APPENDIX B STEEL INDUSTRY IN THAILAND

B.1 Present Status of St’eel' Industry in 'l‘héiland

The Thai steel industry has expemcnccd constant growth in terms of both consumption: and
production, underpinned by steady ECONnOMIc glowth (see Table B.1.1). This is in
accordance with the gcncral trend in ASIa where most countries have enjoyed constant
: growth in ﬁmshed stcel consumptlon as shown bclow

Apparent consumpnon of ﬁmshed stecl in Asm (1990- 1994)

(1000 tonnes)

o 1990 1991 1992- 1993 . 19941_ 94/90*
ASEANS . | _.17,700 1_7,984 20,408 22,47_3 23,694 7.6
Thailand | 6,434 6,081 ~ 7,456 - 7,619 7,849 5.1
Malaysia 13,159, 3,521 3,876 - 4,809 4,594 9.8
|Indomnesia | . 3,944 4,076 4581 4,484 51028 6.9
Singapore .. 2471 2,513 2,575 3,189 - 3,810 114

- {Philippine S 1,692 1,793 1,920 - 2,376 . 2,339 8.4

' Korca R.O. -~ 19,960 24,470 ) 090 24,760 - 30,020 16.7
Taiwan. . - 12,713 15,567 17, 640 20,830 18,692 101
China, P.R. | 49216 52,410 66,311 99,095 ~ 90,000 - 17.9
Totallisted ~ -1 99,589 110, 31| 125,449 167,158 162,406 S 13.0
Source: Scuth Fast Asia Iron & Steel Institute, "Steel Statxst:cs Yt,ajbook 1994" -

and other national statistics. -
Annual pclccntage change from 1990 to 1994

-However, one of the' ch‘t,racterlstlcs of the Thai stecl 1ndustry is that along with Smgaporc it
E'j is ‘one’ of” the two countrle% among thc five ASFAN countrles, with the- lowest self
5 sufﬁmency rate in steel products (sce Flgure B:L. 1) Partlcularly, it is’ notable that' Thailand
) _has the lowest’ self—suff;ciency ratc m terms of crude steel, as shown below, while it has a
'reldtwely la_rgc economy and is m an’ advanced stage of economic dcvelopment among the
N ASFAN countrlcs " This is a rcsult of the underdevelopment of the upstream steel mdustry |
: namciy iroft and r~;tcc] makmg Estabhshment of iron and st@el making facilities requires a '
& 1arge amount of capltal and thie fact that Thalland has no state-owned 1ntcgrated steel mills i is
_.1argcly responsxblc for th:s 10w ‘rate of self—sufflclcncy m crudc steel whlle other ASEAN
: countries such as: Indonesra and Maiaysxa have ' o '



“Production an'd'consumption of crude steel in ASEAN § (1994) _
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* . Percentage is a self-sufficiency rate (Production/Consumption).

Source: - South-East AsiaTron & Steel Inslimte, 'Steel Statlsllcs Yearbook 1994" and
' - ‘estimation by’ ) ICA: study teans.

In Thailand, almost all steel prodacers arc medium and s;rhau scale companies-with less than
: 500 000 tonnes capacuy, while some adopt the electric arc funace stcclmakmg proc,ess (see
Table B.1.2). Al producers ate located in the: southeastem part of the couniry except for
one new steel complex in Bang ‘Saphan.  In 1993 almost 70% of finishéd steel production
was of long products which-are mainly used by the construction sector. . This has resulted
ina much lower selfzsufficiency rate of flat pxoducls al 13% in 1993, whxle the rate of long '
products was 60% - Due to the start-up of the fnst hot strip. mill in- the country in: Bang
- Saphan productlon of ﬂat plOdUCtS jumped: from 576 000. tonnes in 1993 to 1.27 million
tonnes in 1994, but the self—sufﬁmency rate slayed at around 25%. Becauqe ﬂat pIOdllClS
are mmnfy used for h1gher—va1ue~added manuchtmmg such as autornobﬂes and electrical
appliances as well as for construction, an mcrease in self-sufflclency of ﬂat products through
the establishment of ploductlon facilities is a’ central issue for Thmiand from the v1ewpomt of
balanced industrial development At'the.same txme an mcxease in self—sufflmency in. crude
'steel through the' development of the upstleam steel mdustry 18’ another nnportant lSSUG for
the future of the Thai stéel mduz,try For i 1mp|ov1ng the. uade xmbalance and ensurmg a’

stable supply -of steel products as a basm material, these factms w1ll be cemral for
Z ‘conslderanon ' ' ‘ ' '



B.2 'Compa'rison Study of Promoting ‘Measures for Steel Industries in Asia

'_In many cases: governments have played an 1mportant role in promotmg the growth of the
'steel mdustry of their country by estdbllshmg a state- owned company or giving - many
incentives’ ‘and protecnon Govemment ownershlp of the steel industry i in Asiais found in
Korea, - mean M'tlaysm and Indonesia, “and also at the early stage of the mdustry 5
fozmatton in Jz apan. Private investment ir the steel industry has often been discouraged by
a lower rate of return and large capital reqmrements, and govermnents have often prowded
'assnstance metead For emmple when a World Bank study did not propose to construct an
- 'mtegrated steel mﬂl in Korea the govemment funded the development program itself,

The. recoveiy of the Japanese steel ‘industry after serious damage durmg the World Weu' J IS
was remarkable.  The steel industry became one of the main targets of industrial pohcy, and
various forms: of pohcy—based assistance were given to it between the end’ of the war and the -
mid-1960s. ~ Oné measure was so-catled "policy - based finance”; in. which government
~funds, including loans from international financial institutions such as the World Bank, were
preferentially allocated to <‘.pemf1c industries, including steel. ~Finance was usually ‘;upphed
-through the government~owncd Japan- Development Bank (J DB).  JDB' financing  and
favorable tax-treatinent - measures such as specml depreciation and deductions ‘on export-
" earned income, made iteasier toprocure furds for capital investment. An appioml system

. for mtroducmg technology based on‘a forelgn excha_nge altlocation,. and an import quota

' '_f;cheme were also estabhshed - These polic1es had four primary objectives (1) to promote
: capltal mvestment through the strategic” supply of ﬁnancmg and tax reductions and
exemptions, (2) o promote exports through tax exemptlon measures, (3) to introduce
technology etrategmally, : and 4 o proteet the mdustrg from international competitson
' Flowevel even with - these supportmg measures, an internal compet1t1ve environment
emerged w1thm the. mdustry and steel produc,ers camed out posmve capltdl investment to
lower costs cllld to enhance quallty, which. resulted ina remzukable increase in- pzoductmty
~and malket compehtweness 1 ' '

:. In Korea the first-ever mtegx ated blast furnace mill in the country, Pohang Tron and Steel

Cor pomtlon (POSCO) ‘was estabhshed in 1968 as a state-owned company: - Along with the
: govei nment's 1mport substltutmn poltey durmg its mdustrlal:zanon drive, strong govemment
' qupport came especmlly m its early stage. POSCO has become the workd's second largest
: _-steel producer by 1995, huvmg two’ mteglated rmlls iin Pohung and Kwangyang, through a
: i,suce_essxon of __hug:e= 1n\_festmer_1ts One World Bank report2 %ummarlzes the: followmg th[ee )

' ”POliLyﬂBaSEd Fmﬂl‘le lhe I*xpenence ol Postwqr J’lp’m" World Bank Dascusmou Papeis No 221
- 1994, - :

; "C:edlt Pollc:es md the Industmhmixon of Korea World Bank Dlscuss;on Papers No 286 1995
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as 'key rneaSures for promoting - its suceess, ~ First, POSCO rnobiliz]ed'foreign funds
necessary o construct steel mills -at low cost under the. government s loan ‘repayment
guarantee. - In addition, one studyg notes that government funds were dlrectly allocated to
cover basic 1nfrastructure development such as toads new. railroad lines, loadlng and‘.
unloading port facﬂrtles and electrlc and communrcatron facrlrtres Second ‘banks whrch '
were the major shareholders of POSCO complied with the govemment s "no- d1v1dend"
" policy until the early 1980s.  This cooperation led to the expansxon ‘of POSCO 8 retarned '
_ earmngs and in turn allowed it 'to maintain a sound ﬁnancral structure, elnnrnatmg
bankruptey risks. Thrrd as a fiscal pohcy instrument, the govemment promulgated the
Steel Industry Promotron Law which supported the reductron of taxes and” prowded
discounted fees for public services. - The report conc}uded that financing: was the most
critical factor consrderrng that the construction . of a steel~mak1ng facility required "an
enormous amount of caprta] and the fact that POSCO began to earn proﬁts 6 years after its
inattguration. = Moreover, POSCO and other steel producers enjoyed general incentives for
export- :oriented mdustry such’ as "policy loans low interest rate for the acquisition: of
equrpment and to finance productron for export tax holidays, accelcrated deprecratron and
- investment tax ciedits. - “ At the same time, steel products ‘manufactured by Korean' firins
'were:placed'on'the list of * restrrcted 1mport items”, which meant that the product c¢ould only
be rrnponed if approved by the- governurient and. the stcel mdustry However, in the late
1970s the Korean government: began removing many of Korea's formal barrlers to lmported

steel products and between - 1984 and 1988 aII steel - products were temoved from the
"restricted list". '

In Taiwan, the establishment of the China Steel Corporation (CSC) in 1971 marked the

gouernntent‘s:first'effon to'p'romote the growth of tne"steel' industry. 'Prio'r to 1970 all of -
Talwan s steel was nnported or produced by one of the- many small famrly un nnlls whrch
were heavrly dependent on imported. blllets and scrap. The govemment estabhshed CSC to
prowde a large-scale 1ntegrated steel makrng capabrlrty reqmred to support Tarwanese
industrialization. ~ After - farlures to establlsh a Jornt venfure wrth prrvate rnvestors _
- particularly from abroad CSC became a wholly "state-owned enterprtse in 1977. One'
study4 notes that the greater portion of $970 million constructron cost for- its first phase came .
from. the" government The" govermnent also contrrbuted to the estabhshrnent of a’
supportmg 1nfrastructure and ‘the securmg of raw materrals to. produce steel. - he

Kaoshiung harbor the site of the mJIl was expanded and deepened The government' _
oversaw the constructron of a. network of railroads and: hrghways to support the Kaoshrung
-1ndustual zone, f;nanced by the Taiwan Provmcral Govcrmnent : - Not on_ly CSC, but also -

"Steel dlld The State" THowcll W Noellcrt 3 chr andA Wnlf Wcstv:ew Press, 1988
4 -"3tee! and The State", lbld S : :
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many ‘other steel producers, were gxempt from import dutres, ‘harbor fees and “a’surtax on
raw’ matertats used o’ produce steel for export, and were exempt from various taxes on
revenue. generated by export sales,” while the government attempted to put the nation's
- NUMEFous “small and medium-sized mills on a sounder economic ~ footing, The
; govemment s pohcy has been fo encourage 1mport substitution, and 1mport restrtctlons were
imposed on products produced in Tatwan in the form of hccnsmg requrrements However,
the self sufficiency rate of stecl products has stayed at less than 50% with a much higher -
increase in steel consumptton, and many - mvestors now have an- interest in e%tabhshmg
production facrltttes '

_ ::The' m’ajority of Indo'n’esiat_t steel eroduCtiOH -comes from’ a 100% _statefowned company,
Krakatau Steel, which is at the momerit one of the two integrated steel mills equipped with a -
-direct rediiced iron (DRI) plant i in 'ASEAN.  Established in 1962 after having expet vienced a
complicated struggle to form a steel venture, Kta.katau fmaily succeeded in starting operatton
of its first’ phase facilities ‘in the early 1980s.. Major products are direct: reduced iron’ from
DRI plant, billets’ and slabs; 1ong products and hot strip and sheet steel. . Krakatau has long
- been faced w1th fmancral problems and has. reportedly been supported i in financing by the
government The basic -policy of the government is to~ concentrate productton of “ flat
. products on Krakatau “which requires -a Iarger investment and hrgher technical basc and'to
letthe prtvate sector. equ]pped with electri ic arc steelmakmg to produce long products. - Even
- though' strong government mvoivement still-exists; it is reportod that. the . govemment is
comtdermg sellmg some portton of: 1ts shares in Krakatau or establishing a Jomt venture in
" order to finance the’ expans1on plan of the mill, © Since 1981 Krakatau had: worked as a sole
'_authomed importer of a wide range ‘of steel products being a "Center of procurement for
“iron and steel” under the "Cooperattve buymg system" which enabled it to control access. by
its foreign competrtors {0 its home market.. This regulation had gradually been transferred
" to an "Import license" system and fma!ly was ltberdhzed in pmncrple B

‘In Malaysra ‘the government has always been involved with the steel industry, holding
shares of several major steel mtile Maiayawata Steel, the only mtegrated rmll with a blast f
furnace i in ASEAN though it is very small and Perwaja Steel which is an integrated mill
‘with DRI, are the two major state-afﬁhated producers. There have been general measures
for export promotlon and also to protect the. market for steel products whtch can be produced
by domesttc rm!ls The govemment s pohcy is-to play a brg supporting role in brg steel mill .
__ prOJects such as for flat’ products: and let the private sector focus on long products and |
.downstream steel produetlon with only hmlted government control. Perw aja has long been :
faced w1th financml problems and it was recently reported that the govemment provrde
) "ﬁnancral at;s1stance for ]tS payment of mtemattonai loan. ' '

.::.B_;'.' 5



As seen above; in many Asmn countrles there have becn vanous promotmg md protectmg' ‘

measures for the steel mdustry, espeaally at the early stage of its development (see “Table

B.2. 1) In all cases, there were direct or indirect financial suppoits by, the government, :

- because the. steel industry requires a huge amount of capital.  There have' also been varions
tax b_eneﬁts, suppor_t for infrastructure and protection from 1mp_orts. _In ‘Thailand the scale
of measures taken was refatively small especially with no direct injection of capital to core
steel prOducest However, on a worldwide basis, government- control and promoting -

“measures have been gradually diminishing under a general trend of deregulation and trade

liberalization. Thue is also.a global trend of prwan?ahon of state-owned steel firms on a
_woxldw1de basis to promote efflcxency and to reduce ! ‘government obllgatlons POSCO's
stock has beern sold to the general public since 1988 and now it is listed ‘on the New. York
‘Stock Exchange, while' CSC was  privatized in 1995, However, it stiould be noted that
- prwat;?atwn of these core steel compames in Asia was reahzed only after establishment of

~solid business’ foundations. -On the contxary, the Taiwanese’ government announced that it

‘would part1c1pate in fmancmg a joint venture to construct an integrated steel Imll led by Kuei
Yiand CSC, showing an unchanged interest in supportmg the steel 1ndustry - Tariff rates

for steel plOdUCtS have ‘been declining and will be reduced in A‘;la (see Table B:2.2) along
with the efforts to conclude "M_ult_ﬂateral Steel Agleement (_MSA)" under the WTO scheme
and also efforts - for AFTA “In con:clusion' ‘while there is no rationale for i'nuoduc'ing

‘subsidies. and duect _promoting - measures under this gioba] environment, - inifoduction of
indirect measures such- as preparing basic mfrf\structures such as: port facilities, roads,

' mﬂways eleculc:t} and ‘water supply, should be comldeled to nurture ‘the steel mdustry and
to establish a steel- based mdusma] complex in Thailand, parlmularly in Bang Saphan ThlS
area is far away from the Bangkok Metropolltan areﬁ and has to beat a lot of inconveniénces
due to- such isolation, whlle having'a. perfect conformity to the government pohcy of
“Decentralization”. Therefore " those pmjects which - could lead the way to- Iocal
development should be given special government stipport.



B.3 EFu’tureS'teel ‘In:dustry izr'l‘h'ailen'd _

It is generally recogmzed that Asla will lead world economic growth towaid 2011, and :
Thaliand will be one of the chief engmes of this growth. - Based on the macro economic
scenario which assumes an annual 12, 6% growth between 1995 and 2001, and an annual
7. 9% growth between 2001 and 2011 in terms of nominal GDP, it is forecast that finished
steel consumptron in Tharland would 1each 11.5 million tonnes in 2001 and 17 million
tonnes in 2011, Because mfrastructure development needs will be high in Thailand,
-'demand of steel from the constructton sector will remain strong, ngher mtegranon of the
manufacturmg sector whose share to GDP 1s expected to mcrease toward 2011 would brmg
about mcreased consumptron of vanous flat products - For instance, 1t is assumed that
: _productron of passenger cms in Thailand" could increase to more than 1.5 mllllon unrts |
against 540, OOO in 1995 therefore, demand for cold rolled and coated sheet would increase.
The Study- “Team forecasts that’ steady growth i in major steel usmg mdustrres will bring about
an armual 5.6% growth in finished steel consumption: between. 1994 and 2001 and an
annua] 4.0% growth ‘between 2001 and” 2011 (see Table B. 3 1) Consumptron of 17
million’ tonnes of finished steel means that GVCI'}’ mdrvrdual in Thailand consumes 4 237
kilograms of steel every year, or in ‘Sther words Thailand consumes a 26 grams of steel to
: produce one US dollar of GDP whrch is a world stdnda.rd level compared to'its assumed per
'caprta GDP of US$9 000 :

& Takmg into account the fact that Thailand: has a low self—sufftcrency rate of steel’products and '
steel consumptton is expected to-grow at a steady rate, many- are planning to construct steel
“mnills in Thadand (see Table B.3.2). - Srmple accumulatron of reported capacrtles of these

' "pIO_]ECES suggest that productron capacrty mcreases of 12t 13 million tonnes of iron and
" steel mcludrng 3.7 million’ tonnes of long products 6.2 mrthon tonnés of hot strip, 4 million

. tonnes of cold stiip, and 840, 000 tonnes of coated steel sheet are in consrder ation.  While

- there is. much uncertdmty about redhmtron ‘of these pI‘OjCCtS ‘some other’ prOJects could be
_1eahzed It is assumed that pxoductron capacrtres would be 1mproved in a direction (o

_ 'mcreasc the country s self~suff1c1ency m steel’ products The Study. Team sees ‘much _
- -.possrbrhty for Thmland to mcrease its self-sufﬁmcncy rate of fmtshed steel 0 dI’OUI'ld 90% by
. the year 2011 (see Table B.3. 3) However; 1t should be noted that most of expanded
- .facrhtres would concentrate on commodrty grdde products, and therefore there would still be
Ta large amount of exchange of products across the border mmely exports and mrports At

. the same trme 1t is afact that many steel mlll prOJects "are plarmed everywhere in Asra (see

: :Table B. 3, 4), . Partrculnly, the Repubhc of Korea.and Tarwan could dramatrc"rily increase.
therr export capabrhtres in:ternms of" volume and if Chrm which could absorb ruch of the
' steel produced by new. facrlrtres n Asra faﬂs to foilow its anttcrpated economlc growth track B

y B '-'.;7'_



there is a real risk of over- supply of steel products ‘In that respeCt construction of new
facilities in Thailand needs a step-by step approach with a careful assessment of demand- -
supply balance of steel products in A31a '

'Among planned steel mtll proyects in Thatland several mclude iron: and steel makmg
: processes as well as rolling of the flat products whtch ’I‘halland is most laekmg at the
moment (see Table B.3.5). The project Sah'wmya and its gloup in Bang Saphan is
v'pos1t1oned as one’ of the three tntegrated steel mill pI‘Q]CCtS which mclude iron makmg
: processes “The other two are the Nakorn Thal Steel group (Nakorn Thai Strlp Mill) ‘and
Thai Spec1al Steel Industry, both of which. are bemg pursued or planned along the Eastern
Seaboard While Sahavmya and \Iakorn I‘ha1 Strip- M1ll focus on the flat product market
Thai Specral Steel Industry is planning o produce sem1 fmlshed and ﬁmshed long products

Some other pro]ects are planned to produce dlrect reduced 1r0n (DRI) to feed. electrlc arc
' furnace (EAP), because steel scrap, the main Taw- mateual for EAP is anttc1pated to be in
' shortage in the future both in Thalland and overall Asia. _ However it is notable ‘that the
feastbrlity of investment for upstream products is’ stlll fraglle and for- all the planned prOJects :

it has’ Stll] not been determmed Wthh technology they should adopt. ~ “The on!y pmject

planned by Umted Iron and Steel would pioeeed with natural gas based tron makmg .

technology (HYL I or Mldrex) given the relatlvely cheap energy price agreed by PTT,
 EGAT and MO, because this is posxuoned as a kind of national pI‘OjCCt Othe1 prolects for :
‘iron makmg would take etthcr a coal based technology such as. Fastmet Corex and DIOS or
the traditional bldst furnace method, while many experts are pessmustlc about the- gas- based
iron making technology because of its- avallabdtty and high price in _Thalland "Thai Special |
- Steel Industry has recently announced that it will apply the eonv'entional blast furnace method,
constructing a coke oven battery, a'2,800 m3 blast furnace and. basrc oxygen. converters _
although it is seen as a little unusual due. to its huge mvestment cost to produce relatwely low
'~ added value products, ‘billets and long pioducts A part of pig iron is scheduled to. be sold
© to Siam Strip MdI which is the subsxd1ary of one of the shareholdms of TSSL

"‘lt is clea1 that Thatland would beneﬁt from estabhshmg 1ron makrng fa01l1t1es m the future :
taking into account the fact that many steel rnakmg pmJects are planned everywhere m Asra
and that there is ‘much concern about & posmble shortage of DRt and steel scrap Under this -
assumptron it is rational to estabhsh both iron and steel makmg faclhues in the Bang Saphan :
area, beeause it has one of the best deep sea ports n Thatland wh1ch is- the crmcal cost tactor
f01 transportatlon of raw rnaterlals such’ as iron ore and coal and this' arca will requu'e much o
more serm products by havmg a hot rolllng capaczty of more than 3 rmlhon tonnes by 1996



B4 P'respe'ctive Development ‘of Steel Industry in the Bang Saphan Area

B.4. lBasw Concept of Deve!opment '

~ . Considering that Thalland could expect a constant increase in steel consumptlon and that the

Bang Saphan area has an established base for the steel complex with a deep sea port, it

would be quite reasonable fo expand its capacity. including iron and steel making up to 6

*million tonnes by 2011, which i is almost one third of the estimated crude stecl consumptlon

in "lhailand - However, the steel complex in Bang Saphan has been and will be developed

" by the private sector therefore it is recommended io take ve1y prudént steps.  The reasons

for this arc-as follows:

a).

by

A puvate entrepl eneur cannot make a huge mvestment at one time bettmg on a

contmual g[owth scenarlo into the' future, even if it is assumed to have excellent

potentmi Even in the case that a hlgh return on investment over the long term

is expected a huge investment at one time lalgely affects the project's. cash '

flow in its early stage and makes it difficult from a financial point of view.

Tt will be appropfiate o increase pfoduetion capacity step by step in accordance
' _w1th market growth and a conmderatlon of the producer's competltwencss from
time to time. Furthermore, productxon flexibility w1ll be desu‘ou*; to cope w1th :
'ﬂuctuatlons of the economy

The expansion plan must match the avallabﬂlty of utihly supply and necessary

infrastructure. ~ The current supply of water and clectricity does not allow the

installation of iton and steel makmg facilities on an econ0m1cal scale befone the

' completion of new sources.

B.4. ZCurrent Sltuatmn of the Steel Complex

'The followmg facilities have been mstaﬂed or aré under construcuon in Bang Saphan.

Hot Stfip‘Mill a4 mllllon tonnes/y(Mt/y) in'operation

":Electrogalvamzmg 0135 Mtly S in operation :
 BarMl 072 Mty . inoperation
" Cold StrlpMﬂl UloMly P under-construction -



“In 1995 actual production of the hot strip mill and the electrogalvanizing line was about
1,130,000 tonries and 80, 000 tofmes ‘respectively.  With those Eprbduction volumes, water
consumption ‘and eleculcxty demand were reported 10 be 1.83 MCM/y and - 80 MW at

© maximum, respectlvely '

- At the moment, the cor’nplex' does not have pstream pro'duetion”feciiities which provide
semi-products such as slabs for hot strip mill and billets for bar mill. " Therefore, these .
feedstocks have been 1mp0rted However procurement of a blg amount of slabs (2.5 _
million tonnes per anmnum) is not always easy “and will be' more* dlffrcult because the
international trade volumme of slabs has been typlcally between 8 and 15 million tonties’ per
annwm. and supply source ‘is limited. ~ BEven though the world trade volume of slabs has

“recently mcreased the chaotxe state of the Russmm steel market is a major -factor“for- this
tempomry meredse ‘of supply and most of the slab trade is long -term based as seen below,
'Therefore there is no guarantee that slabs will be adequate]y avarlable in the future

Trends in world slab’ trade

25
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Sources: "World Siee! Dynamics", Paiine Webber, and estimation by".TICA Eeeni

Notes: - (1) World slab trade has. mcredsed under globallzation and restmcturmg of the _
-7 steel industry worldwide. '
- (2) Most of the-trade is under long term contract ' ' :
(3) Recent.increase in slab export by Russia seems to be only temporary one
: unider its painful restructurmg efforts. ° S
“(4y  In conclusion, an increase in slab trade, partlcularly on a spot basrs is not -
S expeeted in the future.. o a



At the samie tune slab puces have ﬂuctuated in the past dependmg upon the- sﬁuatlon of
~ international economy, while i iron ore and coal prices are rather stable compared with semi or
* finished products as shown below. ~This trend will contmue into the future. Furthermore
in the process of steel strlp productlon the quality and Wldlh of final products are basically
decided by slabs fed to a hot strip mill, and thetefore, too much dependence on purchased
slabs from outside will make it dlfﬁcuit to meet these customers requiretiénts.  Therefore, .
'the stecl complex will require to Have its own capabxhty to produce slabs in order to provide
?qulck and better response to customers demands. However, it should be again noted that .
“iron and steel makmg processes require huge capital mvestment and infrastructure, mcludmg .
water and’ electncnty supply Because water ‘and electricity are not abundant ‘in Bang |
: Saphan area, the avmldblhty of those ut111t1es are critical factors to decxde the’ process, .
capac_xty,_and time schedule. :

" 'Trends in international market prices of steel products and raw materials '

'50‘0;00, .'f-------_-_._'.-__.---_._-..;_-._.“-'_'.'_-'__-f_“___-;_-_‘.-_'_;-

300.00. funoeon AT s fenno o SRSk

- 2.00'00.1'_“"’." """""" r":'.'."',.'_"‘“""* KRt et e '.":.-__'- e Coal

- 0.00 4 o
757677787980818283848586878889909192939495 -

- Year

i_:B 4. 3Available Te,chnologles fm Iron Makmg

In: Thmland the avmlabllity of natural gas is hnntcd 'md the pI‘lOl‘ﬂTy of its usage is gwen to
penochermcai mdustry and electrlc power genelation Also the pnce of natural gds is
- assumed to be US$ 2.70 per mm Btu (mllhon Bntlsh l‘hetma} Unit). Those situations

_ generally pthlblt the stecl mdustry from dependmg on natural gas eXCepl m one specml case



of a natlonal project, as shown below,  The foliowmg evaluanon of poss1ble proces:es is
focused on coal- based ¢ ones. '

Current status of altematwe iron makm pl'ooesses (Coal based technology)

- Proce_ss Current Status Proved Capac:lty per umt Impmvement Plan
Blast Fumdce. _Industrlahzed - 4,00_0,000 vy - N1trogen free furnace
'_ ‘Most-establishedj ' L - Coal powder mjectmn

Plasuc scrap mjecuon '

. SL—RN | lndu_g_ti-ialfzed . - 300,000 Uy = leflcult to mcrease capacuy
. COrex I _ _lndustrinlized ceo 340000 t/y | Scale up lo 500, 000 U‘y
R I _ o . o Corex/M!drex combmed
BIOS “Pilot ﬁlant- 560 't/d:completed T Next step up toES,OOOUD
“Fastmet | Pilot pl'anl - : 50 t/d underway _ Industrial plen 450,'00.(:)tly -
“Tismekt TPt plant -1 350 t/d underway,' —
Romelt "Pllot plant 6'70 td underway .'

Notes:’ Olher pracesses under development are AISl Direct ?teelmakmg CCF, :Circofer, ctc., but in a .
_ bench scale. Schemahe pictures with bnel explanauon on these processes are given in Flgures B.44-B4.7.

“Among those ptocesses, the blast fumace coupled with baslc ‘oxygen furnace (BF!BOF

~* process) is the most established and reliable in terms of quality and: quantxty The critical

shortcomings: of the BF/BOF process are the ]arger f'1e111ty costs including BF coke battery
‘and BOF as well as the lack. of ﬂcx1b1hty of operatxon with regard to stop and go. Two |
“other industrialized processes; SL-RN and Corex are presently in mach smaller unit capamty -
like 0.3 million: tonnes per annum.  Four other processes are still in- the: pllot plant stage
whu,h include DIOS, Fastmet, Hismelt and Romelt There are some other processes under
developmenl but they are in the bench scale stage. PAL [hlS moment Corex (or coupled with -
Mldiex) Pastmet and DIOS are poss;ble cand;datee '

.'_:Co1ex process has been operated at IBCOR South Afuca in the capae1ty of 0 3. mﬂlnon E

tonnes per annum, But, POSCO, Korea, has started to operate the new model of CoreX - -

with an" annual capacity of 0.6 million tonnes in November 1995. - Fastmet process
“development will be completed in the fall this year The ﬁrst commercxal plant will’ start its
opexatlon in the lal,ter half of 1998 in the U, S.. Also some further 1mprovement is gomg to
be %tudxed parallelly '

Note: Enwronmental problems of every iron makmg technology can, be techmcally ﬁxed by ‘thany
pollunon control measures sueh as NOx and’ SOx removal trom off ga.ses, eniission conlrol devwes
- and advanced waste-water treafiment..



Another stjong candidate w111 be DIOS, whose pﬂot plant test was completed successfully in
__February 1996 as a nauonal ptoject in Japan. " This process has a ﬂexablhty in utlhzmg by-
product gas either mtemally in 'the process or externially as fuel gas for example at an on-
site power statlon - Another btg advantage of this process is ﬂex1b1hty in raw material
sourcing (01e coal) Many of ‘the new iron- makmg procésses have strong -preference to
:.SPCClﬁC raw materials and "their sourcing, while ' DIOS has broader’ freedom in its Taw
_materlal sourcing which will give an advantageous position in procurement. -Based on- ‘the
test résults, conceptuai deszgnmg for the cormmercial plant (1 m;lhon tonnes annual capacny _
per umt) was completed in July 1996 ‘which showed ‘manufacturing’ cost reduction by 19%
and facility cost reductlon by 35% compared with BF/BOF process ‘with coke overt and
sinter. The operabthty and rehabﬂlty of those three new processes still femnain to be seen:

One study shows a calculatlon for economlc evaluation among these processes as follows:

: ?rocess N BF/BOF  Corex/BOF  Fastmet/EAF ¥ FastmeVEAL ¥

Variable Cost  + - 18848/ 1654251 210,00 $/t 177 $h
(liuid steel ton) o N '
" Include. Capital Charges 24241 $ft 213.14 81 22770 $ 2017 $4

o (Deprecmhon Intetest)

": Source . “Stcel '§urv1val Strategtes X D F. Bamelt June. 1995

' Note. Y Fastmet prov1dcs 20% of EAF raw matenal and the bdl'mce is scrap
2/ 75% Fastmet and 25% scrap of BEAF raw material, adjusted by the Study Team.

Base.data of Caicillation vary depeadi_ng on the situati'on, 'thel_'efo_re thosc data should be taken
onlyasa reference. B ' o o

.In thls report the dtrect reduced 1r0n and electrlc arc furnace process (DRI[EAF ) is assumed
as an example case of an n'on and steel makmg As explamed above, techmcal devclopment
- the next severa] years would enable us to. make a decnslon in selectmg the niost favorable
| _process If process selectlon is made by 1999 the first irof makmg facmties w1ll be able to
start by 2003 in Bang Saphan when necessary electnclty could be supphed by a new 500 kv
. _transrmssmn lme and water could be supphed by the enh'mcement of the Bang Saphan Rlver B
'pumpmg statton If evcrythmg 1s successful factllties could be gradually added up to reach

6 rmlhon tonnes armual capacxty or more in concett W1th the. enhancement of mfrastmcturc

. mclu dmg EG AT power stahons Ipp power statxons Tha Sae Dam and othcr water

. le‘EOUICﬁS



' B 4, 4Recommended Fac1hty Plan

As shown in Tab]e B.4.1, itis 1ecommended to take four. steps to expand the Bang Saphan .
" Stecl Complex both upstream .and downstream, in consrderanon of factors stated in Section
B.4.1. The recommended faerlmes for the complex are_shown in ‘double framed boxes
dlong wsth other typlcal produetron plocesses in Figure B. 4 1. A]though an eally
installation of a 2 million tonnes- iron and. steel makmg capacity  is preferable utﬂrty supply
- does - not allow it untll 2002. Therefore, in the meantime it is reeommended to install
electiic arc furnace(s) and a continuous caster to produee 1:million tonnes of slabs annually
as the first step. A 500 kV-EGAT t_.ransmls_smn ‘line from thé BMA grid is s_chednled tobe
 laid by the end of 2001, which will be able to support this EAF installation.  The proposed
amount is only a half of slab consumption but will strengthen the bargammg power in the
procurernent of slabs. ‘As for billets it is generally understood that procurement of ordinary
quality ‘billets 'is much easier- in both _dornestlc and’ mternatronal markets; and therefore,
production facilities. for billets could be left untif the third step. ~ Production of one million
"~ tonnes of ‘crude steel through EAF will require an enhancement of ihe. cxisting water
" pumping station and water reservoir in the steel complex as well as some modification of the
power transmission lines and installation - of a voltage stab1117er to reduce the voltage
fluctuation mdueed by EAFs. '

In the second step in 2002, a‘iron. and steel makmg capamty of 2. 5 rmlhon tonnes would be -
_ recommended addmg L5 rmllron tonnes EAF capacity and 1.8 million tonnes DRI capactty
| Consndenng that candidate iron making proce%ses are in the development stage, earher start
up of lnlf voluime DRI (1 umt) could be-a dehberate alternative step. T hen in 2004 when .
water supply from the Tha'Sae Dam is secured and electricity- supply is enh_a_nced through
- EGAT new power stations and IPP plants, a'-com'plek eapab'le of producing 2 million tonnes
of long products could be completed; and in 2006 the production eapaeity of flat rolled
-products eould be expanded through the construcnon ‘of a2- m:lllon tonnes non mahng plant'
- followcd by a thrn slab caster and hot stnp rrull The fall capacny at each step could be
"reached 2 years after the construction of the eqmpment A matenal ﬂow chart 1n ‘the steel: o
complex is shown in Flgure B. 4 8. The 1n‘;tallation and expansron of i iron and <;teel making '
' facrhneq will call for ant increase in. ﬂn1shmg capablhues The recommended facrlmeq for

hot rolhng and f1msh1ng processes are frgured out in refation o the steel market analysrs by '

: pxoduct category (9ee Table B. 4 8).. But those fmrshmg facrhttes plans may be mochﬁed
. from tnne to tlme dependmg on’ the ‘matket srtuanon and the entrepreneur 8 strategy

Fi 1gures B. 4. 2 and B. 4 3 show 1espect1vely the water and 610Cll£Clty demand m relatxon to

: producnon capacity. Tentanvely calculated necessary transformer capacrtles and watei_"_
bupply dertiand- are shown in Tables B.4. 2 and B 4 3 respectrvely '

B-14



'B.4.5 Other Possibilities for Iron Makiln'lg -

In this ‘sfudy the constmolio'n of iron-making plants in Bang Saphan is récOmmendcd But

- there are two other pOS‘Slbﬂltles for- plocurmg iron to feed electric arc furnaces, and these

' optlons should be carefully considered in the selcctxon of an iron makmg technology

a)

by

Re-wtilizatio of unused capaoily of iron and 'steel_ making in Japan

Dueto re'st‘rucluring moves in Japan, there s a significant volume* of unused-

iron and steel makmg facilities which were substantially modernized in terms of

production- effxcxency and’ environmental pxotectxon Some of those fac:lht;es

- could be economlcaﬂy reutlhzed through a joint venture or a long ~termn contract .

of puzchasmg or tolling, - ThlS would be worth considering. from the

'v1ewpomts of econoniy and env1ronrnent

: Construc'tio'n of DRI 'plants in foreign countries

Among DRI proceeses, thc Midrex process is the most cstabhshed and rehable

. if natural gas is available and-cheap Investment in the Midrex process llkb in
~ such country as Venczuela whete natural gas costs only a fifth of the ‘cost in
' Thaxland and iron ore is abundant would be another po:.sxblhty

* Nole As of Decembe1 1995 1£ was reportedthat 13 bldél {urnaces were not in opcrat:on in- Japan,

whose total volume was 32, 602 m3, equwalent to about 20 million tonnes annual iron

* making ‘capacity.

C BSI5



TableB.1.1 Basic Statistics of the I‘hat Steel Industny (1990 1994)

“(1000-tonnés
199_0 1991- ' 1992_ _ 1993 1_994 94/90%*
1 @)
Crude steel : ; - T
: iApparent_consumption C 7,149 6,757 - 8,284 "8,466 821 5.1
(Production . 789 71t 929 954 1,461 16.7
iSelf sufﬁ(:iencylate (%) 11.0 105 1.2 1.3 . 168 ~ 57
Finished steel : . : R R R
: Apparent consumptlon* S 7,133 6,964 - 8366 8,635 9,197 6.6
‘Preduction - 2,799 2,177 2,710 3,282 - 3,328 4.4
Selfsufﬁmency rate (%) 392 '31.3 324 38.0 362 2301
iNetexports |- -4,334 . -4,787  -5,656: -5,353 - 5,869 7:9
. Exports. R IR 185 178 7270 301 14.5
P cImports b 4509 4972 5831 5623 6,170 8.2
B e e = ki i
- Apparent consumption - 3,811 2,824 3,836° 3,965 3,603 -1.4)
i Production - 2,170 1,412 1,92t 2,386 1,604 ~ -7.3
iSelf sufficiency rate (%)|  56.9 . 50.0 501 602 445 -12.4
~iNet exports . _ 1,641 0 <1412 <1915 -1,579 . -1,999, 5.4
: Exports - _ _' 100 s 9 7 14 8.
_ Imports . - 1,651 1,417 1,924 " 1,586 2,013 5.1
B B
i Apparent consumption* 3,193 4,015 - 4364 4,448 © 5213 13.0
i Production 449 7565 0 589 0 876 12720 297
Self sufficiency rate (%) | 14.1 4,1 . 135 129 . 244 10.3
Netexports .~ = | -2,744 3450 -3,775 3,872 3941 .95
Exports D e 27 .0 33 56 159
i Imports C b 2,775 0 3,469 23,802 0 3,905 0 3997 - 9.6
Plpe P C il i e
‘“Apparent consumption’ 129 125 . 166 222 - 381 3h1
: Production ' 180 200 02000 0 3200 452 25.9
:Self sufficiency rate (%) | - - 139.5 7160.0 120,5°- 1441 . 118.6 =209
:Net exports - 51 75 34 98 71 8.6
Exports. ' 134 161 139 1230, 232 - AT
: Imports 4 - 83 . . 86. - 105 132 16l 180
Source: ‘South East Asia’ hon & Steel Institute, "Steel Statlsncs Yearbook 1994" '
Notes: Flatlploducts include plate; hot stnp cold rolled sheet coated steel sheet and
L tinplate : :
R Apparent consumptlon includes amount used for next piOCESS

#% 1 Annual percentage change from 1990 10 1994." For self suffluency rate it is -
sunple change from'1990 to 1994 : :
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Table B.1.2 Current Steel Production Capacities in Thailand

“ Soureds: B_O] and varicus articles and hearings

“B-tT

. ; . (1000 tonsies)
Process Company Place Capacity
Steelmaking | The Bangkok Tron and Steel Works Samulprakant - 150
' Bangkok Stee! Indusicy Samutprakaf 300
Nambieng Steel © Lopburi 150
Nicco Industiies Rayong ©o120]
Nakorii Thai Steel Chonburi 445
Sahamiler . - |Rayong - o 150
The Siam Constriction Stecl _{Map Ta Phut S00
The Siam Iron & Sicel “|Ta Luang 400
Siam Steel Syndicale Samut Prakarn -50
Siam Yamato Steel Map Ta Phut 600
"{Thai Steel Bai Samutprakarn 135
Thai-India $tcel Samutprakarn 40
Thai Pathana Steel lidustry Samutprakart 240
|BNS Steel Chonburi 250
UMC Metal” Chonburi: 200
Triumph Sicel, . T 120
. TOTAL . . . 3,850
“Rolling of - *[The Bangkok lron & Sicet Works Samutgirakarn 250
- long products Bapgkﬂk’ Steel Indusiry Samuiprakar 4301
Pl Bagua Steel 200
“jChotviriya Iron Products 48
“|Chonviriya Steek . .20
Namheng Sicet - |Eophrrd 150
‘| Niceo Industrics Rayong 120
*iNakorn Thai Steol Chonburi 550
Sahaviriya Stcel Works ~[Bang Pakor 4R
Salatiter - Rayong 140
The Siam Construction Stecl Map Ta Phut 400
The Sians Tron & Steel ATaLumng 400
- |Siam Stec Syndicate Samutprakam 60
Siam Yamato Sleel Map Ta Phut 600
" IThai Steel Bar |Saminprakarn 150
‘[ Thvai-India Steel Samutprakarn 40
Thailand Stecl Works o 36
Tiiai Pathiana Stéet Indsiry Sanmitprakary 2401 -
Triumph $tec! ' 144
»[Unipn Metal 30
_ C|TOYAL- 4,056
Rolting of plale [LPN Plate Mill e 30
: Sahaviriya Plate Mill Bang Pakong 200
1 _ | TOTAL L. - 500
Rolling of ot strifl Sahaviriya Stecl Indusiries - Bang Saphan 2,400
N slroTAL ' e ' 2,400
" Cold Sirip Milh | Thaingx Sicel (siainfess siccl) " |Rayong . GO
L |TOTAL. . ' _ R 60
Tinplate -~ {Siam Tinplate - IMap Ta Phui 120
- “|Thai Tinplate Samulprakarn 350
. G| TOTAL - . . AL 470
T Coating Bingkok Steel Industiic: Samulprakarn 130
(CGL.EGL gte.) |Far East fron Wosks . ‘ . 66|,
R T The Sqngknéi Thai Samutprakamn - |- 1201
Thai Cnalcd_Slccl Sheet Bang Ssiphan ' 135
| Thiilaid 1ion Works Public L 60
: TOTAL L 511
 Pipe and Tubes iSiam Matsushila Sieel - 50) -
= S Thai Steel Pipe Indusiry . : 60
Thai-Asia Steel Pipe " |sumutprakam -] 40
. FThailand Steel Woirks R 36
TOTAL - "+ 186




" Table B.2.1

PrmnélingMcaSures for the Steel Industry in Asia

Coiu_atry - Basic policy and scheme Detailed measures
Japan I - To position the stéel industry as tar gclcd and important (l)_Pr'c_l‘crcntial all(_icalinn of govcrhménl lunds

- To promote capital invesiment through strategic supplyl = JDB low interest finance
of financing and tax reductionsfexemptions

- To promote exports through tax benélits (2) Tax bcncltls

-To mtroducc !cchno]ogy strategically: _ - Special dcp:ccmnon and dcducuons on ¢xport- edmcd
- To protect the industry from 1nicrmlmmt compcullon income

(1945 - The riid 1960s) (3} Plclcmnual attocation of tmcxgn exchange to :

' introduce !cchnology
: : . o s ‘ (4) Import’ quma L '
Koiea, R.O. [ - Togrow "HCI" (hedvy and chemical indusiry} (1) $77.2 million government loan (o POSCO (]969)

-~ To grow sleel industry as an export industry ,
- "Steel Industry Promotion Law" (1968) as a legal base

- $30.8 million with O interést
- $46.4 million with 3.5% mleics_i for 20 years
'Wilh a gl'acc peribd_of? years

1(2¥ Share holdmg by govemmem and maJon banks

-and rio dividend policy at POSCO
- Ministiy of Finance owned 56.2% and the -
- ‘rest was héld by 4 single public company (1968)
o Shalc g a(luat]y transferred (0 Korean Development
Bank and other. commercial banks; and no general
public held shares uniil 1987 :
~.- No dmdcnd was pmd until 1982 -

{3} Bcncllts Lo inlrasiructure cosl 10 POSCO
hn.mun}, 10 the building plOlCCl for roads,
_railroad, harbors, industy lﬂl walter supply; dnd
- cleciricity
= Disgounted usc; fee fm railrodd rate of 4{)%
a port raig.of 50%, a water.supply rate of 30%,
fmd a gas 1alc of 20% ’

(4) Tax bcnchls 10 uxpmt m(iusu ¥

- Low intérest rat¢ of Tinancing lO ploduumn
~of export item and to pusch’tsc of taw mateyials
(1972-1982)
Spc: ial w,clcmlcd deplccnilon (30% mucgm)
- Reduction of nnpm[ duucs for pmduumn
cqmpmcnl .
Excmptlon ol'income tax elc (POSCO unul !982)
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Table B2 ! P| omo!mg Measures for the Steel Industiy in Asm (commued)

Taiwan

- To glvc special linancial and lax bcncms undcr
“The Statute for the Enconragement of Investment™

(1) Preferential income tax ceilings

(2) Accelerated depreciation

(4) Tax holidays

“2|(5) Tax credits for investment

(5) Exemption from (ariff on imporicd 'c':qui[fm)cnl

(6} Preferential long ter foans

- Special zz%'ccinng on antival income tax

A dcp:ccnabic life of assefs is” 10 years or more,

' rmy aceelerate 5 years. If less than 10 years,

may accelerite by half, -Applies lo producers
ol sheet, plalc, seamless pipes.

- Onc to four year deferral of taxes after an
enterprises begins o' market its products

- 51020 % tax credit for investment in
miachinery and equipment

: Agjﬁlics (o cquipmer_ﬂ'pur'chased 10 establish or
expand prodiiction capacity

- Long term loans from government Bank of
Communications to important productive

~ enterprises (includes steel indixstry)

Indonésia

- To grow slec] mdusny by maxmwmg utilization 0!‘
the, LOUHII}/ s natural resources

- To posilion Krakatau as & cenler 0 mc:msc scll-
sufficiency of stecl ploduu:on cspccmlly for ﬂdl
products '

: (J) Capnlal 1n|ccnon to Krakatau by the govemmcm

(A -Export incentives

(3) chu!dlion lor :mpor'l access (until 1993) -

- Krakatau warked as a‘solc authorized importer ol
-major steel pmduc[q unider the "Coopcntwc Buym;_

Syﬂmn o
-. Quota and Hcénse sy‘stcm for Othi products

- Malaysia

- To kncrease sc]l sulhcwncy of s!cc] pmduc,ls
- Governimnel's initiatives for big projects by lmidm&
majority shares of kcy cnmpan:cs

(l) Equity holding of-Malayawata Sicel, Perwaja S;cul
etc. and governmen! guarantee for finance

(2) Bxporl incentives

(3} Regulation for import access
- Prohibition of round bar import
- Import licence program Tor long products and biltets
- ‘Baricr/cdunter purchasc program

* Thailand

for business i indusirial zone

-To promote ste¢l induslry along with general incentives

(1) Tax jncenlives for industrial estate in'zone 3
- Exemption froni import tariff on mach’inery
and cqutpmcnls ]
- Exemplioit [rom corporate income tax for 8 ycal:.
-and 50% reduction therealicr
- Exemplion from import duty for 5 years-on raw or
essenlial- materials nsed in export productsfor
"prajects exporting-at teast 30% of total sales
- 75% reduction ol import'duty on raw and
.essential materials wsed-in paodun,uon lor
" domestic sales for S years

< Double (lcduwon for taxable ificome of waier,

clcunuly and transport costs for 10 years :lllCl
recording a pr ofit -
- Deduction Trom net profit ol 25% of the LOSlb '
‘ol installation QI:LOIIS_[I uction ol the project's

“infrastruciure lacitities for 10 yewrs
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“Table B.2.2 Tariff Rate for Steel Products in-Major Asian Countrics

Country

“Tariff rate Rémarks
Thd_ilzind 517% 01 : - Scheduled’to reduce ui:n © 10% or BAlllkg from Janhéry, 1997
-uptoBAlS/kg o : : i .
| Maiays_ia _ (} 25% or 0 tanifr fm most Mat p: oducts
“up to M$ 350/MT | - nghen tariff for bars and wire rods(M$ 180- 350/MT)
' S [ 25% or MS 49.21/MT for semi- ploducts ' :
Indonesia | 5740% |- Lowe1 tanff f01 most flat products (10 IS%) :
' | (majority : 7-12.5%) | - Higher tariff for long preducts (30-40%) and coated sheet (20%) :
_ : - Requucs additional 10% VAT '
Phril.ippine 10 30% Sl Lowe1 tariff for most flat products-(10- iS%)
“(major ity : 10- 20%) = nghel tauff for wire rods (30%) and coated sheet (25%)
Koreé,‘RﬂO. 1% 5% for semi-products
_ . |- Reduced from 8% at January, 1995
‘Taiwan - + 0<20% - Lower tariff for most flat products

- | (majority 7-12.5%)|

- Higher tariff for long products’ and coated sheet
- 0% fm scml ploducts




Table B.3.1 * Forecast of Consumption, Consufiption per Capita and Steel Infensity in Asia

(1000 tonnes, %)

Consumption 1990 1994 - 2001 .94/90° 2001/94!  2011/2001
[ASEANS. i 17,700 - 23,694| 36,100/ 68400| 6 62 6.6
| ‘Thailand 6,434  7,8491 11,500| 17,000 5.1 5.6: 4.0

iMalaysia . 31590 4,594 7,100 10,500 938 6.4 4.0/
Indonesia 3944| - 5,102]  8,800[ 22,900 6.6 8.1 10.0
:Singapore 2471 38100 4100 43000 114 L1 05

Phlllppmel692 ....... 2339 4,600 13700 84l 1o LS

KOleaRO 1. 19.960 130,020] © 39,6001~ 43800} 107 40 Loy

Taiwan 12,713] 18,692 21,500 ... 23,700 w01 20 10

China, P.R. 49216/ 90,0000 117,000] - 209,600{ = 163 3.8 6.0

Total listed 99,589| - 162,406] 214,200] 345,500 13.0 4.0: 49!

: ‘ _ . R _ (kg/capita)
- [Consumption per capita 1990 1994 2001 2011]  94/90) 2001/94 - 2011/2001
(ASBANS i JEL R IS, ' ' i
: éThmland R &1
' EMalaysm 178
Indonesia 22
éSingap‘me 912
(Philippine -1 28] )

[KoreaRO. | A86) 349 .87
Taiwan L83 898 975 995|920 i
~|China, P.R. 43 75 90 46| 1491 ?8 50

| Total listed 65 101 123 178 -'1_1-6| 29 38
TN L o = . ' (glams pe: i US$ GDP)
Steel intensity - 1990 1994 20011 2011] '94/90] 2001/94. 2011/2001
ASBANS i D4 70467 347 233 B39 A2 L3
‘Thailand sl sas 0 3760 261 96 s 36
Malays1a | 738 650 506 210 3003 84
-Indonesia 372 292 2467 196 590 24 2.2
Smgapme . ss8 . 692 316 1831 55 B3 69
........... L1881l 1
: 1 _194) T
|China, PR, 1332 17,
| Total hsted_._ " -,9().0 L :




“Table B.3.2 Planned Steel Mill Projcis'in Thailand

| (1000 tonnés)

1 not S])Lullcd projects are conslluclmn or direct |cduu‘(l iron (DRI) pl.ml )
~Plan by Thai Special Steéi Indisirics was or mumlly dppl idved by DRI {wilh Corex) basis. -
#% "BOI" means pmmus APPrOVE o by BOI. "R fncins capacilics mwtmnu]dcd ina design of thu :

Ang S.lphan Steel Complox, O herwise:. baqu on vagious d\"dl]dblb information,

(LB

22

Process - Company Place Capacity | Start-up| Status
. ) - oo R
“ronmaking* - |Nakorn Thai Strip Mill Chonbiri - 1,5000 1998 |- BOIL.
o Thai Special Steét Tndustrics (BF) Rayong '2,750] 1998 | BOI*
United Tron and Sicel : 750 BOI
S'lh'wiliya Stecl Indtastrics Bang Saphan 1,800 2004 BOI .
Sahaviriya Steel Industrics - Bang Saphan 36000 2010 R .
Thai Union Steel, Nlppon Dcmolspat Rayong . 1,200 1 801
| Kobe Stcel, lmll'm Thai Development . [Rayong 900 BOI
- TOTAL L 12,500 - -
" Steelmaking  INamheng Steed Lopburi- 2501 1996
Sacreéphan Nakorn Rachasima 300
Sahamiter {Rayong. : 500
Nicco Industries Rayong _ 500 SR
| Nakomi Thaj Stip Mibi ) Chonburi 1,500 BOL
Thai Special Steel Industrics Map Ta Phut 2;150{ 1998 { - BOI
Siam Strip Mill Rayong . 1,800] 1999 | BOIL.
Sahaviriyn'St_ec!_Indusln'cs_ Bang Saphan 1,000 - 2000 R~
Sahaviriya Steel Industrics Bang Saphan 1,000 - 2004 - R
Sahaviriva Sicel Industiics Baitg Saphan. 4,000 2010 R
TOTAL - o R L 13,000 il
Rolling of - |Baigkok Steel Industry Nakorn Richasima 300 BOI .
long pl’bdl’lClS Bang Saphzm Bar Mill (S.Ehdvmya) Bang Saphan 720 . 1‘)_96‘ " BO!
[Namheng Steel Lopburi 250 1996
Nicco Industrics Ruyong 5000 1997
Nakorn Thai Slee! Chaonburi 450 1we :
Sacreephan Nakorn Rauhaslmd 200( 71997 BGL
S:;I!;liliilCl‘ ‘[Rayong 140( 1998 BOI
Sahaviriya Steel Industries Bang Saphan L0000 2010 R
The Siam Construction Steel Maj Ta Phut © 100 '
Siam Steel Syndicate Samutprakarn 100§
TOTAL B Lo 3,760
Relling of plate- |- - L.
: TOTAL Sl R .
Rolling of hat stripf Sahaviriya Ste¢l Industiics Bang Suphan - 2,000[ 2010 ‘R
T | Nakem Thai Sirip-Mill Chonburi- 2400 - BOI-
|Siam SwipMin Rayong . . 1,800 BOE
b o (ToTAL SRR 6,200 : _
Cald Strip Mil} | Thai Cold Ralledt Stecl Sheet Bang Saphan CL,000) 1997 | UBOL -
BHP Sice] Soulhizasl Asia Ruyong © 300 | sBOV
| Thaingx Steel (Stainless sicel) t{Rayong 100[ 1998
| Nakorn Thai Strip Mill - |chonburi §,000 '
4 Siam Surip Miil Rayong - cosool 0 |l
- {Siam Uniicd ‘Slcci Map Ta Phut - 1000f < 1998 7| " BOL
_ ~|roraL ' e 3.990} S
" Tinplate - - -
i TO’FAL 1.7 _ 0
‘Coating Bangkok Steel Tridustries : Samilpiakam 150 S
(CGLEGL éte.) |BHP Stcel Southeast Asia - Rayong - 1230 BOL |-
' ' Sohaviriya Steed Industrics ' Biing Saphian 350 '201(_) 1R Sl
Sungkasi Far East L 60 ‘ BOE |
That Coaded Siecl Sheet ' Buiig"Sap]mn_ |
TOTAL : a L Ciganl -
Pipe and Tubes | Sian Nippon S'iéu! Pipe- - . 20
Thai Steel Pipe Inchi >ltj‘ : coas| o
TOTAL. . ‘ 4s|




Table B.3.3 Consumptlon 'md Production of Steel Producis in Thailand toward 2011

_ (1000 tonnes)
1990 1994 200107} 20]1(F) 94/90, 01/94. 11/01
() (B )
Long products | [ R S ]
‘Consumption | . 36031 4408 s366|  -l4 29 29
\Production an 2 170 1604] 3,600 5080 ~-7.3 12 2' 3.5
-Seifsuff:cnency rate | 569% 44.5% 817% 86.6%] -12.4%] 3/2% 4.9%
Plate - - ) _ ) : '
| Consumption 269 492 624|880 163; 35 35
~{Production 0 0{ - 400 " . -800 - 12| .
| iSelf sufficiency rate 0.0%|  0.0%|  64.1%| 90.9%| 0.0%| 64.1% 26.8%
. |Hot strip_* 1 WU RN S - A
| Consumption* | 1209 2004]  -5,1000 - 8731 149 1351 55
Production Lol s10f 53000 19,4901 00} 397 60
| Self sufficiency rate 00%|  24.2%| .103.9%| 108.7%| 24.2%. 79.1%] 4.8%
1 Consumpuon" 1016|  1.479] 25200 14431] 98 79 - 58
| Production - 0 0| 2,000 4,000 S T2
'Sclf sufficiency rate_ 00%|  00%| 19.4%] 903%| 0.0% _79'.4%’ 10.9%
. {Coated steel sheet ISR SN IO R e
| Comsumprion T dsal  msi| 2d00] 323 16l 132 50
CiProduction | 276 5250 900, 1770)  174] 8070
ISl sufficiency rate 57.0%| 59.6%!| - 429%|  51.7% 26%; —167% 8.9%
Tiplate b e e
*Consumption_ 258) 08 . 906 4L‘_19-2_'_ _60
Production | 173\ 231 400 - 620{ 82 78 45
“Self sulficiency rate 80.5%| 91.9% 78.7%| _68.4% 114% -13.1% -103%
|Tubesandpipes | b | i
| Comsumption | 129] 381 463 607 NIRRT T
_Production | _ 180|  4s2| 500 - 670| _259| . 1Sl 30
:Self sfficiency rate . | 139.5% "118.6%_ 108 19| 110:4%| -20.9%| -10.6%  2.3%
ATOTAL N e _ R R
,gc,onsumpnon 170330 9,198 77‘7771,;3,72_2_ 4, 845| 66, 80 47
iPioduction | 2799 3328 13,100, 22,4300 44 T216; 55
iSelf sufficiency rate |~ 39.2%| 36.2%|  83.3%| . 90.3%| -3.1%| 47.1%  7.0%
- iNet éxports 4,334 5869|2622 2415 79| -
Exports T ugs| 301 175033000 145|286 65
~ 1. Imports 45090, 6,701 4372 57150 82 48l . 27
Fl]]lShLE(_L_S_[CGl consumpuon” 6434 7.849] 11,500|. 17,000 - 511 56, 40
Hot strip** . U009 re02| 2322|3542 1227 054 43
L -.cmd rolléd sheet"" s17| el .[‘];076 1775 520 190 5
Consumpt on - ' ‘12 778 18,888 &1 56 - 40
“Production . ‘- - 8000 16,000 16, hm,__z?__i_____ 72
iR Self: sufhmencyxare 62 6% 579! 45 9%

22.1%

CF Consumpuon mcludus used lmmml 101 noxt plm,cx‘s
oEX Cousumplmﬁ docs not include 1mmmi for incxt piOtCSb

“+ Notes:

: ‘;mmLs S(}uih East Asm llOI] & Sicd Emmmc "Sieel Slmsllcs Ymnhook 1994

e 5

 Praduction amouit is 10|cc asl a3-"Planied ¢api acity X 60- 100%:" dcpundmg on p:oducls - .
and tosccast by JICA study! ieam,




Tablé B34 Méjor Steel Mill ‘Prnj'c_f.‘ts in-Korea, T hiwan and ASEAN Coundries except Thaifand

Source: - Data from various arlicles and hearings,

Y.Ly

: : L . L . (1,000 tonnes)
:Cbuu’h‘y . Company - . Facility "Capacity ] Start-up ‘Remarks o
Korea, Rof  |Polang Iron and Tronmaking (COREX} 600] 1995 |Pohiang Works
h T |Steel Co. Sieclmaking (EAF) 600] - 1995 |Pohang Works
(POSCOY Swelmaking (EAF) 420 19%6 |Pohang Works -
' . Steetmaking (EAF) - 1.800| “19%6  |Kwangyang Works
Hot Strip Mill 1.800[ - 1996  |Kwangyang Works
CcGL 30 1956 KwangyangWoi‘ksNo.B'
Plate JL00| gesr | i
Hot Suip Mifl 180, 1997 |Pohang Waorks
Cold Sirip Mill 1.800] . 1997 |Kwangyang
|EGL C300] ;1987 |[Kwangyang Werks Mo, 2
Ironmaking (BF) 2,500 1999_ Kwangyanng}&an.ﬁ
Swetmaking (BOF) 3000) - 1999 |Kwingyang Works
Long preduct hot relling S001 1999 I'-"(!ha_ngw'c_)rks o
: _|Hot Strip Mill 1:800! 1999 Kwangying Works
Hanbo Stecl & - | Sreelmaking (EAF) . 3,000f 1993 :
General Construction Hol Strip Mill S 2000) 1995
o Cold Strip Mili ) 1,500 1996
tronmaking (COREX) 15000 1997
fronmaking (DRI} CRODE 1997
. |Stecimaking (EAF) 23008 . 1997,
[ Hot Sivip Mill 2,100 1997
CGL . 3500 19w
Dongkuk Stecl Sicelmaking {EAF) 1000 1996
Ml Co. . - [Long product ot rolling CE001 1997
i " |Prae 1L.000)' 194
Taivwan Feng Hshin Iron Steelmiking (EAT) 550] 1995
. - |& Steel Co Long prodiici hot rolling S600
Yich United Steel’ Steelninking (EAF) 400} - 1995,
Comp : “{Hof Stip Mill - 600 1uss
: Cald Strip Mill A R L .
China Sieel Corp . l'mnmakir'ulg (BF) L 24000 1997 [Nod BF
(€S0) Steelinghing {BOF)- 2400 1997 | :
_ : Het Sirip Milt -~ 2,100 1997
Yieh Lovig Co Stectmaking (EAF) - - G00f 11996
Hol Stiip Mitl .- 2.400[ . 1998
Yiel: Phui Cold $irip Mill 250] 1997
Enterprise Co ACGL .~ 250] 1947
Yich Loong Group 'Emnmakin'g (BF ?500 2000-7
e Steclmaking (BOF) 7,500 0007
: L(img product het ralling C2.000[0 200027
Hot S Mill 2300 20003
Jpiate .- 800 20007
- |Kuei Yi & CSC: Trommaking (COREX+DRI) X250 2000
e ISweclmaking (EAY) - %250 - 2000-
H{TSPACC + Hos Siripy 1.400{ 200022
o :|Lang produci hol rolling 53008 20004
Formosa Plastics & Irenmaking {BF) LRS00 20()(1’
© | Yieh Loong Group : “ | Secimaking (BOF) 7500} 2000-
Ani Feng Secl Co Tronmaking (DRI). . © 2.000] ~2000-%
Malaysia Malayawala Steet Slcchnakiig (BAF} . - 350] 111995
: Perwidja Sicel . Sieelinking (EAF} ©900|1996
Sieclinaking (EAF) 2,000| " 1598
Log product hotrolling 00| 19967
R Hl Sirip Mill* 2,000] .. 1998
B | Amsteel Mins " tronytaking (DRI 1,000 1938 | A
lidongsia PT Krakalan Stecl Hol Slrip Mill .~ - 2.000| L9987 |3V with POSCO, BHP, et¢ i condidcred.
: Kodeco-Pasco Swelmaking (EAF) T 2.000{ - 19987 Jrv] betwien Korean Developiient Co.
- S e TSP (CC-Hal Strig) 2000019982 |and POSCO 7 1 L0 :
Phillipine I National Stecl Hot Steip Milt ™ 19987 A Co




T'lble B.3. 5 Steel mill projects mvolvmg 1r0n/stee! makmg and flat rolled products

(1,000 tonnes)

' Status-'.

‘Company : Facility . ‘Cépacity Start-up . Remarks
Nakorn Thai Steel (NTS) |Bar/Wire rod : 450|Construction _ 1996 Clll tent capacniy for Bar/Wire rod: 550
.- and its group DRI = 1,500{BOlapproved | . 1998|NTS should hold 12% equity of U.L.S.
(Nakorn Thai. - |Steclmaking (EF) 1,800|BOI approved | 1998|Maan-Demag AC : 180t + Consteel LF
Strip Mill Co.) Steelmaking (J1) -|Planned? - ' .
‘(Chonburi LE)  {Slab CC 1,500{BOI approved - 1998|SMS(CSP) |
' ~ |Stab CC (1), ' -|Planned? - ‘WIS(CSP)
“- [Hot strip mill 2,400{BO1 approved 1998 SMS(CSP) BOI approva] 9{){)kt
Cald rolling 1,000{BOI applied -
L _ CGL -|Planning - N
- (Rayong) Process of HRC S00|BOY applled : : Rayong : -
Thai Special .~ |Coke Battery “1,100{- “1998|1/V among
Slécl'lndustry Blast Furnace 2,7501BOL approved - 1998| - Thai Petrochemical Induslry (TPD
: - (TSSD) " |Stéelniaking (BOH 2,150} BOI approved 1998} - Bangkok Fastening (User of wire rods)
(TPI LPark, R_Elyong)f Billet CC 2;150 BOI approved | 1998| - Siam Steel Pipe
T IWirerod 500|BOI approved 1997
{Slab.CC -7 o g Original plan approved by BOI was
E S Hot'strip mill ' 2200 BO! appii_éd 1999 DRI-Corex-EF route.(1.5 million tonne)
* Siain Strip Mill Steelmaking (EF) 1,800{BOY approved 199%|Sitbsidiary of Siam Stee! Pipe(SSP: -
C(SSM) ‘IsiabCC . 1,800|BOI approved 1999| Biggest pipe producer in $.E.Asia)
(Rayong) - Hot Strip mill 1,800{BOI approved 1999 Investment cost: 1.7 bill baths
‘ . |cold stipmitt | 500 N 1 - :
" United Iron & Steel - DRI = * 750(BOI approved: Suspended because of high LNG price

CUIS)

(Final largél: 1.5 mill toane)

Thai Unien Steel, Nippon [DRI

: Denro Ispat (Rayong)

R 1,200 BO! approved

DRI

: Hot strip mill

- Kobe Steel, ltalian Thai -9'0'0 BOIL dpproved'

: Dévélopment (Rayong) : .

Sahaviriya Stecl Industry [FASTMET . 1800 BOI appoved _

©(8SIyand its group  {DRI L *4,000|Planning * Possibility of Fastmet or.BF

{Bang Saphan, Steelmaking (BF) 2,200|Planning _ '
- Prachuap Khiri Khan) |Steelmaking (I) | .~ |Not confirmed|
o $labCC - | . 2,200|Planning

Slab.CC (1D - INot confirmed
Billef CC' ©2,000{Planning . § :
Plate ' ' 200|Construction © 1995|Sahaviriya Plate Mill Co. (Bang Pakorn)

- 1 2,400|Operated
+ ©2,000{Planning

1994| .

Hot strip mill (IT) N o
Cold Rolling 1,000|Construction | 1997|Thai Cold Rolled Steel Shect Co.
Bar ' 720 _C_(_)n'stmctioﬂ | 1996{Bang Saphan Bar Mill Co.
| Wire fad 400|Ptanning E o :
Section/Shape - 600|Plantiing - S :
' EGL : '+ 135]Operated ) " 1994{Thai Coated Stecl Sheet Co.
. SCGL - 150|Planning o _ . ' _
_Siam Uniled Steel (SUS) c_om_ rolling 1,000 BO[ dppmved “1999(1/V among Siam Cément, NSC, POSCO

-(Eastern LE;;Rayong)

S BHP Steel Sonthicast Asia|Cold rolling -
| Co. (FastemIE Rayong) Zincaluni¢ galy,

Ldlor

-390 BOI approved
- 160{BOL approved
10|BOI approved

LPN l’iale Mill

“|Plate -

300{Construction- .

C 19951

. Source:

Data fr()m ‘BOL various articles and hearmgs from Tlrm steel expens _
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Table B.4. 3 Electri 1c1ty Dcmand and Tla!‘leOI‘lT'Gl Capacity at the Stecl Complex

‘Group l'acllliy L . ‘Year 2001 . B Year 2002 |

[
! ! L
} Capacily : Average: - Unit Av(_?t:igc‘ MVA | MVA Cﬂpﬂcil); ‘Average i Unit 1 Average MVA - ) MVYA
1 D oMuy) P UR D KWHRY | MW x 15| M) P OUH | (KWHA | MWHH iox1d
DRI O R S - 130 2601 96 250 1 330 50
“EAF. |, 100 1. 170 60, | oo - S0 | 250 1420 600 2520 1 - 375
LF 10004 0 ) S0 L. BS - 118 250 T 40 0 50 210 - 38
Fhu sLce | oo o170 15 a5 44 2 250 i 420 15 63 | 1o i 17
Products | HSM 240 150 i 110 18.5 873 130 | 240 A50. (. 110 385 -1 873 130
CSM 100 | 1e0 (A0 240 1 448 67 100 160 150 240 0 44 67
EGL | 615 25. % 195 - 49 91 i 14 0.15 25 195 i 49 0.1 T
CGL | ode i 13 i 90 i 22 4 | o030 | 30 9. i 33 22 00
DRI : ' : :
- EAF
Long: LF
Products | BT, BLCC : : _
B 0.712 05~ §° 105 | MO L 249 18 072 1 10 103 Lo | 249 [ 38
" Seetion . .
Wire Rod
DRI
Thin Slab EAF-
CHSM | LF
| Tspusm _ i ) A U
“Sub ol . RIRCYS Lioas b e Tase2 1 7w
Diversity factor (1.1} | _ Ci S0, ] _ RN
02PEml | <le lclT03 WAONmME . 337 43 6 | <28 i <a20s WA0NmM © 8. 106 P16
“Total Do _ Poave | A B 688
G:-'ouip  Facility N Year 3064 - ] ) Year 2006
: : Capiicity | Avirage ! Unit - § Aveiage ! MVA | MVA | Capacity Average® ~ Unit | Average | MVA T MVA
MUy | UH D (KWHAY | MWHH 1S | (Muy) |0 vH D KWHIM EMWHHD O h K1s
R R T 260 96 . 250 1 330 56 | 180 60 1. 96 ¢ 250 | 330 [ a0
" EAF 250 i 420 600 2520 - 315 | 250 42007 600 | 25201 - 1 WS
1L 2,50 420 S0 210 B 250 42 50 1 210 SR ag
Flw | 'sLce | 280 i a2 15 63 LMD 117 250 1 430 15 i 63 1.0 17
Produets | - HSM. | 240 i 350.0 10 | 385 1 ®73 Qo300 | 240 | 350 16 (3857 873100
CCSMC| 100 (160 Pc IS0 PC 240 i-4a8 |67 |00 o160 o150 (U240 00 448 1 67
EGL | 0I5 § 25 195. 7 49 Lol faa |00 b3 fo1es P59 Do i1
CoGL 030 i3 ge Doo3s R e a0 6305 300 Tedr f as P65 110
DRI 180 ;260 i 95 i 250 ; 33 50 B80 D20 P 96 i 250 3 s
: BAF - | 200 | 3300 0 600 0 1980 © - 10300 .. 2000 0 33000 600 19807 - | 300
Long | LF 200 13300 50 165 i - - - 25 fia00 i 330 - S0 165 - 25
Produéls | BT, BLCC} 200 310 15 i 5D 88 fo1n | 2000 P73300 7 15 s0 8851 013
C|oBar o f 072 0 10s 055110 © 249§ 38| 072 Loa0s ©o10s) 11100 | 249 L
“Section, - 0.60 |- 900 1 L0518 ol 20s 1T A3 | 060 900 ©05 {TUest rdiSs 33
Wirc Rod {040 . 60 " | 150 90 | 204 SR 040 1 60 150, 1090000 2040 31
DRI o S o . L80- 260 96 (it 250 P33 S0
Thin §lab | | EAF : o : 200 i 330 GO0 1980 1T . 300
HSM | LF | g i coboaon- Lok botso U Ta6s - Eas
- TSP-HSM| . - : S {200 b330 .0L 90 P 2970 613 i VHOL
Sub ol ' Te492 - IR S 9194 1 1,670
Diversity factor (1.1) i I oo T g SN S hsi
02 Pl . <4.5» 'E€750> KIONm3AE 144 {188 i 28 <655 1 10805 WGONMMG 207 120y L 4y
Total - T : Cb et e b T LU dnssy
DRI OSLCGC . HSM- U GSM L iEGL. CGL - BTCC. - Bwr - Section WitcRod TSP . .01
L 090 . 067 - 063 . 067 . 067 067 067 063 . 063 063 063 090

Pt 0.85 - '0.8'5_ ' 070 039 080 U080 085 7 070- . 090 7. 0030 0 070085

Nowe 1) Pmccse fi DRI EAF CC-Rolhng : ;
' '_ 2) MVA = Avemgc MWH devided hy Lix PI‘ (Lf Laiid I.lcmr Pf: Power t’.lclm)
- 3) Safety hclor 1.5 I'or lmmrnrmcr mmcny
C ) Fle_cmm:ydemand a 02_Pt1m 0.64 KwHINnﬁ Q2



10,000

(1000 tonne)

8,000 |

9,198

1

6,000

4,000 }3328

3
71.40%

Tl 85.40%

2,000

0 30207 | M 5350%

E'Ti"l.aila_ind - ';Malaysia_' -__':'Indonésia _‘ Smgapore. B Philippiﬁcl:

B Production ' {3 Consumption

_ *:  Percentage is.a self-suff1c1ency rate (ProductionfConsumpnon)
Figure for comumptlon includes amount used f01 next process..

" South-East Asia Iron & Stecl Instuute,' "Steel S[dtlstlcs Yearbook

Source:
' _ 1994" and estlrmte by the JICA Study Team

- | sapan IFRNATIONAL COOPERATION AGENCY

(INDUSTRIAL E STATE AUTHOR[T‘{ OF THAILAND
MINISTRY OF INDUSTRY ‘

‘ FE A?IDI[ ETY STUDY ON BANG SM‘H:‘\N
. . -INDUSTRIAL ESFATE ;
IN THE KINGIZOM OF THAIL AND

F]gureB 1.1, Productionand " ©
Co:mfmpuon of Plrushed Steelin
ASEANS (1994) .

- | N|PPON KOEL CO. LTI .
11 JAPAN INDUSTRIAL LOCATION CBNTI R s

B9



ARANTLY NOLLY 207 TV ULS KIN NV
: GLT 70D THON NOubdiN

2 uononipo RS UT S52001]
e ¢ @ Yitn Suoe xodwo [oMg oy
Ui ] PAPUMBIGIRY - 'Y pandy

UANVTHYILL 30 WODN D ANTL N
. TAIVLSE TVRLSNAN]
NOAGNLS AT EISVEL]

Lol AMISORAN] S0 AULSINGA
u_orrao:bﬁ.m._.(..rmﬁ_sguﬁzq

ADNTDY ALY FRIO0 D TVNOLLYARELLNG NYdY(

-xopdwon) 100g veydes Suey 241 U vouauEE.OUu.ﬁ. 212 .mumm.muo..a ca.Em.FoﬁnoQ &

_ ~ Buneog uged

_“ | BuneoD surz

Suneo]) 9015-Ul]
BugteoD Uiy

P FuneoD uisey

Furmeld proD

_ Fununof-{[oy pIeD

adig piom nng
adid mud

AL 2dId POPIOM

A-dtg proD

odid rendsg
aon

HETESIER IR

MNAMG IO +20SED QRIS UL .

\_ “[4A 2G0T SSawEag |

\

HIN POY M |

UG NS

i
....Eoo.a

qeIs

.. :.s.@ a._m__. ) ” \‘

I91SE7) SRONUIUCD _ -

g
- WOOTH

qeis

R
W dmg oy | % /

LA wmoq qedrg
o
Junse) 108Y]

AN lj._:iuouﬂm ?q.om.... ;

_ DIRUIN MY INF!

sspwing uadix( siseyg

oEn&.U.u.EM '
1014
SHEm
- BSJAH
XUPUAL

A+ vorapay 1aiid

{(SED)  JUL1IND) - -

NAIS,
- UEﬁn N

(B0 WEDRPIY) -

UGnoRpYd VI

SOIQ
X3I07)

({200 : WRISOPIF)

.cc:ummum.mmﬂaEm” :

| (9NOD TRITINPIY}.

“oseumny welg

funitRal g, 2200nS) .
duieo)

BUNLIOM PIOD)
Burzog ProD

(Fuppom 0
Fumoy 101

COGRITN O

© T Rumsen

L {odig oy vorpy
SuEpy (991G

(u03] 01,210 UOR Y -

Suiyeln uosy




Water

{Mcmdy)

40|

30|

S a0

1836 My

“2731 Mty

- 36.50 Mt/y

Steelmaking

© 11,72 Mfy

* {Steckmaking

Imy

- |Steelmaking

2.5 Mly

Slcclinukihg :

4.5 Musy.

6.5 Mty

799 Memly) |
" Bang Saphan

River basin .
Teservoir
_dcvclopm‘enl'
“(48.0 Mem/y)

30 Mem/y

Tha Sae Dam

(Year 2006)

 Hotal :1.0m3/sec)

Tha Sae Dam

(Year 2003)

{18.0 Mci'y)
" 7.9 Mcm/y
" Enhancement
of existing
“puinp station
(Year 2000)
(Pump capacity

10.1 Mem/y

Exisiting pump
_station

..0

. Note:

_.[

’ Year 2001

) _Yc_ar 2002

| Year2004

Year-2006°

* Present -- 2011 -

Dcmand :

: [ - .s_upply

Assumpuons for.water demind calculation

“1) Mill operatlon at full capac:ty

2) Water urm consumpuon is the werage of the Jap'mese steelworks.
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l“l.a\SiBll ITV STUDY ON BANG SAPIIAN
DUSTRIAL ESTATLE
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) [ iguire B.4. 2 - Waler Démand and:

Suppty Capacnly
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Electricity.
(MW & MVA)

2,000

- 1,000

359 MW.

" iSteelmaking

I Muy

TIMW |

ISteeimaking|

2.5 Muy

1,210 MW

Steelmaking
4.5 Mtly

1,746 MW

Steelmaking
0.5 Mtly

{1,917 MW)

EGAT

. power stations

- IPP 1,400 MW
(Year 2004)

 S00KV
transmission fine
“(Year 2001)

250 MW
Existing substation | - -
(400 MVA)-

2001

~ Note:

: 3) Monlhly load factor: 50%.

. 2002

2004

2006

-~ Present -- 2011

' De_mand

Assumpnons for electncnty calculatlon
1) Mill operation at full capacity, operatm g 624 hourslmonth
2) Electncny unit cohsuniption is the' average of ‘the J: apanese steelworks
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APPENDIX C DEVELOPMENT PLAN OF BANG SAPHAN
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