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al situation

ls  The present steelmaking capacity in Thailand is estimeted
at about 950,000 tomnea nrmially while® the current anmual
orude steel output ir about 494,000 tonnes yislding (at the
yield ratic of 77 ) the finished steel output unmually

of 380,400 tonnes comprising non-flat steel products (steel
rods, barn, etc.), The total consumption, however, corresponds
{non-rlat cteel sroducts® to abeut 0.% aillion tonnes ammaally
st prerent; the difference is made up by imports of over

CeZ million tormem of non-‘lat steel products armually at
nrerent, (Chapter II, parss 4, %, 6).

2. In the care of flat steel products, the current consumption
anmually of about 465,000 tormes is based wholly on imports
(correaponding to 4rude nteel equivalemt of 603,75C tormes

at 777 yield ratio), (Chapter 1I, paras 8 to 10),

3. The total consumpticn of finighed nteel (flat >nd non=flat
steel products) is currently estimated to be about 1.03 million
tornes ammually (corresponding to orude steel equivalemt of
143 million tonnes),

£. The estimates of Suture steel demarnds have been variowsly
made (flat and non-flat stesl produsts) to be arownd 1.} milliem

tommes for 1975 compPising O.7 million tonmes and 0.6 milliem
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tomes of non~flat amd riat steel products respectively;

the corresponding figures for 1980 nre assessed to total

149 241110n tomnee (1.1 million am 0,8 million tomee
respectively of non=flat and rlat steel prodwcte) amd ror
1938 te %o0tsl 2,7 2i11ien tormee (1.5 nillion ana | million
tornes rewpectively of nomeflt and flat atesl products ),

To maintain the current steel capacity, steel suray hag to
be heavily imported; 1in 1970 about 170,000 tormen of steel
serap were imrtod}{ whilet in 197. thia figere was gver
2317,00C tonnes, Turing 1973, 36%,%91 tormes of 7teel sorap
were imported at i cont of gver 40 million Ue, Muring the
first two months of 1974,3/61.507 tonnes o stesl ncrnp were
imported at i onet of 94051 million Urt, The total impert
till of the steel broducts including steel ocrapy “lats amd
non-flats ateel nroduste is of the order or 250 millien 0SS
for 1972 and exceed= 30 million 1M® ror 197y ¢n view of the
steel rice hiie o~ «teeY nroductr ard #crape  During the
first two months of 1974, the coet of sisel imperts approached
60 million USS mark ad for the whole of 1974, this tigwre ig
likely to touck 7~ “1lion ™*, "Mua on np *verege, in the
preceding five yeare! period, over a billiem U3 dollars represemt
the di1l for eteel imperts inte Thailand and this 1igure will

further rire during 1975.;_ 1980 (Chagter 11, 1723)e

Y/ ¢ an average cost (CI7) of 107 ¢ ser tonne of steel serep
2/ M an average coet (CIT) of 14701 W1 per tomne ef steel serep.
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Se¢e Comsidered in the above comtext, the expansion of Thai
irem and steel industry needs u critical study and appraisal
and follow=t; uction on the bLasis of techno—esobomic utilination
of lecal raw meterials for the iron and ateel industry supplenented
by their import: to meet the needs of axpanding demeatic steel
sarkats and 40 o/f-set the increasing import bills of steel
scrap apd equally inureasing loport costs of imporsed steel

and atea]l products, The corresponding sirain on tha prices
levied for locaily made steel products (mom~flat) bars, rods,
light sectioms 15 great; 1ihe steel prices of Thai made non-flat
cteel products i~e 0" the order o 300-35C USS per tome (in
squivalent dubt) coapared to an averwgs of 15 Uss per tonne of
Thai nom~flat stesl products (in equivalent Baht) during
1971=72, darely twenty-‘our contho b xOxe

Mol L 3ateriale

Sarremt status and availability

Ge Iron sre deposits in Thailand are wvidely scattered but met
of high grade. These depesite ocontain Jonsible reserves of

40 =milliem teomwe with iren contest ranging frem 40-601. Three
min deposits are (a) Lep Pwri - 7 millien tornes, waed by

the Siam Irea and Stoel Cee (b) Kamohana Buri - 5 milliem
tesnes and (o) Loot = 27 millien temnes lecated remstely im
the nerth mear the ilekong river and the boundary with Lasg,
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300 km away :rom sungkok. There are no known deposits of

high grade coul in hailand but there nre fair reserves of
lignite o lertiary ige, some o' which have properties of
sub-bituminous coals., The principal ligndte bearing sedimemtary
basine are <t L1, ae w0, .ae fot amd -ang ir the north and
Krabi in the south, The Lulk ¢i the lignite nined »o far lies
at krabi which sac < ozlorasic velue of about 11,000 BTU/1b,

The use of theoe lignites as dried lignite or lignite char for
metallurgical jurposes, such ae sponge iron production has not
Leen investigated experinent:lly on Pilot lant scale so far

4t alle (Chapter IV, paras 22 to 331),

T lnjor prodblems “acing the iron ~nd steel intustry in

Thailawd are wury ond comlex and done important questions that need
to be anvwered; oome iypical quertion: relate to the Tollowing:

B &) “hould Thai stoel industry be Nully integiuted, i.e.
storting froc suelting of loc:l iron orec (with or without

their prior bemeficiation and agglomeration) and/or imported

ires ores/pallets und [ollow conventional Process routes

(blast furnace or electric saelting of pig iron + BOT steele
making) using imperted metallurgical coal/coke in an integrated
steel plant lecated at a cosstal site in preference to aa inlamd

site? What would be its capital coste? What product mix sheuld
be produced? Should electrie smelting o.' pig iren be undertakem?




-5 -
What would be the electric power tariffs in years to come -~
1t 15 high at present at 0.4 ~ 0.6 Baht/KwH.  Does the integrated
iron and steel plant need a decp coastal sea port or will a deep
jetty/belt coveyer sysiem do at an existing medium deep sea
port such as at Sattahip or should a new deer sea port such as
at Laem Chabang be put up about 14 km South of Siracha? What
are the capital costs of doing 50y 1lses, of conventional integrated
cycle of 1iron and steel production? A pertinent question would

medium deep

be -~ can Sattahip be used as a convenient civilia.n/:.ea port for
industrial usages including import of raw materials for the
integrated steel industry? What wre the objections to its use
as a civilian sea poart in normal peace time and conversiocn to
defence needs in case of a War, a practice normally followed in
many countries. (Chapter VI, paras 45 to 57),
9. b) Can Thai lignites‘. be used for sponge production using
local iron ores after prior beneficiation/pelletization or using
imported high grade heat-hardened iron oxide pellets? Pilot plant
scale investigations and trials would be necessary to determine
the technical feasibility of sponge production based on solid
reductants (dried lignite or lignite char)., It is well known
that many of the solid-reductant based industrial spongel/pmdur:tion
plants in different countries have either failed or permanently

closed down badly whilst one or two of them are now reportedly

_1_/ Sponge with a high degree of metallization over 0% which
is suitable for direct steelmaking in the electric arc
furnace,




Yarninge e €0 ori el cronge nrodwction coute are, however,
repoOTted v aw’ ‘thowm Ty ta mah preciszely known about the cost
e Blier rwin direct ' or uch b &liy cetallined sponge in
elect tc ame Cumice .ttt ‘he norewl -ower cortr, If one were

to recer o tecioiesl s oaeibility of sponge produstion in

Thadl un bosad L g cewilte o pilet plagt scale investigations
WorToam e w e of ligmite, uts t would be the cerresponding

nesled weooanl e iial reale tachno-economic foneidility and ocests

o

Tl g coer ot ora) ] U fudeod on icoeptable ertteria omd

LY e M sGiien s aad cupornoat aepecte do need detatled

o iloie a0 Losbaon wouad be - should Thailand inport

AT AT gt At auds BPOTET LTON PrOTaenes (‘JYL, ¥idrex, m.).

TACTY 4r TCM 3 el iuOuvifg Coun’ry BeGey Ynlamcial/at I aa80Bable

PUC: Levaln So sabstitaly ermcisent Mighly exvensive Laported

wtee) ~orav, Theuil MUl 1 ort muaghtha Tae sronge rreduotien

bagel r.g. o1 the 5Vl srocess and " no, A what eosts? (Chapter Ve
paras 40 %o 43),

ia ) "Mt ol ve thl vrodue! wix o o integrated or

a roz-iutegetod steel plut - 1.4 amd nom=*lnt steel rodusts?

If the 7.5t steol sroducts are to be prodused what would bo the

ace: 'table sise 0¢ the integrited iron ~nrl stsel plant and of the

wilt  one mMilliol or 1.5 million toumes of flat steal predwsts?

What spe (ha merpet demendz of flzi cieel produsts in the absense

of & abip building 17du 1z am/or o autemebile imdwstry ia

Tilond shick need oold vieel coil/strip for awte-bedies amd

) (mdemesia e reperiedly setiing wp & Direet Fedustion Spenge
thnnmdimtmtimmvtﬁ-
initiul cepasity of & millien temmes por yoars
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steel plates of varying lengths ond widthe ‘or ehip building
and engineering industries., (r should the irtegrnted steel
plant produce both +11t eteel products ond non-lat =tosl
arodustna (m\r, cection:, airucturals, oains, ~—edium esectionr, eto,)
tined eege on L unive: wai blooming/alibuins roiling oill and a
combinition nill ‘“or rtesl plater wnd hot rolled steel coils,
“ollowod Uy . zold eteel rclling mill "= cold strip (coils)
benilen thu structur-l/nerchint section 711ls “or nom=flat

steel ;poducta,

11, 1) "Mt would be the momt ont i locntion for the new
integrated atrel plant? Whet would be the cortr oF tramsport of
row orterisly (co~t ner ton/mile} in care of ar inland site”
Fhet would be the trimwnort contn o marolying the That steel
sroducts to the domestic markete ip Thailamd? Ortimum price
leveln will need 40 be Adetermined and ~wmlied in »racticeo s
2le0 the protective tariffr nepled by the indigemous steel
infurtry (custome duty on the immorted stes! nroducts and/or
subgidy for the export of ™ai steel produc.n)., These gusstions

need a desailed studv amd rational anmra.(cm“. III, pare. 4).

12, <Capital investmem: needr of the new integrated asteel
indust'y would nedd to be acsozced both in terme o foreign
sxchange axi local currenc: requirements. What about the mrite
of the existing steel industry'c provosale which are bhased on
reverse integration and installatiom of a eeld strip mill fellewed
later by a het strip mt11? What would be the related capital

and in-built productien cests? Pretective tariffe end swbeidies




oat
vill nsed to be worked/before mich roposals oan be acosptable.
The examples snd experistces inter alia of South Korea,
Tageslavia vwill need to be quoted and applied to the exienmt

poasible,

1}e The abuve questions and problems will need to be

examined throeugh a detailed consultent's study including

oo rehensive investigutious om pilot plant scale on Thai

raw materiale for sponge produc: ion vased orn solid reduotante
(dried lignite or lignite char,, In effect the entire

RIALALY 0! L34 plamaing and expansion ¢ the Thai stesl
indwsiry Luw $c Le formuluted fOr the next decade in conorete
tarms which Las to be realistically linked with (a) the existing
home market demands and pattern and their future projectiems amd
(b) with possible experts, Ihis strategy has to be linked om the
one hand with po satial uses of the matural reseurces and lecal
Thai rev materials for the stesl indusiry eupplememted and/or
substituied by imported raw materials. The interpolated oeet
offects of these freters have to be studied bota em ospital
lnvestaent and plant operations inclwiing prodwstisn eests of
the stesl prodwets, (Chapter VI, paras. 45 - 57).

4  Altermatively, it vill meed examinatiom how far and te
vhat extemt, the existing wholly sorap-based stesl melting
plants in Thailand ean be strengthencd threugh additienal
oguipnent/infre~structure feeilities and expanted %6 the eptimm

extent tochne-essnsnioally pessidle, Plamning and time phasing
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of these propotcals will need to be ratonally and Judiciously
outlined but not on any empirical and ad hoc basis that appear

to have marked the growth of the Thai steel industry so far,

15, Regional solutions should also be examined based on bi~ or
multi-lateral co-operation, regional steel industry and trade

a
possibilitiess So far these factors have played/somewhat
insignificant part in the growth of the steel industry in
Thailande To what extent can these factors be harnessed to
the mutual benefits of the regional countries? These aspects

will need to be studied at length through an International

Consultant's study and report. (Chapter VII, paras 58 - 61).

16, Another important question relates to the production

of high priced alloy and special steels in existing scrap

melting electric arc furnaces in the country (that are imported
at high foreign exchange cosfs) which could replace or at least
supplement most profitably the relatively much lower priced
common plain carbon and mild steels with almost the same inputs
of scrap, electric and manpower besides the additions of requisite
ferro-alloys. Where should the balance be struck in these areas
which are most appropriate and applicable to the Thai steel
industry? All these important questions need to be critically
examined, clarified and decisions taken through a UN financial
consultant's study and a detailed reports So far there have been
a mushroom of ad~hoc studies empirically commissioned and business
motivated and tailored to limited objectives and scope of work;

however, there has been no single study and a comprehensive revort



wvhich aims at amwering sll the cemplex and inter-weven questiom
and paraseters (o emabls the plamniers, sconomists and the
industrialists 10 take judiciows and well plammed deociciems amd

izplement thes oo & systematic and time phamed basis.

17« The questions of {'isances auch as import tariffs, expert
subaidies, cipital formuticr and of infrastruoture fagilities
including imter alia transpert, services (water, eil, gus, power)
Likewa Se mesd a careful stwdy iad ratienale.

13s  Tun iron ad steel fewndry indwstry (again dependext upem
apprecriute meliing fasilities) also requires adequate linkages
vith the iron and eteel intustry in the oountry,

19 ‘The ninersl exploratien and preving sush as of irem ores,
osal (1ignite resources) sheuld be ocentimmous fesatures of an

expanding eccaony and mights have $0 Le foowssed On a leng teym and
well suctained Lasis.

Seme._of the spscific areblems 30 ke studisd
kr She lasernational CoaMlAMIAR (Cho; er VIIZ, perez 62 - 84),
20, o) Estivation ~7 the demands for stesl preducts om a yearly

basis fer the years 1975 - 19505 covering soamer gredes of stesls
(f1ste, nem~flats, structurals, light sectissw), This ascessmsnt

¥
4
&

esuld be based e the ocategeries amd types of steel relling mills
required such as the wniversal bleoming/sladbing mill, cesbimaties mill,
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structural aill, hot and cold ocomtinmous strip mill, ete.

21 b) “egional market needs have toc be estimated for the
ntesl products, Costs of transportation to fesd the regional

markets have to be broadly outlined,

22, ©¢) FRxport possidilities based ca mutwally acosptadle

bil.teral, sultilateral amd irade arrangenents should be imdicated,

23, 4) Techmological nudit of the curremt steel produotion
capacity should ds made including plant and equipwent urder
installaition and those clready ordered but .wuiting receipt und/er
iuavallatiodms .xt.loguing ¢f the av-iladle plants nd 2heir
equipnent will need to os done with n view to their “ull capasity

utilisation,

24 o) Technological andit should include the prodwotion

lovels mu;?:iimu the estadlished stee]l capacity anmd
delinsation of tho possidle technical and nen-teshmiesal reasens

for wndsr utilisation of the inmtalled steel eapasity, e.g., lask

of raw materials, oteel rorsp, #tc., deprenced mmrket comditions,
plamt isbalance, productiom costs amd the prieimg systems, ete,
Remedies %o ashieve sffectively the full wtilisatien of the imstalled
oapaoity osuld be outlined en o pragmatic dasis alemg with direstions

and peesidilities of mere ¢fficiemt plawt operatioms for svhieving
seximm productivity, e.g., can the existing rolling mille emedle
o mve diversified range of stisl rolled predusta?
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25¢ ) ‘v materials ntudies (looal and imported) and their

traasport costs 1o the plant’s preaisss inclwiing esean freights,
One of the mitr 1w wterfale -2 nresent wsed vis the stesl
sorap {local ‘w) 1a79-ted) should te highlighted imulwding i4s
prioe lsveis (1o 1 suriency omd “orsign exchange),

26. g, “telien 4° the servines and their cests - imoluding

pver, water, s and oil, Their iapact on steel prodwetiea

0ORtS Wil riad 10 ge dmalt w.th,

R LN e the regam poeromaln for the expansion of

the eten! %y ta aatlamd met uy by ths pwblic er private
urteris e woweliame Msald o fer their own selntions amd
pianes therefer tised or eownd techno-goonemic ratiomale. Theee
teel producte wiich cammci be Sosnsmically predwosd in Thailand
would verforce need imporis; this aspect should de fully amalysed
88 1o whit stes] preduct mix would by beyend the range/capacity of

oven 3¢ expunde! Thal stesl industry and on what oromds,

28e 1, In the cuse of the establisheent of an imtegreted irem
and stesl ilant in ™riland of an optiswm capasity, the csmsultamts
wiil "ully oover the follewing:

29¢ &) 00 of waing 1eoa) rew mterials wailadble sush ae

Thai 1iguite depssits, irem eres %0 the extemt teshno-cosmenteally
Mxﬂdumm«mmm-,o..u-m
n-muuummum--mu, India, required %
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suntain the efficiemt operatioms o un inmtegrated iron .nd steel
plant in Thailand, ihe ooet in [oreign exchange of the iapost
of requisite rav muteriuls will need to be techno—e~onomicully
Sustified,

30e b; uhoice o1 techmsiogicnl processes for irommeking

and stesl predustiom imolwding cont inwows castin, ol wlov.s or
billets aad slabs. Capitul .nd pooduction cests will bLe axanined
Jor emch 0 the )rocesses it ui..arench ievels to Justiiy vue
seloction o the eptimma process ‘lowcheet, it: on aate-ind
Salanoe 1111 te prenared Jor Lron ol teela.ang 1aclulding
sffeotive utilisation o. the by=products and {eor the indavideal
stesl rolling mills amd fimished shons,

3. ¢, Detuiled repart ca the rolling mills to produce -or
ezample about 50-5C° o the tetul steel putput us “lat products

(wot aad cold roll€Q cous, uheets, strip, ukelp und stesl plates)}
and tho bL.lunce to roll structurzl product-zix including beums and
mediua wections, merchbant nill light sections, Teve.e buras amd

vire reds, sts. Alternative schemes Of prodwot-aiz will Le
exanined in relatiem 1o the scowsmies of sonle and techno-evemalo
appraisal,

32, d) Stwly of the oarket requirensnts and their “wture
prejostions wpte 1980 and 1985 (including pessible exports to
regiomal countries) amé their aligmmenmt with the imsegrated steel




plant’e srodwst-aix. The iocel .nd imterwatiomsl price structures
will e exrvrined con »wheusive.y ® ‘orsulate ioter :lis requisite
attective totifr wd ubcidier, 1oort bns ami trude protection
A Oovers fk .t luoeni.ver (1. redats, euc.) thut nay Le needed ut
ieart dusina the ARitla vours 5 vhe steel plant's intogreted

oreYtACNL .

313, @, ‘oat wiittle location - the imtegroted stesl plant

will be axrcame inclutine - medin: Zeep re: ooastal 1oc ticu te
e tTite Ve o Bl 0 Laras cavw wteslole) tha swst el
ROC .0 wM Wata 6rl L0 D@ TOLuIWECCLOA .14y JWw il .ed Lnctuiing

iy . - oxdure Tmiviries ' cecuirgrerte,

M, ¥, InNclua Jrojectlons . or ibe iriegretec .ron o Lieel
plamt will be ~resared ogverin. inter alia ~api’ ) und 1rvestwent
oost:. includiay “creirgn evohinve, cash “low .inulvwin, ode:.iional

aml :mimteuwnce costst wode ¢f oroitul Clmacang will Wdsc de
IeoOm.ANL L o

35, r Gener : .osciiicetionr o the steel .iuut sguinzant
fnoluding ow ilicier Lnd cervice: (Jower, water, gar nd .ir) will
be 4dr.wm uy.

3%, b, In preparing the wbove detailed report for *he establiunment
of am ntegroted irun ald stesl plant in Thilleds, previvy: .echnioal
feamivility reporve prepared inte: alse by WIDDL, (AT, arup,
Jupemese «id other sieel survey misicions will ue takem fully aute

aseeumt .
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3. The wlove :tuly rrd detrilel report «“il1 be finamoed by
WDF/WITDO wader the Coumtry Progrumme (IM) of Thuiland and is
srtimated to ocoet Letween 150,000 te 20C,0CC USS, It nheuld take
oix to eight momths t0 be esapleted Ly a competemt Techmisal
Comsultnt’s “irm/orgwisation with UTHINO's technier ) swppert amd
bagkzcienpings ™o report of this siuly will then e wvnilable te
the INFT amd the Jevermmeat ‘er fu-ther follow-up wtiem as

aprropriate,




1. The grosth of the irem and stes] indwstry in Thailamd

du-ing the last Aecude ond its expansien has been the sub joct

¢! ovneideredble studies by UN Agemoiss, Asian Imdwstrial levelop=
memt Coneil, TRCAP and oversens stesl interests amd organisations.
T t~on - dmatiat ‘.nvu 1570 in stuldying the expamsion of
the T iron and stes) industyy axd mere specifically in Cut-

Yo ar the 0HLER rah]l ome esnfronting the steel {infuatry an

C 1~ ephes.ning the cole and importance of the imtegrotad

g am gtesl AMuerryy iR nighlighting the latter, UNIDO

sought to previde answers and solutions te the forwer Shrongh
sponsoring 3 Technical Asistance programme which was weloemsd Yy
the Osvernsent bodies and ite counterpart teshmical cennel Lunoy
orgamination, vise the Applied Feiemtifie Ressarch Cerperstiom

o’ Thailend, UNDP reasties to WIIDC 's teshmieal assisiance
preject wes pesitive although it wes livked subssguantly ‘e the
qashtiion end prebless of & dosp sea port vis-e-vis the location

of the iutegratel irem and stesl plemt in Thailaad, A TP cemrwdtamt?
and Megiomal UNTDO Mn RICAP Pwrther enfdoreed the earlier
wneo ;nju.u!‘n inplensmting the Techuisal Assistance wmier
t»mmwm-udm/wmmﬁ.

y mmmnab.mummw
m,-hm.-umuuwn.d
ftes] Infwetry by UNTEO = jmgeet 1970,

b7 -.:.n.mxc'-mmumu-wmx.
y ﬂunwmuu\-mwdﬂ
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interrational technical consultancy services. Furthermore,

US Koppers study of the regional steel industry supplemented by
a Japaness AIDC steel study and finally a comprehensive studyl/
and a report of the joint LRIIDO/P'LAP‘E steel industry mission
fielded early in 1971 to the Meckong Delta riparian couniries led
to a series of chiin reactiom in the imperative need to expand
the Thial iron and steel industry and plan i1t rationally on sound
techno-economic lines instead of its bourgeoning on impirical and
s2i~hoc tasise The interest of the IBRD was aroused dusing 1974

the

which sucored on request of the Government,??ndustrml wattornl
Mivsion, the tern. of ref‘orence?-/of‘ vhich covered the Steel

Sectoral Study; more specifically, the problems and study of

the expan~ion of the Thai steel industry.f‘orm the basic objectiven

of the steel sector study undertaken by lir, Be.Re Wijhawan as a

member of ihe Industrial Sector IBRD Mission led by Mr, Jivat
N. Thadani, IBRD, which has resulted in the detziled formulation
of the "Terms of Reference" for a comprehensive Technical
Consultancy Services Project, for implementztion by UNTDO under
Thailand's Country Programme and financing through the IFF of

UNIDO,.

_1/ Report of the UT-IIDO/FEAF‘E Iron ani Steel Industry Survey
Mission to the Four Countries (Thailand, Laos, The Khmer
Republic, and the Republic of Viet-MNam) of the lower “ekoryr
Basin, led by Mr. B,R, Nijhawan, Senior Interregicnal Adviser,
UNIDO - August 1971,

The Terms of Refereuce are appended to the full Report of
the Industrial Sectoral Mission of the IBRD,
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it would ba obnerved thut UNIDCY initial concep: of 1970
to procois such a1 tnternational technical oonsultants! study
for the expannion of Thal steel industry including inter ulia
the entablishment of an integrated steel plant has withoicod the
tent of rumerous maninations and stipulations. It will =ot be
possible t¢ refer t0 all the numerous papers, aons very recent end
othere o hiatori..l and gensral technical interests prepared
by and for the Thai steel industiry and linked with ocountry's

de -t opuont rianse Altboug, the moin oencence o8 ‘e oA

b Gne,, tboooon o ;?t;‘.'(" need oy po ool e A othe Y o
it . ar o Le hac—esrtor sy st ionale, t

selver Y ove o cen oY @ general conceptinal characier it
aligned to specific issues and prictical objecti v 3y ur

rasrs, these studies hive covered the regiorui countrs.. - v

overall and tundled basis vis-a~-vis their steel industr,
Thailard). TIn ne carze, the study covered the stee) iri-

the four riperian countries of the Lower Mekong Pusin i of g
Thailand. Ac s=.ach, the imperative need to urdertake - 1.°
gtudr on depth of the expansion of the Thai oteel indust - & 3
its master plan vecare more icuts,The IBRD m.saicr a. g

act:cn to sponror 1 comprehensive technical consultinny st

specificaily 1o the iron and sienl industry in Thailand, v 0.

fore, directed to meet these lacunae.




11, CURRENT STATUS OF WE IRON AND 3TYSL

2. The curremt status o the iron and steel dustry n
Thailand usr bew: vuiowl, .imer;reted. “OTIeC QIR LN to un
WEruge SN (twln cule 60 Y07 DO Lumca . oa, the
Sencumption ¢. Jteslhis ncre.sed ay 1% ser renr. “roviding
aployuent W over 10,0l woluee , hai .leel indu. W ouas saved
tas oeunt:y substantial ‘orvig axci.age through 1a00:t-
substaitution. Over 100 aillien USS huve been invested vy Thai
intustricliczts (a equity puctmership with the Jap.nese, *1 amd
ixd1s iavestorsy she hai Loldung correspards to .bout 707

of the capital investaemt, Des.ite the OBGOUT UGl SLONOdaic
olimate, ouly the two lurges: ‘i, 3., .teal .nd I°CO

huve expressed ,eriodically intemtiom. o 61 nd lue.r c..noities.
There are many osnsireints to the expamsien of Lhe existing steel
mlting and relling capacity im the comntry such .e ahortage

of run muteriale buciczlly the steel veray nortly {rported amd
wheee price kas risen phemomenally during the luat eightesm
months, refrogtories, sleotredes 7or electric arc ~urnsees bt
the ene majer basic and the linking faotor is the lack of private
Thel eapitzl, Mo this o 7vet, the Mssion was repeatedly teld
that the lovermment will have to aseist the private sectoer ia
sapital fermtien threugh equity, loan or apprepriate jeimt
Timametal collaberation. T™he grewth of the Thai steel industry
e follewsl enpririsal amd disjeinted 1imes despite incessanmt
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paanning at various private levels amd Goveinment Uediers
(Wesns, aHCT, 30T).  Despite thess positive e/ ferte asad paive
taken Ly *he GCevernment, & over:il stesl ntrategy s smster
) 177 SO L grow: of \he T™had stee. '‘ndusi:y has 88 far not
Leal ¢y red . the need T0r 1L e W recognised as woet
e ative, The ‘ol awing & .ty outline the cur—ant states and

Cewertr o Jhe cteel indw 41y o e lumds

‘e Uy, et 3 thesivaking pl mty wre im opear.vLy it Wy

car we ©h . et tnto oty egniu Wl {0 i e
Y/ e Y Copanaky
e - wthor ) .o o
e mwe e gase PR £ ¢ L EP
RIRE.Y WA WX SRR
@tee rails 3! gt
Salvemnw: sheet 3 PAVRREV
~iavanised wire 4 W O
Galvanized pipe & POV
Tin piate 1 10K

The total investimest has deen estimated at abovt &,%0C militer
2ght and direct employment extended teo 10,000 workers. geel
Labentry 1L hailead produce: moutiv aou=flat begy o Fuet.:
143 presemt cipacitr ir Abeomt <50,000 tonner /enmw. 11y baved
on scrap=based steel mslting plamts waing elootric art #0'i.ihg

furunces AN on six steel re-rolling sills.

)/ Sowree: Nimistry of Imdwiry
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4. The maximum annual rated steel production cupacity
to—date (1974) has been assesced at 550 .07 tonnes of non-
flat products moctly steel bars for HeCaCs work e lcacver,
the effective production has been uowhere aear tnis figure
due to var‘ous congtraints such as shortage of raw materials

tug.cally the steel scrap whion has largely to be imperted

: +¢ the extent of over 60% of ite¢ requirements. "he production

COat e et 1N M clectrle ur it Lot ettt e e
re-701li1, cujacity has had to deperd uron the vasries cl

Vo e evpL Lo oavce matioral teose Cup the oap roe o

+

bilietsy cteel scrap for direct re-rolling such as obit ines
from ship plates from hulls of the scrarped ships that ars
broken up for their scrap values. The following tables fuarn.n

the data concerning the steel production capacity in the zountry:

Table 1
Production Capacities of the Steel Mills

T e Tt
' e B (s [ RV IV RN}
EX e
toco
GO polies Gepacily - ——
Tlectrle s ,
tonnes St ine S Yotnl
Furrace rollin
. e— — — |
GoSe Gteel Co Lo, 000 |7, %8 140, WA
(%] ) o o J o~ - : # 4
etde . ] 114(',’ 44y
- - - AL—- -
f oo e
. - a0 ¢
Siaw Jrorn and Gteel 125 . 00U caJ - {
3o, 29 WY 47, - LR
- - —— -4 ﬂ_—.....---..._.... R ...._,._..u.—]
Beurkorr Bt - - , 1x2o. L vy g s
sulbn((ﬂf -).:btl wC e /O’OW G FONES 1’\/,(/\_'\4‘ :
(2 A
——— i
, 5x 572 |
bungkox Zron caa
o ' Gy o OCC . 1,000 iy g UKD
tecl Se. Fe IRRVQY SRR Sty
ai-Incdic Sce 6,000 N “0:‘3 1o, R0 20,000
f
¥ J <
X —— Jeee FRSUEN SR . —
5ix otier Joupanics 1,009 - 64 ,00C LY, 000
—_—— —— USRI VOUUIUNINUURI SN
LLtel Pl Ui g 1 O R
A U | R B |




amrion (not caprcity

e The following Takle provades the ligt of plantu v, Dt
reafucts (lvanizers, tin plate) ao well as oolucsre o ccudry
roys o ant rteei
e 1e D
Copsines of miigor sted] production & processine focilities @ T N
Estimated
Hiym ~capreity Type of product
AL YA
1 o
it 1 Co. 22,000 Pig iron
(for foundry)
S iy hapis
Tehe Daeel Lo, 140, 000 Bars
Sveradlron & Steel Co. 120, 000 Bars & light =trls,
oo Stocr Co 70, 000 Bars
Gongn e fron Stecl Ind, 84,000 Bars
Jrion Metal 25,000 Light strls,
Thad Steel Industry 3,000 Bars
Tuai=India Steel Co, 60, 030 Bars
Gthor 50, 000 Bars
L. ( oA
et e b Aoen e
Shi St Pipe Industry 60,0900 Pipes
T Mracrican Steel Work 55, 000 Pipes
ivemsang Panichakarn Co, 20,000 Fipes
Cat alvieir Co., Ltd, 3,600+ Pipes
tunge b Steel Pipe Co. . -
T Lt Unier Co. 2;400% -
Colvmezers
~aaexasi: Thai Co. 70, 000 Galvan sheet
Traditiad Iron Works 60,000 Galvan shect
Far st Iron Works 24,000 Galvan shcet
din-plat.
Thai linplate Co, 16,000 Hot-dip plate
Exjunsion project (55, 000) Electrolytic tinplate
PiB =fittinas
Thoblese Piitings 1290 Stecl fitting
Coztgs
Koyal State ivailway 4,200 Grey cast~iron




6.

Arother mjer comstreint 40 local steel industry's growih
is the oost of electric power for electric src steelimaking,
Trem an earlier Tigure 0 Oo4 3aht per KwH it has now reportedly
risen %0 Osl 3aht per Kwll 1.6, from 20 mils to 3C wila which

ir indeod s high charge on the domestic steel rroducers,

7 The fellowing Tables provide the basie dnta and statistios
comerning the yearly stee’ nrodustion and imports,/exports of
stes]l ts Thailand upto 19
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Cuintity and Value of Steel Productis Tmported to

1960 = 1972
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8. The viesent steelmking cspacity in Thailand is estimated
at abeut 570,00C tommes rravally whilet the cwrrent >mmmal
ARNdA. rieel ONtDMt 1s abewt 494,000 temmes yieldimg (at the
yield mtio ey 77:) the Cinished step]l eutput ammally of
Wy tormen comprising nom~flat sieel products (steel

rode, barr, #ta, . The votal conrumptiom, however, cerrespnis
{01164 a3e] predweie’ to sbowr Cof millien temmes smmmally
8. presani; Ly o) “Terasnse i+ aade wp Uy lwperts of over

0.2 wi.liom toir's: 37 sene-f Lt oteel sroducts anma.;ly at

meaognt

e znmccmorm«nmm-.mmwm
anmmall; of abowt 465,00C termes is bamed whelly on inports
(correspoading te arute stesl equivalemt of 603,750 tommes at
TTY yield ratia),

10 The tetal censumption of Linighad steel (flat amd mewm-flat
steel vrodutte) is surrently setimated €0 be sbout 1.0} million
temmes ammmally (cerTespemding to orwde stesl squivelemt of

le} nillion temnes).

lle The estimtes of future stesl demmads dave boem -~ 'y 4:"‘erent oo ,
¢~ (f1at smd mem=tlat stesl predusts) e be areund 1.3 milliem |
Sexmes for 1973 csmprising 0.7 Millien tesmes and 0.6 milliem

u-u«u—mtmmtmw-manm the
csrremponding figwes for 1900 are assessed 1o tetal 199 millien
n-.(x.xnum-o.amu-mmw«m
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and flav stesl preducts; amd fer 1yJ' te tetal 2.5 milliem
tommee (1.5 million and 1 million temnee respectively of
me-lat and flat steel prodwota), To mintain the cerrest
ateel capecity, stesl scrap has te be heavily imperted; in
1770 sbomt 170 ,00C tormes @° ateel acrar were importdl{
whilet in 1972 .hio figwre wus over 280,000 temnes. During
1373, 365,091 tommes of stesl sorep were imperted at i oest

of over 40 n'lisea WS, Durimg the first twe menths of 19143{
61,707 ‘onmee o7 ~tesl sorap were inperied at a cest of 9,051
sillic USS. The tetal impers bill of the stesl predwots

1M sung stwel (/-un; flate and oea~flits stesl preducte ie
7 the ovdar of 257 atlliem U2 rer 1972 and exceeds 300 milliem
UE? “aa 1973 in view of the steel price hike of wtesl jredwets
amd sersp. During the firet twe memths of 1974, the cost of
stesl impeats aprroached 60 million US? mark anmd “eor the
whele of 1974, this figure ia likely to towsh 40C millien USS,

s on an average, in the preceding five yecrs® period, ever
a Mllion US dellars represemt the bill fer stes)l imperts imte
Thailand amd thie figure will further rise dwring . . & 1980,

1/ At am everage osst (CIF) of 103 BS per temme of stes) sorep
¥ it an average ssst (CIF) of 147,1 UBS per temme of stes] serep.




18. The fellewing data pertaining te 197) are pertiment in
studying the current eitwmation and prodlems of the Thai stesl
industry, The stesp ries ia the imperted steel screp prices
is showm belews

IahAe Mo, 1
Jisal_Reme Priges
Average for 1971 1583 Laht/teane CIF
. . 1972 . 1420 * " " f
Jumary 73 « 183 * > =
Mareh 1973 - 01)  *» =
April 1973 - 2028 * " .
Ny 1973 . 108+ v .
AMagust wn . 192¢ » + » |
Septesber 1973 . nsy » o+ -
Osteber 1973 . ae - " " i
Novesher 1973 . 343 o w 3
[ [} . o |
Desesber 11751 . am 136 N/m
Janmary /Pebreary 1974 . 342 * " . uTA UM
Iatal_xisnl_seres imeects_inte Thallani
wn - 300,730 teunse
1972 - 200,65¢ *
1973 - 35,98 *
Jesmary/Peb, 1974 - 61,507 *~
fotal valwe of stesl serep
saperts is 1573 ot an " 787,624,197 daxts
averege of ?Jl Bakt/teume (39,381,210 08¢ or
1e0c abouwt 100 UNS/temme CIF eay 40 atllies M8 ),

Guring Janoamd Peb 1974 .« 1,198,549,554 Duhts <(abewt €0 Mlliem
LIS T - '”0:0”:5)0 Sakts o{adout 20 aillien
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13¢ Tuere 1s some stesl inport emcn year under foreign

aid which ranges amnually u, o the equivelent of mazisum

e, 0w Uss wnd 1v thus omly o1 uargioal velue. .he price

of ateel scra; iz wiirll rising viwe, ly, In Jumuary ~nd
Tebreary 1974, 51,507 tonnes of stewi sorap were iuported

at w ost of over mime millfon (7. st 147.1 LU.b/tonne oI,

in rebrary 124y 31,47 tennes of cieel sorep were imported
ot n o0pt 01 1,003,054 Babts = 443 mallion Ui, .t 139.7USE
ver teune ¢I''s  Turing 1372, tet:l stsel import dill amcunted

1o the oquiva.at o7 & sillion US? inclwding stesl sorap.

l.e  The ;rices of locally jrofuced stee)! tars/rods are
centrelied by the Soard of livestment to - muisum ceiling
ex~Tuotory} the retailers are illowed to ret.in . reasonudle
srefit in fixing the retail jrice. The wholecale ex~-fictory

vrices of Thei uteel nen-flat produots are chown belowt

Tuble jio,d
; . . , Jun. July ept. "eb,
Loda/bire 170y BT BT 1913 1913 1973 1974
/4
Sel am. dinerod = - 3507 SULT 94T T -
"% " oeetl - - MOT 4047 4847 6900 TT27
£ om 3230 3307 3307 3947 474 AL 1430
R 3133 3208 320F 3843 4ead €700 7000
12 =m 2842 2910 2916 3550 4330 6400 6700
15=18 m 2745 2010 2810 M50 4450 6200 626C




on-

15 Thme the effests of the rise in the prise of isperted
=teel screp Ms led te were than a 100% hike ia the prices of
the heme vreduced «isel bare/rods in the eourna of s simgle

yorr, T™he consumer has had o pay ia esarly 19724 the equivalest of
about 390 USS/temns for stee] reds/bars of 5.5 wm diaj 4ihis

orice is almest domdle of wvhat it was twe 10 thres years earlier.
The ™t stael rroduction s2dds the rising ocests of imported sissl

sarep to his steel preduction ssuts (satimated to exeesd 250U88/temme
ourrently) snd passes it on to the consumer vhe has ¢ pay for the
common srader o ~tesl redsfbure for T,C.C. duilding industry,

a price whicl iz 40C” higher than what it was three to feur yeare
back, This then is literally the price ewe has %¢ pay feor amt
Wrving sn iMerratet stee]l intwatry in a developing couwntry evem
thewgh, 1t could well venferm to the rigid yardwticks of asseptable
techno-eocmexic eriteria.

TN R Y e ¢ L

1(. DBefore we eome to the study of an integrated irem ami
steel imfuniry, let we ses the ferecasts eof stes]l cemmumption

in Thailand vhich were made seme years Back for the earremt
7ear(s) made by variouz dodies inolwdimg UNIDO/YCATE seeel
industry niscien, It weuld be ebeerved how remriadly realistie
and tres have these foresasts doen in their prejestiions as weuld

e sem by Ade fellewingr
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current  lee! Tamands and uture “teel
direat rojectionas

17¢ rojectiont m.Ae ©vr e YJWI',‘(,’/'..:,'-‘“‘J‘ tesl Irdustry lwurver
¥itmion 1n ‘uouat, 171 coscerning the ‘orecast of "uture nteel
ket ot tern Ar Theilind b the Trend methnd e rhown n

Tavype Tg, b at 7 ana 'im” Ho. 1' < and 3.

17 I3 woul! Be 0% =ved th .t the nrtyal zteel conmurytion
Tasetirts heave iar rarokable ma T {ati- unio “lmors 1775 e

1obeliweed 4 e - il 07 aogd Lo WA B S N R

e Lrtlert ome by tha ‘rand nehnd are e an v e aapet
LA 8t arasent conaukct.on 07 1teel un Thatland, catrade Yt ane
were male for 1975 wmd 1907 after estocl ishing the rag-serio~ lings
caloulated Ly the least square Bethod, Ar the histerioal 4ara
ivallable are only for nine Yaarw, the extrapolation will be
ef"icient eneigh “or 197%, Application o tht trend aethod ic the
Prejections for 1340 und 1735 was oconeidered erro.woous (n view

o7 the rather short reries o historicl dutn, ‘0 the ciloulations
ar: w¥le onlc Tar 1977 [nd ter 1D . “er the convirinon with the

reaulis of osleulation Wy the olasticity methed!. The results a-e as

) epert of the UNIDO/TCA™L. Irom amd Steel Infustry ‘usvey Missien
to the Fowr Coumtries (Thailand, laos, ™e Khaer FPepublic, amd
“he Pepublic of Viet<NMam) 0” tha 'awm= Yekeng Dawivn, et oy
s Boke Fijheamm, “emior Interregional AMviser, WIIDC ~
Auguat 1971,
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Table No, 8

Forecast of steel consumption by the

trend method

Unit: Metric ton and %

Porecast of 1975 (1) of which of which Forecast
percentages percentages of 1980
of flat of non-flat (1)

products (2) products

Thailand
y = 564.2 # 78.25X
(1) 1,268,000 ' . 1,666,000

¥ e 37409 £ 0.285x ]
(2) - 39466 60,34

20, The "trend" method was followed for the shori-term forecast of

steel consumption for 1975. As for the breakdown of two categories,
non-flat products anu flat products, the forecast for 1975 was made

only by the trend method,

21, For the forecast of steel consumption for 1980 and 1985, the
results of the steel intensity method were accepted because this
method is considered more applicable for long-term projection in

developing countries,

Table No, 9
Porecast ¢f steel consumption iconclusion}

Unit: Thousand metric tons

1975 1980 1985
Total Flat Products Non-flat Total Total
Products
Thailand 1,268.0 502,9 765 1,828,0 2,445.9

ol
(39.66%) (60434%)
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22, The estimates of steel demand made by US (Koppers) in 1968

are shown in the f-llowing figure No, 4:

FPige No, 4

PROJECTED STEEL CONSUMPTION iIN THAILAND

thousand metric tons thousand metric tons
—

Total Steel Consumption

L)

Flat products

3, 00¢

2, 00(4
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23¢ Estimates made for steel demands by 1985 by other bodies
are also given herewith for comparison, (Tables No. 10, 11,
Figse No. 5, 6) the objective being to demonstrate clearly that
by 1985, the demand ard corsumption in Thailand of finished steel
(flat .nd non-flat products) would exceed 2.5 million tonnes.
In the writer's vi<wl( the consumption o° finished non-flat
and flat steel products by 1985 in Thailand would evr-2ed 1.5 million
and 1 mill:on tonnes respectively; this is borne out by the
accuracy of the forecasts made in early 1971 vis-a-vis actual
consnmption figures for 1974-75. The writer would venture to
o a step furthoer and emphasize that the country should gear itself
and plan for somewhat higher steel capacity for 1985-88 corresponding
to 2.9 million tonnes of finished annual steel production comprising
flat and non-flat steel products; this calacity can only be achieved
through the establishment of the integrated iron and steel plant at
a suitable coastal site. In order to promote serious study and
planning towards this end, the.writer has prepared the schematic
quantitative flowsheet, Fig, No. €, entitled: "Integrated Tron and
Steel Industry in Thailand based on imported raw materials (iron

ores and coal) supplemented by local iron ores and fluxing materials",

l/ Report of the UNIDO/ECAFE Iron and Steel Industry Survey Miscion
to tiie Four Countries (Thailand, Laos, The Khmer Republic, and
The Republic of Viet-Nam) of the Lower Mekong Basin, led by
Mr. B.k. Nijhawan, Senior Interregional Adviser, UNIDO -

August 1971,
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9% 1,212 2,194

1,511

1,083 L LT




" Forecast of steel
demnd (1,000 tons finished steel)
for 1975, 19€0, 1985

1975
X, 2 TOTAL CONSUMPTION

@ » NON.FIAT PRODUCTS .
A = FLAT PRODUCTS

1/ A report on the Iron and Steel Industry in Thailand
= P, Veerothai, Metallurgy Division, Department of Mineral Resources.
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Integrated Iren amd “teei Indwstry in Thailand based em
Asperted rew materisls (irem eres and ceal) swpplemented by

COIVer oy,

24. “obematic quantitative flowehest for the Imtegrated Ires
and fteel ‘orks st . coastal locution with an anmual capacity of
?inirhed “tesl Produotion by 198% . £2 of 2.9 million tommes
(corrernsmding to 1.9 nillien temmes of orude steel based on an
over:1l vield ratio, 75 rimished to orude steel) cowprising 1,7
millien toures of flat steel prodwute and 1.2 million ‘ormes of
neD~-flat ~tesl ~roducte; the litter will be supplemented by
about 0,6 williom ‘ornes anmual capecity of mew=flat steal
Preducts ocurrertly existing to give a total 1.8 millien temmes
of nen~flat steel preducte by 198%-55. These forecaste are
wnbiticwsly yei realistically based en actwal steel consumption
figures during the last decadein T™hailand.

<o ARARNS L £ives the stesl consumption/producticn igures ef
Thailand 1962-1970 wwluding their breck-wp) the figures for the

mere ourrent yve.r: ire given in the tert of this report.

26, ‘electel oconomic Imdio<tionn ‘or Thailind frew 1367 te 1974
are givem in inmexure [I, to nrovile the general background te
stesl imiwstry's plammed grewth.

Zle immexure iII gives the relatiomhip betweem the Steel Industry
and por oupita TP in selected Asian seumtries imolwding Thailamd

for csuparisen purpsses.
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28, The resowrces of raw materiale feor the iron and stoel imiustry

vis, iren ores, corle, “lurex ra ontlimed in ‘rmerure ¥, from whish

1t oan be stated in s mwt shell that resemrces of adequate (qualitatively
e quantitatively,) raw materisle to suppert an ntegrated iren and steel
industiry of an noual capasity 27 even say 1.5 millioa tennes, are

2ot available im [hatlc.d, ™he Thaa iren ores wre e low grede and
widely dispersed to marit assesbly at the stite of the integrated

stesl plant; fartherwore, their proved reserves are too noagre

‘o marrt cowplex wml ocestly minerel bemeficiatiom and agglomeration
(reiletisirg, trestmemte; the latter on teshme-esemesic grounds are

et feasible,.

<3¢  The resourcet of a suitable fossil fuel und redustirt )ikewise
for the integrated stesl imdusiry demot exist in the country.

Lignite depesita are widely scattered and eome of the mjor lignite
depesits have still to De epensd up in the ocountry, And, in amy
case, lignite is o7 little uae for the operatiome of the integreted

iren and stesl industry, Pven fer 501id redwstamt dased direst

wmmnmmmmmum.
o0st of ligaite mining quantity amd quality-wise aad of coumareial
lov tomperature carbenisatien of ligmite have still t¢ be Aiwestigated
o pilot/infustrial osale sni teshno-cosncaisally evalmted. The
availeble data, emsapt for Mo Ibh lignite, are tetally imadegusde

in nety ways,




Y. The ease for the cotadlishaent in Thailamd of an integrated
Mdemm.m.u.uuwtumdm
Saterials meeh w0 high grade irem eres/pellets amd metallurgical
oredes of esking osal; fertmately the supplies of the fermer
muwuwfmuuuntmum«m
latter frea Awtiralia. Both Imdis and Awetrelis are swplying
sillien of tenmes ¢f these cesemtial rew mterials teo Japmm aleng
nﬁwlmmmummuﬂ'-m
120 mdllien tomwe wmmal vteel output, Thailamd 1ies e the
mt.«mmmt-u:muuum
sharw $4e8 partienlarly whem their demad for the Thai integrated
stesl imtusiry would be less than even 57 of the Japamese imperts.
mm«nmm-tnm-m-u:mumuw
quality (chomical sed physieal gredings) Mave Deesm well cetadlished
to enable Thai stesl imdwstry te acespt thes. At best Thailend
mmmmm«nm-mm-
limestone, dslemite, flwerspar, ¢te. for the integrated steel
intestry anl of magsnese ere (1f met of ferro-mmmgamene at this
stage).

1. meu*mmmmumdw
wpem vat' “ally,

32, This brings » now and the Consultatie defore lemg %0 e
m«m-wm.u.m.m.mw.m
ot pert site vhich has Deen hentefly disemsved Suring the lest
ssvaral years,
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33 im integrated stes) plant based chiefly en imported

Yan materials will need fair-sised ore carriers o transpert
large temnages of eres, ceal, etc. Jamh thought has slresdy
been given to a desp sen port in Thailamd, one ain of whioh oould
e te service the integrated steel plant. Gattadip port oeuld
be conaidared for swch a use with apprepriate enlargement o;

its doerthimg racilitiess ifter wll & maval port ought mnet o
dany ite facilities for total natiomal bemerits and worsal pesce~-
time usages in the wnlikely evemt &f &« major War in the ares im
Which 0358 & Pence-tine eea 2ert is readily cemmandesred %o war
time reqairencunts,

Mo Jmsther area Si-Recha 130 Xm seuid of Pamghok haa been
considsred for lecatisn of the steel indwetry, Bwt it will mot
be suitable besanse the sea slong the coast at “i Foche is o0
-hluuthatam.oflomuummonlyhmm

35 ks frea the sea plore. Coastal ares southward ‘roa Laem
OMMbn“oram-ybomnﬂhyofnw
vhere the ocoast {s situated relatively near the deep sea o' over
10 reter depth,

e In this cemmexiea, At is emphasised that the heavy oest

of putting W & deep ses port should et be tagged on 10 the steel
plant ner aheuld he latter wait for the fermer's development,
T™he repert pregared ¥y Demiel Mamw Johmeom and Nemdenhall
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(Comtruet No. AID/SA/TR-197 - Regiemal Develepment of the perts

of Sastahip and Do Nemg and of Reute 9) has shewn that petemtialities
of Sattahip 0 serve as & desp ses pert suitable for a emastal
integrated stesl plamt, It merits cleser stwdy,

3o The questien of imperted rav materials fer a waticmal indwstry
sush as the irem and stesl, very oftem raises s plethers of mtioml
foslings and imterests sl sn issue is mds of wing indigemeus

rer materiale, "o wtter how low grede and matallwrgically wnssceptadle
the iatter could be, If these metiomal feelings and aspiretions are
suffioiently assuaged, the iaswe is deeidelly made out that imperted
e mteriale will ewtail foveign emshangs expenditurs whilst
comveniently fergetiing that Thailamd imsurs & truly massive fereign
enshengs bill appreashing ems dilliem USS almest every five years

%o fnpert steel fer ite ttes]l hngry indwtries anl consmmers; {his
billien USS sould well dewble iteslf during the future Mlf dseades,
Ak esrtainly this very hesvy iapert Bill esuld be wsed for establish~
tug the tutegrated ivem :nd sleel imédnstry in the coumtry., Wiat is
aceded is rattomsl Whisking, & dispassismate stedy and a driging
lendershipy %0 taks comsreie and timely decisiens sush as the ome
vhich Sowth Kowes %elb years bask %0 oot wp an integrated stes)
induetey st Pohang dospite cbjestions fyem imtesmatiomnl fimemeing
agmesics/erganisations; this desisien was timely sinse Pehang Stes)
Mlast is yepertefly ens of the leowest in eapital eost por ammual

ten cogusity fer flst stesl preduste, of the erder of 300 UBS,
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with oowt emcalation of less tham 1C“0of the erigiml figures.
It war A wizse .nd judicious 2ecioion for Pohang Jteel Plant to
iwmport =ost o ita imnn ore requirenentz whilst contiming te
sxport and earn loretgn sxdlange on the export to Japan of iis
silioceous T.og-Tung iron ores. Tohrng Tteel Tant iz reportedly
going in for expanaion !rom its ;resent ove nillion ton to 2.6
uillien ton :rmu-l coprcity whilct 2)leco commidoring .nother
integrated .ron .n' uteal -lant - . prospect thsi iu deing
welcased Ly intustiricl enterpreneurs/ inincing agemoies that
had surlier spposed or we.w allerfic to the originel zillion ton

integrated otwel project at Tohang of flouth Korean Covernment,

37ees Thia then is the basiz for fresh study in Theiland amd
dynamic plamming for the imtegrated steel imdustry which the
oountry sorely meeds, Aimd suwch thinking and plamming weuld be
fully in 1ine with the pelicies of intermationanl “inancing
Ingti*wtionn which call for econoaic prieritise and reasonable
retuns and which is stated t0 mean tha: saok project sheuld met
only be sownd and profitable dusiness but should ilzo beunefit the
oonntry in zome Torm, suoh s imorensing matiemal income, savimg
and/or earnimg Toreign exchangs, premsting import substitutiem,
omcating espleyment and skille in the developing ocountry, /n
intermtiom]l Finensing Agenay is etated to suppert preopesals
et involve the trans’er o tochnolegionl, manegerial and other
skills fer incressing preductivity frem the scsmsmically sdvameed
e ke Soveleping comntries,
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3%, Thara ot de 1ittle Aierute or dowbt thnt the Thei imtegrated
stael industry's projections a‘fectively apd pragmatically meet

the hove deaide™it and odjeotiver, 7o those who will still
doubt the arononic or tachnicxl wizdmm 6! estnbliehing the That
integr .ted ntasl inturtry, the reply or the motive elearly is of
veated butiness imereste - internel and/or extermal. The last
ounmost "ar the h.t (nteqr.ted stesl proiect cencerns the desy
se3 port in Thailandy “attahip's deep waters und 4draft previde

the e dv awwes,

e e tmrorting iron ores (high grade), Thailand **i1l not serve

noession Yat the malsy this - Ullstraten? By ¢the growth
¢f trodatn iron One Detweem relected comirien "or the “oere

137 nd 197) - Tnble Wo,l2,

‘.
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4us The swdlect L7 “ronge Lom Droduction in Thailand through
direct reduciion baned on <03l reductant viz, Mai lignite or natural
@/ napn i Doe Leen cromping uy for soneWlme now. “ponge irom
produoilon, ~honid the runtlon of the emitable il reductant be
apprerriatel - Letiled eaed on 13: teshnical succesr .md eoononio

‘il. T oceDtien the need of the inmtegriied steel industry
I Radiad vat e miomlcuent a1ts “he use of lignite (dried limmite
A AR i s 2irrotly roducad snunge (o steelmmking hor e~
cPCH LR ey of D k.
4 araes U b e L oan and ptrind ecale Tust iwact the ilet
plapii anca ot tlomr ¢m Thol sron ovean (niter svicr bemeficiation
and ariecer*.on) wod "Ml Yignites (dried or as char', whowse results
gt sstzblioh (2 technical success of the technclogy .. terme of
{1, troukle re¢ .« continuous opsretioms over reusonible periods,
{11} qualaty of the sponge wnd ite umiformity for oontiious steele
wacling apd (. 1) attainmemt 0f rated napacity and econoas: prodwotivity
ant (i) r:neptod e produstien costs of the sponge produced and of the
stenl made ‘ros the latisr, The recemt reported position that the
Now lealsad Ssesl Plart his mow turned the cormer whers lignite s
wed fe1 sponge predustion im cowmtered by some in referring to ligaite
based sponge plart in Tugnelavia at kepje im having beem screapped

soom after 1}3__09.«.“@,_ :
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ta direot.y 1efu ing imported high grade iron ores/pellets to produce
aooeptatle spongs and the eane may hold good for benofioiated/
agrlonerated Thai iron ores, However, the detdiled pilot plant
soxle test inveetigations and their positive results smmet satisfy
the above oriteris on techno-economic parazeters before venturing
vh et ing up an inlustrial sponge pla.ntcl/ It has been reported
thas the Lew Zealand directly reduced sponge/scrap electrio aro
furnace nelt consunes 900-950 Kl per ton of steel made is hardly
Vthsly to boost the Thal lignite based spongs project connidering
2% ean . Fedl i Thal is ourrently suprlied reportodly at 0,6 Baht

aoeny e 4 slectrio fumace stee)l wmnkers, The questimn of
Siodo v we o Nh Tos pponge production in Thailand also serite
farthor etudy subject of course, o the stipulation that long
sarn firm oontracts for naphtha supplies are availadle and comoluded
<!l in advanocs. PEven alloving for the increass in naphtha prices
ts sver 1CUT of its earlier pricy & year back, its uss for sponge
produntion with high degree of retalliszation may on investigation
Le soorouioc and compete woll with imported steel scra) prices per
joras that bave crossed the 140 UB$ mark early in 1974 and may rise
ts 150~-200 US$ CIF early in 1975 To merit further study sponge
production cost estimate har deen outlined herewith based en the
nwirent escalated naphtha prices, After 2il acceptable sponge
bas t0 replace stesl rorap as the melting stock for the electrie
are furnace amd the relative prices of ths two for eteeclraking
should give the final reply adout their choioce.

_i_/ At this stage, there are no techno-economic Jdut s available
to justify the establishment of a Sponge Plunt based on Thai
lignite (dried or as char) and local and/or 1mported iron
ores/pellcts. Even the Tha1 lignite resources have vet to

oe fully proved both quantitatively and gualitatively vis-a-vis
sponge production. 1In so "ar as sponge production btased on
natural gas is concerned, 1t may w=ll be that Thai steel
industry imports its sponge recuirements from the sponge plants
based on natural gas that are under estitlichment in the Percian
Gulf countries or Indonesia. Thal nitural <16 recources have
ret to be established ard proved.
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21. "he steel scra;y imported into Mailand mow costs over

1¢ 7¢/toune - T, Feavy scrap in the coumtry, 1f availudls.

1c quoted st the equivalemt of 30-10C Ust /toni e 1n the “am -

end where ir" conditicri its rocessing, trunsport and deil er

will 144 another 19=20UC%/tonne.

4., e production cost eg.inute o »DOnAe production Lased on

au. lated paphth: pricee of U1l per barrell (o0om,aret 1o 1te

e . lagr Hrice T Co2% o 3o ULT per Lorrall), worko oL o ound
e 77 U7 /ronne; to this if the nornal overhaid 0ozto.
Aezrecistion and interest on “ixed and worki. ¢ ottal nre sadded .
1te overall .ice moy be around 0 U3 /tonpe o i .n Case ieac
thar 100 Ui rtonne which is well helow the imporied s3les) scrap
prices and ratches the local scrap prices,

43. Ajudged realistically, the industrial produciicu o7 aponge
iren in Thailand involves many variables and quite a few uncertainties
albeit mot regarded by some as insurmcuntadle. = Y/ nika, it

will not 1ead to the goal of estadlishing an integrited stesl
industry 'n the countryj at best it may only suupi~mer © the current
atesl melting capacity in Thailand. As euch, 1% is gtrongly feld
that tus emphaais should be on the establishment o! wn integzrsied
eteal industry b.sed on imported raw asterials o the count- vy thie

objective and the locutiom per se will need the concerted at.ention

of the internitionmal consultants,
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44, Asmexure V gives the 1list of pre~redwotion smd direct
refustion plants in the world wing selid redwciants whilst
Asmexure VI gives the latest glebal pioture of speage plante

baved on gas and solid reductants that are eperating amd others
that are in different stages of fecnidility, ncgotiations, plamning
and implememtntion; it is possible that sone of them will b

drepped and »et imstalled,




VI, T™ai “teel Induatry - Cape, "roblems (Shert Ters amd Lemg Range )
and Sheir pepsible solutiens

45, It is mot for the first time that the gape, short term and
long range problems faciag the Thai steel industiy and it expansiom
are being outlined and their peesidle solutioms referred to, This
nas Leen nttempted sarlier at d4if.eremt “orums and platforms.
Kowever, nothing © - ham resulted thereby except painlees
repetition of the issues. It is for the first time th-t the IDBRL
has rtepped in tc stwdy the iseuem snd “ocus attemtion on pessidle
soluiions Tacing the Thai steel industry. “ome of the iesues and

probleme that require answerse are:

Ak, a) “hould ™l nteel industry he fully integrated, i.e.
ntaring frox amelting of loonl iren ores (with or without their
arior Seneficiation and agglomeration) and/or imported irom eres/
sellete nd "ollow conventional procesn routes (bliet "urmace or
elaciric suwelting of pig irom + WF ateelavcing uning imported
potallurgioul coal/coxe in un intagritel etee. iLant located at

~ coantnl nite In orelarsnoe to an in)and aite? Mt vould be ite
caital corts? Vhat produot wix should be nroduced” hould eleotric
amelting o7 2ip iron be undertaken? “hat would ba the alectrie
sower t:ri”%a in years to come - it in high at precent at Ced=0.6
Jabt/Xwil, Does the imtegrated iror and steel ,lant need a deep
coasial wea port or will s deep jotiy/belt couwveyer syrtem 4o at

an existing medium deep sea nart such an at Qattahip or shewld

amdmnunﬂa&hudhuuhsbqbom-pm 14 »
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South of & cha? What are the capital costs of doing sc, i.e.,
of conventional integrated cycle of iron and steel production? A
pertinent question would be - can Sattahin be used as a convenient
civilian sea port for industrial usager including import of raw
materials for the integrated steel industry? What are the
objections to its use as a civilian sea port in normal peace

time and conversion to defence needs in case of a War, a practice

normally followed in many countries.

47. b) Can Thai lignites be used for sponge production using
local iron ores after prior benefic iation/pelletization or using
imported high grade heat-hardened iron oxide pellets? Pilot plant
scale investigations and trials would be necessary to determine
the technical feasibility of sponge production based on solid
reductants (dried lignite or lignite char). It is well known
that many of the solid-reductant based industrial spong 1 production
plants in different countries have either failed or permanently
closed down badly whilst one or two of them are now reportedly
turning the corner; their sponge production costs are, huwever,
reportedly not known nor is much precisely known about the cost
of steel made directly from such highly metallized sponge in
electric arc furnaces at the normal power costs. If one were

to accept the technical feasibility of sponge production in

l/ Sponge with a higi degree of metallization over 90% which
is suitable for direct steelmaking in the electric arc furnace.
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Thailand Lased on the results o pilot planmt soale srvwa oo ione
using Thai iron ores and lignite, what would be the corresnonding
scaied uwp indusirial sonle techno-econoulc fea@ibiiity ' . welt
(oapitil aned orerstionmal; sdjudged on wosptable c: 'er:. i3
ratiorals. These problems and important aspects do ues: .et.i.ad
exaninstion. Another question would be -~ should Tharlund 1moort
aponge made Ly the gaseous sponge iron processes (HiiL, .a-ex, atc.),
rush w [rer o neighbouring oount»y e.g., Indonesia .t re:.ronuble
prive lawwnia to cubstitute/supplement highly expersive . -..rted
steel sorap. “hould ‘hailanmd izport mephiha for anur.e - coduction

bazed e,g. i1 the HYL procees and 17 so, at what cooc”

43, c) what ghould be the product mix of an i=ty,, . . v

a non~integrated steel plant - flat and non-lat estee. rod.:-is?
I7 the flat steel products are to Le produced what woi 4 ba 1he
acosptable sise of the imtegrated iron and steel plant and o the
mill - one niilion or 1,5 million tommes of flat stes - "uztiy”
What ire the market demands of flat uteel products ir the sbsence
of 4 ship huilding industry and/or of automobile imdw. - in
Thailand whioch need cold steel ocoil/strip for auto-vodies and
stesl [latea o7 varying lemgths amd widthe for aship ' | o

and exginesring industries. Or should the integratsd e

plant preduce both flat stesl producte and nom~flat siy -
products (rods, eeotions, structurals, beams, mediu: 'a.' nns, ste,)
based e.g. Om a universal blooming/slabdbing roiling m:  ws .
ocombination mill for stesl plates and hot rolled stee: i,
follewed by & co0ld steel rolling sill fer oold strip {uoals)




besides the structurel/msrchamt sectiem sills fer mem~flat
stesl predusts.

49 d) What weuld be the meet optimmm lecation for the new
; imtegrated steel plamt? hat weuld be the essts of tramport ef
‘ rov soterials (oest per tem/mile) in cese of an inlamd site?
‘ What would bo the tremspert oests of supplying the Thai steel

produste %o the demsstic markets in Thailami? Optimmm price
levels vill meed t¢ be determined amd applied ia practioe as
alse the protestive tariffs wedied by the indigemsus stesl
industry (custems duty em the imperted stesl predwots and/er
sudeidy for the expert of Thai stesl preducts). Thees questions
noed o dotailed stuly and ratieml answers,

%0, OCapital imwvestmemt nseds ¢f the mev imtegreted steel
i industzy vould need to Do assessed Both in terms of fereige
enshange and loeal owrvemcy requirememts, What abomt the merits
of the existing stesl industry's prepesals whieh are dased on
reverse integretion and installation of s celd sirip nmill fellowed

later W & hot sirip mill? Waat wemld be the rebbted ocapital

ani 1n-built predustion cesta? Pretective tariffe and sebsidiecs
will nosd to Do wericed before such prepesals ean de asceptadle.
Mo emuples and cxperiemses inter alia of South Kewes, Tugeslavia
will nesd % Do guoted and applied to the extemt pessidle.




-1, S howe cere tear and o poodiors i1l need to b

excmc 1o thred s o ceter o n o T sty Lokt
e b e v et s e pilan tand woale on M

yrge ot et Srepmr s soed o tier bamodoon enln?om e tentn
( Aon- o . -t A . ;
(Ar-e? L oiie e Ay it e I» i fect the ~-ntire

AL e e n carien of the Thal teeld

[
<
v
Ja

‘he rext Accadie in eennrete

e o oF ' { cally bhirded wenti Loy U b e
' " vA pantern on ther e futa me il
Col vl svoegmerte, Lt crvaito ) tas b be din 1T or the
o ; L ’ LouLe he poetarad TR L F
Thai yrw i-otoricls for the chteel lndustry rurnYemorted g*l/o"
el oLl ate T e arorued rad miteriales Thoodnt ovpelasod ot
fffratn of troge factors hauve to te studied both on capital
inveclmort ord otant operationn lroluding production cotts ol
the steel products,

“e Alternativelv, 1t will need examination how far ani 1o
vhoo oxy oty v avioting whnily sor v ke cteaY seltang
plarts o Thiilund can te strergihoned threugh additiona}

eqgu i, S caestruciure facilituies oodocvpende s Lo tne optam
extent *n~chro~economically possible. Planvirg ard tir: rocing

of tr .. provoscals will need to be ralonally ara jud.rously

outlir-3 bu! not on anv empirical end ad hoc basis that appear

to howve arked the rrowth of the i steel 1rnoustry so iics
(S




53« Regional sclutions rliould alto be examincd based on bi- or
multi-lateral co-operation, regionil steel industry and trade

a
possibilities. 8o far these factors have playcd/somewhat
insignificant part in the growth of the steel industry in
Thailande To what extent can these factors be harnessed to
mutual the benc®its of the regional countries? These aspects

will need to be riudied at length through an International

Concsuitunt's ctudy and reports

54 Another impcrtant question relates to the production

of high priccd alley and specinl steels in existing scrap

melting electric arc furncces in the country (that are importcd

at high foreign exchange costs) which could replace or at least
gsupplement most profitably the relatively much iower priced

common plain carbon and mild steels with almost the same inputs
of scrap, electric and r anpower besides the additions of requisite
ferro-alloyse. Where should the balance be struck in these afeas
which are most appropriate and applicable to the Thai steel
industry? All these important questions need to be critically
examined, clarified and decisions taken through a UN financial
consultant's study and a detailed reports So far there have been
a mushroom of ad-hoc étudies empirically commissioned and business

wise completed tailored to limited objectives and scope of workj

however, there has been no single study and a comprehensive regort
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whioh aims at answering all the ocouplex and inter-wovem questions
and paraseters %o enable the planners, ecomomists and the
industrialists 10 take judicious and well plammed decisione and

igp.swent ‘dem on i synstematio and time phased basis.

5% he quastions of

subsidies, capitszl formation and of infrastructure facilitl.ee

including inter alia tramsport, servioes {water, oil, gns, power)

dikewioe naet A core’ul study and ratienale.

56. The imor and steel foundry indusiry (agnin dependemt upor
appropriate meliing facilivies (also requires adequate linkages
with the iron axd steel industry in the oouniry.

“T. The nineral exploreation and proving swoh as of iron ores,
coai (lignite remources) should be oontimuous features of on
expanding econsmy and sights have to be fooussed on a long ters and
wall sustained basis.




VIl Pagisml ciesl Indeetry

58, Regional industrial projects in developing couniries

have been discussed and promoted om paper relatively far more than awy
tangible action taken on their practicsl realisation, tegional steel
imdustry prejeots have been no exceptiom to this general rulej the
subject is as complex am its odjectives are desirable, Jome imply

a regiomal preject to demots certain mandatory trade obligntions

A R o

and/er cesmete by implication undefined wésirictions on fres trade.
Such (mis Jwderstandings are net justified. “egiomal steel projects
in develeping countries should be welcome; theee have a good measure

of in-built flaxibility if the quality, quaniity an® the melling

prices of stesl are matually satisfactery. Regiomal trade oould
be regardsd as the equivalent of a preferred normal trade systes
betveen the regionsl cowmtriss that will ensure profitadble mctual

trede flew. Regiomal stesl projects ought not te be confused with

regiomal irade like that obtaining among the Furvpean cosmen marked
somtrics or the LAMA (Jatin Americsn Tree Trade Asscoiation)

Latin American countries.

59. The mno/musvmu and steel intusiry swurvey missiem Ve

ke Lower Mokeng Masin coumtries focussed atiention em the subjeot

and Mighlighted petantial regiemal stesl intweiry projecie] H$his
siseion was follewed wp by UCAPR Regiomal “teel Billet iesiem (1913)”

)/ Mepert of the WIDO/KCAPE Ircm snd Steel Industry Swrvey
Mseien to the Pemr Commtries (Thailand, Lace, The Khmer Republic,
The Republio of Viet=Sam) of the lower Mekong Basim - Augwet 19T,
p lod %y W, BJS. Nishawem, Seuier Imterregiomal Adviser, WNIDO,
2/ TAPE Deowment ALX(8)/10, 2 Janmary 1973 - Regiemal Stesd
Pillet Plamt - Report of the Rxpert Tesa en "sgionwl Ce-epsratism
for S%esl Billet Predustiom.




- (€ =
put practieally notbing ans ooms out of them se far except in
fructuous Aicoussions and $hia ei‘ustion is not likely to change

perceptibly ir the reasonable Tuture,

€0, "™ “emionsl “teel Billat Croject contered around ° cemtral
locasion for the production of atee] billets for distribution

to more o° the teg'omal sountries < TCAFY (now RRCAP) inoluding
Thailsnd “amed on an investmemt of L3 42 milliem (estinated in
1071 7gr the ~-rduotior of eten) Sillata somtimecusiy cast imte

157-110 mn Dloome hat would de rolled t¢ 7%5x12% mm sise Diilets.

2, Likew'se, ~ cegicanl cold rollin “lat produst stes adll

v mecteds The Aslap Industrial “urray for regional Co—opera.ien
eeged 12 3wl Feport Wo. 1€ (Novester 1972) coweriny ''2 " -opeasl
far Pegional Lneoparation in the field of stesl production, 1.3
sxphasising oupport to the two regionsl steel prodecte refarreld

to nbove, Fowever, nothing tamgidle hee s0 far rewulied ner is
axpected to emerze out of these deliberatiems in the TeASODAD L0

uture.




VIIIa

- 67 =

Terms of Reference for an International Consultant's Study of the
Expansion of the Thai Iron and Steel Industry

1. Steelmaking capacity 1n Thailand 1974 is reported at about

W

in

50,00C metric tonnes per year of bars and light structurals, based on
imported scrap, proce.sed in electric furnaces, There are eleven firms
in the industry altogether, of which only six are considered as major
producers, with capacities in the range of 25,000 to 1..0,000 tonnes per
year, The other five are small plants with a total capacity of only
about %0,00C tonnes, One company {31am Iron and Steel) alse produces
about 20,000 tonnes per year of pig iron for domestic foundries. There
are also six manufacturers of steel pipes, three producers of galvanized
sheet, and one tinplate producer in Thailand, who depend entirely on

impor+ted “lat rolled products., Their total capacity 1is for about

375,200 tonnes of products. Thailand 1is reported to have imported
504,171 tons of steei products in 1974, Although this represents a
6.9% fall on the previous year in tonnage terms, higherprices meant a
39,5% rise in value, Significant quantity increase were recorded for
certain items; howevar, steel rods imports rose 105% and bars were up
63.8%, to 44.827 tons., The overall drop in import value primarily
reflected a 27.9% fall in prices and a 13.0% fall in steel sheets

requirementse.

2e Actual production of non-flat rolled steel products in Thailand

in 1974 is estimated at 380,000 tonnes, equivalent to about 495,000 tonnes
of crude steel (based on a 77 per cent yield ratio). This fulfils only
about two-thirds of the countries demand, which is placed at about

600,000 tonnes of products, The difference - 220,000 tonnes - is being
met by imports. The total consumption of non-flat products thus represents

a demand for about 780,000 tonnes of crude steel,

3. In the case of flat steel products, current consumption is about
465,000 tonnes, based wholly on importis. This is equivalent to about
665,000 tonnes of crude steel (based on a 70 per cent yield ratio).

4o The total consumption of finished steel (flat and non-flat) is

thus about 1,06 million tonnes, norresponding to about 1,45 million *tonnes
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compatitiva cost, iltermitively, the Jdomastic iron ore muy na usadble in

.

smaller pilz or spoase iron production facilities, i€ suitable fus=l a

Iy

ahlz ¢o32 2aa ba found, near

Thailand 523 not havs any reporied coal d2posits for astalli-gical
indastry. Lignite rosarves have bean estimated at avout 235 million tonnes;
but 31l the presently exploited resarves are comaitted for power genaration.

\f more li:nite can oe mined econonically, it may be possiblz to use it in

.21 low=-3nafi blast fumaces for pig iron production.

tn2 major raw materials needad

In this

larg2 minber

to discuss all major guestions
r2laced to fulure ¥ L industry with the relevant agencies

in Govermment and ¢ prise intares? and all the points emerging

12, Terms of R2fereace for a stuiy of the prospscts and sirategy

for evpansion of the Iron and Stea2l industcy:

(L) To assess the demana for steel products for the years 1975-85,

covering the principal common gradss of stesl, e.g., non-{lat products,
structurals, light sections; flaverolled products, plate, hot coils,

cold mill products, etc. Tais assassmant should serve to determine the




X . o P EEEERY . : ) iy .
. . s R R . P . - - oy . .
[ TGRS AP AR A I ST L A S I VAL TS AL FH N ] . }
— ~ ~ - A - - vy Y U v ’ N S -
, a2l ‘e y [ ERTP B A W N Ay AN aa N
<+ R - ~ Ar Ty, T A - © e
. H 2 pTITLItnS 5 O [ERSOEEIN BRI AIN “ '

al [T . & Sl - 2 M £ - .
¢ 255033 tha current st2=l prodiciion capacity ol ‘oo i ,
. Ve ] At e oy - , ey
N b AT ana AT, O Ol by w1
- ’ .= - 1 o< O -~ 3 ~ 3 i - . -
- _ Lo5535MNL SA0ila it TLu e & UeCanDiu il 21l soax L .
S feo s oaznanl o ontmat atuainad; and mador reasons o uniece
AT SIS
- : Bl b e LS S, LI S .\
7y denermana the real vianlo inztalled canacibtiacg AT Lhae K
- 1 RN T mmadtwm Al aasigy =g id e qes
- 4 BZUT25 1oL UN2LT 2I120UIT72 UTLALLLATIoN0.
bl rad gee = em . - - .~ - - SERF 2 3 oge e eae s .
. 7Y revi2W Ume coarces N3 pricss 2P the princieal TN Male
. N A R - . .
. R S s s s . A .- : -G R
2 znd dz2termin2 the trends of cosTs dariag the pasc 3-> years.  nis

3 wi.l L4 power, water and fael., |
vy To evaliate vhw proposals presenily availadle (Ln tine Barao
CA s

ol cotoie lanled cost of imports Zrom the leading erport markets, e.v., dints

{vi) If thoe resmlt of the evaluation envisaged above 15 nagtive

or positiva for sone steel products and negavive for obtnars,

Wil nrotoed, in respact of the principal products for whizh no eloannic:

vinbl~ project pronosal is presan:ily available, to dav=lov =0l offor voupan-
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demnad dn the werod 16972499 ould ba in excess of the presently instalied
viiole capacitins ol the indusiry, as assessed in pirsuiance of piras,
11) abtsra. he Consuttant shoalil, 1o the vrocess of
deva_ooping racomendations, review the alternativa strtezies that nay be
avaiuble in respect of technical vrocess=s and plant sizes, keeping in
7i:w the dwnands pro_acued Tur 1585, and with dus regard to the nzeds of the
exisuing in@astry.  Tho guestion of supply of raw miaterials for the existing
eloonrie furnaces, and tne iwplinaiions of manufacturing sponge irens will
be corsidered.
(. To deteriine the appropriate capacities for the principal sections

57 e Planiis), Lhe processaes Yo be employad, and the startiag p=incipal

(i Ty examine ssz2cilically the scoze for using availadble doestic
T4 =av2tizls, susnt 23 iron ore, liznicte, etc.; and to the extznt thay

o would be nzcassary, identify likely sources of supply , and esuinate
thz Zaantities nza2ded, and c.i.f. 1rn-es costs.
(ix) To recommend the appropriate technological processes for iron making

and sieel production, including casiing of dlooms or billels and slabs. The
recomnandaticas will be supterred by rouzh estimates of capital and production

cos s for thz available alternatives, as well as technical data on naterials

balance and generacion/utilization of by-products.,

() For the process route and plant equionent selected, develop
specifications in sufiicient detail to enable the preparation of estimates
of capital costis, to enable the Government to make judicious choices.

() A3 the product nix which is required to be produced will have a
signilicant impact on the choice of rolling mills, and hence influunce
capi‘al and produc tion costs, the Consultant will, keaping in view the

volume of demand projectad (for the period 163C-35) for various predust




vemanivas will be zssessed, taking asceunt of the neads Tor infrassmstys
L oand w1 fozilintaes, water and power supsly, town and housing repiirelzn’ o,
i on osuivaole locaticn chosen.
Sianmsial omio3nians Sor the prosssad plant will b preproad,
v am fmeamayliz tha invassmant 20308 (TRswing seoaraiely ine foreton
o ema sm i damazsia ausrancy reosuirensntsy, crerziional and 1:intenancs
e, roziiile meizs of capital rinansing, 23:% flow prolz=ctions, esvimites
L s msze-zgen Deing, 227 th2 dnmternal rate oI I:lliiT.
Sv T5 the 2xens that financial co3ls zna revenuss {ra2ilerred to in

£

cars oof bislz rae masneriils), and the anjor cost implication. of availido:

s, recosa2ad the auproprince product nix no b2 aimed for, with the ool o~

Glatmisine tas capital ard preduction cosise alternaiive prodac -’ o

L

4 pgamincd in relation Lo the availible coashno-scanoiic cnoLai.

¢}
L ochorss 1iso of possibtle locations Jor the Prosos 2d she-l plant

Lot exsained (incluiing saivable coaslas lccations, o facilitate ine

’

e {x211) above do nov railzcu approprisialy th> economic cosis and bzn2liv,

Cor) Tt is envisazad th2t this study should bz comnleted in aboutb six

nonons time; 1t mey involve about 30-35 man-months of experts! uinz.

(w7l “na consultants would naed Lwo or three compatent counterpary

wiizers, to be provided by the 0L or sone other Goverm®nN% agency, to

nalp in the collection and analysis of relevant data within Thailand. Av

le

15% one of Uhese supporting officers should de faailiar with the narket

for steal products in Thailand, and would halp the consultants in their assessnoent

of

o

dzmand; anoiner should have knowledze ol the existing manufacturars of

iron and steel products,.
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ANNEXURE T

Steel Consumption/Productlon Figures of

Thailand for 1962-7C

1, The iron and steel industry in Thailand was started in
1942 with pig iron preduction in a emali charcoal blast furnace
and a re-rolling mill vegan operation in 1962. 'The present
products are 1n the form of bars and rods for constrictional
uses produced 1n scrap based electric arc furnaces. FPFige 1

chows the steel demand by product groups for the years 1962-1970.

Consumption of tlat products is quite high due to the requirements
of cold-rolled sheets for galvanizing and tinninge. Almost 80 per
cent of steel consumption is in construction activities comprising
mostly RCC steel bars and rods.

2. TFige 2 also shows the steel imports which have declined in
recent years due to the Covernment's policy of banning imports

of some steel products and imposing duties on others.,

3. The different forecasts of steel demand in 1975, 1980 and

1985 have been made by various organizations, missions and expertis

on iron and steel. The latest forecasts of finished steel are

1o7 and 2.3 million tons for 1930 and 1985 respectively. The

market for special and alloy steels in Thailand is expected to be
70,000 tonnes in 1980 mostly comprising low alloy constructional
steelc, besides small tonnages of nickel-chrome and ferritic
stainless and tool steels. It is estimated that about 100,000 tonnes

of foundry pig iron would be required by 1980,
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Fig. 2 Stcel consumption by Import; 1965 . 1970
(in 1,000 metric tons)
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o Hutiondl Product in 1971 ar~um.ted to 1h4,560 mil1lion

4,011 million baht over the 1370 flgure cf 135,949

.3 per cent.

2, GNP, National Incomc and Per capita GNP (10€7 - 1

(M1iions of bubt)
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Loy 1967 . 108%. 18y 1070 107

e B ..-_,1 e e - .ii e

Growa aonoatis product (\rDF) 108,294 '11(, 2 77 lef’,SGS 1'3 y 319 ! 104, 9560
! |

Gross nationul product (C?!r) 105,462 1 117,046 ‘128,792 &UU,B?B ! 144 5590
| i

Hetional incone i £9,594 | 95,345 |1U,58. !140 598 : 1175175

Per copity 07 ("u“t) 3,17 ‘ 353111 3,527 09514 'l 2,70
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Income per capita in 1971

rore to 3,718 taht, an increase of 104 baht

over the 1970 figurc,

Teble 2. shows mujor percentagc distributions of GDP by 1ndu°u‘ia1 orii 1r .
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Abriculture 32.0 3144 31.7 22,6 ‘ 28,6
Wholesale and retall trade ’l 17.5 17,3 17.4 18,9 ! 18.2
Yanufacturin; i 5.4 | 1537 15.4 ‘ 16,0 ' 16.3
Services | .7 10| 10,1 | 10.4 | 10,6
A11 others l 25. l+ ] 2549 25.4 2€.1 26.3
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2, In 1971 the chare of GDP coming from agriculture was 28,6 per cent
the reme percentage s of 1979, Agriculturc 64ill amouanted tu ubout onew
third of totul GDP,
Marnufucturing soctor runks third of GDP and gains further Importance each
years During 1987 « 1971, manufantaring grovih retee wesw 19,8, 7,1, 11.0y
10,0, 2,5 percent, in 1967, 1%8, 1959, 1970 ard 1971 respcctively.
In oddition to the income approach and the product approach, the structure
of the econo™iy car. be deseribed in tc.rm of tho expenditure approach

(_ser; Table 3°,
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‘iuble 3. Domestic Product

1967 | 1%8 | 1%9 | 1970
e e e g e e e
Net domestic product at fauctor . |
cost | 9,426 © 95,073 104,355 110,710
i | | t
Provisions for domestic fixed | ! |
capital consumpiion © 6,313 . 7,543 ¢ 9,aM 10,193
| ! i
Indirect tasce | 12,555 14,157 | 15,530 | 15,537
ey e ooin prodest ot . :
arioL priees 108,29, 116,774 108,506 1345 95l
Privte consu~ption cipendiwure 75,231 80,883 | 86,415 | 92,008 |
1 ‘ ~
| |
Genoral povernment cons meiion | ! s
axperdl ture t 10,360 12,736 i 14,058 ; 15,589
: i
Gross domestic fixed snanital I i E '
formtion 20,5927 k77 | 30,77 | 31,024
‘ i
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| »,
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sorvices 3,700 | 26,159 1 27,937 29, 1€
Staticticnl discrepancy - 578 21 9546 1163 ! - 42
e _‘a. S I !
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About two-thirds of total spending was devoted to private consurption,

but onc.fourth to capital formations, both private and public, the remainder
(about 9 per cont) constituted gencral government consumption cxpenditure,
The amount of goods and scrvices exported .as compared to the Grose Domustic
Product ( & ratio of about 19 - 20 per ccnt) hac incraased only a little,

but in absolute terms, exports increasced from 22,720 million baht to

25,055 ~41lion brht in 1971. Even soy irmported goods and scvrvices still

exceed those expurfeds particulariy because dermand for capital foods to
increase production cepacity in the country remains high. In 1971, imports

(excluding rmilitary goods) arountcd to baht 29,735 million, a rise of 419

million or about 2 pcr ecnt over that of 1970,

N

THAILAND: SELECTED ECONOMIC INDICATORS
(in million baht)

Percentage change over previons yeur

Indicutor 972 19/ 52 1974 et -
1972 1473 1974

Total expenditure on GDP at current prices 156.542* 184 16 204,617 8.3 17.6 1.1

Of which:
Private gross tixed capital formation . 21,653 24,468 28,872 18 13.0 18.0
Government gross fixed capital formation . 10,810 12,600 14,950 —0.8 16.5 1R7
GDP (1962 constant prices) . . . . . 132,336* 114,246 153,320 1.0 9.0 6.3
Of which
Agriculture L. 16,229 34,908 42,100 —3.0 10.2 55
Manufa turing . L 25,109 27,871 30,101 11.0 11.0 R0
Construction . o 7,204 7,636 8,100 4.0 6.0 6.0
Exports of goods and serviees L. 32,539° 42,710 47,650 229 313 1.6
Imports of goods and services L 33,375¢ 14,855 53,200 13.6 268 1R8.6
Balunce of paviments on current wceount (not
inchiding transters) . —2.816° — 2,145 --5,550 — -
Baste b asiee o paaments . 3,991 1.806 — - -
Change n money  suppl Gncluding  ume
deposits) S 12,891¢ 15,200 13,000 240 228 16.0
Cansumer price inden® (1964765 = 100) 119.5° 137.4 151.! 4.8 15.0 10.0
International reserves (mithon SUS) . 819.%% 993.6° 1.096.1° 3.6 212 -
Narr ¢ [rorn o mes s are tram the Derosie o Burine Foohosmies Shin it t Cormomotee 1t on finan I
vafit e e ot Bank ot Toat e B s atnp Sare sty et e
L RS b Forceast
¢ Actual. 4 Average for the ver.

“ January ot year. f October 1973,
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Raw Materials Resources for the

Iron ani Steel inuustvzy in Thailand

Ceneral situation

1. Table 1 shows major raw material reserves needed by iron
and steel indusirve Iron ore devosits are widely scattered and not
high grade. Deposits contain nossible reserves of about 40 Million

tonnes with ¥e content 40 - 60 percent. Three main areas of devosits

are:

2, a) Lop buri with 7 million tonnes of estimated reserve;
3. b) Kanchana buri (5 rillion tonnes) and

4. c) Loei (27 million tonnes),

5e At present Lopburi deposits are the only ones which have

been actively exploiting supply to SISCO charcoal blast furnaces,
Largest reserve deposits are in the Loei area located rather remotely
in the north relatively near the Mekong River an¢ the boundary with
Laos, some 800 km from Bangkok. MMost of manganese ore deposits are
in the far northern areas of Thailand, requiring long routes to reach
destinations. Other primary raw materials come from flux materials -

dolomite and fluorspar,

€. Coal reserves donot exist in Thailand; lignite reserves are
estimated at 235 million tonnes, Iron ore mining rose to 0.75 million
tonnes in 1965 which drovpped to 543,180 tonnes in 1967 which were
almost wholly exported, based on Nakhon Sri Thamarat deposit which

is now exhausted. Thai iron ore production dropped to 41,591 tonnes
in 1971, During 1973, it was about 36,300 tonnes used exclusively for

SISCO's charcoal blast furnaces for iron production of faundry grades.
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Te The accompanying map shows the iron ore and lignite deposits in

Thailand,

Iron ore deposits

24 Iron ore deposits are reported to occur in a large number of areas,
The aivailable information 1/ regarding reserves and grades of ore

occurring in different deposits are as follows:

Reserves Grade

'000 tons % _Fe_
Chiang Mai 1,000 6943
Phrae 5C 1148
Kamphaeng Phet 15745 Nede
Loei 27,200 5240
Nakhon Sawan 37 50
Lop Buri 7,000 48.4~6644
Kanchanaburi 5,000 34.0~42,0
Prachin Buri 21,620 15.0-40,0
Chachoengsao 5,000 2560-135,0
Chon Buri 55 5249-63,3
Surat Thani 50,1 4941-5746
Nakhon Si Thamarat 2,000 6G.0
Satun 18,000 28,0
Yala 54 25¢24-39.4

84,956

1/ Source: NMineral Resource Gasetie




- 86 -

LA WANG NUN

O (-] ) L
JAAEHONGSON CHIANG DAO °
n ’:\ AN PATCNG
wmd  Omar CHAEM AMAE MOH
pantS U CHCMTHONG
“ -
YN BN £0 DAM
L RO .-y .'~‘T-‘!O"r ,/'/HA\F', K
N\ ! FEASAR ‘/ :’::;UH”‘_J
o , COENIA ,
UTRARET Pl UL ON THANI N
CrHY ARG
w
KHIRIMAT WANG SAPHUNG
o)
W s} .
BHRAN KRAT:! CHON DOEN
HUA NGUI
* HUA WAL
BAN RA KHAOTABKWA|
HUALONG Tl a1 Tok DACY o
kHaC uMKRUM  KHAOWONG
)
)
PHANCMS AR AKX AM

& PRACHANTARHZM,

NONG BON® O+ -7 waen

QL KRATING®

oy ]

2 REN PROK FA

O SRIRACHA

CHOM ~ O BAN KANG
satramir (2 SO SN KH T Tas KLANG

20
A\

@} PRANBURI

v/

& ko samu
C\THUNGLONG KHANOM

@ IRON ORE OCCURENCS
A\ LIGNITE DEPOSIT




Nakhon Si Thamarat

3¢ The main iron ore deposit so far exploited in Thailand is located
at Nakhon Si Thamarat in the south, The annual output has been of the

order of 0,5 to 0,75 million tons until recently and the iron ore con-

tains an average of 45 '} of iron, most of which has been exported to

Japan. The original reserves of iron ore at Nakhon Si Thamarat were
estimated at about 2 million tons., This mine is now totally exhausted

and so there is now no production or export of iron ore,




Lop Buri

4.  The iron ores of Lop Buri, nancly in the Ben Hua wal and Khok Samrong

regions, occur as smell lenticuler hematite ore bodies with some magnetite,
The minerz.izotion of contact-metasomatic type near the margin of diorite
intruded into limestone. The Ban Hud deposit has been worked for some years
by the Eastern Miring Development Co.; however, since 1916 there has been
virtually no production. The Khck Samrong deposit is being worked as opén
cast mine by Siam Cement Co., and the ore is used in its blast furnzce in

Thée Luang plant near Sar2buri,

¢ There are @ number of small iron ore deposits in ~n area about 40 km
soith-east of Chachoengsac, @ town in the ea2stern region. Apart from the
Nong Bon deposit others are practically of economic importance. The major
minerals of Nong Bon deposit ore hematite, magnetite, limonite and some pyrites
occurriry in sedimentary beds (or metamorphic segregations) in a series of
amphibolites and mica chists of Pre-Cambrian age. Three beds, averaging 1.5
to 5 m thick, hav. been identified. The ore is clossified into types - oxidized
and uncxidized. The oxidized ore, containing mainly magnetite and henatite,
analyses 57.4 % Fe, 0.4% Mn, 6.6% Si02, L9 Ai?Oa, 0.02, S and 0.075 P. The
wnox'.dized ore, containing magnetite with pyrite, averages 57.9% Fe, 0.L% Ma,
8.4% 510,, 3.5 Ai0,, 3.66% S and 0315 P. |

3
Loei
be There are seventeen iron ore prospects in Loei province. 0f these,

four measure over 150 m horizontally. These are Phu Lek, Phu Yang, Phu Hia®
and Phu Ang. Tne Phu Yeng deposit is & bedded replacement within & roof
pendent of a grangdiorite stock in a series of metamorphosed sedimentary snd
volcanic rocks. The iron mineralization at the surface is hematite-magnetite
heving 1.5 million tons of proved and probable reserves with an average iron
content of 62.4 per cent. The lower magnetite-pyrite zone has 9.25 million

tons of proved and probable reserv:s having 2n average iron content in

magnetite of 45.9 per cent. Possible reserves are 3.5 million tons.




Te On the top of a hill called Phu iiia there are two outcrops of high-
grade magnetite ore 250 metrec apart. These are the surface expression of

dipping tabuler magnetite ~ones. Massive magnetite also occurs as boulders

on tEe hill slepes. Igneous rocks are rot exposed on the surface, but

grancdiorite was cicouncered in di'ill-ioles. ‘They are ncar the Phu Yang
iron deposit anl :a.a thcarefore Le corsidered part of the Phu Yang iron

district.

ey Phu Ick lies at the convact of a granodioriie intrusion extending to
the swouth and eis’, of the fzinosit  Tie curface expression of the Phu Lek
denosit corsions of palones of honnlite-moaetite boulder s oxposed 3long o
“toine lengih ot 500 moscee.  Tocnehing and drilling showe 1 the presence of
4 norihw-.st-d.ppl.g zone of iren rineralization 6.7 m thick. Proved and
probable rescries are estimated te be 100,000 toas. The lower slopes of the
hill will be covered by water “Wter the :onstriiction of the proposed Pa Mong

dam, and the pros.cet wil' be or a smsl' .cland.

e The iron deposit at Phu Ang -susiscs of 2 surface cover of hematite-
magnétite couldirs anc o"Lerops underlain by @ series of overlapping lenses
of iron minerels alte nating with layearc of sedimentary rocks. The lenses
have a thicimness of 2 to 18 mctres. 1In2y are composed of hematite, magnetite,
nartite, and goothitc in the weathered ox.di~ed 2one and of miagietite with
pyrite in the vi.-idized zor~ be.ow  dcpth of 50 netraes. At Phu Ang there
is a t.tel of 11.0 million tons of cro rontaining a. average of 53.9 per cent
iron as oxides, and 2.1 por cent as pyrito.  Of tuis total, 10.7 million tons

are proved or probable. and the rerein’ng 100,000 tons are possible reserves.

10, The proven plus pirobable rescrves sonsist of 7.6 millli on tons of
oxidized ore plus 3.3 mil:ion tonu of trox. dized ore. The oxidized ore, most
of which Wi-5 w'uhin 50 m of *the surface, contains on everasge of 53.6 per cent
iron as oxides end 0.) per ~eat as pyrite.  The uroxidized ore, all of which
lies more tnan 50 n below the s'wfzee, contains ar average of 43.0 per cent

iron es o:rides and 6.7 per c.at a3 p;rite.




11, Iron ore mining in Thailand reached a peak of 750,000 tons in
1965, and then declined steadily until it was only about 36,000

tons in 1973, The largest output used to be in the Nakhon Si Thamarat
area of southern Thailand, entirely for export to Japan, but mining has

stopped there since 1969,

12, At preseant only 5C,U00 sq km of Thailend's land arca o7 a4l

10 per cent of the country) have been covered by airborne surveySe This
has revealed some deposits, such as the iron ores in Loei, Nakhon Sawan,
Prachinturi and Chachoengsao, At present prospecting is being done
only sporadically by companies such as SISCO and GeS. St 31, based on

local reports followed by ground checks,

13, The accompanying table shows the Thai iron ore production figures

up to 1973.

S A L %

et

o

i o

W

IS Tl B O



7L Z°v

) ¢
\pter v9Zts

AR

Jv8‘s1

573°260

56T%2GY SvS°0ES

6°%1T R §°81

vEBLTL S0P EZL T99°0TT

NOTidWNSKGO

g1 vy

60¢°9c B8TI8°LZ

L9’

~

1661y

5v3°2Z6Y

v 3L

CHELLY

96T*Z0Y SvS*0ES

6°6L 6°L8

906*66Y D8T*69S

vCO*LTL SOviEZL

T99¢0TT

JILS3.0

(3ueq TITT) AantvA

s3J00%x3 T 4%
TeaJoy yinos

uwi

L7011 §°9Z1 STt

00L*169 vLv*0SL GS6°06T

ay9 vOv°*T

vLZ2el
ovtTée

199°s¢e

186°T

gzo‘oge
068's

gce‘y

S09°12

osLtosy

9LT S62

0LS*EE '90L°ZT

09L°S9v ELT*9LS

069°T 600‘Y Z1L'9

896°ST

Zv0*vL9 96€°LEL -G2T*3LT

£L6T TL61

1461

9L61 €501

(ssoInusay TeUsUTH jJo juswiaedag ay3 JO SOT38T1€1IQ
1,05%3 CNV NOILdWNSNOJ °NOILINQOWd 380° NOWID

8961 L96T

9961 S961 v361

teoanos)

UOT3EUT3S8Q 4O s TI35n0

Si40dX3 "8

(34eq UOTTTTW) @rT A

UoT30npodd (V301

uemag uoy i I

UoTDON UJ3YIINN
1INg 911

TIng uui)

woTBay (eI uiid

Tueyy 3eint

jeIWwey] TIS uoyvy

UoThAaYy UJIayjlnug

———————

NOT110n00HC °¥







W




-92 -

LIGNITE

14, There are no known deposits of high-rank coal in Thailand, but
there are fair reserves of lignite of Tertiary age, some of which have
properties of sub-bituminous coals. The principal lignite-bearing
sedimentary basins are at Li, Mae Mo, Mae Sot and Fang in the north
and Krabi in the south, Of these, Li, Mae Mo and Krabi have good
minable seams, Lignite output during 1962 to 1973 is shown in table 1.
The bulk has been raised at Krabi while all three mines now have

major expansions planned because rising of prices have improved the
relative viability of local lignite for power generation and even

steam locomotives. The average properties of typical samples are

shown in the accompanying table,
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Table 4 PROPERTIES OF LIGNITY AT KRABI, MAE NOH AND LI
Analysais Krabi Mae Moh Li
A+ Analyses
Moisture, ’ 30,3 3549 2040
Dry basis, -
Ash 8.5 12,4 Vol
Volatile matter 46,5 44,5 45¢9
Fix=d carbon (diff, ) 45,0 43,1 504
Dea.fs basis, 7
Volatiie matter 50,8 50,3 aTel
Fixed -arbon (diff,) 43,2 49,2 523
Carbon 7047 72,1 71562 ‘
Hydrogen 4.5 4.5 500
Nitrogen 1.7 2.6 0.7
Sulphur 4,1 2,0 0,6 }
Oxygen (diff,) 19,0 18.8 18,6
Calorific value, Btu/lb 11,850 12,040 12,810
B, Forms of sulphur, dry ash-free
Total sulphur 4,1 2,0 0,60
Sulphate sulphur 0,20 0,11 0.1%
Pyritic sulphur 1.68 0,69 0,66
Organic sulphur (diff,) 2,22 1,20 039
Co Analysis of esh, weight, %
§i0, 5¢95 9.36 23472
A1203 10.49 7461 19,54
].5'0203 32,60 10,05 18,17
740, 0,17 0.14 0,50
Ca0 10,63 29.59 11,48
Mg0 9.47 8489 3,04
Nl20 3.44 0.44 el
K20 0.51 0,29
l’.‘,O5 0439 0,60 1.09
i(-)l ) 27,20 30.86 13,28

Source: 8, Rachdawong, Department of Mineral Resources, Thailands
"Fundamental Properties and Utilisation Potential of Thailand Lignites™,
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15, Low temperature cardbonisation laboratory bench scale teste on Li
lignite made Dy Krupp in 1966 gave the following resulis;

Char yield 95,7 % (dry basis)
Volatile matter 443
Moisture 0.9
Ash 8.6
Fixed carben 86,2

16, Similar laboratory ecale tests have also been ~onducted by the Central
Fuei Reeearch Institute, India, and by Eastern Associated Coal Operation,
UBA, The general conclueion was that Li lignite low temperature carbonized

briquettee could be used ior low-strength applications such as in small/

low-shaft blast furnaces, etc,
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ANNEXUFZT V.

List of pre-rcduction and dircet reduct.on
plints_dn the tlorld wsing nolid roduciants

Tt i3 advisable to clearly dcmarcate

and understan’ the differences botween a

highly motalliz-d product (sponge) for dircct
stoolenalting in th: electric arce stmel melting
furnace and partly nntallized product for iron

maliing in an clectric sub-inerged arc iron smelting

furnacey tnh? two products are diifercnt from

che another chicfly in respect of the degrce

oif netallization and the end-products they

directly produce, viz., steal and pig iron respectively.
This distinction 18 to be clearly underctood in

view of the anomalous claims made in respcct of

their successes and failuras vis-a-vis the !
motallization tachnologv., Direct reduction
reprcsen.ts almost the complete solid stata reduction
of the oxides of iron in the ore; the directly
reduced sponge iron is suitable for chai‘ginq

to a stcal making furnace for melting and rafining

to stcel, The pre-reduction is the partial reduction

of iron ore in the solid stato; tho pre-raduced [

sponge is suitable inter alia for ironnaking.
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Table 1

T e T T 2 8 T e—
'
Yro-redi, tiun procansy | Iariwg tieve] lawate :.:rno: =1} Elkom Hignvel:/Ulkem SL/FR
poant asi locabion e KFivke Iron md | (35rs SeecT i.m Foaniclmia e tae ek,
Saloni:i Wigh-  Ltesl Ce, Fatanras Zrlesarnice g Steel Co,
way, Greecs Japan Venaguela Siopjn Corpe,y Witbmk Seoul
Yugoslavia South Afp.ra South Korea
(LGEGT kilne made
to EIXIY denipma;
Plant - upaity, t/yean
Hot mrtal Pro-redured 40,000 120,900 540,000 a8, 00 T,
crarer
; Produ 1cn emaiptartg
DAz k Y Fre~reduction of
! Ratazj baan - Loz, late:\tic ore |
¢ eperatire and One Six Pive Orie
1 rors to start
am 1973
) - Kirn, Fimos G2 mdigd 1450 M dia, 135 m dia, 4415 r dia, Amdia, { 4mdizr A om
PSS . ; < prehes
{ 00w v died 3 e l7m L LN ] Y 6K m :l\-::xnn rhcatiny
Unelting ~ Nox, 4 clectric smeltd One One Yad 2 Pour One
iy furmaces
= Capocityt 25 mYA to produrd 14 aVA Yiavi 3 VA b 3) mvaA 28 mva
\ ferro-niciel (19%. 4) WA
| N1} and alas{ 3o
' Fa) wlach is auﬁ
| carded
? exygen converters
(1% 4 cup, cech)
1o producs Paliy
(26-1327 i) ama
elag containine
¥ Pe currently
discarded but plamn—
od 1o yield irom in
future,
Ruw materisieg
lron ore -« Quality lateritic nickeli=  Bameficiated] Fines oon~ Lumpupgraded ore Lump ore Lump ore and
fcrous  iron ore iron eand centrate {chamusite) Po - % pellote
tarima(2)/Puboie(?) P - 574 Po - 50-99% Po - 047, L Pe - 43-5
Pe 33,0 w0 10,12 80, - 1617
: 2 1] 710, - 136
¥ 1.4%5 1,20 no- ot ?
Fry0, 2.9 L2 £y
€0 0,07 0,08
~Sine WA, KA, 10 - 40 mm N, 8-20m
renget
Reduwetant;
- Quality =Coko reportedly Natural coke| low grade Dey lignite 3 tuminoue Anthracite
- plans 1o use Pele - 14| comd ol ceke coal PoC, - 627
linite frem . ¥ P, 0% Polo - 39/ P.C, 5% ]
Piolemaie Ak -nd | v oo Ash 10 § w - 32! Mh - 332
Aoh - 1% w - 42:, Ash - 124
= Sise ronge - Ash - 2%
rer ! 15 . Panee 2-60 - Pines
Preduct and usags - m-nmnoao\ Pre-ivdured | Pre-reduced Upte 375 reduc~ | 3% pre-redwe~ 107 pre-reduc-
charge (900°C) ~old het charged %ton, hot tien, Mot tien, cold
Pa¥i and Po- charged charged charged charged
onriched elag
- otoel talletn
i svart wp 196, 1961 196) 1364 1963 1999-70
ﬁmmlnt" ; pre-reduction pre-reduction
close d i ¥rlro ahut and etes)-npk-
{ since last dewn 3inne inr ahut down
i 1211 pPYManartly eince 1771
t rmanert]
] &% repurtcd

Nownea Plar¢ of
Secaftl de Nyovel

e e e
QO 000 Lrra ot forroe
nickel fvear o rons
00 e 0t nimyel
(1)

Furiher cypan or plos o
1o proiu LL VI

of michel contasn {1n
forro mirky

6 old rotary . 1lnc
L new rotary natne
LT B T TN

YOP proheni., , arires
and some e ereau
atOSAOC L telow th
saee at which aintered
ore ringe form

Hot blend ie sent (o
S old (limY) and

2 New (13 mV au-h)
electric smeltang
furnaces

Garnierite ore contoining
iron and ric.nl oxye -
Total conmumption in

2,5 million t/y

U= 20m

coke with o11-
firin: (for heatar:)

Predried, preheatnd
and somewhat
prereaduced charye

1n the sixtiee, the
plant started and
ir 1160 ma:or
eYpARAION tuok place

1/ Compiled by the writer.
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List of World Direct Reduction Plants
Based on Gas and Solid Reductants y

1+  Commercial Aintarest in direct reduction has quickened recently, due
to a combination of factors, The technology has reached a stage where
there is ample evidence that a number of processes are now both economic
and technically efficient, In addition, direct reduction seems eminently
suitable for use in the energy-rich developing countries such as the 0il
producers which possess natural gas deposits, These nations now also
cusmmand tre funds to develop large-scale industries, and appear to be
wiliing to take the plunge with a relatively new iron-making technulogy,

2¢  In the indusirialized countries direct reduction has played a
Lele¢ssarily more muted role, given the existence of established iron and
steelmaking, The proposed BSC plant at Hunterston and the Spanish projects
for example, are primarily aimed at covering actual or predicted scrap
deficits, It rema.ns to be seen whether the Spanish plents, if approved,
can operate economically given the necessarily higher cost of imported
natural gas on which they will have to run,

Je It can be expected that merchant direct reduction plants will be of
growing importance and that traditional iron ore exporiers may prefer to
build such plants to add value to their exports, The effect this develop-
ment has on the untreated iron ore and scrap markets may be considerable,

Country, Company Location Process Capacity Start-up Status
(tpy) date

ABU DHABI
Government/

Kawasaki Steel Midrex 1,000,000 1978-9 agreed in principle
ARGENTINA
Dalmine Siderca Campana Midrex 330,000 1976
BANGLADESH HyL under feasibility

stage
BOLIVIA
Sidersa Mutdn envisaged
BRAZIL '
Agos Pinos p atini Charqueadas SLRN 60,000 1973 operating
SL 250,000 1976  planned

Construtora Jose Juis de

Mendes Jr, Fora envisaged

17 Based on the 1ist published in September 1974 by Metal Bullet;
modified/updated to present the latest dat "t to7e

Monthly and
& Up to November 1974 by the writer,
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country, Compeny s stien Precess Capacity 3tart-wp Jtatws
(vpw) date
Brazli (- .ntld)
vosigua Sente Crus Purefer 300, 1976
=Bl Ker? SA See Joeé  Nidrex 424007 1375  plammed
des Campes
usida Behis HyL 18,00 1)74  epsreting
CANADA
Falcenberidge Nickel closed dowm
Mines Sudbury SL JQy 1Y 1)72
3idbe =Desco Centrecosur “idrex 4030 1573  epereting
Kidrey 63,00 1)76 plant ordered
Stel. o Griffith “ine,
unterie SL 545,000 178 plant ordered
rOTPT
Gevernment in joint e, Dakhelle idrex 1,600,000 1M agreed in prin iple
Aidrox 3p400,0C0 1302 envisaged
“RANCE Teoul suse Nevalfor 1300 1963 pilet plant
QRESCE Kabells RyL ) SUM VT under negotiatien
WIST CERKANY
August Thysoen NMUtte Oborhausen Purofer 100,000 1372  pilet plant
Hemburger 3tahlwerke Kenburg Ridreox 400,00 1N eperating
INIZA Oul jret L $L0,L 00 feasibility etage
Andbea Retary ilet plant
Predesh kiln 30,000 21)79 WIne Ploject)
LD MEBIA
PT Xrekatou Ferrestaal Angyer-ler ML 1,000,000 1)76 plant erdered
TRAX
Natiomal Irenian Steal
Industiries Almses Pusefor IR GO0 19796
Almres idrez 1,200,00¢ 1976 waler censtruntiom
b Ryl 1, X24020 1976  plant ordered
Bender AVas Midrex 2,000y V0L agreed in
39004 LCO principle
IR Khor A) Wyl 1,190, 0 ageenmnt signed
Subair ot wer 3904 '
ITALY
Siiesusgics Nemfulomme Nemfuloae Kingler 10,C00 197}  pilet plamt
JAMNS
Chib%e 290,000 partial redu tiem
X Pungeme U 900,000 3974
Eitecht Netale A4, Yoy "iheog~
derfere
Kewesaitt Steed , Nioushiss rotary kilmi
pereting
Jigpmm %0l Oemp, Mrehate (BSC precess) @t 1. plamned for

ocemmercial eporet.




Comtry, Conpany lescetion  Precess ?.-)uv Nert-wp tatus
date
KUMAIT
kwait Iren mnd S%eel Ceo, Pwatte 4% ,0C0 &t Aender stage
L o M
Eylea Memterrey Ryl 33,000 1387 epsrating
&) 185:'700 1960 operating
Wt ¥63,007 1974 eperating
Hylea de exi-e 84 Puedle WL 230,000 1370 operating
Sidesdirgt s Temse Yera Crvs WyL 17C4C00 1967 tperating
NIV ZRALANY
at ro~
You Zealemd Steel Aodvonx LM 130, %¢ 1970 mxm
serious treudles
o omdered in
Plant eperations
PLitl)
Siderperu “ =« dotelils are 20t avelladie « - - Ro~use of } ~ememt
kilne plamned
QATAL
cma:-as in Jelmir 3ue000 1377 agreed in prin-tple
vent ire
SAUDT ARANZA
Fetremin in jeiat
venture 3.m'w0 agreed in mm.
3 UM APRICA
Dunsvart Iren and Stesl Sement Xrupp-tam 130,000 2972 operating
Highveld Fteel end
Taned\vm HOek lwgl/Mhe 440,000 1963/T2 partial retuctiem
Lel/Rbem 0000 /T Pertial redu \ies
3N KGREA
In bem 3tecluwerhs Inchem sLm 150,000 1970 partial redw- tiam}
vlesed dewm 1971
Preness Feat & 509,000 sudject 1o
¢ sovern-
Uishreges ’ amt agpreval
Sarcelame
Prengss Mlbes 8104000 oabjecs to govesn-
Predecase T Y 3004080
am' ggpreval
Siderdagice ¢e tigesives Midven 408,080 olhje:t %0 govern~
Oibral tar amt egproval
L ]
Gringes Seed slesmd Boegmense 40,4000
» 130,000 3911 fop toem powier
Heogmmase Usagmmese  Noagmase 30, iy
Semdvik 18 Gmdvin @9, 000
& el Nv, Ssfeve Jo, 000
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Countys, Compen’ wcatien Precess Cepa-ity Start-gp Statue
(voy) date
TAIVAN
1mr tng 1ron Verks in
joint -0, | AV
THAILAXT
Colie iteal Kechsiwg “idrer 48,70 nlsnned
TRINITAT
Govamment in joint @, Warex FMy 0. asreed in prin iple
TWINIA
Jovornment in jeint o, Gabrs hidrex 1,000,000 1976 agreed in prin ilple
Mt §
“Lan Ismir 290,020 1975  plaaned
Ji
i'crrofeed Ltd, Runtersion v Gt O 1T sgreed in prin iple
B3 Huntersiom Midrez 40900 1977 ;visaged
woh :
Armm-o Stesl Housten Am o 150,010 137} operating
‘morpetown 3teal Corp, OCeargetom idrver 40540 1ITY oparating
Jeorgetowr. Texas Josment or
jteal Corpe Georgetom “Adrex 40C, 00 plamned
He'la “‘ining Casa Jrande SLW By 178 plmmt ordered
Tisgare “etal (A14d= s semi- cumer-ial
Chalmers) 3. 0L 00 operstion (rotary
kiln)
‘roron Steel Mills Pertlend,Ore, Mdrex & 19C,00C 176) eperating
epublic teel Arisens 4004000 st feasidility
stage
s
National Steel Ind, Cwrek uidrey 24 1378 1ot stage agreed
in principle
widrex Lin nd stage
Starly ‘skel wmer ~enatre:-tiem
Y RiZULIA
Aneria Zle-4ri g del Yatonses §0C S at feasibdility
s stage
“ior de Veneguala Cuysna Fier 4X4C00 1775  plamt ordered
rine o Mining Pasrte | v ] 1,000,000 19T rﬂm redu tiou
Jrdss initially ), eperat,
Cidor Yatmsas  Ridrex O, 000 1376  plemt erdered
Sider Paarte Ordas Wyl 365,000 1776 plamat endesed
YUOLSIAVIA
Judni i-i-Selesara, g je Rhea $00,000 partial redwtiems
hep jo Joned 19T
2A00A
Tika L lusshe L 290,000 1976 plamt erdeved

AT, SE T T et g
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QPEMTING WVl PANTS
i PRODUCTION
METRIC TONS OF
COMPANY LOGATION SIART-UP  FRODUCT PFR YFAR
FESA I Monterrasy, Mexico 1957 95,000
FESA I1 Monterrey, Mexico 1960 " 260,000
TAMSA Veracruz, Mexico 1967 220,000
Hyl.SAMEX 1 Puedbla, Mexico 1969 315,000
USTBA Bahie, Brazil 1974 225,000
FESA 111 Monterrey, Mexico 1974 420,000
Sub-totel 1,535,000
SONTRACTED Nyl PLANTS
SIDOR Guayana, Venesuala 1975 360,000
HyLSAMEX II Puebla, Mexico 1976 630,000
Kraketeu-Ferrosteal Kota Java, Indonesia 1976 2,300,000
TIKA, Ltd, Solwezi, Zamdia 1977 250,000
NISIC Ahwas, Iran 1977 1,000,000
Ministry of Industry Xhor Al Zubair, Ireq 1977 550,000
Ministry of Industry Khor Al Zubair, Iraq 1977 935,000

Sub-total 6,025,000

WAL .L.360,000

Annual ratings based on 330 days/year.
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