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ABSTRACT

The iron and steel industry 1s a basic industry which 1s instrumental to
Thailand’s competitiveness in the future. This Is attributable to its broad application
in various related industries, such as automobile, electrical appliances, machinery,
etc. Due to rapid changes of the steel industry in global market and the
unavoidable ellect on the local industry, the guidelines on basic steel industry
development therefore need to be revised In pace with such dynamic changes to
help strengthen the Thai economy in the world market.

In this study, steel products are categorized into three groups according to the
production process as follows:

® Primary raw malerials include sponge iron, pig iron and scrap.

® Semi-finished products comprise ingot, slab, billet and blocon.

® Finished products are products manufactured fromv semi-finished products,
or called hot rolled products, and downstream products produced {rom hot rolled
products.

Based on the study of the iron and steel industry in both the domestic and
overseas markets, it i1s found that there are certain changing situations that resull i a
subsequent change in the global steel industry structure. During 1980-1993, the steel
ndustry moved compatibly with the changing world economic environment, that is the
steel industry slowed down under the world economic downturn and expanded
concurrently with the world economy. It is evident that during such period there were
three remarkable changes in the giobal steel industry structure as follows:

Firstly, the production and consumption in developed countries, particularly
the large manufacturers, reduced during the past four to five years.

Secondly, the production and consumption in developing countries in Asia,
- the Middle East and South America scaled up continually which resulted from
acceleration of national development in order to serve the economic growth.

Thirdly, the increasing production volume of developing countries still lailed

to olfset decreased production of the large producers. The overall industiy at present
theretore remains stagnant.

Besides, a study on the changing situations classitied by the production
process is also conducted with the remarkable results coming out as follows:

Primary _raw_materials This group comprises pig iron, sponge iron and
scrap. |t is found that the production of pig iron is on a downward trend in the global
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market on account of the reduced production of the major manufacturers with the
close-down of old plants. Another factor is the lessening popularity in expansion of
the conventional production. Export of the pig iron to the world market therefore
tends to decline continually. As for sponge iron, the present utilization of sponge iron
as raw material is minimal vis-a-vis the pig iron. Besides, the production is in a small
volume and mainly for local consumption. The export volume is accordingly rather
low. Nevertheless, the production of sponge iron has expanded at a higher rate and
the utilization of sponge iron as raw material has increased in recent years. The most
popuiar raw material is scrap. The study indicates that the world scrap shortage is
becoming intensified. The scrap acquired from own resource or return scrap and
prompt scrap have tended to increase at a decelerating rate. In the developed
countries, the scrap from the steel smelting and production process is lowering as a
result of the development of the production efticiency. On the contrary, the volume
of both types of scraps from the developing countries continues to escalate due to
expansion of the steel plants and ineflicient utilization of raw materials. Meanwhile,
the supply of obsolete scrap is anticipated to grow continuingly in line with the
consumption of various steel products of the world population and at a rather high
rate in the developing countries with satisfactory economic growth which helps boost
the purchasing power or consumption of the population.

Among all primary raw materials, scrap is in consistently rising demand while
the supply becomes limited as mentioned above. The demand comes chiefly from the
development of the existing production to the Electric Arc Furnace (CEAF} process
worldwide and also from the accelerated development of the developing countrnes
The Asian countries rank third in scrap consumption, after Weslern Europe and North
America. The scrap consumption of these countries is anticipated to rise rapidly n
accordance with the economic expansion as well as the development of
infrastructure of each country in the region,

Semi-finished . products The world production of semi-finished producls
can be considered from crude steel production condition which is summarized as
follows:

The primary crude steel manufacturers, ie. the US, China, Russia and Japan,
have scaled down their production whereas the producers in Asia, the Middle East
and South America have boosted their production. South Korea, India and Brazil have
successively expanded their production capacity, enabling them to become the world
top ten producers of crude steel. Additionally, the production structure has changed
tfrom a few number of large manufacturers with massive production to a rising
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number of small producers, or from the OHf and BOF processes to the EAF process.
Moreover, the production of crude steel in form of continuously-cast steel has become
increasingly popular compared with the ingot product.

Finished products From the study, it is found that the production of
finished products in developed countries is obviously different from that of developing
countnes. Developing countnes still concentrate more on long-shape products of
commercial grade than flat-shape products while the developed countries will produce
the two products 1in almost equal proportion. Moreover, developed countries have
tended 10 upgrade therr production through adoption of more advanced and
sophisticated technology, thereby increasing the value added ol the products
Meanwhile, the developing countries have expanded the production base in a bid to
accommodate their industrial sector growth and attempted to manulacture and

augment a wide diversity ot flat-shape products.

Taking into account the structure of finished products consumption, it 1s
evident that the shrinking consumption of the world's leading 1ron and steel
producers, ie. the former Soviet Union and Western Europe, will bring down the per
capita consumption of those countries. Although the global steel industry as a whole
rermains inactive, the consumption of the developing countries is following an upwaid
trend with a considerable growth potential in the developing countries with low per
capita consumption, such as Asia, South Amernica, Oceania, etc.

South Korea is selected as a case study on the stee! industry development as
it has simitar fundamentals to Thailand as follows:

© South Korea and Thailand are the two countries in Asia with good
economic growth potential, basing their economic development on the industnal
sector and export.

® South Korea's production structure during the 1960's before its set-up of
tully integrated steel plants was similar to Thai steel industry situation from the late
1980°s to the early 1990's. At that titme, South Korea had only rolling mills and smali-
sized steel plants for manufacture of downstream products,

© [n the early period of industrial develo;:n'ment, both South Korea and
Thatland faced shortage of ron ore and energy required for the production, but were
abundant in labor force with low wage rates.

® The number of population which is a vilal {acior creating the demand is al

about the same level, recorded at 445 million for South Korea and 59.4 million for
Thailand in 1994,
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According to the detailed study on steel industry of South Korea, it can be
concluded that the consistent growth of the steel industry pushed up its total value
from 1.5 % of GDP and 6.6 % of the total industrial sector in 1980 to 2.4% and 8%
in 1994 respectively, thus taking South Korea to the forefront of the world suppliers.
Moreover, its steel comsumption climbed up to the sixth rank of the world, as fueled
by strong demand in the forward linkage industries. Its per capita consumption rose
from over 500 kg. in 1991 to 606 kg. and 724 kg. in 1993 and 1994 respectively.

The study reveals many remarkable factors that contribute to the uninterrupted
development of the iron and steel industry of South Korea as summarized below:

The first factor worth mentioning is the Korean government’s active role in the
set-up of the first large-scale fully-integrated steel plant, which has been operating
successfully and profitably from the very start of its commercial production to the
present. This is attributable chiefly to the strong governmental supports in all aspects
as reflected in the steel industry situation at the early stage of its inception as
follows:

® The construction and operating cost was low. The strong demand {or steel
arose from such industries as ship building and automobile at about the same time as
the emergence of the fully-integrated industry. The public utilities were complete
from the full support of the government. Apart trom the government’s promotion,
there were several other factors providing advantages to South Korea over other steel
producers of the world, namely the consistent and robust technology transfer Irom
Japan, the continuous investment in production efficiency enhancement, the stalf
training, the research & development, and the gradual establishment of export market
base after a few years of the production commencement.

® The similar characteristic of South Korea's steel industry to Thailland’s that
marks the most significant change in South Korea’s steel industry stucture in the past
14 years is the highest degree of importance attached to the tlat-shape products
which tend to further increase in volume since they are utilized as raw matenals in
almost all potential industries. Still, the lack of development of special or higher value-
added products is a constraint on the Korean steel industry. However, a plan has
been set for the industry to be developed to produce ;nore diverse and sophisticated
products as well as higher value-added products through development of steel-making
technology. The domestic demand for crude steel in 2001 is expected to reach 48.4
million tons.

In addition to the similarity mentioned above, Thai demand for iron and steel
also moves in the same direction as other developing and newly industrialized
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countries including South Korea. Thailand's demand for steel mounted continually
from 4.52 million tons in 1988 to 10.97 million tons in 1994, representing an average
growth rate of as much as 159 % per year. The key factors contributing to the
steadily high domestic consun"nplion of steel are the transtormation ol the country’s
economic structure from agricultural base towards industrialization and the emphasis
on the manutacturing sector which uses steel as raw materials in a high proportion.
Considering Thailand's iron and steel industry situation hy the forward linkage and
backward linkage indices, it is found that the use of local steel as pnincipal raw
material in such industries as fabricated metal product, machinery, electncal machinery
and transportation equipment will remain in a low level. As lor the construction
sector, the demand for steel can be fulliled by the local supply in a high proportion In
this regard, such indices closely reflect such a situation of Thai iron and steel industry.
The main products in this industry are the downstream finished products with long
shape used in construction works, such as steel bar, wire and P.C. wire As regaids
the {lat-shape finished products, especially hot rolled and cold rolled steel sheet largely
used in varnous manufacturing sectors, ie. automobile, electrical appliances, machine
and agricultural machinery, Thailand can produce merely hot rolied steel of certain
grades whereas the high grade hot rolled steel and cold rolled steel are still to be
imported in a large volume, reaching 3.5 million tons annually.

The study on the production situation of Thailand’s iron and steel industry is
classified by production process into primary raw material and scrap, semi-finished
products and finished products as detailed below:

® Primary raw material and scrap As there are vyet no local
producers of sponge iron and pig iron and the prices of primary raw material and scrap
are still different, the local producers of semi-finished products, mostly billet, almost
entirely' rely on local scrap as raw material.  Meanwhile, the shortage of local scrap
has currently become intensified with the local supply growing merely 18.3 % per
year. The imported scrap therefore exceeds 1 million tons a year. Moreover, (he
production of another semi-finished products, ie. bloom, also chiefly depends on
imported scrap. Therefore, the scrap from overseas sources will play a more vital role
in the domestic iron and steel industry.

® Semi-finished products The commercial production of the semi-
finished products such as stab, billet and bloom which are”further used in production
of finished products has not yet been initiated. Only billet and bloom are produced,
mainly for seif supply, whereas the production of slab which is used in manulacturing

124}



plate and hot rolled steel has not yet emerged. Therefore, slab 1s still to be imported
in a large quantity, accounting tor as high as 1.5 million tons in 1995, However, there
will be an upcoming producer of billet for commercial  putpose with a production
capacity of 1.6 million tons. it is theretore expected that the import of senu-finished
product with {lat shape, i.e slah, will be on an uptrend upon the emergence ol several
newcoming manufacturers of hot rolled coil and plate.

® Finished products They can be divided into two groups, namely long-
shape products and tlat-shape products.

Most of the long-shape products are steel bar, wire rod and P.C. wire. Al
present, steel bar and wire rod can be produced from both melting turnace and hillet
rolling or scrap cutting. Certainly, the quality of the products produced trom cut scrap
and rolled billet is different. Those produced by cutting and rerolling of scrap 'are of
irregular quality with high impurities whereas those produced by billet rolling have the
quality depending on the raw material grade. However, the current local production is
lavorably sufficient to meet the demand and tends to increase further to respond to
the additional demand.

The muain flat-shape products are plate and hot rolled steel. At present, there
are only two producers but two more are expected in the near future for the hot
rolled steel production. This industry is currently encountering a sharp competition.
Whenever there is the excess supply in the world market, the local producers have to
suffer trom the market dumping from foreign competitors. Moreover, the current
export situation Is quite tough due to the quite high production cost of Thailand and
the dependence on imported slab. Local produclion of other products such as
galvanized steel sheet, tin-l[ree and tin plate can sulficiently serve the local demand.

® Casl steel This is another type of iron and steel products which is guite
ditferent trom the long-shape and flat-shape products as it will be difterently shaped
for various applications. This product requires pig iron as the primary raw malerial.
The expansion trend of this industry.is promising due to foreign production base
relocation to Thailand and high growth rale of end-user industries such as automobile,
machinery, cement, etc. At present, the local production can meet the demand of

each end-user industry in a high proportion of up to 60-70%.

Although Thailand also exports the products, its role as an exporter is still of
little importance. Most of the export items are products of the forward linkage
industries such as steel pipe, galvanized steel sheet and cast steel product whereas
the tinished products such as steel bar, wire rod, hot rolled cpil, structural steel are
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exported in a little volume depending on the local market situation. When there 1s
high local excess supply, the products will be distributed into ASEAN and Indochinese
couniries.

From the mentioned iron and steel industry structure, the production structure
of the industry can be concluded as follows:-

© Iron and steel products which cannot be locally produced comprise pig iron
and sponge iron which are the primary raw materials; slab which 1s the semi-linished
product and all types of olher semi-tinished products with high carbon content; and
the tinished products such as high carbon steel wire and cold rolled steel sheet. All
these industries lead to a great number of forward linkage industries and are
instrumental to the national development as the industry structure begins to shift 1o
the flat-shape products. Moreover, these products are also crucial for the qually
control of steel products from the melting process, resulting in more diverse types of
the forward linkage products.

© The iron and steel products which sulficiently serve the local market
comprise steel bar, nail, nut and bloom which is a semi-finished product. The
production ol steel bar, nail and nut can sulficiently fulfil the local demand. Bloom has
only one user, Siam Yamato Steel Co, Ltd. It is used in the continuous rolling into
large structural steel. Therefore, it can be concluded that the bloom production ts
sufficient to serve the local demand. .

© The iron and steel products which can be locally produced but still have to
be imported comprise hillet, P.C. wire, P.C. strand wire, cable, hot rolled steel , small
hot rolled structural steel and coated steel sheet. This probably results from the
insufficiency as well as the inappropriate quality or specification of the local steel
products.

@ The locally produced iron and steel products which are sutficient and can
be exported are steel pipe and low carbon steel wire used as finished products in the
construction and furniture industries.

All that have been mentioned above exhibit the status of iron and steel
industry in Thailand. From the study, however, theré are a few other remarkable
issues facing the industry structure at present as follows:-

® Some finished products such as high carbon steel and some types of hot
rolled and cold rolied steel for automobile and electrical .appliances industries have
production constraints to serve the increasingly growing demand as the steel qualily
control is required in the very first process of the production of these products I
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Thailand still cannot develop the industry to include the pramary raw material
production, the use ol steel scrap as raw material in the melting process instead ol
the pnmary raw matenal will result in high amount of impurities in the steel which
cannot be produced into such limshed products. At the same time, the dependence
on imported slab for local production is also risky as this semi-finished product is
mostly produced tor self supply, resulting in small and unsteady volume distnbuted in
the market. Therefore, it can be concluded that the steel products ol specific qualities
sull cannot be produced locally.

® The wimportant tactor in the production of several products with high value
added such as tin-free , tin plate and cold rolled steel is the technology which is
mainly acquired either by entering joint venture or purchasing. The conditions of the
technology depend on the extent of the monopoly power of the technology owner
either on the technology or the raw materials. In case of high monopoly power, any
such steel industry will only emerge from the joint venture, such as the tin plate and
tin-free.

® The present production of tinished products in Thailland still refies on a high
amount of imported raw material. The local producers accordingly always encounter
problems concerning the stock of raw malternial and the fluctuations of the raw
matenal price, causing a difficulty in production cost control. Certainly, such soaring
cost has led to a consequential nse in the cost of such related industries as steel pipe
and container. These two industnes used to generate a large amount ol income 1o
the country but, at present, the raw material cost has become a major set-back
undermining the export capability of these related industries.

These 1ssues on both the steel industry and the related industries have
become cruciat for the competitiveness of Thailand. To make the study complete and
usabte tor analysis of the guidelines tor appropriate enhancement of the potentiahty ot
the industry, a projection on the local iron and steel demand has been made.

To project the local demand for iron and steel, the Apparent Sieel
Consumption (ASC) ' of steel in each production process is evaluated, divided into
four steps as follows:-

© Demand for primary raw materials : Primary raw materials comprise
pig iron, sponge iron, ferro alloy and scrap. It is found that demand for primary raw
matenals has been on a rising trend, increasing from 2 million tons in 1990 to 3
nulhon tons in 1995 with the growth rate of about 9% whereas the local supply can
meet only 57% of such demand. The main raw material which can be locally supplied

Appinent Steel Consumption (ASC) = Praduction volmne -+ hmport volume - Export volane
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15 the steel scrap  The local scrap supply could meet approvimately 6390 of the wotal
demand in 1995 and the rest had to be tultiled by import  The local production of
other prnimary raw matenals ot less importance such as pig iron and ferro afloy are not
suthcient, hence necessitating importation  Sponge ron 1s not yet locally produced
and the local demand s very low

® Demand for semi-finished products : Semi-tuushed products include
ingot. slab, Lillet and bloom  The demand tor these products had been consistently
growing by 9% per year durning 1990-1995 The local supply could meet 382 ol the
demand i 1995 decreasing trom the corresponding higure of 41% m 1990 This
resulted from the continual increase in demand tor slab simce 1994 Although Jocal
production of billet and bloom can increasingly serve the demand in terms ot both the
quantty and quality but sfab has not yet been locally produced and had to he mported
m the amount of up to approximately 1.4 mullion tons in 1994

© Demand for hot rolled finished products : The products of tins type
are produced from the semi-finished products, namely ingot, billet, bloom and slab
The demand for this type of products depends on the expansion of torward hnkage
mdustries which require these products as raw matenals such as constiuction
industry, steel sheet industry, etc. Duing 1930-1995, the demand for hot rolled
finished steel products had been nsing by 14%. mostly the long-shape products It 1s
tound that the local production of the long-shape products tends to increasingly
respond to the demand, up from 48% 1n 1990 to 72% in 1995 However, the demand
tor hot rolled finished steel products begins to increasingly shift to the fat-shape
products, rising from 33% in 1990 to 44% of the total demand in 1995 This resulted
from the national economic structure which is turning toward the industries with more
importance such as cold rolled steel, automobile and electnical apphances.  The llat-
shape hot rolled steel products have a large room to expand accordingly.

© Demand for downstlream finished steel products : The demand
for the first three products still does not represent the total steel demand ot the
country as there is another part of the demand which has not yet been taken into
consideration, 1 e demand hidden in the import of downstream products  The demand
for such products is quite high each year. Therefore, to obtain a compiete projection

ol the total steel demand. the consumption of imported downstream steel products s

evaluated.

In the evaluatton, the importation of downstream finished steel products 1s
evaluated backward to the demand for hot rolled finished steel products hy using
steel equivalent (SE)  The SE represents the waste rate of raw matenal from the



production ot such products whereby the amount of raw material used, i1e.the hot
rolled finished products (B), is calculated from the net import volume of the
downstream products. When combining (B) with the hot rolled finished products in
step 3 (A), the total real demand for the hot rolled tinished products ol the country (C)
is derived. Such figure can be further used to calculate crude steel equivalent (CSE).

From such evaluation melhod, it is observed that the real demand for hot
rolled fintshed products (C) has been on a steadily rising trend with a growth of 14%
per year. Moreover, although the local steel industry has been increasingly developed,
a part of the demand still has to be satisfied by import and has been growing every
yvear. Considering the long-shape and flat-shape products, it 1s found thal the
dependence on imported hot rolled long-shape tinished products has been consistently
decreasing as the local production can favorably respond to the demand and the
production of the long-shape products is not so complicated as that ol the flat-shape
products. On the contrary, the local production ot the flat-shape products is still at an
ntroductory stage with high dependence on imported products. Moreover, the
development of the forward linkage production ot the flat-shape products is also slow.

All in all, however, the dependence on the imported hot rolled hnished
products will decline as the local production will be able to meet such demand in a
higher proportion especially for the flat-shape products following the emergence of
several newcoming producers of hot rolled coils. For the long-shape products, the
dependence on imported hot rolled finished products and downstream products is
currently low. However, the import of downstream lnushed products with specilic
qualities or high production technology will still be required in the fulure.

After the real demand for hot rolled linished products (¢} is denved, further
projection on the future steel demand of the country i1s conducted by the
econometrics method using the steel intensity (SI) which i1s a ratio of steel
consumption against GNP at the base year price. In the analysis, the Slis determined
as macro economic varable representing the relation between steel consumption and
the economic growlh and the per capita income is determined as the independent
vanable. The result has come out that the real demand for hot rolled finished steel
products during 1996-2005 will continuously expand to'23 million tons in 2005 or by
7.59% per year in hne with the development of the country, especially in the industnat
sector. When such figure is evaluated backward, it indicates that the demand ftor
semi-finished products will rise to 24 million tons in 2005, ot which around 10 nullion
tons will be the long-shape products comprising billet and bloom and another 14
million tons will be the slab. Such consumption rate will bring the per capita steel
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consumption to exceed 350 kg. in 20056 Moreover, 1t s apparent that lhe
consumption 1s shitting consistently to the flat-shape products, growing lrom 55 5% m
1995 t0 67.5% in 2005 The figure from the projection 15 conipalible with the present
direchion of the country which focuses on the development of industries wiuch use
diverse types ol fllat-shape products such as electrical apphances industiy and
auromobile industry

The demand will evidently increase in the luture particularly tor slab which has
not yel been produced locally. It is predicted that the proportion of the demand for
long-shape to {lat-shape products in the next 10 years will be 42 = 58 While the raw
matenal cost in the steel production averagely amounts 1o 80% and the dependence
on imported steel products is still high, 1t is therefore viewed that the world price
movement will he crucial to the production cost manageiment. As a result, an analysis
on the price Huctuations ol each stee! product has been undertaken. The outcome s
that 1he prices of primary steel products such as iron ore and scrap, long-shape senu-
finished products (billet} and long-shape finished products such as steel bar and wire
rod are less fluctuated than those of semi-fimshed product such as slab, tlat-shape
finished products namely hot rolled coil, cold rolled col and galvanized steel sheet.
Constdering the level of dependence on raw material of the long-shape and flat-shape
products separately, it is found out as follows:

® Long-shape steel products : There are several conclusions reflecting a
change in the dependence on the raw material in such a way that will make it less
affected by the tluctuations of steel prices in the world market. The fulure raw
material demand will not expand as rapidly as the present demand and tends to be
saturated, or grow at a decelerating rate during 1997-2005. [n concern with the ability
to respond to the demand, the i{ocal production of the long-shape products will
increasingly improve since the volume of scrap used in the country has expanded.
Moreover, as the production ot long-shape products starting from iron ore numing to
the production of billet which is a semi-finished product will emerge in the near future
for {ocal distribution and import substitution, the dependence on the imported billet
from the countries with price fluctuations will be reduced to some extent. This s
because the prices of steel products will be increasingh} fluctuated In each respecuve
production process. [or iron ore and scrap, their prices will fluctuate at a low rate of
2.14 and 16 .94 whereas billet price will fluctuate at 17.23.

® Flat-shape steel products : From the local demand projection, the fiat-
shape products will become more important in the next 10 years whereas the local

production structure still ends at the importation of slab to be used as primary raw
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material. The price fluctuation of the flat-shape products is higher than that of the
long-shape products and goes higher in each process from the intermediate to the
tinished processes. The price fluctuations calculated during 1992-1996 for slab, plate,
hot rolled coil, cold roiled cail and galvanized coil stand at 295, 79.3, 639, 683 and
89 3 respectively. The high price fluctuation of the flat-shape products coupled with
the growing importance of the products and the unclear policy on investment in slab
production in the country indicates that the local producers will stil have to bear the
production cost burden if the local production still continues to end at the import ol
slab to be used as primary raw material.

Since Thailand’s production structure of semi-finished products stll involves
the utiization ot steel scrap as major raw material whereas there has been
tncreasingly limited supply of steel scrap in the world market and there is going to be
the pnimary steel production in Thailand in the near future, the utilization of alternative
raw materials should be possible. In case of Thailand, the project about to materialize
Is the manufacture of pig iron with capacity of 3.4 million tons per year. The product
will be partially distributed to other producers. Therefore, the idea of using pig iron as
raw material substitute is now the most possible alternative. However, in the use of
primary raw material substitutes, each type of melting furnaces requires different
mixture of raw materials. In this study, various assumptions are set out tor the
torecast of domestic steel scrap available in the next 10 years to see the supply of
steel scrap tor local demand under three alternatives as follows:

Alternative @ is to use the mixture proportion of steel scrap and other
primary raw matertal according to the actual production at present for the long-shape
steel products, i.e. the mixture of steel scrap and pig iron in the melting turnace in a
proportion of 90 : 10. Under this alternative, 1t is found that the total demand for
steel scrap in the next 10 years will be 4.5 million tons whereas local steel scrap will
increase to 3.5 million tons in 2005, thus necessitating imports of steel scrap In an
amount of 1 million tons in 2005.

Alternative @ is anticipated to likely occur in the present melting furnace
condition, i.e. the mixture of steel scrap and pig iron in the maximum proportion ol 80
- 20. In this alternative, it is found that in 2005, local steel scrap volume in the
industrial sector will rise to 3.5 million tons while demand will account for 4.1 miliion
tons. Thereiore, there will be excess demand to be fulfiled by imports in the amount
of 0.6 million tons.

Alternative ® is to use the mixture of raw materials based on the criteria
from the study of the Industrial Finance Corporation of Thailand indicating that the
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appropnate mixture ol steel scrap and sponge iron which will generate the maxumum
output 1s in the proportion ot 50 : 560. From this basis, the demand for steel scrap in
2005 will be 729 million tons and the supply in the steel ndustiy will account lor 35
million tons  This will lead to significant changes in the raw material dependence
structure; 2003 will be the tirst year when domestic steel scrap can adequately supply
the local demand and there will be an excess supply Iin the amount of almost 02
million tons wihile imports of steel scrap will start 1o decrease in 1998 and the
dependence on imported scrap will end in 2003.

However, Alternatives 2 and 3 will only be possible subject to the modification

ot the production technology to have the melting furnace switable for such nmuxtures
In addition, Alternative 3 does not take into consideration the steel scrap qualty
particularly the good quality scrap which i1s expected to continue to be imported
Despite the sutficient local steel scrap supply, the amount of good-quality secrap
accounts for merely around 20% of total steel scrap volume.
The diminishing dependence on imported steel scrap in all alternatives will result in
dependence on pig iron, a raw material to be produced locally in the near [ulure,
around the year 2000. Commercial distribution ol pig iron will be in a range ol 08-09
nullion tons which will sufficiently respond to the demand in Alternative 1 Only one
pig won production project is now able to respond to the rising demand unul 2005
Nonetheless, according to Alternatives 2 and 3, the dependence on wnported g non
will continue. Moreover, to consider the suitablility of substituting pig won for steel
scrap, the prices of both raw materials should be taken into account to see which one
bears the lowest total production cost.

Apart from the problem of production cost caused by the production  cosl
control, Thai stee! producers currently encounter problems and obstacles which have
hindered the developiment of Thai ron and steel industry to timely meet the existing
demand. Factors relating to the industrial development can be summarnized as
loHows

© Shortage  of manutactu(lmg factors  in teims  of  quantity  and
quahty ~ The manulactuning factors include raw materals such as iron ore and steel
scrap of which the domestic supply fails (! adequately. respond to 1the demand, and
others such as natural gas, electnicity and transportation system wihich are st
insuthicient  Prices of these tactors are sull high. The important thing having elfect
upon the industnal development in the long run is labor guality and techinological

capahnhty of Thai people which are stll infenor with a lack of pracucal application



Therefore, production development of the industry is carned on with difficulty and the
production cost of Thai steel products of all levels is rather high.

O Marketing problems : The fact that consumers usually prefer low-priced
products 1o quality products has induced Thai producers to ignore the developmeit of
their product quality. In addition, the market making does not focus on export markel,
thus limiting the producers’ market size and not creating the compstition and quality
development. This has become another crucial factor that impedes the development
of Thai steel industry into a tully-integrated production.

© The Government’s policies : Various measures taken in the past brought
about both advanlages and disadvantages depending on the situation. Despite the
involvement of. several government agencies, there is suill a problem facing the
industry, i.e. the lack of compatibility between these agencies in pianning ot long-term
development of the steel industry and the controversial tax structure as in the case of
cold rolled structural steel and hot rolled steel.

@ International trade policies : According to the agreement of Asean Free
Trade Area (AFTA), steel product is categorized in the Normal Track under which the
import taritf must be reduced to only 5% within 2003. Thailand’s iron and steel
products which need an adjustment to compete with other Asean countries,
particularly Malaysia and Indonesia {(whose industrial development is more advanced
than Thailand's with the manufacture of primary raw materials for steel products) are
tinished steel products. The present tax of Thailand is in the range of 10-20% and up
to 27% for some types of products.

However, according to the study, the major production problem of Thai iron
and steel manufacturers which even tends to be more severe in the future is raw
matenal. During the past, prices of raw materials recorded high fluctuations. Despile
the rising prices of imported raw materials at that time, prices of finished products
using such raw materials went down, leading to a decrease in the difference and
losses at times. Nonetheless, when'[ the demand has considerably increased, the
question 1s that Thailand should depend on imports 9[ raw maltenals and fimshed
products for use in major related industries or should start to make investment in the
production of primary raw materials in order to solve problems in cost and diversity
of products. With the high increase of demand, the following concepts are taken into
consideration:

© Change of Thailand's industrial structure : The industrial structure has
shifted to incustries with sophisticated technology and high product quality standard
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such as automobile, machinery, agncultural machinery and electiical appltances  These
products requite a large amount of high-quahty steel as raw matenal  Due to the
tendency ot Thalland to become a new car production base in Asia, the consistently
growing exports ot electrical appliances, the expanston ol manufacturning industries
which will raise stee!l utilization 1n repair of machinery and agricultural machinery and
the rise of loreign mvesument in machinery production are likely 1o bring about a 1apid
growth of steel demand

O Future demand for high-guality iron and steel This resulls from the
expansion ol automobile, electrical applances, machinery and agncultural maclunery
industnes. However, Thalland’s present production involves mmports of semi-fimished
products of medium to low quality for roliing, the fimished product 1s of merely
medium to low quality accordingly. Meanwhile, there has been difhicutty in mpoits of
semi-finished products of high quality since most of the production is mainly to seive
the continuous production of the producers. Theretore, if Thailand sull mamtans the
extsting production structure by relying on imported raw materials, the dependence on
imports of finished products 1o he used in continuous industries requiring high-quality
products will continue and even tends to highly increase in the luture.

© Future shortage of raw materials in the world market © At present, Thalland
's manufacture of semi-finished products uses steel scrap as major raw malerial
Domestic steel scrap is unable to fully meet the local demand, thus necessiating
partial imports  In 1995, the imports accounted {for up to 1.72 miliion tons wilh the
growth rate ot 20% per year. Future demand for steel scrap will remain lugh  The
shortage ot local steel scrap will be intensified whereas the world scrap supply market
will be in decline The shortage of steel scrap is thus hkely to become a crucial
problem for local producers in the tuture.

© Fluctuation of raw material prices : The comparison belween the price
fluctuation of wron ore, which 1s raw matenal for the primary raw matenal production,
and that of steel scrap, which is raw material for semi-fiished products  indicates
that the fluctuaton of ron ore price isiow at only 2 1 while that ot steel scrap 1s up
to 169 Thus, the investment In priméry steel production should be a solution 10 the
probtemy of production cost control and lead to better selling  pnce and profn
determunation '

O Compentiveness in terms of raw matenal and lahor in the production of
primary raw material  Thaiand’s labor cost is currently lower than that of other major
producers such as Japan and the US. Meanwhile, alihough Thailand has to RO

iton ore tor smelung, it 1s tound from consideration of ravw miatenal manutactunng



structure of countries worldwide that those countries also have to import good-quality
iron ore from only a few rare sources, i.e. Australia, Vietnam, Venezuela and Brazil.
Therefore, imports ot iron ore create neither advantages nor disadvantages in term of
production cost to other countries.

From these reasons, it can be concluded that there is a possibility ol Thailand
‘s investment n the production of pnmary raw matenal. However, the investment
should be fturther expanded to include the production of semi-fimshed products and
finished products. At present, there is one producer deciding to make investment in
pig won project, 1.e Thai Special Steel Industry Co_, Ltd. with production capacity ol 3.4
million tons. With the company’s production, the products left for distnbution in the
market will account for approximately 0.5 milhon tons while demand in 1995 was
merely 0.28 million tons. Therefore, for any new prospective investors, the investment
in fully-integrated production of semi-finished products and downstream finished
products should be most appropriate and will also reduce nsks in the market making
of the project. Nonetheless, to invest in the production of downstream flinished
products, the investors must first study the market condition ot such product to avoud
the problem of market making for products with excess supply. It such problem
arises, there will be a consequential effect on the production of semi-finished products
and primary raw materials. Besides the market aspect, other important issues to be
considered for the appropriateness of additional investment include:

© Location : The investors should consider whether all their product plants
can be placed in the same area. If steel plants of each production process are located
in the same area, the benefits from the investment will be optimized with a decrease
n production cost arising from continuous production and also in cost of raw malenal
transportation from one planl 10 another as well as saving in investiment i pubiic
uwtilities system and large infrastructure system in the same area, particularly the deep
seaport which must be avalable tor the transport of imported raw matenals and
finished products for distnbution both lé?cally and overseas.

® Elificiency in technology and machinery utilization : In general, machinery
and technology can be easily procureél once the inves;or has money. Nevertheless,
the unportant factor to etticient mac_hinery utilization is the labor readiness in the
production. With the unskilled labor, the cost reduction by the use ol high technology
will not be tully effective, especially for the production of high carbon or (lat-shape
products which require more expertise of machinery utilization and modihication than
low carbon or long-shape products.



© Availability of low cost energy sources and long-run reserves, particularly
natural gas : The pnmary steel product manufactured is sponge iron which 1s superior
to pig tron in terms of cleaner steel content and better quality. However, it s
currently impossible to acquire low-priced natural gas. Therefore, in the development
of a sponge iron project, the investor should select other cheaper energy sources such
as synthetic gas, the feasibility study of which s being conducted by United iron &
Steel Co., Ltd.

@ Development of public utilities : Electricity, pipe water, land and marne
transportation systems must be appropnately provided. Particulaily, there must be a
deep seaport to accommodate large vessels of at least 100,000 tons for pig iron and
60,000-80,000 tons for sponge iron. In the production of primary steel raw materials,
the deep seaport is regarded most instrumental to the development. [l a deep
seaport cannot be developed and established in a suitable area where plants of
continuous products will also be located, the development of pnmary steel industry
will hecome less viable.

© The appropriateness of the Government’s policies on the development of
iron and steel industry : {n the past, most of the Government’s policies were only to
deal with short-term problems. In addition, some policies were aimed merely at
solving the problems of iron and steel industry, regardless of the effecls on the
country’s economic and industrial system as a whole, such as the policy on high
import taritf on finished products. As for the long-term planning, it was still limited
and lacked continuity and coordination of agencies concerned. As a result, the policies
and measures of each agency sometimes were incompatible with each other lor the
short-term problem solution and the long-term planning.  The long-term industrial
development plan in the past, therefore, rather took time to materialize.

The development of iron and steel industry to become tully-integrated will be
able to solve problems and obstacles of Thai manufacturers in term of raw material
shortage which is likely to occur in the. future and upgrade the industrial development
10 another step. However, it is ‘tound upon detailed consideration that the
development of fully-integrated steel.‘industry is not the only way to enable this
industry Lo progress with stability in .;the long run. As in the case study ol South
Korea, it is found that the efficient industrial development needs other crucial
supportive factors such as concrete and continued promotion of the public sector,
establishment of a strong research and development systém ot both the public and
private sectors and marketing development in terms of diversification ot products as

well as the pro-active policies 10 build up a market base both locally and overseas.
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Therefore, when Thalland has targeted lo develop the won and steel industry,
the supportive factors need to be promoted and the obstacles 1o be resolved through
the cooperation of the public and private sectors, in such areas as the procurement of
both iron ore and energy, the encouragement of Thal private sector to invest n the
exploration of natural resources both at home and overseas, the development of
mfrastructure systems such as transportation and communication system, electricity
system, and pipe water system, all of which must be available n terms ot both
quantity and quality, the provision of site areas which requires the Governmeni’s
dehinite palicies on areas with investment potential so as to encourage the location ol
steel produceis i the same area, and the revision of policies on tax measures and
non tax measures such as the enforcement ol product standard The final and most
nmportant tactor for long-teim development of Thailand's iron and steel industry i1s the
skill development as well as the metallurgical science and technology development.
In this concern, the quality of educational programs, management patterns, duties and
roles of agencies concerned with metaliurgical development such as MIDI and
educational mstitutions must also be improved. Moreover, the private sector must
take part.in the upgrade ot labor quality with financial suppoits from the public sector

both directly and indirectly
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AAUINH 1 anFeuaanlFununninteanduruenuasmannattadlng (A

2533 2634 2535 2536 2537 2538 2639
RAW MATERIAL 1,235,567 597,847 1,047,485 1,617,176 1.407.405| 1,383.833| 1.192.114
PIG IRONS 103,869 78,380 149,112 113,322 182,868 281,845 227,11
FERRO IRONS 15,018 15,305 23.867 31,354 48,975 53.121 58434
SPONGE 8.957 0 0 8,654 9529 a1 0
SCRAP 1,101,356 501.015 865435 1457659 1,158,766  1.035.693 899,238
PELLET 6.366 3147 9,071 6,185 7.247 13,12¢ 6.671
SEMI-FINISHED STEEL 979,378 890,873 1.223,634| 1,166,844 3.208.613| 3.427.304| 3,994.191
INGOT 2.198 2 24 0 1 27 e
BLOOM&BILLET 749.178 663,292 806,566 817.670|  1,479.012|  1.778746)  2,124.388
sLAB 1.599 9,417 26 10542 1359329 1481534 1431784
BL&BILKSLAB C<025% 541 3B 1 0 5498 5424 35
BLABILASLAB C>0 25% 225.462 218,124 417.017 338,631 364,672 163,574 427958
FINISHED STEEL : FLAT 2,631,270 3.312.970| 3,595.313| 3.867.083| 3.710,299| 4,799,163 3.924323
HOT-ROLLED STEEL 1,450,170  1.913.487| 2.228060| 2.191.945 2017195 2516533| 1.966,791
HRC W>800MM TH = <3M 528 958 820.043 851.964 983,991 869.706|  1,022.824 932.723
HRC W>600MM TH = 3-4.75M 218,685 341,036 385,731 306,573 257.743 433,940 156,159
HRC W>B00MM TH = 4.75-10M 261,639 247,925 329,046 335,385 3zon 301,803 198,985
HAC W>800MM TH>10M 119,491 80,308 150,755 51,416 32,502 52,891 114,275
HRC W<B0OMM 10,910 13,631 13,509 13,656 10,530 26.480 16.363
HRP/S W>600MM 312,487 410,544 497,055 500,924 533703 678,535 548,146
COLD-ROLLED STEEL 9205688 1,028,663| 1,034,947 1,338,398| 1,309,300 1,839,067 1,515.301
CR W<600MM 10,099 11,736 12,681 15,031 14,333 17,465 16,938
CRC *W>600MM TH = <0.5M 465,096 527,917 540,266 576,981 596,186 734.840 686,173
CAC W>600MM TH = 05-1M 177,153 223829 221,780 331,862 297,006 537,652 454 000
CRC W>600MM TH = 1-3M 172,352 166,491 167,270 242,022 264,053 358.375 280,082
CRC W>600MM TH>3 20,464 9,959 16,405 17,412 45,401 66,152 22.245
CRP/S W>600MM TH = <0.5M 6.697 | 8,596 5,640 4,912 8,262 5,264 5,500
CRP/S W>600MM TH = 0.51M 29,831 i 30,792 3647l e 77,159 37.218 63,749 40,335
CRP/S W>600MM TH = 1-3M 26,575 . 43,793 31,161 58,215 21,763 46,127 7 264
CRP/S W>600MM TH»3 11,145 3842 408 13,553 9,867 5 589 786
OTHER CRP/S w>600MM 1,176 1.699 687 1,350 5,211 3,875 765
COATED STEEL 260,512 370,930 337,306 336,740 383,804 443 569 442,231
GALVANIZED SHEET (HOT DIP AND CGL) 69,195 112.345 116,803 128,772 165,711 235275 225283
GALVANIZED SHEET (EGL) £9,292 97.088 90,974 118,951 140,459 114,984 108,040




- - . - - e ’ [ 3 -
NIAKUINTM 1 Dn'ﬂquﬂnad'iu'!n.lm‘iu'wu'\uannmﬂ‘tuanua:mannﬁ'ﬂﬂﬂﬂnu {Au)

2533 2534 2535 2536 2537 2538 2539
TINPLATE 41,785 60,290 50,910 34,627 21,804 16,638 20,294
TINFREE " 38,158 68,104 49,745 17.759 11,228 6,951 11.844
Raudu 4,821 6.243 5,239 8.108 18,202 9,737 7.534
ALUMINIUM COAT 10,528 18,923 11,209 16,732 9,893 34,568 35,084
& 27y netaAn ans 3,976 3,780 6.120 12,002 18,799 12,374
LEAD COAT 3617 3,962 3545 5,671 4,508 6.617 6.677
FINISH STEEL : LONG 1,669,844 1,327,710 1.856071| 1.581.510| 1806897 1,593.166| 1,254,489
BAR AND WIRE 1,208,611 960570 1481619 1185727 1.273.3%8| 1.025.355 771,258
DEFORMED 513,983 347,043 618,615 443,310 378,281 87,558 236
OTHER HR BARAMR 4,830 14 15 192 468 941 2,694
AOUND BAR WITH 0.25<C<0 6 42,083 23,144 28,613 31516 50,256 53,114 52,491
ROUND BAR WITH C<0.25 174,891 84,291 147,504 104,777 120,248 48,536 51,644
ROUND BAR WITH C>0.6 55 481 35 51 3 419 243
DEFORMED (COIL) 86 of 17 of 0 0 0
OTHER BARMR IN COIL 1,065 1,286 1.605 825 1198 1,805 634
ROUND BAR {COIL) WITH 0.25<C<0.6 5,601 5.955 7.935 9,216 9.166 11,483 11,974
ROUND BAR (COIL} WITH C<0 25 251.227 277.0M1 414,253 21,723 299,501 346,612 258,292
ROUND BAR {COIL} WITH C>0.6 157,838 175,474 220,631 275,526 352,507 372,136 302,462
CR BARBWR {OTHER) 3515 2,255 2,263 3.286 12.927 4,530 4,939
CR BAR&WR 0 25<C<0.6 1.228 1,315 1,607 2.168 2.074 6.660 2916
CR BAR&WR C>0 6 9 23 51 35 59 49 212
CR BAR&WR WITH C<0.25 6.386 6,295 5,905 9,211 7.578 9,919 6,594
WR <0.25C<08 UNCOAT 194 246 351 401 681 20,894 370
WA <0 25C<06 GALVANIZE 29 252 91 332 455 575 366
WR <025C<0.6 OTHER () 20 2 17 13 81 177 89
WH <025C<06 OTHER COATING 2|, 5 10 7 115 403 229
WR C<025 GALVANIZE 2826 i a068 3,404 4.331 4,243 4,639 38N
WR C<025 OTHER (W) 732 450 220 1,498 1,396 436 175
WHR C<0.25 OTHER COATING 1664 - 1,461 1,798 2,424 5,988 7,250 6,126
WR C<0.26 UNCOAT 6,292 : 12,651 9,772 7.151 3,625 8.628 4,934
WR C>0.6 GALVANIZE 1,147 2,030 2323 2,883 4,396 7.641 6.777
WR C>0.6 OTHER (Ww) 77 40 269 241 10 416 174
WR C>0.6 OTHER COATING 8,190 6,229 6,391 6,365 6,719 7,786 7,923
WR €>0.6 UNCOAT (P C. WIRE) 8,904 3325 2126 2.0;3 1,467 2,650 8,058
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2533 2534 2535 2536 2537 2538 2539
P C.STRAND WIRE 15,738 5,164 5,798 6.169 9,808 20,059 25,795
STRUCTURAL STEEL 361.233 367,140 374452 395783 s33s543| 67,811 483212
HR L_T >80MM 13,300 18,019 14,237 37.421 32,695 50,458 47,569
HR U_I_LH >80 MM 218,061 268,124  280,146| 266,449 362,296 337.580| 293959
HR L_T <BOMM 82,011 43,365 51,809 72.424| 100808 119.118| 108,949
HR OTHER SHAPE 3723 4.432 4,036 4118 13,123 10,538 4.662
HR U_ILH <80 MM 43,995 32,752 23,859 13,439 15.923 48,082 27.109
CR OTHER SHAPE 143 448 366 1,932 8,699 2,036 964
HRARATPIUANUAZIMANNATD L
FISH-PLATES AND SOLE PLATES 50 19 39 13 29 114 175
OTHERS RAILWAY 49 33 16 9 199 172 1,294
RAILS 2,619 3524 5,357 1018 124719 11.047 6.850
SLEEPERS ) 0 0 0 2 0 0
SWITCH BLADES 6 0 0 89 0 218 14
OIL & GAS PIPES 22.488 12,469 39.417 44,691 62,623 126,804 134,295
OTHEK PIPES 55,543 68689 60,833 88.247 69.299 110,837 100,971
TUBE OR PIPE FITTING 1.891 3,231 4,062 4538 17.473 11,309 7,566
TANK & CONTAINERS 1.549 4,302 1,903 1,299 4125 4,800 6,167
CANS & CASKS & BOXES <50L 293 456 393 1,067 842 613 1.804
CANS & CASKS & BOXES >50L an 108 80 617 2073 656 1.419
CANS & CASKS & BOXES< S0L 346 150 1173 4978 1.908 1.889 1.009
GAS CONTAINERS (UNIT) 166,356 138,512 291222]  309797] 11.467.223| 9286307 11,634,129
STRUCTURES 20,399 46,649 27766 26.746 39,962 48,382 42,256
OTHER STRANDED WIRED&ROPE 3,409 4,736 4,690 4,089 3,542 5,946 2,890
FENCING WIRE 224 0 5,216 37 14 6 20
NETTING & GRILL WIRE 1717 2,441 1875 2,006 11,674 7.498 5.522
CHAIN AND PARTS 4,643 : 5,286 7,225 6.536 7.240| 9,045 11,027
ANCHOR & NAILS varal 1w 1,424 1.634 1.779 1,805 2,240
SCREWS & BOLTS& NUTS 6931| ¢ 20027 22,707 36,204 26,406 37,639 45107
SEWING & NEEDLES 178 122 174 218 1,169 246 201
SPRINGS 1.884 2,158 2,601 9,864 3.403 7,256 5,244
STOVES & COOKERS (UNIT) 4263287  2277.037| 6082560] 3071920  214487]  awsoes|  e73sn
RADIATORS (UNIT) 291 480,083 1.475892|  3.741.588 82.972 69,693 105,829
TABLE & KITCHEN 172 217 303 458 526 524 674
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2533 2534 2535 2536 2537 2538 2539

SANITARY WARE&PART 1.116 314 679| 342 412 464 540
OTHER ARTICLES 14,639 38,022 33,158 32,151 58,390 59,194 62,308
(MANUARB

OIL & GAS PIPES 1,005 1,420 784 320 520 763 81
TUBE OR PIPE FITTING nsg 858 m7m 177 552 1,276 1,312
RADIATORS {UNIT) 1 3 3 112 4 580 1,561
TABLE & KITCHEN 18 n 4 89 516 243 259
SANITARY WARE&PART 172 KYa 281 337 31 98 86
OTHER CAST ARTICLES 4,082 4,386 Nz 2,284 2379 3177 3,075
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2533 2634 2535 2536 2537 2538 2539
RAW MATERIAL 11.128 11,885 16,339 35,669 50,286 55,701 38,657
PIG IRONS 0 1 0 0 8 4 0
FERRO IRONS 0 0 20 1 0 57 a4
SPONGE 1 0 43 1" 9 1 1
SCRAP 9,763 10,434 14,306 33.174 46,625 50,999 23,356
PELLET 1,364 1,440 197 2.483 4,644 4,640 5.257
SEMI-FINISHED STEEL 3 6 2 29715 16 55 118
INGOT 0 0 0 3 0 3 0
BLOOMSBILLET 0 0 0 29,701 12 33 3
SLAB 0 3 0 2 0 17 8
BLABILESLAB C<0.25% 3 3 2 10 3 1 76
BLABILASLAB C>0.25% 0 0 0 0 0 0 0
FINISHED STEEL : FLAT 24,537 16,921 27.676 32,988 53,854| 184.054| 245876
HOT-ROLLED STEEL 20,281 12,536 19,091 27,237 45613  167,104| 211,478
HRC W>600MM TH = <3M 1 0 12 2 234 1,000 4,660
HAC W>800MM TH = 3-4.75M 0 5 5 4921 412 408 10
HRC W>B00MM TH = 4.75-10M 1 0 0 431 17.437 143,527 177,724
HRC W>600MM TH>10M 8 0 0 7 4 10,185 2.244
HRC W<B00OMM 2.810 2,569 1,824 3,508 2,110 2177 865
HRP/S W>600MM 17.451 9,972 17.240 14,469 25416 9,706 25,975
COLD-ROLLED STEEL 118 548 364 1,453 1,534 3.250 12,759
CR W<600MM 78 27 308 604 114 76 23
CRC W>600MM TH = <0.5M 0 0 ] 12 332 318 2,648
CRC W>600MM TH = 0.51M 0 0 o 107 124 1,009 610
CRC W>600MM TH = 1-2M 1 0 o 0 7 169 29
CRC W>600MM TH>3 0 3 1 75 26 80 421
CRP/S W>600MM TH = <0.5M 0 : 447 0 0 47 0 770
CRP/S W>600MM TH = 0.61M 24| 32 7 89 1 161 3725
CAP/S W>600MM TH = 1-3M o 9 1 21 0 198 2,847
CRP/S W>600MM TH>3 5 : 0] 36 528 0 532 545
OTHER CRP/S W>600MM 5 0 0 17 568 617 1122
COATED STEEL 4,139 3,836 8,221 4,298 6.707 13,700 21,639
GALVANIZED SHEET {HOT DIP AND CGL) 2,853 1,480 6,866 3,268 4164 9.819 10,901
GALVANIZED SHEET (EGL) 210 69 297 36 163 55 8.205
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2533 2534 2535 2536 2537 2538 2539

TINPLATE 6 5 207 z 764 970 72
TINFREE 0 2 0 31 azs, 135
Ravdug 639 463 25 28] 50 92 1
ALUMINIUM COAT 40 0 0 o 0 ] 1
f i nannRn 30 1.817 825 906 1.188 1,268 1
LEAD COAT o o 0 7 53 1,361 827
FINISH STEEL : LONG 11,687 7.800 8,969 33.280 32,612 161,028 m
BAR AND WIRE 3125 5,682 6.859 31010 26,374 29.312 122.(1;1
DEFORMED 196 498 148 4,964 1342 9.493 99,
OTHER HR BARAMA & 19 18 1 1,033 1.114 1.897
ROUND BAR WITH 0.25<C<0.6 120} of 20 1,581 1.313 1.083| 37
ROUND BAR WITH C<0.25 90 g g ] 2 4,201 5,
ROUND BAR WITH C>0.6 of 0 of 8 36 25 1
DEFORMED (COIL) 35 ol 1 51 292 461 1.
OTHER BARMR IN COIL 7 3 0 0 o} 4 17
AOUND BAR (COILI WITH 0.25<C<0.6 of 351 24 63 as 74 07
AOUND BAR ({COIL WITH C<0.25 10 80 of ki 330| 42) 105}
ROUND BAR ICOIL WATH C>0 6 3 66 753 93 97 26 138}
CR BAR&WAR (OTHER) 349 1,497 1233 1,381 6.976 3,926 5,360
CR BAR&WR 025<C<06 0 o 0 o 0 0 0
CR BAR&WR C>0.6 0 0 OW 3 ) 0

CR BAR&WR WITH C<0.25 0 0 26 13 69 21 166
WA <025C<06 UNCOAT 49 25 o{ 10 933 1.267 949I
WR <0 25C<06 GALVANIZE 15 o 0 0 0 as 9
WR <025C<06 OTHER (Vi3 1 0 49} Q o 1 of
WR <025C<0 6 OTHER COATING of 0 0 20 o 12 3
WR C<025 GALVANIZE 3 : 12 25 8 sr a 2
WR C<025 OTHER (M o 0 1 476 10 19 109}
WR C<0.25 OTHER COATING 1 16 4 1 23 5 1
WR C<0.25 UNCOAT 22 1,006 73 433 438 94 87
WR C>0.6 GALVANIZE 0 ] 11 53 1 25 6
WR C>06 OTHER (W) 27 0 1 12 57 2 41
WR C>0.6 OTHER COATING 156 106 55 14 6 6

WR C>0.6 UNCOAT (P.C. WIRE) 245 0 0 304 251 3
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2533 2534 2535 2836 2837 2538 2539
P.C STRAND WIRE 1,725 1.912 4,198 21,341 13,115 6,463 6,128
STRUCTURAL STEEL 8,562 2,118 2,110 2,370 6,238 131,716 155,213
HR L_T >80MM 4 31 115 136 215 35 510
HR U_I_H >80 MM 1,737 753 1,481 1,237 1.638 125,291 149,746
HR L_T <80MM 52 70 357 139 736 2,393 1,580
HR OTHER SHAPE 0 43 6 388 2,413 1,333 990
MR U_ILH <80 MM 1 2 23 194 2a1 439 197
CR OTHER SHAPE 6,768 1,220 128 277 995 2,226 2179
nABAUAMANLRZIMANNAAE W 7
FISH-PLATES AND SOLE PLATES 0 0 1 0 3 6 Q
OTHERS RAILWAY 0 0 32 0 7 13 72
RAILS 10 5 36 19 56 12 110
SLEEPERS 0 0 0 0 0 0 21
SWITCH BLADES 0 0 0 4] 0 1 0
OIlL & GAS PIPES 4214 824 21N 8873 5,895 6,711 8.984
OTHER PIPES 54,877 116,904 108,503 172,12? 185,411 229,643 210,256
TUBE OR PIPE FITTING 10,798 17,555 18,430 21,221 22,619 28,204 29,657
TANK & CONTAINERS 1,095 1.353 1,664 3,970 4,622 2,252 843
CANS & CASKS & BOXES <50L 370 454 812 2,203 992 2,962 1,800
CANS B CASKS & BOXES >»60L 180 231 297 259 488 488 496
CANS & CASKS & BOXES< 50L 1122 2,266 ' 2,492 3,484 4,580 5,326 5118
GAS CONTAINERS (UNIT) 698,974 751,188 850,341 1,203,373 17,865,625 21,195,443 19,371,834
STRUCTURES 9,219 11,659 5,624 4,589 11.732 18,960 34,478
OTHER STRANDED WIRED&ROPE 176 410 76 373 262 573 a7a
FENCING WIRE 131 238 260 422 709 70 464
NETTING & GRiLL WIRE 687 ) 582 574 545 764 863 810
CHAIN AND PARTS 1,329 1 897 539 1,326 2,842 3.066 2,872
ANCHOR & HAILS 5171 i 636 1,240 2,146 2,051 2177 2,264
SCREWS & BOLTS& NUTS 8,586 10,587 13,777 14,504 16,858 25,719 18,382
SEWING & NEEDLES 7 5 10 2 19 10 13
SPRINGS 3,740 7,502 5,683 3,478 2,380 3,712 2,755
STOVES & COOKERS {UNIT} 849,706 990,355 1,602,522 2,45é,754 2,336,230 2,650,283 1.977 956
RADIATORS (UNIT) 105 98 2,419 25,831 21,628 15,146 47,625
TABLE % KITCHEN 1,335 1,980 2,161 4,125 6,123 6,326 8,864
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2533 - 2534 2535 2536 2537 2538 2539

SANITARY WARE&PART 16 155 227 373 204 461 208
OTHER ARTICLES 9,685 12,30 12,120 18,976 29,635 32,906 33.840
WMANURS

OIL & GAS PIPES 1.005 1,420 784 320| 520 763 611
TUBE CR PIFE FITTING s 856 17 177 552 1,278 1,312
RADIATORS (UNIT} 1 3 3 12 41 580 1.551
TABLE & KITCHEN 16 n 4 88‘ 516 243 259
SANITARY WARE&PART 172 321 281 a3z 3N o8 86
OTHER CAST ARTICLES 4,082 4,386 7,7‘12 2,284 2.379 3177 3.075

1 npuarssianimdied Murslaediedds urnindunganunrmwiandszinalng
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(n1519 2.5-3.65 wauiladas-talusnaidiau)

DRTILAY

demand charge (u./kW)

Energy Charge

(u./kWh)

. Maus 69 Kv auly
- 12-33 Kv

. AN 12 Ky

1757

196.26

2215

y 0208

1.0682

1 0862

Time ot Use Rate (TOU)} | demand charge {uJ/kxW) Energy Charge {L/kWh) Service Charge
qun{. 819, 9.00-22.00 Funi.annd ond (i)
9.00-22.00 22.00-9.00
115 Ky Tulal 102 80 15349 06671 06062 400
—-6_9 I:v_ 158 .88 16292 06769 06153 400
- 12-33 Kv 20093 1.7736 06861 06236 850
- i1 12 Ky 21495 18691 0.7283 06616 850

winuug - A ansodenlddninsuni e TOO Rate 16 FausitRaunntiau 2540 (Jusu

1 winstiiedenldsanlaudn sz hinnunsoulsouudedlildg ndasuiials
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manuany 4 deAaadmdungugdsznaunsuuialug)
L4 - ar : » - J
(M514 3.66 wauiladmsddalassadauaulil)

Time of Day Rate {(TOD) demand charge (U./kW) Energy Charge
8.00-18.30 18.30-21.30 21.30-8.00 {1./kWh)
- ;aur 69 Kv 1wl 29.91 224.30 0 1.0208
- 12-33 Kv ) 58.688 285.05 0 1.0582
- 917N91 12 Kv 66.22 332.71 0 1.0862
Time o! Use Rate (TOU) | demand charge {1/kW) Energy Charge (u./kWh) Service Charge
Aund- 1mf, 5.00.22.00 Fund. g ong (1)
9.00-22.00 22.00-9.00
- 115 Kv 3uld 102.80 15349 06671 06062 400
- 69 Kv 15888 16292 0.6769 06153 400
- 1233 Kv 200 83 1.7736 0.6861 06235 850
- AN 12 Ky 21496 1.8891 0.7263 06616 850

wnomg : 1. i rmdusunrfenlddnsraldfwun T0D wie Tou TddausimaunnaL 2540

2. flilApiu daudideunainu 2540 azgnisAulddamaArldfuuu Tou
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NIANUINN 6

WA Harmonized Code TUnBRMATUMIMANLKASIUANNAA

H S Code Unnt Industry Group Descrupuon
7201100004 KG 01 RAW MATERIAL 01.1 PIG IRONS PIG IRONS
72061200006 KG 01 RAW MATERIAL 011 PIG IRDONS PIG IRDNS
7201300008 KG 01, RAW MATERIAL 311 PIG IRONS PIG IRONS
7201400004 KG 01, RAVW MATERIAL 011 PIG IRONS PIG IRCHNS
7202110000 KG 01 RAaw MATERIAL FERRO ALLOY FERRO ALLOY
7202180008 KG 01 RAW MATERIAL FERRO ALLOY FERRO ALLOY
7202210002 kG 31 RAW MATERIAL FERRO ALLQY FERRD ALLOY
1202290004 KG 01 RAVW MATERIAL FERRO ALLOY FERRO ALLOY
7202300003 kG 01 RAW MATERIAL FERRO ALLOY FERRQ ALLOY
7202410006 KG 01 RAW MATERIAL FERRQ ALLOY FERROD ALLOY
7202490003 KG 01 RAaw MATERIAL FERRO ALLOY FERRO ALLOY
7202500007 KG 01 Raw MATERIAL FERRO ALLOY FERRQ ALLOY
7202700000 KG 01 RAW MATERIAL FERRO ALLQY FERRO alLLOY
7202800002 KG 01 RAW MATERIAL FERRO ALLOY FERRO ~ALLOY
7202510005 KG 01 RAW MATERIAL FERRO ALLOY FERAUD ALLGY
7202920006 KG 01 RAW MATERIAL FERRJ ALLOY FERAO ALLOY
72029300067 KG 01. RAW MATERIAL FERRO ALLOY FERROD ALLQY
7202920002 KG 01 RAW MATERIAL FERRO ALLOY FERRO ALLOY
7203100005 KG 01 RAW MATERIAL 01 3 SPONGE SPONGE
72063500004 KG 01 RAW MATERIAL 01 3 SPONGE SPONGE
7204100000 KG 01 RAW MATERIAL 01 4 SCRAP SCRAP
7204210003 KG 01 RAW MATERIAL 01 4 SCRAP SCRAP
7204290000 KG 01. RAW MATERIAL 01.4 SCRAP SCRAP
7204300004 KG 01. RAW MATERIAL 01 4 SCRAP SCRaP
7204410007 KG 01. RAW MATERIAL 01 4 SCRAP SCRAP
7204490004 KG 1. RAW MATERIAL 01 4 SCRAP SCRaAP
7204500008 KG 01, Raw MATERIAL 01 4 SCRAP SCRAP
7205100006 KG 01 ARAW MATERIAL 016 PELLET PELLET
7205210009 KG 01. RAW MATERIAL 015 PELLET PELLET
7205290006 KG 01. RAW MATERIAL 015 PELLET PELLET
7206100001 KG 02. SEMI-FINISHED 021 INGOT INGQT
7206900006 KG 02. SEMI-FFINISHED 02 T INGOT INGOT
7207110008 KG 02. SEMI-FINISHED 02 2| BLOOMBILLET BLOGM&BILLET
7207120008 KG 02. SEMI-FINISHED 02 3 SLAB SLAB
1207190005 KG 02. SEMI-FINISHED 02.:1 OTHER C<0.25% BL&BIL&SLAB C<0.26%
7207200009 KG Q2. SEMI-FINISHED 02.5 OTHER C>026% BLABIL&SLAB C>0.26%
7208110003 KG 03. FINISHED PRODUCTS |03 0 HRC HRC wW>600MMN  TH>10M
7208120004 KG 03. FINISHED PRODUCTS |03.0 HARC HRC W>600MM TH = 4 75-10M
7208130005 KG 03. FINISHED PRODUCTS [03.0 HRC HRC W>600MM TH = 34 75M
7208140006 KG (3. FINISHED PRODUCTS |03 0 HARC HRC ‘W>600MM TH = <3m
7208210005 KG 03. FINISHED PRODUCTS -|03.0 HRC HRC W3600MM TH>10M




MALUINT 6 $WA Harmonized Code TuNAAAUNMMNANUAZINANNAN

H S Code Urut Industry Group Descnipuon
7208220006 KG 03. FINISHED PRODUCTS |03.0 HRC HRC W>600MM TH = 4.75-10M
7208230007 KG 03. FINISHED PRODUCTS |03.0 HRC HRC W>600MM TH = 34.75M
7203240008 KG 03. FINISHED PRODUCTS |03.0 HRC HAC W>600MM TH = <aMm
7208310007 KG 03. FINISHED PRODUCTS |03.0 HRC HRP/S W>600MM
7208320008 KG 03. FINISHED PRODUCTS |03.0 HRC HRP/S W>600MM
7208330009 KG 03. FINISHED PRODUCTS [03.0 HRC HRP/S W>600MM
7208340004 KG 03. FINISHED PHbDUCTS 03.0 HRC HRP/S wW>600MM
7208350000 KG 03. FINISHED PROOUCTS |03.0 HRC HRP/S W>600MM
7208410009 KG 03. FINISHED PRODUCTS |03.0 HRC HAP/S W>500MM
7208420004 KG 03. FINISHED PRODUCTS [03.0 HRC ' HRP/S W>600MM
1208430000 KG 03. FINISHED PRODUCTS |03.0 HRC HRP/S W>600MM
7208440001 KG 03. FINISHED PRODUCTS |03.0 HRC HRP/S W>600MM
7208450002 KG 03. FINISHED PRODUCTS |03.0 HRC HRP/S W>600MM
7208900007 KG 03. FINISHED PRODUCTS |03.0 HRC HAP/S W>600MM
7211110002 KG 03. FINISHED PRODUCTS |03.0 HRC HRC W<600MM
7211120003 KG 03. FINISHED PROBUCTS [03.0 HRC HRC W<B00MM
7211190004 KG 03. FINISHED PRODUCTS |03.0 HRC HRC W<600MM
7211210004 KG 03. FINISHED PRODUCTS |03.0 HRC HRC wW<600MM
7211220005 KG 03. HNISHED PRODUCTS |03.0 HRC HRC W<600MM
7211290000 KG 03. FINISHED PRODUCTS |03.0 HRC HRC W<&00MM
7235110009 KG 03. FINISHED PRODUCTS |04.1 CRC CRC WwW>600MM TH>3
7205120004 KG 03. FINISHED PRODUCTS |04.1 CRC CAC wW>600MM TH = 1-3M
7205130000 KG 03. FINISHED PRODUCTS |04.1 CRC CRC W>600MM TH = 0.5 1M
7205140001 KG 03. FINISHED PRODUCTS |04 CRC CRC W>600MM TH = <0.5M
7208210000 KG 03. FINISHED PRODUCTS |04.1 CRC CRC wW>600MM TH>3
7209220001 KG 03 FINISHED PRODUCTS |04 CRC CRC W>600MM TH = 1-3M
7205230002 KG 03. FINISHED PRODUCTS |04.1 CRC CRC wW>600MM TH = 0.5-1M
7229240003 KG 03. ANISHED PRODUCTS |041 CRC CAC W>600MM TH = <05M
728310002 KG 03. FINISHED PRODUCTS |04.1 CRC CRP/S W>600MM TH>3
7339320003 KG 03. FINISHED PRODUCTS |04.1 CRC CRP/S W>600MM TH = 1-3M
72109330004 KG 03 FINSSHED PRODUCTS |04.1 CRC CRP/S W>600MM TH = 0.5-1M
7209340005 KG 03. FINISHED PRODUCTS 04.( CRC CRP/S ‘W>600MM TH = <0.5M
7213410004 KG 03. FINISHED PRODUCTS 04.]_! CRC CRP/S W>600MM TH>3
7259420005 KG 03. FINISHED PRODUCTS |04.1 CRC CRP/S W>B00MM TH = 1-3M
7205430006 KG 03. FINISHED PRODUCTS 04.i CRAC CRP/S W>600MM TH = 0.5-1M
7209440007 KG 03. FINISHED PRODUCTS 04.i CRC CRP/S wW>600MM TH = <0.5M
7209900002 KG 03. FINISHED PRODUCTS |04.1 CRC OTHER CRP/S W>800MM
7211300005 KG 03. FINISHED PRODUCTS |04.7 CRC CR W<600MM
7211410008 KG 03. FINISHED PRODUCTS |04.1 CRC CR W<600MM
7211490005 KG 03. FINISHED PRODUCTS |04.1 CRC CR W<600MM
7211900006 KG 03. FINISHED PRODUCTS |04.1 CRC CR W<B00MM




NMANUINTA 6 5Wa Harmonized Code TUNARAUMMNANURZIMANNEAT

H.S.Code Urut Industry Group Description
7210410002 KG  |03. FINISHED PRODUCTS |04.2 GALVANIZED SHEET GALVANIZED SHEET (HOT DIP AND CGL
7210490004 KG  |03. FINISHED PRODUCTS |(4.2 GALVANIZED SHEET GALVANIZED SHEET (HOT DIP AND CGL
7212300000 KG  |03. FINISHED PRODUCTS (04.2 GALVANIZED SHEET GALVANIZED SHEET (HOT DIP AND CGL
7210310000 KG  |03. FINISHED PRODUCTS |04.3 GALVANIZED EGL GALVANIZED SHEET (EGL)
7210390008 KG |03 ANISHED PRODUCTS |04.3 GALVANIZED EGL GALVANIZED SHEET {EGL}
7212210004 KG |03 FINISHED PRODUCTS |04.3 GALVANIZED EGL GALVANIZED SHEET (EGL}
7212290007 KG  |03. FINISHED PRODUCTS |04.3 GALVANIZED EGL GALVANIZED SHEET (EGL}
7210110007 KG |03 FINISHED PRODUCTS |04.4 TiNPLATE TINPLATE
7210120008 KG |03 FINISHED PRODUCTS |04.4 TINPLATE TINPLATE
7212100007 KG |03 FINISHED PRODUCTS |04.4 TINPLATE TINPLATE
7210500003 KG |03 FINISHED PRODUCTS 1045 TINFREE TINFREE
7210260008 KG  |03. FINISHED PRODUCTS |04.6 OTHER COATING LEAD COAT
7210600005 KG  |03. FINISHED PRODUCTS |04.6 OTHER COATING ALUMINIUM COAT
7210700007 KG  |03. INISHED PRODUCTS |04.6 OTHER COATING ADUR 1IUD NARAN
7210900000 KG |03. FINISHED PRODUCTS [04.6 OTHER COATING mﬁauéuq
7212400002 KG |03 FINISHED PRODUCTS |04.6 OTHER COATING wasud 111 natakn
7212500004 KG  ]03. FINISHED PRODUCTS [04.6 OTHER COATING mﬁﬂuﬁu-]

7212600006 KG  ]03. FINISHED PRODUCTS 104.6 OTHER COATING mﬁauﬁu-]

7214200004 KG  |03. FINISHED PRODUCTS |05.1 DEFORMED BAR DEFORMED

7214100008 KG  |03. AINISHED PRODUCTS [05.2 ROUND BAR OTHER HR BARAMVR

7214300001 XG |03 FINISHED PRODUCTS [06.2 ROUND BAR OTHER HR BARWR

7214400003 KG |03 FINISHED PRODUCTS |05.2 ROUND BAR ROUND BAR WITH C<0.25
7214500005 KG |03. FINISHED PRODUCTS |06.2 ROUND BAR ROUND BAR WITH 0.25<C<0.6
7214600007 KG |03, FINISHED PRODUCTS |06.2 ROUND BAR ROUND BAR WITH C>0.6
7213100002 KG  [03. FINISHED PRODUCTS [06.3 WIRE ROD DEFORMED (COIL}

7213200004 KG  |03. FINISHED PRODUCTS |05.3 WIRE ROD OTHER BARAVR IN COIL
7213310007 KG |03, FINISHED PRODUCTS |05.3 WIRE ROD ROUND BAR [COIL) WITH C<0.25
7213390004 XG  |03. FINISHED PRODUCTS |p5.3 WIRE ROD ACUND BAR (COIL} WITH C<0.25
7213410009 KG  |03. FINISHED PRODUCTS (05.3 WIRE ROD ROUND BAR (COIL} WITH 0.25<C<0.6
7213490006 KG  |o3. AINISHED PRODUCTS (05.3 WIRE ROD ROUND BAR {COIL) WITH 0.25<C<0.6
7213500004 KG  [03. FINISHED PRODUCTS |05.3 WIRE ROD ROUND BAR {COIL) WITH C>0.6
7215100003 |KG 03. FINISHED PRODUCTS 05_4%ca BAR & WR CR BARRWHA (OTHER)
7215200005 - |XG  |03. FINISHED PRODUCTS |05.4.CR BAR & WH CR BARXWR WITH C<0.26
7215300007 KG  |03. INISHED PRODUCTS os.a_fcn BAR & WR CR BAR&WR 0.25<C<0.6
7215400009 KG |03, FINI:SHED PRODUCTS os.afca 8AR & WR CR BARZWR C>0.6

7215900008 KG  |03. FINISHED PRODUCTS |05.4 CR BAR & WR CR BAR&WR (OTHER)
7217110005 KG |03. FINISHED PRODUCTS |05.6 WIRE ROD WIH COATING  |WR C<0.25 UNCOAT
7217120006 KG  l03. FINISHED PRODUCTS |05.5 WIRE ROD WiH COATING ™ |WR C<0.25 GALVANIZE

T2V N3003 KG |03 FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING  [WR C<0.26 OTHER COATING
7217139004 KG |03 FINISHED PRODUCTS [05.5 WIRE ROD WiH COATING  [WR €<0.25 OTHER COATING
7217190002 KG  |03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING  |WR C<0.25 OTHER (%)

&3
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7217210007 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING WR <0.25C<0.6 UNCOAT
7217220008 KG 03. FINISHED PRODUCTS |05.6 WIRE ROD WiH COATING WR <0.25C<06 GALVANIZE
7217231005 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING WR <0.25C<0.6 OTHER COATING
7217239006 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING WR <0.25C<0.6 OTHER COATING
7217290004 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WiH COATING |WR C<0.25 OTHER nian
7217320004 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING |WR C>0.6 GALVANIZE
7217331007 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING WH C>0.6 OTHER COATING
7217339008 KG G3. FINISHED PRODUCTS |05.5 WIRE ROD WIH COATING |WR C>06 OTHER COATING
7217390006 KG 03. FINISHED PRODUCTS |05.5 WIRE ROD WiH COATING WR C>0.6 OTHER (ﬁ_ul
217310009 KG 03. FINISHED PRODUCTS 05.3 P.C WIRE WH C>0.6 UNCOAT (P C. WIRE)
7312100008 KG 03. FINISHED PRODUCTS |05.7 P.C.STRAND WIRE P.C.STRAND WIRE
7216100009 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR U_I_LH <BO MM
721621000 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR L_T <BOMM
7216220002 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR L_T <BOMM
7216310003 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR U_I_H >80 MM
1216320004 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HRA U_t H >80 MM
7216330005 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR U_I_H >80 MM
7216400004 KG 03. FINISHED PRODUCTS |06.1 MR SECT/ANG/SHP HR L_T >80MM
7216500006 KG 03. FINISHED PRODUCTS |06.1 HR SECT/ANG/SHP HR OTHER SHAPE
7216600008 KG 03. FINISHED PRODUCTS |06.2 CR SECT/ANG/SHP CR OTHER SHAPE
7216900003 KG 03. FINISHED PRODUCTS [06.2 CR SECT/ANG/SHP CR OTHER SHAPE
7302100000 KG 03. FINISHED PROCUCTS |07.0 RAILWAY RAILS
7302200002 KG 03. FINISHED PRODUCTS |07.0 RAILWAY SLEEPERS
7302300004 KG 03. FINISHED PRODUCTS |07.0 RAILWAY SWITCH BLADES
7302400006 KG 03. FINISHED PRODUCTS |07.0 RAILWAY FISH-PLATES AND SOLE PLATES
7302900005 KG 03. FINISHED PRODUCTS |07.0 RAILWAY OTHERS RAILWAY
7304100001 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OIL & GAS PIPES
7304200003 KG 03. FINISHED PRODUCTS (08.1 PIPES & TUBES OIL & GAS PIPES
7304310006 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
7304350003 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
7304500006 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
7305110008 KG 03. FINISHED PRODUCTS 08“ PIPES & TUBES OIL & GAS PIPES
7305120009 KG 03 FINISHED PRODUCTS (JS]l PIPES & TUBES OIL & GAS PIPES
7305190005 KG 03. FINISHED PRODUCTS 081 PIPES & TUBES OIL & GAS PIPES
1305200009 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OIL & GAS PIPES
7305310001 KG 03. FINISHED PRODUCTS 081 PIPES & TUBES OIL & GAS PIPES
73053950009 KG 03 FINISHED PRODUCTS |08.1 PIPES & TUBES OiL & GAS PIPES
7305900001 KG 03. FINISHED PRODUCTS |08.} PIPES & TUBES OIL & GAS PIPES
7305100002 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OIL & GAS PIPES
1306200004 KG 03. FINJISHED PRODUCTS |08.) PPES & TUBES OIL & GAS PIPES
7306300006 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
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7306600001 KG 03. FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
7306900007 KG 03, FINISHED PRODUCTS |08.1 PIPES & TUBES OTHER PIPES
7307910003 KG 03. FINISHED PRODUCTS [08.2 TUBE GR PIPE FITTING TUBE OR PIPE FITTING
7307920004 KG 03. FINISHED PRODUCTS |[08.2 TUBE OR PIPE FITTING TUBE OR PIPE FITTING
7307930005 KG 03. FINISHED PRODUCTS |08 2 TUBE OR PIPE FITTING TUBE OR PIPE FITTING
730799000¢ KG 03. FINISHED PRODUCTS |08 2 TUBE OR PIPE FITTING TUBE OR PIPE FITTING
7308001003 KG 03. FINISHED PRODUCTS 09,1 TANK & CONTAINERS TANK & CONTAINERS
7309005004 KG 03. FINISIHED PRODUCTS (9.1 TANK & CONTAINERS TANK & CONTAINERS
7310100007 KG 03. FINISHED PRODUCTS [09.2 CANS & CASKS & BOXES CANS & CASKS & BOXES »50L
7310210004 KG 03. FINISHED PRODUCTS |03.2 CANS & CASKS & BOXES CANS & CASKS & BOXES«< 50L
7310290007 KG 03, FINISHED PRCDUCTS |09 2 CANS & CASKS & BOXES CANS & CASKS & BOXES <50L
7311000000 NG 03. FINISHED PRODUCTS |09 3 GAS CONTAINERS(UNIT) GAS CONTAINERS (UNIT)
7308100003 KG 03 FINISHED PRODUCTS |31 1 STRUCTURES ) STRUCTURES
7308200005 KG 03. FINISHED PRODUCTS [11.1 STRUCTURES STRUCTURES
7308300007 KG 03. FINISHED PRODUCTS [11.1 STRUCTURES STRUCTURES
7308400009 KG 03. FINISHED PRODUCTS [11.1 STRUCTURES STRUCTURES
7308300008 KG 03. FINISHED PRODUCTS |11.1 STRUCTURES STRUCTURES
7312900002 KG 03. FINISHED PRODUCTS |11.2 STRANDED WIRED&ROPE |OTHER STRANDED WIRED&ROPE
7313000001 KG 03. FINISHED PRODUCTS [11.3 FENCING WIRE FENCING WIRE
7314190007 KG 03. FINISHED PRODUCTS |11.4 NETTING & GRILL WIRE METTING & GRILL WIRE
7314200000 KG 03. FINISHED PRODUCTS |11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
7314300002 KG 03. FINISHED PRODUCTS [11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
7314410005 KG 03. FINMISHED PRODUCTS [11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
7314420006 KG 03. FINISHED PRODUCTS [11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
7314490002 KG 03. FINISHED PRODUCTS [11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
1314500006 KG 03. FINISHED PRODUCTS [11.4 NETTING & GRILL WIRE NETTING & GRILL WIRE
7315110005 KG 03. FINISHED PRODUCTS [11.5 CHAIN AND PARTS CHAIN AND PARTS
7315120006 KG 03 FINISHED PRODUCTS [11.6 CHAIN AND PARTS CHAIN AND PARTS
7315180002 KG 03. FINISHED PRODUCTS |11.5 CHAIN AND PARTS CHAIN AND PARTS
7315200006 KG 03. FINISHED PRODUCTS |11.5 CHAIN AND PARTS CHAIN AND PARTS
7315810008 KG 03. FINISHED PRODUCTS |11.5 CHAIN AND PARTS CHAIN AND PARTS
7315820009 KG 03. FINISHED PRODUCTS l'IAS{CHAIN AND PARTS CHAIN AND PARTS
7315830006 - IKG 03 FINISHED PRODUCTS (115 ?CHAIN AND PARTS CHAIN AND PARTS
73156900009 KG 03. FINISHED PRODUCTS (1 STCHAIN AND PARTS ) CHAIN AND PARTS
7316000008 KG 03. FINISHED PRODUCTS 11‘6"ANCHOH & NAILS ANCHOR & NAILS
7317000104 KG 03. FINISHED PRODUCTS 11.6"ANCHOR & NAILS ANCHOR & NAILS
7317000205 KG 03. FINISHED PRODUCTS [11.6 ANCHOR & NAILS ANCHOR & NaILS
7317000901 KG 03. FINISHED PRODUCTS |11.6 ANCHOR & NAILS ANCHOR & NAILS
7318110001 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS  |SCREWS & BOLTS% NUTS
71318120002 KG 03. FNISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS  |SCREWS & BOLTS& NUTS
1318130003 KG 03. FINISHED PRODUCTS [11.7 SCREWS & BOLTS& NUTS

SCAEWS & BOLTS& NUTS
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7318140004 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318150106 KG 03. FINISHED PRODUCTS |11 7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318150903 KG 03. FINISHED PRODUCTS [11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318160006 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318180009 XG 03 FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318210003 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS  |SCREWS & BOLTS& NUTS
7318220004 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318230005 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318240006 KG 03 FINISHED PRODUCTS ]11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7318290000 KG 03. FINISHED PRODUCTS |11.7 SCREWS & BOLTS& NUTS |SCREWS & BOLTS& NUTS
7319100006 KG 03 FINISHED PRODUCTS |11 8 SEWING & NEEDLES SEWING & NEEDLES
7319200008 KG 03. FINISHED PRODUCTS |t18 SEWING & NEEDLES SEWING & NEEDLES
7319300004 KG 03. ANISHED PRODUCTS |11 8 SEWING & NEEDLES SEWING & NEEDLES
7319900000 KG 03. FINISHED PRODUCTS |11.8 SEWING & NEEDLES SEWING & NEEDLES
7320100004 KG 03. FINISHED PRODUCTS |119 SPRINGS SPRINGS
7320200006 KG 03. FINISHED PRODUCTS |11.9 SPRINGS SPRINGS
7320900009 KG 03. FINISHED PRODUCTS |11.9 SPRINGS SPRINGS
7321110000 NO 03. FINISHED PRODUCTS |11.91 STOVES&COOKER (UNIT)  |STOVES & COOKERS (UNIT)
7321120001 NO |03 FINISHED PRODUCTS [11.9) STOVES&COOKER (UNIT)  |STOVES & COOKERS (UNIT)
7321130002 NO 03. FINISHED PRODUCTS |11 91 STOVES&COOKER (UNIT)  |[STOVES & COOKERS (UNITY
7321810003 NO 03. FINISHED PRODUCTS [11.91 STOVES&COOKER (UNIT) |STOVES & COOKERS (UNIT
7321820004 NO 03. FINISHED PRODUCTS 1191 STOVES&COOKER (UNIT)  |STOVES & COOKERS (UNIT)
7321830005 NO 03 FINISHED PRODUCTS {1191 STOVES&COOKER (UNIT)  |STOVES & COOKERS [UNIT)
7321900004 NO 03. FINISHED PRODUCTS |11 91 STOVESRCQOOKER (UNIT)  |STOVES & COOKERS (UNIT)
1322190003 NO 03 FINISHED PROOUCTS |11.92 RADIATQRS {UNIT) RADIATORS (UNITY
7322500004 NO 03. FINISHED PROQUCTS |11 92 RADIATORS (UNIT} RADIATORS (UNIT}
7323100000 KG 03. FINISHED PRODUCTS |11.93 TABLE & KITCHEN TABLE & KITCHEN
7323940009 KG 03. FINISHED PRODUCTS |11 93 TABLE & KITCHEN TABLE & XITCHEN
7323990003 KG 03. FINISHED PRODUCTS |1193 TABLE & XITCHEN TABLE & KITCHEN
1324290006 KG 03, FINISHED PRODQUCTS |11.94 SANITARY WARE&PART SANITARY WARE&PART
71324500000 KG 03 FINISHED PRODUCTS [11.94 SANITARY WARE&PART SANITARY WARE&PART
7326110008 KG 03. FINNISHED PRODUCTS [11.96 OTHER ARTICLES OTHER ARTICLES
7326190005 KG 03. FINISHED PRODUCTS |11 95 OTHER ARTICLES OTHER ARTICLES
7326201005 KG 03. IéINISHED PRODUCTS [11.96 OTHER ARTICLES OTHER ARTICLES
7326209006 KG 03. FINISHED PRODUCTS 'Il.9:6 OTHER ARTICLES OTHER ARTICLES
7326900001 KG 03. FINISHED PRODUCTS [11.96 OTHER ARTICLES OTHER ARTICLES
7303000004 KG 03. FINISHED PRODUCTS [12.1 CAST IRON (PIPE) OlL & GAS PIPES
1307110009 KG 03. FINISHED PRODUCTS [12.2 CAST IRON {FITTING) TUBE OR PIPE FITTING
73071350006 KG 03. FINISHED PRODUCTS [12.2 CAST IRON (FITTING) TUBE OR PIPE FITTING
7322110006 NO 03. FINISHED PRODUCTS [12.3 CAST IRONI(RAD.) UNIT RADIATORS {UNIT}
7323910006 KG 03. FINISHED PRODUCTS |12.4 CAST IRONIPOT SCRURE TABLE & KITCHEN
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7323920007 KG 03. FINISHED PRODUCTS [12.4 CAST IRONIPOT SCRURE TABLE & KITCHEN
7324210009 KG 03. FINISHED PRODUCTS [12.5 CAST IRON {BATHS} SANITARY WARE&PART
7326100000 KG 03. FINISHED PRODUCTS |12.6 CAST IRON (OTHERS) OTHER CAST ARTICLES
7325910007 KG 03. FINISHED PROOUCTS [12.6 CAST IRON (OTHERS) OTHER CAST ARTICLES
7325990004 KG 03. FINISHED PRODUCTS |12.6 CAST IRON (OTHERS) OTHER CAST ARTICLES
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Product Iltem

Notes & Definition

1 Pig lronf DRI/ HBI

2 Ferro-alloy

3 Crude Steel

3 1 ingots

3 2 Continuous Cast

- fron-carbon alloys, obtained by reducing fron ores in such furnaces
as Blast Furnace, Electric Furnace and Others

- Contains wsually by weight more than 2% of carbon. together with
hitie sibcon, manganese, phosphorus, elc

- DRI (also relerred as sponge iron) oblained by drect reduciion of
iron ore and Hot-Brigguetted won are included Hard and nol
imalleable 1n natwe

- Alloy contemning one or more non-ferrous metallic elements, used
commonly as deoxidants and redustion agents in the manufacture
of steel, also used as an addilive to remove impurnities and to add
special quality 1o steel

- Ferrous matenals, obtained by refining pig ron and steel scraps as
main matenals mn siteel making furnaces such as converter, electric
turnace or the Like Include ingots, conunuous casl semi-products
and steel for casting

- Steel n the form of Ingot, supplied to respective processes such
as solling. forging. etc, which is solidified after teeming the steel
refined In steelmaking turnaces such as converter, elecinic furnace
or the lke

- By use, steelingots lor roling and for forging are inctuded

- Semi-finished producls with vanous cross-section, manufaciuted
Ly continuous casting machine trom molten steel produced by
sleelimaking furnaces. wilhoul going thnogh the process af ingat
making. soaking. blooming and supplied 10 the next process

- Thoy are called slabs. Blooms, Billets. etc . according 16 the stape

and size Of Cross secuon
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Product Item Notes & Definition
3.3 Steel tor Casung - Cast steel solidified after teeming molten stesl into mold.
3 4 by Oxygen-blown - Crude steel produced by Oxygen-blown Converter, Fuinace,

Converter with thick-bottte shape, inside of which is covered with
fire-brnicks and other refractories. Undesired components in the
molten pig won are oxydized and removed by blowing pure oxygen,
air, steam and such oxide-gas as carbonic acid gas ino the furnace
35 by Electnc - Crude steel produced by electnic furnace; Type Furnace of furnace
in which steel scraps, main raw materials for making stgel, are
molten and refined by heal generated from the electric arc when
electnc current flows through electrodes.
36 by Other Furnaces - Crude steel produced by other jurnaces, such as open-hearth
furnace and others.
4 1 Rails and Accessories - Hot-rolled steel products used for railway and other tracks.
Those included are as shown below.
- Accessories include fishplate,tie plates, exclude spike, bolts & nuts.
4 2 Steel Sheet Piles - Hot-rolled products used for construction of partition wall for water,
- include U-type, Straight-type, Z-type, H-type etc., according to the
. shape of cross-section.
43 Section . Hot-rolled steel products, with such complexed cross-section as angle,
channel, I-section, H-%ection,etc.
- Exclude welded seétion {those with same cross-section, produced by
welding plates or cerjtain type of section).
- Cold-tormed secliorl\ is reported in a different product item{4.17)
4.4 Bars - Steel products hot-rolled in a bar state,
- Exclude cold-drawn {iright} bar. Inclucje those with cross-section of

round, square, hexagonal, octagonal, flat, semi-circular, etc. and of
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Product Item

Notes & Definition

4.5 Wuie Rods

4 6 Round for tubes

4.7 Plates

4 8 Hot-rolled Sheets & Stnps

4.9 Tytes & Wheaels

4 10 Cold-rolled Sheets & strips

4 11 Cold-rolled Electrical sheets

412 Galvanized sheets

special shape {deformed bars or the like).

- Steel products hot-rolled 1n a bar state then wound in 3 coll state,

which are matenals for making wire and wire produ;ns

- Include those with cross-section of round, square, hexagonal, elc

and of special shape (deformed wire rods or the ltke]

- Bar-in-coails, cut and used as mainly as bars are also ncluded

- Hot-rolled steel products, used as matenals (or seamless making

Having round bar shape, i1s diameter ranges approximately from 70 to 200 mm
- Stee! plates hot-rolled in Hat shape fo 3 mm or more in tckness

- Plates ot 3 mm of more in thickness cut o specified length from
hot-rolled strips i coils are included.

- Steel sheets hot-rolled in flat shape or less thab 3 mm in thickness

- Stnp in coils hot-rolied are included regardiess of their thickness and widih
- Steel peripheral Wheels (Tyres} for railway rolling stock, manutactured

by hot-rolling.

- Strips in coils hot-rolled are included regardiess of thewr thickness and width
- The central part of wheels hot-iolled and wheels where the wheel center and
peripheral wheels {tyres} are united in one bedy, both of which are hot-rolled
are also included.

- Wheels forged of cdst are excluded

- Sheet, and strips produced by cold-rolling hot-rolled sheets and sinps,
regardless of thickness and width.

- Cold-rolled sheets olr strip with hugher silicon contents, having supenor
magnetic properties. -

- Mainly used for cores In motors, generators, transformers

- Hot-rolled or Cold-rolled sheets & strips coaled with zinc to increase
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Product {tem

Notes & Definition

4 13 Tinplates

4 14 Other Metahc-coated Sheets

415 Pipes and Tubes

4 16 Cold-tormed Sheet Pies

4 17 Cold-formed Sections

COfrasion resistance

- There are hot-dipped, contunuously hotl-diped and electrolytic galvanized
sheets according to coating method.

- Cold-rolled sheets & strips coated with tin 10 increase corrosion resistance
- Cold-rolled sheets & stups coated with metats other than 2inc and tin,
such as lead-tin alloy, chromium, aluminiun, copper etc.

- Include tin-free steei sheet.

- Stee! products with holtow cylindrical shape, produced by rolling, pressing

and weldingstee! ingots, semis (round for tubes). plates, hot-rolled & cold-rolled

strps and coated sheets as malerials.

- Cold-drawn pipes, coated pipes processed from hot-rolled pipes as matenals
are also included.

- By manufacturing method, seamless, butt-welded,electric resistance welded,
electric resistance welded, electric arc welded are included.

- By type of cross-section, round, square, oval, deformed, etc. are included

- Pipe & tube fittings {coupling, elbow, etc), cast-iron pipe are excluded.

- Steel productss formed from steel sheets & strips by cold forming method.

- Include those continuously formed from steel strips by welding

- Steel products fprmed in cross-section of channel, Z , angles, ip channel, etc.,’

from steel sheels & stups by cold forming method.
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