which were left as
an excess of construction project in Indonesia for raw material necessary for
production of steel products. A plan is being worked out for the construc-
tion of an open hearth furnace for the production ranging from steel making
to rolling in the future. It can be said, therefore, that the billet is not in

the least demand by this company.

(2) Potential demand in relation with a new merchant mill project.
On the premise that the construction of the above mentioned merchant mill
comes to a realization matching with the trend of demand in Indonesia, the

quantity of billet required for the production by this mill is estimated as shown

in the following Table 8.
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Table 8. Forecast of demand for billets

(Unit: 1,000 ton)

I

1966 [1970]1
actual

971119721973 1974

1975

1976

1977

1978

1979

1980

1985

Demand for bar, shape and
wire rod

95

141 | 147

152 | 158

165

17

180

189

198

207

217

277

Import of bar, shape and
wire rod

80

121

127

132 1 138

Production of bar, shape and
wire rod by existing lacilitics

15

20

20

20( 20

20

20

20

20

20

20

20

Production of bar, shape and

145

151

161

169

178

187

197

257

wire rod by new project

Quantity of billet required
for the production by new - - - - ~ | 1584160 | 170 | 180 [ 190 | 200 | 210 | 273

project

C.2

C3

Present Situation of Iron and Steel Industry in Indonesia

The only existing steel rolling plant in Indonesia at present is the Air Trading Co., which was
established in the suburbs of Djakarta in 1954 and started its commercial operation in 1956 — 57.

This company, in addition to its future expansion plan, is now engaged in the rerolling of scraps with its
three 87/10" cross country mills. It is producing about 20,000 to 30,000 T/Y of merchant bars ranging
from 5.5 mm to 12 mm in diameter.

The Tumbak mas is currently operating galvanizing line and the additional hne 1s under construction.
Production capacity of this plant after the completion of additional facilities is estimated at 2] 000 T/Y
(2 shifts).

The Bakrie Brothers Co., is praducing 25,000 to 30,000 meter/day of the furniture tubes and

conduit pipes along with about 150 T/month of nails,

Outtine of Iron and Steel Project in Indonesia

C.3.1  Introduction
Probe into the possibility of establishing full-scale iron and steel industries in Indonesia
dates back to 1955 when the Indonesian Government awarded an contract to WEDEXRO Co.
of West Germany for the execution of a preliminary survey, but the primary object of the
survey was on the three primary raw materials for steel making, namely iron ore, coal and

scraps. The WEDEXRO, as a result of its survey, made the following recommendations:

(1) To build three steel making plants having a total annual capacity of 100,000 tons, which

will use scraps as the main raw material by open hearth process.
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C.3.2

(2) To build a pig iron plant equipped with a small blast furnace, having a total annual
capacity of 30,000 tons at Lampung to supply pig iron to the steel making plants
mentioned above,

The Indonesian Government, taking into consideration these recommendations,

formally approved the following three projects in 1960.

1. To construct a pig iron plant having a total annual capacity of 35,000 tons
in Lampung.

2. To construct a steel making plant having a total annual capacity of 100,000
tons in Tjilegon.

3. To implement the Kalimantan survey project with the aim to construct an
integrated steel making plant having a total annual capacity of 250,000 tons

of steel ingot.

Of these projects, the Tjilegon and the Kalimantan survey projects were carried out in
compliance with the agreement signed in April 1962 between the Indonesian Government
and the U. 8. 8. R. on technical and financial assistance. However, the Tjilegon project

was suspended in 1965 and the contract with the U. S. S. R. has since been cancelled.

Outline of the Lampung Project

As a result of several surveys on natural resources and geology made in 1956 and again
in 1961 in compliance with the contract signed by Wedexro of West Germany in November
1955, a deposit of 300,000 tons of hemauite and Magnetite of high grade was confirmed and
the total reserve was estimated at 2,050,000 tons. However, because of scattered distribution
of small deposit, this project is not economically feasible in spite of high quality of the
deposits.

The coal in Bukit Asam, South Sumatra, was not appropriate for use for coking aacording
to a check made by the Wedexro and as a result, double coking process was recommended as
an alternate plan. A pilot plant was constructed by Lurgi company in Tandjung Enim in 1961
but it has never been put into operation due to various reasons.

As to the limestone, surveys were made by the above mentioned Wedexro and the

" indonesian parties concerned in both 1961 and 1963 and as a result of these surveys, deposits

were discovered in Pematang Mas 19 Km from the highway south of Telukbetung n the
Lamppung area. The total deposit is estimated at 2,000,000 tons and is considered explorable.
Proposed site for the aforementioned blast furance having a 35,000 T/Y capacity is
located 1.5 Km north of Pandjang Harbour. The present port facilities are two piers, each
capable to accommedate a ship of 10,000 T class. Although the port is not equipped with

cargo handling facilities at present, there is plenty room for improvement, if these facilities
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C3.3

are to be established in the future.

The proposed site, though on the flat area, is free of the menace of flood. As to the water
sources, the Geruntang Ruver is flowing 1.5 Km from the proposed site and the supply of water at

the rate of 50 Lfsec is available. Topographical maps, soil investigation and land preparation, and
master plan drawing were already completed in 1965 and field offices, werehouses, etc have also
been furnished.

Furthermore, a joint survey conducted by Nisso Steel Mfg. Co., Ltd. of Japan and The
Indonesia’s Mining Ministry revealed a deposit of high grade magnetic sand with an average Fe-
55% amounting to 6,500,000 T in the Tjilatjap Djampang area. The survey also confirmed the

availability of magnetic sand with Fe - 35% of the quantity equivalent to the former.

Qutline of the Kalimantan Survey Project.

The Kalimantan Survey project, as previously stated, was completed in 1965 with technical
assistance of the U.S.S.R.. Although a feasibility study has not been made yet, the Martapura
area 40 Km from the Bandjarmasin Harbor, is being considered as the proposed site. This site
is located in the center of the area having a distance of 40 to 50 Km from the deposit of raw
materials such as iron ore, coal, etc and provides means of transportation from the port by way
of road and river.

As to the water sources, the Martapura Ruver is available without any difficulties even n
the dry season. Power supply is available from 2 hydraulic power plant having a capacity of 30
Km 1 Riam Kanan which is 15 Km from the site.

Following is a summary of preliminary surveys which have already been completed.

(1) Aeromagnetic survey: Covered an area of 54,000 Km2 in southeast of Kalimantan.
The result showed a bright prospect for the Meratus area.

(2) Aerial photo survey: 60% complete for the area mentioned above.

(3) Topogeodetic work: 70% complete.

(4) Geological survey: As a result of this survey, a deposit of 9,000,000 T of jron ore was con-
firmed but the area covered was only 0.13% of the total area of the Maratus area. In the
southern Kalimantan, a deposit of 450,000,000 T latelite ore was discovered and 2 prelimi-
nary survey and samphng are being conducted. The deposit of Binuang coal near the smd
ore deposits, though not explored yet, is estimated at 86,100,000 T and an analysis of the

sample is said to have proved its appropriateness as coking coal.
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C.3.4 Outline of the Trikora (Tjilegon) Project

34.1  Summary:
Following is the description of the project according to the official data furnished
by the Indonesian Government:
Name of the Project : Trikoka Steel Factory
Location : Tjilegon, West Java.
Supplier :  Tjaspromexport for steel Plan Machineries
Technoprom Export for Materials and Machineries of Power Station.
Contract Price : US3$36,000,000.-
Product : 51,000 T/Y Reinforced Concrete bars
18,000 ' Construction Steel
15,000 7 Steel Wire

Total 24,000 T/Y

Raw materials : Scrap and Pig 1ron approx. 111,000 T

Additional :  Ferro Manganese 900
Ferro Silicon 150
Aluminium 50
Iron ore 4,500
Lime Stone 3,500
Bauxite 1,600
Lime 1,500
Magnesite Powder 1,000
Dolomite 2,000
Chromite 100
Refractory Bricks 6,230
Powder 800
Moulds and Bottom Plates 3,900
Fuel 30,000

Process :  Open Hearth refining and rolling

Power :  Three Units of thermal Power Station of 12,000
KW capacity each.

Construction work under the Trikora Project was inaugurated on May 20, 1962 under the

supervision and assistance of the US.S.R.

- 123 -



to be suspended due to various reason,

Though it was otiginally scheduled to be completed at the end of 1965, the work had

particularly the lack of Rupia fund. and the construc-

tion work was completely halted in October 1965,

Present position of construction work.

342
(1) Delivery and maintenance of machinery
Approximately 75% of required machinery, equipment and materaials to be
imported have already arrived and transported to the plant site. The remainder con-
sists primarily of the facilities for open hearth furnace and is not expected to arrive
for the time being. Following is the description of delivered machinery and equipment
supplied in compliance with the contract signed by the U.S.S.R. on April 5, 1962.
Item Gross Weight (T) | Delivered Not delivered Installed
Open hearth furnace 3,366.4 917.4 24490 —
Merchant 6,068.3 5.398.9 669.4 -
Auxiliary equipment 1,719.7 1,641.3 78.4 4741
Total 11,1544 7.957.6 3,196.8 -
Thermal power 4,082.6 3,481.0 601.6 226.0
Grand total 15,237.0 11,438.6 3,798.4 700.7
(%) (100) (75) (25) (4.6)

(2

Of the rolling equipment, delivered equipment is said to account for 90% for
merchant mill and 75% for wire drawing. During the peak of construction 2,000
workers were engaged in the work and 70 Russina engineers (totaling 200 including
their families) were supervising the work. Currently, 90 employees in Oxygen
plant, 70 in repair shop, 140 maintenance men and 150 others, a total of 450
are assigned to the plant. The Indonesian Government provided an appropriation
of 1,000,000 rupi during a period of 1967 through 1968 for the maintenance of
these equipment and provided a security measure by installing a plant fence and
at the same time is continuously taking necessary measures such as inventory,

check and maintenance of machinery and equipment.

Present position of suspended construction work.

Of the total project area covering an area of 400 hectars, plant site covering an
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area of 50 hectars has already been completed of land preparation and the engineering
drawings of the plant, thermal power plant, facilities for Marak Port, pipe lines for

- water supply and drainage systems and the reservoir have all been completed. On the
other hand, following construction works were suspended afier the completion of

25% as a whole.

Suspended position of facilities is as follows.

Open hearth furnace plant
Thermal power plant

Rolling mil

Dxygen plant

Repair shop

Vehicle maintenance shop

Refractory warehouse

Water supply station
Railroad

Reservoir
Water pipe line

Employees housing

Power for construction
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Foundation work alone is 100 % complete.
Building is 80 % complete.

Building is 30 % complete. Part of the
building with completed roofs are being used
for the storage of machinery and equipment.
Facilities including air compressor room is

100 % complete and is in operation. 200
bottle{day sale is being accomplished.

Building is 100 % complete. Installation of
machine tools is 95 % complete. The facili-
ties are presently operated by a private sector
on lease and agncultural implement (sprayer)
are turned out and sold by this sector.
Bwlding is 80 % complete.

100 % complete. Assortment and storage of
refraclories are now mn progress.
Approximately 60 % complete.

Construction of railroad of considerable length
has been completed. Three diesel engine locomo-
tives are assigned,

Civil work aione is 60 % complete.

2 Km out of the total 40 Km is complete.
Out of the 1,500 units under the employees
housing plan, 200 units for officials have been
completed and are in use.

Four diesel generators, each having a capacity
of 400 KVA are now in smooth operation, and
generated power is supplied to the oxygen

plant.



2

In addition to this, main project under consideration calls for the construction of 5
reservoir at the Rava Danu Lake, which will be the source for the 40 Km pipe line,
however the wark has not started yet. Also the construction equipment, trucks, bull.
dozers, etc. that numbered as many as 150 at the time when the project was in fyl]
swing now holds only 30 % of them. Those in reusable condition is said to account
for 15 % of the remaining 30 %. Rups funds invested in the 1962 — 1965 petiod

amounted to about five million US dollus.

Description of main facilities and estimated cost of construction

At the time of this survey. the Indonesian Government was in the process of
exccuting @ contract with the Granite City Co. ol the Umited States for the basic
survey on the reconstruction ol the Tplegon lacilities, which prevented the survey
mission {rom obtammg detwled nformation on the projected facilities. Therefore,
the wlurmation available was only from the field survey and inquiries made to the
personuel conceined. With this information and UNIDO data as a reference and
with many assumptions, the survey mission in its capacity has summarized the findings

of the survey as outlined below.
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(Unit: US$1,000)

T . Construction cost
Item Unit Wﬂfght Main specifications and (estimated)
nit - o .
Faclities ipment capacity Import [Const. | ..., Remarks
cquipmen price cost
o
[} steel making plant 3,543 T i 2,461 550 | 3,011
: i 1. Open hearth furnace 3 50 T/ch 2 % Chfday
- 100,000 Tfyear oil
2. Seale breaker fired
3, Slab yard
: ; 4, Raw material storage
415 Lime and doromite plant
Rolhng mill 5201 T 9,696 700 (10,396
i 1. Ingot buggy Ingot weight 0.5 T
! 2, Ingot re-heating furnace 2
/113, 2 high cogging mill 1 Reversing type, D € 1,800 Km motot, roll dia 650 mm, 9 — 13 pass
‘ 4, Billet shear 1 6.4 — 18 m billet length prior to shearing
{5. Billet re-heating furnace 1 60mm, 80mm square section, 4.6 m, 5.5 m, 6 m length
6. 3 high roughing mill 1 Reversing type, D C 600 Kw motar, roll dia 530 mm
7. Intermediate roughing mill 1 2 stands, 2 high mill, roll dia 370 mm, D C 450 Km motor x 2
3. Fimshing mill 1 6 stands, 2 high mill, roll dia 4 stands ~ 370 mm, D C 450 Kw motor x 4
2 stands — 270 mm, D C 350 Kw motor x 2
9, Rod mill 1 6 stands, roll dia 270 mm, D C 800 Kw motor
10 Wire drawing equipment 1 5 drawing machines
4 machines — 6.5 mm dia max. rod
(raw material) production rate 3 T/Hour,
1 machine - 3.2 mm dia max. wirc weight of wire rods in coil
(raw material) 80 — 85 Kg
; 0.75 mm dia min. wire
: (product)
; Pickling line
Annealing hine
: Galvanizing line
Gas, steam and power 169T 317 93 410
i} facilities and piping
13 Reparr shop and laboratory 446 T Foundry, forging & weld- 826 60 886
: j equipment ing, machining, assembling
: and electric repair facility.
Foundry sand control,
analytical, chemical and
metal-lographic equipment
Water st'lpply and sewerage 605 T Off-plant piping 1,000 mm o 957 4,643 5,600 lncludc_o_ﬁ'-
and piping ¢ x 39 Km length + On- plant piping
plant piping (supply capa- matcrials.
city — 830 Lfsec.) Dam construc-
tion work also
Transportation and storage included.
facilities 282T 412 788 1,200
Electric equipment and
athers {A) 451 - 451
Building stee! frame and con-
struction materials, and others 9.059 3,441 12,500 Freight cars
and locomo-
tives included
Engineering drawings 800 - 800
Thermal power plant (B) 3 (A)+(B) 12 Mw turbo-generator x .
680T | 3with75Thboilerx3 | 8765 | 432 1 9,200 | All winng
Power for construction 400 KVA x4 238 - 235
Civl work for foundation 9.500 9,500 All other mate-
rials meluded
Total 33982 |20.207 154,189
e
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C.4 Merchant Mill in Indonesia.

C.4.1  Conclusions reached by the survey mission
Present position of the Tjilegon project have already been outlined in the foregoing section.

Apart from the circumstances of the past which lead the Indonesian Government to the planning
and the execution of this project, the survey mission considers it more competitive from a stand-
point of production cost 1f a more economically feasible merchant mill of low construction cost

is to be constructed in the other site which fulfill the following requirements.

(1) Conveniently located for the arrival of billet and other materials,

(2) Conveniently located for the shipment of products.

(3) Conveniently located for water supply and sewage treatment.

(4) Conveniently located for the utilization of labor force.

(5) Satisfactory seil foundation.

However, the intention of the Indonesian Government, as has been stated previously, is not
to give top pnority to the steel making industry under the present circumstances. It is also natural
with the government to take some measures for the Tjilegon Project for the reactivation of usable
machinery and equipment taken out of service, which have already incurrent debt by the invest-
ment of rupia equivalent to five million US dollars.

Recommendations made by the UNIDO mission 1n March 1968 on the Tjilegon
Project include:

(1) First phase:  Wire drawing equipment 1s to be completed first of all and put in operation

(2) Second phase: Merchant mill 1s to be completed.

(3) Third phase: A steel making plant is to be reconsidered by taking into account the future
trend of steel making process.

The above recommendations are considered appropriate as a whole. However, in view of
anticipated increase in the demand in the future, an alternative plan calling for the construction
of faciities through the second phase under a single project may also be appropriate. The Indonesian
Government, primanly based on this thought, has decided to reactive the Tjilegon facilities and 15
now seeking a partner for the project and at the same time has given special consideration to it by
appropriating 80 mullion Rps n the budget for this fiscal year.

Although the Tjilegon project reactivation plan will be discussed in detail hereinafter, the
problem with the Tjilegon project is, first of afl, that this project involves as an integral part such
element as water supply, power generation and harbor facilities, which, should come under the
category of regional development. Therefore, if the operation on commercial base is to be expected,

drastic measures will have to be taken by the government.
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c4.2 The Tiilegon Project reactivation plan

Forecast of demand for shapes and bars in Indonesia has been stated previously. Following

is the details of previous forecast by praduct lines and years,

(Unit: 1,000 ton)

1970 ] 1971 | 1972 | 1973 | 1974 | 1975 | 1976
Merchant bars 94 99 102 107 1il 114 120
Shapes 16 16 17 17 18 19 20
Wire rods & steel wires 31 32 33 34 36 38 40
Others 61 63 68 68 63 69 72
Total 202 210 226 266 233 240 252

In view of the estimated actual demand for bars and sections amounting to 121,000 ton in 1966, and
estimated demand for the year after 1970 as indicated in the table shown above, eatly completion
and reactivation of the Tjilegon facilities should be considered as a matter of course also from the
standpoint of saving of foreign currency.

It is advisable that the first phase be designated for wire drawing operation by using imported
wire rods as raw material and the second phase for the opemtion of merchant mull using imported
billet as raw material.

Apart from the required construction period which will be discussed separately, a reactivation
plan aimed at the completion of the project at the end of 1973, taking into consideration required

preparation work under existing circumstances, has been formulated as follows,

4.2.1  Description of main facilities and estimated construction cost.

Estimated construction cost has already been discussed previously. The following
table shows the cost of merchant mill (including wire drawing) and a few related facilities
required for the operation of the mill, extracted from the aforementioned cost. Of course,
because of lack of inventory lists, many assumptions had to be made, however, the total
cost estimated at around US312.37 million is considered highly excessive for the facilities

having an annual capacity of around 100,000 tons.
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(Unit: US$1,000)

ificati imated Construction Cost
Classification Estimate Const.Cost
Imported | Const.
Facilities Total items cost spent
Merchant mill 7,170 6,700 470
Billet re-heating furnace
3 high roughing mill
Intermediate roughing mill
Finishing mill
Wire rod mill
Wire drawing equipment
Repair & laboratory equipment (206) (826) (80) (906)
Power equipment & piping 110 20 20
Water supply & sewerage and piping 190 140 50 50
Heavy oil supply equipment and piping 60 40 20 -
Electric equipment & wiring 250 150 100 50
Transportation facilities 300 200 100 -
Manf\tenance, repawr & fabrication of 290 _ 270 B
equipment
Foundation work 1,400 — 1,400 350
Architectural work 2,370 1,800 570 350
Engineeting 300 - 300 50
Total 12,370 9,120 3,250 850

(Note) Figures in parenthesis are not included 1n the total,

If the merchant mill (including wire drawing} alone is to be completed first under the
Tiilegon Project, the total cost required including the price of imported terms is roughly esti-
mated at US$12.37 million and of this amount, importing price (per original contract) is est-

mated at US$9.12 million and the construction cost at around US$3.25 mitlion. Since the
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construction cost already spent for the completed portion of foundations and buildings is
estimated at around US$850,000, the Rupia funds required for the completion of the merchant
mill is estimated at around 3.25 million — 0:85 million = US$2.4 million.

4.2.2  Construction Schedule

Year
Item 1971 1972 1973 1974
Prepara- | Transportation, maintenance Elect. equip.Machinery
tory and fabrication of equipment, ; ‘
Work preparatory work for reopen-
ing of construction. —
' Build- | Foundation work (including —
ing& | road)
Civil | Architectural work H———
work
A [ Roll- | Installation of rolling mili Installation |
g ing | start-up
= | Mill Operator training Training
.8 1
5 | Auxi- | Substations & wiring —_
% | Hary
& | Facili- | Water supply & sewage and d
o . [
ties piping —_
Heavy oil supply equipment
and piping
Transportation facilities Railroad
maintenance
Maintenance and repais (completed)
Commercial operation >

Completion of wire drawing facilities at initial stage may be acceptable. However, with
the consideration of the requirement for the completion of related facilities, it would be more
economical to plan for the completion of merchant mill at the same time.

It scems that the equipment that are now in storage after their arrival at Tjilegon from
the U.S.5.R. is not the all that are required for the facility and some of the equipment have
to be fabricated in Indonesia. 1t is necessary therefore to complete the preparation as early
as possible of the list of equipment that are to be fabricated domestically and to make a
careful plan and arrangement so that these equipment are ready for procurement by the time

of installation indicated in the construction schedule above.

4.2.3  Production planning and operating personnel
(1) Review of production capacity

For the production planning for this mill, the original plan proposed by the
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Indonesian Government and the plan recommended by the UNIDO mission compare as

follows.
Indonesian Government UNIDO plan
original plan )
Raw material Ingot - Irp_purtcd billet
Products
Merchant bar and other light
sections 69,000 T/Y 43,000 T/Y
Wire rod 15,000 " 43,000
Total 84,000 ~ 86,000 ™

On the other hand, the facilities and the capacity of the merchant mill are estimated

as follows:

ingot (average 250 mm dia. x 1,250 mm, 0.5 T weight

ingot reheating furnace (2 units)

cogging mill (2 high reversing mill, 9 — 13 pass)

billet (60 mm dia., 80 mm dia., 100 mm dia x 6.4 m, 9.9 m, 18 m length)

shear (billet length 4.6 m, 5.5 m, 6 m)

B el e T L et b T T Y -

[ o e i e e R R e e e 7 e A = = ——————

billet yard billet reheating furnace

shear

roughing mill (3 high reversing type)

B intermediate roughing mill (continuous train, 2 high mill, 2 stands)
finishing stands (continuous train)

flying-shear

finishing stands (continuous train, 2 stands) ————| bar, flat
angle rod

wirerod stand (6 stands)

A = those included in the initial project. B = range of construction in the case of

rolling mill which uses imported billet. Next, let us see the production capacity of
the facility,
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Production of wire rod

Assumption is made that 6¢ is produced from a typical size 60 mm x 60 mm
billet with continuous train. .

Judging from the length of tilting table at the 3 high roughing mill, rolling
length after roughing is estimated at around 10 m. On the other hand, to produce
a 6¢ rod from 60 mm angle, billet will require rolling from 17 to 19 passes.
Considering the mill layout that has a continuous train of 14 stands from the
rear intermediate roughing stand to the finishing stand, it is presumed that the
roughing mill requires from 3 to 5 passes.

Under these conditions, the billet of 3 m in length (it is presumed that
the Iayout is designed to cut the billet of 6 m long in haif with a shear after
heating) and 84 Kg in weight will probably rolled to the length of 9 m at the
roughing mill. Assuming the rolling speed of roughing mill is 2 m/sec, the time
required for rolling would be approximately:

Bm+9m)+2x5pass
2 m sec

=15 sec.

Assuming that the handling and loss time including pitch time of the
loaded billet is 10 sec, the average time would be 25 sec/piece. Accordingly,
the mill capacity would be:

3600 sec (1 hr) + 25 sec = 145 piece/hr

84 Kg x 145=12.2 T/h
If the working ratio is to be 80 %:

Average operating capacity = [2.2 Tx 0.85= 10.4 T/H

Assuming that the mill after intermediate roughing stand is designed to
match this capacity, a check should be made at finishing stand. Assuming the
delivery speed at the finishing stand is 20 m/fsec:

Passing time = 54 Kg (weight of billet) 20mfsec 19 sec.
0.22Kg (unit weight of rod)

Accordingly, on the assumption that the rolling interval of each piece is 5
sec, the time required for one piece will be 19 sec. + 5 sec. = 24 sec. which is
considered to reasonably match the capacity of roughing mill. Since the effective
hearth area of billet heating furnace is estimated to be about 50 m2, the heating
capacity of the furnace is considered to be around 28 T/H, thus leaving sufficient
room for the mill.

Accordingly, the production capacity of rod is estimated at 11 T/H.
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(%) Production of bar
Same assumption as for (1) is made for the production of 16 ¢ bar from

the typical size 80 mm x 80 mm billet. i
If the length of billet is 2.75 m (billet 5.5 m long is to be sheared in half
after heating) and the weight of the same is 138 Kg, entire process will probably
require 13 or 15 pass and the roughing mill will require rolling of 5 or 7 pass.
Assuming that § pass is required and the length after roughing is 12 m, the
rolling time will be approximately:

(27Sm+12m) +2X 5pas5  _ yg 50
2 m/fsec

Assuming the handling and loss time including pitch interval of loaded bullet
is 12 sec, the time required will be an average 30 sec/piece.

Accordingly, the mill capacity will be:

3600 sec (1 hr) + 30 sec = 120 piecefhr
138 Kg x 120=16.5 T/H

If the working ratio is to be 85 %:

Average working capacity = 16.5 T x 0.85 = 14 T/H

Assuming the delivery speed at the finishing stand is 8 m/sec, the passing
time of the material will be:

138 Kg (weight of billet)

Lot — 8 mfsec = 11 sec
1.58 Kg (unit weight of bar)

Accordingly, if rolling interval of each bar is to be 5 sec, the time required
for one piece will be 16 sec, indicating sufficient time for the finishing mill
against the roughing mill.

In this case, however, the length of final product will be about 87 m, wluch
requires shearing of the product for placing it in cooling bed which measures about
40 m in length.

Accordingly, production capacity for bar is assumed to be 14 T/H.

Since rod is consumed in the same plant as the base material for drawing,
if the production is matched with the maximum capacity of wire drawing mill
and the demand for the rod and the remaining time is allocated to the production

of bar, possible production capacity at the peak will be:

Rod 11 T x 3500 hours = 38,500 T/Y
Bar etc. 14 T x 5140 hours = 72,000 T/Y
Total 110,500 T/Y

Working hours was assumed to be 8 H x 3 shifts x 30 days x 12 month =

8,640 hours and the break time for the workers was not taken into account for

this calcuiation.
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According to the UNIDO data, wire drawing facilities are:
4 machines — 6.5 mm dia max, rod
1 machine — 3.2 mm dia max wire, 0.75 mm dia wire

mj{limum and the capacity is said to be 15,000 T/Y which is considered as the

normal facility.

According to this data, the operating process is as follows:

rod pickling water wash liming bath & drying

15,000 t
drawing ——9000 T/Y—s-storage

15,00 T/Y
Annealing furnace 4,500 T/Y
products

Nail wire -------e.- 1.9 — 5 m/m dia pickling

Galvwire ------n--- 1.9 — 3 m/m dia

(heat treated) water wash

Galv. wire ---------- 1.0 — 3 m/m dia

(non-heat treated) flux
galvanizing
coiler 6,000 T/Y
L
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Production planning for peak operation (1975)
Merchant Mill (3 shifts)
products size outpur

Rounds 10 - 50 m/m h

Squares

Hexagons >72,000 TfY |e— Imported

Flats 4—12m/m thick, 12-125m/m wide billet

Angles 20%20x3-80x80x12m/m 117,000 T/Y

Hoops 23.5m/m thick, 20-50m/m wide | (60’30)’10[“'"1
square

Wire rods 6-6.5 m{m dia 23,200 7

Wire rods ” 15300 ”

(raw material

for plant use)

Total 110,500
15,300 T/Y
6-6.5 m/m

Wire drawing mill

Nail wire 1.9-5 m/m dia 9,000 T/Y

Galv. wire 1.9-3 m/m heat treated 4,500 »

Galv. wire 1.0-3 m/m non — heat treated 1,500 >

Tatal 15,000

According to UNIDO data, the yield at the merchant mill is said to be 86%. However,

the yield could be increased to around 94 % at the full operation with the expected profici-

ency in technique and increased work efficiency. This goal should also be attained.
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~ (3) Start-up period and production in each phase,

Shown above is the plan of the production at the full operation.

Production tempo and required workers during the start-up period is estimated as follows:

{merchant mill)

Year & month 1974 1975
ltem Jan. — Aug. Sep. — Nov. (Full operation)
Bar & section 13,400 T (1920 H) 13,400 T (960 H) 72,000 T
Wire rod 17,000 T (1280 H) 17,000 T (640 H) 38,000T
Total 20400T 20,400 T 110,500 T
Working hours 8H x 2 shifts x 25 8H x 2 shifts x 25 8H x 3 shifts x
days x 8 month = day x 4 month = 30 day x 12
3,200 H 1,600 H month = 8,640 H
Engineer 3
" Foreman 2 4
2 | Skilled worker 23 42
& | Unskilled worker 125 210
Total 153 259
(wire drawing mill)
Year &
Item month] Jan. Feb. | Mar. | Apr. | May | Jun.—Dec
Nail wire 30 200 370 750 750 | ...l
Galv. wire (heat) 10 30 50 125 125 | ...,
Galv. wire (non heat) 25 80 150 375 375} o,
Total 965 T 1245 T/M
10H x I shift 8H x 3 shifts (drawing)
Working hours 25 day x 3 month 8H x 3 shifts Eannealing galv.)
=750 H 9H x I shifts (pickling)
Engineer 2 2
2
% Foreman 1 3
& | skilled worker 3 7
Unskilled worker 24 58
Total 30 70

- 137 -




i 3uddo0 - -y

i

PUE}S POI 3IIM "7 [
paq 8uzjooo *[
pums 3uiystuy 0|
Ieays 3urdyy g
pums Suryswuy -g
T Suiydno: ayepauliur 4
-~ JUBYOISW T Supydnos g
T89S °g
doruINng 3unEaY 19Nq "¢
leays 1a(1q "¢
{[iu msmmmou Z
sovuang 3upeay joSuy |

SuimeIp amm

28e1075

e

—138-

P
\0
-

Tt

woo1 Ioow

*dinba Aieirxne

{(ofe0s ou-9zI3)

1
1
)
]
+
]
'
1
|
'
|
1
I
t
[
1
1
)
]
]
i
]
1
[
]
1
3
L]
1
]
'
|
+
T
[
[
1
[}
|
|
i
t
]
I
]
1
]
¥
1
1
I
1
|
1

T JuByDIapy A1) Jo Jnoke pasodory | 814



424

Technical Recommendations

As previously stated, the Survey mission was unable to obtain detailed inf: orimation on
the existing facilities of Tjilegon project, therefore the study of the technical aspect had
to’be made largely on assumption. It is very regretable that the MISSION is unable to

make a concrete recommendation on the technical aspect, however some technical problems

- which the mission has noted during the course of its study may be listed as foflows:

(1) Import
Although the length of billet in the plant is said to be 4.5 m, 5.5 m and 6 m,

it is considered that the facilities are actually designed to make a shorter billet by
shearing after it has been heated in the billet re-heating furnace.

With this process, however, it is expected that some temperature drop occure
on the rear pieace of sheared billet while it is waiting for rolling, thus affecting the
quality of billet. 1t is desirable therefore to import billet of pre-determined length
in the future import of biilet. However, the decision on this matter should be made
after a study has been made whether the billet re-heating furnace is designed to treat

a short billet,

(2) Improvement of profitability

Although the profitability of the project from a financial stand point will be
discussed at a later stage, the first consideration, in the reactiviation of the facilities
of Tiilegon, must be given as a matter of course to the improvement of the working
ratio and the productivity of the facilities as has been repeated previously because
of comparatively expensive construction cost required for the installation of these

facilities.

(@)  Operator should become proficient in technique as early as possible. Effort should
be made to improve the working ratio of the facilities, to increase production and
to minimuze miss rolling.

(b) By minimizing miss rolling, it is possible to improve the yield.

() To be proficient in techniques, it is necessary for each worker to have positive
willingness to acquire necessary technique in receiving the instructions from
advanced countries.

(d) Training program should be implemented progressibly in order to disseminate
acquired technique to all employees.

These technical training program along with those in (3) and (4) must be well
planned and implemented prior to commercial operation.
As to the increase in the production, a space has been specially provided

in item 3 for further discussion.
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4

Inerease 1 the production

As previously stated, increase in the production is not only an absolute require-

ment for the improvement of profitabulity but also the desire of the nation as

it is evi

dent that the demand for steel bars in Indonesia is far greater than the capacity

of the Tjilegon.

For this purpose:

(@)

(b)

A thorough review should be made and necessary measures should be taken on
the working conditions and working days in order to secure maximum working
hours. That is, to make a positive effort to attain the objective of 24 hours x
30 days x 12 month = 8640 hours through the year by making an efficient use
of low labor cost and by securing adequate manpower so that the employees
are able to take holidays and breaks alternately.

It is necessary to make periodic checks from time to time on the facilities and
operating method for the improvement of them.

The improvement in these fields has not only a direct bearing on the increase
in the production but also has an influence on the improvement of the yield.
Generally speaking, not the facility or the operation of original plan is always
successful, but always leaves room for additional effort for further improvement,

therefore it is necessary to take a positive measure for their improvement.

Future increase in the production of steel bars

Even with the measures discussed in the preceeding paragraphs 2 and 3, large

increase in the production above a certain level can not be expected, for the basic

layout has already been determined and the facilities have been arranged accordingly.

For further increase in the production, the following measures may be considered

appropriate.

@

(b)

Major remodelling plan for existing bar mill.

To materialize this plan, it is necessary to review many problems as a whole

for final solution such as additional installation of roughing stands, increased
output of mill motor, increase in the mill speed, change in the overal! equipment
arrangement, and also the replacement of mill, expansion of cooling table, and
the review of billet size, capacity of heating furnace and the space for the storag?
of billet and the products, ete.

New merchant mill project at the Tjilegon

Although the construction of a new mill may be the easiest way to increase
production, there must be a careful consideration given to available space and

equipment layout so that it will be the best advantages to the overall arrange-
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ment of the Tjilegon facilities if this method is to be employed. Construction

of a new mill is considered very advantageous because of the availability of

existing facilities such as water supply system, repair shop, etc and low cost

required for the instaliation of these facilities if they are to be installed newly
and also because of the availability of acquired technigues and current strength
of manpower. In this case, however, there should be a thorough study of the
requirements described in paragraph 5 below.

(c) New merchant miil project at the location other than Tjilegon.

This project requires comparative review with other proposed plans under items

(1) and (2) above from the standpoint of cost and in this case, the requirements

described in paragraph 5 below should also be reviewed thoroughly.

(5) Precautions to be taken on expansion projects described in the preceding paragraph 4.

The existing merchant mill at Tiilegon 15 a multi-purpose plant designed for the
production of all types of light section.

It will be necessary to determine whether the new mill should be of multi-
purpose type with less production capacity, or the one specializing bar only, or the
one designated for the production of shapes and round bars only, or the one such as
the rod mill designed for the production of special items, according to the prevailing
demand and also after a thorough review of profitability,

As a result, it may be necessary to convert existing mull at Tjilegon to the several
smal! mills for the production of specialized items.

Our discussion had to be metaphysical partly due to lack of detailled information
as has been mentioned previously. For the purpese of providing necessary information
as a guide to the study of construction or alteration of a mill in the future, a merchant

mill plan is attached to the following paragraph.

Under this plan, the scope of facilities are considered on the basis of the trend of demand in
Indonesia. The construction cost for the facilities having a production capacity of 156,000 T/Y

is estimated at US$7.2 million and the unit cost is estimated at 46 $/T. {with the future in-

crease in the working ratio, the unit cost matching with the demand for approximately 200,000
T/Y in 1980 will be 36 $/T). On the other hand, our estimated unit cost for the Tjilegon plan
(the maximum production: 110,000 T/Y, and the total construction cost: US512.37 million) is

112 $/T, leaving the productivity of the Tjilegon as low as less than 30 %. Based on the above
analysis it 1s expected that the operation of the Tiilegon will involve a major problem. We sincerely
hope that the date we have furnished will be a help to the future study by the Indonesian Govern-

ment.
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C4.3

An example of a typical merchant mill reflecting the trend o( demand in Indonesia,

4.3.1

43.2

Introduction -
In the past, our discussion was centered on the merchant mill (including wire

drawing) based on the reactivation of the existing Tjilegon facilities. It was unfortuny,
for us that many assumption had to be made in the course of our study due to lack o
adequate information. It is conceivable therefore, that our study also lacks compler.
ness to some extent. Nevertheless, the impression, the survey mission gained was (b
in general the construction cost, particularly the cost of imported mechinery and equp
ment was comparatively high and that there could be no hope for the plant whose
annual production capacity is about 100,000 tons from the standpoint of profitabity
under the existing circumstances. (Facilities of the Tjilegon is estimated at ¥ 3,280
million for imported items and ¥ 1,170 million for construction wark, a total of
¥4,450 million, with the exception of open hearth furnace, cogging mill, power plan
and water pipe line for outside the plant.) The mission tried to clearly indicate the
approximate size and the construction cost of a plant equivalent to the one at Tjilegn
on the assumption that the plant is to be constructed in Japan. In this task the missy
considered the trend of demand in Indonesia. It hopes that this study in profitabiligy

will provide information and the recommendations for the parties concerned.

Layout
Layout of a standard merchant mill is divided into three specialized plants due tu1

the reasons described in the following table,
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Camparison between specialized plants and a multi-purpose plant

No.

_Item

Specialized plants

Multi-purpose plant

_ruction cost

Total const-

Low cost can be expected finally

since the order of construction
is adjustable to domestic

demand

Low cost can be expected only when demand
and production come to a same level

2 Progress of Construction work can be promoted | Equipment installed are not fully utilized at
construction step by step (corresponding with the initial stage. Moreover, even when
the demand) and is highly adaptable} demand ncreased, the loss of equip-
same as above ment will still remain, waiting for the completion
of next project.

3 Productivity Because of less requirement for Because of wide difference between the
changing caliber rolls, improve- minimum size and the maximum size for each
ment of working ratio is possible type of products, requirement for changing

Loss time for changing roll is czhber rolls inevitably increases, thus deterio-
comparatively -short. rating productivity.
Loss time until the smooth
operation after the change of
roli can be minimized.
4 Unit consump-| Increase in the working ratio will Unit consumption increases because of loss
tion in turn decrease all unit consump- | time. Unit consumption is particularly high
tion. Roll planning will become for the production of small size.
easier and waste in roll grouve
guide can be eliminated.
5 Proficiency Because of simplification mn the Proficiency of workers can not be easily
of worker type of products (in each plant) attained because of small preduction of
proficiency of workers including various items.
that of new employes can be
accomplished m a short period.

6 Equipment Because of simplication m the Rationalization can not be easily attained

type of product: because of small production of various

Simplification of equipment ems.

! is also possible.
1 Rationalization is easily attained.
' 7 Yield Because of simplification in the In many cases, the product is changed to
}} type of praducts, occurrence of another type when both operators and
“ failure immediately after the equipment have at last familiarized them-
i change of cahbc'r roll is less fie selves with. This causes frequent mishandling
. quent and the yicld increases and as a result, yield decreases accordingly.
i accordingly.
—
; 8 Operating Division of plant requies m- Operation of onc system plant requires less
| personnel crease in the number of workers number of workers for the time being, until
1

by 50 to 60% compared with
multipurpose plant.

the completion of next project.
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Layout of equipment is shown on the attachment.

Comparison hst of product size and production capacity between Indonesia’s

proposed mult-purpose plant and model plant consisting of several specialized mills.

Specialized plant

Multi-purpose
Products Ml No. 1 Mill No. 2 Mill No. 3 plant
6—65¢ 6—6.§¢ _
(Capacity) with 2 ((?aP“C'tY) with 2
pieces of 68, 21m/ pieces of 64, 21m/
Wire rod sec, 660Tld:;y x sec. 660T/day x
60% working ratio EO% working ratio
= 400T/day = 400T/day
9,10,13 Large size 22504 Medium size 10—5056 ‘
(Capacigr) with 2 (Cafmcnty) 240T/ 16-19¢ ((_Tapac:lly) with one
pieces (1/2 pieces day x 50% work- piece of 13¢, 660T/
Round bar in actual) of 104, ing ratic = 120T dasf X 50% working
10m/sec, 600T/day | /fday ratio = 330T/day
x 53% working
ratio = 315T/day
Medium size: 22— Small size: Equivalent to above
504 equipment 10-19¢ equip- (Capacity) same as for
Square & hexa- (Capacity) 240T/ ment (Capacity) round bar
gon bar day x 50% work- | 120T/day x 50%
ing ratio = 120T/ warking ratio
day = 60T/day
Medium size: Small size: (4—12 thick) x (12—
(3—12 thick) x (3-12 thick) 125 wide)
(45-125 wide) x (12-38 wide) (Capacity) same as
Fiat bar {Capacity) same (Capacity) same for round bar
as for round as for round bar
bar
Medium size. Small size: 20 x 20 side x 3
50x5-80x 20x 20 x 3~ thick — 80 x 80
Angle 80 x 12 (Capa- 45x45x 5 side x 12 thick
city) same as for (Capacity) same (Capacity) with -2
round bar as for round bar size per month, around
300T/day
(2-3.5 thick) x
Hoop (2050 wide)
Production Wire 400T/day x Medium size: 120 Small size: 60T/ Wire: 400T/day x 7
comparnson 8 days = 3,200 T/ Tfday x 25 day day x 25 day days = 2,800T/month
. i - - .
ol R 3000Tfmonth | = 1300 Thmonth | g1 g bar: 300 x 14
In the case Round bar: = 4,600

of specialized
plant working
ratio leaves
room for
further im-
provement)

315T/day x 17
days = 5,300T/M

~Heating furnace:
16T/H x 1 unit
improved to 20T/
H 1n the future

Heating furnace
8T/H x 1 umt

Heating furnace—
S5T/H x 1 unit

Total 13,000T/month = 156,000TfYear

~Space for future alteration or additional installation to be ——

secured for all the furnaces.

Shape: 300 x 4
= 1,200

Total 8,600T/month
= 103,000T/Year

Reasons for not planmng for the production of hoop are as {ollows:

1. Demand for hoop 15 considered to be very low.

2. Hoop s expected to be replaced by hot coil slitter product 1n the future,

3. Reql.nremenl for special equipment (such as vertical roll stand, high pressure water scale breaker,
special conler, etc) must be expected.
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4.3.3 Construction plan and production planning to meet the increase in demand in Indonesia.

No. 1 Construction schedule

Item 1971 1972 1973 1974 1975
:; ¥ T T Lt J T ca t + +—
Preparatory work L Elect. Equip machinery
cwvil work
Foundation work ) ,
(Including roads) ¥
Architectural work —
Plant No.1 {wire rod) Fabrication & |preparation ——mstallation /Trial operition
Plant No.l {merchant bar) operator training
S |

N o —
Fhbiication  Installation [\Tnal ofjeration
p———t—— (Operator traming)

Blant No.2 (medium size)
Tnal eperation

Plant No.3 (small size) Fabricatign . Installation 5
[ 1 1
. |
Wire drawing mill Installation [~
— hN (OQperator training)

Water supply & sewerage works \—h—\'ﬁi al operatipn
Power plant — | (Operator training)
Power receiving & distribution ———y
equipment
Heavy oil supply piping work —

. Malintenance
Transport equipment of railroad

r——i

Repair & maintenance facilities
Operation [ S—

Production

Under this plan, wire drawing process will be inaugurated first (latter part of 1973).
Production of wire rod for use as wire drawing material will begin in 1974 and production of
round bar with remaining capacity of the mill will also begin in the same year.

Production of square, hexagon, flat bar and angle will begin first with the small size
(60 sq billet sheared in half will be used).

No.2 Production planning

Note: Figures in the column for “Demand
{required production)” do not include
20,000T/Y of merchant bar, which has
hitheto been considered as the capacity

possible in Indonesia.
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Mil No. 1 . .
; Mill No.2 | Mill No.3
R d . e Total Counter Measures
Year Eggﬁ%g;n)equm Wire rod | Round bar | Mediumsize] Small size - -
1974 Wite rod /M TiM
36,000 T/Y
Jan. (3,000 T/M) 300 - - - 300
Feb, Merchant bar
91,000 400 - - - 400
Mar. (7,580} 500 100 200 - 800
Apr. Shape
(18,000) 700 300 500 - 1,500
May { 1,500) 900 500 700 1 shift 2,100
Jun. Total 1,100 800 200 - 2,800
(145,000)
Jul (12,080) 1,500 1,500 1,500 i0o 4,600
Aug. 1,500 2,500 1,800 300 6,100
Sep. 1,500 3,000 1,900 2 shift 6,900
500
QOct. 2,000 3,500 2,400 lv 800 8,700
Nov. 2,500 4,500 2,300 1,300 11,000
]
Dec. 3,000 5,000 3,000 3 shift 12,500
1,500
15,900 21,700 15,700 4,500 57,800
1975 Wire rod 8 day, ) 0
38,000 T/Y 60% | 3,160
f
(3,160T/M) 3,160 {
Mezchant bar 17 day 22day ‘' 25day
94,000 53% f 50% i 50% 7.820
(7,820) 5,300 2,600 || 1.500
Shape
19,000
(1,580) 1,580
Total 12,560 13,000T/m production
(11521 ’50603 is possible within the
+560) range of previously men-
tioned working ratio
1976 Wire rod ) day 3.330 Shortaee i N
' y ge in calculation
40,000 60% is the figure which is to
be included in the range
M
crlcfl;a Onotobar égggay, §5 day, 25 day, 8,330 of difference between
' 3% 55% 330 T/M (2.5% total pro-
duction) and the actual
(8,330) 5,050 3,300 1,650 achievement. Also allow-
Shape ing for the previously
20,000 ’ mentioned working ratio
’ which was determined
1,670 relatively low, production
( ) 1.670 is considered to be possible
Total with increased working
160,000 13,300 efficiency.
(13,330)
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1977 Wire rod 9 day 3,500 Reheating furnace at
42,000 60 % No.1 mul will be expanded
(improved) from present
(3,500) 3,500 16T/H to 20 T/H. This
work can be accomplished
Merchant bar 16 day 25 day 25 day 8.830 on normal maintenance
- 106,000 60% 55% 55% days.
(8,830) 5,630 J 3,300 1,650
Shape
21,000
(1,750) 1,750
Total
169,000
- (14,080 14,080
1978 Wire rod 9 day 3,670 Working ratio in No.1 &
44,000 62% 2 il shall increase to
about 62%
(3,670) 3,670
Merchant bar 16 day 25 day 25 day
112,000 62% 60% 55%
(9,330) 5,910 3,600 1,650 9,330
Shape
22,000
] (1,830) 1,930
|
[ Total 14,830
: 178,000
(14,830)
J 1979 Wire rod 9 day Working ratio in Ne.l &
46,000 65% 2 mull will be increased
‘ to about 65%
| {3,830) 3,830 3,830
1
{ Merchant bar 16 day 25 day 25 day
% 18,000 65% 65% 55%
(9,820) 6,190 3,900 1,650 9,820
Shape
23,000
(1,920) 1,920
Total 15,570
187,000
(15,570)
1980 Wire rod 9 day Further efforts should be
48,000 68% made to improve the work-
ing ratio. Production ratio
(4,000) 4,000 4,000 by product type wili be
adjusted during the year
Merchant bar 16 day 25 day 25 day through the combination
125,000 1% 65% 55% of number of working days
for each product type.
(10,400) 6,850 3,900 1,650 10,400
Shape
24,000
(2,000) 2,000

- 147 -




16,400
Total
197,000
(16,400)
- Production of wie roq
1985 w“‘;;"o‘io 0 and production of smg
(5.170) round bar (3/8” ¢, 1/2)
s in mill No.1 will be g -
Merchant bar af_lcr construction of g pe, -
65.000 mill.
(13,750}
Shape
30,000
(2,500)
Total
257,000
{21,420}
4.3.4  Facilities and equipment (Equivalent price in Japan)
No. | For merchant Mill
(Unit: ¥1,000)
Item Mill No 1 Mill No. 2 Mill No 3 Remarks
Main buildings 197,280 189,000 189,000 Main bldgs:
10,500m2 x 3
g Auxiliary buildings 23,000 690m2 x 1
=
g Sub total 197,280 212,000 189,000 Offices, locker room, latine,
warehouse, bath house, en
700m2
Billet re-heating furnace (16 T/H) (8 T/H) (5 T/H)
8 Bullet charging equipment
(]
E Firing equipment 35,000 20,000 15,000
=1
g Flue & stacks
a
= Heavy oil tank (35Tx 3) (35% 1) (35Tx 1)
10,000 3,000 3.000
Sub total 45,000 23,000 18,000
Reducer 6,000 6,000 3,000
Fly wheel 2,500 3,000 1,600
Pinion stand 4,000 4,000 2,000
qu Mill stand 3,000 7,000 6,000
s
E" Tilting table - 5,000 1,500 with chute
(=
o~ Repeater - 1,000 1,500
Operating floor - 1,500 1,000
Sub total 15,500 27,500 16,600
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? “Reducer ) 28,000
§ Pinion stand 20,000
‘ é Ml stand 16,000
| -:‘_'E Repeater or trough 5,000 b
= L—
Sub tatal 69,000 - -
Reducer 15,000 6,000 2,500
| E Ponstand_ 12,000 3,000 1,000
' § Mill stand 34,000 10,000 5,000
E Repeater or trough 1,000 4.000 2,500
E Sub total 62,000 23.000 11,000
gf— Wire coller 24,000 - -
E Low, high speed conveyor 8,000 - -
} _ Hook conveyor 30,000 - -
l g Cooling bed 90,000 40,000 30.000
E ‘;‘- Product cutting machme 10.000 3w 2 units
4 2 9.000 6,000
l 22 Ilying rotary shear 2 umits - -
( = 15,000
% Pinch roller 5,000 - -
I Bandling 3,000 3,000 4,000
Sub tatal 185,000 52.000 40,000
Roller conveyor 3,000 4,000 1.500 Cooling ttough included.
¥ - Operating Tloor 2,000 5.000 3,000
f é End shear 1 6,000 6,000 5,000 One rotary shear & one
£ alhizator shear in wire rod
g plant
o Casten shear - - 1.500
E g Coiler for mis product 500 600 300
! < Straghtener . - ' 10,000 3.000
! . .. __ Subtotal 21,500 | 25,600 19.300
J} ¢ Bletncal equipment i . 358,000 53.0c0 43,000
| " Crlne, material yard - Tl 10T
E c ST 3ITx!
| T L ot
ir g . 20‘.000 20,000
i. ¥ r"”-Ct:mc, product yard 5T~ 3 ’I: x2 3TN2
7,500 ’ 10,000 10,000
; Cranlui;)f:—ll yard v B 5T - -
| . 7,500
! Houst arid others S5Tx1 - 2T«xl f-or roll lathe shop
E ) 5,000 2,000
\ Sub total 20,000 30,000 32,000
(N
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Truck scale and other scales - 5,000 -
T Compressor - 2,000 -
Ef‘:- Roll fathe 20,000 15,000 -
5 Other machine tool - 10,000 -
g Electric welding equip. - 2,000 -
Gas welding equipment - 2,000 -
Sub total 20,000 36,000 - —~
Deep well 10,000 5,000 5,000 ‘
@ _ | Pumpandothers 5,000 5,000 4,000 ‘
;‘E r:: Piping (water supply) 8,000 3,000 3,000
5 | Dmimge 10,000 3,000 3,000
;’ é Water tank 10,000 5,000 5,000
Sub total 43,000 21,000 20,000 S
Roll 25,000 15,000 10,000 o
Roller guide 5,000 - -
" Guides etc. 10,000 10,000 10,000
E. Repeater base 5,000 5,000 5,000
g. Spindle, coupling 5,000 5,000 3,000
Resin bearing 5,000 4,000 3,000
Spare stand 72,000 - -
Spare bearing 15,000 - -
Sub total 142,000 39,000 31,000
Equipment foundation 40,000 20,000 15,000
= Cost of equipment installation 20,000 10,000 5,000
'g Cost of installation of electrical
i equipment & wiring 53,000 8,000 6,500
Sub total 113,000 38,000 26,500
Total 1,291,280 80,100 446,400 Grand Total: 2,317,780 *
E 6,000 Volt system Motor Others Total
% 5,680kw 2,200kw 1,200kw |  75kw
.g MG Total
. 500 _ ) 9,655 kw
,%‘ 380 Yolt system 380 300 300 2,700 3,680
8 Lighting 400 400
Total 6,560 2,500 1,500 3,175 13,735 ks

* U5$6,600,000
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For additional information, following is the result of trial calculation of construction cost of
power generating plant:
Normal load Mill No. 1 120 kwH/T x 34 T/H = 4,000 kw
Mill No.2 80 kwH/T x 12 T/H = 1,000 kw
Mill No.3 100kwH/Tx6T/H = 600kw
Related Tacilities 3,400 kw

Total 9,000 kw
9,000 kw x 1.5 (Load factor) x 0.8 (diversity) = 10,800 kw
(Unit: ¥ 1,000)

Diesel generator plan Turbo-generator plan Remarks
Boiler 0 Qutdoor type 560,000
75 T/H
40 atsmss
450°C, 2 units
Generator 6,000 KVA 6 KV | 480,000 12,000kw 2 sets | 720,000
cos ¢=0.85
3 units
High voltage panet 14,009 12,000
In-house electric source |  Transformers, 10,000 Transformers, 10,000
batteries and batteries and
others others
Heavy oil equipment 0il tank 30,000 Service tank, 20,000
heavy o1l burner
Cooling water tank 6,000 0
Qther related facilities 2,000 4,000
Building & civil work 50,000 100,000
Ercction 48,000 70,000
Cable work to rolling 15,000 15,000

mill power room

Total 655,000 1,511,000
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No. 2 For wire drawing mill

- (Unit: ¥ 1,000)

Fa ’ o
Description of {zcilities Quantity \\(;;ght Amount Remarks
HCI pickling bath 3
= Water wash tank 3 80 5,000
S .
;; Liming bath 1
L+
< Drying furnace 1 5,000
Sub total 10,000
4 drum type drawing 2 20 17,600 Capacity (6.5¢ 1.9¢)
machine (55¢ 1.5¢)...15T/day
40HP x B units mcluded
3 drum type drawing 2 15 13,200 Capacity (6.5¢ 3,24)
machine (5.5¢ 2.44¢)...30T/day
or(6.5¢ 4¢) (5.5¢ 3.24)...42T/day,
0 40HP x 6 units included
=
g Coiler for the above 4 8 7,200 600 ¢ 1D, 10HP x 4 units included.
e~
B 6 drum type drawing machine 1 6 6,000 Capacity 248  1.6¢ 1.0d...3T/day,
= 7.5 HP » 6 units included.
Cotler for the above 1 2 1,800 400 ¢ 1D, 10 HP x 1 vnit included.
Wire welder 5 1,200
Sub total 47,000
Galvanizing line 1 150 35,000 6 ¢ (0.09 mfsce) 1.5 4(0.73 mfsec) ...
= (large size) average 35T/day
(=3
E Galvanizing line 1 Less than 1.5 ¢. .. 10T/day or less
‘s {small size)
g
S Welder for the above 2 500
Sub total 35,500
Packing device 1 1,500
Hoist or forkhift 2 10 10,000 Over2 T
Foundation work 5,000
Building work 3,000 m2 75,000 Acid bath — 240 m2, wire drawing — 480 m?,
» galvanization - 1,320 m<, material & product
8 storage — 360 mz. totahng 3,000 ml,
(=]
Othes related Complete 20,000 Recewing & winng work for electric equipment
facilities H
having capacity of approx. 600 kw and water
supply & sewerage system.
Sub total 111,500
Approx. |
Total Pt 204,000 = US$567,000
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43.5 Manpower plan

b st For merchant mill For wire drawing mill
site
Jo Mill No.l | MillNo.2 | MiltNo.3 | Remarks| Jobsite | Operator | Rematks
Charging 2menx3| 2menx3 | Zmenx 3 { Foremen Supervisor | 1 man x 3
& shift = shift = shift = included shift =
= 6 men 6 men 6 men 3 men
2]
% | bischarging "=9 "= =6 Acidbath [1x2=2
Sub total 15 12 12
Rough rolling 47=12 12" =36 14" =42 Wire draw- | 5x3=15
2 | Intermediate rolling ing
E Finish rolling } 4" =12 8" =24 87 =24
Sub total 24 60 66
™ | Coiter & shear Galvanizing | 7 x 3 = 21
2 | Bandiing 20"=60 | 6"=18 15" = 45
g Others
=
Sub {otal 60 18 45
Crane 3 8 8 Transport | 2x2=4
R Material 10 4 12
542
Z~ 0 Product 12 6 6
= £
Sub total 22 10 18
g Electrical 10 6 3 Electrician |1 x1=
=
2 Machining 10 6 [ Repairing [3x1=13
3 - mainienance
= of dies
Welding 8 2 -
Sub totai 28 14 9
Inspection & straightening 12 20 18 Inspection |2x1=2
Total 164 142 176 Total Total 51
482
Skilled warker 71 94 95 260 Skilled ki
wotker
Unskilled worker 93 48 81 222 Unskilled 44
worker
Total 164 142 176 Total Total 51
482
L " — . - -
. Plant manager 1 Engincer 2
o
=4
s Chief, production
£ section 1 >
b+
E Staff, production
L] section 4 Cleck 2
g
&
2
0

Chief, engincering
section
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Staff, enginecring
section 2
Chief, administrative
section 1 Labor 1
Staff, administrative ..
section 6 Shipping 1
Female employe 8 Female 2
Guard 3
Total 32 Total 8
Grand Total 514 59
4.3.6 Yield and Unit Consumption
Merchant mitl Wie drawing mill
Item Unit consumption Unit consumption
Mill No.1 | Mili No.2 | Mill No.3 || from acid bath to to be added for galvani-
wire drawing zation
Yield 93.5% 90.0% 90.0% Over 2mm ¢ — 97.5%
Under 2 mm ¢ — 96.0%) Average 97.0%
Yield loss 70kg 110 kg 110 kg
{material)
Return scrap 60kg 94 kg 94 kg
Fuel 09T 60 T 65 T 0.5 YT 100 YT
Electric power 120 kwH/T| B0 kwH/T | 100kwH/T || 70 kwH/T 30 kwH/T
Water 12 maimm 4 m3!min 1.5 m2/min|| 6(acid bath) + 10 m4/T
5 (wire drawing)
=ttmdT
Roll 1.25kg/T | 1.8kg/T 1.5kgfT |{------- | ~e----
Tools & cansumable 220%/T 300¥/T 250%/T 21+1i50= 845¥/T
supplies 1711¥T
Repair & mamntenance 250%/T 400%/T 300 ¥T
Acid bath supplies e . -
HCI 12 kg/T
(35% conv.)
Lime lL2kg/T | e
Soap 0S5kglT | mee--
Supplies for galvani- --- --- -- —--
zation
Lead 2kg/T
Zinc chloride 1.3 kgfT
Zinc No.I Type 10 kg/T
No.3 Type 35 — 40
Average: 24 kg/T
Alumiium Only No.l type used
0.3 kg/T
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Note:

powon

R

Production planning for 19735 is to be used as a precondition.
Definition of yield: Yield loss in ton = £1088et0D  _ ro4yction,

Yield
Return = Yield loss x 85%

Quantity of water in the column for merchant mill indicates total quantity of
water required.
Prices shown are those in Japan.

Type I galvanization and type 3 galvanization in the column for wire drawing mull

are such as:
(Example) JIS No.l typefor low | Type 2 Type 3 Type 4
grade
4¢ 37 gr/m? or mote 57 grfm? or more | 153 gr/m? or more| 244 ge/m?
{0.12 ounce) (0.19 cunce} (0.5 ounce) (0.8 cunce)
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. Notes:

L. As one opinion, the span of plant No.1 m
equipment. For this purpose, the rolling line and the motor roo
the drawing and, the location of wire yod mill, coller and hook
cooling bed on the drawing,

This provides better access to the wire drawing plant.
2. In the above case, the cooling bed of plant No. 3 locates back to back with the cooling bed.of plant No. 1.

ay be expanded by about 2m to actommodate No, 3 plant
m in plant No. 1 will be moved up on
conveyor will also be moved up across

3. Roll lathe plant will be integrated into an appropriate location.
sIzE 4. Space for the future alteration and expansion of reheating furnace must be considered.
(NG - SCTLE) total leogth S50M 3. O Marks indicate motors.
20 M 108 -
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C4.4 - Financial forecast and recommendations

- 4.4.1  Estimate of production cost (For full operation in 1975)

) - (Unit: USS)
Bar & Section Nail Wire Galv. Wire

Product

Expense ) )

[tem Quantity | Unit Amount Quantity Unit Amount| iy Unit Amount

price T price IT price T
Qut-put 110,500T/Y 15,000T/Y(9,000+6,000) 6,000T/Y
Yield 94% 98% 100%
Imported billet 1.063 86.93 92.40 - - - -
T
Wire rod - - 1.020 111.65 | 113.88 - -
T
Wire - = - - 1.000 124,03 | 124.03
Zinc - - - - 24 kg 0.28 6.73
T =) T )
Returned scrap 0.032 40.00. 1.30 | .1.010 40.00 0.40 - —
T =)
Scale 0.016 16.00 0.30 - - - -
rSulJ total 90.80 113.48 130.76

Fuel 601 0017 | 1.02 : 0.51 0.01 | 95.51 1.62
Power 90kwH | ©0017) 1.53 (70kwH 1.19 | 30kwH 0.51
Water 25m3 0033 | 083 [11m? 0.36 | 10m> 0.33
Roll 1.9 kg 672.00] 1.28 - - - -
i{g“"m“’c - — 2k 0.021 0.25 | 20kg 0.42
Seap - - i 0.23 - -
Lime - - ‘{ 1.2 kg 0,031 0.04 - : -
Lead (P6) - - b - - 24 kg 0.29 0.58
AL - -, - - lo3kg | 056] 017
Zinc chloride - - - - 1.3kg 0.15 0.19
Consumable supplies 200 Q.50 2.30
Labor 295 1.14 40 1.33 | 30 2.50
Depreciation 5.97 3.46 37
Repair & main-
i 2.53 145 1.56
Admmistrative
cxpenses & others 1.50 L 2.02
Sub totat 17.80 10.50 1591
Production
phi 108.60 124.03 146.67
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Note:

4.4.2

6.

Unit price of imported biliet includes US$£77.00 C & F Diakarta, 4% import charge,

5 ¢ haadling charge and 3 USS$/T transport charge.

Cost {108.60) of bar and section is the average of the costs of wire rod (111.65) and

other bar and section (106.97). Its calculation is based on each TfH.

Annual escalation of 5 % from the present base is included in the estimate of fabg

cost.

Straight line method with 16 years service life is used for depreciation.

Repair and maintenance cost is estimated to be at 2.5 % of capital cost.

(Ratio of own repair & maintenance is approx. 50 %)

USS1.00 = RP.300 (As of July 1968).

Profitability study and recommendations

(1) Financial Pian

For the success of an Indonesian government’s plan to establish a private

enterprisc in the form of joint venture with the participation of people’s capital

(100% foreign capital is acceptable for the investment amounting over $2.5 million)

for the construction and operation of & merchant will with reactivated Tjilegon

facilities, there must be a definite measure for the solution of numerous problems

that may be brought up in the course of the following profitability study.

(Unit: USS1.000)

Fund required

Source of fund

1. Land 150 1. Capital 12,970 100% |
b
2. Estimated cost for the {Indonesia capital) (9,970) (769} i
completed portion 9,970 . |
{Foreign capital) {3,000) (231) .
(Imported machmery) (9,120)
2. Long-term loans 3.00 :
(Construction cost) (850) 1’
3. Short-term loans 0 |
3. Required cost for the
completion 2,400
4. Engineering service 400
5. Tramng expenses 50 '
6. Prestart-up cxpense 50
7. Organization expense 300
8. Interest during construction 400
9. Working capital 2,250
Total 15,970 Total 15,970
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Note:

Pt
.

(2

Available land space is approximatety 50,000 m2. Estimation of land was made
merely on assumption.

Engincering service shown includes fee for assistance provided in the field of con-
struction and erection, and in the plant operation by 5 persons for approximately
36 months,

Training expenses shown is for 3 engineers, 3 foremen and 26 workers, a total of
33 operators. This is an estimate including living expenses and travel expenses for
a 8 month period for merchant mill operators and a 3 month period for wire
drawing operators,

Prestart-up expense shown is an estimate of cost of raw materials, operation auxil-
ary materials and wages that are required during prestart-up penod.

Organization expenses shown include expenses required for the establishment of
a corporate, opening of offices and necessary investigations, etc.

Interest during construction shown is the interest that occure during construction
which is expected to amount to around $3 million for long-term loans at the rate
of 6-7/8 % (payment on 12 year installment after the period of 4 years grace.)
Working capital is estimated to be the amount equivalent to about two months
annuzl total cost. (manuofacturing, selling and admimstrative).

Capital investment by Indonesia sides is tentatively set to be the amount
equivalent to the total cost for the completed portion of the project. The
remainder of required fund is estimated to be filed by foreign capital and long-
term loans on equal terms (fifty-fifty basis).

As to the short-term loans, because of uncertainly for 1ts damestic

procurement and also due to unstable interest rate under current inflation, no
estimate has been made for this financial plan. This matter, therefore, should be

given due consideration on a realistic basis.

Estimated profit and loss (For full operation in 1975)

It is rather difficult to make a forecast of sales price of steel praducts
in Indonesia because of present incompiete distribution channel. The majority
of steel products in demand have to be imported and the market price is said

to be 20 to 30 % higher than C & F price according to government sources.

Breakdown of extra charges is shown below:
Import duties. .. ......... No tax is imposed except for 5 % duties im-

posed on nail wire,
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Charges . « v ovvcenmrnnens Insurance, B.L.L.D. tax, Bank
Approximately

10%

charge, importers commission,
Handling charge

Salestax . . o vavie s A uniform 5% tax on all items except for semi-
finished products such as billet, etc.

Estimated profit ......... 5-10% Total 20 — 30%

Shown above is the current situation and it is expected that this situation
continues to exist in the future if import of preducts is to continue. However,
the construction of a plant in its own country and self-supply of products, though
it may be 2 mere processing of semi-finished preduct, will result in the saving of
forcign currency and at the same time makes it possible to supply domestically
produced base materials at low cost (protection by customs duties as a transitional
means may be considered), thus greatly promoting the economy of the nation.
Therefore, there should be no reason that the current sales price which was formed
at the market through the past import of products is to be left intact.

Since the way in which market price was formed in the past is very
questionable, the survey mission made the foilowing assumption on future
domestic sales price which the nussion considers very appropriate under exist-
ing circumstances. C & F Dijakarta price list for recently imported steel
products has already been mentioned, therefore, the average price by size is
shown below:

Bar & light section C & F 120 x 115% = 138 §/T.

Wire rod C&F 96x 115% =110 §/T.
Nail wire C & F 130 x 120% = 156 §/T. (5% import duty)
Galv. wire C&F165x115% =189 §/T.

Based on the above fipures, the total annual sale by the Tjilegon merchant mill is
estimated as follows:

Bar & light section 72,000 T/Y x 138 = 9,936 (51,000)

Wire rod 23,200 T/Y x 110=2552
Nail wire 9,000 T/Y x 156 =1404
Galv, wire 6,000 T/Y x 189= 1,154

Total 110,200 T/Y x 15046 7
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Estimated profit and loss

(Unit: US$1,000)

I.  Estimated total sales revenue 15,046 (100%) QOutput equals sales
2. Total cost of production {-)12,288 Output x unit cost per ton
3. Gross profit 2,758 (18.3%)
4.  General administrative and selling
expenses - 3 2% of total sale
5. Selling tax - 752 5% of total sale
Operating profit 1,705 (11.3%)
Non-Operating expenses 450
(Interest) (210) 6-7/8% x 3,000
($1,000)
(Miscellaneous losses) (240) Amortization of deferred

assets etc. (even rate for
5 years after initial oper-

ation)
Net profit 1,255 (8.3%)
(befare tax)
Appropriation of profit
1) Corporate income tax reserve 753 Net profit x 60%
2) Legal reserves 126
3) Officers bonuses 20
4) Profit available for dividend 356 2.74% against capital

For the appropriation of profit, above US$753,000, an equivalent of corporate
income tax reserve, is initially earmarked as a normal procedure. However, with the
realization of tax exemption under the law No.l which came into effect in 1967,
profit available for dividend is increased to US$1,109,000 and the ratio to the
capjtal is 8.6% in real term. However, since carry-over of losses incurred during
the preceding start-up period prior to the initial phase of commercial operation
must be expected as a matter of course and at the same time, appropriation of profit
for the 10% dividend on the constant base must also be maintained from a
standpoint of commercial base, some measures must be taken to deal with these
situations,

Since the capital contribution by the Indonesian Sides in the form of property
is the amount equivalent to the total cost for the portion of the project com-
pleted in compliance with the original contract and also due to the fact that
the amount represent a nominal value and not a real value as shown in the previously

mentioned estimate an the standard construction cost, it is appropriate to make
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(3)

some devaluation of the value to around US$6,§00,000. This will bring the capyy
to around $9,500,000 and the ratio to the capital will be 11.7% (after corporate

income tax).

Financial Recommendations
As a matter of course, the calculations made so far is based

on the premises which included many aséurﬁi:tions, thx_ﬁ:i;zfore it is risky to draw g

definite conclusion from the resultant figures, and the ca]culagions made are not

intended for that purpose either. Only intent of the survey mission in mentioning

a series of calculation is to clearly indicate what measures are to be

considered in advance to make this projecf a success and where the emphasis

shoutd be placed.

(a) Part of the project, such as water supply. power generation and port faciling
should be separated from the merchant mill project and should be completed
as an independent project under the sole responsibility of the government
and the third parties. Arrangements should beﬁ made by the government
for the supply of power and water to the mill at a reasonable unit price

(b) The details of the terms of credit made by the U.S.S.R. are not available.
The new company which will operate and manage the steel plant should not
be responsible for the early repayment of loans made by the U.S.S.R.
Repayments, if any, should be on a long term basis, after successful oper-
ation of the plant.

(¢) Private enterprise may come in many forms. It would be appropriate for the
government to make a contribution in the form of property other than
money, i.e., the merchant mill, including related auxiliary facilities, and
possibly entrust the entire management of the company with a private sector
It is also necessary to give due consideration for the smooth operation of
the project on commercial basis by reducing the capital cost of equipment.
Likewise, the real estate should be leased to the company free of charge or
at very low cost.

The Indonesian Government has already taken a measure for the encourage-
ment of new enterprises by enforcing the Law No.! — Foreign Capital
Investment - in 1967.

The encouragement given to private enterprises and assistance of the gover

ment in setting up steel industry in the country is a step in the right duectiod
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D.

SINGATORE

D.i Present Situation and Forecast of Demand and Supply of Steel Products in Singapore.

D.1.1 Economic background and present situation of demand and supply of steel product

Singapore has 2 population of approximately two million, the rate of its increase is about

2.5% annually. Due to the withdrawal of the British Fdrces, the government has faced two

major problems, the turnover of labour and decrease of fpreigh currency income. To cope with

this situation, especially to create employment for labour population, the government has been

making serious efforts to develop the national economy by promoting intensive industrialization, ,

The government policy to attract various manufacturing enterprises in the Jurong Industrial

Estate and to give them proper protective and fostering measures is a manifestation of this effort.

The government has been giving protection and favorable treatment to the industries with the ex-

pectations that they will have enough strength to stand international competition.

Table 1. Steel Product Consumption Compared with Gross National Products

1962 1963 1964 1965 1966
Steel product consumption (A) 123.2 133.3 157.6 184.3 178.4
{1,000 M.T.)
Gross national products (B) 2.54 2.88 2.96 3.19 3.39
(Billion SS$) (market price)
Steel product consumption 4.85 4.63 5.32 5.78 5.26
per Billion 85 (1,000 A/B ton)
Population 1.73 1.73 1.82 1.86 1.91
(end of year, Million)
Table 2. Transition of Population in Singapore
Estimate 1,000 persens R?tio to Annual rate
previous year
1962 1,732.8
1963 1,775.2 +2.45
1964 1,820.0 +2.52
1965 1,864.9 247
1966 1,913.5 +2,61
1967 1,955.6 +2.20
1967 /62 1.129 24 (%)

Source: Monthly Digest of Statistics (angapore) June 1968.

The Singapore government is now reconsidering its economic deve]opfncnt plan. The target

of development aimed by the Government is rather high.
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The Government’s effort for economic development has achieved a sound success judging from

the growth of the gross nationat p'rédﬁéf_s from 5.8% ann_uéllyiduringi last id)}éars to 7.3% annually
during last § years, :

With these economic development in the background, the demand for steel products has been

) growingisteadi[y, the rate of gmwth between 1962 to 1967 being 14.2% annually.

Table 3. Actual _Figures of GDP of Singapore (Million S3)

1956|1957|1958[1959(1960[1961]1962] 1963| 196419651966 1967| 6757

GDP * | 1.94]2.06/21.2 | 2.04| 2.13| 2.43] 2.54| 2.88| 2.96| 3.19| 3.39| 3,61 Annual | Annual
: " Com- | Rate
a parison
Growth b '
Bdid — |62 29|38 |44 141 145 134,28 |78 |65 |65 | 1752 58
. : i -

* Market pﬁce Source: Economic Survey of Asia and Far East 1967. UN.
(Figures for 1966 and 1967 are obtained by hearing at Singapore)

Table 4. Apparent Consumption of Steel Products (Unit: 1,000 M.T.)

Actual Figures

1962 1963 1964 1965 1966 1967

Finished products 123.226 | 133.326 | 157.595 | 184.357 | 178.436 | 239.230
Flat products 62.368 68.452 79.700 | 106,195 91.344 | 129.681]
Others 60.858 64.874 77.895 78.162 87.092 | 109.549

{Ratio classified by Products (Actual figures, %)

1962 1963 1964 1965 1966 1967
Finished products 100.0 100.0 100.0 100.0 100,0 100.0
Flat products 50.6 51.3 50.6 576 51.2 54.2
Others 49.4 48.7 49.4 424 48.8 45.8

Scurce: EDB data and others, Singapore.

As seen above, the elasiticity to GDP is 1.94. The demand for steel products has been grow-

ing at a fairly high rate.
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D.i.2

Table 5. Ordinary Carbon Steel Apparent Consumption (Unit: M.T.)

———

% Year 1962 1963 1964 1965 1966 1967
=%

Pig iron 6,501 | 9574 | 2,691 7947 | 8216 | 19,052

« | Bloom 4899 | 6951 5880 | 15960 | 2948 | 21,588
'§ Bar 40,759 | 36,503 | 55,652 | 49247 | 44,511 | 67451
< | Bar products -144 2,395 5,615 5822 | 5,216 17,659
-§ Shape (over 80 mm) -1,856 204 | 3015 | 639 | 13,261 9,366
B Shape (under 80mm)  |12,865 | 16,625 | 12,712 | 16,000 | 16444 | 11,941
3 Total 51624 | 55727 | 76993 | 76924 | 79432 | 106417 |
; Plate (over 4.75 mm)  |14,080 | 18,335 | 24,563 | 33,255 | 20961 | 33,283
Bl | Medium plate (3-4.5mm)| 4907 | 13863 763 | - 1892 ag00| 5624
2| | Sheet (under 3 mm) 11,303 | 9948 | 24414 | 29340 | 34,135 | 48,349
§ Hoop (for pipe) 752 916 3,333 9,618 11,764 16,492
£ Tin sheet (Prime) 14273 | 15191 | 17,255 | 23479 | 24,755 | 22,801
';"'; Galvanized plate 9460 | 12,599 | 8,171 | 13369 | 11,938 | 11,546
_-; Coated plate — 687 1,246 1,840 | 3,167 439
" | pipe (welded) 3990 | 6,668 1,854 | 12,598 | -10,481 | 19,893
Total 58,765 | 66,207 | 80,072 | 125393 | 110,039 | 158,427
Production overlapped — — 2,439 21,845 25,401 37,797

Net consumption 58,765 | 66,207 | 77,633 | 103,548 | 84,638 | 120,630

* Production overlapped means black sheets for galvanizing and sheets for piping.

* Net consumption is that excluded production overlapped; apparent consumption is

preduction + import-export.

* Beside abave figures, there are lugh carbon steel products and others (secondary products)

which make the figures in above Table 5 inconsistent with those in Table 4.

Forecast of demand for steel products

In order to forecast the steel demand in the future, forecast for the GDP is required. The

reliable data for this purpose is not available at the Singapore Government or any Other sources.

various international economic data, using [967 as a base year.

The estimate of growth of GDP in the future is made by the cross-sectional method utilizing
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Table 6. Estimated GDP in future in Singapore

1970 1975 1980 1985
GDP Million S3 3.84 5.11 6.67 85.0
Annual 7 1967=70 1971-75 197680 198185
growth rate ° 6.5 6.0 5.5 5.0

Basing on this figure and taking account of the record of steel demand in the past, demand

for steel products in the future is estimated as follows.

Table 7. Forecast of Apparent Consumption of Steel Products

{Unit: M.T)
[- 1970 1971 1972 1973 1974 1975 1980 1985
Finished 272,000 | 289,600 | 308,500 | 328,600 | 350,000 | 373,000 | 499,000 | 636,000
products
;ﬁihums 141,400 | 150,592 | 160,420 | 172,186 | 183,400 | 195,452 | 274,000 | 366,000
Others 130,600 | 139,008 | 148,080 | 156,414 | 166,600 | 177,548 { 225,000 | 270,000
Ratio by products % Average annual growth rate
(estimated %) {Unit M.T)
1970 | 1975 ' 1980 1985 | 70/65 | 75/70 l 80/75 | 85/80 | 85/70
Finished | |
products 1000 1000 ‘ lO0.0TIO0.0 8.0 65 ' 60 ¢ 50 5.8
Flat 520| 524 550| 575 59 6.7 7.0 6.0 05
pl’OdUC[S - » : - . . . - » .
Others 480| 476 450 3525 J_l(}.S 6.3 4.9 ‘ 3.8 5.0

The result of the First Survey Mission, ECAFE, in 1967 is lower than that made by the

Second Survey Mission as shown in the following table. The difference between them is due to the

fact that in the current survey actuzl conditions in 1967 and 1968 have been taken into account.

Year ECAFE Fust Survey Mission Thas report
1,000 M.T. 1,000 M.T.
1970 226 272
1975 309 373
1980 405 499
1985 515 636
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D.1.3  Feature of demand for steel products
The feature of steel product demand in Singapore is shown in the aforesaid apparent
consumption classified by products growing ratio of flat products in the demand for steel pro.
ducts. The major part of demand for flat products consists of the demand for those of 4 TSmn
or more in thickness to be used at the Jurong Shipyards, cold rolled sheets for tinning mull,
plates or sheets for welded pipes and galvanized sheets for general consumrers.
The hot dipped galvanized sheets produced in Singapore are those of the Japanese induys.
trial Standard G3302, and the corrugated Gl sheets are 8 corrugations, 3" pitched, 752mm (30
inches) wide (before corrugation).
Steel pipes are produced by two plants. The dimensions and weights of pipes produced
by one of them, the Simalpan Steel Pipe Co., are shown in the following table.
Table 8—1. Dimensions and Weights in Accordance with B.S. 1387/1957.
. (British Units)
(Simalpan Steet)
Weight per Fool Numbe
Nom. Approx. WALL THICKNESS of Black Tube o
Bore. Cutside Diam. Plain Eads
Light Medium Heavy Light [Medium{ Heavy Thieals
Inches Inches| mm Inches| mm Inches | mm Inches| mm Lbs. Lbs. Lbs, | Per inch
142" 27/32] 214 0.680 2.0 0.104 2.6 0.128 3.2 0.640 0.322 0.977 14
3/ Lif16 27.0 0.092 23 0.104 26 0.128 3.2 0.944 1.06 1.27 14
1 1.11/32 | 3441 0.104 2.6 0.128 3.2 0.160 4.1 1.35 1.64 2,00 11
1-12 L.11/16 | 429 0.104 2.6 0.128 3.2 0.160 4.1 1.73 2,11 2.58 11
i-1/2 1.29/32] 484 0.116 29 0.128 32 0.160 | 4.1 2,19 243 2.98 11
2 2348 60.3 0.116 2.9 0.144 3.6 0.176 4.5 2.76 342 4.14 1
-1 3 76.2 0.128 3.2 0.144 3.6 0.176 4.5 3.90 4.38 5.31 11
3 3.1/2 88.9 G.128 3.2 0.160 4.1 0.192 4.9 4.58 5.69 6.76 11
4 4.1/2 | 1143 0.144 36 0.176 4.5 0.212 54 6,64 8.14 9.71 11

All weights per foot are those established by the International Standard Organization.
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Table 8—2. Weight Range in KGS{FOOT (Simalpan Steel)

Size/Thickness 3.00mm | 3.25mm | 4.06mm | 4.90mm | 5.40mm | 6.35mm
6° 1D 3.504 3.802 4.774 5.793 6.404 7.577
o/D 3.369 3.643 4.527 5.432 5.967 6.971
8" /D 4.649 5.043 6.325 7.664 8.466 | 10.001
o/D | 4514 4.884 6.077 7.303 8.029 9.395
10° /D 5.795 6.283 7.875 9535 | 10528 | 12.426
o/D 5.659 6.125 7.627 9,174 | 10.091 11.820
12* /D 6.940 7.524 9425 | 11.405 12.590 | 14.850
o/D 6.805 7.366 9.177 | 11.044 | 12.153 | 14.245
14* I/D 8.086 8.765 | 10975 | 13276 | 14.652 | 17.275
o/D 7.950 8.606 | 10.728 | 12915 | 14.215 | 16.670
16’ I/D 9,231 10.006 | 12.526 | 15.147 16.714 | 19.700
Q/D 9.096 9847 | 12278 | 14786 | 16.277 | 19.094
18* /D 10376 | 11.247 | 14076 | 17.018 | 18.776 | 22.124
O/D 10241 | 11.088 | 13.828 | 16.657 | 18.339 | 21.518
20° /D 11522 | 12488 | 15626 | 18.889 | 20.838 | 24.549
o/p 11386 | 12329 | 15378 | 18528 | 20401 | 23.943
22" /D 12667 | 13.729 | 17.177 | 10,759 | 22.900 | 26974
o/D 12,532 | 13.570 | 16.928 | 20398 | 22463 | 26.368
24" /D 13.812 | 14969 | 18.727 | 22630 | 24962 | 29.398
0o/D 13.677 | 14.810 | 18479 | 22269 | 24.525 | 28.792

The comect information of weight range from 26” up to 40™ and the pressure table from
6" up to 49 will be given on request.

Comparative test pressures to comply with the following specifications are:

B.S.S. 534:3601 692 lbs per square inch.
B.S.S. 1387 700 ibs per square inch.

783 lbs per square inch. Grade A pipe.
APL Sid. SL BOO lbs per square inch. Grade A pipe.

The Malaysia Steel Pipe produces medium and small dia. pipes. Those of less than 4” dia
and not galvanized are used mainly for furniture making and those galvanized for construction
works (for water and gas pipes).

Generally speaking, the demand for flat steel products increases with the progress of indus-
trialization promoted by the economic develapment policy, and it is anticipated that in early
1970%, when the new shipbuiiding yard will start its operation and expansion of the existing
Jurong Shipyard will be completed, the demand for flat products will certainly increase.

The weight of sections in the total demand for steel products decreases as one general fea-

ture of economic development. This feature may continue in the future.
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D.14

The main part of demand for sections is for bars to be used in building and civil engineeﬁng
works. Demand for wire rods is gradually increasing due to the development in secondary pro.
ducts. As large projects such as port and other construction works are increasing, consumptian of

shapes is also steadily growing.
Most of the round bars for various uses are produced by the National Iron & Steel Mills,

Ltd.
The varieties of its products and prices in domestic market are as follows:

Table 9. Domestic Market Price on Products of the
National Iron & Steel Mills Ltd.

Products Size Singapore Dollar
Long Ton

Mild Steel 1/4” 365.0
Round Bar 3/8” 325.0
(B.S. 785) Hzr 320.0
5/8” 34 7/8” 17 315.0
1-1/8 320.0
High Tensile 3/8° 378.5
Deformed Bar 1/2" 363.5
TN Sl 78 1" 353.5
i-1/8 363.5
1-1/4 383.5
Mild Steel 316" x 5/8* 330.0
Flat Bar 3/16" x 3/4° 330.0
Mild Steel 9 mm? 325.0
Square Bar 12 mm?2, 15 mm? 320.0
Mild Steel 6 x 50 x 50 mm 330.0
Angle Bar 6 x 63 x 63 mm 330.0
6x 75 x 75 mm 3300

Source: EDB data as of July 1968.

Forecast of demand for Cold Rolled Sheets

As it is impossible to know the apparent consumption by the statistical data available in
the country, estimate is made from the statistics on the export of cold rolled sheets to Singapore
from 9 countries in the world by the Japan Iron and Steel Federation {JISF). The apparent
consumption of cold rolled sheets is calculated by reducing the amount of re-export from the

total amount of export to Singapore.
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The estimate for the amount of re-export is calculated from the ratio of the amount of re-
export to the total amount of import of sheets (less than 3 mm) (statistics are available in
Singapore).

3

The apparent consumption of cold rolled sheets estimated by the JISF is given below.

Table 10. Actual Figures of Apparent Consumption of Cold Relled Sheets

1962 | 1963 | 1964 | 1965 | 1966 | 1967

Import of Cold Rolled
(1000 MTy e Sh‘}f{;’ 73 | 94 [ 148 | 235 | 285 | 380

Actual Import of Sheets
| Figures (under 3 mm)

(B) 120 1129 | 249 | 31.1 | 35.5 | 487

Export of the same ) 1.0 3.1 09 2.3 1.9 1.2
C/B 1/12 | 31/29 | 9/249 | 23/311] 19/355} 12/487
Export of Cold Rolled Sheets
A x D (re.export) 06 | 24 | 06 | 20| 10 | 05
Estimate :
Apparent Consumption of 6.7 70 142 | 215 | 275 375

Cold Rolled Sheets (A — E)

1.4.1 Demand classified by Market

(1)  For G I Sheets
Currently, there is The Singapore Galvanizing Industry Ltd. (SGI — a joint-
venture with Japan) which has annual production capacity of 15,000 tons (one hot
dipped line) but turns out only 8,000 tons annually due to a severe competition
with other countries.
About 8,000 tons of coiled galvanized steel is imported annually. This makes
a large increase of production almost impoessible unless some protective measures in-

cluding restriction of import is enforced.

(2)  For tin plate

No tinning plant nor the construction plan existed as of August 1968,

{3) For other use

There are two steel pipe plants, namely the Malaysia Steel Pipe and the Simalpan
Steel Industries. Both of them are joint ventures of Singapore and Japan. The
amount of demand (cold rolled sheet) for their products is unknown.

Demand by the medium and small manufacturers in the Jurong Industrial Estate
for the production of furniture and cans, and the demand from the Jurong Sipyard

are growing remarkably.
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Table 11. Actual Figures of Consumption of Cold Rolled Sheets
Classified by Use in Singapore

(Unit: 1,000 M.T)

1962 1963 1964 1965 1966 1967

G I sheet - - - 6.0 7.5 7.5
Others 6.7 7.0 14.2 15.5 19.5 29.5 _]

Total 6.7 7.0 14.2 215 27.0 37.0

Note: The Singapore Galvanizing Industry was put in operation in February, 1965,
1.4.2 Estimates of Demand for other Uses made in Correlation with GNP and of Demand
for Base Sheets to be used for G1 Sheets

(1)  For other uses (exclude use for G1 sheet)

Estimate made by the analysis correlated with the GNP is as follows:

Table 12, Demand for Cold Rolled Sheets to be used for other than
Base Sheets for G1 Sheets

1967 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985

Demand for Cold
Rolled Sheets 29.5 | 37.0 | 40.0 | 420 |46.0 | 500 | 520 70,0 | 900
{1,000 M.T)

(2) For G sheets

The present production capacity in full operation is 18,000 tonfyear which
makes the demand for base sheets approximately 17,000 tonfyear.

The B.R.C. Woldmesh Ltd. is producing dock plates, koystone plates, etc. using
1,500 tons of GI sheet cous annually. Several other similar plants are also 'nperatmg.
With these plants in operation, demand for coiled GI sheets (made by electrolytic

line) wili be kept fairly high. But, so far no program for expansion or construction

of GI sheet plants has been disclosed.

Table 13. Forecast of Demand for Cold Rolled Base Sheets
for GI Sheets

(Unit: 1,000 M.T.).
1967 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985

Demand for Cold
Rolled Sheets 5.7 8.0 10.0 14.0 15.0 16.0 17.0 21.8 29.0

For 198085, estimate is made with the same growth rate as fat product.
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{3) Forecast of total Demand for Cold Rolled Sheets

The results mentioned above can be sumarized as follows:

Table 14. Forecast of Sumarized Demand for Cold Rolled Sheets

{Unit: 1,000 M.T.)

Use for

1967 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985
GI sheets 1.5 80 | 100 | 140 | 150 [ 160 § 17.0 [ 21.8 | 290
Others 29.5 | 37.0 | 40,0 | 420 | 46.0 | 50.0 | 52.0 { 70.0 { 90.0
Total 370 | 450 [ 500 | 560 | 610 | 660 | 690 | 918 [119.0
D.1.5 Forecast of Demand for Billets
1.5.1 Demand for billets in Singapore

At present, the National iron & Steel Mill and Malaysia Iron & Steel are operating as bar
mills. The former is producing 106,600 M.T. of bars from its own ingots (80 kg and 205 kg),

imported billets and ship breaking scrap in 1967. It is planning to construct continuous casting

machine. The import of billets will decrease when it is completed.

Table 15. Rolling Capacities Classified by Billet Using Co. and
Mill (as of July, 1968)

{Unit: M.T.)
Current Production | Rated Capacity
Company Mil Mill Metnc ton Metric ton
{3 Shift) (3 Shuft)
Billet using Mill | National Iron & Steel} No.l 81,000 122,600
No.2 24,000 36,600
Na.d | Under Planming 61,000
Malayan Iron & Steel | No.2 6,100 36,600
Sub-Total 111,100 256,200
Re-rolling Mill | National iron & Steel | No.3 8,100 12,200
Malayan Iron & Steel | No.l 9,700 9,700
Sub-Total 17,800 21,900
Grand Total 128,900 278,100

Source: Economic Development Board.

Note: 1.

Among the billets used, the sizes of those imported were 80 mm x 80 mm x 20

and exporting countries were mainly Australia, West Germany and India. The price

was US370.00 per long ton CIF Singapore.

2. Production is the annual rate in July 1968.
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Table 16. Transition of Production of Merchant Bar,

Light Section and Wire Rod

(Unit: M.T.)
Year Production (M.T.) Remarks

1913 5,080

1964 48,770 NISM in operation
Actual figures 1965 55,883
1966 69,091
1967 111,562
) 1968 132,000
Estimate 1970 152,400

Source: EDB data

Estimated demand for bars, sections, and other products for the period up to 1985 is
made. Demand for bars and sections can be estimated by reducing the amount of demand for

others from the total amount as in Table 17 below.

Table 17. Forecast of Demand for Bars and Sections Creating

Demand for Billets

1970 1975 1980 1985

8?3?5' (},LT,) 121 163 207 247

1

Table 18. Trend of Steel Making Capacity in Singapore

(Unit: M.T.)

Capacity

1967 Electric Arc Furnace 120,000
1968 Electric Arc Furnace 144,000
1971 Electric Arc Furnace 144,000
Ingot output 1967 96,000
{Capacity x 80%) 1968 115,200
1971 115,200

Output in bars & sections 1967 96,200
equivalent 1968 108,300
(Ingot x 94%) 1971 108,300

—174 —



The future steel making capacity in Singapore can only be estimated from the anticipated
expansion of facilities of the National Iron & Steel Mill (NISM), except the Government’s project.
The expansion program of the Malayan Iron & Steel (MIS) has not been disclosed so far.

The NISM has the annual ingot making capacity of 144,400 tons as of 1968 and its capacity
will continue for some time. Basing on the assumption that the ratio of products to ingot mak-
ing capacity is 80%, the output of bars can be estimated at 108,300 tons. But, practically, the
amount of products made from the imported billets should be added to the above figure.

Table 19. Trend of Demand, Products and Production

Capacity of Bars and Sections

. (Unijt: M.T.)
1967 1970 1975 1980 1985
Demand for bars & sections 106,000 | 121,000 | 163,000 | 207,000 | 247,000
Total products of bars & sections 112,700 | 134100 | 182,100 | v | e
Products of NISM (&) 106,600 | 128,000 | 176,000 {(250,000)| ...
% 100.0 100.0 1000 °
1‘ By own ingot (B) 90,200 | 108,300 { 120,000 R
% 84.6 84.6 68.2
By ship breaking scrap &
imported billets
A-B=C 16,400 19,700 | 56,000 | ... | ..
% 154 15.4 31.8
Cx 190;) Converted to billets 17500 | 21000 | eopoo | .. | ..
Products of MIS 6,100 6,100 6,100 } L. ] e
By ship breaking scrap &
imported billets (D) 6,100 6,100 | 6,000 | .. 1 e
Dx 'SY Converted to billets 6500 | 6500 | 6500 | ...
Total in terms of billets 24,000 27,500 66,500 | o ] e

Note:  Estimations are made for the years up to 1970 basing on EDB data and ECAFE
First Missions estimate for steel making capacity: for 1975, NISM’s steel making
capacity was modified by informations got at Singapore; for NISM’s 1980 by
UNIDQ data and others. NISM’s definite production plan has not been decided.

Concerning the production in 1975, if NISMs No.4 Rolling Mill (billet using) has been
completed and put into operation, the capacity of all billet using mills of NISM is estimated at
220,000 M.T., and, assuming the ratio of product to capacity is 80%, the amount of bars and
sections is 176,000 M.T. To this, 6,000 tons of MIS’s output (production capacity is presumed
to remain at the same level as of August, 1968) is to be added and the total products of bars

and sections is to be 182,000 tons.
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In NISM’s output, 120,000 M.T. is considered to be made f_‘rom the ingot of its own pro-
duction (based on First Survey Mission’s estimation with some medification} and 56,000 M.T.
is from the ship breaking scrap and imported billets. The MIS’s production capacity and output
is considered to remain at the same level as of August, 1968,

As for the product in 1976 and later, it is difficult to estimate since the NISM’s produc-

tion program is unknown and the new steel project of EDB has not been formulated definitely.

1.5.2 Latent Demand for Billets of Six Countries

The forecast of demand for both domestic and imported billets by the six regional countres
is attended with great difficulties, because it has close and complicated relations with the Govem.
ment’s way of dealing with semi-finished products in its steel industry policy, as well as compari.
son of cost between the billet and the ship breaking scrap, etc.

Therefore, in the demand estimations for bars and sections, those wide flange beams, large
size shapes, etc. which require, for their preduction, high technical standard and large scale equip-
ments are excluded in presumption that the demand for them will be met by import, and estimate
of demand for billets by the six regional countries {tentatively call this as the latent demand) 15
made tentatively as shown in the table 20, taking into account various countries steel bar and
section consumption classified by products, the future pattern of demand prospected by macro
economy approach, informations gathered in the countries, etc. It must be stressed, however,
that these figures in the table is estimated purely on assumption and thus can fluctuate in wide

range due to the circumstances explained above,

Table 20. Tentative Latent Import Demand for Billets in Six Countries

(Unit: 1,000 M.T.)

Year
1970 1975 1980 1985
Countries

Singapore 28 67 90 100
Malaysia 60 100 140 140
Thailand 110 180 240 250
Taiwan (China} 100 100 100 100
Philippines 150 150 150 150
Indonesia - 160 210 273
Total 448 757 930 1,013
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p2 Present Situation of Iron and Steel Industry in Singapore

b.2.1

D.2.2

Policy on Iron and Steel Indusiry of Singapore Government

The Government of Singapore aims to bring up the iron and steel industry, as the axis of
its industrialization policy, the strategic industry endowed with enough strength to stand the
internationat competition. The Government is now deliberating the new steel project taking due
account of the proposed integration plan of the National Iron and Steel Mill.

Concerning the new steel project, the Government has revealed its policy to give various
favorable treatments to it and also to take positive measures to introduce foreign capital.

There have been discussions on an integrated stee! mill, but no irrevocable conclusion has

been reached.

Outline of Situations of Enterprise and Mill

Following is the outline of the iron and steel makers now operating in Singapore. Other
than these makers, the Malayan Iron & Steel is turning out about 6,000 M.T. of round bars
annually.

22.1 Bar miils

(1) National Iron & Steel Mill Ltd.

This mill was established several years ago at the earnest wish of the then Government of
State of Singapore to have a steel mill in Singapore. The Government, approving in principle
the recommendation by U.N. (cf. Note} to set up an iron and steel mill in Singapore presented
by the United Nations, authorized, complying with the recommendation, the establishment of
the mill and rendered necessary assistance and guidance.

The mill was set up on August 12, 1961, designated as the pioneer industrial enterprise
in 1962, construction works started on September 1, 1962, laid foundation on September 16,
1962, turned out its first steel on August 2, 1963, held inangural ceremony on Januvary 31,
1964 and on the same day started operation of the rolling mill, by this time the first stage of
its construction was completed.,

It was the first plant operated in the Jurong Industrial Estate, with the area of plant site
of 27 acres. It has developed to be a representative steel mill in Singapore, turning out more
than 100,000 tons of bars and rods in 1967, Under the management staff of excellent ability,
the mill has been operating soundly,

It has 479 employees (as of the end of 1967), authorized capital being S350 million, paid-
up capital S512 million and pays dividend of 12.5% per year (after tax).
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(a)

Capital and Officers (as of the end of 1967)
Its authorized capital is §3500,000,000, paid-up capital §$12,000,000, ‘the breakdown,

of them being as follows:

Authorized Capital

Officers shares (face value S$1) 3 million shares
Preferential shares {face value §$1) 3 million shares
Ordinary shares (face value S$1) 44 million shares
Total 50 million shares

Paid-up Capital

Officers shares (face value S51.00) 3 million shares
Ordinary shares (face value 551.00) 9 million shares
Total 12 million shares

The shareholders are composed of Singapore Economic Development Board having

2,400,000 shares, officers 662,605 shares and others 8,937,395 shares (as for paid-up
capital at the end of December, 1967).
Note:  * Report of the UN Technical Assistance Survey Mission. Early in 1960, the

Singapore Government first began to consider the construction of a steel mill in
Singapore, and in March 1960, Sir Alexander Macfar Rpahar, Representative in Far
East of UN Technical Assistance Commission, asked the UN, in compliance with the
request made by the Singapore Government, to send a survey team to conduct feasi-
bility study on the matter. The survey team headed by Philippe Schereshewsky,
French Engineer, was dispatched by the UN, The team, after surveying the tenta-
tive plan on the steel mill construction presented by the Singapore Government,

submitted a report, the gist of which was as follows:

()  In the first phase, two rolling mills, the one furnished with an electric furnace
for scrapmelting, the other to roll the ship breaking scrap, total capacity of produc-
tion of the mills being 30,000 tons in the first year of operation and later to be
expanded to 5 — 60,000 tons in 3 shifts, be set up.

(i) In the second phase, an electric furnace to make pig iron (from iron ore) and
steel be connected with the rolling mills constructed in the first stage.

(iii) In the third phase, the blast furnace of more than 500,000 ton steel making
capacity be set up as a part of integration program. At this phase, cooperation with

foreign large steel maker should be considered.
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{b) Outline of the facilities

The plant is located in Jurong Industrial Estate, the area of plant site being 27 acres.

The dimensions of each shop are as follows:

Melt shop 44,900 sq. feet
Serap yard 39,000 sq. feet
Merchant bar mill No.l 29,500 sq. feet
Merchant bar mill No.2 20,718 sq. feet
Merchant bar mill No.3 8,287 sq. feet
Plate yard No.1 12,431 sq. feet
Motor room 9,450 sq. feet
Workshop and testing room 4,050 sq. feet
Finished products storage No.1 17,331 sq. feet
Finished products storage No.2 23,600 sq. feet
Warehouse 10,752 sq. feet
Foundry shop 2,628 sq. feet
Weighing and gate house 630 sq. feet
General office 3,495 sq. feet
Canteen 3,969 sq. feet

(i)  Steel making equipment

It has two electric furnaces which use zs material 10 — 20% of imported pig iron
and remaining 80% of ship breaking scrap and other scrap, the ratio between the ship break-

ing scrap and other scrap being 6 to 1. The furnaces are operated in 3 shifts 2 month.
(i) Rolling equipment

It has 3 rolling Mills from No.1 to No.3, each of which being operated very efficiently.
1.  No.l merchant bar mill

It is operated on 2 shifts a day, 1 shift 8 hours, producing 150 — 200 tons, 5 days
a week. The products are round bars of 3/8” — 1" dia and high tensile bars of less than 1.5

dia. The workers of 1 shift are 18 persons.
2. No.2 merchant bar mill

Operated on 10 shifts a week, one shift 8 hours and 60 — 80 ton output, producing
6/8" — 12 mm high tensile deformed bars (brand name SINGACONS), flat bars and round

bars.
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3. No.3 merchant bar mill
Material to be used is supplied by the No.1 mill. Operated on 10 shifts a week, out.
put capacity being 10 — 12 tons a shift.

The rolling capacities of above 3 mills are as follows:

No.l 6,300 — 8400 M.T.
Ne.2 2,500 — 3,000 Monthly production on 10 shifts a week operation,
No.3 420 — 340 Construction of No.4 mill is now under consideration,

Total 9,220 — 11,940

The production in 1967 was 104,818 longtons. The items of products are: square bag
of 6 mm — 30 mm, flat bars of 3 mm x 15 mm — 25 mm x 75 mm, high tensile de-
formed bars (SINGACON) of B.S. 1144 and ASTM—A15 C/8 - 1.5 , angle bars of
1/8”x 1" x 1” = 1/4" x 3" x 3" and round bars of BS, 785 1/4” — 1.5,

(¢) Program for expansion

The expansion program of the mill takes the course basically from the first phase
to the second phase in the recommendation of the UN. However, with the development
of the new steel project of the Government, the program would require re-examination
from the view point of business management.

According to the annual report of 1968, installation of 350 ton Lindeman Sheer
(for scrap cutting) to increase productivity of electric furniace, expansion of general
storage, rolled product store yard, wire-rod store yard, electric apparatus and general

machine repairing equipment and office rooms have been completed.
(d)  Subsidiary companies
It has three subsidiary companies.

1. National Shipbreakers Limited
2. Easten Industries Limited

3.  Singasteel Sdn., Berhad

The first supplies ship breaking scrap to the NISM, the second deals with selling
and the third produces related goods (output in 1967 was about 6,000 tons) having 40

employees.

222  Pipe mills

(1) Simalpan Steel Industries Ltd,

It was designated as the pioneer industrial enterprise on February 14, 1962. The
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_mill, located in the Jurong Industrial Estate and having the plant site of 80,000 square feets,
total ground area ;wned by the mill being 9.5 acres, has authorized capital of 4,575,000
Singapore dollar (US$1.58 millions) of which 30% is owned by Japanese firms, 18% by the
Doriam $osiete Anonyme of Switzerland and remaining part by native capital. It has 125
employees (in which 103 are operators). The mill started its operation in 1964 and since
then has been developing smoothly in output and sales, though once suffered from narrowed
m_at‘.l;et caused by the separation of Malaysia and Singapore.

The problem of marger with the Malaysia Steel Pipe Mfg. Company, also a joint ven-
ture of Singapore and Japan, is under consideration.

Facilities of it are as follows:

(3)  Electric welded pipe equipment
High frequency welding L.SU120, dia 1/2” —4”, monthly output 1,800 tons, ope-
ration started in June, 1964,

(b)  Spiral pipe production equipment
1. SRE 30, dia 6" — 48" , one shift, monthly output 250 tons, operation started in
June 1964.

2. SRU 1,200, one shift, monthly output 500 tons, operation started in December 1964,

3.  Others

Beside the above, it has wrapping and lining facilities which have capacity of 14 - 16
units per hour and pipe galvanizing capacity of 4 tons per hour and 1,000 tons monthly.

The store room capacity is 1,000 tons.

The office is located at 3, De Souza Street, Singapore and the mill at Japan Gudang,
Jurong Industrial Estate.

(2) The Malaysia Stecl Pipe Mfg. Co.

The company, designated as the pioneer industrial enterprise on August 28, 1963 and
started operation in Janvary 1965, is a joint venture of Singapore and Japan. At the ac-
count settlement in June 1968, it was revealed that company’s financial situation had a
favorable turn, and accumulated loss was made up. The company is now running smoothly

The authoerized capital is 15 million Singapore Dollars, paid-up capital 2.25 million
S. dollars, the ratie of capital ownership is 60% by Japanese firms and local investors 40%.

It has 2 lines of electric welder and pipe galvanizing equipment is also furnished.

i2r -2 electric welder 1

44" — 67 electric welder 1
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The total output of both is 800 tons monthiy, of which 500 tons are sent to galva-
nized pipe. The monthly amount of sale is 300 tons of black pipes and 450 tons of gajy,.
nized pipes. When compared with its productioﬁ capacity of 1,200 tons a month, the
amount of sale is considerably small. To use its production capacity more efficiently, the
mill is operating galvanizing work at a charge. As Malaysia Government raised, on July 2%,
1968, its customs tariff for the pipes of 1/2” — 4" to M$125 per ton or 25% of its im-
ported value to protect its domestic pipe mills, export of pipes to Malaysia has become
difficult. The company, therefore, is now making efforts to increase demand for black
pipe in the domestic furniture making field and for galvanized pipes in water and gas sup-
ply industries.

The number of employees is 86 persons including operatives of 71 and clerical staff
of 15. The plant locates in the Jurong Industrial Estate,

The propose question of merger with the Japanese-Singapore joint venture Simalpan

Steel Industries Ltd. is now under consideration.

2.2.3  Galvanized Sheet Mills
(1) Singapore Galvanizing Industries Ltd.

This is a joint venture of Singapore and Japan and the only galvanized sheet mill i
Singapore. It was designated as the pioneer industsial enterprise on August 28, 1963. The
mill, located in the Jurong Industrial Estate, has a line of hot dipped galvanizing equip-
ment with yearly capacity of 12,000 tons. The area of plant site is 6,935 acres (300,564
square feet), plant building 39,396 square feet, office building 3,087 square feet and re-
creation building 1,416 square feet.

The authorized capital is 5,000,000 S. dollars and the paid-up capital 1,500,000 8.
dollars. 80% of shares are held by Japanese firms and 20% by local capital,

The products are plain and corrugated galvanized sheets with the width of 2.5 and
3.0 feet, length 6 — 10 feet and gauge BWG 24/26/32 and USG 35/37.

224  Wire Red Mills
(1)  Eastern Wire Manufacturing Co., Ltd.

A joint venture of Singapore and Japan, established on January 19, 1965, designated
as the pioneer industrial enterprise (No.138) on October 21, 1965, authorized capital 3
million S. dollars and paid-up capital 200,000 S. dollars,
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The composition of shareholders is as follows:
Hong Leong Co., Ltd. 27.8%
Sin Hock Hin Co., Lid. 17.8%
{including Ong Lin Yock) (0.9%)
Japanese firms 54.4%

Production facilities and products are shown below.

It started operation on August 1, 1967 and held opening cerermony in September,
1967. The mill is now almost in full operation.

The monthly production capacity, in 3 shifts, is 750 tons of hard drawn wire, nail
wire, and black annealed wire and 750 ions of galvanized iron wire. Its area of mill site
is 16,160 m? and of building 3,960 m?.

p3 Feasibility of Establishment of Billet Mill in Singapore

D.3.1  General conditions for establishment of iron and steel plant

Generally speaking, when feasibility of construction of an iron and steel plant is examined,
the final decision should be made by how far following conditions are satisfied,

It may safely be said that whether or not a steel mill can produce steel products economi-
cally or at a price which can compete with others can almost be decided by its favorable con-

ditions of location, though, of course efforts made in the productive stage of the enterprise must
be taken account of.

(1  Availability of materiai at low price

It is desirable that the sources of iron ore and coal for material be available in its country
or in a place not far from the mill site.

At present, however, it is rather rare in the industrialized countries that steel mills are
located in the favorable conditions. Locational disadvantages, high cost of material due to trans-

portation are reduced by establishing a mill at seaside and using large vessels.
{2) Land and post

A steel plant requires an extensive industrial ground for the facilities of huge equipments,
yards for materials and products, storehouses and an efficient system of transportation for
smooth operation of the plant.

The site of the plant should have solid ground foundation to support heavy equipments
and also the location should be such as facing a harbour with excellent facilities to secure the

convenient transportation of enormous velumes of materials as well as products.
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{3) Sources of energy

The steel plant consumes massive volume of energy.  Above all.availability of electne Powy

and water supply in large amount at low prices is an indispensable condition.

(4) Labour and technical skill

The steel ndustry 1s one of the nucleus of all industries of a country which requires 4
large amount of labour with high standard of technical skill.

For the smooth runmng of a steel plant, 1t is essential to have excellent engineering aby),-
ties m the field of metailurgy, machinery, clectricity, civil engineering, metrology, cic., and also

knowledge of latest business management techmques.

(5) Correlating industries

For the economucal operation of a steel mull, 1t is desirable that various mdustrics closely
related with the steel industry exist nearby.

The industries including c'onstruclion. repairing, machmery, chemical, o1l refining, etc are
necessary 10 the well developed condittons. Withoul some of the abave, the plant would have
to import necessary machines, materials, services, etc which will burden the plant with dis-

advantage m the phase of management and production cost.

(6}  Demand for products and scale of the plant

The stecl industry 15 a typical large capital mvestment mdustry  To cope with this situ.
ation, efforts are made 1o reduce the production cost by operating the facilives in full as much

as possible.

There 1s @ clear tendency that the larger the scaie of a plant, the less the capital cost per
unit produet,

From the point of materal aspect, in order 10 get main materials including ore and others
al low prices, it is advantageous to purchase them n a long term contract in a large quantity
from a mine of large scale with ample shipping ability and carry them by large size ships. To
keep the high quahty of pig iron. ores of varied ingredients must be well blended as matenals
For a small steel plant, it will be difficult to operate by this method.

The recent trend in the steel making industry m the world 1s toward 2 larges scale plant
and equipment, and. at 1he same time, n order to produce as much a quantity of product as

posstble by these mammoth sized plants, eflorts are bemg exerted to make the steel production

automatized and to realize high speed operation,
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D.3.2

D33

Study on the scale of the plant

As mentioned above, the scale of the plant has a great effect on the price of steel produets.
However, it is very dangerous to attempt to set up a large-scaled steel plant without a fair pros-
pect of demand for its expected production. Decision of the plant scale must be made basing on
a careful and accurate forecast of demand in the future.

" The Second Survey Mission has estimated that, when forecast 1s made for domestic demand
of Singapore for steel bars and sections and demand of Indonesia for steel bars, at the time of
1975 - 80, there will certainly be 2 demand for 250,000 tons a year of billets, as the material
of steel bars and sections. In this estimation, the demands of other countries in the Sub-Region
were put out of consideration as the uncertain {actors since their extent of steel seif-supply is
unknown.

However, when comparison is made between the prospected demand for and planned capa-
city to supply steel bars and scctions in the whole region, there exists a gap of more than 1,000,000
tons between the demand and supply. Supposing that there 1s a close cooperation among six
countries and that mutual understanding 15 reached that the shortage of supply be elimmated by
producing them in Singapore concentratedly, it is possible to set up a steel plant with the pro-
duction capacity of 1,000,000 tons of mainly billets and steel bars and sections in Singapore.

Such being the situation, the Second Survey Mission has set up four models of steel plants.
of following cases and studied on their necessary equipments expenses, cost of products, pay-

ability, etc.

(1) The biliet milt of 250,000 ton capacity per year
(a)  Blast furnace, converter, blooming mull process {(Model I}
(b)  Electric pig iron furnace, converter, blooming mill process (Model 1)
(¢)  Electric steel furnace, smuall sized ingot process (Model 111)
(c.i. Annex 2) Commentary on the continuous casting method

{2y  The bar mill of 1,000,000 tons capacity per year

Blast furnace, converter, blooming mull, bar mill process (Model V)

Prerequisites (o the construction of steel plant in Singapore

In studying the models of steel mills, following informations obtained by the current

survey are taken as prerequisites.
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{1)  Ground
The location should be in Jurong District in the southwest of Singapore Island. In the
district, the Government is conducting a large scale land exploitation extending 17,000 acres as
a part of Singapore Economic Development Program.
The ground has proper solidity and the site of the plant can be secured at the sea-side area
facing the deep sea. It is quite suitable for a steel plant site.
The area of the site required is, when the plant capacity is 250,000 ton/year, about

380,000 m? and, when 1,000,000 ton/year 1,000,000 m2, the lease rental of the ground being
SS1.81/m?/year.

{2)  Material condition

(a) Iron ore ... Iron ore can be obtained from India and Mzlaysia at low prices.
Though it has some faults in chemical and physical aspects, it should be utilized as much

as possible so as to keep the product price low.

Table 21. Prospected Price of Iron Ore

EF (%) Price (l_JSSIT)
FOB Freight C&F
(fine) 6 2 8
Malaysia 59-61
(lump) 8.50 2 10.50
(fine} 5.50 3 8.50
India 62-63
(lump) 3 3 1
(fine) 8 3 11
Austraha 63 -65
{lump) 9.50 3 12.50
Composition classified by sources
250,000 T/year 1,000,000 T/year
Malaysia 30% Malaysia 10%
India 30% India 10%
Austraha 40% Australia 80%

Ratio between fine ore and lump ore:

fine ore 60% lump ore 40%
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(b) Coke..... It is better to import all the cokes because no material coal resources are

available in the country and construction of medium or small scale coke ovens being rather
high in cost, less efficient and difficult to utilize profitably by-products obtained in the
course of calcination. As there is no major coke supply sources in neighbouring countries,

supply must depend on Awstralia or Europe. The price may be approximately $$32, CIF.

(¢} Other steel making materials ..... In order to reduce the production cost, low price
materials must be utilized. In this connection, iron sand in Indonesia is worthy of note.

Those ashes, dust, slag scale, etc. produced as secondary products should be utilized

profitably.

(d) Scrap ..... At present, scraps including disbanded ship scrap can be obtzined locally
at comparatively low prices, though limitted in volume. When demand exceedes a certain
quantity, it must rely on import.

Approximate price of scrap are 30—35 USS/T.

(e) Heavy ail ... Singapore has one of the best seaports in the world which has deve-
loped as the center of communication and transportation between the East and the West
since old days. Hence, the international oil companies have been operating the oil refining
shops, and there is no uncertainty about the supply of heavy oil. And, as it is a free port,

oil can be obtained at rather low prices.

(3) Availabitity of energy and water

(z)  Electric power ..... All the electric power is supplied by the oil burning thermal
power statjon, the capacity of which is at present 460,000 KW. When the additional
480,000 KW facilities now under  construction be completed, the present minimum
price of 2.7 sc/KWH for major consumers will be reduced to 2.0 s¢/KWH. The steel
plant will be better to buy all of required power without having its own independent

station.

(b)  Water supply ..... An integrated steel plant requires a large volume of sez and fresh
water for plant operation and clean water for boilers and drinking. Sea water can be
pumped up easily when the plant is located at seaside. Fresh and drinking water has to
depend on the supply from Johol, Malaysia, From the view point of demand and cost,
stress should be put on the efficient recovery of water so as to save the purchase of water

as much as possible.
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According to the data supplied by the EDB, the cost of water is as follows:

For industrial use 4.4 sc/m3. For drinking 33 sc/m>.

D.3.4  Study on economic features of proposed steel plant
Construction Plans
{1}  Billet mill of 250,000 ton capacity fyear
(a) By blast furnace process (Model 1)
; This process has the longest history and the primary method to produce the pig
iron, although several new pig iron making processes have been developed.
(i)  Outline of the process
The outline of the amount of products, materials required, etc. are shown in the
following flow sheet.
Table 22. Process Flow Sheet (Figures shown yearly amount)
Lime Stone Iron ore Iron sand Coke
84,600T 358,000 15,200T 152,800T
Lump Fine Iron ore Fine ore Fine Lump
46,600T 38,000T unscreened  214,800T 22,800T 127,000T Lack
143,200T 3,000T
Crushing Heavy oil
8 T 25,700T
‘J
30,400 16,200T
Sintering oven
3,800T Sintered ore 8,100T
380,000T
N S i
1 Y )
Lime Blast furnace Mn ore For generd
Oven | Pig iron 231,000T 6,500T us;ﬁ,c[
16,000T —
v/ Silica
18,500T
; Blast furnace
ashes 4,600
/ T
I I é Scrap 62,000T
Oxygen Converter By converte 17,500T
(llg,%%%m3) Crude stecl 255,000T ¢ B
; 3 Rolling 17,400T
(2,200Nm" /H) ‘@ Converter dust
Rolling 6,400T Buying 27,100T
Billet 230,000T
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(ii) Construction cost

Contents of the equipment and cost of construction required are shown in the

following Table 23,

Table 23. Equipment and Construction Cost of Medel 1

Cost of
[tem construction Equipments
{1,000 §)

Material loading & 1305 Material yard, conveyer, stacker, wheel

unloading equipment : loader, crasher, ctc,

Sintering equipment 1,889 1,050 T/D DL Sintering machine x |

Blast furnance equipment 6,778 460 m3 (H.D. 5.5 m) Blast furnace x 1
heating oven, blower, etc.

Lime calcinating equipment 236

Converter equipment 4,000 25 T/ch Furnace body changeable x 1

Blooming, rolling equipment 1,778 Heating furnace 2 Hi 3,000 Kw
Roughing Roller 2Hi 2,500 Kw continuous
finishing roller

Oxygen generating equipment 1,500 2,200 Nm>/H generator x |

Other power equipment 1,072 Gasholder, boiler, electric receive-distri-
buting cquipment etc.

Water supply equipment 1,539 Paol, water recovery and sea water pumping
equipment

Harbor, road, rail 2,900 (-12m — 7.5 m) 360 m quay etc.

Transport vehicle 1,064

Maintenance, workshop

equipment 333

Others 661

Total 31,555
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(iii) Personnel required

The personael required is shown in Table 24 below.

Table 24. Personnel Required of Model 1

. Worker Foreman Total
Sintering 25 person 3 28
Blast furnace 62 5 67
Lime oven 7 0 7
Converter 228 12 240 .
Blooming & Rolling 133 3 136

Total 455 23 478
Auxiliary 539 37 576
Clerical, technical 200

Total 954 60 1,254

Nate:  Labour cost per capita

Worker 200 SS/M
Foreman " 300 SS/M
Clerical, techmeal 600 SS/M

- 190 -




(iv)

Cost of production

Table 25. Cost of Model 1

The estimated cost of billet basing on above factors is as follows:

Monthly expenses Per
Item - billet Rernarks
Quantity Unit price Sum ton
T $/T {1,000 3)| S /MT
« | lronare 29,800 10.19 303,628
81 Coke 12,700 3200 406,400
S| Serap 2,300 35.00 80,500
Z | Others 94,722
Total 885,250 46.10
Labour cost 1,254 89.53%/capita|l 112,267
person
Ingot case 318T 139 3/T 44,167
Brick 64,778
Roll 16,000
General material 62,011
- | Repairing cost payable 65,047
8 | Electric power 5,750 0.67C/KWH | 38333
z (1,000KWH)
2 Industrial
g Water supply charge 205 147 ¢lm3 5,867
o (1,000 m*)
Drinking 26 | 11.00
Land cost 380,000 m? 19,089
Depreciation Equipment Cost 156,136 by fixed install-
Miscellancous cost 31,555 53,722 ment method
Usefu} Iife 16
. (1,000 §)
yeqrs scrap value
Total 637,417 33.20 |5q,
Praduct cost 1,522,667 79.30
Zal Commision 53,900 Sales x 3%
22! Packing & Handling 19,200T 3.00$ 57 600
%; Interest 162,500 Loan 25,6008
Total 774000 | 14.30 |Averagerate 7.6%
Cost of sales 1,796,667 93.60 | F.O.B.
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Table 26. Cost of Production Classified by Production Stages

Stage Classification “§T

Sintered ore 14.50

Pig iron 50.90

Steel ingot 67.50

Billet 79.30

Cost of sales 93.60
(Reference)

At present, the distribution price of billet in Southeast Asia is 70-808 {CIF).

Therefore, the products by this process are considered unfit to export at payable prices,

(b)  Comparison of pig iron costs between clectric iron making (Model 11} and blast

furnace process (Model I)

The detailed explanation on the eleciric iron making method was made in the Com-
mentary (Part I). Estimation for the cost of pig iron produced by the electric iron makmg
mill of 250,000 ton capacity is made and compared with that of authodox blast furnace
method (Model I}, the result being shown in Table 27. Reparding the electric method, the
process in which ore 15 reduced preparatorily by the rotary kiln is presumed.

Therefore, in the table 27, the figures of the blast furnace process inclL;de those of
sintering furnace and blast furnace, and those of the electric iron making process include

those rotary kiln and electnie furnace.
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- - Table 27. Comparison of Pig Iron Cost between Blast Furnace Process

and Electric Iron Making Process

—-'_-—'—7 .
{Model 1) (Mode] II)
Electric Iron
, Unit Blast furnace making process Remarks
termn —
) : Criginal Original
price unit $/P.T. uﬁit S/P.T.
* Tron ore * Purchasing
unit price
Main material 10.54 $T | 1,649kg | 16.74 1,649 kg 16.74 10.19%
Tempering cost 241 Crushing, etc
0.35%
Sub-material 1.35 1.35
Total 18.09 20.50
Coke *33.008 649 21.42 - - * Purchasing
unit price
32.008
Hard coal 17.00 - - 400 6.80 shortage rate 3%
BF gas blowing 1.91 - -
Heavy oil 13.33 39 0.52 65 0.87
Electric power * 0.81 70 D.56 1,053 3.49 * Purchasing
_ _ unit price 0.67 cont
Electrode 2 0.19 Receiving & dis-
Total 24 41 16.35 tributing cost 0.14 cont
Labour cost 0.34 0.35
Depreciation 226 231
Miscellaneous cost 3.34 4.40
Overhead cost 3.51 3.51
Excluded (BF gas &others) -1.03
Total 342 10.57
Cost of pig iron 50.92 47432

As shown above, in the current production conditions in Singapore, the cost of pro-
duction by the electric iron making method is a little lower than that of the blast furnace
process. In the future, however, there may be a possibility that the above relation will
accelerate due to the fall of electric power price caused by introduction of moe efficient
power gencrator, development of atomic power generation or development of more eco-

nomical coal materiais.
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(¢) Economic Advantages of Electric Furnace Method Using Scrap (Model IH)

At present, Singapore is supplied with scrap loc:}ﬂy and from the neighbouring
countries at comparatively cheap prices. By’[rle]ting and refining these scraps with the
electric arc furnace, it has been producing small size steel ingot and rolled steel products
(bars and sections) at internationally competitive costs.

However, there is some anxiety for the future scrap supply in Singapore among
these concerned with the steel industry. In this connection the mission has a rather
optimistic view on the international long term scrap supply.

As the steel making method by oxygen converter system using molten pig irton as
the material is coming in world-wide use, the wide-range and frequent fluctuations in
prices of scrap due to the changes in demand and supply of scrap, as was often seen in
the past, will probably not occur in the future, and the price standard is likely to have
a downward tendency.

Under such circurnstances steel mills adopting electric are furnaces arc increasing in
many steel making countries. Even if the price of scrap is assumed as USS$35, the cost
of small ingot would be about [J$S570. which is lower than the aforementioned cost of

billet made in Model T by about 510,

Table 28. Estimated Cost of Small Ingot Produced by Electric Arc Furnace

; . Used
Item Basic unit unit cost SIT Remarks
Use recovery
Material Scrap 1,054 K 35.00 §/T 36.54 1,087 Kg 33 Kg
Cost Ferro-alloy etc. 2.84
Total 39.38
Electric power 550 KWH | 0.81¢ [K\WH| 4.43
Electrode 5Kg 0.56 S/Kg 2.78
Labour 1.16
Brick 3.61
Operation g:,her r.naferia] 3.19 Ingot cast, etc,
Cost .prematton 1.78
Miscellaneous 8.56 Repairing cost, etc.
Overhead cost 4.67
Total 30.18
Cost of small ingot 69.56
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The result of study on the Model L, 11 and III shows that a small scale integrated
steel making plant with blast furnaces, shown in Model | would not be profitable,

On the other hand the electric arc furnace system, shown as Mode] III, which uses
scrap as raw material can produce smal) ingot, if scrap is available at about $30, the cost

of which can compete with that of the billet produced from molten pig iron by the large

scale integrated mill,

(Reference)  Concerning the adoption of continuous casting method, there are follow-

ing merits in adoption of this method.

1. Cost of equipment is comparatively lower than that of blooming-tolling method.
2. Operation environment can be improved greatly than in blooming rolling method.
3. Number of workers can be lessened.
4 A large increase of yield can be expected (billet/molten steel ration: Blooming
method 82—84%, Continuous casting method 92%).
5. Though detailed explanation is excluded herewith, by adopting this method,
billet cost can be reduced by $4-5 compared with the bloom-rolling methed.
However, some technically unsettled problems accompany with this method at

present, namely:

1. Tt is difficult to make small section products,
According to the survey of demand made by the ECAFE mission, about a half of
demand for billets in this region will be for small sized products of 50 mm square.
2. By the present techniques, production of rimmed steel and alminium killed steel
is impossible.
Considering these facts and production scale of the mill in question as well as

varieties of its products, it is not proper to adopt this method right now.

(2}  Bar mill of million ton annual capacity

As mentioned in the preceeding paragraphs, if a small scale integrated steel mill
should commercially compete with international big scale steel mills, it must have ex-
ceptionally favorable conditions including location or direct connection with special
products as material. Generally speaking, these are difficult to realize.

And, operation of a steel mill requires huge amount of capital investment which
makes fixed expenses such as interest and depreciation expenses extremely large. When
the mill produses only such products as billets which requires little processing, the

burden of fixed expenses becomes too heavy. Therefore, in the operation of a mill,
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it 1s rational that, besides the illets, production of fimshed goods which have bigger abiliry

to stand the expense be done.

Considering above mentioned situation and from the markel survey of this region, i)

mission presents the economic feasibibity of the proposing intergrated sieel mill of bars and

sections with the production capacity of one million tons a year.

{a)

Outlne of Qperation Process

Table 29. Qperation Flow Sheet

Shortage
18,000T

Heavy oil
142,500T

Lime stone lron ore Iron sand _ Coke
328,600T 1,369,600T 58,100T 590,300T
Lump Fine Lump ore Fine ore Fine Lump
183,300T 143,300T 547,800 821,800 72,700T  499,600T
532.800T
15,000T
Crushimg
532.800T
N Y '
119,700T 63.600T r |
Smtening
Furnace
14534007
) z >
| M t
v 8 Mn ore
Blast Furnace 27.300T
| 908,400T Silica
y__ ¥ 72,700T
Lune Kiln ¥ Blasi
63,0007 3 2 Furnace Ash é— Scrap
Py
g 130T P hoor
. Converter
| 1,000.000T
5 J Converter From converter
Xygen slag . .
cquipment . 16.000T From blooming
77.800 m - ' From bar and
Blooming Mill section
902.400T
Total
Purchase
17
Bar Mill Section Mill
362,900T 241 900TF

{Shipping) Bar

362.900T

Section 241,900T
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General
fuel use

57,5007
70,400

47,200

175,100

65,900

Billet 230,400T



(b) Construction cost
Equiprnents and construction cost are shown in Table 30.

Table 30. Construction Cost

. Construction
Equipment Contents of equipment cost
{1,000 3)
Material loading & unloading Conveyer, yard, stacker, whee! 4,697
loader, crusher
Sintering 2,10 T/Dx2 4511
Blast furnace inner measurement 900 m> 19,456
1,250 T/D x 2
Lime kiln 0 TDx3 906
Converler Inner measurement 60 m> 15,294
50 Tichx 3
Blooming & rolling Soaking pit 5, 2 Hi Roughing 26,281
roller & continuous fimshing
roller
Bar rolling Heating {urnace 1, continuous 9,722
roller
Shape rolling Heating furnace 1, continuous 6,944
roller
Blast furnace blower 5,300 Kwx 3 2,858
Oxygen generating 4,500 Nm*/H x 2 5,244
Power BF gas holder & piping, boiler, 983
others
Electricity receiving Transforming equipment B64
distributing
Water supply Water pool, recovery, sea water 4,267
pumping, piping, others
Rail 1,750
Carrying machine Diesel locomobiie, torpede-car, 3,356
slag-car, bitlet-car, others
Port & harbour Quay malerial unloader, product 4,431
loading LLC
Maintenance Machines & tools 1,378
Testing Analyzing & testing apparatus 558
Office 408
Total 114,108
{Breakdown of procurement)
Imported equipment machine cost 87,081
Locally procured construction materials 7,830
Locally procured construclion cost 1,917
Total 96,828 (Unit: 51,000)

Note: [mported equipment cost is estimatcd presupposing imported from Japan.
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(c) Personnel Required

The number of required personnel is shown in Table 31.

Table 31. Number of Persons Required for
One Million Ton Steel Mill

Section Worker Foreman Ma;ltz;gflfng Total Remarks
person person person
Sintering 36 1 37
Blast furnace 114 6 120
Lime kiln 9 - 9
Converter 27 12 283
Blooming 164 3 167
Bar rolling 240 6 246
Shape rolling 160 6 166
Total 994 34 1,028
Material transporting 107 3 110
Power & water supply 92 6 98
Maintenance 373 24 397
Harbour 276 3 279
Analyzing & testing 36 - 36
Total 884 36 920
Clerical & Technical — - 400 400
Total 1,878 70 400 2,348

Note:  Wage leve! of each job category is same to that in Model L.
(Reference)  For information, comparison of productivity of land, equipment capital and

labor, three elements of production, between 250,000 TfY mill, namely Model I, and this

Model 1V is made as follows:
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Table 32. Comparkson Between the Models

of bar and section rolling processes from Model [V,

{d) Main Power and Fuel Balance

Acticle " Modet 1 Modef TV Rem:

o rhick (1,000 T) (1,000 T) emarks

. Quantity of production of

billet (A) 255 1,000

Land (B) |380,000m> | 750,000m% | (Whole Model IV)
A/B (1,000 8) 1,000,000 m?2

Equipment capital (©) 31,555 1.33T 114,108 (1,000 §)
C/A 124§ 97%

Personnel ()] 1,254 person 1,836 person| 114,108 (1,000 $)
A/C 203 T 545T 2,348 person

Note:  To make the conditions eqal, calculation is made by excluding the figures

The necessary volumes of main energy, water, fuel, etc. in this plan are shown in

the following tables.

Table 33. Balance of Electric Power

, . o v (1,000)

Section Production/M Basic unit)  pu M Remarks

Sintering 121,100 T 25 KWH 3,027 Note:

Blast furnace 75,700 15 1,135 Electric power
buying price
0.67C/KWH

Lime kiln 5,200 20 104 Eiectric unit price
at use 0.79¢ JKWH

Converter 33,300 10 833 Unit price at use
includes depreci-
ation expenses,
labour cost and cost

Blooming 75,200 60 4512 of power substation

Bar rolling 30,200 70 2,114

Section rolling 20,200 70 1,414

1,000m?
Oxygen 6,480 800 5,184
Industral
1,008 | 160 | 668
recovered ¥
Water 4,031 280
sea water 200

Others 1,893 3,818

Total use 23,809

Loss 7306

Required Volume of Purchase 24,545
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Table 34. Balance of Water

Table 34—1 Industrial Water
Section Production M B;::f 1,000 m*/M| Remarks
Sintering 121,100T 1 m3 121 [Industrial water price
1.47¢/m3
Blast furnace 75,700 7 530 Industrial price at use
1.15¢ /m3
Converter 83,300 12 1,000
Blooming 75,200 15 1,128 Recovery rate in plant
is 80%
Bar rolling 30,200 25 755 Price at use includes
. . labour cost, depreci.
Section roiling 20,200 25 505 ation of water supply
Others 1,000 elquipments, and
electric power expense
Total use 5,039 for pump
Required water supply (20%) 1,008
Table 34-2 Service Water
Section Production/M E?]sllf 1,000 m3 /M| Remarks
Boiler 53,745T 1.25mY 67  |Note:
Service water price
Others 30 11¢ m3
Total 97
Table 343 Sea Water
: 3
Section Production/M Ez:iltc 1,000 m"/M|  Remarks
Elast furnace 75,700T 2Zm® | 1,893  |Note:
Unit price at use
0.48¢ fm3
Table 35. Balance of Steam
Section Production/M liz:ls:(c T Remarks
Sintering 121,100T I kg I2IT |Note:
Blast furnace 75,700 40 3,028 Unit price at use
Converter 83,300 7 583 1.90 §/Steam T
Blooming 75,200 15 1,128
Bar rolling 30,200 30 906
Section rolling 20,200 30 606
(1,000Nm?)
Blower 109,770 220 24,149
Others 20,000
Totzl use 50,521
Loss (6%) 3,224
Required volume 53,745
’ ]
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Table 36. Balance of Oxygen

Section Production/M ?::i‘tc 1,000Nm3 /M Remarks
Converter 83,300T 60m® | 4998  |Note:
Others 834 Unit price at use
" Total Use 5,832 1.32¢ [Nm3
Loss (10%) 648
Required volume 6,480 4,500Nm>3/H x 2
Table 37. Balance of B.F.G.
Section Production/M E?]?tc 1,000Nm? /M| Remarks
Generation Blast furnace Note:
75,700T 1,800Nm’| 136,260  [Unit price at use
1.05¢ /1,000m3
Loss 3% 4,088 |calcuiated by c_alorie
Effective gas volume 132,172  |conversion basing on
heavy oil price
Blast furnace
Hot stove 75,700 700 52990 |700 Nm?
800 (1,000 k cal.)
Boiler 53,745 850 45684 |850 Nm®
680 (1,000 k cal.)
Total vse 98,674
Radiation 33,498
Table 38. Balance of Blowing Air
Section Production/M ?::f;"tc 1,000m3/M | Remarks
Blast furnace 75,700T l,t'-150m3 109,770 |Note:
Unit price at use
0.75 $/1,000 m3
Table 39. Balance of Heavy Qi
Section Production Basic T/IM Remarks
unit
Sintering 121,100T 2.5k 303
Blast furnace 75,700 35 2,649 Nate:
Lime kiln 5,200 180 936 Purchase price 13.335/T
Blooming 75,200 70 5,264
Bar rolling 30,200 50 1,510
Section rolling 20,200 50 1,010
Others ’ 200
Total 11,872
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Table 40. Balance of Coke

Section Productien E?}f;c Remarks
Sintering 121,100T 50 ke 6,055 Note:
Blast furnace 75,700 550 41,635 Purchase price 32 §/T
Total use 47,690 :Ii.l?l’listlp%‘rice 1o use
Shortage 3% 1,475 (Shortage rate 3%)
Quantity to buy 49,165

(e) Cost of production

Basing the preceding conditions, cost of production of each stage is calculated as

follows:
Table 41. Sintered Ore (Production 121,100 T/M)
Item Basic unit  |Unit price §/T Remarks
Iron cre 932kg 11.43§/T 10.66 | Purchasing unit price
11.138/T
. Iron sand 40 6.00 0.24 | Crushing expense,
Material ete. 0.30
Cost Lime stone 100 2.50 0.25
Coke 50 33.00 1.65 | Purchasing price
32.008/T
Shortage rate 3%
Other materials 28 3.00 0.08
Sub-Total 12.88
Personal expenses W- 36 person) 0.02
F 1
Electric power 25KWH | 0.78¢ /KWH| 0.19
Heavy ail 2.5kg 1.33¢ /kg 0.03
Operation Consumption articles 0.17
Cost Repairing 0.28
Depreciation 0.18
Miscellaneous expenses 0.11
Sub-Total 0.98
Total 13.86
Product cost 14.62 | Management expense
5.5%
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Table 42. Pig Iron (Production 75,700 T/M)

ltem__ Basic unit | Unit price 3iT Remarks
. Sintered ore 1,600kg 13.863/T 22.17
Material
Cost Coke 550 33.00 18.15 -
Heavy oil 35 13.33 0.47 | Mn ore, silica,
Other material 0.94 lime stone
_| Sub-Totat 41.73
Labour cost W 114 persons ) 011
F 6 3
BF Gas 700m* ?fééOOONms 0.74
$/1,000Nm
Blowing 1450m* | 0.75 1.09
Operation | Other power & water 0.39
Cost Consumption articles 0.36
Repairing 0.69
Depreciation 1.27
Miscellaneous cost 0.56
Sub-Total 5.21
By-product deduction -1.17 | BFG. blast furnace
slag
Total 45.77
Product cost 48.29 | Management expense
5.5%
Table 43, Steel Ingot (Production 83,300 T/M)
Item Basic umt | Umt price S/T Remarks
. Pig iron 990kg 45.775/T 41.60
Material ) Serap 241 35.00 8.44
Cost Other materials 222
Sub-Total 5226
Labour cost W 271 person 0.23
F 12
Oxygen 60m> 1.32¢/m> | 0.79
Ingot case 12kg 1395/T 1.67
Brick 3.05
Operation | Repairing 2.08
Cost Depreciation 0.91
Miscellaneous cost 0.70
L Sub-Total 9.43
By-product deduction -2.06 | Scrap, dust
Total 39.63
Product cost 62.91 | Management expense

5.5%
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Table 44. Billet (Production 75,200 T/M)

Item Basic unit | Unit price | §/T Remarks ]
e
Steel ingot 1,111kg 59.63%/T 66.25
Labour cost W 164 persons
F 3
Electric power 60KWH| 0,78¢ /KWH| 0.47
Qther power 0.20 | Water, steam
Heavy oil 70kg 1.33¢ kg 0.93
Operation | Roll 0.83
Cost Repairing 0.56
Deprectation 1.73
Miscellaneous cost 0.56
Sub-Total 5.43
By-product deduction -2.73 | Scrap
Total 68.95
Product cost 72,74 | Management expense
5.5%

Table 45. Bars and Sections (Production 50,400 T/M)

Item Basic unit | Unit price $/T Remarks
Billet 1,111kg 68.958/T 76.60
Labour cost W 400 persons 0.55
F 12
Electric power TOKWH | 0.78¢ /[KWH| 0.55
Other power 0.35
Heavy oil 50kg 1.33¢ [ke 0.67
Roll 0.56
Repairing 0.83
Depreciation 1.64
Miscellaneous cost 0.69
Sub-Total 5.84
By-product deduction 78kg 35.008/T <273 | Scrap
Total 79.711
Product cost 84.09 | Management expense
5.5%
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Table 46. Cost of Sales

Item Billet Bar. Shape Remarks
Product cost 7274 (T | 8409 §T

Sales cost Packing & handling 3.00 3.00

& others Commission 2.58 2,97 3% of gross cost
Interest 1.75 8.95 ,
Total 13.33 14.92
Caost of sales 86.07 99.01 FOB Singapore

Reference

Production classified by stages of Model 1

(250,000 T/Y) and

Maodel IV,

Comparative cost studies of Model I with production capacity 250,000 ton per year

and this Model 1V in stages are given in Table 47

Table 47. Comparison of Costs

Stage Classification Model I Model IV Difference
Sintered are 14.50 5{T 14.60 3T -0.10 §/T
Pig iron 50.90 48.30 2.60
Production | giee] ingot 67.50 62.90 4.60
cost Billet 79.30 72.70 6.60
Bar & section - 84.10 -
Cost of Billet 93.60 86.10 7.50
sales Bar & section - 49.00 -
(f) Monthly Total Expenses
Table 48. Monthly Total Expenses
Item Amount Unit price Q ,Ogltl)l?}SS) Remarks
fron ore 114,100 T 11.13 §/T 1,270
Iron sand 4,800 6.00 29
Mn ore 2,300 20.00 46
Silica 6,100 2.00 12
Lime stone 27,400 2,50 69
Material Scrap 5,500 35.00 192
cost Ferro-alloy 70
Converter flux 46
Coke 49,200 32.00 1,573
Heavy oil 11,900 13.33 158
Total 3,465
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[tem Amount Unit price (I,OSEIJI(SHUS$) Remarks
o
Labour cost 2,328 person} 91.07%/ 212
person
Ingot case 1,000 T 139 /T 139
Brick 255
Roll 91
Other materials 236
Repairing cost
payable 297
Electric power (1,000KWH)
charge payable | 24,500 067¢/KWH 164
Water supply Industrial 1008 3
charge (1,000 m3) 1.47¢/m 25
Service water
Operation 97 11.00
cost Depreciation Equipment 564 5% scrap value
expense useful life 16
{1,0008} years, fixed
114.108 installment
method
Land cost 1,000,000m? 50 1.81 S$Imzlyear
Miscellaneous
cost 156
Total 2,171
Product cost 5,636
Packing &
handling 69.600T 38T 209
Commission 199 3% of gross
Sales cost cost (1,0005)
& others Interest 600 Loan 94,800
average rate
7.6%
Total 1,008
Cost of sales 6,644
Table 49. Financial Balance
Fund Reguired Fund Raised
(1,000 US3) (1,000 US%)
Construction expenses 114,000 Capital 63,200
Construction nterest 12,000 Loan 94,800
Business expenses & others 8.000 ADB (7/8 %) 1/3
Operation fund 24,000 EDB( 7%) 1/3
Others(9 %) 1/3
Total 158,000 158,000
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Cost Curve by Production Scale
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D4 Recommendations

Singapore is located approximately at the center of the six countries in the sub-region. It possesseg
good deepwater weather harbours. It is considered as the most suitable place to construct a steel making
plant producing semifinished products such as billets. The amount of billets in demand in the six coup.
tries is estimated variously according to the calculating method. However, the size of demand is an jp.
portant factor for the construction of plants in the iron and steel industry. Such a construction requires
a large and intensive capital investment. This indicates a danger in risking in the construction based on
inaccurate estimates. The construction of a billet center in Singapore to supply the billet requirements
of the six countries under the aegis of the common market is recommended by this mission.

The project must be based upon reliable data and estimate on the future demand for billets in the

subregion. The plant should be built in stages.

(1) First stage — electric ar¢  furnace steel making plant using domestic and imported scrap as
raw material. This initial production will supply only the market for Singapore and Indonesta of

about 250,000 tons annually.

{2) Second stage — additional electric arc furnaces to supply together with the first stage units
about 500,000 tons of small ingots and billets. The integration of this proposed plant with the
National Iron and Steel Mills, Ltd. is suggested.

{3) Third stage — it 1s recommended that if the trend of demand would warrant the expansion
of this plant, a careful study should be made in the selection of the type of machinery and equip-
ment to meet this expansion. Iron and steel industries of the world have not decided whether to
expand their blast furnace facilities or electric arc furnaces. The comparative advantages and dis-
advantages of the electric steelmaking and the blast furnace processes should be evaluated in this
study.
It is assumed that the international scrap prices would be stabilized at certain amount in a

decade or so. Whatever would become of the international scrap price and type of facilities to be
expanded, they should be carefully analyzed by those responsible for the billet center project. The

mission recommends that the third stage should be executed considering those factors.
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E MALAYSIA

El Present Situation and Forecast of Demand and Supply of Steel Products in Malaysia

Economic background and present situation demand and supply of steel product

Malaysia consists of three districts: Saban, Sarawak and West Malaysia and 85 per cent of
its population live in West Malaysia,

Malaysia is currenty carrying out its First Malaysia Plan 1966 — 70, in which the target of
average growth rate of Annual Gross Domestic Products for five years is fixed at 4.8 per cent.

The rate of cconomic growth set in the plan scems rather low comparing with 6.3 per cent,
the actual record of zunual growth during the petiod from 1960 to 1965,

However, the economic condition in Malaysia has been improved steadily along with the
line of the Government’s development policy. The ratio of manufacturing as well as construe-
tion industries to the Gross Natiopal Products is increasing gradually and expected gain the im-
portance in the national economy as shown in the First Malaysia for a Plan.

With these economic growth for a background, the demand for steel products has been
growing steadily. For example, during 5 years from 1962 to 1967 the growth of steel products
consuntption was 14.7% on average, annual growth rate of 5.4% for the Gross National Preducts

recorded in the same period. The clasticity of the steet product consumption against the GNP

was 2.7.
Table 1. Transition of Population and its Regional Distribution
(Unit: 1,000 person)
Year Malaysia West Malaysia | Sabah Sarawak
as a whole l
1962 8,644 7,377 l 489 778
1963 8815 7,611 | 505 799
1964 9,155 7314 523 318
1965 942} 8,039 ' 544 838
1966 9,725 8,298 | 363 862
1967 10,071 8,580 588 903
100 0(%) 85.0(%} 4.0(%) 9.0(%}
Annual 209
67/62 ratio 1,165 1,163 1,202 1,161
Anuual
rate (%) 3,1 3.1 33 30
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Table 2. Malaysia:

Gross Domestic Product by Sector of Origin, 1965-70

{M.$ million)

1965 1970 Annual growth
{preliminary) (target) rate (%)
Agriculture, Forestry & Fishing 2,005 2435 4.0
Rubber planting 1,015 1,115 1.9
Agriculture & livestock 715 910 5.0
Forestry 120 205 10.9
Fishing 155 210 6.0
Mining & Quarrying 600 475 4.6
Manufacturing 665 1,070 10.0
Construction 360 530 8.0
Electricity, Water & Sanitary Services 125 2,200 10.0
Ownership of Dwellings 305 370 4.0
Wholesale and retail trade 1,100 1,370 4.5
Public Administration & Defence 425 515 4.0
Other Services 1,230 1,645 6.0
Gross Domestic Product at Factor Cost 6,815 8,615 48
Source: HBrst Malaysia plan 1966 - 70
Table 3. West Malaysia, Industmal Ongan of Net Domestic Product
Tow Mg | g | e 1 Comt | Tumporston | Wheicmied | noeng | Fedmis | Semon
1960 1000{%)| 3I7.8{%) 5.9(%) B %) 3.0(%) 5 0% 15 6(%) 4 %) 5.5(%) 1LE%)
1961 100.0 3y 1.2 3.1 36 5.1 16.2 48 63 138
1962 100.0 331 71 85 4.3 52 163 48 6.2 115
1963 1000 ns 1 20 46 32 166 4.2 63 15.0
1964 100 2958 2O 97 456 53 16,4 4.6 &8 15§
1965 100.0 B4 %3 183 4.6 55 161 43 1.2 150
Table 4 Tsanstion of Gross Domestic Products -
(Uit Thousand Miklions M $)
1957 | 1958 | 1959 1960 | 1961 1962 1963 1964 1965 1966 1967 | 6762 Annual
Growlh Rate
GDP | 4508 | 4528 | 4731 | 4978 | S3BB | S702 | 594 | 6255 | 6700 | 7075 7419 5A%

* |964 Base year Constant Market Price

Source*

LN, Monthly Bulletin of Statistics, Seplember 1968 pp 188
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Forecast of Demand for Steel Products

E.1.2 ;
Based on the actual record of the steel products consumption, the forecast of demand was
made by comprehensively examining the results of estimations made in correlation with the GDP,
and the Government’s data and with the use of cross-sectional method, the result of which s
shown in Table 7.
Table 7. Forecast of Demand for Steel Products
(Unit: M.T)
Year 1970 1971 1972 1973 1974 1975 1980 1985 |
Finished Steel 437.650 | 484.040 | 535.350 | 592.100 654.860 | 726.410 | 910.000]1,195.000
Flat Products 187.650 | 207 653 | 229.665 | 284.208 114.333 | 348.677 | 438.000( 575600
Others 250.000 | 276.387 | 305.685 | 307.892 | 340.527 377.733 | 472.000| 619400
Ratio Classified by ltems
Year 1970 1975 1980 1985
Frushed Steel 100.0(%) | 100.0(%) ; 100.0(%) | 100.0 (%)
Flat Products v 429 48.0 48.1 48 2
Others i 57.1 52.0 519 518
Table 8  Actual figures of GDP and the forecast
(Unit  Thousand Milhon MS)
Year l} 1957 1958 1959 1960 1961 1962 1963 1964 1964 1965 1966
GDP 4508 | 4528 ; 4731 | 4978 | 5388 | 5702 | 5994 | 5994 [ 6255 | 6700 | 7075
Year 1967 1970 | 1971 1972 1973 | 1974 | 1974 1975 1980 | 1985
— Forecast
GDP 7419 8777 | 9259 | 9768 | 10305} 10872 10872 11471 14637| 18238
* 1964 Base Year Constant Market Price
E.1' 3  Forecast of Demand for Cold Rolled Sheets

Smce 1t was difficult to estimate actual result of consumption of the cold rolled sheets

with the data available in Malaysi, the data prepared by the Japan lron and Steel Federation

(JISF) shown m Table 9 below was used to see the amount of sheets imported 1nto Malaysu



Table 9,

Actual Figures of Import of Cold Rolled Sheets

Operation

(1,000 M.T)
fﬁ 1961 | 1962 1963 1964 | 1965 1966 1967
ot of Colled
mport ot LOREC 1 34 1 g3
toled Sheets . 20.0 355 | 344 41.7 44.6
Gl Sheet Plant Aug. 1962, Feb. 1965 1967
FIW operation SiW operation | MGIW operation
started started started

Source: JISF and Information obtained in Malaysia

The use of these imported sheets is divided into for GI sheets and others, the breakdown of

which is shown in Table 10 below, the present state of the GI sheet plants now under operation.

Table 10. Present Capacity, Production and Future Capacity of GI Sheet Plants

(Unit: M.T)
In Aug. 1968 In 1971
: Capacrty Production (1967) Capacity Production
H
Federal lron Works (F1W) 24,000 16,000 24,000 18,000
Southern, Iron & Steel Works (S1W) 12,000 7,200 12,000 10,000
Malaysia, Galvamzed lron Works (MGIW) 14,000 3,000 24,000 15,000
; Total 50,000 31,200 60,000 43,000
| Demand for Base Sheet 30,000 41,000

Of these plants, the FIW started operation in August, 1962, SIW in February 1965, it is

operated on 12,000 ton annual production base after June 1965, and MGIW in 1967. With the

time of their first operation and the increased amount of import of cold rolled sheets, one can

tell the breakdown of the use of sheets for GI sheets and others.

Table 11. Imported Cold Rolled Sheets by Use

(1,000 M.T)

1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967
GI Sheets 4.0 150 | 250 [ 200 | 250 | 25.0
Others 3.1 4.3 50 [ 105 144 | 167 | 14.6
Total 3.1 8.3 20,0 | 355 344 | 417 | 446

Above is a presumed breakdown of the use of imported cold roiled sheet. The demand for

black sheets in 1971 15 estimated at 41,000 tons (based on the pace of expansion of capacity of
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the GI sheet plants). The demand for cold rolled sheets in 1971 for the use other than Gl
sheets is estimated at 223,000 tons against the growlh of Gl sileets in 1971 and 1967 COﬂSldermg

the elastlcxly between the growth rates of GI sheets and other ifems {‘rom 1963 to 1967

Table 12. Forecast of Demand for Cold Rolled Sheets by Use

(1,000 M.T)

, 71167
e 1967 719?8 1969 1970 1971 : o atio | A Growin
GI Sheet 300 , 350 38.0 40.0 410 14 8.8
Others 14.6 16.1 17.7 195 | 223 15 10.5

* The use for others for 1968 — 70 was estimated from lhe dverage annual growth rate in 1967
and "71, wiule that for the GI sheets by the pace of cxpans:on of producllon capmty of the
plants.

Estimate for the years after 1972 was made based on estimate of demand for flat products.

Table 13. Demand for Cold Rolled Sheets
(1,000 M.T)

1967 | 1970 | 1971 1972 | 1973 | 1974 | 1975 § 1980 | 1985

Demand for Cold 446 | 595 | 633 P 717 | 81.5 | 925 | 1050 1320 | 173.0
Rolled Sheet

E.1.4  Forecast of Demand (Import) for Billets

In Malaysia there are several makers of bars and sections and they are represented by

the Malayawata which create demand for billets,
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Table 14. Production Capacity of Two Representative Steel Bar and Section Makers

As of August 1968

Capucity . Production
Malzyawata Steel Mill (MSM) - 84,000 ton 72,000 ton
+ United Malaysia Stec! Mill ' 9,600 ton 9,600 ton

1/ In the end of 1968, capacity be
raised to 36,000 tons.

\ 2 electric furnaces be installed. (Operatioh wiii start in the
A - end of 1968)
Total : 93,600 : 81,600
(129,600)

"% Billet 1s partially used as material.

The Government of Malaysia ssued a proclamation in the Government Gazette on August
1, 1968, starting that the import of scmi-ﬁﬁlshc:‘d steel products would re;:lu‘lre Government
permissions.- The policy was adapted for the purpose of protcci:ng the Ma[ayuwata_S(eel Miil
and the permission will be given after the consultation with the MSM. Billets were included in
the jtems which requure the pernussion.

" In the near future, when the Malayawata and other makers operating electric furnaces have
raised their supply capacities of the ingot (billet) 10 the extent that will meet the whole demand,
the import of billets amounting to about 7.000 tuns will be stopped.

Further, even when the Malayawata ean not expand us faoilities fast enough to meet the
expected demand for steel bars and sections m the future. the Government will not authorize
other makers import semi-fimshed products 10 produce these items. and the shortage will be
coveted by importing finished products. Consequently. there will be practically no possibility of
importing billets, by other makers. {in cuse, the finished producis are to be imporied, they will
in the light of the Malaysw Protection of Proncer Industries Ordinance (P10) those not compete
with the products of the Malayawata.

Under these circumstances, it might be concluded that there is a great possibility that the
mmport of billets will lose its ground m the future. However until the time when the Malayawata

and other makers will complete their expansion program, it may continue as 1t is now.

E2 Present Situation of Sieel Industry in Malaysia

E21

Government’s policy on steel industry

In the First Malaysia Plan 1966 ~ 70, the Government fixed the target of annual growth
rate of industrial production at 10%, and for the steel industry, ut least 10% of growth was

estimated.
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The economic development policy of the Malaysia Government aims at a balanced
progress of national economy in general, and in carrying out the plan stress is being placed
on fostering the Malayawata Steel Mill to meel the domestic demand for steel products.

The Gover-nment of Malaysia enforced on August 1, 1968, a policy of broad restriction
of import on the steel products and as a result strengthened its control over illegal import of
steel products through strict customs surveillance. The Government has been taking every
possible means to protect and develop the industries by virture of the Pioneer Industries
Ordinance. It intends to make the Malayawata Steel Mill the axis of Malaysian stee! industry
performing the role of supplier of semi-finished products and pig iron to the domestic makers

The Government is also positively promoting a policy of industrialization of the nation
in consideration of the stagnation m natural rubber market and uncertainty in the future of
tin resources, both of which have been the major export goods. Under these conditions, the
development of steel industry with the Malaywata Steel Mill as its nucleus will have an

important position,

Outline of present situations of steel makers and mills
The present situations of major steel makers are summarized as follows:

2.2.1  Malaywata Steel Mill (Integrated Iron and Steel Plant)

The mill was founded 1n 1960 by native capital and becamie a joint venture of
Malaysia and Japan mn Aug, 1950. It1sa umque integrated iron and steel plant with
charcoal furnace 1n Southeast Asia designated by the Malaysia Government as the
Pioneer industrial enterprise. 1t has authonzed capital of M.$250 million and paid-up
capital of M.$31.10 million, the composition of which being 61% of Malaysia and
39% of Japan at the end of 1967, including the capital participation by the MIDFL
(51%) in July 1967 and the International Financing Corporation (IFC) 10% in August
1967.

The mill 1s located at Prat, at the opposite shore of the Penan Island, occupying

the area of 45 acres.

(1) Selection of Prai as the location of mill

The reason why Prai was selected as the location of the null may be (1) the
Government had designated the area as the important regional development area for
heavy industnes and tooh measures for development and the area is backed by a large
market for steel products, (2) 1t 15 favorably located for acquiring raw materials
because the Keda Iron Mine is in 80km distance to north and the Ipo lron Mine and

the hime stone muine 176 km south, (3) water of the River Prai can be used as
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industrial water and the electric power can be steadily supplied by the nearby

national thermal power station (started power supply in 1966 with least lost in
transmission, {4) it is close 1o {he prer of Prai Port, eificient ore shipping port when
expansion of facilities is completed and (5) it is conveniently located to acquire rubber

goods as the material of charcoal to be used n the charcoal furnace.

(2}  Outlme of the fuctities

The layout of the whole cquipment of the mill is made thoroughly from the raw
muterial to the finished products, and it may be one of the most rationalized design for
a plant of tlus scale in the world.

The amount of caprtal nvestment underation is 75 million Malaysia dollars
(including 55 million M. Dollas for the purchase of cquipment). And survey of the
site was made i August 1965 and ground clearng followed. The construction work
of the mull started in Maich 1966. The rolling mill was put n operation on May 20,
1967, the Blast furnaces and the LD converters were commusstoned m August of the

sHme yeur.

Outline of the Facilities

Factlities Equipments Contents
Blast lurnace Furnace | Charcoal furnace, mner volume 145 m3 . 170 M.T/day
Hot stove 3
Gus cleaning fuciity i lme 20,000 N m3/H
Ore preparation Facility I line 60 T/
Sinteting Sintersng plant i I3 m? 260 T/D Main venulator 350 kW
Lime kiln Lime kiln 2 10°T/D Main air blower 22 kW
10 T/D Mamn air blower 22 kW
Converter L.D. Converter 2 I 2 T/CH Fuinace body removable vessel type
Mixe 2 Ladle type. 80T
Ellmg Reheating furnace ! 25T/
Roughng nutl 2 High  AC 75kW
Intermediste mull 4 2thgh  AC 1,000 kW
Finshing mill 6 IHigh AC 1200 kW
Aunddiary Oaygen generatol 2 500 M m3/11
Boder 2 1510/
Power sub-station ! I 1/33kV. 4500k x 2
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Among these equipment, the blast furnace and the 1D converter have specific
features. The blast furnace is a charcoal furnace which utilizes mainly the rubber
woods.

To supply charcoal to these furnaces ever since the Mill was put in operation,
the Malaywata Charcoal Co., Ltd., a subsidiary of the Malayawata Steel Mill, has beeq
producing 4,000 tons of charcoal a month a month by 18 charcoal kilns, each having
a capacity of 12 — 18 tons (monthly) located in 7 kiln-centers in a radius of 35
mules from Prai. This charcoal company was merged to the Malayawata Steel Miii
in July 1968 and i1s now operating as the charcoal Division of the Malayawata Steel
Mill.

The converter has adopted a2 new method of furnace body change-removable

system, which greatly contributed to the umprovement of operation efficiency.

{3) Expansion Programme

At the end of 1968, the Mill will sce the start its 2nd expansion plan, which was
originally scheduled to start in April 1968 but was delayed for some reasons. The plan
was worked out in line with the Malaysia Government’s policy to provide practical
protective measures for the Malayawata Steel Mill (restriction of import of competitive
products and strict surveillance through customs office for illegal import. The expansion
plan calls for the mstallation of a new blast furnace of 170 ton (145 m3) a day capacny
and a large size roiling mull, stand, and the enlargement of ingot storage yard, etc,

It aums to raise the production capacity of the mill over 110,000 tons in terms of steel
products as early as possible so that the cost of production may be reduced by mass
production. The Pla mull also realize a well balanced installation of equipments and
enable the supply of stecl products of good quality at low price.

With regard to the operation of the blast furnace, expansion of sintering equipment
was excluded from the plan since it produces sintered ore instead of 100% sintered ore
matenal used i the past. After pracuical test of the equipment, they had confidence m
successful use of it.

As a result of growing diversity in demand, various kinds of products will be added

to the present product of round bars

(4) Others

For the construction and operation of the Malayawata, The Yawata Iron and
Steel Co. of Japan s offerring extensive cooperation. Arrangements between the two
compaittes provide that the Yawata 1s to provide technical assistance, general equipment

and technicians, ete. The Yawata 1s providmg assistance and mantaining close
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cooperation with the Malayawata in the phases of plant construction and the

operation of mill in such fields as management, planning, purchase of eqﬁipments,

transportation, etc.

Gulvanized Sheet Mills

(1} Federal Iron Works

This 13 a joint venture of the native Chinese capital (Yew Lian, Lid.) and Japanese
firm, designated by the Malaysia Government as the Pioneer industrial enterprise on
June 11, 1960, and produces hot dipped galvanized sheets. The mill, located 1 the
industrial estate 1n Pataling Jaya, started its operation in Auéust'l%'l and has a

production capacity of 24,000 tons on the average of two consecutive years.

{2) Malaysia Galvanized tron Works Lid.

This, tike the Malaysia Galvanized Iron Pipes, Ltd., located next to it in the
industnial estate at Petaling Jaya, is a subsidiary of the Soon Seng & Co. (12-A Jalan
Tandang, Petaling Jaya, Selangor). It was established in 1965 with a locally invested
capital of USS$330,000 (¥120 mullion). 1t’s monthly production capacity is 1,200
tons of hot dipped galvamized sheets of No.25 and No.35. Though the mill has two
galvanizing hnes (3 feet wide and 4 feet wide respectively), only one ! line of 3 feet

wide 15 now m operation.

(3} Southern Iron and Steel Works Ltd.

Located 20 mules south of Prai, on the opposite shore of Penang Island in West
Malaysu, the mill 1s capitalized at M.S1 million and produces galvanized sheets and
round bars. The mill 1s voder the guidance of the Sumitomo Metal Industries, Ltd.

of Japan for operation.

(a) Galvanized sheet Division

Annual Production capacity js 12,000 tons (Hot Dipped), The machine,
manufactured by the Tamsaka Iron Works of Japan to treat the sheets ranging
from No.26 - No.39 was first put in work in 1965 and 15 now producing

mainly No.35 sheets.

(b) Ba Division

Its facilities consist of a heating furnace of 3 — 7 tonsfhourly one stand of
2 high 8-1/2" x 20" roughing mill and 6 stands of 2 lugh 8-1/2" x 16’ finishing
mill to produce 5-1/4” — 17 bars with a monthly capacity of 6,000 tons n 3

shifts.
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Steel Pipe Mills

(1) The Steel Pipe Industries of Mataysia, Ltd. (Under Construction)

It was established in April 1968 as a joint venture of the Japanese firms and the
Hong Leong, Hong Bee and Kim & Co. of Malaysia, the share of 40% of the joint
capital being possessed by the Japanese firms and 51% by three other local firms.
Annual production of 14,000 tons electric welded pipes is being planned for the
proposed mill.

The mill is now under construction with the work schedule calling for the
completion of piling of the mill site by the end of November 1968, closing of bid
for building construction (biders will be native contractors only) by the end of 1968,
completion of building by January 1969, completion of installation of electric welded
pipe mill and auxiliary equipments by March 1969, and the commencement of
operation in May 1969.

The site of the mill is expected to be on the opposite shore of the Penang Island

(B’ worth).

(2) Malaysia Galvanized Iron Pipes, Ltd.

It is a subsidiary of the Soon Sen & Co., one of the leading financial trust in
Malaysia. It produces electric welded pipes, and operate purely on local capital of
USS$ one million at the end of July 1968. The null site is in Petaling Jaya industral
estate and the head office, at 23, Jalan Melaya, Kuaia-Lumpur.

It has a high frequency induction welded line in operation te produce 12”7 — 4”
pipes with a monthly capacity of 2,500 — 3,000 tons and an equipment (monthly
capacity 1,000 — 1,500 tons) for the production of pipes less than 2", which is at
present not in operation.

Its products conform to the B S Standard. The area of the mill site is 4.5 acres.
the buildimg floor area being 60 feet x 540 feet. 80% of its selling is the galvanized
pipes and 20% black pipes.

As to the equipments for tinning, it has 4 tinning lines and one high pressure
steam cleaner.

The customs tariff for the imported goods competing with products of this mill

is set very high to protect the mill and this impressure has been proved to be a success

(3) K. G. Boon & Cheah Steel Pipe, Ltd.
It was set up on June 12, 1962 as a Government designated Pioneer industnal

enterprise. The old name of the company was C & E Morton (Malaya) Ltd.
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As a subsidiary of the K. G. Boon & Cheah Co., Ltd., a leading civil engineering
and construction concern in Malaysia, it produces electric welded pipes. Though it has
monthly production capacity of 1,000 tons, actual record of production has been around

500 tons 2 month.

The location of the mill is Site No.2, Industyial Estate, Ipoh, Perak.

Bar Milis

(1) Dah Yung Steel Mfg, Co., Ltd.

Located in the subrubs of Kuala Lumpur, the mill produces 18 tons of bars a day
per shift (360 tons monthly), operating 20 days a month. The sizes of the products
are from 9 mm to 20 mm. The equipment is one line of 22 high 14" x 27" 2 stand
rolling mill, one line of 3 high 14 inches 1,200 mm 2 stand mill, a heating furnace of
2 ton/hour and 2 electric arc furnaces, the capacity of which being 3 tons and 4 tons

at a charge respectively.

{(2) United Malaysian Steel Mill

It is a round steel bar maker operating electric furnaces, located in the industrial
estate of Petalin Jaya in the suburbs of Kuala Lumpur. Formerly it was a reroller of
round bars using the ship breaking scrap and was named the Sincere Rolling Steel Mill.
The mill had been closed for sometime after the conflict of views between the manage-
ment and the shareholders on the expansion program of the mill and was reopened in
July 1966 under the present name. [t produces 800 tons of round bars by operating
8” — 7 stand cross-country mill. Additional electric furnace and rolling mill are now
under construction with the investment of 3 million US dollars of its own fund.
Installation of the rolling mill was completed in April 1968 (a second hand rolling mill
which had been stored at Hong Kong was imported} and the electric furnace, in
September 1967.

The newly equipped rolling mill has 2 stand 14” roughing mill and 8 stand 2 high
10" intermediate finishing mill, with a monthly capacity of 2,500 — 3,000 tons on 2
shifts. This mull is to be used for the production of small size pipes of 3/8"” — 5/8".

The specification for his electric furnace, made by the Ushio Works of Japan, calls
for 6 — 8 ton capacity, 2,500 kW, top-charge type and with oxygen blowing apparatus.
The oxygen is supplied by the Malaysian Oxygen Co.

{3) Southern Iron & Steel Works, Ltd. (See above V-2, b) 1i 3)
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£.3 Malaysia's lron and Steel Making Facility Plan

E.3.1

Results of a Stvdy of the Recommendation Presented by the ECAFE First Survey Mission on

the Possibility of Hot Strip Mill Construction

The Malaysia Government has reaffirmed that it will continue its policy for the develop-
ment of national steel industry with the Malayawata Steel Mill as its center. Therelore, it may
be said that the problems concerning the hot strip mill have close relations with the future of
the Malayawata. We made a study on the matter by giving due consideration to the Malayawaw
and come to the following conclusion,

In Malaysia there 1s the Malayawata Steel Mill at Proi District, the unique integrated steel
mull 1n Southeast Asian countries, which is now in favourable operation producmg mainly round
bars. The mill consists of a small sized charcoal-blast furnace, a LD converter of vessel-exchangeable
type and a bar mill. The blast furnace 1s unique for its of charcoal made from the waste rubber
woods in the nearby rubber plantations to reduce wron ore  The cost of pig iron production s of
the such level as that of modern large blast furnace. The converter which adopted the newest
techimque of exchangg vessel has excellent efficiency. However, only one blast furnace 1s
currenty 1n operation, for the converter s furced 1o be mn idle operation because of hmuted
quantity of pig ron. The bar muli, though ut has potentiality to double 1ts production capacity
with a new addition, 1s not in full operation as yet. As a result, the interest and depreciation
expense per ton of ingot and bars run high and in turn. the production cost of steel bars wiil
have to be rather high.

To cope with this situation. a plan 1s being worked out  Under the plan another blast
furnace of same capacity as the one now m aperation will be mstalled and a portion of the
rolling mill will be expanded so as to double and balance production of each facility fiom blast
furnaces to bar nulls. If this plan s carned out successfully, a large reduction m the production
cost can be expecied. Even when two blast furnaces are 1n operation, the Malayawata's integrdl
won and steel making system will have no reserve capacity to produce items other than bars and
secttons.

It 1s sad that in 1967 when the Malayawata made a study on the feasibility of constructon
of the tin plate mll and the reverse mill, a ¢conclusion was made that cold sheets and hot coils,
the main base matenals, would have to depend on the import.

The First Survey Mission, ECAFE had an idea to make 2 study on the possibility of
erecting a hot stnp mill in Malaysia (Malayawata). The idea was based on the thought that the
next stage of the Malayawata’s development program should be in the field of flat products

However, a hot strip mull should have 2 minimum annual production capacity of 1,000,000

tons to operate economucaily. It will hardly be able to expeet its normal operations on
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E.3.2

economical scale due to the shortage in domestic demand at this moment.

By the way the demand for cold rolled sheets in Malaysia in 1980 15 estimated at abou
132,000 tons and the demand for hot coils, products of hot strip mill, including hot rolled
sheets will amount to 330,000 — 350,000 tons. And even in 1985 the demand will be only
430,000 tons, which is far less than half of annual production capacity of hot strip mill.

The quality of pig iron produced by the charcoal furnace of the Malayawata is too good
to be used as raw material for ordinary steel such as marchant bars. Effort should be made to
make high quality products such as special steel bars by taking into consideration the future

trend of demand in the community.

Study on the Possibility of Constructing 2n Electralytic Tinning Plant in Malaysia
3,21  Background of the Proposal

In view of the present demand and future praspect of demand for tin plate and the
existence of tin ore as the natural resources in Malaysia, construction of the tinning
plant is deemed appropriate,

The Government on its part has a positive intention to set up such a tinning plant.
Under these circumstances, it may be said that there is great possibility of for the
construction of an electrolytic tinning plant in the future.

All the demand for tin plate in Malaysia is being met by import.

Amount of Import of Tin Plate in Malaysia:

Year (C.Y.) 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1667

1,000 M.T. 7.0 107 | 7.3 16.4 154 | 242 | 259

Note: (1) Figures for 1967 are based on the estimate.

(2) Includes the tin plates of WAST, [f only the tin plates of Prime is

to be culculated, the figure will be less than the above.
Source:  Japan Iron & Steel Federation

As shown above, Malaysia’s demand for the plate 1n 1966, nearly ali of which is
for electrolytic tin plate, was about 2,000 M.T per month, and the demand has been
steadily growing at the rate of 70% annually. However, it must be said that such
demand alone is not enough to make the project feasible, and it would take approxi-
mately 10 years before the construction of the electrolytic tinning line 15 possible.
The demand in 1975, 1980 and 1985 1s estimated at about 3,700 T/M, 5,150 T/M
and 7,250 T/M respectively.

Fortunately, Malaysia as a major tin producing country, is in a favorable position
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to obtain tin at the low price. The proposed tinning plant will have a production

capacity of 5,000 tons per month in the initial operation around 1980 and eventually

10,000 tons in the future.
322  Plan for Production Facilities of the Electrolytic Tinning Line.

(1) Stages of construction

In principle, the facilities should be expanded according to the growth of demand.
In the proposed plan the phase of construction is divided into the following two stages,
setting the initial capacity of the tinning line, the major equipment, at 5,000 t/month

and later expanding it to 10,000 t/montli.

— First Stage —
Coil preparation line I set 15,000 T/month
Tinning line 1 5,000 7
Shearing line 1 8,000 "~
Recoiling line [ 6,000 ~
Packing line {one set each for coils and sheets)

— Second Stage —
Tinning line {expansion) 10,000 T/month (Capacity after
expansion}
The timing of the second stage will be decided according to the growth of demand.
The foundation wotk should be completed in the first stage so that the period of sus-
pension of operation of hines caused by expansion works may be limited to about one

week.

(2) Main equipment

() Coil preparation line

Weight of coil: 10 tons

Thickness of coil: 0.1 - 1.0 mm

Width: 457 — 1,067 mm (before side trimming)
Feeding speed: 30 m/minute

(Note) Since this line 1s used for rejecting faulty coil and for coil-trimmng,

this line can be disposed of when pre-treated coil is supplied.
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(b) Tinning line

©

(3) Bu

Ex

No. of plating tank:
Weight of plating:
Tinning speed:
Size of products

Thickness
Width
Weight of coil
Width of coil
Shearing line
Size of strip
Thickness
Width
Weight of coil
Size of products
Width
Length
Line speed

dget for Equipments

pense for plant site is excluded.

First stage

Coil preparation line
Tinning line
Shearing line
Recoiling line
Packing line (2 lines)
Crane {5)

Building and equipment foundation

Auxiliary facilities
Power facilities
Water supply and drainage
Others
Total

7 (14 after expansion)
(for each arez) 2.8 — 11.2 grlm2

244 m/minute

0.1 — 0.6 mm
457 — 965 mm (18” — 38")
10T

max. 1,016 mm

0.1 - 0.6 mm
450 — 1,050 mm
10T

449 — 1.021 mm
457 — 1,105 mm
107 — 380 m/minute

(Unit: USS)
469,444

4,168,666

1,388,888
588,889
347,222
208,333

2,611,111
(including offices)

638,888
1,472,222
361,111
180,555
12,434,329

(If the coil preparation line excluded: minus US$638,890)
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. (Unit:US$)

Second stage
_-T@nningline(expansion) e . 1,555,555 .
_Building (expansion) ' - 125,000 ‘
Power, etc. {(expansion) S e 250,060
Total . - 1,930,555
Grand Total l4,364,8$4 (13,725,994)

The layout of the plant is shown at the end of the report.

(4) Technical Recommendation )
As the production of electrolytic tin plates requu'es extremely high technical skill

and circumspect care in operation, thosough training must be given to the operators for

a long period of time. Therefore, before the plant is put into operation, it is hoped that

a number of engineers and operators be sent o the industrialized countries including

Japan to obtain necessary knowledge and skill. Ina series of processes, if a slight error
is made or material or products treated roughly, the product yield of the plant will be
reduced greatly, which in its turn endaangers the profitability of the plant.

Generally speaking, it is desirable to operate continuously the tinning line; if
operated in an intermittent way, the yield of products will decline. It is recommended,
therefore, the construction of this equipment must wait till the time comes when there

becomes sufficient demand to enable the plant operate in its full capacity.

Layout of the Elccrrolytic Tinning Plant
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F. THAILAND =~~~ T

?fé§e}1{ Sit:lfgtion and Eutlite Prospect of Demands for ﬁ'gn and Steel in Thailand B o

,F:_i.l Ecqnomip background and present demands for iron and steel

. In recent years Thai economy has been continuing a high level growth. Its annual average
growth rate dufing the period of 1958 — 1968 is 7.8%, and the percentages of the manufacturing
and construction industries in GDP are increasing. Also the foreign currency reserves have main-

tained a level nearly matching the payments for annual imports.

Table 1. Gross Domestic Products in Thailand (1968-"68)

(10* Million Baht)

Year 1958 | 1959 | 1960 | 1961 | 1962 | 1963 [ 1964 | 1965 | 1966 | 1967 | 1968

GDP |48.7 |[538 (594 |620 )653 (7.7 |76.8 |829 |90.0 | 964 |[103.6

Growthl 06 |15 {104 | 44 | 53 | o8 |71 | 79 |86 | 70 | 15

Source: U.N. Monthly Builetin of Statistics, March 1968 PP189, however, it is presumed that the in-
crease in 1967 was 7.0% over 1966, and the increase in 1968 was 7.5% over 1967.
(MNational and Social Development Plan Revised Copy BC 2511 (1968) Office of the National
Economic Development Board November 1967. PP 9).

Note: 1962; Base \’ear Constant Price

Thousand Millions of National Currency Unit.

Table 2. Industrial Origin of Domestic Products

Total Agnci&u! e Mining Mfg. Cbrf“- Tar-m;i[:-r ' Whué:; e Housing fa:i:?lt: & gltl?lﬁé

fishery uction | munjcations | retail defense | services

1960 (100.0) 38.9 14 10.5 3.6 7.5 17.3 : 46 4.3 11.4
\_l_?gl (100.0) . 38.6 L.5 11.1 3.6 7.2 17.2 4.5 4.9 11.4
1962 {100.0) 2 1.5 114 4.1 14 t7.7 44 4.6 11.6
1963 (100.0) 36.4 1.5 1.4 4.9 7.2 17.5 4.4 4.8 119
m‘* {100.0) 338 t.9 11,7 50 7.8 18.7 4.4 4.7 12,0
1965 (100.0) 32.7 2.3 12.4 5.1 8.0 18.6 4.3 4.6 12.1
| 1966 (100.0) 334 24 12.8 4.8 7.8 18.3 3,1 4.3 12,1

Source: U.N. Economic Survey of Asian and the Far East 1967 PP 149
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Table 3. Coﬁsumptiqnybf Steel in GDP*

_ 66 / 62 )
Year {CY) 1962 1963 1964 1965° | 1966 - yAnnuai- |- Annual} Remarks
L . ratio rate
Stee! consumption I 2 - " 1981 | 1ss - 'Elasticity of
CL00MT) (&) 289.1 355.9 | 385.5 4423 | 5150 781 | 155 srawth of
GNP (B) ) - steel con-
1962: 1,000 mil. 65.3 71.7 76.8 - 829 < 90.0 1.378 8.4 |sumption to
bahts growth of
Steel consumption ’ - A GNP is 1.85
(1,000 M.T.) per 4.43 4.96 | 502 5.34 572 | 1291 6.6
10,000 mil. bahts " T : T -
Population: N - C -
- millions at end of| 28.0 23.9 29.8 30.7 31.6 [.128 3.1
year - ' - -~
—
Tabfé 4. Tendenéy of Increases in Imports and
Foreign Currency Reserves ’
Foreign currency G{dss imparts
Year (CY) Million USS
1964 649 ' 681
1965 632 736
1966 900 884
1967 985 993
Annual ratio 1.518 1.458
6764 Annual rate 149 134
Sources: IM F, International Financial Statistics
Table 5. Actual Value of Capital Formation
(Unit: 10,000 mil-bahts)
1960 | 1961 | 1962 [ 1963 | 1964 | 1965 | 19667 | 1967
Actual
value 93 106 [t27 [152 |[17.3 {189 |202 | 224

Source: National Economic and Social Development Plan Revised copy
B.E. 2511 (1968) PP15

Note:

Current price

Of the gross domestic production (GDP), the growth of capital formation, is mos! closely

related to the consumption of steel, has continued at an average annual rate of 13.4% during

the seven years from 1960 to 1967. 1t is due to such a remarkable economic development Lhat
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““the steel consumption” has been increasing at a rapid pace. The steel consumption growth during
the 4-year period of 1962 — 1964 was at a rate of 15.5%; while the growth of GNP was at 8.4%.
" . Thus the elasticity of the steel consumption growth against the growth of GNP was 1.85.
Table 6, Growth Ter;dcn(;y of Apparent Demands for Steel
During Past 5 Years .

(Unit: 1,000 M.T.)

Ly T Year . .

Kind of stecl” : _ Year 1562 1963 1964 1965 1966
L Universal steel p!

e et g | 227 | s | 36s | 376
"~ | Gold rolled plate T 64.3 78.5 105.7 20.2 118.0
. | Hoop 0.9 09 . 2.1 2.5 5.1
Fat | Tnplate - 146~ | 131 | 180 209 309
products - -Galvanized sheet (Gl sheet) | 60.8 69.6 795 0.2 1088
Steel pipe . . . 185, -F 303 26.5 37.7 43.0
Sub-Total . 178.3 215.1 160.0 268.1 344.4
- Duplicated production -60.0 -70.0 -85.0 -117.0 -155.0
Total of steel plates 1150 145.0 175.0 151.0 190.0
Bar 1146 | 1284 | 1435 | 1875 | 2316
Shapes 12.8 18.4 21.5 24.8 346
Wire and wire products 44.7 44.9 50.2 556 34.7
Sections & Sub-Total 1721 1922 215.2 267.9 300.9
others Duplicated production 5.0 -6.0 1.0 -1.2 7.2
Total of sections 167.1 | 1862 | 2082 | 2617 | 2939
Others 0 24.7 23 296 313
Grand total 2891 | 3559 | 3855 | 4423 | s150

Note:  Duplicated production of steel plates refers to tin plates, material plates for galvanized
sheet and material plates for welded steel pipes; and that of sections to secondary pro-

cessed wire products.

F.1.2  Forecast of demands for cold rolled sheet

1.2.1  Present situation and general picture

For the five years from 1962 to 1966, the apparent demand for cold rolled sheets in-
crease and an annual growth rate of about 13%. The principal factor for this increase was the
demand for the base sheets for GI sheets and tin plates, which accounted for abgut 70% of the

overall demand. Other [actors are the fact that galvanized sheet. (GI sheet) mills entered a
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full scale operation in 1962 and that the protective import duty of 2,000 bahts (US3100) per

ton have been enforced. B -
The greatest part of the demands for galvanized sheets was f(i)rililo.Bsivcorrugated pro-
ducts and a great variety of No.14 to No.35 plain GI sheets. The average purchase-price of base
sheets (on mill delivery) is 3,210 bahts per ton. Most of thick sheets are used for the manu-
facture of water tanks.
major products. The percentage of these in corrugated sheets is 70%. The wholesale price of
GI sheets of 2.5 ft in width is 1.88 — 1.90 bahts/foot (No.35). The custom duty for No.35
black plate is 100 bahts per ton, that for zinc 10% of C & F, that for GI sheets 2,000 bahts
per ton. 7
Tin plates are largely demanded in 75 — 107 pound products for the manufacture of
tabacco and oil containers, and demands for the manufacture 61‘ milk cans are also increasing

recently. The demand season for GI sheets is the period of June to September.

1.2.2  Present situation of GI sheet and tin plate mills, and expansion plans
At present Thailand has a total of four Gl sheet and tin plate mills.

GI Sheect Mill as of Aug. 1968

Company name Rated Capacity Production
Thailand Tron Works X *
(TIW) 60,000 (5 units) 38,235 3
Sangkasi Thar 2 70,000 (5 units) 53,652 !
Galvanizing (5.K.T.) 24,000 (2 units) 16,113

154,000 108,000

Tin Plate Mill as of Aug. 1968

Thai Tin Plate Co. (T.T.P.)
24,000 (hot dip
5 units)

8,000 (2 units operating)*3

Note: *#1 Excluding annual production of 1,200 t of colored, coated sheet.

*2 An additional line with annual production of 12,000 t is now under construction
*3 Production began in 1967

1.2.3  Prediction of capital formation with GDP as a premise

In order to make a prediction of the demands for cold rolled sheet in connection with

the country’s capital formation in GNP, computation of their future values is necessary. As to
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the future values of GNP and CF (capital formation), the fellowing method was employed:

(1) .GDP

The forecast was made on the basis of the actual values up to 1966, the Thai

Government’s data for 1967 and 1968 and the Thai Government’s Second Economic

Development Plan, information directly derived from officials interviewed and other
sources for 1969 and after.

Table 7. Forecast of GDP in Thailand (1969 — 1985)

(10,000 mil. bahts)
Year 1969 | 1970 | 1971 [ 1972 | 1973 | 1974 | 1975 | 1980 | 1985 | 70/66 | 8570
GDP 1116 §120.2 | 129.2 | 138.9 | 1493 | 160.5 | 172.5 | 2419 | 3353 | 1.335 | 2.789
l_g‘l‘;‘“h 27 17] 15| 2s| 75| 75| 75| 70| 67|75 |7
Source: Based on actual results and by referring to:
1} Report of the Survey Mission on the Development and Expansion of the lron & Steel
Industry in South - East Asia.
2) The Second National Economic and Social Development Plan (1967—1971), infor-
mation directly given & data of Japan Iron & Steel Federation.
{2) Capital formation (C.F.)
Based on data of Thar Government and United Nations (up to 1967); the Second
National Economic Development Plan and information direcily derived from officials
concerned.
Table 8. Presumed Values of Capital Formation
1968 5 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1980 | 1985
Prosumed | p44 | 265 | 288 | 312 | 331 | 354 | 379 | 405 | 517 | 644

Source: National Bconomic and Social Development Plan Revised copy B.E. 2511
{1968) PP9-15

Note: (1) Current Price

(2) Based on data of the Second National Economic Development Plan and

information directly given by officials concerned.



1.2.4  Forccast of demands for steel plates and Gl sheets and Tint plates

The demands For steel plates in 1970, 1975 and 1985 was analyzed by correlatiig the
values of the expected future GDP and CF, and GDP’s corielation value which indicated, through
intra-polaration, a value approximate to the past actual results, was taken.

Resuit is as follows:

Table 9. Apparent Demand for Steel Plates Presumed
by GDP Corrclation

{Unit. 1,000 M.T.)
1970 1975 1980 1985
Demand for flat 260.7 388.3 557.6 785.5

70/606 75170 80/75 85/85
Annual growth rate 3.2 33 7.5 7.1

*Reference:  Values of demand, actual and presumed by Thai Government

For flat products 1,000 M.T.
1963 150
1966 200
1967 300
1975 480

Note.  Informanion was given by concerned officials
Forecast of consumption of GI sheet and tin plates, made an basis of actual sale

record of various companies.

The actual sale results have followed the tendency as shiown below:

Table 10. Actual Consumptions of Gl Sheets and Tin Plates

B.I. Sheet, um piates sale tendency Cold rolied sheet
SKT Tiw FEW | Sub-Total TTP Total (impaorted)
6l 220 18.5 — 405 | N.A, N.A. 49.6
62 | 324 29.0 - 614 | 10 68.4 64.3
63 31.0 31.0 - 620 } 7.0 69.0 72.5
64 41.0 31.0 10.0 820 | 7.0 89.0 105.7
65 | 410 33.0 15.0 89.0 7.5 96.5 80.2
66 39.1 310 15.0 85.1 1.5 92.6 118.0
67 537 38.2 16.1 108.0 1.5 115.5 153.9

Note:  The sale volume n 1961 — 1967 was atlained on the basis of spot hearing, but

TTP’s was attained rom s capacily and production.



As shown above the apparent consumption of GI sheets produced from cold rolled sheet
sometimes exceeded the actual import volume of cold shect. This is due to the fact that in those
years their inventories were counted out. The exports and imports of Gl sheet being unavailable,
it would be appropriate to presume the consumed value on the basis of the sales by a company
producing them. Such figures on sales considered approximate to the production value. The es-
timated consumption values of GI sheets on the basis of GDP and CF are approximated to the
actual past values by the intra-polaration of the forccast correlation equation, the one correlated
with CF has more appropriateness than that with GDP. The calculated values on CF are taken

for the forecast of the consumptions of GI sheet as follows:

Table 11. Forecast of Consumption of GI Sheets on Basis of CF

(Actual basis of sale volumes)
(Unit: 1,000 M.T.)

1961 40.5 1965 39.0 1975 181.2
1962 614 1966 85.1 1980 230.5
1963 62.0 1967 108.0 1985 286.4
1964 82.0 1970 129.7

Note:  Actual results up to 1967.

As for the production of tin plates, Thailand’s sole producer, Thai Tin Plate Co. has se
far produced them at a level of 7,000 — 8,000 tons a year. Even f it increases production by
300 tons 3 month m anticipation of orders for tin plates for metal boxes, the manufacture of
which is expected (o start in 1970 — 75, its annual production will be only about 12,000 tons.

Meanwhile, the apparent consumplion of tin plates in 1966 reached 30,900 M.T., and
a considerable amount of tin plates, largely electrolytic tin plates, were imporied that year.

Against this 30,900 M.T., the above Thai Tin Plat’s production percentage is 27%. If
this is adopted as the percentage of the domestic production of hot dipped tin plates n the
forecast for apparent consumption of tin plates, the future production of the plates becomes

as follows: '

Table 12. Prospects of Consumption and Production of Tin Plates

(1,000 M.T.)
1965 1966 1970 1975 1980 1985
Gross consumption 209 30.9 39.0 49.0 63.0 80.0
Production 7.5 75 1 120 12.0 17.0 21.6
lmport 13.4 234 21.0 37.0 46.0 58.4
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Table 13. Overall Prospects of Consumption and”. -
Production of GI Sheets, Tin Plates-
(1,000 M.T)

1966 | 1967 1970 | 1975 | 1980 1985

G. 1. Sheet 85.1 1080 | 1297 | 151.2° | 2305 | 2864

Tin plate 7.5 1.5 12.0 120 17.0 “21.6

1.2.5  Demand for cold rolled sheets in fields other than the manufacture of tin plate and

GI sheet.

Cold rolled sheets for other than tin plates and GI sheets are also needed for manu-

facturing steel pipes, furniture, drums, etc.

The articles which are produced from such imported cold sheets are classified as {ollows

Table 14. Classification of Uses of Imported Cold Rolled Sheet (in 1967)

Use for Imported cold sheets Weight %
For mfg. of steel pipes 8,000 M.T. 5.2
As base plates for Gl sheets 103,000 66.9
for Tin plates 7,000 4.5
Others 35,900 234
Total 153,900 100.0

Note: (1) Imported: Jan. to Dec. 1967; the percentages of imported cold shects
by use are calculated on the basis of imports from April 1967 to March 1968,
(source: The Japan Iron & Steel Federation’s data.)
{2) Quantity of imported cold rolled sheets is not identical with the con-
sumption quantities by use due to inventory condition, elc., so that only the

percentate of weight were adopted.

On the basis of the above figures, the amount of cold rolled sheets used for pipes was
attained from their weight pereentage in 1967, and that after 1980 inclusive was attained from

the past tendency by correcting the weights as shown in Table 15.
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Table 15. Forecast of Related Articles Causing Consumption
S . of Cold Rolled Sheet

P i

01967 1970 ; 1975 1980 1985

: 1,00 T,600 1,600 1,000
Use for M % M | % [ ar ] % TR0 g MT| %

G.I Sheat 108.0° | 669 | 1207 181.2-1 23051 286.4 -

] ,10.0 Y65.0 60.0 55.0
Tin Plate .5 | 45 | 1204 120+ 17.0 4 2164/
Others 46.2 | 286 | 607 | 300 | 104.0 | 350 | 1650 | 400 | 252.0 | 45.0
Total 161.7 | 100.0 | 2024 | 100.0 ; 297.2 | 1000 | 412.5 | 100.0 | $60.0 | 100.0

Note: (1} The consumption amounts of GI sheets and tin plates for 1970 — 1985 are those
assumed from the actual consumption amounts of these articles.
(2) The cross section method for investigating the trend of iron and stee] consumption
Ly kind among ron & steel manufacturing countrics was employed on the basis of

Japanese exports to Thailand in 1967 of the steels classified by kind.

1.2.6  Forecast of demand for cold rolled sheets

On the basis of Table 15, calculation was made on yields in order to grasp the con-

sumption of ¢old sheets. The results are shown in Table 16.

Table 16. Forecast of Consumption of Cold Rolled Sheets

(1,000 M.T.)
1967 1970 1975 1980 1985
C.1. Sheet 102.8 123.5 172.5 2194 272.7
Tin Plate 7.7 12.4 124 17.5 223
Others 49.1 64.6 110.7 175.7 2684
Total 159.6 200.5 295.6 4126 5634
70467 75170 ! 80175 85/80 85/67
Annual | Annual § Annual | Annual | Anpual | Annual | Annual | Annual | Annuat | Annueal
ratio rile ratio rate ratio rale ratio rate ratio rate
J t f
Sct)jlrtli“r‘cl:lll?:{lm:llmf::lh 1.256 7.9 1474 8.1 1,396 6.9 1,365 6.4 3,530 7.2

*Backwardation yields  G.l. Sheet ——
X 95.2%
T Plate —
x 103.1%
Welded Pipe-—= > Cold rolled sheet
f x 107.5%
Welded Pipe —
x 106.0%
Others e |
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F.1.3

Incidentally, the minimum values of the demand for cold rolled sheets caleulated by

various methods are 250,000 M.T. in 1975, 32,000 M.T. in 1980 and 410,000 M.T. in 1985,

Forecast of demand for billets

Biliets are demanded in the productions of bars, shapes and wire rods. To forccasi the
demand For billets requires to know what kinds of articles the billets are needed for.

By converting these forecast results to yields, the amount of demand for billets is caley-
lated. The amount of supply corresponding to that of demand can be obtained by dividing it
into the amounts of domestic production and imports.

To grasp the actual demand fur billets from the demand by reroller and electric furnace
makers, the former’s demand was attamed by dividing billets into cutter biflets of ship break-

ing and those produced from steel imguis,

1.3.1  Present situation ol apparent constmption of bars, shapes, wire rods and wires

& prospects

Apparent consumptions ol these producis can be obtained by the equation “production
+ import-export (in quantity}”™. In the case of caleulating the consumption of wires, its dupli-
cation with wire rods should be avarded  Aller detennining the actual consuniption, the fore-
cast was made by analyzmg the corrclanion between GDP und CF The result thus obtained was

checked through mtra-polaration 1o the actual vatue and GDP's correlation.

(1) Features of current consumplion o sectons, ete., and its general picture.

Demand for structural conerete bans (round bars) is overwhelmingly large and
rapidly growing with the advance of Thailand’s economic development.

As regards shape sicels. those cafled angles and shapes, are chiefly needed for
construction and also us beem and guder matcisls.

As regards wires and wuerods, such secondary wire products as plain and barbed
wires occupy a major part of ther demands

A review of the growth of demand for bars durmg the past five years indicates
that the demand for shupes ncreased about three-fold, that for bars 2.5-fold, and that

for wire rods and wires showed no marked ncrease
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Table 17.

Apparent Demand for Sections

(1,000 M/T)
1962 1963 1964 1965 1966

Bars 114.6 128.4 1435 187.5 231.6

Shapes 12.8 184 215 24.8 346

Wite & wire rods 44.7 449 50.2 55.6 34.7
Sections Total 172.1 192.2 215.2 267.9 900.9

Duplicately produced

portion between wires -5.0 6.0 -71.0 7.2 1.2

and wire rods

Total of sections 167 186 208 261 294

{2} Forecast of future demand for sections

CF correlation using actual values. Then, referring other data, the GDP correlation was

The estimate of the future demand for sections was made on GNP correlation and

adopted, as shown in Table 18.

Table 8. Forecast of Demands for Sections Calculated

by GDP Correlation

Year (C.Y.) 1964 1965 1966 1970 1975 1980 1985
Bar 143.5 187.5 2316 3590 590.0 950.0 { 1,324.0
Shapes 21.5 24.8 3456 540 1 840 144.0 200.0
Wire rods and wires
(duplicated produc- 43.2 58.4 275 43.0 66.0 76.0 100.0
tion excluded)

Total 208.0 261.0 294.0 456.0 740.0 |[1,170.0 | 1,624.0

1.3.2  Present situation of production of scctions and prospects

The top maker of bar steel in Thailand 15 G. S. Steel Co.

or so annually and endecavoring to expand this scale.

Siam Iron & Steel Co. is also expanding its mill and anticipating to: possess a great pro-

duction capacity sometime in the future. This company expects to begin the operation of a new

mill now under construction by 1975, at the latest,

It is producing 100,000 tons

Besides, there are many rerollers and some of them have already had programs to set

up electric furnaces for carrying out throughout operation to manufacture bars from the steel

making furnace.
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The production capacity of steel makers with their own steel-making furnaces and thejr

potential capacities upon the completion of the expansion program are complied in Tables 19

and 20. ) S
Table 19. Transition of Steel Production Capaciiies in Thailand,
Malaysia and Singapore
(Unit: M.T.)
Thaitand Singapore Malaysia
Electric furnace 30,000 120,000
Open hearth 12,000
1967 | |1 & Bessemer converter 1500 | 120000 | 120,000 (LD)
Total 43,500 120,000 120,000
Electric furnace +96,000 +24.000 +48,000
1968 . Open hearth
i LD & Bessemer converter
Total 139,000 144,000 168,000
Electric furnace +190,000
1971 Open hearth
LD & Bessemer converter |
Total i 329,500 144,000 168,000
Prodgclion amount of 1967 34,800 96,000 96,000
steel ingots 1968 111,600 115,200 134,400
{Capucity x 80%) 1971 263,600 115,200 134,400
Am?unl in terms of [967 32,700 90,200 90,200
sections 1968 104,900 108,300 126,300
(Steel ingot x 94%) 1971 247,700 { 108,300 126,300

Thailand as of August 1968, had no shape and angle factories but had bar and wire
factories.
Regarding the bar factories, there are many re-rollers.  Available production capacity

and current production by company are listed in Table 20.

-
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Table 20, Current and Fulure Production Capcity of Thai Bar Mills

As of Aug. 1968 Future
Capacity ~ [Production | Capacity Yoar Remarks
G.S. Steel o 120,000 90,000M-T | 10,000M-T-| 1970 | With electric furnace
T 150,000 1975
Siam Iron & Steel 9,600 7,500 130,000 1970 | With electric furnace
Co., Ltd 170,000 1975
Bangkok Steel 24,000 22,000 22,000 1970 | Re-rolled iron electric
Industry Co., Ltd. 34,000 1973 !‘urnancc to be set up
in 1972
Bangkok Iron & 24,000 20,000 50,000 1971 | With electne furnace
Steet Co., Ltd 80.000 1974
Thailand Steel Industr
(1960) Co., Ltd, | 3000 3,000 3,000 [ 1970 | Re-rolled iron
QOthers re-rolled
o ke 10,000 7500 ' 10,000 | 1970
Total 190,000 142,500 | 275,000 1970
L i
i T
290,00 9 .
Electric re-roller 153,000 110,000 | 435:003 :9;;
| 35,000 1971
’ j 2 :
Re-rolled iron maker 37,000 32,500 i 12,000 1975

As wire rod-processing makers, Sintham Industry and Tha Tin Plate must be considered,

the former preducing anncaled wires, wire and barbed wires, and the latter wire nails.

Table 21. Wire Mills

Sinthani Industry Co., Ltd.

Production Aug. 1968 Remarks
Cupacity Production
Iron wire 15,000 M.T. 12,000 M.T. | Producing annealed wires,
and barbed wires on iron
wires from 1968
Thai T Plate Co., Lid
q Aug. 1968 R "
Production Capacity Broduction cmarks
Wue nails 9,600 M.T 7,200 M.T. { Producing nail wires

* The above two makers® demands (ot materials are met by imports and domestie
supplies. Both are included m the apparent demands for the convenience of

caleulation.

- 239 -



1.3.3  Forecast of demand for billets

Forecast of the production of sections by the type of section makers on the basis of

the demand for and supplies of sections reviewed above is given in Table 22.

Table 22. Forecast of Sections Production by the Type of Factory

Year Consumption & Production
Apparent consumption of 1967 330,000 M.T.
section .. . 1968 360,000
(A) 1971 490,000
1975 740,000
Bar production by factories 1967 32,700
with steel furnaces 1968 104,900
(B) 1971 247,700
1975 348,000
Production by all sections 1967 130,000
makers : 1968 142,500
© 1971 250,000
1975 360,000
Production by re-rollers (C—B) 1967 | 97,300
(makers without steel furnaces) 1968 . 37,600
1971 12,300
1975 12,600

From the above, it can be said that the makers with steel-making furnaces wall not huve
the capacity to supply the domestic re-roller with their own produced billets until 1975 at the
carliest. Demand for sections being larger than the production, if such makers have extra capa-
city to make billets or small ingots, they would direct it to the production of bar. So, for some
portion of the material for re-rolled products, the re-rollers must look upon the imported billets,

The investigation conducted in August 1968 found that the percentage of billets for re-
rolled steel was produced from such scraps 20% and billets 80% on the basis of which the demand

for biliets are presumed as shown in Table 23,

Table 23. Forecast of Demands for Imported Billets

1967 1968 1970 1971 1975
Production by re-roll

war) Ay 100,000 | 74,500 | 40,000 | 35000 | 12,000
Production from billets

A x 80% (B) 80,000 | 38,000 | 32,000 | 28,000 | 9,600
Demand for billets

100
B x - 85,100 | 40,420 | 34,040 | 29,800 | 10,213
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Nete:  Of the production of billets, { 20% from cutter billets
it is presumed: 80% from billets

As for billet production after 1976 inclusive, forecast is difficult to make because the

. ” t ] - -
various maker’s expansion programs are not clear. It is presumed that demands for imported

billets will continue at the size 10,000 M.T.

Table 24. Overall Prospect of Demands for Steel Products

1966 1970 1975 1980 1985

1,000 1,000 1,000 : 1,000 1,000

M.T. % AT %o R % 1 MT. % | M. %
Total of finished !
pf:) Su&s fishe 515.0 | 100.0 ; 7750 | 100.0 |1,285.1 100.0 | 1,892.4 | 100.0 | 2,6612.0 | 100.0
Flat products 190.0 369 ¢ 2607 33.6 | 3883 30.2 | 3576 289! 7855 295
Sections & others [ 3.250 | &3 514.3 66.4 896.8 69.8 {1,344.8 | 71.1]1,875.5 70.5 |.

70/66 85/70

-

© Annual Annual Annual l Annuat

f ratio rate ratic | rate
Total of finished ‘ i
products 1,505 | 10.7 3433 8.5
Fial products 1372 1 82 3,013 7.6
Sections & others 1,582 i 121 | 3,647 + 9.0

Present Situation of Iron and Steel Industry m Thailand

F.2.1

Attitnde of the government toward the development of rron and steel industry

The iron & steel industry of Thailand is represented by G.S. Steel located n the suburbs
of Bangkok, 27 kilometers away, with an electric furnace which began operation around the end
of 1967 and the Siam ron & Steel (formerly the Steel Division of the Siam Cement) locaied
120 kilemeters north of Bangkok. Besides, the country has two pipe mills, three Gl sheet mills,
one lin plate mill and some secondary wire-rod processing mulls and re-rolling mills.

The policy of the government 1s to leave the mdustrialization m the country to the private
sectors, and the government itself to place to emphasis en the development of infrastructures
and to leave the development of iron and stecl wmdustry to the private scctors by giving assistance
through the “Industrial Investment Promotion Act” enacted for replenishing the external economy

Along this policy linc, the Board of Investment of the Thai Government has already approved



[
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the establishinent of several mills by taking into consideration the balance between the merit of

free competition and the advantages ol economies of scale. .

General picture of iron & steel manufactures in Thailand by enterprise and mull

An outline of the status of principal iron and steel makers in Thailand, already operatmg

or going to begin operation are described below.

221

Bar steel mulls:

(1) G.S. Steel Co., Ltd.

Established on August 26, 1963, this company, designated by the Thai Govern-
ment Board of Investment under the Industrial Investment Promotion Act, was the
first to be a proper Thai-Tapan Jomt venture.

The mill is located 27 kilometers from Bangkok, and 100 m by way of a chamnel
from the Chao Ruver.

Construction of the null began in March 1966 and was completed in November
1967, and its test operation was conducted on the <4th of the same month.

The site occupies an area of 50 Ruis including 17 Rais for buildings.

% . Capitalized at 40,000,000 Baht (fully paid), 60% of its shares are possessed by
the Japanese firms.

The mull facilities comprise:

(a) Steel-making equipment
Two 20-ton clectnie Turnaces {cap. 7.000 KVA each)
Two sets of Lectromelt Daido (annual cap. 96,000 t. together)
Oxygen-making equipment 160 m3,c'hr.

(b) Rolling mills \
Heating furnace (2-row charge, 3-zone type, 30 t./hr.); bar mill (20 — 30 t./hr
6 mm/—25 mm); annual target production: 70,000 t. of bars in the first stage. 90.000

t. in the second stage, 13,500 t. at full operation in 1970.

ra

(c) Future plan

Additional mstallation of g 20-ton elecine furnace (7,000 KVA) is under const-
ruction. To meet & variety of demands, the plan is being preparcd {o produce angle
bars, deformed bars, wires (for nails), etc.

The mills personnel will number 400 in the first stage of the construction, 500

n the second stage and 600 in the third stage.



(2) Siam Iron & Steel Co., Ltd.

-

Located 120 km. north of Bangkok, tins company formerly belonged 10 one of
Thai representative enterprises, Siam Cement Co. as its ron & steel division; it gamed
its independent status in Januury 1966,

Siam Cement, havimg been affiliated with a Danish interest since s founding, has
still recerved technical gmdance {rom Danish engmeers, with use of various Danish-made
processing apparatus and instruments.

The mill comprses.
{g) P tron department

With thiree 20-t. charcoal blast furnaces, this department’s pig iron production
amaunts to 2,000 1. a year. The iron ore in use here 1s obtained from its own ming

70 km. north, and the charcoal 1s supplied by 1ts makers.

(b} Steel-makig department

10-t. open Beart e i s e s i unit

Nigh-frequency furmace . v 3 units Anntal capacity.
2,000 t. together

Electiie furmee (541.} oo vvee v e | unit

OXygen equipment e e cecriaeeenee 2unts (70 m“[hr , 200 m’g‘hr.)

fer  Cashing depurtment

Annud proeduction: 4,500 1,

(d) Ralling department
ON-Tashioned 3-stand ligh mli oL oees 1 unit, with 7,500 1. productionfyr.

To cope with mereasing demands, the mil s pushing on the ratiopalization of
the nou & steel-making facibtics. And further the mall is having an additional modernized

rotling mll built

With the fulfilment of the above plans, these facilities are expected (o possess the

following capacities.

{2} Ratonshzation of existing mull

The ratomatization ol the rollmg null (gomg into resumption of operation in
Angust. 1968) can clevate its production capacity. The casting facthtics are to be ex-
panded 1o an annual production capacity ol 10,000 tons, Along the hne of the plan,
three units of 8 € -lugh lrequency (urnace ate to be set up
() New lacilities

On ihe site adjacent to the exsting mill, 4 rotling mill will be newly set up

M3 -



(b} New facilities

On the site adjacent to the existing mill, a rolling mill will be newly set up 1 twpid

phases.

First-phase construction (1967 —71):

Electnic furnace (lectromelt daido)  rcecciniernns 2 units
(10,000 KVA each);
Continuous casting equIpment  .oveerecinaiinnins 1 unit

3 - strand 80125 mm ¢ S-type (concast type)

Rolling mull e et e aes 2 units

Annual capacity: 150,000 t. (3 shifts), 5.5 mm — 9 mm bar in coil, 9 mm -
28 mm bar production; besides, 40 mm — 75 mm equal-angle steels, channel :up to

120 mm, beam: up to 100 mm, flat steels 20 mm -~ 75 mm.
\

Second-phase construction (1972 — )

Small type blast fumnace or electric pig-iron making equipment
............................... 2 units

LD converter

(3) Bangkok Steel Industry Co., Ltd.

This 1966-cstablished reroller 1s now enpaged in the production of bar from useg,

rals and billets in 1,700 t. — 2,000 t. per month, with an actual capacity of 2,000 t. 5
a month and in possession of three rolling mills.

Round bars with 8 mm — 12 mm sizes are manufactured as their main products;

Now, the construction of two 10 t.-electric furnaces is under-plamed, one to be com
pleted in 1970 and the other by the end of 1972,
Roiling mill No.[ is for rolling billets, No.2 and No.3 for roiling such {irst-class

scraps as used rails and ship scraps.

Steel pipe mills

(1}  Thac Steel Pipe Industry Co., Ltd.

With the approval of the Thai Government Board of Investment under the
Industrial Investment Promotion Act in December 1963, this company, a Japanese-
Thai venture, began operation for steel pipe production on April 26, 1965.

The capital is 12,000,000 balits. 73.4% of shares are held by the Japanese

side and the balance, 22.6%, by the Thai side.
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Doubling of the capital to 24,000,000 bahts is now being planned.
) T]lc mlll lS located at a place 15 km dey from B.mgkok occupying a site area
measurmg 20, 000 m including a building drc.l of 6,000 m?
The equipment comprises two systems, producing 1,500 t.fmonth, 80% of which
is in slcel plpcs and the balance 20% in black pipes.
) Ml!l No.l is composed of nine stands, with a welding speed of 35—45 m/mm.
producing 4 ¢ products and capable 1o make 12§ sices. The welder 1s of Ligh

frequency system.

Mill No.2 15 composed of seven stands turning out 2 ¢ pipes, and capable of
prodyeing 1/2 — 2.1 22 pipes.

Both mills, provided with straightencrs, produce good quality pipes.

The galvanizing equipment put in operation six days a week on three shifts,

with a production capacity of 3,000 t./mm

(2} Thai American Steel Co.. Lid.

This Thai-Hawairan joint venture stated operation n the end of 1964, With a
capital compnsing 9% Thai wmvestment and 51% tlawaiian and 1s producing 1,500 ./

mon. of steel pipes of 4 ¢ and less.

(3)  Sathask Driam (Thailind) Co.. Lid.

The intial operation of Sathask Diam was made in June 1968. The chiefl pro-
ducts are spiral steel pipes. The company’s mull s located along the highway near
Bangkok airport  The site arca measuies 80 118 As of August 1968, the stailation
comprises steel pipe welder ([ unit) and steel pipe fmmg (concrete) and wrapping ap-
paratus, hoth in actual operation.

One unit of steel pipe welder staried 11s operation in October, 1968.

An ovutline of the installation » as follows:

(a) Ml No.l for production of spiral welded steel pipes.
West-German Drram AC-made Model RL: 1,200 Capable of making 16 to 60 ¢
products in 500 1./mon.; 300 Amp, 380 V, 50 cycles, 3 ph.

{b)  Mill No.2 for production of spiral welded steel pipes:
West-Germen Drium - C-made Model RS 900, capable of producig 5 to 28
steel pipes i [00 t./mon.: 100 Amp, 380 V, 3 ph. 50 cycles.
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(c} Steel pipe-lining equipment:
Hongkong Tube & Metal Products Co. - made Model Spining type; capable of
producing 8 — 60 pipes; 380 V, 3 ph. 50 c}c[cs.

(d)} Steel pipe-wrapping equipment:
Hongkon Tube & Metal Products Co. - made Model Semiautomatic; capacity;

5 -6 ;100 Amp, 380 V, 3 ph. 50 cycles.

(e} An outline of future equipment:
{i)  Steel pipe hydraulic testing equipment;
West German Wilhelm Winter AC-made Mode] PA40; capacity; 5 — 60 ;
maxunum hydraulic pressure: 3,000 1bsfin?; 60 Amp., 50 cycle 3 ph., 380 V.

[N

{ii} Electric welded steel pipe equipment
Austriann Elin Union Co. - made Model PA40; capacity; 5 — 60 ;
maximum hydraulic pressure: 3,000 Ibs/in?, 60 Amp., 50 cycles 3 ph., 330 V.

(iiij Steel pipe hydraulic testing equipment:
West Germany Withelm Winter AC-made Model HP4 x i4; capacity: 1/2 —
4 ;35 Amp, 380 V, 3 ph., 50 cycles.

(iv) Steel plate hot dipped galvanized line (sennautomatic):
Austrian Puther AC-made; capacity: suitable for electric seam-welded steel

pipes up to 4 ; 100 Amp, 50 cycle 380 V 3 ph.

{v) Steel plate finishing equipment:
Hongkong Tube & Metal Products Co. - made; capacity: § to 60 ;
10 Amp. 50 cycles 3 ph.

{(vi) Steel pipe polishing equipment:
American Cement Co. - made; capacity: 6 to 60 |, for polishing the sur-

face of steel pipe by use of compressed air.

(vu) Others

Besides above, cranes (International Harvester-made) arc mstalled now.

They are driven by 5-ton Diesel Engines, including a Mauser crane, indoor
ceiling travel 10-ton crane, and the same type 5-ton crane, in addition to a
Sweden Atlas Copco-made air compresser (100 Ibfin?), service repair shop, etc.

Furthermore, the Sathask Driam mill possesses concrete pipe-lining cquip-
ment, made by Hongkon Dran Bros. Co., usable for models of targe and medium

diameters, and also for 10-60 CMS - 70170 CMS.
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Galvanized sheet mill

(1) -Sangkasi Thai Co., Lid.
Established on April 28, 1960, this is a That-Japanese venture for the manufacture

of Gl sheet. The mill began its operation on January I, 1961, and the company’s sales

business was inaugurated on January 1, 1961.

Of the capital of 7,500,000 bahts, 40% was invested by Japanese firms and 60%
was local capital.

An enterprise designated by the Thai Government Board of Investment as under
the Industrial Investment Promotion Act, this company has enjoyed favorable treatment
as the customs duty on imported Gl sheet was raised to 2,000 bahts in late 1961.

The mill launched its initial operation with three units of equipment, increased to
five galvanizing lines, with one more hine to be added by the end of 1968.

The five units —each of hot dipped system—are capable of producing 70,000 t./yr.

The business results of the company are very satisfactory under able management.
It is expected to continue its growth.

As of 1968, the mill produced GI shieets at a rate of 50,000 — 60,000 t. fyr.
Qutside of Gl sheets the mill has been producing colored coating sheet since August
1964 though their production volume is limited, 90% of the G sheet produced here
are No.35 corrugated products.

The mill is Jocated in the government-designated Factory Area of Samud Prakarn,

20 km. southeast of Bangkok.

Transition of Sales of GI Sheets

Year Amount of Sales
M.T.
1961 18,500
1962 i 32,400
1963 31,000
1964 l 41,000
1965 1 41,000
1966 39,100
1967 _ 53,650

Source: SGT data
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(2) . Thailand Iron Works Co., Ltd.

The works, established on March 7, 1958, is a Thn}-Japa;lesé_joint‘vc'nture ‘pro-

ducing GI sheet.

Mill operation has been carried on since January-23, 1960.

The authorized capital is 20,000,000 bahts of which 15,006,000 bahts is paid
up. The Japanese side is holding 40% of its total shares and the Thai side 60%.

The site are of the mill measures 7,040 m? containing 665 m?2 for the office
building anél 3,760 m? for the factory building.

The equipment comprises five units for GI sheet hot dipped, with annual capa-
cit;( 60,000 t.fyr. 1968’s production amounted 'to 40,000 t.

Corrugated GI sheets account for 70% of the products of mill and the flat GI
sheet for 30%. Of the corrugated GI sheet, No.35 is the main Product, and of the
flat GI sheet, No. 14 to 19 and 20 to 35 are principal products. The mill is located
at New Road, Bankoleam, Bungkok.

Sale Volume of GI Sheet

Year Volume of sales Year Volume of sales

M.T. M.T.
1960 10,000 1965 33,000
1961 22,000 1966 31,000
1962 29,000 1967 38,000
1963 31,000 1968 (presumption) 40,000
1964 31,000

Source: TIW data

(3) Far East Iron Works Co., Ltd.

Established in July 1962, this works was designated as an enterprise under the
Industrial Investment Promotion Act on December 7, 1962. With a capital of 10,000,000
bahts, this Thai-Japanese joint venture is engaged in the production of Gl sheet.

Japanese firms hold 30% of shares and the Thai side 70%.

The head office is located at No.781-783, Songward Road, Bangkok, and the mill
at a place 170 km northeast of Bangkok.

The mill site has an area of 24,000 km?, including 900 km? for office and resi-
dence housing, 2,731 m? for factory buildings, and 600 m? for other housing.

As equipment, the mill is provided with two units of hot dipped GI sheet lines
for 12,000 t.fyr.
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The main product of the mill is No.33 product. Production of corrugated Gl
sheet has been éuspbiided. The ’ober'a"(ion rate of the mill 1 70% average.

The location of the mill is 170 km away from Bangkok, the center of the demands
for Gl sheets.” The founding of the mil at such a distant place from the capital was
in order to cooperate with the Thai Government’s policy for the regional development
of the E:ountry’s northeastern region. The place where the mill stands is Nakorn-

Rajsima, Pack Chong,

Tin Q]ulc mill

(1} Thai Tin Plate Co., Lid.

Established in 1960, with 1 totally wdigenous capital of 10,000,000 bahts (fully
paid up), the company is engaged in tin plate production. Equipped with five units of
hot dipped tin line, with an maual production capacity of 24,000 1. the mill 15 oper-
ating two of them now in adjustment to the present moderate demands, producing 700 -
800 t./mon. of tin plates. Besides, the company turns out 600 t.fmon. of nails and

nail wire.

Wire rods mill

(1) Sinthéni Industry Co., Ltd.
3
This company is a Thai-Japanese joint veniure, capitalized at 5,000,000 bahts,

having begun production activity mn Apnl 1967, with the head office at No.21 Mucee
14, Samrongtai Prapradang, Samut, Prakarn.

The factory area has 9.78 rus, with buildings of 3.0 rais.

In the coverage of produets are: iron wires, annealed iron wires, wires and barbed
wires. The production of iron wires, is 1,000 1.fmon.

Details of the equipment are:

Drawing machines 9 seis
Annealing furnaces 8 sets
Galvanizing cquipment 2 sets

Barbed wire-making equipment 4 sets

The total capacity of the mill, in terms of 1ron wires, is 1,300 t./mon. This com-
pany, too, is a C-class-designated enterprise under the Industrial Investment Promotion

Acl.
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L Kind of Products, and Se )

Sinchani Industry Co.

. Production per | Beginning of | g\ .ifianis
Kind month production Spct_:lﬁc_:at:on
Iron wire 150 M.T. Apr. 1967 | BWGS — BWG 22
Anncaled ISOMT. ; May 1967 |BWGS ~ BWG 18
Wire 600 M.T. June 1967 | BWGS — BWG 22

Barbed wire 100 M.T. Aug. 1967 g

This mill's production of barbed wire is chiefly in the products of BWG x BWG
13 x 10 kg (or 9 kg or 8 kg), BWG 4 x 10 kg (or 5 kg).

2.2.6  Plan for construction of cold rolled sheet mill

Established planning is now in progress to set up a cold-rolling mill to supply base plates
to the three local galvanized sheet mills (Thai Iron Works, Far Fast Iron Works and Sangkasi Thai)
and cold rolled sheet to other demands is planned.

For tlus purpose, two applications on the establishment of such a mill have already been
made for government approval as of January 1969.

In this connection, the Board of Investment has expressed 1ts ntention 1o grant approval
after a study of their plans in reference to ECAFE AtDC Second Steel Survey Mission Recom-

mendations on Thai's celd-rolling mills Plan.

E.3  Concerning Construction of the Iron and Steel Integruted Plant

F3.1  Possibility of consiruction

As mentioned above, the demands for cold-rolled sheets m Thailand are very encouraging,
and they are expected to contmue even hereafter at the more or less same rate. With the reali-
zation of a common market as a premise, further. the combined demands of the four countries—
Malaysia, Singapore and Indonesia plus Thailand — will be shown in Table 25 which arc cquivi-
lent to the capacity of one unit of the cold tandem mill in 1970 and for demand of Thailand
alone in 1977 — 78.

In addition to such growing demands for cold rolied shects. o considerable amount of de-

mands for hot rolled sheets (inclusive of medium plates) can be expected. Now, the ratio of

- 250 -



demands for hot rolled sheets to that for cold-rolled is 1 : 3 from the actual results in Thailand,
the demands for hot coil needed as materials for those products come to about 650 thousand
tons m that country alone in 1980, and the combined demands of the four countries to about
l,’ZOQ,OD(}; tons, this amount being equivalent 1o the four countries being considered as a premise,
cven if the hot strip mill is completed by 1977 — 78, it cannot be said ioo early, In view of the
fact that Thailand’s demand for rolled sheets account for over 50% of the combined demand, it

is quite natural to make further study on the expansion scheme to an integrated steel mill in the

country,
Table 25. Forecast of Demands for Cold Rolled Sheets
™ in Four Countries -
(Unit: 1,000 M/T)

Thailand Singapore Malaysia Indonesia Total
1967 160 37 ° 45 15 257
1970 201 45 60 32 338
1971 217 50 63 43 373
1972 232 56 72 54 414
1973 252 6l 32 65 459
1974 273 66 93 76 508
1975 296 69 105 87 557
1976 3i6 73 110 99 598
1977 338 77 115 106 636
1978 361 32 120 111 674
1979 386 87 126 116 715
1980 413 92 132 121 758
1985 563 119 173 166 1,021

By the way, there is no equipment in Thailand for producing slab as the material for
the hot strip mill, so that the country must look upon to imports for its entire use. This
means that the greater becomes the amount of slab import, the greater trouble must be faced
in secuning this amount at advantageous price. Hence it is desitable to produce slab in its
own country.

In order to produce slab economically in great amount to match the capacity of the

hot strip mill, the construction of an iron and stee! an integrated plant is reasonable,
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EF.3.2

““““““

Location Conditions for the Iron and Steel lnt'e;:z,raled’Plan't'

As generally known, the integrated ‘élﬁni) needs Aﬁ\é_ use of iz‘lfée:-§izié‘:c:‘iai-rié?s in order
to transport large amounts of ore, co:;l, pr'dd{mts; 7etc.n cfﬁc"ién,llf htl& '_e{:d!u‘)n_n:::'al_!y, and it
is desirable that the plant is situated near a deep-\\f:ilé; harbor.’ 7N0M\y" the Thai Govern-
ment, selecting Si-Racha area 130 km south of Bnngkok as the moél l'_a-\_.'brable”site for a
cold-rolling mill, has made a concept to set up an 7:1megr:i{eéi plant there. But judging
only from the maps presented to us and our inspection of Jtlrlé spot, we members of stee!
mission, cannot help pointing out that Si-Racha will not be suitable to the integrated plant site,
because the sea along the coast from Si-Racha toward Bangkok is so shallow that spot of 10-
meter depth can be reached as far as 3 — 5 km from seashore.

On the other hand, the coastal area southward from Laem Chabang about 15 km South
of Si hche will be worthy of recommendation, judging from the map, and if closc geometrical
investigation should prove there to be suitable, this area could be selected as the_plant site.

As apparent from the map shown below, the coast is situated relatively near deep sea of
-10 m, with a low hill just behind. It will be possible ta cut a sea route, shown by diagonal
lines in the map, from deep sea and 1o prepare 2 plant site having a necessary arca in front of
seashore line with a great amount of soil obtained by dredging the sea and by cutting down the
hill. It 1s noted, however, that the shape and area of the site will be determined by the scale
of the plant and kinds of facilitics to be established there.

For the construction of an iron & steel inicgrated plant, besides the engineering works as
mentioned above, several additional faciities within plant site are necessary such as power station,
industrial water systems, railway, road, etc. Since all these works can only be done at a great
expense, it is desirable for the Government of Thaland itself to push forward the project posi-

tively.
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Recently the mission received the information that the Thai Government has asked

NEDECO, Nethefl:ands}’to make a survey for constructing a new international harbour in this

--area by 1975. And also they want to build a thermal power station there by the same time.

- These facts tell us how eagerly the Thai Government wishes to develop this area industrially.

- In view of ’ghe neééséity to erect a modern integrated steel plant in Thailand, it is desirable to

put these pmjecfs into practice as early as possible.

This iron and steet integrated plant, comprising iron-making and steel making Facilities, a
slabbing mill, a hot strip mill, a cold strip mill etc. specializing the production of steel sheet
and coil, will start operation at the initial capacity of around 1,500,000 tons of crude steel

annually, as one of the modern iron and steel works in the South-eastern countries.

F4 Construction of Cold Rolling Mill

F.4.1

Technical recommendation on construction project

At first recognizing the steady growth of demand in the domestic market and, secondly
presuming the realization of common market among Thailand, Malaysia, Singapore and Indo-
nesia, there will be a good balance between demand and supply of cold rolled sheets when a
cold tandem mill is to be brought in operation cven at the earlier date.

However, a high degree of technique will be generally necessary for the production of
cold rolled sheets, and it will take a long time before technicians in Thailand will gain sufficient
experiences and skills to turn out such products as matching imported ones in quality and cost.

Supposing that a tandem mill of high productivity and construction expense will be set up
early and that the production of quality sheets is only possible at the lower yield owing to im-
mature skills and lack of experiences, there will be abnormally high production cost. This will
not only make export of such products impossible, denying the premise of common market, but

also will inflict damages to domestic consumers.
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Table 26. Forecast of Demand for Cold Rolled Sheets

in Thailand

(Unit: 1,000 M.T.)
Combined G. 1. Sheet Full hard Annealed sheets

Year demand Tons Ratio (%) | Sheets (tons) Tons Ratio (%)

(A) (B) (B/A) (G=Bx09)| (A-0C) (A -C/A)

1967 160 103 64 93 67 42
1970 201 124 62 112 89 44
71 217 132 61 119 98 45
72 232 142 61 128 104 45
73 251 151 60 136 115 46
74 273 161 59 145 128 47
1975 296 173 58 156 140 47
76 316 180 57 162 154 49
77 338 189 56 170 168 50
78 361 199 55 179 182 50
79 386 208 54 187 199 52
1980 413 220 53 198 215 52
1985 563 273 48 246 317 56

By the way, Table 26 shows a forecast of demand for cold rolled sheets, a great part of

which is occupied by GI sheets, and if the proportion of amount of full hard shects (non heat-

treated sheets) in total of G sheets is kepl at about 90%, based on their conventional tendency,

more than 10,000 tons of full hard sheets per month will be necessary after 1972. These are

very thin sheets, marked as No.35, and very difficult to produce in a tandem mill when the

technical leve! is still immature.

From the reasons mentioned above, members of steel mission present following recommen-

dations on the construction project of the cold rolling mill in Thailand.

(1) In order to minimize the loss of the enterprise due to immature skill and lack of
experiences, at the first stage technicians & operators as many as possible must be sent
to some steel making countrics to gain skills and experiences in cold-rolling for a long

time.

(2) In the initial stage of construction, a reversing mill of low productivity and const-
ruction expense should be erected, with which technicians and operators are to start pro-
duction and also to practise the cold rolling method for some time. This mill is far
easier to operate than the tandem mill. They will be able to shorten this practising period

considerably by training abroad, and shortly also to elevate the operation rate of the mil.

- 254 —



(3) Since the production cost of the reversing mill can hardly be reduced because of
highconstruction expenditure per ton of products due to its low productivity, it is nee-
cssary to erect the cold tandem mill as carly as possible 1f granted from technical stand-
point. When once both reversing and tandem mills reach to therr fuil operations, they
will be able not only to produce all sizes and kinds of cold rolled sheets for domestic
demands in Thailand, but also to export surplus products 1o the other three countries
within the common market. However, with all their productivities, the overall demands
\ of the four countries and that of Thailand alone can not be met in 1972 — 73 and in
1980 or so, respectively, according to forcast ol long-term demands m Table 25. Thus

the necessity will anse 1o construct gnother cold rolling nill shop.
F.4.2  Qutline of construction plan

4.2, Location ¢l cold yolling nuli

Assuring the common manket among Tour countries as mentioned sbove, there exists
necessity of comtructing an non & steel integrated plant. b is desirable to commence the
messures for constiuction of such a plant as caly as pussible

Since cold rolling is the Tast step of processes i the integrated plant, there is no reason
why the cold rolling mill should be located withim the same site. Nevertheless, that is certainly
advisible when considered the convemence i getting technical informations concerning exceed-
myg processes, wking measures for operational troubles and transportmg hot corls as the raw ma-
terial of the cold rolling mill. From this reason it s desirabie to establish the cold rolling mill
shop, m the stte of the integiated plant to be constructed near Si-Racha, as Thai Government’s
miention.  Yet i view of the rapidly growing demand for cold rolied sheets in Thailund, a cold
rolling mill operation as early ay possible m the city of Bangkok maybe So we, members of
steel nussion, recommend the futlowwng two propostls regarding its operation: -~

Proposal No.l1 To set up the mill shop in the site of the integrated plant.

The location of the mtegrated plant is not yet decided and only expected to be near
Sr-Racha. [t desiruble that intensive nvestigations will be carried out promptly to decide the
location as early as possible and preliminary works the start of plant operation be proceeded with.

Proposal No.2 To set up the cold-rolting oull in Bangkok

i this case, at the full-operation stage of the mill shop more than 40,000 tons of hot
coil will be used as raw matenal per month. So much amount of hot coils will not be carried
m just m tite by barge o1 by truck without high transportation cost  In order 1o avoid these

disadvantages, 1t i necessary 1o seleet the focotion of the amll at a swtable place slong the Menam



River, provided with a wharf for hot coil carries. . . . . -,
Further, whether suitable water for rolling operation is available must be studied at first.
Proposal 2 being only an alternative to proposal_l, it is desirable for, Thai Government to endea-

vor Lo realize proposal 1 by all means.

4.2.2  Construction steps ] -

Construction should be carried out in the following three stages, in each of which the
capacily of each equipment will be controlled and increased progressively in order to match the
anticipated production rate of the mil and eliminate waste investments. For instance, during
the perod in which only one reversing mill is in operation, the construction of the annealing
equipment and the skin pass mill may be deferred by restricting its operation to the production
of full hard sheets alone. The construction investment for these portions can be reduced for
these portions can be reduced for the time being.

In 1lic case of Proposal 1, if the decision on the site of the plant will be made withm
2 — 3 years and constructien start from October 1972, construction schedule will be as follows.

If these prefiminary works should be completed carlier, construction schedule will be
moved up. .

1t should be noted that the periods partiaily vverlap for the convenience of construction
work.

First period (1 year 7 months from October 1972 1o Aprit 1975):—

capacity
Pickling line 1 unit 330,000 tfyr.
Reversing mull, 1 unit 78,000 tfyr.
Cleaning line, 1 unit 312,000 tfyr.
Shear & slitter hine. 1 unit 66,000 tfyr.

Second period (2 year 3 months, from September 1974 to December 1976):—

Pickling line, expansion 510,000 t/yr.
Cold tandem mill, 1 unit 420,000 tfyr.
Skin pass mill, 1 unit 342,000 t/yr.
Anncaling equipment 1 unit 101,000 tfyr.
Shear & slitter Iine, E 2 units 294,000 tfyr.

Third period (1 year 5 months, from July 1976 to December 1977):—

Cleaning line, expansion 642,000 tfyr.
{(after expansion}

Ansiealing equipment, expansion 252,000 tfyr.
(after expansion)

Shear & slitter hine, 2 units 522,000 tfyr.
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Time sc}iledulie of construction is shown in Table 27.

In the case of P;%)posnl 2, construction schedule is ahead of Proposal 1 by three years,
a?ifol!oivs. )

. First period: April 1970 to October 1972
Second period: March 1972 to June 1974
Third period: January, 1974 to June 1975

In the case of Proposal 1, the wharf for the plant should be completed by March or so
1975, This is probably possible.

In the case of Proposal 2, the wharl must be completed during the first period.

Layout of the cold mill shop is shown below.
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4.3.2  Main equipments -

(1) Pickling line (to be inslalléc_i m Ist _perio_{l;_gxpanded in 2nd period)

Type: Continuous H,S50, pickling-line

Hot coil: Thickness 1.6 mm — 4.5 mm ‘
Widtl; 77510 mm —"1,270 mm )
Weight  max. 20 M.T. 7 7 ° }

Line speed:
Ist period 2nd period”
Input 210 mfmin. 420 m/min.
Pickling 90 m/min. 180 mfmin.
Qutput 115 mfmin. 230 m/min.
Pickling capacity:
330,000 tfyr. 510,000 tfyr.

{2) Reversing mill (installed in Ist period) (*refer 1o computation of capa.
Type: 1,420 mm 4 high type
Hot coil: thickness 1.6 — 4.5 mm
width 510 — 1,270 mm
Finishing coil: thickness 2.0 — 0.152 mm

width 510 — 1,270 mm

Roll elements. work roll 546 ¢ x 1,420 mm
back up roll 1,375 ¢ x 1,420 mm

Rolling spé%d' max. 762 mfmin. (2,500 FPM)

Mill motor: 3,500 h.p. x 1 (2,600 kw)

Tension reel: 1,200 h.p. x 2

(3)  Skin pass mill (to be installed in 2nd period)

Type: :
same as reversing mill’s
Roll elements:
Mill motor 600 h.p.
Tension reel: 900 h.p.

(4) Tandem nuli (to be installed in 2nd period) (*refer to caleulation of capacity)
Type- 4-high S-stand type
Coils in use: thickness 1.6 — 4.5 mm

widih 510 - 1,270 mm
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Finishing coils: Thickness 2.0 — 0.152 mm

width 510 — 1,270 mm

koll elements: workroll 546 ¢ x 1 420 mm

‘ back-up roll '1,375 $x 1,420 mm
7Rolling specd: max. 1,370 m/min.
Mill ‘motors: No.1 4,000 h.p. ‘l

No.2 4,000 h.p.
No3 4,000 hp.
No4 4000 hp. ¥
No.5 5,000 h.p.
Tension reel: 1,000 h.p.

22,000 h.p.

J

(5) Cleaning linc (one line to be installed in 1st period, and one more in 3rd period)

Thpe: continuous alkali-cleaning line
Coils in use: thickness 0.152 — 2.0 mm

width 510 - 1,270 mm
Cleaning speed: 610 m/min.

(6)  Anncaling furnace (to be installed 1n 2nd and 3rd period successively)

Type: circular bell type, direct-firing single pedestal system
Fuel: hpht ail -
Acid-preventive gas: DX and HNX gas
Coil stack height: 950 mm x 3
Number of stack coil: 3
Coil weight per bell: 20 €. x 3 max.
Capacity: 700 tfmou./bell
Compuosition: 2nd perod 3rd period Total
33 buases 47 bases 30
12 bells [8 bells 30

(7} Shear line

(a)  Heavy shear fine {1 umt to be installed m Ist period, totaling 2 units in 3rd period)

thickness of coil 0.15 — 2.0(3.2) mm
width 510 —~ 1,270 mm
Shearing length 610 — 4,880 mm
Shiearing width 500 — 12.50 mm
linc speed 100 mfmin.
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(8)

thickness of coil

width
Shearing length
Shearing width

line speed

Wharf facilities
Wharf:

Warehouses:
Material store:
Crane 25 t:
Preduct store:
Crane 20 t:

0.15 — 0.7 mm
510 — 1,270 mm
1,016 — 3,660 mm
500 — 1,050 mm

243 m/min.

length 150 m

depth 7.5 m only in Proposal 2
crane 20tLLCx 1

one building (25 m x 100 m) to be built in 1st period.

one in 1st period and one more in 2nd period

one building (20 m x 100 m) to be built in 2nd period.

one in 2nd period and one more in 3rd period.

4.2.4  Construction budget estimate
Table 28. Construction budget estimates
{(Unit: USS)
1st period 2nd penod 3rd period Remarks
1 Land 780,555.6 - - 112,500 m2 (250 m
X 450 m) US36.94
2 Building 3,416,666.7 1,955,553.6 575,000.0
3 Crane *1,236,111.1 288,888.9 158,333.3 *including whar{ crane
4 Pickling line 1,550,000.0 238,888.9 —
{(expansion)
5 Reversing mill 2,883,333.3 - - including spares
6 Tandem mill - *9.100,000.0 277,178.8 *including spares
(spare parts)
7  Skin pass mill 194,444.4 *1.800,000.0 166,666.7 *including spares
(base only) (spare parts)
8 Cleaning line 984,722.2 - 171,777.8
{No.1) {No.2)
9  Annealing 30 bells, 80 bases
equipment - 1,463,888.9 2,088,888.8
10 Shear line 711,111.1 1,247,222.2 1,163,888.9
11 Compressor boiler|  108,333.3 58,333.3 22,2222
12 Water supply & including all pipes
drain system 230,555.6 144,444.4 5,555.6 &l pip
13 Power-receiving
station 647,222.2 338,888.9 50,000.0
14 Other equipment 798,611.1 397,222.2 205,555.6
15 Wharf facilities (625,000.0) - - including foundation
for crane rail
Total 13,541,666.6 17,016,666.7 5,547,222.2 Remarks in ( ) apptics
30,558,333.3 36,050,000.0 to Proposal 2 only
Gross (14,166,666.6) (31,183,333.3) (36,675,000.0)
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4.2.5

Production program

As shown in Table 29, the reversing mill will be operated on from one shift at ficst to

gradually 2 and 3 shifts per day and will be brought to full operation in about one year. In

about 18 months after commencement of the reversing mill, that is, from January 1974, the

tandem mill will start, which will probably raise its operation rate to full in May 1975.

Table 29. Cold Mill Production Program

Reversing mill Tandern mill Total
Year | Month | No-of Hot coil Cold sheet Hot coil Cold sheet Hot coil | Cold sheet
shift tons tons {ons tons tons tons
1
2 electric adust-
3 ment t_rial
operation
4

5 1 1,000 600 1,000 600

6 i 1,000 650 1,000 650

1975 7 1 1,500 1,020 1,500 1,020
8 1 1,800 1,260 1,800 1,260

9 2 2,300 1,660 2300 1,660

10 2 3,200 2,360 3,200 2,360

11 2 3,600 2,740 3,600 2,740

12 2 4,200 3,280 4200 | 3280

Total (18,600) (13,570) (18,600) | (13,570)

1 3 5,300 4,200 5300 | 4,200

2 3 5,800 4,600 5,800 ‘ 4,600

3 3 6,100 4,850 6,100 | 4,850

4 3 6,300 5,020 6,300 5,020

5 3 6,850 5,500 I 6,850 5.500

6 3 6,850 5,500 | 6850 | 5500

1976 7 3 6,850 5,500 | 6850 | 5500
8 3 6,850 5,525 | 6,850 5,525

9 3 6,850 5,525 6,850 5,525

10 3 6,850 5,525 5,850 5,525

11 3 6,850 5,525 6,850 5,525

12 3 6,850 5,525 6,850 5,525

Total (78,300) (62,795) (78,300) (62,795)

— 263 ~




]

Reversing mill Tandem mill Total
Year { Month No.of Hot coil Cold sheet Hot coil Cold sheet Hot coil Cold sheet
shift tons tons tons tons tons tons
1 1 6,850 5,525 2,500 1,500 9,350 7,025
2 1 6,850 5,525 3,500 2,280 10,350 7.805
3 1 0,850 5,525 4,500 3,150 11,350 8,675
4 1 6,850 5,525 5,500 3,930 12,350 9,455
5 1 6,850 5,525 6,500 4,300 13,350 10,325
6 2 6,850 5,525 10,000 7,680 16,850 13,265
1977 7 2 6,850 5,525 12,000 9,360 18,850 " | 14,885
8 2 6,850 5,525 14,000 11,100 20,850 16,625
9 2 6,850 5,525 16,000 12,840 22,850 18,365
10 2 6,850 5,525 18,000 14,620 24,850 20,145
11 3 6,850 5,525 24,500 19,890 31,350 25,415
12 3 6,850 5,525 27,300 22,310 34,150 27,855
Total (82,200) (66,300) (144,300) (113 ,460) 226.500 179,760
1 3 6,850 5,525 29,500 24,230 36,350 29,755
2 3 6,850 5,525 31,500 253,880 38,350 31,405
3 3 6,850 5,525 33,100 27,180 39,950 32,705
4 3 6,850 5,525 34,500 28,510 41,350 34,035
5 3 6,350 5,525 35,700 29,490 42,550 35,015
6 3 6,850 5,525 36,850 30,485 43,700 36,010
1978 7 3 6,850 5,525 36,850 30,485 43,700 36,010
8 3 6,850 5,525 36,850 30,485 43,700 36,010
9 3 6,850 5,525 36,850 30,485 43,700 36,010
10 3 6,850 5,525 36,850 30,485 43,700 36,010
11 3 6,350 5,525 36,850 30,485 43,700 36,010
12 3 6,350 5,525 36,850 30,485 43,700 36,010
Total (82,200) (66,300) |(422,250) [(348,685) | 504,450 414,985
1 3 6,850 5,525 36,850 30,485 43,700 36,010
2 3 6,850 5,525 36,850 30,485 43,700 36,010
1979
12 6,850 5,525 36,850 30,485 43,700 36,010
Total (82,200) (66,300) (422,200) (365,820) 524,400 432,120

Flow of material in each mill on the full operation basis is shown in the following!

(1) Reversing mill

| Hot Coil |l

6,850 M.T. (95%) 6,500 M.T.
Shear Line
Cold Products (85%)
5,525 M.T.

Pickling Line

(full hard sheet)
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(2) Tandem mill

Pickling Linc Tandem Mill

36,850 M.T. (95%) 35,000 M.T.
3
Skin Pass Mill Annealing (leaning Line
| Shear Line [——-——l Cold Productsl (86 — 88%)

(30,485 M.T.)

4.2.6  Personnel assignment (excluding substitutes)

. Workers
Clarks | Technician 1st period 2nd penod | 3rd period
Pickling 11 31 31
Reversing mill 18 18 18
~|—Tandem mill 4 - 21 21
Skin pass mill - 15 15
Cleaning line ]) 16 16 28
Annealing furnace 4 - 21 48
Shear J 18 42 66
Crane 59 84 100
Roll shop 18 24 33
; 5
Fover oo wolow |
Maintenance, repair 25 36 52
f(l;l:;;rrtrcl:cmeasurmg 5 24 31 40
Work-programming 28 46 55
Checking 2 35 75 121
Administrating 5 9 9 12
Total éfltci?%?gd;;;jriod: 10 72 473 664

4.2.7  Calculation of mill capacity

Calculating the capacity of the reversing mill and the tandem mill, the formula set down
by the Japan Iron & Steel Institute in cooperation with specialists of Japan’s principal iron &

steel makers, is adopted.
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(1) Reversing mill:
P=TxPm
Where P:  annual capacity (T/Y)
T: annual rolling hours

Pm: rotling capacity (T/hr)
Then, as the rolling efficiency varies according to the size of products:
Pm= 1/ B/ pth
Where B composition ratio by size

Pth:  production capacity by size (T/hr)

For various sizes the following formuta is established:

Pth=C, __'_ufof?g
C: Correction coefficient
W. Coil’s unit weight (T)
Cy: Correction coefficient for coil’s unit weight
tP: Preparatory time for rolling (min.)
tR: Rolling tume (min.)

Then, when the product size of the reversing mull, its composition ratio ®)

and each coil's unit weight (LW ) are assumed as follows.

Size E |l w | ¢ | ¢ | w | R | P

0.17 x 780 0.80 5 14.7 . 0.5525] 0.75 4.5 24.6 11.87

0.17x930 | 020 ‘ 17.5 . 0.680 | 0.75 | 4.5 I 29.3 15.79

P = 1/-987 + 02 =925 T/

11.87 15.79
T = 6.600 hr (stop on holidays, round-the-clock operation)
P =125 x 6,600 = 82500 T/Y

When operation rate is fixed at 95% of that n Japan.
P =82,500 x 0.95= 78,400 T/Y
£ 6,500 T/M

Note: The number of tons is in terms of pickled tons.

(2) Tandem mill

P =TxPm
Pm  =C, x l/g§/th
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Pth =60 CQWIIP + R+ ta

(R =105C,W/7.85C,Vab

C,: Correction coefficient by mill

ta - Acceleration-deceleration time (min.)

C3. Carrection coefficient for theoretical rolling speed
vV Theoreuieal rotling speed (m/min.)

a.b Thickness x width (mm?)

The composition ratio for size of products () is assumed by referning to the
past actual results; W is an assumption of the coil’s unit weight to the various dimensions;

and the othe: specific values are decided according to the performance of the mill.

Size axb Cy \J WV tR P | Pih B | B/
0.17 x 780 1326 | 090 | 1370 | 147 ] 857 | 170 | 627 | 035 | 5582
0.17x 930 158.t | 090 | 1370 | 175 | 856 | 170 ' 747 | 000 | 1339
0.23 x 780 1794 | 095 | 1,370 147 | 602 | 1.70 | 828 | 002 | 0242
0.23 x 930 213.9 | 095 | 1370 175 | 600 | 170 | 989 | 004 | 0.404
0.27 x 780 2106 | 095 | 1,370 147 | 512 170 | 934 | 001 | 0.107
0.27x 930 251.1 | 095 | 1,370 175 | 5.1 170 [111.3 ) 004 | 0359
0.4 x 780 312 095 | 1300 | 147 ] 345 1 140 [1294 | 002 | 0.155
0.4 x 930 372 095 | 1,120 175 | 421 140 |1340 | 007 | 0522
0.6 x 780 468 090 | 990 147 | 336 140 |131.7 | 003 | 0228
0.6 x 930 558 090 | 820 175 | 405 1 140 11379 | 009 | 0653
0.6x1270 | 762 090 | 620 | 200 449 | 140 |1466 | 006 | 0409
1.0 x 780 780 100 | 910 | 147 l 197 | 140 |i823 | 001 | 0.055
1.0 x 930 930 .00 [ 760 175 ' 236 | 140 |1960 | 004 | 0.204
1.0x 1,270 {1,270 100 | 570 | 200! 264 {140 |2008 | 004 | 019
1.6 x 780 1,248 1oo [ 800 | 147 | 140 , 160 |203.0 | 001 | 0.049
1.6 x 930 1,488 100 [ 670 | 175 | 167 } 160 (2233 | 002 | 0090
16x 1270 |2032 100 { 500 | 200 { 1.88 | 160 [2413 | 002 | 0.083
2.0 x 780 1,560 100 | 720 | 147 { 125 ‘ 160 12129 | 001 | 0.047
2.0 x 930 1,860 too | 600 | 175 1 150 | 160 |2346 | 001 | 0042
20x 1270 {2,540 100 [ 450 | 200 | 167 ’ 160 {2557 | o001 | 0039

C, =10,C, = 015, ta=025

Pm =1/ [/th =926 t/hr

P =926x5070 = 469,500 T/Y
fth — 10,800

T =350700hr
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When operation rate is fixed as 90% of_that in Japan.
P — 469,500 x 0.9 = 422,600 T/Y
= 35,000 T/M

E.5 Estimates of Production Cost for Planned Cold Rolling Mill

F.5.1  Basis for calculation

Calculations of the preduction cost, operating profits and losses, and financial program
were made on the basis of the following plans and the aforementioned equipment and produc-
tion project.

Plan No.I : Envisages, assumping the cold mill site in Si-Racha, the start of operation of the
reversing mili in May 1975 and that of the tandem rmil in January 1977. The
full operations to be carried in June 1978 in keeping with the progress of the
regronal industrial development program.

Plan No.2 : Envisages, assumping thesite in the suburbs of Bangkok and its operation starting
as early as possible to satisfy the demand for the products, the start of operation
of reversing mill in November 1972 and that of the tandem mill in July 1974 and

the full operations in December 1975.

Calculating the production cost given below no distinction is made between Plan No.l and
Nol. Lomcally, there should be the difference of cost between the two plans since they envisage
different dates and locations for plant construction. This was deliberletely overlooked however,
since no problem of any serious magnitude is foreseen even if same figures were to be adopted
for the two different plans. The years indicated are calendar years running from January lo

December, and the unit of weight adopted is metric 10n.
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F.5.2

Production cost

52.1 Calculation of production cost (for 1979 with Plan No.1, and for 1976 with Plan No.2)

_Kind of Reversing mi
products (a8 rol c('f)“u N . Tandem smll Total
Item (as rolled) (as annealed}
Amount of production 66,300 t 162,000 t 203,820 ¢ 365,8201 432,120 ¢
Material for hot coils 82,200 1 198,360 t 243,840 t 422,200 t 524,400 t
Yields 80.7% 81.7% 83.6% 82.7% 82.4%
T Uss (amount | yss ({amount | yss {amount | yss jamount | yss |amount
er ton | US$ erton | USS 1 Us$ Uss Us$
P Looo | P oo | P | oo | P | wooo | PO | 1,000

Materials cost (hot coils) 117.80 7,810 | 116.37 | 18,853 | 113.52 | 23,139 | 114.79 | 41,991 | 115.25 | 49,801

Roll cost 5.64 373 3.76 610 1.29 263 2.39 873 2.88 1,246

Supplics cost 5.09 338 4.57 741 )| 470 331 1,211 3.58 1,549
Vatiable Power cost 7.97 528 6.93 1,124 4.05 825 5.33 1,949 5.73 2477
Cost Full cost .22 250 0.68 250 0.58 250

Repair cost 3.82 259 3.47 561 2.36 482 28.5 1,043 3.02 1,302

Other

variables 5.56 369 5.56 899 5.56 1.12113“ 55.6 2,032 5.56 2,401
Sub-Tatal  (A) 28.15 1,867 24.29 3,995 16.79 3,423 20.12 7,358 21.35 9,225
Invariable Labor cost 2.23 147 1.86 | 306 1.84 312 1.88 678 1.91 825
Cost Depreciation 7.00 464 3.81 617 516 1,052 4.56 1,669 4.94 2,133

Other

invariables 1.96 130 1.96 313 1.97 404 1.93 717 1.96 847
Sub-Total (B} 11.19 741 7.63 1,236 8.97 1,828 8.37 3,064 8.81 3,805
Operating cost
total {A) +(B) 39.34 2,608 31,92 5,171 25.76 5,251 28.49 | 10,422 30.16 | 13,030
By-products (-) -8.62 -572 -8.03 | -1,302 -6.98 | -1,424 -7.46 | -2,726 -7.54 ~3,298
Production cost 148.52 9,846 | 140.26 | 22,722 13230 [ 26,965 § 135.82 1 49,687 | 137,77 | 59,533

: 5.2.2  Remarks for caleulation

(1} The “yield” here means the over-all hot coil yield that incorporates yields at various

processes at full capacity operation with fair operating skill.

(2) The purchase prices of material for hot coils are inclusive of freight, interest, heavy
charges and miscellanious charges on the basis of US$80 FOB and culculated assumping

exemption of all import duties.
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(3) Details of variable costs (unit consumption and prices)

Reversing mill
(as rolled)

Tandem mill
{as rolled)

Tandem mill
(as annealed)

Unit con- @ USs Unit con- [ uUss Unit con- | USS$
sumption per ton | sumption |per ton |sumption - ;per ton
Roll cost 4.8 kg 1.17 § 564 % 32 ke 376 8 1.1 kg 1.29 §
Supplies cost 4.57 2,31
Sulfuric acid 26 kg 0.08 2.02 2.7 ke 2.10 1.8 kg 1.40
Degreasing 6.2 kg 0.07 0.43 6.2 kg 043 2.1 kg 0.15
Steel] grit 0.30 0.2 kg 0.06
Palm oil 471 0.40 1.88 321 1.28 0.61 0.24
Lubricant 1.91 0.40 0.76 1.91 0.76 1.1 1 0.44
Anticorrosive ol 0.04 061 0.02
l:{:});:'er & Utilities 797 6.03 405
Steam 475 kg 0.005 2.64 ~480 kg 2.67 210 kg 1.17
Power 300 KWH| 0.017 5.00 230 KWH 3.83 160 KWH| 2.66
Water supply 20m® | 0.017 0.33 26 m® | 043 13m3 | 022
Fuel cost
Light oil 0.036 31.1 1.11
LPG (butane) 0.017 63m? | 011
Repair cost 389 347
Other variables 5.56 5.56 5.56
Total vaniable cost 28.15 24.29 16.79

Note:  Repair cost was calculated separately from, but m due proportion to, equipment cost.

The “other varables™ includes crating cost, inspection cost, roll maintenance cost and

cost of transportation within the plant premises.

(4) The ‘“labor cost™ includes wages and fringe benefits. The object of this cost is the
full size of the personnel force afore-indicated in the Personnel Program for the full oper-
ation of the plant-including 10 clerks, 25 engineers, 664 workers, plus executives, physi-

cians and auxiliary personnel (15% of regular workers) in a total of 91, apgregating 790.

In it is also incorporated an annual 5% wage raise.

(5) The “depreciation cost™ is calculated in accordance with the “straight line” method

on the basis of the annual depreciation, 5% of the assessed value of the residual property

and of the service life of 16 years.

The construction cost 1s made for the plant in Bangkok as envisaged in Plan No.2,

but this can apply to Plan No.l as it 1s. The construction cost of the wharf and the
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foundation may be somewhat understimated, but it will be feasible to consider any

further outlay in some other category.

(6} The “other variables” refer to Local Development Taxes, plant administration

expenses, etc.

(7) The “by-product” is calculated on the assumption that rejects are to be disposed

of at the local scrap price (750 balts per ton).

(8) 1In cost calculations those costs common to the reversing and the tandem milis

are apportioned according to production,

F.5.3  An outline of production costs

53.1  Cost {over-all) per ton

The production cost per ton of product is predicted to become considerably high even
at full operation. The material cost appears to be high yet it should be considered as the mini-
mum imaginable, since the estimate is made on the basis of $80 FOB as hot coil purchase cost,
which is the most favorable price available at the present circumstances, and of total execution
of import duties,

The yield calculated on the basis of No.35 sheet as the principal product, is not expected
to rise any higher even at full operation.

On the contrary, since considerably high technical skill is assumed here, failure to reach
that level of skill will result in the drop of yield from the presently estimated level, and a rise of
production cost. Particularly, as the production of No.35 sheet by the tandem mill, is rare even
in Japan, yield will remain at a considerably low level. As a whole, the operating costs are con-
sidered appropriate.

The rejects will have to be disposed of at the local prevailing scrap price.

5.3.2  Cost comparison between the reversing and tandem mmils

Companng the reversing and tandem mills in terms of production cost, the former ex-
ceeds the latter by $8.26 per ton of production as rolled. This is because production 15 more
expensive in the tandem mill than in the reversing mill, paticularly from the viewpoint of yeld,
labor cost and equipment depreciation. Reasons for starting with a reversing mill instead of a
tandem mill despite the above factors are firstly the consideration of technological level im-

mediately obtainable and secondly the necessity of avoiding high-cost operations should the
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demand for the product fail to inspire full operation of the mill. If these points could be over-
looked, it would be more advantageous from the standpoint of profitability a have a tandem mill
from the beginning.

Further, even among the products of a tandem mill, the production cost of the sheets
as rol[éci is §7.94 higher than the sheets. This is as-counted for the facts that the whole of the
sheet as rolled are of No.35 while the annealed sheets are the products thicker than No.35 shects,
and that the production cost bf'; the former, though the process is simpler, is higher because of

the high unit¢ consumptions.

5.3.3  Comparison of costs| of Plans 1 and 2.

Though calculationsiof the individual costs of Plan 1 and Plan 2 were not carried out,
it is assumed that the former's tost, at the head of depreciation expenses, becomes extremely
high. In the case’of erecting thie plant, construction of # harbor, the leveling of ground, and the
completion of infrastricture, if lcarried out on a full scale, will involve and enormous amount of
money 1n comparison with the case of erecting it in Bangkok. Consequently its depreciation ex-
penses will be high. To burden all of this on the enterprise base is utterly impossible, as des-
cribed later, from a point of view of a economic feasibility.

Unless backed up by some governmental aid or operated as a governmental project the
plan would hardly be realized. Considening the above the mission has made Plan 2 on the basis

of the Thai Government s development program.
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F.6 Study of Economic Feasibility for Planned Cold Rolling Mill, and Recommendations

F.6.1

Capital program (Plan No. 1 enly)

Requirements Supplies (81,000)
Construction funds 36,100 Capital paid in 10,000
(land) 780 Long-term loans payable 11,000
{equipment) 24,250 Short-term loans payable 8,400
{work) 11,070 Deferred payments for
equipment 16,000
Engingering Fee 1,000
Operalors training expenses 250
Operation preparation expenses 100
Organization expenses 60
Construction interests 50
Working funds 8,740
Total 46,300 46,300
Remarks:
(1)  Engineering Fee: for guidance from preliminary investigation of work up to starting
of operation.
(2) Traimng expenses: necessary for trainces to learn skill abroad including pays for six
months.
(3) Operation preperation expenses: for sample materials, supplies for trial operation,
rolls and fixed property taxes (from purchase of land up to starting of operation).
(4) Organization expenses: for establishment of corporation and office.
(5) Constructiont interests: for deferred payments from completion of installation of
cquipment up to starting of operation.
(6) Working funds: estimated amount of sales for two months.
(7) Long-term loans payable: loans from ADB, etc., on assumed rate of 5.7/8%;
conditions: two-year deferment, repayment in 15 years with annual equipment.
{8) Short-term loans payable; borrowing on the spot on rate of 10%.
(9y Deferred payments for equipment. As for machines, they are imported ones, to be

paid in 30% at delivery, the rest, 70%, on long-term deferred payment,

Supplemenial remark:

For the required capital, the raise of $10,000,000 seems rather small, but with the sub-

traction of the deferred payment portion for equipment, about 30%, 1t 15 considered an appro-
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priate sum in view of the actual payment power. As for the_long'-tp}m 16ans, it is déﬁ_r:ih!e to

make positive utilization of the capital of Asian Development Bank etc. _.

In principle machines will have to be all imported. As for payments, for them the con-

dition of deferred payments is absolutely necessary.

Prediction of profits
Plan No.1 Plan No.2
1979: full operation 1976: full operation
Umt Amount Unit . Amount
Ussit (US51,000) USS/t (USS1,000)
(1) Sales 147.98 63,944 143,44 61,986
(2) Cost of goods sold (<)137.77 | (59,533 | (-N37.77 | (-)59,533
(3) Profit on sales 10.21 4411 5.67 2,453
(6.9%) (4.0%)
(4) Selling, general and - = _ -
administrative expenscs (=) 339 (1464 (-)3.14 (=)1,358
(5) Operating profit 6.82 2,947 253 1,095
(4.6%) (1.8%)
(6) Non-operating loss (—)5,83 (-)2,518 (-)6.72 (-)2,902
(Interest paid) (-)5.15 (—)2,2325 (—)6.04 (-)2,609
(Miscellaneous foss) (—)0.68 (—)293 (-)0.68 (—)293
(7} Net profit 0.99 429 (-)4.19 (-)1,807
Cumulative loss: Cumulative loss:
about USS5,900 millions about US54,900 millions
Remarks:

(1) Production of sales was made on the basis of followimg considerations that:
Products will be sold immediately; exportation will be made only after satisfy-
ing domestic demands; price is estimated on the basis of FOB 51 10/t plus cost
of product grade and extra cost for annealing; domestic sale price will be con-
stituted of the above price plus freight, usance interest import procedure ex-
penses, import duty of 100 bahtsft for No.35 and other expenses of 220 bahts,
but with deduction of 3% commission.

(2) General management and sale expenses are estimated at USS1.1/t, plus business
tax corresponding 1o 1.5% of sale and local tax corresponding to 1.0% thereof,
totaling 1.65%.

(3) [Interest payment was calculated from the separate repayment program for loans:

long-term loans payable: rate, 6. 7/8%
short-term lozns payable: 10%
Deferred payments for equipment: 7%
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4 Miscellaneous loss, viz. the repayment of deferred expenses, is made repayable
in five years in an equal amount. The deferred expenses comprise engineering
. {c_:_e,_ training expenses, operation preparation expenses; organization ex;;cnses
- and _cémstn-mtion interests, estimated at $14.6 miilion in all.
S{Lilpplemtlantary rer}larksi
The results of calculation of profits and losses in Plan No.i and Plan No.2 present extreme-
y sqﬁere values, this is because production cost and intercest are after all greater than the sale
prices.

The difference in ealculation of Plan No.1 and Plan No.2 results chiefly from that in ihe
sale prices; in the case of the sale, the including a domestic and an export sale prices the domes-
tic one is easily estimated because of its protection by tariffs, etc., but the export one must be
estimated in the light of international prices, so that the greater weight of exports in the sales
the greater the relative loss (see the below-given remark). Accordingly, in view of the growth of
domestic demands in the case when the full scale operation is started in 1979 and 1975, the
former case is much profitable. |

Considering from the payability of the enterprise, Plan No.2 is unadvisable unless some
special measure will be taken. As for Plan No.1, it provides some advantages over Plan No.2.

It is considered possible to mount it on a payable base if supported by Thai Government. Never-
theless, a rnumber of problems will rise to fulfil the plan requiring the attention of those con-
cerned.

Incidentally, despite the fact that Plan No.]1 and Plan No.2 are different in location, their
equipment costs are regarded identical. It should be noted that the difference of timing will
virtually appear. Adoption of Plan No.l will not present reasons to negate the Bangkok location
in terms of profit and loss. In the case of selecting Si-Racha it 1s feasible only after overcoming

various conditions

Note: {Unit: US51,000)
Unannealed plate Annealed plate
Reversing mill Tandem mill Tandem mill
Export Domestic Export Domestic Export Domestic
Sale price 130.95 155.20 130.95 155.20 11543 145.52
Variable cost 140.72 140.72 136.02 136.02 126.72 126.72
Marginal profit 8.77 14.48 -5.07 19.18 -11.29 18.80
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F.6.3

Recommendations

)] The Thailand’s rolling pl:;nt project will be economically feasible provided it will be
sufficiently considered and 'abpropriate measures will be taken by the government, The
completion of the plan will increase the domestic demand as well as demands in the neigh-
bouring countries.

The establishment of a tandem mill prior to a reversing mill seems to be more ad-
vanlageous in terms of cost than the reverse. But the reverse order of establishment seems
to be an appropriate measure, if emphasis is placed on the technical phase in starting the
cold rolling skill from nil.

A construction plan with 1979 as the target year for starting the full scale operation
of the two mills is recommended considering profits and losses. Of course, there is no
objection to expedite such timing, but it requires some risks to export a large portion of
the products caused by the short domestic demands.

As for a decision on the location of the plant, we refrain from making any conclo-
sions on it at this time. Nevertheless, in view of the future potential of the mill, the
location of related indusiries, and the timing of its construction, the selection of the plant
location in the Si-Racha area would be economically desirable. And this is the key pro-

blem of the Thai Government’s development program of heavy industries..

(2) If the location will be decided on Si-Racha, the outlays for construction, land level-
ling and preparations for other secondary works, etc. should be borns by the Government.
Assuming the above, the construction cost for fundamental works in Plan No.1 was
estimated small. It is desirable that the Government will make positive endeavors on the
Si-Racha Industrial Area Development Program requiring an enormous amount of money a
and allow the plant-enterprise to utilize it; otherwise, the enterprise will hardly find itself

payable.

(3} When these measures will be taken by the Government, the establishment of an inte-
grated steel mill for flat products in Thailand, in due course would be feasible.

The construction of the mill is recommended in a step by step basis as follows.

(i) first stage — the installation of one cold reversing mill with a capacity of about
78,000 tons in 1975 or carlier.

(i) second stage — the installation of a cold tandem mill in 1976 or immediately there-
after with a capacity of about 420,000 tons annually. This recommendation is premised
in the installation of port facilities, power supply and other infrastructures of the plant

before 1975. The proposed site of the plant should also be investigated
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The immediate training of personnel before the construction of the plant is also sug.
gested at an early stage.
(iii) third stage — the installation of 2 hot strip moll enlarged with a blast furnace — LD
facilities is also suggested at some later date after a careful study of the project.

The existing domestic and potential macket in the country justifies this installation.

(4) In the case of raising capilal through investment and long term loan payable, the
Government must help the enterprise. The investors will not be able to take a dividend
For more than ten years. As for raising long-term loans payable, it will the difficult to
obtain stable and generous capital. In any way the Government’s suppert is indispensable.
A large part of the items above are measures requiring Gavernmental actions.
Needless to say, it is enterprise’s obligation to appropriately repay its debts to the Govern-

ment, when it is able to yield sufficient profit.
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Annex 1.

a.

Commentary on the Electric Iron Making Process

Present situation of Electric Iron Production method and Problems to be settled.

(1) General situation
Electric power has been utilized for a long time to reduce the 1ron ore, but no satisfactory result has
been obtained. Recently, with the adoption of the improved furnace structure namely the sub-merged arc
furnace which makes the reductive action in the furnace more efficient, possibility of reducing power con-
sumption by means of prereduction of iron ore and also expectation of low cost electric power to be made
avatlable by the development of the atomic power generation system, the electric wron-making method has
again been spothghted.
The majar electric pig won making plants at present in operation in vanous countries are shown in the
Table 1.
Table 1. Major Electric Pig Iron Plant
Location (country) Remarks Capacnty (T/Y)
Chimbote (Peru) 13,200KVAx2 (T.H) 65,000
Luiea (Sweden) 12,000KVAx3 (T H) 80,000
Bele Horzonte (Brazil) 17,000KVAX2 (S D) -
Bremanger (Norway) 33,000KVAx1 (T H) 80.000
Mo-1-Rana (Norway) 33,000KVAx4 (T.H) 360,000
60,000KVAx2 (T.H} 360000
Matanzas (Venezuela) 33,000KVANY {T.H) 700,000
(Ome was converted to
Strategic Udy)
Skipje (Yugoslavia) 34,500KVAx3 (T.H} 360,000
34,500KVAN4 (T.H) 500,000
T.H = Tysland — Hole type S5.D = Siemens — Demag type
(2) Submerged arc furnace

Almost all the clectric furnaces at present in operation are submerged arc type ones. Figure 1 shows
the cross section of & typical submerged arc furnace.

Of a 33,000 KVA furnace, the shell diameter even reaches to 15m  The hearth of the furnace 1s made
in such a way that inside of the vessel 1s hined with fire bricks on which carbon stamp 1s laid, or carbon
blocks or magnesite bricks are laid and carbon stamped.

On the lower part of the furnace wall, lunng 1s made on the fire bnck with carbon blocks or stamp or
magnesite bricks. The roof is made generally with sihica-almima bricks or magnesite brichs,

Generally, Soedecberg electrode 15 used,
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A long cylinder is shaped by several iron plates welded, and inside of the cylinder ribs are added
for promoting electric current introduction into the electrode. Into this cylinder, semi-plastic paste
is deposited. The paste is made of ash-free anthracite, coke brecze and tar-pitch, and, being sintered

by the heat of electric furnace and electnic current, the paste is made itself a continued electrode.
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Fig. 1 Cross section of a typical modern Tysland-Hole
submerged-ure furnace plant '
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Raw Materials

Hematite, magnetite, hmonite, titanum iron ore, iron sand, pyrite cinder, scale, scrap, etc.
are used as iron charges. The size of ore 1s mainly 20-40mm for a large furnace, Those which are
too fine or too big lump should not be used.

The fine ore is better to be used in the form of sintered ore or pellet for the purpose of stabili-
zing furnace condition and helping gas ventilation in the furnace which accelerates indirect reduction
and consequently saves electric power consumption.

As the reducing agent, coke and coke breeze are most widely used. Charcoal, fine anthracite,
brown and even peat were also used. The reducing agent is not only useful for its primary function
of ore reduction and carbomzation but also plays an important roll as the conductor of electric current.
It is generally said that, as the reducing agent, mixture of breeze and lump are better. The mixture

which has been used in the Tysland-Hole furnace with good result is shown below.

Coke 20 — 60 m/m 30%
Coke breeze 5 — 10 m/m 35%
» 5 mm under 35%

As the solvent, lime stone 1s used, and slag basicity 1s within the range of 0.9 — 1.4. When using
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high grade ores slag volume is less than 300 kg per ton of iron, in rare case, silica or niver sand 15 used

in order to increase siag volume.

The selection of charging materials is the most important matter in mmproving the operation

result of the electric furnace, and at present lump ore and coke are selected most generally.

Under these conditions, furnace operation is influenced greatly by the kind of ore to be used.,

As an example, comparative result on three kinds of ores is shown m Table 2.

Table 2. Comparison of Three Submerged-Arc-Furnace

Charge per metric

Slag Production per
metric THM Furnace

Gas Characteristics
Temp ©°C
co, 7
Hj, %
CHg, %
COr, %

Electrical requirements,

kwftrf{metric THM

Ironmaking Operations Using Crude Ore

Charging Charging Mematite
Magnetite of Low of Moderate
Reducibility Reducibiiity
1900kg magnetite 1465kg hematite
40 kg Mn ore 30kg Mn ore
280kg limestone 231kg limestone
74kg quartzite
2200kg Total 1800kg Total
510kg anthracite 420 anthracite
and coke 1 5kg electrode
carbon
750kg 313kg
300 700
76 71
8
- 2
16 19
2800 2520

Charging Hematite

and Limonite of
High Reducibility

1867kg self-fluxing
ore

1867kg Total
429kg coke

10kg electrode
carbon

258kg
450
72
8

20

2360

Test performed by Eicktrokemisk and supervised by IRSID for a French firm, using Quenza ore from

Algerna,

It show clearly that the degree of reduction has played an important role. Tlus fact is also proved

by the heat balance shown in Table 3.
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Table 3. Thermal Balances for Submerged-Arc-Furnace Iron-making
Charging Crude Ore (in keal per meteic ton of hot metal)

Magnetite Hematite E&T{;‘é::g &

Heat Requirements

Decomposition of carbonate

& gydrates 119,000 91,500 147,000

Vaporization of water &

decomposition 79,500 130,000 118,000

Reduction of oxides 1,042,500 835,000 830,000

Sensible heats of Lron 307,500 302,500 302,500

of slag 330,000 144,000 112,000

of gas 59,500 ¢ 182,500 131,000

of charge - : 3,000 -
Diverse losses 537,500 502,500 397,500
Total needs 2,475,500 2,191,000 2,038,000
Heat of slag formation -93,500 ~39,000 -32,000
Heat furmished by electrical energy 2,382,000 2,052,000 2,006,000

Comparing with the above result obtained from using the crude ore, 1f the self-fluxing sinter is
used, operation result will be improved to some degree. That is to say, heat requirements for degyd-
ration and removal of carbonate be lessened to approximately 200,000-250,000 Keal which corres-

pondes to 230-300 KWH. Further, dust 1s lessened, ventilation of burden improved and reducibility

increased. Table 4 shows an example of an operation in which self-fluxing-sinter 1s used.

Table 4. Data from Submerged-Arc-Furnace Iron-making Operations Based
on Self-Fiuxing Sinter (all figures per metrnic T H M)

Hofors,

SKF,

Sweden

One 12,900-kva
furnace

Domnarvet,

Stora Kopparberg,
Sweden

Two 7500-kva
furnaces

Mo-i-Rana,

Norsk Jornverk,
Norway

Test on One
33,000-kva furnace

Charge

Electrical requirement
Electrode carbon consumption
Slag volume

Furnace gas

1700kg sinter
400kg coke

2300kw-hr
lokg
480kg

650cu meters

1580kg sinter
385kg coke

2050kw-hr
15kg

450cu meters

1600kg sinter
330kg coke

2000kw-hr
10kg
350kg

550cu meters
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By these operation examples, various unit consumptions are as follows,

When 65% Fe crude ore is used. When sinter obtained from 65% Fe ore is used,

Coke 400 - 450 kgfT 350 kg/T
Electricpower 2,300 — 2,600 KWH/T 2,000 KWH/T
Electrode 15kg/T 10 kg/T

(4) Preheating and prereducing
As the above examples show, preheated or prereduced ore reduces coke and power consumption
better than crude ore directly charged into the furnace.
Such a pre-operation is carried out either within the furnace itself so as to utilize the gas generat-
ing from the furnace hearth, or in an auxiliary furnace using cheaper fuels than electric power or coke.
The explanation is made on the preoperations which have been brought to industrial scale as

follows;

(a) Strategic — Udy process

= el

r:x--3. @ = :

Fig. 2 Strategic-Udy installation at Matanzas, Venezuela: (1) ore and flux charged into end of kiln, (2) coal in-
troduced at four points along kiln, (3) side air fans for combustion control, (4) firing end of kiln, (5) scale
car for kiln discharge, (6) insulated transport bucket (7) furnace charging crane, (8) nine charging hoppers,
(9) Strategic-Udy open-bath smelting furnace, (10) self-baking carbon electrodes, (11) tapping ladle, and
{12) off-gas system.

Figure 2 shows main facilities in the strategic-Udy process which are composed of the
opent-bath type electric furnace and the separate rotary kiln.

The kiln functions to pre-heat the charge, pre-reduce the ore and eliminate the volatile
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(b)

(@

matter of the coal. The pretreated charges are put into the furnace through the transport
bucket when needed.

By this means, it is said that, when based on a 65% Fe ore, consumption of materials
amounts to 0.5 ton of coal with 74% fixed carbon, 1,200—1,300 KwH, and 7-8 Kg of electrode
per metric ton of pig iron. However, in this case, the cost for pre-treatment of charges must be

taken into account.

Elektrokemisk process with rotary kiln ]

In this system, submerged arc furnace is connected directly with the rotary kiln. Figure
4 shows the pilot palnt of this system at the Elektrokemisk Research Station in Norway.

As the volume and quality of gas emerging from the electric furnace is not enough to pre-
treat the charges, supplemental fuel is used in the kiln. By this means, it attains the result simi-
lar to that of the Strategic-Udy process. This process is industrialized at the Nouma Plant of Le

Nickel in New Caledonia and at Skopje in Yugoslavia.
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Fig. 3

Elektrokemisk process with shaft furnace

In this process, the submerged arc furnace is connected directly with the shaft furnace. In
this case, supplemental fuel is also used in addition to the gas produced in the furnace. Fig. 5
shows a model of this system.

By this process, basing on 65% Fe, ore consumption of materials are said to be 365 kg of

coal having 74% fixed carbon or 320 kg of coke having 85% fixed carbon, 1,200 — 1,300 KWH
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of electric power and 7 — 8 kg of electrode per ton of pig Iron.

.

1]

Fig. 4

(5) Operation of electric iran makmg furnace
The electric iron making furnace can be operated, due to its adaptability to varrous operational
conditions, with extremely large flexibility. Especially, with regard to the fluctuation of electric load,
when power supply has changed scasonally, daily or hourly, or load is lowered 10 50% or less, no
operational hindrance is caused. In other hand, even of the maximum load is slightly exceeded, still

it can operate at the best condition.

(8) Operation
Charges composed of jron ore, carbon-bearing material for reduction and solvent mixed
uniformly, is put into the tank above the furnace and charged into the furnace evenly through
the several charging chutes. The regular electric current, the voltage of which being within the

range of 80 — 150V, is charged automatically or by hand. Discharge of pig iron is made 4-8
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times a day, namely in every 3—6 hours. Immediately before it, slag is discharged. The quantity
of slag per one ton of pig iron is usually 300—500 kg, the basicity of which being 0.9-1.4.
Conditions in furnace

Electric current flows into the charges through carbon-bearing material making numerous
small sparks. The horizontal section of the melting sphere of a furnace with 3 electrodes arranged

in triangle forms a clover leaf.

Electrode

ﬁc/

solid cha_,gc

coke bed

molten slag

so/fid F’;E

hot metal

Fig. 5

Mr. F.C. Collin in France supposed that, under the electrode, coke is piled forming a bed,
as shown in Fig. 5.

In the electnic iron making furnace, iron ore is mainly direct-reduced by solid carbon, differ-
ing from the conventional blast furnace, the formula of which being as follows:

Fes03 + 3C = 2Fe + 3C0

Fe304 + 4C = 3Fe + 4C0

FeO+ C=Fe + CO

Co gas gencrated here has little chance to reduce the ore as it comes in contact with the
ore for briel time. As a devise to utilize this gas of high CO content, it is burned within the
furnace to CO7, and the heat generated at the time can be used to pre-heat the charging material.
Adopting this idea, the Mizushima Ferro-Alloy KK of Japan is manufacturing Fe-Mn.

Figure 6 15 the rough sketch of the apparatus which shows the devise in which the reduc-
tive gas is burned and introduced to the shaft furnace to pre-heat the charging materials come
down from above. The material ore is pre-heated by this means to 200-300°C and, further

in the furpace, exposed to the radiant heat emitted from this combustion zone. It is considered
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that, from its very nature, this principle can be applied to pig iron making.

1 Corectingpipe
2 Shoft furnoce
3 Charging Chute
4 Gas colector
5 Hopper tank

6 Exhauvster

7 Table feeder

2

Fig. 6 Reheating apparatus of raw materials for ferromanganese
by Nasu — process
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Annex 2. Commentary on the Continuous Casting Process- - ----- - -~ - __ SR

The idea of continuously casting steel in an endless strand isa century old and some 40 years ago aIumrmum
and other non-ferrous alloys were cast in this way Durmg the past 25 years or 50, tremendous odvances hnve been
made in the continuous casting of steel and the process can now be regarded as bemg commercxally workable.

Modern continuous casting machmes can produce billets rangmg from 70 x 70 to 300 %300 mm, ‘and slabs up
to 140 x 1,200 mm, and even now some facrhtres can produce slabs measurmg up to 220 x 2,000 mm, and there
is every sign that bigger slab crossssections will be possible in the future.

Some very promising investigations have been carried our‘_inrortlre continuous casting of hollow bodies for tube
manufacture. -

Originaily, continuous casting machines were of the vertical type and measured up to 30 m in the height,
these machines were installed in pits up to 17 m-deep to reduce the height of the tower above the shop floor, The
latest development is aimed at reducing the overall height as such, and in Western Europe various solutions have
been arrived at. One alternative is the vertical plant with a bending device to take the solidified strand from the
vertical to the horizontal plane; other alternatives are the bow-type or oval castiné machines. The vertical plant
with strand bending facility reduced the overall height of the tower by about 1/3, i.e. by some 10 m, and bow-
type and oval casting machines by 2/3 and more, ie. the overall height of the latter machines lies between about
6 — 10 m. Bending of the strand must be effected when the strand is still so hot that the surface has solidified
but the core is still pasty, if not in some measure liquid. Experience gathered to date indicates that these machines
are perfect for smaller cross-sections. However, machines for bigger cross-sections, and particularly big slabs, are
still in the pilot stage. In contrast to Western Europe, the USA and the USSR still use vertical machines for big
cross-sections and slabs.

Rimming steel still poses some problems in the continuous casting field, and various posibilities of overcoming
the difficulties are being investigated, e.g. by using degassing equipment ahead of the continuous casing plant.

This steel is still in demand for certain applications, e.g. various types of plate and wire; some 25% of all rolled
products are made from rimming steel. This demand can not yet be catered for by continuous casting machines.
Efforts are also being made to establish whether and to what extent rimming stee! low in silicon can be replaced
by steels killed with sluminium.

In order to guarantee continuous operation, continuous casting machines must have a minimum of two strands
one of which is made ready for the next cast while the first is in operation. This takes about 20 — 30 minutes.

Continuous casting operations are also influenced by the supply of liquid steel. The casting time is limited to
a maximum of about 60 minutes; beyond this point the steel would begin to freeze in the ladle. Full utilization
of a continuous casting plant is relatively easy when using hearth fumaces, e.g. open hearth or electric arc furnace,
provided the operations are well coordinated; the situation is much more difficult when the steel is supplied from
an oxygen steelworks, the tap to tap times of the convertors beeing 40 te 60 minutes. In these cases, two con-
tinuous casting machines must be used per converter to ensure smooth operations. The number of strands per

machine is also governed by the relationship between the strands dimensions and casting rates and the ladle capacity
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and castlng time. - - As the steel temperalure Is set within very narrow limits, basic Bessember stecl can not yet be

contmuously cast havmg very I-ugh temperature ﬂuctuatrons

The refractory ]mmgs of the castmg ladles and ‘tundishes must be given special attention, as the wear rates

are parncfl]arl); h]gh here,

Nowadays, stopper ‘ladIés dre normally used for continuous casting operations, the heat losses being lower

" thian those of tilting ladles” * " - . -
The’ continuous castrng machine yield is about 5 to 10% higher when compared with a product of the
" same size rolled down from an mgot in a blooming or slabbing mill.

Whereas mgots often have to be rolled out to 10 — 15 times their initial length-for rails, a 20-fold elonga-
tion is specﬂ‘ ed - experience indicates that continuously-cast material need not be rolled out to this degree in
many cases.

Continuous czfsting ;;iants’can be of combined design, i.e. for both squire sections and slabs.

The power requirement of continuous casting plants varies between 5 and 20 KWH/T, depending on the
design; coolmg water consumption equals about 3 m3/t and approximately 3 Nm3 of oxygen are needed per ton
of steel for the cutting torches.

Casting rate are difficult to specify, as they are in great measure dependent on the size of the cross-section
being cast; for example, a strand measuring 300 x 300 mm is cast at the rate of 4 m/min, or 18t/h.

The investment costs also vary with the plant capacity, strand dimensions, and plant design, i.e. whether
vertical or how-type. In general, larger plants can be estimated as costing approximately 15 to 20 $ per ton
capacity. A comparison of prices shows that those of a continuous casting plant and a slabbing mill are even
at a capacity of about 1.5 million tons. In other words, the rolling mill becomes much less expensive as capacity
increases, whereas the continuous casting plant investment cost remain practically the same as further strands are

added on the unit construction principle.
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Annex. 3

Commentary on Cold Rolling Facilities -

Cold-rolled steel sheets and co:ls are made from hot-rolled cmls through the steps of cold-rollmg, annealmg

and skin-pass. Cold rolled products are far thinner and of more excellent quahty than hot rolled ones. That is-

to say, cold rolling provides thin sheets of uniform thickness, ﬁne appearance and of no surface defects such as

scale, and they have mechanical properties suitable for deep drawing as their structure becomes very fine thrtmgh

appropriate heat treatment.

Fig. 1 Flow diagram of cold rolling milt shop

Hot rolled coil

!

Continuous pickling line

!

Cold rolling mili

Annealing Furnace

!}

Skin pass mill

!

Galvanizing
line

Shear line
Slitter line

!

Packing & shipping

3.1 Pickling line

M

Also through skin pass it is possible to prepare
their surface conditions according to various
uses, and produce sheets of excellent properties
such as proper stiffness and flatness, which are
suitable for a wide range of use.

The general flow diagram for the pro-
duction of coldfrolléd ;';eel prodﬁcts is shown

in Fig. 1.

Qutline: The hot ¢oil, the material for cold-ralled strip has a considerable amount of mill scale on

its surface, resulting from continuous hot rolling and down-coiling in coil form at an elevated temper-

ature. If such a coil is fed into cold rofling mill, a strip with a beautiful surface can’t only be pro-

duced owing to scales bited in, but also serious obstacles will be caused in the subsequent processes.

From the reason it is necessary to remove mill scales from hot coil through pickling ahead of cold

rolling. Pickling is carried out by immersing the strip into the pickling selution when it passes

through pickling tanks in the line, whereby the surface scale dissolves and drops off.

Solution of sulfuric acid or hydrochloric acid is used as pickling agent.
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2) Equipment-and operation:

_:I_-‘ig. 2 Continuous Pféiil}nﬁ"Lme

1. Uncpiler_ 2. Shear 3. Welder

4. Flash trimmer 5. No. 1 pinch roll sticher 6. Looping pit

7. No.2 pinch roll 8. Dancer roll 9. Pickling tank No. 1
10. Pickling tank No. 2 11. Pickling tank No. 3 12. Cold water spray tank
13. Hot water rinse tank 14. Dryer 15. No. 3 pinch roll

16, Looping pit 17. No. 4 pinch roli 18. Shear
19. Side trimmer 20. Recoiler 21. Scale

22: Conveyer

The hot-rolled coil fed into the uncoiler, after uncoiled here, is delivered into the line, at first
being levelled in the pinch roll leveller, then being cut by the shear. Then, the end of the preceding
coil and that of the following coil are joined electrically by the welder, whereby the strip can be '
supplied continuously into the pickling tank. The flash or excess metal resulting from the upsetting
action of the welder is trimmed off by the flash trimmer to make it suitable for cold rolhng. The
coil joined by welding, is stored in the looping pit. This is for the purpose of carrying out pickling
at a constant speed without interrupt even when welding, and this is effective 1n preventing over or
under pickling and in reducing down-time. If there is another looping pit before the welder the down-
time for uncoiling on the entry side can be reduced, so that the pickling operation can show its full
efficiency. The recent teqdency is, in order to prevent injuries on the surface of strips caused by
friction between them in the looping pit, to adopt the means in which the loop car, supporting the
strip to travel horizontally, stores the strip loop. Prior to entering the pickling tank, if the scale layer
on the surface is broken by bending the strip by a scale breaker, the pickling effect is greater and the
pickling speed becomes faster.

Pickling tanks in an high-speed-line is as long as over 75m, and composed of three or four tanks
of steel plate, the inside of which is rubber-lined and laid with acidproof bricks. The pickling speed in
some of the latest ones, is over 200 m/min. A raw acid is supplied from No. 3 tank, which overflows
into No. 2 and No. 1 tanks. The concentration of the sulfuric acid is maintained at about 10% in No.
1 tank, about 15% in No. 2 tank, and about 25% in No. 3 tank, and the temperature at 90 — 95°C
by steam-heating.

The pickled strip is washed in a cold water spray tank and then in a hot-water-rinse tank. The
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(3)

strip then is sheared at the coil end, trimmed off its both edges ‘which have bad éffects on cold rolling,
viled on its surface, and then coiled to send cold rolling mill. Recently it is the general tendency to

use a tension reel in order to avoid injuring of the strip in recoiling operation.

Pickling solution:

Sulfuric acid solution has hitherto been used as_pickling agent. This was because hydrochrolic
acid, a substitute for sulfuric acid, is expensive despit;: various aélim'nizig"es, and also because there
arises problems about acid-proof materials, intensively corrosive hydrochrolic fume etc.

However, such problems and other technical ones have been solved with the latest development of
hydrochrolic acid-recovering equipment, leading to the use of hydrochrolic acid'in the pickling line
in many cases.

The advantageous features of the use of hydrochrolic acid pickling over sulfuric acid are:

1. The use of Hel reduces pickling time, which permits a faster pickling speed resulting in an improve-

ment of productivity.

2. Hcl provides a better surface appearance of the pickled strip; the surface of the product is more

whitish and prettier.

3. In the Hel line. the scale breaker becomes unnecessary. In the case of H9S04 pickling, though the
solution itself lacks in the ability to dissolve the scale, the acid penetrating through the cracks pro-
duced in the scale layer discolves the scale near and on the surface of the base iron or the base
iron itself, generating simultaneously H7 gas which drops off the scale. So it is effective to create
cracks mechanically by providing a scale breaker for bending the strip or by a skin pass mill for

applying 2 few per cent reduction, concurrently for correcting the flatness of the strip.

3.2 Cold Rolling Mill

&)

Outline:

The procedure of rolling pickled coils at normal temperature is called cold rolling. Actually,
however, the surface temperature of the material under rolling becomes near 200°C.

The aims of cold rolling are:

{(a) To produce thin strip economically,

(b} To provide desired mechanical properties suitable for from *“full hard” to deep drawing sheets
with or without subsequent processes such as heat-treatment, skin pass etc.
The total reduction in the cold rolling is 50 — 70% for sheet gages and amounts 90% for tin
plates. The reduction in this case refers to the percentage of the reduced amount of thickness
of a strip to its original thickness, and represented by:

Original thickness - rolled thickness

— - x 100%
Original thickness
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. The_w_o;kal_)ility of cold strip is directly determined by its chemical composition, fimshing
temperature. of hot rolling, coiling temperature, cold rolling reduction and annealing tempera-

ture; so these conditions must be properly considered for the production of quality products.

(©)  To provide a smooth, pretty surface.

(d) To provide stri[is with more uniform thickness than by hot rolling,

The strip mill which brough an epoch making progress in the rolling of steel plate, has
made a rapid advance with the growth of demands for thin steel strip and technical develop-
ments, and its }olﬁng speed has become faster and faster along with an increase in the weight per
coil; nowadays some cold strip mills are being operated at the delivery speed as high as over
2,000 m/min,

Type of the rolling milt:

There are two types of cold strip mill; the tandem mill and the single reversing mill. The re-
duction of cold strip ranges from 40 to 90%, and it is difficult to obtain such a high reduction at
one pass of rolling. In the tandem mill four to six stands of the same type are arranged tandem,
through which the strip passes continuously, on the other hand, in the reversing mill the strip repeats
passing through single stand several times, Fig. 3 shows the arrangement of a cold tandem mill and

Fig. 4 the arrangement of a cold reversing mill.

Fig. 3 Arrangement of a Five-Stand Cold Strip Mill

1. Coil ramp 2. Coil box 3. No. 1 stand
4. No. 2 stand 3. No. 3 stand 6. No. 4 stand
7. No. 5 stand 8. Tension reel 9. Belt wrapper

10. Thickness gage

— 292 -



(3

Fig. 4 Arrangement of a Reversing Four High Cold Strip Mill

3 4 5
1. Coil ramp 2. Coil box 3. Tension reel
4, Rolling mill 5. Tension reel

In the tandem mill, since total reduction is shared to each stand, it is possible to roll a coil
with one pass, which permits high-speed rolling; in many modern mulls the maximum rolling
speed being more than 1500 m/min. On the other hand in the reversing mill rolling direction
must be changed for every pass and in one pass its speed is not constant; low at start, maximum
in the middle and also low at the end of rolling, commonly the maximum rolling speed being
600 — 800 m/min. The tandem mill, being of a continuous type, is advantageous for mass
production of products of a single kind, but lacks in operational flexibility, so that it is diffi-
cult to cope with changes of the size of the products. In this respect, because of its adjust-
ability the reversing mill is convenient to roll various kinds of products.

In comparison of the tandem mill and the reversing mill, it can be said that the tandem
mill, though higher in construction expense (about four times that of the reversing mill) and lower
in adaptability to varied kinds of products, is cheaper in operation cost and far higher in productivity

(five to six times that of the reversing mills}, which is suitable for mass production.

Equipment and operation:

In reference to Fig. 3 of a tandem mll, a coil 1s fed into the coil box, where its end is un-
coiled and threaded into the mill tran, in which guide plate supports it on cach side and sends it
out. The coil next to be rolled ready in the coil ramp. The mill housing, contaning rolls, roll
chocks, screw down mechanism elc. is constructed so robustly that it can stand big rolling pressure

with few deformation and permits rolling of high accuracy.
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3.3

The 4-high mill, which can perform a strong reduction even in the course of roiling with a large screw-
down mechanism and its drive installed on the top of the housing has two work rolls supported by two back-
up rolls in the housing window. The back-up roll, the diameter of which is about 2.5 times that of the work
roll, can support the deflexion of the work roll caused by big rolling pressure, and maintain its shape uniform-
ly, whereby can keep accuracy of thickness in the width direction of the strip. Ordinanty, work rolls are
driven and back-up rolls are rotated by friction force between the two kinds of rolls. The work roll is made
from forged steel with the hardness of Hs90 or more, which is least susceptible to wear and finished by
polishing. On the entry side of the housing is provided the mill gwde to clamp the strip through wooden
pieces and at the same time refrain the tracking of strip by virtue of side guides. In front of and behind the
work roll are instalied many spray nozzles which cool the heat produced by rolhng and at the same time
spray the rolling oil and roll coolant acting as lubricant in rolling. The selection of their quality and quanti-
ty, and their spraying method are the important technical requirements. On the delivery side of lh.e final
stand is provided a tension reel for recoiling the strip in the coil form. This reel being of overhang mandrel
type, the coil is taken out by coilapsing the drum with the hydraulic mechanism. The belt Wrapper serves
to guide the top end of the strip around the reel mandrel. The rolled coil is delivered to the corl ramp on
the delivery side by coil car.

At No.1 stand and the delivery side of No.5 stand are set Xeray thickness gages. The former gage
gives reference for controlling the thickness of the material at constant value and the latter indicates the
finishing thickness accurately.

In the inside of the housing is a lead cell to measure the rolling pressure, and between two stands
a tensiometer for measuring tension there. By combining the signals of these instruments, the A.G.C.
{automatic gage control) operates to automatically adjust the rolhing pressure and the tension 1n order to
contro! the variation of the strip thickness 1o a minimum.

The rolling speed refers to the speed at which the strip comes out of the final stand, and actually
it is indicated by the circumferential speed of the roll. When this speed is determined, those of former
stands are to be settled by the reduction percentage. The rolling tension is provided with between each
two stands, and between the stand and the tension reel. This tension is not only helpful to rolling but
important to prevent climping. But if the tension is too strong there is the danger of breaking the
strip, and so it must be adjusted properly. And yet since the tension must be maintained constant even
when changing the rolling speed, there is provided a device to take its balance by electrically compensating
the mechanical inertia. Besides, in order to make a flat strip, selection of a roll curve and adjustment of

the quantity of the coolant during rolling become necessary so as to maintain the roll curve.

Cleaning Line
(1) OQutline:
In cold rolling, vegetable and mineral oil are used as rolling oil, which tends to attach to the

surface of the rolied strip together with stains. If the strip 1s annealed in such a state, carbon caused
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(2)

by incomplete combustion of oils remains on the surface of strip, which injures the surface beauty of
the strip, and particularly affects badly the continuity of plating effect. For this reason.the cold reduced

strip is generally subjected to cleaning after rolling, -

Method of cleaning:
Among various methods of cleaning, the principal ones are
(a) the immersion method, (b) electrolytic method and (¢) solution-spraying method. Here explanations

will be given about (a) and (b} as the most common methods.

(2) Immersion method:
This is & way of cleaning by immersing the strip in an alkaline solution. 1n this case, as the
temperature of the solution has great effect on the eleaning result, this operation is generally carried
out at a2 temperature near the boiling point of the sclution. En most cases this method is practiced

in combination with some mechanical cleaning such as brushes or hot water spray.

{(b) Electrolytic method:
This method aims at the promotion of cleaning through the mechanical action of hydrogen
and oxygen gases which are produced on the surface of the strip due to the electrolytic action of
a low voltage current in the alkaline solution. The method is widely used in which the strip passes

between several pairs of positive and negative electrolytic grids, making itself the neutral pole.

(c) Equipment and operation:

A cold reduced coil is fed into an uncoiler. The end of a preceding coil and that of the
following coil, after cut square to the line, are weld-joined by a seam welder or a spot welder, and
fed to a cleaning tank continuously. At first, the strip enters into an alkali cleaning tank contain-
ing an alkaline solution of the temperature of about 100°C, then into an electrolytic cleaning tank,
where a DC current of 10 — 15V, 100 — 3000A. is supplied. In front of and behind this tank are
installed several sets of brush rolis rotating in opposition to the moving direction of the strip and
a section for mechanically cleaning the strip by spraying a hot water of about 70°C. After that
the strip enters into a hot rinse tank where it is completely removed of residual alkaline and stains
in a hot water of 90 — 100°C, then after draining with a wringer roll, it is dried with hot air through
a drier. Thus cleaned strip, after given an appropriate tension, is recoiled in a reel, in which E.P.C.
(edpe position control) apparatus is provided for the purpose of arranging in order the edge of

the strip for convenience in the following annealing process.
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Fig. 5 Arrangement of Continuous Electrolytic Cleaning Equipment

1. Uncoiler 2. Shear 3. Welder
4. Alkali cleaning tank 5. Electrolytic cleaning tank 6. Hot rinse tank
7. Drier 8. Tension reel

3.4 Annealing Furnace

(D

(2

3

Outline:

As a cold rolled strip retains a residual stress in 1t caused by great reduction while rolling, and
its structure elongates in the folling directions, its hardness is so extremely Iigh that it is not suitable
for practical uses other than special purposes. So, a method 1s apphied to recrystallize its structure
to normal by heating al some temperature between A transformation point and recrystailization

temperature so as to improve its mechanical properties. This is so called annealing process.

Annealing method:

Annealing can be carried out in two ways; sheet and coil anneahing. And coil annealing can be
classified into box annealing of single or multi-stack, and continuous annealing. Sheet annealing is
today limited to only special case and continuous annealing is adopted primarily for annealing tin
plates. Generlly either the single stack or the multi-stack annealing method is adopted. In com-
parison with the multiple annealing method, the single annealing can heat the coil uniformly, but
as its treating capacity is limuted, it is adopted for annealing products of various kinds under differ-
ent conditions. The multiple annealing method, on the other hand, has several times as large a
treating capacity as the single annealing method, so that its operating cost is low and 1s suitable for

mass production.

Equipment and operation:

Fig. 6 shows an example of a single stack furnace. At first coils are stacked on base. Between
coils are placed connector plates in order to improve heat conductance by introducing gas.
Then, after an inner cover is placed over the coils to shut off cutside air, an atmosphere gas is charged
into the inside to substitute the zir. The bottom part of the inner cover is sealed with sand or the

hke and inside gas pressure 15 maintained positive for protecting.
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When the inside air has been completely replaced by the atmosphere gas the casing is put over
the inner cover, which is heated by burning the fuel in the rad:ant tube or d1rectly In the inside of
the inner cover, the atmosphere gas is at first heated, which then heat the coils by circulating from

outside to the inside of the coils by virtee of the base fan.

Fig. 6 Construction of Single Stack Annealing Furnace

7 ~ B o
N
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—
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? L
6 /!
1. Casing 2. Inner cover
3. Radiant tube 4. Connector plate
5. Base 6. Base fan

7. 1I:Imsilti-:m of thermo-couple 8. Pipe for thermo-couple No.3
0.

9, Coil

After the coils are heated for a specific time at the specific temperature, the casing is taken
over and coils in the inner cover are cooled naturally or compulsively to the specific temperature,
then the inner cover is removed and coils are unloaded from the base and cooled again to handling
temperature.

The fumnace efficiency depends upon heat conductivity and cooling speed. So it is necessary
to consider the efficiency of the base fan at high temperature, the shape of the convector plate, and
the forced cooling. By inserting the thermo-couple right under the ceil on the base plate, tempet-
ature control is to be conducted. Fuel must be burnt at constant rate until the couple shows the
set temperature, and after having reached this temperature,.the amounts of the fuef and the air are
automatically controlled so as to hold the coils at a specific temperature for a specific time until
heating is completed.

The most widely used atmosphere gases are listed in the table below. As all of the gases are

reducible, so that the oxidation of the coils can be completely prevented. In this case the decom-
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position reaction occurs;

- 2C0 C+COy
as a result, carbon is deposited on the surface of the coils, which tends to stain it. So the value of
COfCO2 needs strict control. In this respect, as HINX gas contains few CO and CO2, tending least

to stain the coil surface, so it is used in the annealing of the tin plate.

Table 1.
- Gas composition (volume %)

Kind €O, co Hy Clig (de\:{ :tgnt) N2 (:ﬁf,:ﬁr;m,)
DX 5-6 9-10 10-12 | 0.5-1.0 +50¢C balance | bright annealing
NX 0.1 0-4 I.14.5 — -40°C balance ”

HNX 0.05 0.05 3-10 - —40°C | balance | super-bright
annealing

AX - - 75 — — 25 bright annealing

RX 1 17-19 34-40 — - balance ”

3.5 Skin Pass Mill

The annealed strip is so soft and weak that 1t is not suitable for ordinary working. 1t is subjected to
a slight reduction of 1.0—2.0% through skin pass mill, thereby to improve workability and flatness, to pre-
vent formation of stretcher strain caused by decrease 1n yield elongation and also to receive surface condition-
ing
A application of excessive reduction deteriorate its workability for drawing. In the case of providing stiffness
to the product, a reduction of about 2% can be applied.

The skin pass mill has such varieties as single stand 2-high mill, single stand 4-high mill, 2-stand 4-high
mill, etc. and usually a non-reversing single stand mull is used. But as it becomes difficult to afford the
desired stiffness and flatness to the strip with only single stand mill when its thickness becomes thinner like
that for tin plate, the 2-stand mill is to be used for skin pass of thin strip exclusively.

In order to roll thin strip efficiently, such a high rolling speed as 1800 m/min. has been adopted. The
structure of the skin pass mill is virtually identical with the cold rolling mill.

Fig. 7 shows a single stand 4-high skin pass mill and Fig. 8 a 2-stand 4-ugh skin pass mill.
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Fig. 7 Single Stand Skin Pass Mill -

1. Belt wrapper
- Work roll _

. Tension rolt
. Climp roll

. Deflector roll

. Pay-off reel

. Tension reel
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. Back-up roll

Fig. 8 2-Stand Sking Pass Mill

—

. Climp roll

. Tension roll on entry side
. Pay-off reel

. Work roll

. Tensiometer rolt

. Tension roll on delivery side

. Belt wrapper

. Tension reel
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. Back-up roll

The skin pass mill roils a strip at room temperature by applying tension. But it differs from the cold
mill for reducing the thickness of the strip in that the former does not use the rolling oil.

In the skin pass mill, tension is applied on the strip through friction between the tension roll and the
strip, from the fact that when excessive tension is applied on the strip between the pay-off reel and tension
reel there arises injuries in the surface of the strip caused by mutual friction between strips.

The roll surface is ground or polished, or for dull-finish short-blasted, in accordance with the require-
ments for the cold strip such as its workability and coatability, adhesivity of zinc plating, and shape and
surface conditions for the tin plating.

Beside the above mentioned, there is an single stand 4-high mill which perform the functions of both
the reversing mill and the skin pass mill, which is called the combination mill. As this miil can be construc-
ted at a low expense, and is usable for rolling and skin passing it suits small-scale production, and in the

case of the existence of a separate tandem mill and a separate skin pass mill, it can be used as their buffer,
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3.6 Shearing Equipment

The coil which was previously subjected to annealing and skin pass is delivered to shearing line or
the. slitting line. In the shear line the strip is trimmed of its edges to a specified width, cut to desired

length, inspected of its surface, oil-coated and piled.

Also in. the slitting lipp, coils are trimmed of their edges to a specified width, after which they are

recoiled by a tension reel,‘ packed and shipped.

It is also possible to recoil a coil in several coils by split-cutting in the width direction simultaneously

with side trimming.

Fig. 9 Sheet Shear Line

i 2 5 67 3 7 ©
QOB AR

1. Uncoiler 2. No.l looping pit

3. Side trimmer 4. Ne.2 looping pit

5. Flying micro 6. Roller leveller

7. Flying shear 8. Inspection conveyer
9. Reject piler 10. Prime piler

I1. Runout conveyer

The coil is uncoiled by an uncoiler, its edges are trimmed by the side trimmer to a specific width,
then passes through a roller leveller to be corrected of its shape and is cut continually by a flying shear
to a specific length, Sheared sheets receive a surface inspection on the inspection conveyer, through
which prime sheets are piled in the prime piler, and rejected sheets in the reject piler. The thickness
of the strip is continuously measured by the flying micro placed before the leveller. In the light gage
shear line there is a pinhole detector to check holes on the sheets; if 2 pinhole on a sheet is discovered,

a signal issues and the sheet is dropped in the reject piler. If necessary, specifications and other markings
as well as oil-coating can be applied on the sheets in the line. When the prime sheets have been piled to
a specific height, the prime piler is lowered and the sheets are transferred on to the conveyor, on which

or at another suitable place they are packed and then shipped.
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Annex 4. Proposed Establishment of a South-cast Asian Steel Institute S LT e

0]

(2

Objectives

Having inspectéd South-east Asia recently, we felt the need and desire to develbp iron and steel
industry in the area. We are aware that the develobmeht of this indﬁétri( in the area concernied has many
abstacles, lack of capital, weakness of domestic market, lack and disutilisation of trained 'befsonnel, lack
of certain resources, and the lack of technological knowledge. 7 )

The last aspect could best be eliminated by the establishment of ‘some institution with functions
of collecting, disseminating and maintaining statistical data, exchange of informations and experiences
within Asia and with other organizations and nations, and making joint researches. We think that it is
the appropriate time to start some actions in regard to the establishment of this type of institution, which
for convenience we call the South-east Asian Steel Institute.

The proposed institution is te concentrate its activities in scier;tific and technological aspects. Other
efforts in efiminating disadvantageous factors in the growth of iron and steel industry in the concerned
area should be accompanied with those of this Institute. Various supports from nations, organizations and
individuals with different experiences, knowledge and sources are necessary.

We hope that the establishment of South-east Asian Steel Institute would initiate and encourage the
determined and cooperative attitude of the area for development of the iron and steel industry and general

development.

Activities
The task of South-east Asian Steel Institute is to develop techrology and technical know-how through
cooperation of nations with limited resources and experiences in the field and with support of nations with

already developed industry. The Institute should undertake the [ollowing activities to start with.

1)  Joint research of iron and steel production techniques among Asian nations. ..... this would be
useful to the development of the industry in the area which shares certain peculiarities together and

which as well has a variety of conditions.

2)  Exchange of various experiences on plant establishment and construction ..... In order to accelerate

South-east Asia’s efforts, experiences within the area and outside should be best utilized.

3) Collection, dissemination and maintenance of statistical data ..... Informations are foundation of

rational planning and management, in any field.

4)  Exchange of technical, scientific and other relating informations with similar organizations in the
world, The Iron and Steel Institute of Japan, American Iron and Steel Institute, Institute Latino-
americana del Fierro y Acero, Verein Deutscher Eisenhuettenleute, Iron and Steel Institute (British),

for example.
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5)  Publication of a quarterly periodical concerned with various aspects pertaning to iron and steel

industry “of the area concerned.

6)  Others. .

a. On standardization and improvement of quality of steel and iron products,

b. On training personnel and selecting of advisers. For instance, the Iron and Steel Technical
College with dormitory and other facilities is located in Osaka. It is possible to establish a train-
ing program there in cooperation with the college.

¢, Planning of development program in regard to technical aspeets and information.

d. As a councelling and advisory body.

(3) Organization
President Board of Birectors (one from each member nation and advisors from supporting
nations)
Secretariat
Executive Director One

Staff Three (initially)

(4) Location
Head Office can be cither in Bangkok or Singapore considering various factors: communications,
location of facilities related to activities of the proposed mstitution, location of offices of regional, nter-

regional and international organizations, presence of business and commercial offices, for example.

(5) Members
There will be Sustaining Members, consisting of companies engaged in iron and steel production,
research institutes, other organizations concerned with the steel industry and government concerned.
There will be Individual Members.
Further 1t is desirable for the Institute to have some leading steel making countries which have fairly
developed industry with a variety of technological, scientific, economic expericnces which would be useful

to the developing industry of other nations as Supporting Members.

(6) Finance
1) Expenditure
Table 1 below shows expected expenditures of the Institute considering its proposed activities and
objectives. However, they are would-be expenditures when the Institute becomes fully in operation.

We think that it would require $80,000.00 yearly.
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Table I.

Publications $20,000.00
Meetings 3,000.00
Salary (Executive Director $12,000.00) 40,000.00
(3 Clerks 18,000.00)
(Others 10,000.00)
Rent of Head Office 6,000.00
Communications 3,000.00
Travel 5,000.00
Others 3,000.00
Total $80,000.00
Income

Sources of income are firstly dues on Sustaining Members, secondly Individual Members who
subscribe the Institute’s publication, and thirdly financial support from leading steel making countries.

More detailed explanations on this are given below.

A.  Dues on Sustaining Members
Members’ dues are often collected according to the amount of production in the institutes
similar to the proposed one, ISIF (The Iron and Steel Institute of Japan), VDEH (Verein Deutscher
Fisenhuettenleute}, and I1S1 (International Iron and Steel Institute), for example,
We think it is appropriate to have the same system in Southeast Asia Steel Institute.
0.5 cent per ton of the final finished produet per member is the average amount of dues
of other institutes, However, considering various factors of companies and governments of

South-east Asia, we think 0.3 cent per ton is more realistic.

B. Individual Members

Considering the Institute’s activities, we expect long-term subscribers to the periodicals
published by the institute. Rate of periodicals of other institutes are $10.50 per year for
Journal of Metals (AIME) and $20.00 for Stahl und Eisen (VDEH). We think that the charge
of $10.00 per year would be appropriate.

The expected income from this source and the first one would be as follows, although at
present the number of Individual Members could hardly be estimated.

Sustaining Members $9,000.00

The expected amount of final finished
product is 3 million ton for 1968.

Individual Members 3,000.00

If the number of subscribers were 300,
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Financial Contribution

As described above, the major income of the Institute would be from Sustaining Members.
Considering future incomes of the Institute from the most optimistically estimated amount of
production in 1968 and 1969; 2,863,000 ton and 3,321,000 ton respectively; the yearly growth
rate is 15%. Even if this rate could be continuously maintained (the growth of production 1s shown
in Diagram 1 below), it requires some 15 years before the income and expenditure may balance out.

However, 12 to 13% yearly growth may be the most we can expect. What is explained above
suggests that for a Jong time to come the Institute would have to depend on external financial

assistance.

Diagram 1 Growth in Amount of Final Production,

90,000.00 30,000

735,000.00 25,000

60,000.00 20,000 ///
45,000.00 15,000 /,/ (
30,000.00 16,000 W o

//
15,000.00 5,000 — /',/

9,000.00

Dues on Sus- Amount of final
tuning Mem- | production in
bers, in §. 1,000 ton. Year
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Since this blue-print is hardly e;cpt_aéted to work out in the initial “[_)'er.idd“:df the Institute, activities
would hecéssarilj be limited in scale and scépe. Activities below shows the plan for the Institute in

its starting years.

Expenditure ] L ‘ ) }
Publications _ §10,000.00
Meetings 2,000.00
Salary . 10,000.00
Communication 2,000.00
Rent of Head Office 3,000.00
Travel 3,000.00
Others 2,000.00
Total $32,000.00
Income

From Sustaining Members and very |

little from individual members. $9,000.00

This indicates the shortage of $23,000.00 for which we should look for seme other sources.

Role of other steel making nations is greatly appreciated in this aspect. Not merely technical
assistance but also friendly financial assistance is indispensable for the Institute.

We hope that some nations with already developed iron and steel industry would contribute
financially in the initial period of the Institute, or till the Institute’s operations become self manage-

able by Southeast Asia.
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Annex 5 - Market Survey cm Cambodla

General Economic Back Ground and Present Situation of Demand and Supply of Steel Products

mCambodla LT T

Cambodm s GNP (Gross Natlonal Products) has for the past ten years continued at an annual
growth rate of 6.6%. Of itsindustrial components, agriculture, wholesale and retail services, public
administration and defencc-related services constitute an overwhelmingly large portion, while the
percentage of the manufacturing and construction industries related directly with demands for Steel
Products is markedly sma:ll. Nevertheless the fact that the production growth in such industries is

recently, though gradually, on an increasing tendency, is a hopeful sign to expect an increase in the

future demands for iron and steel.

GNP & Population

Year (C.Y) (Biﬁi:; E:iel) (1P gg(l}l l;:r:gn)

1953 13.5

1954 15.0

1955 14.7

1956 16.7

1957 17.8

1958 18.7

1959 20.6

1960 21.9

1961 22.0 3600

1962 23.1 5770

1963 25.5 5892
63/53 Annual Growth Rate 6.6

Sources: UN ECAFE
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© - .,  Cambodia’s imports-of iron and steel from nine principal iron-steel-manufacturing countries

amounted to 94,000 ﬁi"iﬁb&? -plus imports from Singapore, India and others, presumably gross-
‘totalmg 30,000 to 35 000 M. T Of the import of iron and steel, the principal products were round bars
and galvamzed sheets totalmg less than 10 ,000 ton per year, respectively.
It is surrmscc{ that‘ Cambodia has not yet produceq iron and steel, though unknown about their
actuality. If such a state is taken into consideration, in Cambodia, even if the increase of demands for -
. iron and steel grows to reach someday the extent to neet her own iron and steel plant, she will still
have to depend on imports until its materialization.
) Nowadays, however, the scale of any such plant has bt;come so large that it;' production is too
great for Cambodia to meet her own Qerﬁands alone. When to have a plant to neet her own need,ithere-
- fore, Célmbodia should previously make Elgreements'w-ith neighboring nations about the dispus_ition of the
surplus products of the plant. If such a measure is possible, that country has good environmental
‘ conciitions to construct a plant at an early date. In aﬁy way, as to the prosperct for a steel industry in

Cambodia, further investigations are necessary before finding a way to develop it in that country.

~ The import quantities of iron and steel in Cambodia

(1,000 M/T)

Year 1958 | 1959 | 1960 | 1961 | 1962-] 1963 | 1964 | 1965 | 1966 | 1967

Pig Iron | 01 ; ) —
Ferro-Alloy - 0.1 - - | - - | o1 -

Steel ingot &
$emi-finished -
product

Wire rods 14 2.0 2.0 1.6 4.7 4.8 0.5 1.0 83 4.4
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Year 1958 | 1959 | 1960 | 1961 1962 | 1963 ) 1964 | 1965 | 1966 | 1967
Steel bars N os3 ) 27| 44 29| 67 44 12 151 20} 16
Bright steel bars — - 0.2 0.1 6.1 0.2 01| 04- 0.4 0.6
Steel shapes 0.7 04 | 04 0.5 0.2 0.6 0.4 03 1.1 0.5
Sheet piling ) 0.1
Steel plates 1.0 | 02 03 | 03 0.3 0.1 0.1 06 | 03 1.3
Steel sheets 0.3 0.3 0.1 0.1 0.1 0.1 0.3 0.4 - —
Electric steel sheet - -
g";fa{g""d steelsheet {1 69 1 a1 | 02| 01 { 03! 26| 26| 09| 17
Tin plate - 0.5 1.1 Q04 0.7 1.3 1.0 1.5 25 1.6
Galvanizedsteelshest | 18 | 35 | 40 [ 43 | 72| 80 | 32 |752 ] 23 | 68
Other coated steel _ _ 0.1 _ _
plate & sheets :
Hot rolled hoop & strip - — - - — -
Cold rolled hoop & strip! - - - - - — 0.1 0.1 0.2 0.1
Other coated steethoop | _ _ 0.3 _ _ _
& strip :
Rails and accessaries 0.1 0.3 0.2 0.2 - - - .6 -
Wheel, axles, types -
Cast iron pipe & 34 | 30| 45| 371 7] 06) 07| - | 03] 02
Steel pipe & accessories 1.1 0.7 1.1 1.4 2.1 1.0 0.2 2.5 1.5 1.7
Steel casting -
Steel forgings
Iron & steel wire 0.3 0.2 0.7 21 4.4 2.8 1.6 27 338 1.9
Galvanized steel wire 0.2 0.5 0.3 1.1 4.3 0.4 0.7 1.9 1.0 1.0
Other iron & steel 0.1 - - — - 0.2 -
Barbed wire 0.1 0.2 - 0.2 - -
irtier:gl wire rope & stand _ _ _ _ _ _ _ 0.2 _ _
Steel wire nails 1.0 0.6 0.6 0.4 0.1 - - - 0.1 0.2
Other nails - 0.1 0.2 - - - - -
Wire netting 0.1 0.1 - 0.1 — - - - - -
Metal lath - - - - -
Heated screw 0.6 0.2 0.3 0.1 0.7 0.4 - 0.1 0.7 0.2
High-carbon steel and
alloy steel coil for 0.1 - 0.1 - 0.1
re-rolling

Total 17.4 15.6 21.0 20.0 30.1 25.3 12.7 21.3 26.2 23.8

Note:  Gross of imports from the EEC, U.S., UK. and Japan. In addition, plug imports of round bars
from Singapore and other countries; Gross total is presumed to have been in the order of
30,000 - 35,000 tons in 1967,

Source: Data from JISF (Japan hron & Steel Federation).
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