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Preface -

TheGover'nment of Jepah::r m .I;eé.pense to the ﬁedu'eSt of the
4."2._‘_‘Government of the Repubhc of Indonesia, undertook to conduct a
'_feasibillty survey for' the iron and cﬂ:eel development in Indonesm
: '-_"',and entrueted the exeeutlon of- the survey to the Overseas Techmcal
4:-.': Cooper‘atlon Agency (O '1 C A ) Bemg congmyant of the importance ..
- '_:of iron and steel indus‘tmes in Indonema the- O, T C A, organued a
: ‘:_.et.l:rv.ey. .team.con.xpmsmg elght .members, headed by Mr Taklt.c..u
_Mltsul Deputy dlrector of engmeermg and eonsultmg leISIOH of
| 'Nmpon Steel Corporatlon and dlspatehed J.t to the Repubhc of Indonema

for a perlod oi' 32 days i‘rom October 4 to November 4, 1872,

Thalll‘l.ce.i"z__o fhe kin&ieoope;__*ati_on of_ tﬁe Gover-nmenf o.f.lndone'sia,
the survey was cafried out satisfact'o.r'ily and the report is now ready
for p‘reﬂsen‘tatﬁien 1:1>e'rewith.'. On behalf of the O, T, C.A., T would like
to' t'ake this opportunity fo expfess_ f_ny deep gratitude to the authorilies
“of Vafious agencies of the Governﬁnént of Indoﬁe‘_sia. concerned, for
theif w‘#holéhearted cooperation and su]:{port extended to the team in the

execution of the survey.

R
—r—r 1

////a/é_ﬁ_,

KEIICHI TATSUKE -
Director General Qverseas
Technical Cooperation Agency
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Chapterl Intloduction o

fThe team, consisting of eight :members (Exhibit~ 1),. sent by the Overseas 'I‘echnical
: -'Cooperation Agcncy in accordance with ’rhe agreerﬂent made between the Government

'[-:_ of the Republic of Indonesia and the Government of Japan carried cut its 1nvestlga- :
l;:._rtion with thc cooperatlon of the Directcra.te General oi Basic Industry, the Depart—-
"':-ZI_fjmcnt of Industry, betwccn October 8 1972 November 3, 1972 The assigned
objectives were. e R . | S

a. .- .jfcarry out stcdy of me.rket dcmﬁd pattern and product requirements up tc 1985

i b. .' -establlsh a maeter plan for 11 on and steel industry development that includes

types of productlon, capacity a,nd favor&ble Iocation
S C.. estnnate the investment and production cost for a specific industrial establish- _ .
ment

Details of these obj ectives are attached as Exhibit-2,

The tcam hed many Interviews with prc.mi'n_ent gcverhmentel officiais, and cff;cielezl

of natlonal and private ccnipaﬁies directly or indirectly corineci;ed' withthc Qev:elcp_— ‘

ment of the iron and steel industry and the steel consvming-induetr{es;' ".I"i'eld'tri'ps-.

were made to Bandung, Cilacap, Yoqukarta, Sumbaya, Medan and to the Cilegon <

- Mervak - Anyer Loyr reglons. | |
The_ survey schedule is attached as Exhibit-3,

" The information collected and the findings m_a&_e during this survey per_icd, v{ere g
submitted to My, Ir, Suhcrtoyo, Directcr Generai, Di_recgoret:e ,(‘zenereil= for Basic | _
Industry? Depzﬂrtment of Industry on November 3, k"1_972 in the-icrm':_cf :ac _l_pte‘rlm' L

report,

- -1 LT



.:;j __-The team is continuihg its evaluation of the survey. ‘ And particular emphasls is
belng placed on the analysis of the steel market, the speeification of production
-‘;;'facilities, infrastruetural works and financial appralsals of the team's proposals
_and their effects on the national economy-,:. ;.i- o

i fThe team hopes that this report will be favorably 'zccepted by the Indonesian

e Government. It also wishes to take advantage of thia report to express its sincere

gljatimc_i_e. for,f_che cqopg'ration__ _and as_sistance_extended-by the IndOnesia'n Government. '



* Ghapler I Current and Futuxo Trends i Stoel Demand

i) Current 'I‘rend

" E'I‘he Indonesian eoonomy got rid of Stagnation and assumed an upward couree

En whon it entered the first five year plan (1969/‘?0 0 1973/74) and ite Gross

o "‘.Q_Domestw Product {GDP) on a real term basis has shown an average growth rate

.of 7 1% during the past few years. _ The team aoknowledges that this upward
j:‘:: ," E.VSWing s due mainly to the Government's sound fiscal policy, its positive attltudeE
,.to ioreig*n aid and the increase of foreign plivate investment into the country. - ‘_‘ﬁ :
o 'I'hese Government policies havo brought about reactivation of pending develop: o
: -ment projects, rehabihtatlon of economicrstructure and general 1mprovemont et

.in the living standards

- In oietv .of thxs 'economie chang'e, the demand tor"steel__hae- risen rapldly inthe .

last few years, (Refl, .to Ta.ble. 1- 1} | - |

Reflecting the nature of the 'aforemention_ed.'economlo 'reoo;'l_eiy,; Ithe"oo‘nsumptioo -
of steel in the buildiﬁg and etvil englheem‘né sectof;‘ occt_lp_ied a 1_a_1“.ge part of'fthe“._'- _
total steel consumpiion. The manufacturing activity Vaieo 'reé,eined 1mpetus _Wi_tﬁh_.
the first year plan. .The competent aothority eetiﬁatee __t_hat-the };.rea;lrz'ly"__gxtot\gth' |
rate of steel.consumpt.ion in light indust'rie:s' has'.beerll tn the ='n'e'i‘g‘h't.f.o::r:hoo:d_ o_‘f. 10% o
whereas the steel domand of basic mdustries has just started to grow. .: -‘ A
Although it is true that the steel demand mainly for steel pipes and fabrmated
steel structur es, for the development of petroleum exporation and production “ :' o
has oontributed much to the gmwth of steel oonsumption, 1t can hardly be said

that this sector has been the mainstay o_f steel_demand.-' (Ref_. to Tabl_e 1-&_,2_)__.



| ":'_':.Regiona.lly the Ja.karta area represents the largest steel oonsuming fegion a.nd
the Surabaya area. and the Modan area follow. . Steel demand is estimated to havo
'reached 668 ooo M’I‘ in 1971 {CY) and 764, 000 MT in 1972 (CY) ona fmished

:::-._‘ steel basis.E When averaged for the yoars 1970 ) (CY), the ftgurc 1eaehoe |

o '641 ooo MT; (Ref to ‘I“lble 1-1)

"-__fi -;A simpliﬁed pattern of steel demand averaged for the years 1970 - 72 (CV), is

: "‘.indicated as follows. B

long products. | _. | 43. 8 %

- : glat__pxjodd'cts i 34';6 %

tubularproducts * 21,6 %
L 00,09

When welded pipes are included among flat products, because the former ave

‘ fabricated excluslvely from. the Iattex, the above pattem changes as follows,

: long products , 43.8 4
" flat products 47,0 %
tubular products 9.2 %
100,0 %

Lll)‘-_ ’I’he Future 'Pl"oepect of the Natloual Ecoriomy

.-:"I’.he‘ lﬁfu_fe oodrseof the grthh rate of steel demand depends upon the GDP rate
.of growth and the pattern of this growth " The team notices that the oconomio

: pattern in the country 13 gradually changmg from rehabilitation 'md stabﬂmatlon
_into real development in various -economic flelds, particularly in manufacturmg

.mdust_rie_s. _(Ref_.‘ to_Table' 1-2,)' This change in economic patfern may bring



o _:about & short period of stagnation. : Howemr, the team is of the opinion that the '_ "
- -.,‘eoonomy will revive 1n the couree of implementa,tioh of the second five yea.r plan,fj.:';_

;and that the GDP aver'tge growth rate will exoeed that of the first five year plan. fl::_

- ;But the extent to which further pet1 oleum development w111 oontribute, _oannot be o

S o _prediotod at present. The te'tm‘s conservative estimate in this fteld is due to the-__'i‘f

"_lather slow growth rate of petroleum exl)ort in the past few years. : Taking into

L conslderatlon this prospoot it is expected that steel demend wlll oome not only .

_;"from rehabihtation and 1estabilization, but also from new development fields, -

.: resulting in a wider coverage of consuming seotors.. In other ‘.vords the future
. : prospect of stoel dema.nd will be. supported by prwate investment as well es bv |
: ‘pubho expenditure, i e. s ‘by the en]a.rgement of manufaoturing seotor as well as g
by governmental mvostmont in improvement of infrastmetm e. |
The toam understands that one of the "gulding" prmoiples of the second f1ve
- year plan is the augmentatlon of employment. Consequently, manufaotul mg
industries will be given higher prlority than 1n the preoeding p}an. In thlS con- -
nection the well-balaneed investment between manufaotu ring, especially basxo ‘
industries, and infrastructure .wi_ll l_)e the 001‘nerst0ne Of the s’eeond tiv_e year _

plan,

'I‘he pl ominent cconomists 1esponsible for formulating the second five year olan
stated that the average growth rate of GDP (in a real telm basls) in the 1970'
ranged from 7,0% to 8,0%, Ther ofore the team deeided to adopt 1. 5% as the - L
‘average growth rate of GDP during the second five year plan and 8% durtng the - L

third five year plan, (Ref, to Exhibit 4- 1)



) Tho Futuro Dormand for Stesl
In forecasting the future dema.nd {or a.p.pa”ront consumption) for steel the toam '
o _:‘adopted the foilowing t}ireo methods.i B |
i a.) | summing up of seotor by seci:or demond forooo.st _
) b) maoro-analysis using Gross Domestio Produotion
c) macro;-analysis using Gross Domestic Ca.pital Formation
'I‘ables 1—3 and 1-4 show tho results of a) method It consiagta of summihg up
i 'sectorial end use amounts of steel basecl upon various published mformation and
_".information obtained from Government offioials, bankors and traders, The
L ou_tline of _theso tablos_a;x_'o transor_ibed beIOw.

L. D apparent eonsumption of
year : finished steel (1, 000 MT)

71 . '_- 668

i 74-:' o | 933
79 | 1,651
84 o not available

“The Method (B) (Rof. -to Exhibit 4-2) consists of multiplying the apparent con-
' Su_rhpii_On of fih'iSHod steel in the past by assumed GDP growth rates plus 100%,
The results are _s_how‘h below,

'appai*ent consumptio:n of

‘ iﬂi‘i ' finished steel (1, 000 MT)
Cdem 668
'74.-_ o 940
79 1,717

84 2,917



EE sumption of finished steel in the past by GDCF growth rates whwh is cajculated

i o from assumed ratio GDCF/GDP plus 100%, The results are shown below.. ; ':ﬁ

| 7 'I‘he Method {c) (Ref to Exhibit 4—2) consists of multiplying the apparent con-, :'_

R apparent consumptlon of N
: year T finished steel (I 000 M’I‘)

1971

| .’:4; : N T e
The figures obtained by the u;r-eé "métnoagf-afa éiﬁn'mi»ized'bem{vi;[ S

apparent finished steel: consumption e
: a, OOOMT) R

year {8 method (b) method (o) method' e

1971 (actual) ’ _668.—0 R 6680 ~ ges, 0 el
TR 9326 sd0.0 940;'0_
79 L8 470 1,680.0 e
84 not available 2,017.0 3, 000.0
It is io be noted that there is cloge correlatioh bétween all figure.’s.ﬂi 'Ih otﬁef B -
words the flgul ¢s obtained by (a) mcthod are proved reliable by (b) and (o)
methods, ’I‘horefore, the team aclopted the beiow-listed figures for its a,nalysis

of the siegl market,



Forecast of Appa.rent Steel Consumption

Sy (finlshed steel _basis) (converted to crude steol basis)
c L L, 000 MT) 0 (1,000 MTY
Soyear s (PBI' Capita, Kg) SRR - (per Capita, Kg)

Caem 668.0 -(. 5. 6) R 853 T (7.0

'"'-‘“.i:'.f"i""i"":;if'!f .:3 9330, ( . 2): S 1,190,0 ( 9,1)
L T 1 651 o (11 4)_ R . 2,100,0 (14, 5)

Cea L '::_2,_92(?.0.' (17.9) S 8,730,0 (32.8)
" From the above the following tabulation is made.

I 'aﬁiﬁllﬁa'.‘l:g;i"dwth rate of "'_st_e'el consumption growth
o period - steel consumption " rate/growth rate of GDP

1971-74 Choaws% L6

75779__ 12.4% 1,33

©so-84 o 121% BT -
Prodict mix is tabuia_ted from Table 1-4,

. 1970-72 _
- average 1974 1979

long pfodu,ct 43,8 % - 42,0% 4L,2%
flat product 34,6 - 35.8 - - 38,3
tabular product 216 . 22,2 . 20,5
- Tt is to be noted that the percentage of flat products will increase with the

. ihc’fea's'e' in the GDP share of the manufacturing sector,



'.'*c'naﬁté'f I_II ' Eetxmated Production of Existing Stcel Mills and
e Mﬂls Presently Under Construction ' :

""Exieting steel mills and thOSe presently under construction can be divided ihto the

'foliowing five categories-

1) Scrap Rerollmg MiIlS
: ‘:'\:‘-':‘These mills produce concrete reinforcing bar.s. oc ﬂat bare frcm ecr'tp ritincipallﬁr
o ;,;derived from ship breaking. __ At this moment 9 mills are in Opera,tion., (Ref,. t_q 7_ _'
if*. -_Ta,blez—laandz 16) e i | S :
N Accm dmg to the statistics supplied by tho Directorate General of Basic Industry,-*-é;
thelr licensed capacity on a two Shlft basis is 142, 000 MT/y, but in the light ot |
.observations made by the team at several m1lls actual production is thought to be" 2
about one thirci of the capaclty just mentioned Therefcne, the productmn of
' .fimshed'steel in -1972 is estlmated to be about 50 000 ‘MT. _EXcludmg_licen'seee -
who ha,ve never reported about their project, but including licensees who have :
started their construction (except P, T. Krakatau) the estimated produciicn in .'
| 1974 wﬂl be around 60, 000 MT. Producticn of these mills is sevcrely rcstucted 7
"~ by the shortage of rerolhble scrap. Consequehtly. any future increase cf pro-— _ |
duction will not be remarkable, . The tcam rccom_mends that_ th_e Government‘ .
eneouTage ship-lireaking works, But even if thiei'e realiee{i, _tha :cli_l'ls-tv.i.llll.
have tc.dcpend partially on iinported re’rol.l'a'ble scrap. c_r billets .i)itfche'scd in'. tjl_'ie. -
future, | | | |
i} Rolling Mills with Melting furnaces
At present three rolling mills with furnaces are in operatticn. One of the mills

operates an open hearth furnace, whilc the remammg two Ope.rate el GCtric N



furnaces. Total productlon 13 expected to be 40 000 M/ 'I‘ in 1972 (Ref to.
' ’I‘able 2—-1) One of these mills has another fumace under conetruction and a few
7' ".' iother rolling mills are planning tc conbtructing electric furnaces. However '
5 “._:_'availability of purchased scrap constitutes a glave problem since the amount ot
._ scrap whlch can be collected in the country ie limited Therefore, thc p1 fce of
‘scrap, cunen’sly about $20/M’I‘, wﬂl inewtably rise tc $4:o - $5¢/MT the inter~
B ne.ticnal price level of lmpcrted scrap Due to the high interest rate on bank
'loans there exists the strong pcseibility that scrap impcrtcd intc Indonesla w:It
exceed the international price level Therefcl & the team estimates that the
. 7'_..::-production cf these mills in 19'?4 will be amund 80 000 MT, Inthe future this
| ffgroup cf mills may have to depend hea\uly on ecrap or billets (or b1llct~51ze

- _--ingot_s) p‘u_rchesed _fr_om_ o_utsidc.

iii) Galvanized Sheet ‘VIllls _

Seven mllls (Ref to Table 2- 2) scattered widely throughout the country, are

- presently cperating 10 Iines. Raw-material cold rclled sheets are 1mpcrtecl
mainly ircm‘ Japan. _The -total .pr'oductioﬁ'cf these mills in 1972 is estimatec at

i ‘ebouf_: 9_5,—_00(.)‘_M-T. More lines ave being constructed (Ref, to Table 2-2),
P‘rqduetion-for. 1974 is expectec to reach 109, 000 MT, Competition among those

i mills has t)'ccn very kc’cn" and' the growth of demand wi_ll not be sc¢ {ast as in the
'p:astl_.few years. It is alec expected that rcofings.and sidlngs made of gal_vanized

| sheets willhave to compete with substitutional materials such as tiles, plastics,

woods, ete,, if sales price of galva:n_i'zcd sheets exceeds a certain level,

N LU



iv) Pipe Mills

_.Currontly galvanized (or non~ alvanized) water pipes ranging from 1/2" to 4” ; :-

5 are produced by 8 eleotric straight welding lines at 6 mills. ‘I‘wo of the 8 "aro for

| ;,gsmall diamoter welded pipos for oonduit tubes and furmturo (Ref to Table 2-— 3)
::The total ploduction of pipe in 1972 is estimated to bo 21 000 M’I‘ A few more
S ":pipe lines are undor con-st“ruotion, but the competition a,:mong thom is getting e
- :'.:_-:'sevoio and consequently will tend to brmg down the average utilization rate of

‘ '_ .;cap'wity Produotion f01 1974 is est:mated at 30, 000 M‘I‘ Bosides the above
o linos the HoogovensnIPI Krakqtau group is now constructing a 4" — 62" spiral |
'.pipe. mill in Cilegon. The team was told that two more iines would bo added later.-"'il

e . Sinoe the capaoity of thoso m111s depends upon sizes to be produced it is difficuit-..‘-f.

to estimate their productio_n for 1_974.

All skelp (or slit hot and cold coil 8) is ir‘npo_rted. f:ro"m.ahros.'d'. ST

v) Wire Drawing Mills
Presently three mills {one of them is P, T, Krakatau) are in onisrat_ionsn.d‘_one"j _' '
mill is under constmction (Rof. to Table 2-4), Tho estimsted.broouotion of -
drawn wire for 1972 is 10, 000 MT and for 1974 30 000 MT Smoe wire products .
are wr.(loly used in housing, fal ms, roads, paoking, containers, eto., it is |
believed that the demand for wire will rapldly increa,so. The _team oons_i_der_s .
thal the Government should encourage private invest'mont in ‘wire' pro;l_uo‘t. . ..
manufacturing, and since this mannfztcturing field is relat;iY?llyj_;ls'bOr' intensive '

and production units are small, it will contribute to region'ai_ tle\}elonni_ént; -



. Al estimations axe summed up In the table as follows;

unit; - MT

o emtegory o ger2 s
o so,000 60,000 -

g EER . o 95, oco_ 109,000 __
Sde o 81,000 30, 000

e 10,000 30, 000

+) spiral pipe excluded,

EETIE



' Chapter IV Thé Infrastructurd from the Standpotnt of Tron and Steal Industry -

i} Geographical Features of Indonesia, and Maritime Transportation

3 ‘”"'=”':.'Indonesia consists of Java, Sumatra, Kalimantan, Suifiweei, Irian Barat and manyi“-

"'f_g: 'other isiands. -The center of the country is West Java. This feature suggests

o E _that well deveIOped interinsular and ooastal transportation are of paramount

importanoe to nation—wide industrial and commeroial activities. A large~ scale :Z--Z

o s :fsteol indu,stry requires a nation-wide sales network

= ; The transport system is at present in a- very poor condition. 5 From this view_ : :

e point the team would like to remind the Inclonesw.n Government that one of the

i1)

: most important faotore in the succeseful development of induetry in J apan was

_' the eheap and well-organized interinsular and coastal transportation. In this

conneotion the team would be happy to hear from the oompetont authority that a .' :‘f“_'
reoonstruetion and reorganization plan for the shipping industry has been initiated.
‘Ihe team oompiled the following part of the report on tho assumption that the : "
interinsular and coastal fransportation would be substantiaily improved during '

the 1970'3. Otherwise the concept of a national steel produotion eenter would be |

meaningless and the integrated eteel plant to be proposed would not be abie to

oompete with imported steel products,

Harbor Facilitles
The four most important international harbors, namely, Jakarta, Surabaya,

Medan and Cilaeap were visited by the team, The resulls o{.t‘his 'survejf sh'o'w' ‘

~ that these ports will be able to become centers oi internationa.l trade and industry

if they are dredged and their loading and unloading facilities are strengthened

- 13 »~



B ,However, even after these improvements, they wﬂl never be able o accommodate. _

e ships of over 30, 000 DWT Thus they are unsuite.ble as sites for an integrated

“:;steel piant, as such plants must have a berth which can accommodate et least a

5 ;;‘__:50 ooo DWT carrier (Ref. to Table 3)

' _Therefore, one of the key factors in establishing a. master -plan for the {ron and

(o Ifsteel industry is to determine a suitable loeation for the conetruetion of a deep

- r-'.i]'water (at least 12 % 13 meters deep) harbor. :

ill) Electrio Power Generetion and Tranemission
3 __The iron and steel industry is not otily a large power consuming mdustry, but
'also its peak power demand is very high unlike the power demand in the
8 "_*Ealuminium or fertilizer industries. ‘ In orde1 to alleviate this high peak demand,
| o a large steel plant, even if equipped with its own power station, should be
connected with a rigid national power grid However, none of the fou1 1ndustrial
- E_areas. mentioned previously, eSpeciaIly the Jakarta area, are equipped with
B =.ptiwerful electric dlstribution systems. Consequently, it is to be hoped that the
' power. grid in the West Java region bhe up-graded to over 300, 000 KW and a high
o '_ ,voltage transmission li.ne be constructed from Jakaria to the North West end of

J a.va by the time the integrated steel plant to be proposed is completed

1, Water Supply
| A large soale steel plant uses a vast amount of water. Since in Indonesia,
. irrigation has the highest priority for- water, an integrated steel plant should he
located in a piace where an ample suppiy of water is available withoirt conflicting

with irrigation systems. At least 20 30 m? of additional water/MT of erude

;“5..7'14: -



W

- steol is needed whon 80% recireulaiion raté 16 adopted, .

Land Traneportation

= ":t:‘_fFor an 11011 and steel miil even ior one ad;acent to a good harbor, transporta—-_ S

Ea .tlon l:-y rail or by road is important for distribution of produots as well as for

3 :--:colleetion of auxﬂiary raw materia.ls. : A]so, it muet be pointed out here that the | :

: _' eqmpment for a large steel plant ie often very heavy._ In this respeot Indonesia s i

t1 ansportation systems leave much to be desxred Particularly the railway from ?'_

: Jakarta to the North West end of Java should be improved and the highway

o between the two places should be made capable of aceepting 15 ton vehicles. N N

vi) Land and ite Sub- surface Structure

.Land space necossary for an integrated steel plant is about 1 mz/yearly MT

(excl, land for a waterpipeline and a reservoir) It houses of employees, -
hospitals, schools and reoreation facilities are built outside the plant site, N
additionally 0,5 m2/yearly MT will be needed. One'c'an estimate ho_w la;rge”

neeessary area should be for this type of plant,

Since the equipment, such as blast furnaces, rolling mill stands, boiler's_and _'

p'ower alternators, ete, for a large scale sicel plant is very heavy, the load -

bearing force of the sub-surface structu're is a very import_axit faetor for 'lo_'eating 2

such a plant,

In addition a large steel plant tends to atiract to nea'rby areaevarioue nmhu"iaetui*é S
ors of steel made products, suppliers of auxiliary raw materials and mill supplies e

and plant waste material disposal faeilities. Therefore, some area should be

Lo 1‘5_._4'_- ;



reserved for these associated enterprises near the plant. In other words the
land space where a large steel plant ca,n be loe'ztcd must he large enough to-

constif.ute an industrial estate with a common infrastructure.

: ;:'. -Zvﬂ) Supporting Industry
of technology, particularly the mecha.nical and electrical industry which is
developmg in the Jakalta area. They should be further encouraged in order to

support the integrated steel plant to be proposed
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- Chapter V- Raw Materlals and Kuels for the fron and Stoel Industzy -

i) Iron OI'es

;"L':;:".‘:Q: ."‘ fAcoording to the 1esults of geologieal survey so far -cerried out in the coontny
there hes beon found no Iarge scale deposits of magnetite or hematite suitable for~
5 fi:_{;f: metallurgieal uee. (Ref to Tables 4 1 and 4 2) Lateritie iron ore bede (Table
?_'}'_:_:'__;4- 3) occuring 1n seve1a1 places 1n the Kalimantan and the Sulawesi areas can not _
:"l;fbe econonucally used for 1ronmaking wlth the presently avaﬂeble technology. i :
g -'...-:-'{:With regard to the sa,nd iron (Ref to Map 1 and Table 4 2) the depoeit nea,l o
| _Cilacap will be exhausted in eeveral years due to export of about 300 000 drv
: .j:MT/)’a The s'md 1ron depos1t near Yogyakftrta whieh is estimated at 20 000 000
dry MT has not been developed yet The exploration undorwmy (100 x 20 m grid
exporation expeeted io end during 1972} shows that the quality of this iron eand
R is likely to be infemor to Cilacap fren sand Wlth the present state of knowledge .
it is extremely dlfficult to treat 1t teehnically and economieally. |
~The SL - RN process, a kind of rotary kiln d_irect r_eduetion oroeese (Ref, .t.o _,
Exhibit 6-1), cannot be economicallj applicd to'this kind of ol"e_.‘ 'Ihel'efoi'e, the - :
only way of using this ore is by mixing it fo some 1imibed entent into sinter feed
for blast furnaoes. This way of use depends npon-the econo!ny-o'_t' tranepo_ftation :

method and cost to be incurred from the mines to Cilacap,

il} Fuels
Coals produced in Ombilin and Bukit Asam and other pleees' (Ta'blre"s)' 'are not
suitable for metallurgical use although some amount could be used for blending

cokeoven feed, Accordingly, the only domestically available fuei expected to he .
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i .'—, ‘used for ironmaking is natrual gas which may be found in the West of Java and
- its offshore area, The natural gas can be reformed to the mixture of }12 'md CO
' :_'by steam or by partial oxidation methods and used for reducing iron bearing

= 5-__'materials into iron— sponges or pre- reduced pellets- ThiS process is called o

o ":-‘-"natural gas direct reduction" and many processes appear in the lists of patents
| :'throughout the world. _ Out of them, the Midland and Ross Process (Midrex)
| '_f’-i"(Ref to Exhibit 5-2) and HYLSA Process (HyL) (Ref to Exhibit 5-2) has been
_: ‘:commercially applied in several steel plants. In addition U, S, Steel Corp, and
; ':Armco Steel Corp. have under eonstruction direct reduction plants featuring the
; : HIB Process and Armco Process, respectively. The results of operation in
:' ".."'._‘jthese two Amerioan companles have not yet been disclosed In all these processes -
' m mentioned above the amount of nawre.l gas (assuming 9, 000 Keal - 10, 000 chl/Nm3)
o j'_ineeded for produclng a ton of sponge or reduced pellet is about 400 - 600 Nm .
" fl_‘herefore‘, -in o'rder fo apply one of th’ese processes for 2 million ton annual -
: .p'rOddction of orude steel for'al_ minimuml of 20 years 12 - 18 x 10% Mm® deposits
:.of n'e'tura.l g;a_s (50% reServc included but gas for utilities excluded) must be found;
ﬁ‘he_ eirperts of l’ERTAMlNA informed this team of their preliminary exploration
' in West Java. According to thelr information actlve exploration is planned for
- the North gide of West Java in the coming years, but the probability of finding
E such a 1arge seale deposit in the extreme West of Java is entirely unknown. |
o Apart from West Java, large deposits of natural gas may be found and exp101ted
.-:".elsewhere in the eountry. However, combination of such a large depos:lt of
'natural gas. and a location of a steel plant described 1n Chapter IV may be very

; :'difficult to be found At any rate, this eventuahty cannot be antlcipated, Ther e-
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o .fore, if by chance suoh a combination is found it should be etudied as an entirely

% f‘separate steel projeet.: The team would further like to advise that thie matter

: be carefu]ly studied by inviting a feasibility etudy team coneieting Of direet :_‘
H iﬁr:f.. reduotion experts and natural gas exploration experts, being a.ware Of the teCh'.'m“
R ':'.‘-nical risks involved. : If the deposit of natrual gas in the extreme West of Jave. -
] *I‘is 0 . a small scale, the gas can be very effeotively used for thermel eleotrie
; ':poiver- generation and reheating furnaces of the oonventional integrated steel

;plant, beoause natura.l gas is an ideal fuel from the environmental standpoint. i -

.iii) Auxiliary Rew Materials
According to the information obtained at the Geological Survey Institute, hme- :
stone suitable for mctaliurgloal purpoee can be found in West Java (Ref to A .'

: Table 6) Dolomitlc limestone or 3oft dolomite oocurs in East Java and

Manganese ore in Weet and Central Java. But there is no assurance that these |
resources can be uSed for metallurgical purposes que.htatively and quantitativoly.
The team was informed of the availability of ingot makmg brieks from soime:
factory in Bandung, although high— grade refraotory materia,ls have to b‘e imported._
As for ferro-alloys, it is to be hoped that eleetrio power genel ated by Agahan .'
Project will be made available for produeing neeessary amount of ferro-mangunese

and forro-silicon,

iv) Possibility of Import of Raw Materials
As mentioned in the previous baregraphe Ind‘oneeia is rather poor.in' 'fe.w mat'eriai o
resources for the ivon and steel industry, but geographically its position is

favorable for importing them hecause of 1ts proximity to Australia where iron - S

“ 1o -



o ores of good quality and coldng coal oI medium and high volatﬂe types are abundant
'and thelr priees are comparatlvely lower than the average inteuntional level.
o _(Bef. to Tables 7-1 and '? 2) In addition this proximity to Auotralian raw materials- :

i‘sources beneﬂts not only transportation cost, but a,lso running capital due to short

: __'-Z=_'voyage time. : In other words Indonesia is more advantageously located than Japan

e ‘and Korea for metallurgical raw materials. -
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- Onaptor VO ows on the Proposed Important Steel Projects . -

.) Cilegen Reactivation Project

i a) P T Krakatau is preparing to reaetivate Cﬂegon Steel Plant which was.
3 5-::ﬁ]___ :_‘;partially constructed a decade ago on the advlee ef Consulting Firm
. ::g_Manderstam. ‘ (The wire drawing mill has commenced Operation and i spiral-::_--:f jj
o pipe mill planned by Hoogovens»IPLKrakatau will be completed at the end of I, ':ﬁ?
- ,':'.-:_1972) ; R R S
,'_Accordmg to P T Krakatae.s plan the two Irolling mﬂls rnen.tiened below will
| :-.:.::be comp]eted at the end of 19‘?4 by utﬂizing ae fa,r as peseible, the Rusman -

R

machinery already delivered and stoeked
1 ber mill annuel production capeeity (three shlft basm) i 125 .:000 NIT
(after 1eheating capaelty increase) ‘ T E B | 150.000 M’I’
.Speeifica_tion of this mill: billet 100 X100 mzﬁ o S
7 tandem stand 1oughers (new) -. stands cross :
oountry (old} - 4 tandem finishers (old) - cooling
hed {old)

Products of th_is mill:‘ round bars

: .1 light section mill, annual production capaoity (three ehlft beers) .
120 000 MT |
Specification of this mill: billet 100 x 100 mm -
1 stand rougher (old) - a 8- -high stand with a tilting table (old) o
stand finisher (new) - coolmg bed (new)

Products of this mill; joists, channels, e'qu,_al _angles',jéqneq‘uel angles, light

T
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s "'jraﬂs, small billets

. _-':.:Water supply 170 litree/seoond frorn 13 wells in the vioinity of C11egon.

.P ower' existing 400 KVA X 4 (old) diesels -

o

under construotion l 140 KVA X 5 (new) dlesels

planned i 5 000 KVA X 2 (new) diesels

:;:_':S‘The total estimated expenditure for construotion is $14, 000, 000,

'I'hie plan of reaotivation seems o be -3 good one asg far as existing Russian

| ""'1maohinery muet be utilized to the maximum extent However, the estimated

g “'oost of bﬂlet $1()8 44 at CIF railway sidings is too Tow oompazed with pre-

C vaﬂmg international price level The team considers also that the scheduled

i "increase of 80% blllet-rolled product yield to 90% after 5 years is too conser-

- .v__at_ive and believes that 2 years are enough for raising the yield from 80% to

L 90%_[5rov1ded'that roli_eﬁs are well trained in advanco, {Ref, to Exhibit-7)

¢}

'_Thé existing imaintenance shop is so y\)ell equipped as to be fit for an integra-

o ted 'plent.' ‘However, as long as Cilegon Plant remains an independent rolling

' miiil this shop means a heavy overhead cost., Therefore, it is desirous that
. this ehop be taken from the asset list of the plant and used either as a public.
| training school ora metal commodities manufeoturing establishment. The

various off- site facilities such as guest houses, sports greund efc, should

_ also to be out of aocounting of the plant in order to reduce the manufactul ing

i} overhead oost Otherwise, it will be difficult for this plant to compete with

| "other bar manufaoturers mentioned in Chapfer 1 a) and b),

'I'he téam is not i.nformed of the book value of Russian-made assets trans-
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' .' :ferred to P 'I‘ Krakatau from the national treasury. , However, " 1t feele that _ g

i ':;‘j"_evaluation of these aesetq should be made in such a way that the depreciation

: "".:'_"_f:;'_if":cost of fixed aesete ehall not be exceedingly heaviu 5 o
T -'f'e)__',f:: 'I’he team hae been informed of a possibie venture between P T Krakaiau and
':;-'i:a foreign company for utiiizing the exietirig open hearth ehop building for

. "j'producing stamp forged goods, and thinke it a quite appropriate way ot

E utilizing an existing asset and epaeer It also hopes that this will contr:bute

‘.1;0 the reduetion of plant overhead Cost. o R

| 11) Cold Strip Mill Pro;ect : i
- _ The feam is aware of a prOJeot put forward by a Japanese group of eteel Vmanu.-
faoturers a,nd trading firma to. build near Anver- Lor a oold strip mili plant having |
| 2 pots of reversing eold strip mﬂle and auxiliary faeilities. : The project will |
start in 1973 and its final production target is 320, ooo MT by 1935 'I‘ho products':f
will be 0.2 ram - 1, 3 mm thick and 1 2 h wide primarily intended for ga.ivamzed
- sheet mills mentioned in Chapter III—o and also for. commodities fabrieated from
cold sheels such as oil drums, enamel ware, etc, 'I‘he total expenditure ie
| eetimated to be in the neighborhood of $Go, 000, 000 which included the eost of -
infrastrue tural facilities such ag a 400 mm’ dia. water supply pipeline, . ; .
10, 600 DWT ship aooommodating berth, a power plant, housing, eto. This
project should be 'r.pproved by the oompetent authority sinee the fozecast of ﬂat ; :
product demand shown in Table 1-3 justifies this size of plant. However',' if there, B
are no Government protectiocn measuree, the cost of production will be about

40 % higher than the price of cold sheets presently imported from Japan.
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:_&ppears that the Indonesian Government is considering necessary fiecai meaeures .
i '.';;‘to alleviate thie difficulty. _ 'I‘he tee.m fears that clue to this protection measure the
‘;4price of galvanized sheets and other metal produots wili be pushed up. ‘ However,
f‘f; 'it muet be admitted that oreation of 2 new pioneering industry makee some |
'fi--_‘.‘:_'“Govemment proteotion inevitable. In this connection it is reoommendable that
:-;_';'_._the inveetment to be made for infrastructure should be transferred to the

f: Government aseets, a.nd the freight cost for distributing products to wideiy

| scattered G I. : sheet mills be subste.ntie.lly reduoed by rationalization of interinsular
and coaetal shipping.. These two measures will keep the sales prices of the pro—

.- .':.'.jposed plant at a level lourer than anticipated

L



- 1) Necessity of Cenetructing an Integlated Steel Piant

Chapter VII : Piopoeal i‘m the Development of Iron'and Steel Industry on a S
: Long Term Basis ‘ R R IETTIE SR S RN

K ::' _"i.As mentioned in Chaptel II the demand for steel ln the oountry will reeoh ‘
e ooo MT on & rollcd steel basis or 1 eoo ooo MT ona orude eteel baeis
:ll-r,by 19'?9 rmd 2 920 000 MT and 3 730 000 MT, respectively, in 1984 'I‘his means |
that clude steel consumption per eaplta will be 14 kg and 22 8 kg, respectively.:_all_
. Out of this amount <5i;eei produots whloh should not be domestlca]ly produced due
to tiie oxde: small lote, such as heavy rails, thick end wide piates a.nd sheets, '
g '_ \wde fianged heame, scamless tubes,l wagon tires etc‘, and technically sophisti«I-- |
‘ oated steel products suoh ae stainless and othe1 alloy steels, h1gh grade w1re and:_,j"-i.
‘rope, eleotncal sheets, tin plates, deep drawmg sheets, high tenslle eteele, low
| tempexatule c;teels, ele, whioh wdl probably represent about 25 30% of the total :
demand, will have to be 1mp01 ted from abroad Steel produots for general com— _. :
mercial purposes should be domestieally produeed Hwing this aspect m mind the

team recognizes that the time has come to seriously consider the constmction of -

an integrated steel plant, to form the solid fc')un'datxo'n foa_c'mdu.strialization of

in_donesia whose population is alifen_dy 12{5; 06,_0, 0700.' ' ﬁ'akieg' into _ae;co_u__i_it_.the' fact -. :
that scrap resouroee iil the country are .searee end :tha_t_the raw .mate;l'iel_s_foo T
steel is poor llnless a great depoeit of natut_‘ai ge.s in a: eot_ivenleet leoatio:ri;i_s_: '
foun(l, this integrated steel plant will hav_e t.o de:bend-.dooti imported raw n.ie'terials'.. R
HOWGVGI, as pointed out alveady i,he ceuntry 1s bette1 situated than Japan, Korea |
or Taiwan owing to its close proximity fo Ausiral ia. 'I‘hls proposed lntegrated

plant should be constr ueted in two etages, the first, for long ploducts dullng ' -
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1973 - "1_97_9".: '- and __t'_héf‘- séé@ﬁ_d,'_ fbi_b Ilat p_f_qaq@;g _c'l"urring'-;lQSO'-{ 84,

Hii)- Proceés to be Applied for the Integra,ted Steel Plant

On the assumptzon that natt.l;:'.ai gas ls not avallable, there cxist oniy tlneo p1 o~
s - ::'ccsses which can be '1d0pted B |
iy A) scrép ’import - elcctlic fulrne;ce - crude steel

L B) 1ota1 y kiln - sponge iron electlic furmcc - grude steel .

-_-C) blast furnace - plg iron. ~ Ohygel] conveltei - crudc stccl

-A) pzoéess is nét .1ecomﬁlenﬂde.1.blé due not 0niy to the high mamtenancc cost of
E _mtmplant pov;vel gene1 atm-s, but duc to the small added valuc and the sovere

:‘ -fluctuation of mtemational SClap prlcé and avallabihty B)- pxocess may be
applied ona small scale, but one must be awaxe of the techmcal risks involved _

L and the f'tct that there ig no lar ge scale steel plant based upon this process in

' the world Thel efore, the tcam is in the posmon of 1ecommending the applica-

tmn of conventional C) process. In this connection it must be pointcd out that

most of the 1'11 ge scale mtegmted steel plantq now under constructmn or planned

:' ‘ thwughout tho world have adopted thig C) process,

VWith 1eg'ud fo coke supply, two wayé are open, one is the constmction of coke-

' : oven plant. and the oiher, 1mport from Australia or Japan, The former way

] ;__fnay 1esult in the reduchon of coke cost at the blast fumace, but imtml cap;tal
investment ls considerable. _ Therefore, the team is inclined to recommend that
| ln the fust stage it is bette1 .to import coke on a long ter m basis md in the
.‘second stage to constmct cokcoven plant togethel with by—p1 oduct plants bucaﬁse

it wjl@ not be easy to constantly import nearly one million MT amually of coke,

R I



e ..'As for b:llet~making throo processes are available as fol]ows-' o :' .;.
A) bloommg mill - billeting mi]l

i ._B) contmuous casting billeting mﬂl

; C} continuous castmg ' ':3’5 e

: :jA) process is adv‘lntageous when the second stage of the plant constmotion for

:flat products ls £mplemented because the blooming = slabbing type mill can be _'

used for both blooms and slabs unless total tonnage to be rolled is over 2 mllllon

MT In 'uldrtlon it is easy to make oO X 50 mm billets for supply to outside
‘:101'011015.... I e N I T PR N TR
_ Howovor, dis@vantaéos of .tlnsrprocess are fhe hlgh .initial investment and .the g
:'low yleld rate fxom crude stecl f:o billet, compared thh B) or C) processes. ,' :.' o
B) procoss is advantqgeous. in 1espect of easmess of Operation and control |
becauso the section arca of continuous casting mould is large and the numroer of ‘
strands is Eow. This pxocess can easﬂy produce small 50 X 50 mm billeto.. On o
the other hand the construction cost of this p‘roc'ess 1s _na'turally h_i'ghe.r f;han ¢y
brocoss.' R |
C) process is .most odvantageous from the stahdpoint of c'ons:tru'o‘t'i'on cos't' o,nq thel
yleld rate from crude steel to billet, However; the mininiufn séctioh' éirea oif.
mould ig 80 x 80 mm and the necessary numbex of strands is much more. than B)
process for the same tonnage of molten steel Thegrefore', thig procoss-iny'olves_' E

a high lovel of technical skill when the tonnage to be _hahdl'ed is very large.,

After cargfully comparing these three processes technically and fingﬁc‘l!éhy i;hé'_' L

- _team came to the conclusion that ) process should be adop"lted_ together Wit}'_{'a e
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'+ ‘simple billating mill for 50 x 60 nim billets for sale,

- fﬁiﬁj : Scéﬂé '6f thé- m'teg;atea' s‘te'ei ‘iiiant’

Besides thc two rolling HIIHS to be set up 1n Cilegon Plant tho team consider

it necessary to have 2 whe md mill of 146, 000 MT annual oapacity ona billet

| :‘:'consumptlon b‘zsis in oxder. to supply mds not only to Cllegon wire drawing mlll
i'but ‘LISO to outside wire drawing mills._ ’I‘his mill should prefcmbly be lomted
il'lin.slde tl;.e intégratcd plant because metailurgmal control will be facilitated if
it 1s set up near the steelmaking placo. The feadm Iecognizes the impmtance of
| £Su1ab‘1ya area t‘or the development of heavy industues such as shipbulldmg and
: ._.repfiir, he-wy machinery makmg a,nd stecl structuro fabumtion and considers
":.'that a medmm suze steel mill may be nec(led there, -

'Therefore, eithei by the Government mitlatlvc or by that of pllV'lte investors

a 1oilmg m111 about 110 000 MT annual capaclty for bars and sections on a billet

= c‘on__s‘ur‘_npti‘on basis sho‘uld hé constructed in the. Surabaya region.
- Whet‘lie_l"”bi:ilet_s_ us.'ed fﬁf. th_is: mill 'sho.uld bé supplied by the proposed integrated

'_plan‘tfo'r Supplied by co.mbinatioxi of an electric furnace and a continnous casting
gotup was a rﬂatter of study in depth.
E'xhjbi.t 8, and its Tables 1, 2, 3, 4. and 5 show_ the results of this study, 'l‘he'

' ccini:p:a.ri‘son_.hetween_ .Ex. 8 *.Table_ 5 and Table 16-6 leads the team to recommend
tlll.e fo’rﬁﬁ‘@r 'route'.. “This mil.l. 'should be located in the Soui*tfmrn part of Tandes

: Industl ia}- Estate due to its p1ox1mity to the rmlway and the electyic tr ansmigsion

: line and thc good sub- smface condition. (Refl, {o Map - 2)
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: : _Summing up the needed amount of blllets f01 the first stage of the integrated plant:"-;. .
the following table is shown. P o |

'bmcts f01 I;he C1legon mills .', ’_._‘-_'f:, ‘:-""\."_W-fsoo ooo MT_;__ B e

= :__billetb for'the wne Rocl mill __-f‘;‘i_-_*::.‘_-"-146 ooo MT T

| "“;_5‘110,000 MT_?

o billets f01 the Surabaya mﬂl;,: i'f RN

L total billets. | 640 000 MT (a)
¢1~ude3stée1_qu (z’i)"- R S ,'.;674 000 MT (b)
Table 8 shows th-lL tho stcehmking capamty is 815, 000 MT/y, well over the '
.674 000 MT/y in {b) Tlus is because steelmaking capacity must h‘we a surplus -
T 01del to opnelate b:llet-sizo contmuous castexs with preclse temperatme S

control of molten steel in the-la.dle Hmvever, when opera’cors are highly skilled :

tho steelmakmg shop will be able to utlllze the ratcd capaczty.

_ Assuming the liot metal rate i_?or an oxygen cOn've'rter és '85%: o

pig ivon for (b) T 632,000 MT
plg iron for foundry | '2(._), 000 MT

total pig fron 642,000 MT (c),

The Table 8 shows that the .(,‘lp'l.city of the blast furmce is 773, 000 MT, well
- over the necessary amount of pig iron, This is because of meetmg the hlghest
productivity of the steelmakmg shop Just mentloned The s_cale of the pla‘nt’t |
vepresented by the figures (a), (b)and (¢} w:lI be realized by two 85 ton/charge b
oxygen conveltcls (one in Operation the other re}ining:) and one blast furnace of

~inner volume of 1,450 m3, The spoclfications and the material flow are shown in.
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Tuble B and Table 9ot

Obviouslyrthis scale is?mtr tne optimnm sl‘z:e‘of an 41ntegmted steel pl'mt but ls ‘
: :I"viable when compal ed with other altcrnativo pxoccssos. it i also to be tak(m
_..-'__"into account that in the second stage this plant will be expanded to 2,000, 000 MJ,
;é:ji.iby adding a, Ia:z ges blast furnace, an qd(litiOnal oxygo.n convextel and pr obably
a 56“ seml continuous hct st1 1p mlll {Refm to ’i‘able 8 9- 2) It is also recom-

: mended that a cokcoven plant for the second blast furnace be constructcd

iv) Location of the Intcglated Steel Phnt
. _The condltlons and prereqmsues f01 thLS type of plant have been dlscusﬁed in

T j.' Chapter'IV.' Takmg‘ them- into account the team recommends that the plant he

.located in an area along the coast between Mc1 ak 'md Anyer-Lor based upon thc

Zfolloxnln.g reasons, (_Ref. thnp—_:%}
n)._ ._-_quet}1¢1~_. with Cil_egon_ P'laint.and'th_e proposed cold strip mill plant the pro;
' ppsen .p_:lnnt_ wﬂl make the ‘i_:riang‘ul_ar area Merak- Cilegon ~ Anyer-Lor a
?;feaf sleel éomplexand a com.mon‘ infragtracture can be ust. for all the
thr’e_’e p‘l.anfs. and factories to be consti‘ucted for sunporting this steel complex,
| :b) It nppea_rs ﬁhnt _aoquisitbn of land is rather easy and lev.clling; of tne plant
. site wxll be fabilltated by the availability of banking matenial from nearby
) nmnuntains'. The sub— surface geologlca} StluGtuj.G is permissibly good.
(Ref to Table 11)
."'q)_ Marine_ .cha_rl;s show thé.t a c_leep_water berth (']2 -~ 13 m deei:u) will be rather
.e.a.s_y:..tn- kconst_ru'ot_. The ge'ographic'al and mgtcorological conditions at the

slte el“iinin‘até the n_ee_d'fof an'expen_s"ive breakwater, (Ref, to Map-4)



i The f;ype of berth ma,y elther be a detaehed pier or a quay berth depending
- _-.jupon thc thickness ol‘ thc coral reel (the former ls adopted for the cost ;

o .-'31..accounting in Chaptcl VIII)

. d) ;The catchment of Lake Da,nau (area, 20, 000 .Hect,a.res,. aneeal raln fall S
2 500 mm, coefficient of I'un off 50%) flom whieh the River Cidanau flowsn s
' .:_will dlschal ge 8 - 10 m3/second of watel by constructing a dfs.m and either
by Iaying about 30 km of pipeline 01 by bormg a pressure tunnel (Ref to : :;ﬁ".
: ,M'lp 3) If the cstimatlon is made on a safe side, 6 ms/second which is i
_ ]US[: eufﬁcient fm ‘1 two million ton steel plant will be secured. ; (the pipe- s
' '..linc type 1s 'uloptcd 101 thc ccst acccunting 1n Chapter VIII). L
e}~ The plant hintelland is not only in West Java, espccially the Jakarta Industri—;‘,z""-‘f
'11 area; but also South Sumatla. | - | | . :
With thc fOImGI the dislance is about 120 km and a 1.30 0oo V01t tﬁnsrﬁisswn B
line, a first gxade railway and a superhighway are not dxffleult to construct
or upgrade. With the Sumatra railway wa'gon carrying fe_rry_ bo'ajts .and a
railway to Palemba'ng‘ are being piahncd by the combetent 6ffi¢é of land 3
transpcrt&tion. | | | |
f}  The plani is vee}l.' pcsit.lcmed. witﬁ regat;c_l to coexeiceicat.io_n with thc dmér
main islands of the couﬁtry and .with Australia.
v) The Contribution of the Government to the Piant :
It is _neediess to say that the proposed inﬁegi*eted plant will require a great g

investment in its infrastructure, If the plant itsclf has to invest c_api_tal into Ehis_f |

infrastructure the capital cost of producte will become too high to be internationally .

bl ¥ S



| -_a.s well as natlomlly competitive. If the Govel nmont trys to support tlns pl’lllt o
: :. with a high tszf wall the plioes oI ploducts will liSC :md tend to hamper he'l.lthy

'growth cf demand f01 stecl

- _':--j Therefore, the proposed integrated steeI plant can be cousidm od only on the

: condition that the Government dlrectly mvests in 1ts inflasLmeuue, e::,peci'llly
| ':.kthrough é.cquxsition ancl preparation of land, watex Supply systcm, harbor faci~
3 I_‘_lities, electric transmlsslon lme and fh st elass mxlww and hlghway bctwcen
';Jékarua and the prevlously mentwncd t1 w.ngulal area, In lhis connection the
T ::team would like to point out the P ecedents of Pohfmg Steel Co. in Korea and
k ;Malayawqta bteel Co. in Malaysia. The mugh 3pec:ficatlon 'md the cstimation '

e "Of the confstructlon cost f01 thls inflastruotme are shown in Table 12 and 13,

i). Ba..si"o Sulvey of Cwﬂ }z.ng;meel ing Inf01 mation
-The infrastmcture mentloned above is based upon the mfoxmatlon which the team
..'w’a's_ able to obtain. dux‘ihg'if;s stay in Indonesia. Thus estimation is rather appro-
o xiniafé. In thi._s_. _COn.rie"ctllon the. team would like to suggest that the competent
autho'fitié'é earyy out the following surveys, - ' |
" a)': :'bol‘ing'test-ir;l sever’él' spots around a dam site
by geol_og‘i_ca_l_ survéy of the place where a .reseryoir will be constructed,
g) : bming t'.ést of t!ﬁé ﬁejx'rain_ of a pressure w.at‘er tunnei if a_lmm_el—_tme
\w)a;teﬁvay is-préferretl. |
d) hfémgé :;rid miﬁiﬁ’@m discharge of thc.Cidanau. River and water quality
(éspeéi'a}'w’: drift _san('i:, hardnesgs and dénsity of suspended solids)

ey d{:__milc_d (_:opogrlaphic_al survey of the plant site (scale 1/500 - 1'/2000)
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f‘)‘ boring teet of the plant eite and load teet of bearing force of the earth
| .g) quqlity of plant site banking earth | |

) strengfh and thiokness of ooral reef along the plant eite coast

vii) Employment ot‘ the Plant Personnel

- f'? :'Aocording to our oxporiences in J apan, for. the lea.nt deecribed ab@-\lye the total

'-employment will be about 2 000 persons in the fixst stage and about 3 000 personsﬂ-_

: ?in !,he seoond stage including all subnoontractor personnel However, it ma.y be g

. dii‘ficult to expect the labor productivity of Japaneso workers beoause of dlffel ent
| '.degrees of skill and automatlzation, i L ' L

'I‘herefore, the"team.sete the plant's manpowef pi’éin in oooofdenoe :ivi'fh'-:thet' in S

Pohan Steel Co. Korea, whleh corresponds to about .)0% of Japaneee lab01 pro—-.. .

ductivity. (Ref to Table 10) It is needless to point out Lhat somo unskllled ]ObS |
such as scrap yard workers, piant waste matorlals disposal woxkers, truok
drivers, ete. can be filled by subwoontract 'wo'rk_e‘rs. HoweVer,' ‘the tea’.nl is"not-:
~aware of the ability of sub- conti‘aotors in Ind:onesia; .tnerefore:..; ;th'e snbe.contraoting.
arrangement shonld be up to the plant m’anageinent. Additioh;illy_ the miil in |

Surabaya will need about 740 persons,

viti) Construotlon Schedule
Table 14 shows an approximate constﬁkctlon schedule, ’I‘he oeteil_ed s‘oheﬁul_e |
should be made only after the completion of the survey described lnvi), and after -
decision of layout and _consultation with maohi_ne __bniidere and ‘c'on'traoto,rs.' -
However, it is ilnportent to note tnat if th-é.:(}overnnlenf decl_de.:"s to eomn'\issi(‘)jn x

ironmaking and steelmaking {aoﬂities in December 1979', o.cbual oonstrnofi_on 'rnu'et

-y



f 'start at the latest in the middle of 1974. g

= f'This means engineering work for land and water supply must start in the middle

gk :_'of 1973

B It is a.lso pointed out that a berth and auxﬂiary unloaders shou]d be completed

| '_before delivery of maehinee and equipment 1mported from aborad. Ch the othm

o Vhand the eonstruotion sehedule of the Wwire rod mill and the billet miil can bie

s -'shifted to later becauee it is eonsidered that in the initial stage of operation all

: i '_ billets produced by continuous casting will be supplied to Cilegon Plant,
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o Chépter VI * Financial Appraisalof the Tea.m'sPropoSaI o RERIE Y

1) Con struetion Co st

- The oonstruction cost of the infrastructure, 1 e. y $61 ?08 000 deseribed in L

| '.:’:;ﬁ..f;;‘l.Table 13 should be borne by the Government as a kmd of industrial estate for'“
el : . mation expenditure, as emphasized already. | Therefore, m this chapter the cost
o .and pxoflt aspeots of the lntegrated steel plant are analysed T‘tble lo shows the =
s construction cost details of production equipment and ancillary faeilities. . The
) .outline is transcribed ag follows. g | - e B o

e L Construction eost/MT CE
- Construction cost =~ of crude steel/year B

fixst stage . $162,540,000 g0
sccond stage . 256, 690,000 - .. 195 .
total 419, 230, 000 ; Ceie

The team considers that this MT/y construction cost level cox‘dp‘xres favorablyl .. L

. with other integrated steel plants built or under constructlon in the developing _.
countries, Iowever, it must be remembered that the estimation was. made on R
the price level as of the end of 1972,

i) Ass_umed Condifions for Cost Analysis

Due to the short period of surve'y the te_ani.\_vas not ebl'e to ao_erte,i‘io-‘ varlouseost _
factors to be taken into cost accounting, Thus it was lnesitabie to essu.me“tljese_- -
uncertain cost factors more or less arbitrarily, Therefore, it 13.,&; be stf9$sed '
that further studies on them are necessary for the_implementation _ofl t_hi_s’ bro- _
posal, The important assumptions afé deseribed b{el,ow._ - Do

a) Main raw materials will be imported from Australia by 50, 000 DWT carclers. = .



: (Ref to Table 7 2) A small amount of iron sand in Jokyakztrta will be used

-‘:on the basis of CIF$10/MT on the assumption that the government will glve

SR "subsidy or extra-speoial railway oharge reduction to the transportation from

N the minos to Ctlacap. As for ooko in the fh st stage, the team investigated

; ;'current Australian coke prlces and assumed that CIF price of coke would be '

oE _' around $45/MT 'I‘he essumed price of Iimestone would be- $3/M‘I', whioh

. : is a little higher than that in Japan taking into account the high COSt of truck
:transportatlon in Indonesia. The price of fuel ol ig assumed at about

- _’.j'$15 6/KL, which Is lower than the international level, The team thinks that

this prlce could be furthel lowered by means of a long-term contract with

_"PERTAMINA._ I‘erro-Manganese and Ferro-Silicon will cost $150/MT,

by .

o whioh is rather cheap, because the team expects Asahan Project will supply

eheap power to a ferro~alloy factory to be huilt, Imported scrap is assumed

_ CIF plus landing cost $55/MT and priees of rolls, moulds and refractory

-briek ire assumed as 30% - 50% above the current J r1panese prices,

Wage_s and s_alaries_are difficult to assume because the team found a con-

siderable difference by region. However, takmg an oxample ofa manufmctulu

| ing company in Jakarta the following level is taken Into cost dccounting,

. enginecrs, managers & general foremen - $1, 200/vear

sub-foremen and workers : $30/month

It s needless to point out-thatthe wage and salary level will go up _toward_s

- 1879 and 1984, however, the management will be able to compensate at

o

' least baptie.liy- for this increase by raising productivity of labor.

Depreciation rates of machines, buildings and non-mechanical installations
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- are based upon 12 yeare for machinee and 30 years for others ln accordance

”:'w{th the national standards, that is, on an average 15 years.' ’I‘he etnght line '5

L :l—'j' method is applied for calculation. The maintenance oost ls assumed 4% of

':;:-book value of the fixed assete, excluding labor oost for maintenance, that is o

'1"system and skﬂled repair workers. i .' o

o “:-; to say, rcpresenting only parts and components and various materials for W

o .repail‘.- Thie 4% will be real:.zed only with a well organlzed maintenance

Interest rates and equity ratlo for conetruction eapital are very difﬁcult to

- assume because the team 1s not in the position to know from where the ‘?;: :;f :
capital wlll come, However, in order to carry out cost accountmg the team SR

had to make the following bold assumption

equity capital/debt l‘inance_ L :j '-";3_'9/_"?0_'

: 1nte1eet rate (current World Bank rate. .*: _7_;‘_-25%.(1))_: : X
' bhefore interest tax) -

However, there is the possibility thatf the loweel: rate of the Bank of lndoncela, __
that is, 12% (a} may be applied, and on the other hand that some special loan

may be available with 6% rate {(c), Accordmgly the annual payment of interest;- o
is cornpared as follows. | ) | | |
Assumtng that reimbul sement of loans has been made by half {herealtex thls

conditwn 12 called "normal financeial eondition") annual interest payment

will be, _ . _
| first stage _ ., ' 'sec‘o"nd__ stage
c_a'sé (2) 1e%x 1/2 . $6, 680, 000 . _j$1_f_f::,;1:7'o; ooo_:: |
Case (b) 7,25% x 1/2 4, 1.2'4,000'. L | g 10, ee#, ooo |
Case () 5% x 1/2 2,830,000 R 7310000 .
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' .'ﬂgures mentiened here.) "

.-_(Obviously interest amount m the beglnnirig year o‘f'operation_ doubles the:_

R first sta,ge | " ) _eecond stege .
.Caee (a) | _' $11 O/MT of produet _ $9.-4/M’I".o'f product.. .
Case (b) | 77' . | 60 o "."‘ o 5..8l BT
Case(c) | 4,5 "..'_"ri 4.0 o

'-"_"(Obviously the lnterest burden in the beg‘inning years of operation doubles the

-"figures mentioned here )

- With regard to running eapital the current rftte in the country is around 20%,

' ‘whieh is exorbitantly high, therefore, the team assumed 7, 5% which Is the

' -'current Euro—-dollar ra,te, The necessary running capital amount is cal-

. 'culated on the basis of- voyage time of imported raw materials - 10 days,

period of stocking of raw materi'ﬂs - 45 days and time from production to

delive_ry_ - 50 days and receipt of payment immediately after delivery, This

T t_i_ssumption leads to the conclusion that the interest of running capital will
 represent apnreﬂmetely 2% of the total cost,

_ The interest amount during construction, the expenditure of operatioml

preparation, the training cost of gtaff and foremen and the engineering and

' consulting fee for operation ha‘ve to be taken into the cost accounting of the
“first five years. - However, the "norma,l= financial condition' mentioned

| a;l_reac_ljr ‘excludes this expenditure,
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The team %ssumes these expenditures on tm annual basis as follows- el

' "-':'_ji'_'interest during constmcfion

"j'-'_ioperatlonal preparation i

o T -txmmng ancl conSulting

2 tptal, s

. Note:- f1guresin pai"eﬁth.ésers' lnd;i'cat_q;{"cxpgnt_l‘i'ﬁi're péi‘_:MT_'Qf_fihiS'hé_d

steol .

$4 124 000 ($6. 5)

800 000( 1 3) iE-;--.

5 524, 000 ( 8 8)'

1st stage 2nd stage

600, ooo ( 1 0)"

' .”The 's'm‘pping c’o:st” of fihisﬁed s_téél-is 'rathei«'high‘ih‘ Indon'e.é.{a:ais éan be. :

“seen ) i ont. the fo]lowing table. _ Although the toam expects considerable re~ o

| _"duction in transpol I;ation cost especially m malitlme frelght tarlif it

~ adopted $6 83/MT of f1mshed p1oduet for the average shipping oost based R

'upon cur xent tn 1ff ratcs.

shipment -

West Java (Jakarta) 409

Central Java (Suniarang) 10
Iiast Java (Surabaya) 20

Swimatya (Medan) _ 15

~ Others 15

Average

Cmeans  rate (/MT).

railway’_. L ()b
ship 7_.'43' )
ship L 9. 57
ship  14.20
ghip : 1081

6.83

Source; Buku Tarip "Daftar Uang Tambang'

g) Tor examination of financlal viability of the propoged integrated steel plant SR

the sales prices of steel products in Indo‘_ﬁo_siah market must be set,

T

1 300,000( 0 7)_;;,-':-‘_:
200 000( 0 7)';7.}"'

9 013 000( 4 9)



TRy _'Howéver,: the tezim'woﬁdered'whatbricé 1eve1fsho'u1d be assumed and cime

i f‘-"::’to thc conclusion that i’c would bé most 1pp1 opliate to sot the Iovol on Antwerp'

i 8 FOB price as of Dec.. 1972 plus $20 (freight, p01t chal gcs and 5% sales tax);

:; t]lat 13, _.: - | U.S. $/MT
avomgo Antwerp _p1 ice avelage ir oight, : | o
as of Dec, 1972 L changes and ,salcs la,x total

©wirerod 7.'iﬁé(m'ax;'iss;'mih."120') 90 148

___‘h(;ti*olled coil - 127(max. 132-m1n 121) %0 147
o 'f'._binet(moxloo)* | 96(max. 108~min. o) 20 118
billet( o(}x 00)**109 (max. 121—m1n._197) 20 129

e -Since' th'er'e -'is no publ‘_iéhed 1>i'ice of .billet with asterisk in the Antwerp price
- lst, ‘the téahl:a-dqptédfthe c'uij'lfe;nt price level in Australia. Billet of 50 < 50
- 'is'fatheif'unuSual in ‘(_:h'e international market. Its price marked with double

asterisk 1s set on the pricé of_ billet {100 x 100) plus the cost of breaking down,

ﬁ_i) _('_JOSt‘AI_ccounfing_
’I‘ﬁ.blc i6 sH03v$ the déia_ils of cost a_.ccouﬁtig in éach opor'_a.tion of infegrated steel
mdnufﬁ(:ﬁir_iné.; Th.e f_inétl_- l.*esu.lts' under the "financial n61*111a1 condition" are
;.:t_rzﬁulljécr_ibed bello“.a.l | |

- full’cost of produdts at customers' quays or sidings before tax

o ﬁr_é_t-stégc_ second stage
- billet (50 x 50) o $aas/MT $93/MT
"bm;_;f '(_i{)oxioo) ! 08 | 85
wigeima}dta. 5.5-12) - 129 ' 103
--:-.t_iiot-_éqi'l _(1.__6 x 12, 000). - ' ' S 107



1v) Profit and Loss Statement

In the examination of profit and loss aspect the team prcset 10% dividend and

dlvidend propensity 2 in order to calculate necessary tariff protection in the 7
L f "_first stage, but in the second stage the prolit was calculated as the difference of: :l;::_"i'
: :-i:_ _the total cost and the total sales income based upon Ahtwerp FOB prices plus ‘.
$20._ Table 1’? shows the results of this examination. _ Combining this table with_-_:
5 the price Ievel oi‘ products discribed in ii) g) 'I‘able 18 is established 'I’he |
: _:;line of ”required compcnsation" for billets means that a tariff wall of 20% is
- .' necessary to enable the plant to suecessfully eompete with imported billets _'
f ;whereas there is no. apparent need to raise the existing tariff rates of 10% and -
i .. 20% for wire rod and hot ceil respecitvely. R i
. These tariff rates are not excrbitant when compared with those of the dcveloping - :
'steelmaking countries shoxvn in this table. Table 19 mdicates the break even
point analysis which is considered to be the best way of studying thc relation— -. |
ship of profif w1th capacity utilization rate. In the first stage the annual [)10— : _
duction of 674,000 MT of crude steel will enable the plant to realize annual
profit $8.4 million $/y whereas at the annual production of 518 000 MT the picfit |
wili be nul, Pxofit will be $18,71 million $/y when the plant 1eaches the maximnm
capacity. This analysis means that the management of the plant should try to
apply every concelvable measure to acquire managerial and operatlonal skill and
know-how as quickly as possible, As pointed out alread_‘y 1n the beginning stage B
" of operation the management will have to bear the burden ol high inteiest payment
double that of the "normal financial condition" and also meet the expenditure

mentioned in 1i}-e, For illustrating this situation the following trial calculation
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e jﬁia'.de;

o profit at 647 000 MT production per year 8,4 million $

e ;—_'f__loss at 70% capaoity utilizatlon rate L - L-10, 5 _

RN ._ _‘doubling of interest burden S -4

B loss due to deferred depreoiation ‘ '_ . 45;_5

~11,7

1]
o

(I

i 'This--»;vm Suggest the neeeséitﬁ.o'f i)rbfit and Iose.eXaminetion yeer by year when

' .:the detaﬂed information about conetruction cost, interest rates, wage and salary

_,_;level, manpower, capital strueture, ete, becomes available.

- ._I_!_ij_the_' 'se.cqn__d stage the_b_‘re_ak e'ven peinrt_w_ill shi_ft to 54% utilization rate, How- .

~ ever; the marnagement should be aware of the possibility of the financlal situation’

i ':1'n"t__hej_ beginning yeai‘s_ of the second staé:e illustrated as follows,

80% of capacity utilization rate o 25,0

'loss due to 10% increase of construction

'loss due to 30% additional maintenance

cost - - : -5,5

doubling interest-payment for the initial

~ years of the second stage o -8,5

‘ -1ess due to deferred-dep_reciaﬁon o -9,0

+4, 1

__hrofit.at' _ful'i,.operation . 57, 7 million §

“Notes ‘assuming the depi'ecietion of the first sfage construction cost

- “has been normally carried out during the first five years,

- but that of the eeeqhd stage not at all,

e



| 1) Concluding this chapter the team would like .to stress again that although the
S ) =_ffinfmcia.l situation shown above look rather hvorable, many ambiguous factors
g iand elements in the cost accounting and the profit and loss étatement are includedjgff'_:4:
.and -accorclingly the readers of this report must not draw any hasty conclusion; E-'.:

e ‘:._:':On the other hand the re’tders may use thls report as a guide in dete1 mining the

o ﬁﬁ';Pl or equlsltes for securmg viabillty Of the propo,sal

-4 -



. Chapler IX - Effoets of th _r';dpoéal on the‘ _Netional_ 'w.e_n-' betng

. : .'tIthe favorable effects to be brou‘gh.t alt-out by the team's prOpos'ﬂ on the wcll-.being
'.-.f'-‘of the na.tion oan be divided into two parts, One is foreign eum enoy saving, and the ”
.:_“.other the: 1noreaee of employment. 5
E f_1). Foreign Curienoy Saving S
: ‘-V_The calculation is made On import enbstitutmn eifect, That is to sa'y; it is ma’do
S .i,'by comparin.g the amount of foreign currency in the ¢asge where no integmted steol
| _ plant is built with the outﬂow ef foreign cu rrency in the ciso Wwhere the integrated
steel plant is built (Ref to Table 20) |
- ;ThIS caIcuIation indieates tha.t $36, 940 OOO/y, namely 47.4% of the former casge.
: .will be saved
..‘On the other hand the mam .produotion iacilities and part of the inf{ rastructural
_:_ faollities wﬂl have to be pald for by foreign currency, By dividing the amount
' of forelg;n currenoy for investment by the annual amount of saving, the first
stage investment in foreign currency will be paid out in 4, | years and, if the
: infrastructural investment is excluded, in 3,1 years, The same method is
= applied to the secOnd stage and Table 20 shows that the payout per 1od will be
1, 3 years for all foreign currency investment However, it must be pointed
| :-out that this ealeulation is made under the "normal financial condition”, Until
reeehing this conditi_on various payrnents to be made in foreign currency des-
: .'_cribed in Xi]I ii) {e) are to be taken into account Therefore, 4,1 years of
‘ payout period are only indicative of the magmtude of for eign currency saving,

e Neverthelese-the team _conoludes that the balance of paymont situation, which
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i mu'deteriératé,éuifmg”'t'he_.cohstiu.cnoni-neriba,i'f'wi_n_;, recater'ssssevers .&éars%

3 3 When the steei market m Indonesia is not tight steel products may be exported to

nearby countries although this possibility is excluded from ’I'able 20 “ .:_

L .':"‘:_-:situation cccurs, it wili greatiy contribute to the balance cf payments. _ It is

. l'_';"also expected that parts and components, refractory bricks, sulphuric acid, j_.
| '.rolls and moulds etc. will be supplied by domestic manufacturers in the ccurse. :
" f ‘-:of the development oi Indonesian heavy and chemicai industries and that this will f..; :
: _ contribute to further improve the balance of payments. If the saying ”demand isﬁ:_"-.
-. the mother of supply" 1s true, the visible existence of an integrated steel plant
_will psychoiog‘lcally encourage business circles tc create industries to support
B the plant opei ation. Integration will not be 11mited to within the plant, but wi.ll

be extendcd to surrounding indusirial fields.. f ._ : '

ii) Empioyniciit
Basic industries such as the iron and steei industry have the large output |
utilization effects or "forwaid linkage effects" vvhich mean the activity induced
by processing pr oducts supplied in the market whereas they have "backward
linkage effects" which indicate the demand of. an industry in question for produots o
of other industries and sexrvices, For this point of view the iron and steel i |
industry ranks top among industrics and services shown in Table 21- In other o
words the iron and steel industry is one of tho best industries for creating neiv |
industries and cmployment. For example, investment in internaticnal air iines |
needs enormous amounts of fOl elgn’ currency, but such airlines belong to the

lowest linkage effect group of industries and services. ’I‘he team was unable to
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-' ;"caleulate the employment creeted by these forward and backward I{nkage effects

g beoause Of laok Of e.n lnput« OUtPut table preoise enough to undertake celculetion. -

. For reference, Table 21 2 ehows the relations between investment and labor in-

_"-‘_'the country. -'

; Thu § the tea.m faﬂed to calculate quantitative ernployment figures to be created

o by the proposed 1ntegreted plant._ Hov‘.rever,, if the rule of thumb that steel

e "_Iemployment creates the same amount of employment outside steel ig true, ‘thé

i _first stage of the plant conetruction wﬂl create 4 00{) jobs inside the plant and

: 4, 000 jobs outside the plant and in the second stage 6 000 jobs inside and 6, 000
E-,: jobs outside. The employment figures mentioned above ooncern only the integra-
":: “ted steel plant, and exclude employment of Cilegon P]ant the Cold Rollmg Plant
- -'a,nd‘Surabaya Ple.nt. The workers for construction of the plant and the infrastiic-
‘ture are also excluded. Atl in ‘tll the team considers that its proposal will
eventually create approximately 20 000 jobs and the {riangular area Merak-
-Anjer-Lor—CiIego_n w_ill bec_ome one of the most prosperous and industrialized

areas in Indonesia,
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- 3-'-f‘workers have good aptitude for metallurgioal work if they are well«trained and

B for the workers who wili be employed in the proposed integrated plant. Special

e s

j’I‘he hearing made at the factories visited by this team indioate that Indonesian g

‘ correotly instruoted However, existing vooational training schools are not adequate

_ training faeﬂities, particularly for maintenance jobs will have to be set up if the 5

; ,'Government deeides to go ahead with this projeot It appears that piofessional

- edueation or the staff in universities is good (Ref to Enaibit-e)

:.However, generally speaking university graduates Iaek praotical training for run-i -

) ning a large plant and nced to be retrained at foreign steei plants. How to constitute I o

i a so]id and able middle management class consisting of engineers and rnanagers is j‘_ :

_' considered to be the most important key to open up a new age of industrialization.

| The team considers that t]us middle management class i‘or 2 two miilion MT integra—t L
ted steel plant should consist of at 1east 20 personsi ’I’heir functions and trainmg |

are shown in Exhibit 10, Research of iron and steel technology is being carried out

in Bandung Institute of Technology and Geologieal Survey Institute, but the team

hopes that the newly built MIDC in Bandung Will become a center_ for _praotical '

research,
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iy éhaﬁiér | xx 'staiidar&_izéean' and Quality Control -

"_fj..V;JStanda.rdization - L _

ﬁji) Standardization of steel products is A highly speoialized fleld and only qualit‘ied

: people ean execute the task ’I'herefore, the team would like to put forwa,rd ln -
| this report some suggestions which might be useful for initiation of Indonosrm .

: National Industrial Standards. (hereafter INIS) o

' ii} The first step tn this task may be the establishment of ah ofﬁce in the Depart- _
o ment of Industry, whieh is the centre of eooxdination of all standardization
| E'activities and responsible for publication of standazds and assembling and
- E@iss_el’_r_l_iné_l_ﬂ__‘ng th ng._fO?m‘?“OP _conn_ecte_d w_i-_‘._h’ .inter_nationfil st&nda’.rds.
he _. 'I‘he responslbﬂityfor estebtijshirlg INIS may rest either with & commission con-
. sistingof 3.h-i'egh 'doverﬁment'o'ffi'eie;llsz,b 'colle'ge professors and leaders of in.dus.try '
' or w1th some Government setup or the board of direetors of a chartered prxvate
?assoeiation. This body will. be charged with decision= making and promulgation._
.'I'he reeemmendations to be submitted to this highest body are to be formulated
by many 'c'ommittees,. each of which will be responsible for a certain product or
: e certain g‘i«o’ﬁp' of produets. This conem'ittee must consist of representatives of
'_ .produeers, users and neutral membexs {very often college professors or
: | researchers of publie resaareh insitutes). Consensus between producers' side

: and users' side is essential for any nationa.l standards.

i) The standardization activitics should start from the products for general

- commiercial {ransactions, such as concrete refnforcing bars and other steel
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- ) products generally used for buﬂding and eivil engineering at present. _ However,

at the same time, testing methods must be also standardized For the time ﬁ' i

e being the steel products whioh are subjeot to some internationally used standards,

suoh as those for ocean-going vessels, petroleum exploration and production, and

= -"E_pressure vegsels and wbes, need not be standardized -

iv). The (ioreimnent shouid oinge steel produeers to instali testing equipment. as a * St
B preroquisite l‘or granting lieense and the government inspectors should visit the |
: piodueers from time to time to inspeot their testing records and the oalibrations i
. _of their testing equipment None of the sevomi steel faetories visited by the ‘
: team had a ten-,iie testing machine or a; simple ohemmai analysis laboratory. :
| The team feeis it urgent that the government take nec:essfu*y aotion to enforce e
: the mstalhtion of at least tensﬂe and hardness testing maehines and ohemioal
_analySis laboratories for the five important elements of steel that is, C, bi, Mn,
P and 8, More SOphlStiO&ted testing equipment such as X—ray analysers, weld-
ability measuring instruments, gas analysers, ate, may be set up on a eo-opeia-
tive basis in each steel producing region, The team_expeets' that_ the newly’- _. -

built MIDC will be able to help steel producers set up and operate them,

v} Once standards aro established the Govermnent should not .be hasty to rigorously.
enforce them, because this may distulb traditional transaotion methods. 'I‘he |
team thinks that the best way of enforcing established standards is to apply them. |
'to the purchase of Goveinment sponsored building and ewil engineering projects. o o
The official building code should pr esoribe the use of standardized produets ;

because of safety factors involved
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o eeuy -c'on'eer- -
:' ) Quality control to be discussed here is malnly concerned with quality control of '

.'5_: ‘_ steol producere in their producing plants. _ 'I‘hie is also a very spocialized field of :

; teohnology, and consequently, only an outiine of quality control measures is’ g'ivon;_ =

o i) The first step of quality control ie the compliance by the producers with the B

established standarde. For thie etep not only steel refining and rolling opera-

tions, but raw material\ purchasing muet be taken into account. '

| -'ii) 'I'he eecond step may be io comply with the requests of customers who may

" order products complying with specifioations other than INIS and who may

i :Qrder pe.rticular packing methods. For this, it is neceeeary that salesmen _

- must be teohnically trained and ready to give adee to thelr customers, For
. eophlstioated produots, saies engineers or mill representatives will have to

o pa.rticipate in important transactions and claims.

iii) Advanced siages of qua]ity control in a plant wili involve statistical quality
S control techniques, research activitiee and establishment of technical and
| operational eiandards appiioa.ble to all manufaoturing processes in order t
\ minimize the rate of rejeotlon in the final testing before shippmg. It is also
neceseary to keep 1ecords of manui‘actu ring such as charge number, copy of
. 'mi]l .eheets and files of claime. And the appraisals of the guality of producie
by customere will have to be systematically traced to enable mil} operators and

, _reeearoh_e_re _to_ improve_th_e_ir technical and operationai standards,
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~ Chaptor X1l 'oohc_l_ps_ioﬁ_s ;a;;i'c_i R‘é,@mmen@pﬁg,'; o

Ec--'j:--i) The current Indonesian ilOl‘l and steel industry ls on the first step of a backward S

R integration, but the shortage of sorap wﬂl seriously restrict the growth of

production of steel in a few Years, o ;-,;_ e

11) The market analysls carried out by the team is tabulated below-. ;
unit IOOOMT
f.i.r_:._ishefd steel basis orude steel basis
e 851
| :_1984' L . .2; 920 R i:_f - 3; 7305-: -
Thts meang that the apparent crude steel consumption of ? 1 kg per capita in
1971 will Increase to 14,5 kg in 1079 and 22,8 e in 1984 Compared W1th other :
South~ East Asian countnes these fig‘ures are still low. However, in order to ._ _'
achieve this growth the capital formation in manufacturing industries must be
accelerated resulting in the 1nerease of their share of apparent steel consump-

iion from 24, 6% in 1971 to 3L, 7% in 1979

i1} The Cilegon Project by P, T, K:rak&tau ahd the' Cold Strfp Mﬂl Projeot by a
Japzmese group are conbidered to be appropriate ones. However, the both shoold'." .
try to reduce their produotion and distribution eosts with all efforts. In addition .. ﬁ
to these the team reoommends the construction of a medium- size independent bar' o

mill in Surabaya,
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1v) In order to meet the major part of demand for steel and to eupply semi finished: L

products to the existing and planned steel mills, an integrated steel plant should

be estabiished with the capacity and the conetruction sehedule as follows. .- g

_ first stage 5 | second stage total
S period of construction 1974 79 19_3_0 -84 - 1984
” ”fcrude steel capacity 874,000 MT ~ 1,826,000 MT 2,000,000 MT
products f .. o "b?‘i'liet', 'Wire'ro’d ~ hot c‘bil billet, wjre vod,
E ERR ‘4 _ hot ¢oil
.-'_'eonst:rdction_ cogt $162, 540 000 $256,690 000 $419, 230, 000

L '.,.;_The location of this plant should be on the coast between Merak and Anjer-Lor
: _ehwﬂy due to the easiness of deep water harbor construetlon because the
S _poorness of the main raw materzals for the steel 1ndustry in Indonesia necessi-

U "__'tates the masswe 1mportation of them mainly from Austry aha

v_)'_‘- Since Indonesia isﬂ an meular nation, the sa]es network of a large stecl plant
.7 must depend upon a well orgamzed interinsular and coastal transportation
'system. ._ The Government should ende'wor {o establish such a syetem The
' _ power generation and transmiesion network in West Java must be improved and
‘ expanded during the 1970's and the rallway and the highway between Jakarta and

the West end of Java mu st be upgraded

vi') Thé Govern’me’nt should be financially and direet]y responsible for the construc-
tion of infrastructure necessary for 8 large steel complex to be eetablished
around the proposed integrated ateel plant A comprehensive geclogical,

topographical and hydrographical survey should be undertaken immediately for



; ‘-'=f'-__etc.. However, on the basis of assumption of these unknown tactors and elements'f _'g:f:" o

o ‘f'-the team considers that the plant is financially viable and will be internationally v

-as 'i;tf'eamqafa R

. "vii) 'Ihe viability of the proposed plant depends upon many unknown factors and

elements such as interest rates, _equity ratio, market prices of steel prOduets,

- ‘-_;-'.competitive provided that in addition to the existing protection tariff rates on :,_

i —:_wire rod and hot coil, a 20% tariff rate is set on billet; S ;_

: - viii) The effect on the baiance of payrnerit of foreign currency by tlie construetion 5

| of the proposed plant will be favorabic in the long run. and the magnitude of the :-} 1:-:-:':
backward and forward linkage effects by this investment in the steel industry

ranks top among the various industries and services, although these effects can : j:':...:-

| not he quantitatively computecl due to the lack of necessary data. ',

ix) 'I‘he Government should. establish an official system of standardization startmg o "
from standardization of steel products for general usage, and should also take
up negessary measures to encourage mill_operators to-apply qua,lity_ control .

system,

x) The Government should start to give practical etlucation abroad to a selected :
group of engineers and managers who will become the management nucleus of _. _‘;
the proposed integrated steel plant, These engineers and managers should
carry out preliminary planning of the piant and afterwards seek the assistance ' R
of some foreign consulting and engineering firm. However this elite grcup N
should continue to put forward their initiatives and creative imaginations. An | ;

Indonesian steel plant must be really an Indonesian one. o
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0N 0D SnemL DEVELOMMNE TV TWDONSSTA

Mr. Takltqu Mltsul':”

- HEAD'

',i NIPPON STFEL CORPORATION

Mr. Masahlko Uesakl :

MILL FACTLITIES
NIPPON KOKAN K. K.

Mr._ﬂlroshl Tanlmoto

INFRASTRUCTURE - -
NIPPON STEEL CORPORATION

Mr. H1romoto Toda '

MARKET ANALYSIS
JAPAN IRON “AND STEEL FhDERATION

Mr, Teiji Akazawa -
MACRO-S0CTO: ECONOMICS
NIPPON. KOKAN K, K.

” Mr, Haruo Adachi

RAW MATERIALS
NIPPON KOKAN K, K,

Mr, Tomoji Osawe

- COST ANALYSIS

NIPPON STEEL CORPORATION

Mr. Yoshiyuki Otsuka

LABOUR & TRAINNING
MINISTRY OF INTERNATIONAL
TRADE & INDUSTRILS '
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) 1 _Market Study and Analyse

o }t;- Exh ibl_f;:‘_ 2 f_;-

: ".'Past trend of steel oonsumptlon future pro;;eoted tr-end of eonsump- R

:~;::':"_t10nf—_> by type of products, by year PN N PR _
L Type of products . 1ron primary (rolled) eteel products, secondary;'_":_f_'j
steel Droducts R TSRy LT : ' Sl

R Pro;;ectlon should be made at least up tO 1930

2. "Establlshment of a Natlonal Steel Industry

'Study and analised domestzc raw materlals avallablllty, the preeent

: productwn fac111t1ee, and pro;;ects m plannmg stage R
Based on the pro;eoted consumptlon pattern the px*esent productlon .
famlitles and pro;ects in- plannmg etage to eetabllsh a development ..
program for iron & steel production, _ [

The development program should he detailed in ;-

type and capacity of production, locatlon schedule of constructlon -
and production, manpower requirement and. trammg program
mfrastructlonal support (physmally and legally) etct :

Benefit of the development program to the overhall na_tlon‘al eco_h'omy. '

3. . Teasibilities

A detail technical, economical and financial feasibilities should be.
attached to eac,h establlshment w1thm the development programm '

as described in pomt (2).

4, Standardization, Quahty Control

To recommend and assgist in establlshment of a meohamsm for

star_ldardlzatlon and quality control probleme,_

Directorate General for Basic Industry, .'
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- Thinorary of the Tean '

_Egﬁ;hit"3

: :dététf'

" date

date,;' déscriﬁtidn"“3 deseription” ; i descoription:
P " : L . Z.‘ R PP A I s H ('} members) - . N - S )
Oct...._ | L Tokyo Ai._?xngapore (4 members) o th?qZQ: 'gi:i?::i:no;thzﬁno?zg;ngn "f-LV' Bandung o AT, C:lacay W°Vr}.1"' “dtsonssion ot the BAPTENAS,
5. ’ cullection of data for market analys;s,' i CMIBG,” . e N ;nspectlon of iron send Bl ‘.draﬁtingzqf_thg interim-report,
RIS I .. Lv, Bandun ﬁgh : Ja 'rt : e ep031ts and harbor facility.u : T R : L
; . 8 . r 8
6| st to the Emmassy-of Japan-and Proto-Type Tralnlng Center, S | o 2| svisit to the Fmbassy of Japan.
A obaorvatlon of the" Juron Industrlul Estate, : AT plant v1s1t _ Lv. C1lacap AR, Yogyakarta S :‘completion °f-th9 interim-report,
o ‘ cinspection of ir s
. collection of datn for mnrket analysxs. f:' '?dep§s1{s explorag?oiand 3  -submission of the 1nter1mureport to the Dlrectorate Gonoral of
- T, _ 1 : o ,_Baqic Industry. . .
ig;. Ly, Tokyo and angapore Ar Jakarta (all othor members) S R ;Lf Jakartal Ar..Sﬁfakéyg'rf. g Ll Iogyakarta Ar, Surabuya _ L4 Lv;-Jak&rta
i ?_. :acourtesy call to and discusalon wlth the Embassy of Japan.:. | :._;'2?; .p¥‘ t v_‘ . SRR T 5 Ar. Tokyo
S [+ courtosy ¢all to and dlscussion with the Dlrectorate L2 d1scussxcn at the Munxcxpal‘; U Lv. Surabaya - Ar. Medan o :
. General of BRS)O Industry, Department of Industry . : _Haster—plan offlce and the : D P AT
N I Port Atherity '
U d1scussxon at the Central Statlstics Bureau and the v131t,to‘thé-xndustr1a
o D)rcctorate General of L1gh% Industry and Hand1craft. edlates, ‘ e Ry
e R Lv Surabaya = Ar..Jakarta .
12 "d1scussxon at bhe . Department of Publlc Hhrks and waer,_“- I CL SO S e e
: : visit to the Jakarta Industrlal Fstate i SRR GEY Adiseuzsion at the Regional
i Co - : ‘Indonesia.’’ o Office of Department of.
13 dlscussion at the D)rectorate Gencral of Basic Industry.-_ TN ©oIndugtryo )
) “plant visit, . . : _plant vxsxts
14 - plant visit, 26 'collection of data .-plant VISIt%
S i - 'draftxng of the Jnterl —report ‘ _Lv Medan - Ar. Jakarta
15 consolidation of data and materials. . R
. . : . ) 27 .study at the P N PERTAMINA ;f .
i6 visit to P. T. Krakatau - S ER
Lv. Jakarta < Ar, Cilégon 28 | eollection. of data, drafting
’ -fof the. 1nter1m-report :
17 1nspect10n at Cilegon Strel Plant of P T Krakatau, L
observation of Cidanau River and Merak © 29 jdrafting of the 1nter1m—rep0rt.
Lv, Cllegon ~ Ar, Jakarta. R K : .
' : ' _ : : o ' 30 p]ant vasxts‘
18 discussion at the Depariment of Mines and the Directorate = . L : o ‘
General of Land Communicatlions, Department of Communicat:ons n discussion at the Direetorata Ueneral of  Sea, Ccmmunlcations,
1w, Jakarta - Ar, Bandung . B Departmént of Communications; dlscu3310n with the Embassy of
Japan and. the. Dlreetorate General of - Basio Industry on the
1y discussion at the Geological Survey and the Bandung 1nter1m~report g .

Yocational and Managerial Tralnlng Center,
plant visits,
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i _:ﬁl ,j.‘-E;i;hi'b;t ,‘4.':"?'-"' 'M_aé:r'é;?na;ysis by._l_js_in‘g; Grdss"D:ome_stic- Pi"oduCts_ '

The assumptions Were made on GDP as follows,

_:.':..j GDP(mrealterms)growth :_If‘a_i;e_.  _ = .- '_19‘?3 1%
B N e TR SRR S ' 1974 -. ?'2%
"’fa&efﬁgé;f;974”-1979 7,59
M 1979 - 1984 8. 0%

: ‘___'i_["hé acmalresultsof ﬁhebést sefv_'ézja_l years of GDP and apparernt' con -
i .Sﬁ?npti_i)'n_ of '_'f-_i_nis'h'ed gte e__ll are -$h6Wn.'bélow. '
oxo oy
e A"'.ea"r"‘--'? S XGDP . yearly growth-  ‘apparent steel _

X_.__ - (billion Rps) "~ rate. (%) consumption {1,000MT)

158.
233,
192,

1967 4480 4
B¢ 9

1 .

9 490.
, |

1

68 am8.8 -
89 B13.0
‘o 548.4

71 586.8

72 6285

668,
764,

X . T S S, .
W OO W A o

* gource: Central Bureau of statistics, 1972 figures are
estimated by the team.

From the above table the following equation is established,
y ="2',469'x - 841.7 | corelation coefficient = 0,912
- If's__ing this equation a‘n'd”assumed GDP growth rate

 apparent finished steel

year - consumption (1,000 MT)

1974 940,
1979 - 1,71,
1984 2,917,

L = BB e



o Exhibit 4 3

Macro—ana1y81s by Us;ng Gross Domestlc Capital

Formatlon S

o The grQSS domestlc capltal formatlon (GDGP) whlch is'a constltuent of" GDP-?J

ffF 1é kiown to have a close relationship with the apparent sbool: consumption..
Exhibit-4=3-Table 1 indicates the past trend of GDCP and vates GDCR/GDP! -

."Extrapolat1ng the. trend curve of the rate GDGP/GDP the f0110w1ng f]gures ore fﬂ;’

"?3*forecast. 3

19723_*.
‘74r~ .
79

84‘ E

GDGP/GDP
??13 5%

efsls 5

14,0 :
16,0

Mu1t1p1y1ng these r&tes by GDP flgures already Mentloned for these years ; ;5

g”;the followlng figures are obtalned

1§?2;f:,f
s

84

G

DCP- (b11110n Rps )
84 8

2010
165,87

281.6

The equation conneetlng GDCP w1th the. apparent steel consumpblon is: obtalned‘

by'a regression method as follows.
?-: 11,41X - 213.0

;= 0.966

fon

pparent steel consumptlon

X = GDOF

From this equetion and +the GDCP f1gures obtalned above. the f0110w1ng steel L

consumption figures are reached,

1,000 M
1974 940
79 1,680
84 3,000

In order to examine the pirobability of the rales GDCP]GDP foree&st above
en international historical cross examination was carried out with the thought
that the sieel conswmption situation of Formosa, 5. Korea, Bra21l “and Mexlco _
in the 1960's is likely to be similar to that of Indoniesia in the 1970's., For
this comparison Fxhibit 4-3-Table 2 is attached. This table shows that the
forecast figures for GDCP/GDP in Indon951a seem to be guite reasonable,



© Exhibit 4e3-Tablo 1

Lf;'i‘.Exbehditﬁré_En:Grbéé_Doméstiqr?rbduct'at Constant
il 1960 Price in Indonesia - - (uniti - billiors Rps.)

#ross domestic capiial

dalgnder. | | gross.domestic’ | growth | formation (B) - -
O year o product (Y [ “vabe . — - . .  B/A
T B T | construetion | machinery snd |- .

‘(%)_ ’end works | equipment tOt%} (%;

Cageos L mee | N S U S 30,7 | 7.9

RRLS iz o fasa | sse o 1901 4,1 | 107
‘5~1§é21y{; ? .f_"'kzq.z'i- j-:41;s__7 21,3 18,8 401 | 9.3
- 1963 B 4103 22 | s | 4 30,6 | 7.4
i —"19.64'- T Py s | 16.4 | 8.4 | 34,8 | 8.1
} -_1'9"655": I 429.9 Colaa | 6 | 17.6 6.2 | 8.4
_"_::1966 o 441.9 f+2.8 | 21.0 9.7 0.7 | 9.2
'.jjlés‘_r'f,-";— o 48,0 s | a8 14.8 33.2 | 7.4
Tages | sl s | oams [ s 46,3 | 9.7
.:19‘6}3." S 5_15-':0 | | e 531 | 104
oo | sas w9 | .. 63,2 | 11,5
.1é7i. ] sses | ero R 73.8 | 12.6

1972 (estimate)]  628.5 47,1 B 84.8 | 13.5

'a've.r'&ge A B - .
1960 ~ 72 +.0

average

1967 - 73 +7.0

1974 (forecast)] 7216 . | ' | 11010 | 140

1979 (forecast) 1!036.2 o ' 165.8 16.0

| 1984 (fovecast)] 1,522.2 _ 281.6 | 18.5 .

squrée:-'Centrdl Burean of Statistics up'td 1971

- 60 ~ .



~ Exhibit 4-3-Table 2’

e

:;iééé i«

1966

deer |

1968

Tioso

970

‘source

Formose L

midldon MBS

fi6?556ii

;.svjiéé

| 202,200

112,867 -

185,554

143,045

- 167,975

190,806

© 218,428

] gross capital [0
| formation () |

R (A" BRI

10,361 ¢

| 13,335

14,872

om0

2,04

£ 30,185

'f37,136”

43,107

49,381 |

"7“B/ﬁ-f-»5ﬂla ﬁ

e

;ﬁiéjﬁ

T ies

;:5'16g9 '

e

|

22,1

7'_25;6;n

22,6

sﬁéel-éﬁﬁsumptidﬁ 

' ”:":15;64 :

s |

489

638

"

::;q”915:

e |

i}i77 _

1,446

“industry of free |
- -china November
1972 .

i |

South Korea

Taorw |

thousand millien |
won. oo

2449

691,5

f1793Qé

1,018,7

1,220,4

'1;55235

2,022,1

'érésé oRpit§1f.fu' o
~formation (B). - - |

26,87

Coser|

101,2 |

 113;57_1

~223.1

C272,2

421,3

614.6

ERE R

ok

| 0.9

18,5

e |

“f14;8:

; ..?2{3

et

30,4

steel consumption |’

1,000 M-

T

L s

C300

”':44b

573

8

1,125

1,536

1,744

year of Netional
Accounts .
Statistics 1970,
ULN.

BraZil-

GD P (A)

,thoqsgqq_w}ll;og}l_:.,2;76 _
new ‘crujeiros. T

11,93 |

23.06 |

36,82

. 53.73

71,49

99,88

gross capital
formation {B)

”;4'9{51.-:

2,24 .

fE‘4.5Qf

'D'6F77

18,18

10.85

17,23

B/A

*

xR

18.4

15.2

15.2

17.3

steel_ébnsumpﬁioh_

1,000 MiT

2,812

3,520

s

; 731143.

4,103

4,016

4,879

5,532

6,088

Mexico

G DP (A)

thouéand_milii&n '

rupees

155;9

194.8

ez |

246,2

. 276.3.

3064

2ross capital
formation {B)

noo N

232

28,0

[ffjﬁiéf

9.0

. 45.5.

'_'52,9-

B/A

e

]

16,0

15.8 1

: 1615Q

AT

steel consumption

11,000 M1

1,728

2,187

:725}59?,

2,746

2,970

3,303

3,525

3,706

4,168

Iran

6D P ()

thousand million
rials Co

33006 .

399.8

4404

49971

540.3 |

602,9

675.1

7725

838.9

gfoss capital
formation (B)

ol T

:5.355?4 '

50,3

:_81.1”-"

116.8 |

et

154,2

176.1

Y

R

T-if}5;8¢_’

1206

ﬁi;34!21

':tﬁlézé f”

‘16¢7*.

19,4

. 20;0,

20,0

21,0

aen|.

'; .§931

907

2,085

steel consumption

00w |

e

1,008

1,594

1,798




L 'I‘he Outllne ofSL~RNProcess - o

ThlS process is a combxnatlon of what have been announced

separately as S- (STELCO Lurgi) process and as R N (Republic-

Natlonal Lead) process It uses either green pellet flred pellet or:f.:_fff:_"-;'__l-g-fij":: B

. lump ore as the raw materlala and either anthracite, coke or

" bltummous coal as the reducing agent Iron ore and reducmg agent_"' Sani

- 'together w1th hmestone are charged mto a rotary kxln and heated to

. ahout 1, 100 C.. The materials reduced in the kiln 1s cooled below 100 C. ERERE

after passmg through a c001mg drum and separated by screemng and
magnetlc seperatlon into the reduced 1ron char coal ash and others.
| In the use of low-volatile coal heatmg is apphed by the.mam burner s

located at the discharge end of the klln and by the shell burners

‘When high-volatile coal ig used, healing is effected by the maln burner

located at the discharge end of the Kiln and by alrports the bulk of the .

-rotary kiln being kept at 1,000 - 1, 100° C. I__n use of green_ pallet itis -
~ dried and hardened continuously before being _charge'c_i‘.il_lto th.e_ kiln,
The SL-RN process pl_an'ts now undercommercial operation :
are as i'ollowe. | | | is

(@)

Highveld(l)_ New Zealand Fal,c'onbrli‘dgje
Company Steel Steel o Nickel Min‘es
Place Witbank Auckland - - | Falconbr1dge
' South Africa New Zealand Canada
Plant-size 4 kilns 1 kiln 1 k_1_1n

4x60m 4 x60m 5% 50m

-6 -



Ore through put .71 000 000 MT"“1§_0, 000 MT: 425,000 MT,

”"-,‘:Raw materlals ':1amp ore on’ gand 'byrrhotit'e caleined

"fﬁ':ty.; Ore " el et __.;6_0;_5_%3Fe . 66.5%Fe, 1%Ni

Product 40%pre 1_:‘- | :.ti'::hlghly reduced ﬂig}ﬂ_y reduced
ST reduced _O'r'ei_;_l _peilet S
s Remar‘ks (1) ..The produc‘t i thls plant has ’cO be charged into
S :3..‘;electmo furnaces to be converted fo plg iron,
- Therofore,l strlctlyrspeakmg this is not.a direct
':reductlon process | | |
| (2) :.." "_'I‘he produot is mckel moludmg Ioellet and should be

o oons;de_rod as a kmd_ of f_errofnlcke'l.

Itseems tl.lat:N.eW.Z._oolapd plant and Faiconbridge plant are
.ﬁOt i_r_}.:_omoo't.h, opofatioh doe to various mechanical and .metallurg'i'cal
_tfo_obléﬂs*.-" It io repori@od-bynr;. H. _Sefbont and Dr. W. Janke at the
Seminar On I_)i.r'e'c:t, Redﬁo’ti_on.of Iron Ore: Technical and Ilconomic
 : Asj;):ect:héld in Buohare_st in Sept. 1972 that both of these plants are
bemg operated at ’?'5%.:of 'thoir r'.at.ed oaoaoity. -
e The constructlon cost for the SL BN rotary klln and its ancillary
famhties is clalmed to be about $10 400 000.on a basig of 1, 000 MT/day.
The team nelther knows the detaﬂs of the estlmate of this construction-
cost, .nor tho effect of ocallog up an xts economy

| The un‘it mput for thls process is as follows, aosoming that

reduced pellets w1th a metalllzatlon degree of 95% are obtained from

66% Fe pellet

L ed i



| {.reducmg coal S :f*_' 600 (3200x103 Kcal) -

L (L. 8,600 Kcal/kg

.:3"'j"ibent0n1te 7 :_ : 1 5

Watel o 2m% i

In connectlon w1th appllcatmn of th1s process to T102- "

rlch 1ron ,sand the followmg comment may be useful From metal—- S

= Iur'gloal standpomt ’[‘102 tends to slow down reductlon reactlon
1n31de a kiln and remams unreduced in. sponge 1ron In the succeed~

- mg qtage, that is, in meltmg in an electmc furnace ’1‘102 in sponge

iron causes various difficulties such as low yleld of Fe in steelmakmg,_

large volume of slag, damage to refractory lining, __Thereforle{ 'When'
the economic viability of this 'procés_s iséxami_ned; the e,cd_nOn{y -
from the iron sands to the steel ingot must be integrally taken into

account,

-84



Exhibit 5..2 '
et b v

' This process developed by the Mtdrex D1v131on of Mldland—

Ross Corp It uses mainly flr-ed pellet ag the r-aw materiale and

; Znatural gas as the reductant ’I‘he natural gas: is reformed mto mix-

. .'_:"f“j"ture of Hz + CO by an mdependent reformer and sent by a hlgh pres—

- _-_ff-"sure blower mto the rmddle zone of a. shaft furnace ’I‘he furnace top

| ‘:_'-gas s cleaned of dust in a dust catcher before delivery to the gas

o :_ : reformer In the bottorn of the shaft mert gas is nuocted for cool-

'mg the product to some Gb"C for bemg carefully prevented from re-
ox1datlon The inert gas for coolmg ig. cooled by a water- cooled
‘-gas cooler' as lt 1$ used for recxrculatlon

' "I‘h_e plants_-whlch commerc1a11y Operate thig process are as follows,

" Oregon Steel Co. Portland, U.S. A, 400, 000 MT/y

' G'eor‘getow'n Steel Co, South Carolina, 400, 000 My
| - U.S. A,

I—Iamburger Stahlwerke G.m. b, H.’ 400, 000 MT/y

Hamburg, Germany
Neithet‘- the construction cost nor unit inputs have not been
discloeed' It is only reported that the total heat consumption ig
_.3225 X 103 Kcal/MT of reduoed pellet that is, 432 Nm? of natural
gas (1 Nm? of natural gas =7, 500 Keal), The paper titled "Use of
.___the_Midland-Rose Dirgct Reduction Process in a steel Works of

© . Small to Medium Capacity" presented at the Seminar on Direct

- Redl'ic'tion of 'Iron' ..Ore? Technicel-and' Econorhic Aspects held in

'Bucharest in’ Sept 19?2 may be of some usé for those interegted in

: 'this process. '

— 65_-*_‘_.' :



In thls paper the authors, W Masohlanka, H Knapp and P '- Kohl

. ‘."_'_j_desorlbe the rough specification of the shaft furnaoe and the performance

. of operation The authors emphasize that the SiO and Ar€203 in -r- EER

_ :f char'ged pellets must not be in excess of 3% order to keep the slag

'::-;;.'-_-.quantlty below 100 Kgs in the eleotrio furnaoe into which reduced

' ::‘: pellets are oharged They also stress that careful measures must loe
'-f,-ri.'::taken for preventmg reduced pellets from being reoxidlzed by mmsture
o In the World Bank's report ”Plannmg fox' Industrlal Develop~.--- :

" : _';ment m Indonema Chapter VIII the authors give the constructlon

_ _coSt of Mldrex 400 000 MT of metallized pellet However‘, in the

',_hght of the faot that Mldland Rosa Corp 13 strictly keepmg teohnical R

-and finanoial details of this process 1in seoret the team wonders from-
- where the World Bank has obtained the construction oost data. SRR
Therefore the team is. not in the posltlon of cmtlcizing wi'iether or

not the World Bank's data is fair or biased. .



- Exhibit 5-3

. The Ouiline of Hyl, Process -

Th1s process was developed by the Ho,]alata Lamina S.A.,

| :'-""'Mexmo and the Kellog Co has got the lxcensmg right of this process

x-It uses the lump ore or the pellet as the raw materlal and the natural

""‘ges after being reforrned to the mlxture of CO + H2 as reductant

.'I‘he hlgh»temperature gas 1eavmg the reformer Whlch generates

i ':-"steam I passage through a bozler is cooled in a cooler for removal

: .-l'of excess moisture and lS sent to the vertlcal retort reduction furnaces,

'-._:'if'-The reduotlon furnace comprlses Jone eet of 4 retorts each equlpped
-with an equal number of gas coolers and gas heaters. In each of the

: _‘.'_retort reductlon takes place by the followmg cyelé to turn out the

'.:produot

Retort 1 unloading & loading discharge reduced iron
' stage and charge new raw
' - - materials
II.  cooling stage cool high-temperature

reduced iron by fresh
reducing gas and preheat
reducing gas

111 final reduction stage reduce finally partially
' reduced iron by high-tem-
perature reducing gas
preheated in Retort I

v “partial reduction heat and partially reduce
' stage charged ore by off-gas
from Retort III

'I'lns process has been smoothly operated since the commissioning

of a 200 MT/d plant at Monterry, Mexioo in 1957 and there is no




B The HyL plants in operation and under construotion ar'e as, follows:«.-_]

) doubt about the economic viability of thlS process

HYLSA Monterry g {;:fzoo MT/d 1957 start up’:.-. e
 HysA® f ;-i‘;;- Puebla eer M _’1969

”*'j__;'iUSIBA i "'Boma (Brazﬂ) ;6:.0:'0; f’f'f'.'_f.’}:_f'under constructlon

. HYLSA qut.err,ey 1 ooo;{ " L Z_._,;;g],-_""; LU

The standard operatlonal and oonstruotlonal costs disclosed by the o
Kellog Co are. as follows

plant'sizé o '6':6'0' M’T(Fe)/d; '__"1,.400MT('Fé)/d 2, 300 MT(Fe)/ B

plant = 88, 4 million $15.9 'r'n-il:li_oh.. $30 9 mitlion -

operation/MT(Fe) | | |

natural gas 17,3 MMBW  16.8 MMBtu(1) >16 8 MMBtu

electricity 9 KwH C9KwH 9KwH B |

water 1,000 gal. 900 gal. - 900 ga_l'.'

maintenarice $1.31 $1.28 1,28
labor and supplies -

catalyst and ' o _ L
chemicals $-0' 14 . $O 14 0. 14 o
operational 7 men/shifl 10 men/shift 15 we n/shift
labor : AR .

supervision : . S voy s 3 i
fremen 1 man/shift 1 man/shift 1 man/shift

superintendent 1 man/day 1 man/day l_m_an/day. |

.. - 68“ .'3 .



Remarks
| -i)’f;w 8MMBtu 4 230x 10% Keal

11) assuming that the mean metalhzatlon degree of the product

L s 92% from 66% Fe iron ore, 4, 500 x 103 Kca_gmrr of
' -‘i"metalilfzecl pellet ' '

g .'_-iii) .:assummg that thermal value of 1 Nm3 of natural gas ig

) _ 9_, 000 Kc;a_lj 520 N'ms..of_ natural'gas/MT of metallized pellet.

' 'The product of thls proce% 1s a form of sponge iron and consequcntly
1t 1s easﬂy re- ox1ded Thls fact suggests that sponge iron should be
-‘ :_carefully.handled a'ndistocke(i w1th necessary measures for moisiure

 prevention,



R -Manganeseis': R

n ‘-:_Therc are Only a few manganese ore minea now bemg mmed at these

,deposits ag Karangunggal in West Jawa and Khmpan ls Central Jawa, _ e

o ":"but the or'e depoglts at-e in general of small scale and are not economical

' “‘-iThe Khmpan cleposxt u%ed to produce the largest quantlty of manganese

N :'ore in Indonema The blggest ore bodb'r Of the Kllrlpan is now mmed

: _out and the present productmn takes place for only about 900 tons per i ':-.l.:' e

: f_': month at the Karangunggal ore body. Product ore contams about 80%

_:of Mg02 and about 2, 000- tons of ore is consumed by dOmestic battery S

manufactu rers,

| Also about 10, 000 tons of ore is being exported for metallurgxcal '

- purpoge, The manganese ore: deposn is located at Doy. Island north
of_t.he.Halmahera Island, but the size of this deposu is con51dered not_ :
~too largé. Manganese ore is very ugeful mmeral for iromn- makmg,
steel making or ferro-alloy producing., In Indones;a, however, any huge

resource of this ore is not likely to be found.-

Dolomite

Dolqinite or dolomitic limestones deposits are rﬁostly found in the
‘Tuban area in North Jawa and at Madura Island.. It is ‘cc_mside_‘red that .
"very close co-relation can be found between these type of rock and |
normal lirneston'es of the miocene Rembang formation, but the orig’in: '

of these dolomites or dolomitie limestones is yet to be proved,

Dolomites are as useful flux as limestones and fluorspar’, and 'it is also
useful as basic refractories, In this respect further detalls of ore

deposits and ore specification are of great mterest to be mvestlgated

source: Department of Mines

,...70' __ R



---?U.S $ 84 ~ 108 a1 Sydney FOB..

SR :Mandelstam consultants recommen C
e 90% after 4 )5 -years and’ AFsume. that the - price:
s 45,000 Rps, th&b is; U, 5,$108 per: MT, ©
. o billet rolling: should bs realized after 2 years,
“billet is Very “mueh underestimated bécause the latest price of billét in Australia is' !
L I£ the: frelght and the transportat1on cost From. the un-.
"Howevery

. :loading place to the mill is added, the:price: Wwill. Tie avound US$ 116,
L7 the beam.indicates the favorable étfect on the cost account1ng by aceelorating 1mprove~-'~"
p_iment of rolllﬁg yleld provided that the prlca of blllat is 45 000 Rps/MT : S

“ilThe Statement of Prof;t by Accelerating Rolllng M111 Yleld Improvcment
o (nght sectlon and B&r)

hat 80% yleld of billet rolling should bo brought
of billet at tha. sidings of works is
The’ team con31ders that: the 1mprovement of: yleld
On ‘the other hend the price. of -

here -

Exhibit-7 -

- unit: 1,000 Rps.

| after 2 yesrs o

after 2 5 years :‘- ;

affer 3 yoars

total

| quantity

price|:

potar |

cost/flnlsh

qﬁaﬁtity;

price|

itqtalﬁ*

cost/f1nlsh
oo ben

‘quantity -

price

total

stt/finish

'LO'!]

quantity’

pricey

total

Teost/finish

ton -

i yield yo
" billets
.ecredits - scale

- scrap

billet cost net

total operating
cost .

total product
cost

income from sales

profit

SR
44,600

3%
7% 3 122

40,140

40,140

,338

45

RES

2,067,0097    ?
v 21,854
1,985,146

446,000

2,431,146 |

ton n-u

49,5

S

3,000,500 [

579,354

' 60,6

  )§2€300*
3% 1,569
;7% 3,661

- f47;076 e

47,070

:i 45'

.1

v es 621

| 2;327’37} _fl?

| ada,s50 |

7"2;572}4é5 Q -

2,353,500 . 50

Voo

| isneer| o

.w49;5.'
9.4

51 200
1% 1,536

7%_ 3,584:

46,080

46,080

45

B

v 25,088

2,278,912

(ERGTN R

13,456,000

2,304 ,000.

435,200

741,888

50

v 0.5

49,5

58.9

T
148,100

3% 4,443

7% 10,367

T
133,290

: T
133,290

45

75

6,664,500

T f2,569
6,591,931
1,325,750
7,917,681
9,996,750

2,079,069

50

Avs Q.5

49,5

__ .7'17‘__,. e




Bt

“The Médigﬁa$iﬁéf§£ diSteel:Miii'ih:Shr&baya:1 5T.f

1) For the 3upp1y of blllets to thls m111 four altern&te

“‘f;"routes were studled, namely

:i ;A)';Scrnp«electr1c furnaces only w;th captlve power

'f7'generators - contlnuously cast blllets‘ T

7 “ 335”iScr&p—e1ectr1c furnaces W1th captive generatﬁrs él .
l'ﬁ_ onnected with a publlc grld-— contlnuously cast.b1119ts
'C}"Scrapuelectrlc furnaces w1thout captlve generators, |

;5 f_but connected w1th & publlc gr1d = contlnuously c&qt

'; ,b111ets7  5 : , , L ARSI

7D) .PUrchas1ng bllleﬁs from the 1ntegrated steel plant

ii)f The team has heen 1nformed of the brlght prospect of the
Fast Java electric grld ow1ng to the development of
Karangkates hydro~pro;ect However, it is doubtful that
C) proecess can be applied because of a llmlted supply
capacity of the public grid and possible d;sturbance 1n_
power users in gener&l. - Therefore, this should be removed

from the range of choice,

iii) With regard to A) process the team visited two sfeel millg
vhose furnaces are operated only vith thelr captlve power
generators and has heard that a fow more mllls are con-‘
templating to adept this process,

However, it is needl;ss to point out that in'thié.précééé'
generators are oxposed to the drastlc change of power demand:

of furmaces, part1cular1y during the melt1ng perlod and the

%‘?2.%.:‘



'!f;ﬁaintenance eost of.generators 1s Qérj exfen31ve. 'if ié

'- ;st111 unknown that how much the malntenance cost w111 be
- 1f the furn&ce capa01ty is 1arge, say, 25 MT, Thus ‘the

::  fi:team 1s of the op1n10n that 1t should be ‘avoided to choose

'?f,_thls procass. - g_f

.f?ji%);Féﬂé%ééhéidéfgtiéﬁ'ﬁ;ﬁ£@¢ﬁ§d‘1ﬂ-ii) aha.iii).lqads.to choose

. :7;;between B) or D) Tﬁé:méféridlsfflbw cﬁart=and the out]iﬁed

;1 ~*spec1f1cat1on3 of equlpment 13 shown in: Exhlblt 8-1~ Table 1,
'; The electrlc circult -the'construct1on'cost'and the mannlng
.“:&re 1ndleated 1n Exh1h1t 8~1~ Table 2, Table 3 and Table 4,

.respect1vely

'fi: Exhlblt 8-2.15 the ?esults of flnanclal compallson between
_ B) and D) although varlous unknown factors are 1nvolved in
.thls cost analy51s. 'Consequently the team is in preference

'_‘of D) process not only because of the cost aspect but also
_ because of economic risk involved in dependence upon

purchased scrap;
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*Intormation of Superior Tochnologioal Bdueation. .

5bﬁi%eisi£y"ar\e611égé”

”'l‘funlver31ty or college

Bahdung Inst1tute of
Technology

Srabaya Institute of
Technology

University of Gadja
Mada (Yogyakarta)

1f’clv11 englneerlng

seivil englneerlng
geodesy & surveylng
sanltary englneerlng

'f.mechanlcal & electrlcal englneerlng}f"¥gll

. clectrical” englneerlng
-mechanical engingering: :
: _1ndustr1a1 englneerlng .'” :

mlneral technology
geology
H.mlnlng o R
petroleum eng1nee11ng

onglneerlng physlcs & chemlcal technology

engineering phy51es
chemlcal technology

chemlstry & blology
chemlstry
biology "
pharmacy

mathematics & physies. -
mathematics
physies -
astronomy
meteorology & geophy51cs‘

fine arts & d931gn
‘Pine arts
architecture
reglonal & clty plannlng :

eivil eng1neer1ng
chemical englneerlng
mechanlcal engineering -
ship building .
electrical - engineering

Ceivil englneerlng

chemical englneerlng

i (Jakarta)

1Univer31ty of Nbrth
"Sumatra (Medan)

. ?Un1vers1ty of Tr1sakt1

"'iof Indon381a“”fciVil”enginééfihg' ‘
L] o mechandeal ong1neer1ng

ff01v1l eng1neer1ng

-j01v11 englneerlng
' mechanical ~engineering
~.electrical engineering

(Jakarta)

. ¢ivil engineering -
_,mechan1cal englneerlng '
arch1teeture

* Peruguruan Teknlk
ngJl N3310na1
(Jakarta)

.r_?i?g FE-:TT“

?fndﬁégg_* technlcal academy

- ‘sgme other privete unlver31tlos have

technlcal f&cult1es.

Bandung Instltute of Technology
total number of students

number of gladuates of : - 350
_ technologlcal facultles '

'f-l- out of Whlch

_-n-mlneral eng. : 15 - 20
" metallurgical eng, - 5 -~ 8
- -~ mechanical eng, C 40
electrical eng. ' 40
“eivil eng, 60
arch1tecture . 30'

ﬁhls flgure represents 60? of the total number of graduates of
technologlcal facultles relat1ng to metal industries in Indonesia.

© Bxhibite 8.

"7;metallurglcal ehglneerlng

;.mechanlcal & 1ndustr1a1 engineering

5,500 (five years)



10.

11.

12,

13,

14.
15,

16,

. “gerioral

Aronmal
'fétééiﬁa
. rolling
 technic
-.'Plénﬁih
aﬁ@ipieh
. pfaduct

utiliti

industr
metallu

personn
relat

raw mat
sales
finance

managem

Remarks

1}

2)

.blﬁhtiméhqgehént;:{fﬂﬁ'{:ff;q 2'.'éi; 5 4076

“Fxhibit=10
Training Schedulo of Enginosrs and Menagors -

S numbor of - braining - subjeet of T
. trainces  perfod . trainimg i

months - tradindig o oo o

iﬁéi_ﬁﬁéj “”ff£f: F.frv_'fgi;lizl_ E.f :;fﬁg.-:{fﬁ‘;.:“ f£'  ;?f
e o ffyi.?ﬂfiéﬁﬁff*gﬂjgﬁﬁjjg!fﬂ;‘ijgf“§ '
g&é ﬁéﬁdgémeﬁt'.l3ziﬁ  .f';:'§hf:: - |
ance :.':' ?:_'  L o é
fow plamming 24w
ial éﬁginéering o o EX
réy ~'tést and reséarch-_ ' 2

el affairs and .labor . - 2 - w7 w
ions B ' - '

erials purchasing _ 2 . ' }.\a?a "

ent and construction 10 ' about.1~' inspection
' ‘month - - tour

Ali persons participuting-in this trdining ﬁust‘be'..
engineers or éollege.graduatos.

All persons must be English speéking. If they_areiﬁrained
in non-English speaking countries,.additibﬁéllyg2't§ ﬁ_

months will be needed mainly for language'e&ugatidn.'

i N



Sabiedisftafbé”?rainéaf§n

;"general plant management

_organizatlon oi plant personnel_-'

_ .E{;€B)ﬂjconveyance 1n31de the plant
T-: g}”:s&fety and health control
%5fa)garelat10ns w1th sub—COnLractOIS
”;é)f varlous;rqgulathné'applléable 40 fﬁe'plant personnel
| 11) ﬂriré.nfnak‘iﬁg |
ii.;)' raw materlﬁls rece1v1ng, stocklng ﬁnd 5npp1y1ng
. '{b)‘ techn1oal control of raw materials preparation
" ?;é)L_b}ast“furnaqe operatlon
:;:iid) .£§6hﬁié§i s%aﬁdards of blast furnace operatiﬁn_
6)  safety.and héalth‘contrcl of the ironmaking shop
i11)  sbeclmaking:
: &) hqﬂ metal receivihg gnd supplying
'b) .steelmuking_operatiOn and control of stéelmaking
| avxiliary raw‘matefials, scrap, ladle repair; shull
_ disposal, été.
..6’“ ébﬁtinﬁbus caéting opefétioh ﬁnd iﬁgét.making
d) ﬁechnical standards of.steélmaking operation
r.é} safety and healih:control.of the steelmakiﬁg shop
'liﬁj -rolling
_g)j contpol‘qf_billets and their conditioning .
_ 5)'urehéating furnéce oﬁeration
'é):_roiiingfmill Qper@ﬁion

C~80 -



i : f) |
'T;fg){
: 7 &),
"_)L

:metallurglcal control

_,._b_)

i)

vii)

__c)

b)
¢)

a)

o)

R :cﬁtting'opéfatioh
e

control nf aux1liary equxpment such as cranes and
“'.l;cooling beds Ce

technlcal st&ndards of rolling operat:on

Safety and health control of the rolllng shop

system and organlzatlon of eontrol
systemlzatlon of technlcal standards

techn1ca1 1nformat10n and patent control

_Plaﬁﬁiﬁg dﬁ& managemént:; i1 S

.'a)a.

ﬁlaﬁﬁingjo{_mqﬁageméntfpdligy- L

organization of,the steel company as 'a whole

budget control -

analysis of managerial results
future prospeet and solution of particular problems'“

for the steel company

maintenance

a)
b)
c)
d)
e)
f)

g)

orgahization

contrbl system

inspection, testing and Standaf&s of repair worké-
inSpection, testing and control of repair works 
control §P parts and componenté

control of 1ubri¢ation

repair statistices, ete,

~ 81 -




:“ _§ii#)- productlon.plannlng
L :'s,_)"_*'orgamzatinn '

'f;b):icontrol of prodﬁctlon plannlng system..
:”ufééjﬁfprocedure of productton plann1ng
:31 §i; 3ystem of plant control as a whole'

"fzé}{ contro1 of materlal flow and routlng

ey wtilities
B h&)iiéfﬁéﬁiéatibnzéf éuﬁpiy of pbﬁqr;.wgter, BF gas,
tﬁégygén,‘quprQSSQir&ir;fsfeaﬁ,3étét
'f:bj  £6;5;”éenéfa£ion;"éiétributibn and'mﬂiﬁténdnce control
:6)i heat control
ﬁd1  contro1 of measurlng 1nstr§ments and autcmatlc control

't-deylces

‘:.x}"iﬁduétfiai_eﬁgipeering
. -:é)ﬁ_a%agonGSig of shops and imprcvemeﬁt
‘ln)' job.evalnétioh_énd_andl&sis of fﬁhctiéns
_e) .désiéﬁ'of s&stéms
| d) " studies of apﬁlication of 1.E, techniques
o) of documents for management
f)' p§ntrol of Sub—contraciing_
Lxi) téﬁt'aﬁd fesedfch
a) 1nspect10n and test1ng organlzatton

b) _staudards of inspection and_test;ng

é)__contrql'of inspection and tesiing operation
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:iﬂe) quality control system‘af

| '?f‘f.gii)

‘"Ta) personnel control

‘:jc) welfare system control

'xiii)

Xiv)

xv)

fjd) planning and control of reseatch pro;ects jf}lnrg}j:.J;

 _b) salary and wage control

Ca) organlzation f'.” -

personnel affa1rs andvlabor relations

jti'l)'E 1ndustria1 relations w1th trade unlonslf;ﬂ;:g;t¢

purch351ng : Dl

. b) Jnvestlgatlon of raw matarlals sources (source, klnd,r"3\~‘_v_f S

: grade, qua11tv, prlce, etc )
¢) plannlng of supply and’ demand ad3ustment

a) contract system of purcha31ng

sales
a)} general marked sufvéy :
b} market analysis of each type of prqdﬁct"

¢) relations with customers and wholesalers

d) price system

e} export business

£} distribution system

finance
a} general accounting

b) fund centrol
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"“Q):;host control
"]Qd)‘;pontro] of f1xed assets

"T-é)g>f1nanclal analys1s of the oompnny

- Zf)ffcontrol of 1nvestment out51de the company

 ,‘#§ij:_#¥§p;ot1on tour_?if;3“f;

_ngﬂ?igjg;integrated produetlon s&stem as a whole .
.“‘b)‘Torganlzatlan of top management . |
Tﬁc)1 manageria1 control measures of each plant .
ffd)};management'pollcles | o
: 9)1'1ndustr1es assoc1atod wlth the stecl 1ndustry
H“if}ﬂtprob]ems and prospectq of the 9teel 1ndustry

'-‘fgif‘control of constructlon of an’ intograted steel ptant



T mable 14 The apparent Steel Consunpbion durihg 1960 = 1972 by fypos of Produots

© {units I;GOO'MTj

1960 | ager - | Tiges 1963 | 1964 o ;uf?flées“._'_‘-'_1966=f7.1u,71§67 S| 068 . 1960 1970 1971 1972
I Y R S R A A ENONNTRpre e DI DINRESNGEESTERY REAGELIIT SRR IDTU TREP RIS I LT IR AR o - estimate

rodl and matorials for o] 007 | 2ns| o | a4 e | 4| | ms| o | aal | ose] | es| | 12| | 7 10.0
'railvay‘ R B R B - O Lo ‘_;‘ o ) L R . _ E' B R R : o PR : : S L N ) _ . .

B e VR Kt Y IS 1Y Y N o YA LT Nt o) IR (W N O B
BTN T | T B | o R | 1 (N | AT B | T P ST I | S L 1 At O | ]GO | ST 20 B | O
bar (inel. concrete steel | 51,90  ‘fizas|  laoq oo PV L Py Y e b e s roose] o PBaeses] o fussagf o fhes.of
To [of whieh dmport | | T NEL I EesLa T 0.7 -~ 1F%2.31 .. |tyi.-51-  [rdo.4] -  [t(95.7 119,01 150,6 ' lros.o)
of which domestic Y N PR T BT B I/ R | P e | ey R | PR R | Y ol c 4 q e ‘ AN

o _ produetion (_”-) I At R 7') i ﬁ.i'l A s }‘Eﬁ", L ?If]-u? {uif) L (5i'? T (f' : N "4'5 . (4.8 i ‘?{5 (90.0}
wive ved oo oyl T eael el v JJ i;' SRR SN S LU AR A, 7‘:‘ A .'Js' e e P M
steolwive .- o loeeel o gl o tesel o el agio s Tl ose o] o beoas] L el soagl L4t 45,0 L sraa) o j7Rl00.
E of whiew dmpoxt | - | - T s e T ) (369 @74l [ (45.0) (7.1) - [(s2.0) _
of which domestic - I - ) Z:'?T iﬁ;f) :.;  : (-ﬂ ){Tbif _(';f) fJ'f; (l;_) :LL:: '(uf~) ;ii .-T(”h:) -_ﬁ .(”;—)_ - (i;,) A (j;;) . (__.) ) ( - )‘ o 10.0 .

lebeiproduets o o Rt e

flat produects

; productibn . - . . ! R s ; . . RSN TR S e ; RS R . . ) -] i .
sub—total 1 96.8] 44.5[214,2] 1.2 132.0] 62,11 76.0] 45.5] 96.8] 58.8| 153.2] 64,8] 88,11 59.5| s2.7| 33,2| 89.8] 38.41175.0] 44.8]213.81 43,6 [ 280,6] 42.0[347.0] 45.4
plate - S T U753 SSNGENN (7 7.1 ISt I 70 KN b ISl IURY | NSO NRSRET [ SN SHa | ICUNSrs IS | GO BSaee I - 1 A 1523 1 -
S | R R M >2§L4 ﬁk_>18}?f§]-ji'>2$;b . &13;2 . ;qo;z : --}43.7 S &68.7. 593.8 _ .02, 0

sheel (inel, skelp, hoop o )RR R
. and strip oxel. galva- 22.5 27,3y -+ 17.9)
nized sheet) ) ' . Sl o
hot rolled sheetb 14,21 K S B N R | | DR GURRE B AEEERN RN 1 IR e | N . _
. cold _rolled sheet 8.3 1.5 ) N AN RN VA DO ¥ S J DR N Y % 1 J (30,0] /
tinplate ‘ 18.8 32,30 ] 14.6] - - R N R BT e e 1 9,5| 180 29.6 27.4 30.2 33.5
of WhiCh prime - - ‘ : : : B R O ST ﬁ'ﬂ::' SEVIR S R - B B . L . . i : "
of which waste, - _ ' ) : . : : RS N IR '.:; N o . : : (20,8
: wasbe - i l: i I 1 - PSI 7*_  # . 7 HE——— : i . : . !
galvanized sheet 26.5] 20,8 | 73] 6.9l lesel o ]z2el o |iireel | d6.3 39.0) | 35.9 49,0 78,3 95.7
of which ‘ 3 RN R R T O A EE 5 o Tee3y T (zo)  [(27.4) (15.0) (1.9 1 0.2)
of which domestic’ o ' T ' BN R FEE R D R B PR e S e 4y
produchion _ _ S S B : : (=) (8.1} {8.5) (34.0) (76.4 {94.5)

steeld structuré .3.3 2450 i ) 2.8 3.9 13.4 23,7 : 34,0

1.2
sub-total ' 1. 81.6] 37.5[114

tubular products

o s Aoeale . _
32.6 | 56.5] 26,6 72.9| 43.7] 51.6] 31.3| 60.8] 35,71 43.6] 29.4] 77.3| 48.6| 103.7| 44.4 | 138,1] 35,2 [ 183,6 | 37.4 |216.3] 32.4]265.2 | 34.7
sheel ”ipgiigﬁnz?be (nel. | 44 4 18.0) 21.7| 62| 23,00 11,9 18.0[ 20.8[ 16,30 9.9} 22.3] 10.5| 16,2] 11.1] 28.9[ 18.2] 40.0|17.2] 78.4] 20.0] 92.9|19.0 |171.2| 25.6 [252.1 | 19.9
of which scamless | T - 3 SRS TSN DR D T A I T LT [ (24.1) (30,3} (37.7) (63.1) {(54.8)
of which welded e o e T T T ey [ (a g (45,4 (52.2)] __ T(96.6]  [(91.3)

of which impori : E SR ERETRE IO IEURR T OSSN DAY IR DA A ) (13.5) (43,4) {49.2) ('88.6 ~ (70,1}

of which do- : NN RN BACRCN IR EENVEN EEMACIC) INEOURIS NN ERMUMCE SERE , A B _ - _
cmestic pro~ [~ )| qC- ) o O O G ) @3 3 e L) L2y (2,08 (3.0) (8.0] . .~ |{21.2)

duction . . ‘ . | R ; o o
total 217.5 [100.0{350.2[100,0 | 212.4|100.0 | 166.9100.0 [164.7|100,0] 236.3 [100.0 | 143.1 1100,0|158.9 [100.0 | 233.5 [100.0 | 392.4 100.0 | 490.3 [100.0 | 668.0 |100.0 |764.3 |100.0

sourcet  import stdtiSticé:aﬁdr&bméStié;ﬁrdddéifbﬁlfigﬁtéég_yﬂnfrz; B}

85 =




o Taple d-2.

“tne appasom Sieel Consanption sy Hypo of Pradiet ana by Seotor in. 1971

(vnzts M.T)

“sector consuming

predints

finished "~ .
steel con—::
9umption

apparent ;fﬁ'

bu11ding and
eivil engine»:

ering o

shlp bullding
i and repalr ;

bieyole

[ auvomobile” |
| and wotore

| eyelel
repalr‘ﬁf'&

| edn ana ..
“container -

"gppliah¢esz

hote dﬁd".'
business

gnd‘utensils'

| egricultiuyal -
and dransport-|

L iment and. their

in&détriaif_ 
ation equip-

repair

Wirersecoﬁdary
products

othérs (1ncl.
1tems un=
¢lagsified)

7,700

7, 7oo?m“

'.ra1l and materials for rallway o

Z-shectplle

f-1,3§4633J1fY?'

1Y 1,835
J R .

__gle, channcl

- ' 357,709_ i
beam, and other proflle ‘ S

_ J::T

2,500

15,923

bar (inet, 00ncrete steel)

T8

1,140

w1re rods

-:‘:}1§8j106i,”

pmm

s

2,750

5,000

w1r0)

steel wire (excl. secondary products of.ﬁlizﬁfﬁlbb ;;.f

.Piis'i;é?Ol;'ih#“:"

"“_30'

:5;960'

16,000

" sub~total

| 280,600 42,0

206,903

412 |

Lo

12:1-[ 1,356

16,2

30

00 1: \.'

11,285 :6?.5r

17,063 38.7

-41,000 100,0

1,835 53.1

flat prbducﬁs.

late:

52,303

st

16,619

1,620

[sheet (1ncl. sxelp, hoop and strip,

excl, galvanized sheet)

BL,97

| 25210

CTSTS

e

;&;25??1;;“ K

Tine

'515;310'

3,830

6,936

hot rolied sheetb

-(ij&ﬁl)

_(1,010)

85y

'V(f;.iur"

';;:(fij):;;,.

e )

(-

{736)

{29,956)

"o

.‘-f-xié Y

~ re)

1(15,310)

"(3,830)

(6,200}

cold roiled. sheet
tin plate '

30,200

175,038

TGz

27,000

162

of vhich prime

5592y T

"~ {840)

(8,500)

(52}

of whieh wastefwaste

{20,808

, (25198) 7.4

(18,500)

{110)

galvanived sheets

78,300

15,549,

300

200

2,236

steel structureX

‘ 23 700

'~523 700

s

subwtotal

216,300 32 4

_130,964 26 1

766 85 8.

3, ésdf‘3s*§*

213 95 1:

42,610 95,9

4,030 24,1

25,953 58,9

1,620 46,9

tubular

products

steel pipe and tubse (inel.

-164 676 32 7

3 f187 2 1

1,400 ° 8.4

1,081 " 2.4

fittings) -

of which seamless

171j100, 25.6.
(63,100}

(62, 909)

(35)

3,750 44, 9f;i~*-*

(=0

1:6(‘ 2, 7

(156)

of which waelded

(96,600)

*(90 367)

(152)

' (3;750)-:4

(1,400)

(925)

total

668,000 100.0

502 583 100 0

8 937 100 0

;§;356?10d;dfﬂ'55*

42,640 1000

16,715 100.0

44,097 100.0

41,000 100.0

3,455 100,0

'100.0.

75;}

| ;-1;3‘:f

e ]

6.4

2.5

6.6

6,2

0.5

X puilt up frame work (corresponding Indon931an 1mport statistical code No. 8450, 8460 8470)

source!
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7 Table 13,

Tho Futuze Domand for Steol up to 1979 by Soctor

'(unit: 1,000 MP)

calender year - . [

‘conguming. seotoi.

|- amowit:

";1974£'ff¥ﬁ

=  1§34

‘ aﬁorﬁge‘
growth

anpual
rate (%)

] Camount |

aount -

"_1974-

.1979J-T

. 19T

1974

'-Qbﬁiléihg and:EiVii-pngihéériﬂggEJ;

50206

5.4

o0

74.1

1,283

8.3

13.4

L4

' shlpwbulldlng

g_bycycle

s

_fli;ﬂ',

[¥114:f“

LN

1;;;7 1

automoblle and motorcyele L R

(for Pepair. only)

B )

“_5;f-322_

0.2

éan aﬁdﬂCOﬂtainerif"

6|

60.6.

6|

T123.8 |

7.5 .

:home and bu31ness appllances
_and uten311s i :

205

2.8

57.8

3,5

'1ndustr1a1 agrlcultural and

transportatlon equ1pment and o

:the1r repalr

Caa

e

o3

69l 12ra

7.7

| wire secOndary products

u41’0“.

6.2

'szsé}iJ’

-LG.B

o

8.2

others (inel, iféms.ﬁnélaééifiéd) 1

B SEC I

10,3

4.6

29,0

- 15.6

1600

it

}not avaiiable

13,0

15,4

16,0

17.2

13,4

14.6

15.6

16.4

_ﬁoﬂ@i-- o

£ 668.0°

100,0

7100.0 | 1,650.8"

10@;0:

2,920,0 -

11.8

12.4

9926

* crude steel basis

1971

‘1972'

851,11

o720 |

1

190.0

2,100:0 |

3,730.0

11.8

12,0

X

per caplta erude steel consumpt1on s

“;;?Ekgs .

9 2 kg

14.5 kg.;

22,8 kg

- * crude steel_cqnver31on rates &re as_folloﬁs:

plate & sheet 1,35 tinﬁlate'1;35 :

X
population - 1971 - 120,149 x 10

74 128,814 v

'79'[145,0931j
84 163,298

BT

n
n

3,

o

steel wire 1,30 -

based upon the d&t& of Qﬂ,ff'\F. o
Central Bureau of Statlstics B

rall and materlals for rallway l 20
steel plpe and tube 1.30 (ref to Table 1-4)

source: Team's Survey

vafious types of long products 1,20




-Tﬁ?;le 1:-4 Future Demand f’or Steel up to 1984 by 'I‘ypes of Products e
' L (fimshed steel bas:.s) '

'raii?and ma£§§ia1$ifﬁrffgiigény;j‘j ;ﬂ,1-7J7;:. :ﬂ'~;3}éj-,' ':; fiot avail

'shéet pilé TR E 577

.’!

angle, channel béa}ﬁ_t.,'_‘ém-:i dfhlqr; R I
prof1les : AR N s

208.2°

bar_(inél.'cbﬁéidﬁqfsiéél}_-”; ' : ;>-158.113'
';\’:il‘_e.l‘ifid.' RS : . : J S

steel wiye‘ ._' IR 1_' ﬂl ;ﬂ573i:: 'j'_;ﬁlfﬁ_:ﬁ l 15 8 1fﬁlvﬁ ?"f.'.fi; o

‘long yroducts. |

flat products

medium and heavy pla‘be : ':':; .: o . 52‘3 80'...[-}'.:‘ 162.4

sheet (inol. skelp, hoop and- strip, IERNRIES R '-".‘:-a3¢;fw 1

exel. galvanized sheet) ‘ . 131‘5 : 53}? _  f£}49'?ﬂ, ST

hot_rolied sheet | 1,8 | et avall.[ 7
gold rolled sheet | ~ 30,0 | net avail.{  — " o

tinplate A1 362 | 442 | lso0 | 0

of which prime . “{974) ] notavaii.] "

of which waste-waste (20.8) | not aveil,] 0

galvanized sheet : 78.3 108,2 " 129.0. “h__?u o

steel struciure (¥) ' 23.7 450 o2 [

sub-total 216.3 o200 | eazia fl

tubular
products

stoel pipe and tube {incl, fitting) | 171 21001 - | o 3354 |

of which scamless (63.1). {73.0) “(aoe) |
of which welded {(96.6 (137.1) (226.4) 1 "

total _ _ 668.0 932'_.6 : 1,‘65_'0.3? :2','92'0;0_

L bunlt-up frame work (corxespond:ng to Indonesian Import Statistlcs code No. 8450, :
8460, 8470) '

source: Team's Survey
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 fablo 2-ia. Beisting Bes MiLis as of Nov, 1972

N L TR

| mame ot company . -

- Looation

- humber. of
i ldnen

Gapacity

Jiconsed | 0stimated production capacity(relled steel basis)

T omirs

2 shifts

3 shifts

" steelmalking.

furnace -

pro&uction

f'¢apaqityj_
(3 shifts)

o LP{

NFE

N

-

T,

R mo ki Ereaing |
‘Rake~ta Bajs.

-J&karta
. 'P, B; Wuhen

T. Industri Aﬁcg;:: ‘H_f
Irovstéei Wdrké':g‘

Interu :7

San Tron

Warﬁ Jaya'
Ryoamid

Besi -Baja Sum._

Gunung Gahapi

Ter |

Surabaya
Medan
wo

Bt ﬁ» b+'anH'LN_.;-N"HN - N

I ase00
| 42,000 -

12,0000

”?_14EOOQL ;l
| oo

| '30;000“ﬂ2.:_ 
10,000 |
12,000
6,000
24,000
5,500

10,0000 |

; ;HGEOOOEgi:“

6,000
8,000

15,000,
5,000 -

5,000 . .

6,000 [
5,000

12,0007

10,000

1 ‘10,000

12,000

20,000

i 20;660:'-,  .
TiT 16;b00}}‘:*'

12,000
10,000

.: £15;0¢Q}u:.p
730,000

18,000

30,000

24,000

18,000

15,000

- 15,000
15,000

15,000
18,000

ilbﬁénfbeﬁrfﬁ

oil fired

| rotary fee.

planned
5T ‘electric

| fee,

8T electric
feoe,

15,000

15,000

total

18

222,000

48,000

330,000

71,000

142,000

.Tahle.2—lb.' Bar Mills underdeHStruction:as of Nov, 1972

I

LI |

Garsino dea
Krakatau Steel
Car Steel

Jekarta
~ Cilkgon

Semarang

36,800
200,000

9,600

e

1 746,400




. Table 2-le, Bar Mills and Stoolmaking Furnaces under Comstruction as of Nev, 1972 -

C unibs MT

“of capasity

decetlon 1 iine -

|- numbex:of < |-

‘Liconsed
capacity -

Tostinatod prodviction capacity{rolled stosl basie)

2 sbifts

73 3 shifts   .

Stéeimakihg
furnace

production

capacity

(3 shifta)

P, Girung Stoel

Mexifeforlﬂdust;'ﬂ.

Anoka Gam.

GunUHg'Bahapi‘j"

Jatim Utama

 Jakarta |
u:.":°
! éurdba&ﬂ':.:-

:.'Hedﬁﬁ:  ol

Suf&b&jﬁ~

-~ 20,000

ST
28,0000 -

‘_. }745309  51‘ R

? eloctric
fee,

Tt electric
fee,

? electric
fce.

24,000

114,400

12,000

total

50,400

'9Q7f

117,300

source: Department of Industry
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- ewoo]

freight ($/t)

 4]00;ﬂ‘.‘ -

3,007

2.00.]

1.00 4

Table 3 Fr'éi‘giit" and Ship Tonnage Relation &
< fox Iron Qre and Coal from Australla: RERT
to J ava. e RN :

(on a basis of shlps lalmChed i“ 1974 75)

430 . Coallirom East Australia to West Java) -~

Tron O'r'e_(.frbm West Australia io West'_Java)'

Vi

——— = dead welght ton (unit 1,000'DWT)

B Yo



| Teblo4ii. riematiic - Magnetite Ores of Kallmantan

corgtoter s L bpegerve; metric ton |

. primary ore

. deluvial ore . .

Yeserve, metric ton

Fe | s

o remarks

*

o owmTa W N

Cfove o

Melati -

- Tembaga .

Batukora

' Jajakan

Tanjung -

Riampinang

Tanalang

Batuberani

o 439,800

80,0000k | e

25,000 %

35,000 %

1,000, 000 %
27,000 % -

500,000 % | -

2, 617, 700 *k-
335,800 % -

| 0.08

0,03

S 419,000

D 40,800 Ak
408 200w

- f 105,800 wi
DRI 5199'_#00,%*#
S 40,400% |
520,500 4 |
2,084, 600 w0 |

128,700 w8

64' 800 ok

186
43,30
58, 52

- bT7.-64

58,43
51,38

51,851 0,07

50.99.

0. 07

55,17
0,07
0.0

010

00140

0.03
56,511 ..
52.65 |
45,06
60, 98

0.11-

0,07
0,07

| ooor
S 0:07

0. 06

0. 09

10,10

0,12

- 0.06
0, 04

0,056

0, 05

0,12
0,03

total reserves:

3,057, 500
1,952,800 %

sk

(pr.ové_d. Yy
(probable)-

(possible ) -

918, 500 #kx

8,658,700 %k
| ..344,500 %

(proved )
{probable)-
(possible ) .

total

“reférence:
Kochergin 1. A, &

Sagirosocegito S.

(1965)

"réport on resuits of

prospecting and ex-

ploration surveys on
hematite magnetite
ores in South Basten

part of Kalimantan, "

5,010, 300

Ciigs Lo

4,218,700 0

source: Depariment of Mines




~Table 4-2. Homatite - Magnetite of Sumaira

| deposits

. xeserve, metric ton -

[oroved.

| “probable

_possible .

| Lampong reglon
HET Perﬁ;ﬁang‘ Burhsn .
2, Tanjung Senang~

~ Penyandingan. 25,000

3. Riau —Klrangan S

260, 000 -

15,000 )

280, 000
.ﬁésb;ogQF}

-

1m0, 000

< 150,000

- 700,000

‘1,175,000

_ 1185;QbQi'”

Ctotal

1300, 000

1730, 000

| 25080000 |

- Sourcer” Debérfnieht‘ of Mines .- -

total L

690,000 [ -




U7 Table 4.3, Ni- Cr Bearing Iron Taterites of Sulawesi and Kalimantan

| . deposits Lo

. reserve, metric ton

[ probabie |

possible

total -

Lo o e B e

A atawesi |
v ngkona S
) Liﬂ§l<.6l)a19': S

.~ Karipinan

Boneputih

1370, 000, 50O

1, 500, 000

- 1, 500, 000

1, 000, 000
-2, 000, 000

370, 000, 000
1,500;000
1, 500, 000]
1,000, 000]
2, 000, 000

B B e

“total .

: ;K'allimar_ifan 2

. 4.Gu'n'u'ng' Kukusan _

. Sebuku '_Isl_a_z'l'd |

‘.S_ix‘,wangij: Island

Da_né_wan Island

6, 303, 000

19, 81", 000

376, 600, 000

376, 000, 000

176, 600, 000

25, 600

7, 500, 000

176, 000, 000
26, 120, 000
25, 000

7, 500, 000

. total

6, 303, 000

19,817,000

183, 525, 0600

209, 645, 000

total .

8,303, 000

19,817,000

559, 525, 000

585, 845, 000

Notes ¢ 1.

' 2, Kalimantan:

3. Reference:

Sulawesi

average Fe content = 49 percent,

Fe - conlent = 40 - 50 percent;

Ni - conten't'

Crs03g

u

0, 66 pereent;
= 0,94 percent,

- Sigit S, (1969). "Mincrals and Mining in Indonesia",

- Bemmelen, R.W. van (1949), "The Geology of

Indonesgia'

vol, IL

-source : Department of Mines
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Table 6-1. Most Important Limestone Deposite in Java and Madura

’I‘ableﬂ 6 l and 6 2 give a summary of lhe mosi important occui‘rences and lheir characteristics S o

T ek resefves . nomposm(m (‘?’o)
% __‘°°-a-“?“.-'-_ | segiestage (108 tons)[TTRST T MgO

ifefcrén'_c&; _ar;id romarks |

w ST DA RIS (i e
e seeng 5
Az mgwosas L e a0

Pliocene RN B 12.2'8'_;-": . 00 'cement pro;eot, 1968
eoss e genclal survey N
58 L 281 SR =
0,94 [ ceiment project, 19647 1

Coe 1 i nard uompact'

3. Tiibadek | b Tertiary | T4

a, ._'I‘a'gégap'u L "L.::Te!:tl_ary. ) targer Ihe R generak survey._:_
5, Bongas. . . | M. Pliocene |.27 8337 1,00 . | . general survcy; bef]ded
. S ST . PRI I _sepaiatedbya]ayer ofshalc, i
. "loca!ly metamorphosed mto A
= marble .

Centra! Java_‘_' ‘ _ _ o L SR S
6. Kiaten T | M Miocene - -T| 2t ls0.80 0 0085 ,._'_'génefr'e;]_é:ubvé,é;_ hédded.”
. S L | _532090._ R P S e
7. Pambotan -~ Plioceris and or ) 59.13. - 6.60 |- s_odérfae;h"ﬁl"ojéél-, -_1961'.' .
Mlocenc - i . N o : AR
Eastérn Java - - ‘ _ _ T o
8. Gresik - Pliocene 37 |53.76  0.28 | . BN semen gresik.
Madura Island _ ' N TR - R :..
9. Blato ‘Pliocene 28 {50 1055 less than soda-ash project, 1964;
: i ) 1,00 " soft coral ilmestone, 6

6 miliion tons; hard shell
-~ limestone, 22 wiilion tons,

- 00 =



e Table 62 ; Most 'Irhport'é{n.{,_" Limes'toné_ Depo_ésits Outside Java

saurect

T S

o T rgsorves Soinposition {3 ) ,
g 5oolqgj¢al 93?- 2;(196 tons) _.QﬂQ ; HgO._ 1 rerofonqo and renavks
‘2 I : -4 5 - 3
Horthern Sumatra . S : . N ' _
1. Lam Teungoh Atjeh Pro-Tertiary 300 48.31 | .27 Coriont ~projocts massive,
C e T e SR compact limestonc, and hard
- crystailino limestone,
Pro-Texliary 58 |53 losy Cemorit projoct, 1961; compact, |
' S : : than massive, ¢rystalline limestone,
1,00
#eégé}n Sumgtraii" S ) S E
3; Indaring : : Pro:Tof&iﬁfy' ' - 87 53.94 | 0,11 P.N, Semen Padang;
o R e o “to to a. hard, massive limestone,
55,96 1,44 43 million tons;
b. white, crysialline marble,
3 million tons;
¢, white, fine-te medium
grained crystalline’
¢nleite, 10 millien tons,
Seuthern Sumatre . L o _
ﬁt':Ppmqtpng_Emas:_' -Pro~Tertiary 2 1s3.50 | o.20 Iron and steel project, 196t,
ST L . - ) 4o - to as limestone flux; crystalline
55,32 2.9 limestone and marble.
Kalimantan _ :
5. Singai Tjantung, Tertiary con~ 55.36 h.a Iron and stcel project, 1962,
gouthedstern ' sid- to .
. Kdlimantan™ crable 3514
Sulavest, _ )
6, Bo!aanglﬂongkohdow, Tertiary vory move Yess | Goneral survey, 1965
northern Suylawesi large than than
‘ 50,00 1,00
‘7. Tonassa, southern Tertliayy very more tess _ P.N. Semen Tonassa, bedded
Sulawesi large thab than timestone.
: 53.00 1,00
Westekn frian ]
8. 'Diujapura Pleistocenc con- n.a n.a Coral reefs.
L Sid-_- )
crable
Depariment of Mines




© Tuble 71, Quality of Australian Tron Ores and Cosls

U ores

e | sion | oazeos | ca0 | tMgo | M| )

S emp ore) [ b e e e T e e e | -
" oldsworthy | 165,02 | 460 | 1,05 | 0,43 | 0,23 | 0.41 0,038 | 0.006 |0,001 | 0,008 |05 | 4 | 6x30m

 Hamersley. | 65,90 [-2031 | 1.5 | 0.4 0,06 [10.04 710,032 | 0,009 | 0,001 ] 0.080 |0.27 [ 1 "

T Mb, Newman. | 64,78 | 3,99 | 142 | 042} Toumn [0.547:70.038 | 0,010 - |-0.002" | 0,080 0,20 | -2 |

periery ot | e e e | o16mm  5:
Hamersley . - | 63.58 | 5,01 | 3,01 |..0:50 | 0,10 | 0:07 . { 0,020 ] 0.004 ]| 0,002 | G.140- |07 | 1 9:;$$m 3??%

. Robe River . | 63,30 | 5.40 | 3.00 | 0.60 *!  0.20 | 0,06 | 0035 <[ 0000 |0.001 | 035 Jos50 | .1 9-16mn  90%
Goldsworthy 63,17 |- 5,50 | 2,02 |02 ] 0,01 [0,50° | 0,060 7| 0,010 |0,002° | 0.010 | 0,11 5 ~150 mesh  12%

. ‘Hamersley | 61,20 | 5,63 | .3.40 -]' 0,08 | 0,06 [ 0,05 )1 0,051 | 0,011-{ 0,001 | 0,150 }jo0.21 | 3 +omm  15%

. Mt. Newman | 62,00 | 6,54 | 2,50 | 0,06 [ . 0.06|-0.05" | 0.038" 70,003 | 0.001 | 0,110 0,14 2 - +6mi 6%

_‘Coals

total moisture | = . ash - CViML _: Cos '-; '.  ) : size time of measuring

Coal Cliff 9.0 o | a2 | e | #4/2 | 25mm under 100% as of Oct. 1972
" 9.0 . 11,000 219 | o028 | 3z 25mm under 83% 25-50 16% 50-100 1%
oo o _ ‘ B L ) _ : as of Sept, 1972
- Goonyella 9.7 ' 7.5 : 24.9 A1 'O}SQ R A T 25mm under 94%,25-50mm 6% as of Aug. 1972

Lidde1l 6l 1 v97 Cagag  ,"0’53-Zf ST 50mm . over 2.9%,25-50mm 10.4% as of Sept. 1972
. : - : : S : 25mm under 96.7% :

102 -



Table 7-2;

Tstimated Prices of Austialian Ores and Coals as of 1971

I 7| wOB price
' a) ores '_‘ BRI

frelght

dead weight

dead welght

dead welght
120 OOOt

°fh"¢r%“a_5

CIF prlce in Java

dead we1ght

20 OOOt

dead welght
50, GOOt ‘

dead welght
100 000t

| 1mp ore{A)

/| imp, ore (B)

1mp, br‘e'(C

lUiﬁb 3 9 :
' fine ‘I

- 'peuet ;4
--11:655 =

.lump 9

. fme _‘7,

fme 7

lump 9 :

60
|

-
#fjé
“,%2

20, _OOOt'i:é"

65 |
e e,

65|
.65

50,0008 |
G|
S 2,00 |

$2

2,00

2000 -
L 2fbd;f

$1

_;; 1;6¢\ €: ﬁ
E R T

;!ilfé6 tf:'f
1.80 - b

o 1'?-5:0
.';1;600 it--?

), 60 [ "
. 60
. 60°

.60
60

,69;

10,85

“ -_;'_'-14 905 g

Cmds |
©10,46 |

12 85 ey

'.;_10 85"

$ 12 20
10 20
14 355

11,80

9,80
11.80

g6

$ 11 80
9, 80
13.855

11.40
9,40

11,40
9. 80

b) coals

imp. coal,_(_A')
im.p. coal{B)
imp. coal(C)

1.V 15,70

L.V 13.00
H.V 11,90

20
20
20

3,90
3,50
s80

2,70
a0
2,70

. 80
.80_

21,170

190,00
16.60 -

20’.._40
17.30
16. 40

19.20
16. 50
15, 40

Note:

Freights are those of ships launched in 1974 - 75,

T ;034,

FOB prices are these of contracts made by the Japanese 'ste:el_ industry.




£/31 000288 ‘T

£/1000 0¥ 1
£/1.000 0% 1
TWEG0T) £/3 000 0 TH

A...:

o ﬁoﬁowm oxenbs Twgg) £ /3000 ‘2% 1T

£/1 000 ‘08

Aqo.somm aaznbs wwIgQi) £/2 000 01F

£/2 000 ‘9% 9 =102
———— 1102 10Y

£/1 000 ‘98T | PO dJIm
197114

{worioes saenbs wwipe) £/3 000 ‘08
_ £/1 00002

81d proo “syonpoad

P X Bay ooo ‘02
,Hwﬁm.nmﬂmb U] TIENS

| _,,m_.g ooo oom T (eseq qers) fyroedes

B  93pa IIW s
Nmﬁ ﬁ?.? Eﬁohmﬂxmmmﬂ

o .‘.M..Mo.n%. Q.Hd..ﬁh Nﬂ X dﬂﬁm 1) HHOU 0y

Am?@ wmm xv\% 0L

» - .?\w ooo OOD N Homu.w ﬂwﬁodﬂ ,m.mpou.v..u.
S R T H xmmnmgo\p mw..

Ew oﬁ m

h\u ooo oz H b.ﬁow%wo noﬁos@oam_,.__

X n\mﬁ 000 ‘¢

(TTTUX SNONUTIUOS -TWIS | 9¢ -

O I _Aﬂoﬂumm wamswm
G- ” -~ ﬂﬁom - mnmsvm Sﬁomv wpoﬁvoaa umﬂﬁ

. m X, wﬂﬂo.mﬂ \mvgm.ﬁ.w m_.___
ﬁqoﬂomm ﬁﬁo% ﬂ x Eﬁaomu pﬂm‘

tho hoﬁmmhmﬁm .How

1x hﬂq& 3 ooo ﬁ__

ﬁoﬂoﬁﬁo.ﬁa Hmwmﬂ won_ :

{eaeds 1) £ X BAM 000 02
h@wmhmﬂmm QUTQJIN] WIeLS

“(exeds 1) g X U/ W 000 "¢

h /3 ooo ‘06T (9S®q I9TIIG) %ﬂumomo

_ - spueys 8/9/01 X ySty g
Burystury/. elerpataIal UL / Surysnox
vaﬁmhm 2) hagysss STONUIIUOD - TWIIS

Aawvmﬁmﬁ EENH ety els mv POI daTM

ﬁmmdﬂ pwﬂ.ﬁa b..no.mm,mo
1 W ydry g

%\w ooo owﬁ

N X mﬁno.mﬁ /spuexs g

Ahﬁﬁo noﬂomm mu..msmvm ﬁﬁooS 391TIq

._.‘..m,”,_.w_ _w AR _bﬂo monmmeﬂw&w_. 03

Am,mmv oomv

h\p 000 m._”w ﬁoﬂoﬂvo.& Hmwﬁm UDITOWL -

v\ﬂo Nm. 7 X mma.mno\w g bﬁomgmo

m\p ooo ‘gLL
Amﬁ\pm 1) P/ 08172 :
, do.ﬂos@o,ﬁ Hﬁmﬁ 10U
T x m&omw .h 7 2wInyos XIUUT

hr 000 omo .ﬁ ?o&mu uotronposd

1 _x__ huwﬂﬁ. 3 0001

TOTIELS
Sunezousd gomod

1uerd usdixo

TIIW dII3S 307

T[T poa .w,H_,.,.B _

i pmmﬂ_ ﬁaﬁ_m”w

wﬁnowﬁ

= mﬁpmwo m?ﬁﬁ.ﬂﬁoo.m

 Suprew 08w
© JISRIDAUOD QA

| soBuang mwmwﬁ :

..H. - N.H.HHONM dm&m ey mbﬂﬂrm.m.ﬁm...H 1 x._mdﬂooﬁ BIIE YLIEDY DATIODIID . : S
: Do T mab. vhoH,.H !EmH?Q : T .wab..?mo.ﬁ.s.zwﬁaﬂ uerd Surzeiurs
Hxh\;oo a6 e _
. ﬂmoo mﬁwhmﬁ (Ho hﬁomadu ..... UBAO 30D
1 X g\u. ooﬁ _.Hmn.moH : T X U/1 001 ZapEo]
STRU/E 00% .h ‘ _”___W.Hmuﬁﬂm : ST X /1 00% ‘1 Jaexvels
N ..m ﬁoom X ﬁow“ . L woam.... €.X WOQ¢ X WO E3JE | pIBA 9¥OD pUE TBOD
Crx ﬂu, 00% ___.‘..,___,___..H.a.,ﬁoa : 1 X 94/3 00% ~ xepeol. (stetasyew
T X u/+ ooo N - _.hmm.u,mﬂm_ o 2 XU/t 000°2 bEY Rt “xne Jurpurour)
N X ﬁoom X ﬁow.,._,_. L oeagE L g'X WOOE X WoF _ B3JI® pIek 3I0 UOJIT
TR YA0g ¥OTIIED
_ P XYM 02
S eI XI06L - Jsprorun Z X 4/1 062 Jepeoiun Surrpuey TeIXdTEW
- HFeeT = Hmnoﬁ.%@my 3821s PUOLLS (6L61) a5%e1s 3813
| Juetg 19918 pojeadsiur o Jo
$oMIIIOR L UTRIN JO SUOTIRONTORdS . g STQRL

e



00001 : 000400¢

. % S¥Yxop eleqemsg xSHLoM wOToT I
o . N
LDLXSATOD (I : \q >_ :

STTI® SurTlox oresomop
00049¢T . 000°0TH _ | 000°08
(BTp wmgT — ¢} : (WOTRD2S 2aBNDS WUOOT) (ToT408s SXTBNDS TS )

POX SATA . | . | 49TTIq 19TTTq
: x _

. xoumesod T

o W /reo0oet, ~deey T — 300" L
" 00g g dexog <] [(5/L000°0ST, "de2) T

T e pox sxme | T U

A 4

dexos 00£72 | (z/z000°06T ~deo)
are0s 0L T _ TTT® 43TT1q

2

000ToRT . T 7 000778

ﬁhﬂﬂo woTLDes sxenbs HEOOHV
‘ 00009 3PTTTq

. S H (%66 PTRTL) -
oooE %ﬁaw —{| "z x sumyoem/spusays 9
tl- - ourgomm Buryswo .
- .STOMUT4WeD. 38 TTTq

umPHmPﬂdo QA

m x‘m\ aﬁboo 54
Pnﬁﬁﬁ ﬁﬁ&hﬂo‘

R ooo ¢hw meﬁw q@PHoE | ‘
mﬁZoonhm nmmmxo .x. A A ,__ o wﬂ
i CEL L .._Q\H.oooﬂmuw._._%3_._, — .
Lo e g ano\amm A . ﬁ
e P,Q..w.m.m. e ST . HmPH@PﬂOU Q_.H_

e Toogtzemry | mnﬂﬂﬂuﬂwo i R OOm ov g & EER

000°% - sKoryB-oxr0y
..@OONMN‘~mHmmwhoﬂﬂhJ
OOO

‘ . o eTedss
‘0T ~aZxo woxt

T I S [ U SRR Cooofzer o . o
_,..,..m ..U - s ) R - m.m...O.OOn.NLw m.ﬂo.u.wws.m.h SR o m.n.w.nhw.ﬂwﬁ .?,m.H ﬁﬂ.ﬁwﬁ o | o . ﬂ MOOm.h.m.m . *EO.H% . )
S g T e s T B T T e e T - - ol . deass posegoxad.
S B T REE SNSRI g 000°0TT” - 00gfTS  dexos. pasegoind
~— oeurgoem Brdc - - 00002 R | oogfzy . dmxos ewoy

R

ooz ameres

L 000%2re Tepem gou

,w.m _m NMwww_m_mwm umﬁy”mM‘M,mm,mmn‘waﬂooowmhh..mdov_ | (" sw000°TZ .Hﬂo.hhauA 
) TR - .”. . mamﬂﬂum#mﬁvﬁ\.ﬁowﬁnm. o - . OOOHMH .w.ﬂo.u.uww,ﬁ.m.m ’
ERTSEEIN o ooomtmm Cexoo dumy Lo T evmmang 15%1q . . S000NOT . L0 T

- 000°0£0° T

.
=

000¢1¢z .oxo dumy peazodmt

% ooo 8 e T T A0 PAXDYUATE
uJ qum Hom wﬂwwha m&oo BN O TP

S O 000°18
0007098 | S2UTF WINLSI

Ea

>{|.  (2/3000°0€0¢T ~d®o)
S ._.WEOOH BOIB SATHDBIIA
. . qyoeTd 3UTISLUIS

OO0 F6E 9900 DILFoITT

ﬂ. 000466 SUOLSIWTT

000°9¢ 3s0p-
an0éco SOUI] PeUeaIds
000°€l9 9oXxo dutry peaxodwmT

o

Lo (/R )
P T TR e TR (6261-23eqs pwnﬂuv
munwﬁdm ﬂddhmpﬁz PR AOTJ TBIIdYEH *T—6 21aB]




e D 000011 000°00€
J(e9erd fqe0us STIOD DPORLTTS) »S¥Ioy BLeqRINg #SHIOK WOFDTTY

H wpqdﬂm.mﬂﬁwwmoonﬁ.ﬁﬂoo o . o w ﬁ : STTIm Suriiox 2E3soWop
. . " .

i)

000 TFTT _ ._ .
TAPTA ReE WO R . © 000f0rT 000¢0Tt _ 00S ZHT
wmwﬂ&oﬁnﬁ.ﬂﬂh.mm -Z°T. : (eTe wmgl -~ &¢°¢) | {10T2095 2IB0b5S WLO(T) (WoT3085 SXe0D8 WAGT)
°3pe TTIW Y3TA TTOO 407 _ _ POX SITM 127119 _ . 4RTTIC

- . dezos Q.
| ooo wm maaow e AH\Hooo 002°T maoV _ | /1000¢ g _000%9 A,ﬁ
T s I/Z000° 09T “ded N/ <oy -
< oITTm drags aow || : TITW Pox SaTA . ‘ mwwmw T e aetrre.

.OOO NN wﬂﬁom o . L Q00 ¥ J$ TITW 297TTq
” — : : _ 000° €

000 0Ty R —

00070ST KR 00070t

CRRRR SRR L (£Tuo woTgoes sxenbs wmpoT)
000°06T°T qers 000°0TL 331TH
T ——— — . I99AAUOD T : .
B L dexos : . o
b (e pTeTh) q_ﬂ . . - (#56 PI®TL)
g ox, mﬂﬂﬂo&ﬁ\mﬁdﬁnpm z . oLl _— z x.wnanows\wdndhww o
o 3 000°t9 - ‘ R .
| surgoem: mnﬁvwdo S .w o - 0007 Le surgoem Jurgsed
Hb mﬁoﬁQﬁPnoo ﬁwﬂw : ’

SNOMUTLWOD 48TTTq |

etz T oot

e x gmooote = | | R
S U TR qwetd welhxo L L L e K USRI [ 000‘0T - suogseury
T LD e T et e e T 2 000000 Teets weaTom . ] : [ STOLSIUTY
e e T T 00070007 T893S HeR T T 00042 ¢ sAoTTR -0TTRR

. . redszonyy -
08,8 EET S
ooo oo;‘_ . 8X0 TOXL:

7
&J

ma W‘. .M:L“_“=Q%.,“zm A & . NWBZOQHJK=OHﬁHWUMhNQm
e B R Aw\aooo 000z .mmov
e T . v X ﬂo\Hmw

: 000 ﬁa.lﬁ ) R .‘..HQ...u...Hwb..ﬂOO.. O“_.H

3 :&EHH PﬂHﬁA : .

f | e
o T T L BT IO TR

._.; _ n:;.wu% _;;zry__‘_,w,ugua,: oooowﬁm ﬁ _ ﬂ .___.____.
B I N S S BT B MHﬁﬂthﬁE ARx uwrem | : I o0¢‘ot S * ﬂo&% i
o i B &y : Py [T S [ :

Lo ooeofigzemegsemr o L T 7 gexot pesenomnt.

& : T T ey s L0005 6LT manom_@mmwaoaag
— - onTEem 3 e Joo %= : L oos‘gst  dusos emen

| __898% T Hﬁmﬂ 2oqm

Apxaooo oom 1 maov o _ L

T X P/I ObTC - [ FR000°€s 10 Aavey
1 A.w\a ogr‘e © | . 00nLS  auo3sewmIy
. @vBTING 3SRIq , 000‘gs 230 Ty

‘ .y_Hﬂo Pamﬂﬁ
oS S POSE(YHN) 4
OO® m

‘+MLH@P @ﬁﬁho H m w._ .ﬁm.‘_ ST e_

000°0V0°E TeLOL

000886 . 000°090¢T 920 dumy pegxodwy
LS dET L 600¢0g6¢T _
o ' ‘2X0. PBIILUIS

Sl L S e/E 000t
e e e .muﬁmﬁo%®xoo

0004022 -
SOULY WINGIHX

   “'¢06 #!f.

000°002°2

A [ o0c‘e : aTess
|| z/1000%00z¢z ~deo) 000 oYz RS,
T ontee ... 9zddIq 9Foo . | ST X moT . 000°02T Pues WOXT 2LLSIWOD
S ewoo peaTedmt o L T S queid Surxesurs 000°0Lz . SOUTZ PAUIILIS
RUTRAEELIENES BT S _ooommwm o R { . 1 000fveyty sxo eurry perxodmr
e LU TROO - pRetodut ’ . : . . :

Y

L (1/IR s
S R AT (yg61—2821s puooas)
monwﬂmm Hdﬂnmpdz PUB AOTJ TBIISLEH " Z—6 2IQBYL




Table :’i'_t}";-' Mannmg E@@ﬂ‘-ifo{-f'tiiéjIn_t_ejg:riéjte'd S't_égejl._man”@ : R

first stage (1979) second stage (addltional . 1984) A 1984

= 5:5'?'.: étaff mclu— :

ding general

' foremen

‘worker -

“in oludmg

:total

'rstaff nelu-
“ding general

workeér:
1ncludmg
foremen

. staff ihCI_u#
'Lt“_’t?.‘l‘ L

ding general
foremen .

worker -
including

foremen

. total

.' .ifbhxéia:kizjg:: L
steelmaking

.'rollmg -

.eleotrlc aﬁd power plants

'transportation, maintenance

instrumentation, commumcatmn, '

1 building repan'-

o'thers

o pt‘oductlon controlandtechnology 65

T80

foremen.

a0}

Ceot |

aso |

480

1,000

s
ﬁij&é?j ? JL

Ceso ||

s |

| foremen

e

'? ;i§f5;ﬁ::

180

130

260

370

40

:_Q55_

280

280

60
63
50

87
L00

- 50

130
720
520

| 920

480
1,260

860

210
- 880
583
970

5477
1,360

810

sub-total

380

. .3,300

‘.3;-6.50,' :

110

1,690

1,800

470

4,990

5, 460

clerical businesses

340

s40 |

a0

200

540

540

total

700

3,300

310 |

1,690

2, 000

1,010

4,990

6,.000

Note: 1.

This mannmg plan is made in accordance w1th the actual sxtuatmn 1n Pohan Steel Co

2, For thig plan 4 teams - 3 shlfts work is apphed for mam productxon lmes

Korea.

3. It is assumed that all gobs necessary for operatlon of t}us plant are occupled by the plant‘s ‘employees without any

sub-contracting,

T Lt




Table 11 Sub—surface Geological Structure around An;;er Lor

v This data was obtamed m. the Geologlcal Survey Institute from
- ._the file of a Dutch geologlst's bormg m 1906 : SRR

: This sub structure is Miocene sedimentary and belongs to. undlfferem

t1ated volcanic products

- supface: -
o~

I hard coral

AW

10m |
clay :
20m |

24m

/A

30m |-

clay; sand agglomeréte

{l_.Om -
42m
\l hard voleanic rock

48m ")

50m F

- .108 -~



| . T&blelg : _Rohgiﬁf:Sﬁééificéﬁén# 01’ Z:Ip'i’r&:s'tz.‘uéfure ;'t’d'!".' the 'Ih"begr.ated. Stesl i?lant

ﬁi ---- j °'it§mé’-IijL:fj.:f:Q;-_ }.:_ ."4;n”  7:§ - speoifications
.-. land preparatlon for the i ]épaca 1 500 000 H2 for. the lat. stage, 2 200 000 M for 2nd,
plant s:te e R I stage,ground level height bas1c level- +3H, avorage banking

cthichness +#1.1M° . 3
o | amount of banking darth 1 700 000 M. for the 15t, 800, 000 for
i) ihe 2nd,d1stanee hetween tho plant 51Lo and the quaries « T Kn,

weifkfe ?§¢;1itie§- ‘ AR 'gmanning plan,- 4 000 persons fon the 1st., 6,000 pergonsg for the Znd,
B s land preparatldn, BRS,000 M2 . w "o 115 Qoo v W "
offsite road © 200,000 M2 vl ", 30,000 " "

8 hospital; iwo sehools, & sport ground, & park, land sud space for
ahopping and’ other communi by facilities,

offsite waber supply systenms. 'uatar soukes,
1 . . IR I total fresh water requlrement TOM /min., polable LOM /mzn
‘eoncrete dem, height 10M, length 400M
. Water treatment’ facllitios 20M%/min, ‘% 6 sots
. ¥aW water supply piping 12004 x 30 KM
water recéiving pond 30,000 M3
watex purlfication facllxtxes 1543 /min,

. pbtable water supply and severage
potable water piping from lie plant 3506 x 10 KM
‘offsite piping. network B804 - 3504 30 KM

soworage HP 15004 - 4004 11 KM
hnfbof;racilitibs T : ' B o - - dopth leagth type tonnage
& . main rav materials herth -134 300M detached pier . 50,000DNT
aux. ravw materials berth -7.5 150 sheoetpiling 5,000 "
produet shxpment berth A -6,5 130 " 000"
‘ "B -6,5 110 " 3,000 "
_I‘uel 01l dolphin -5,5 dolphin . 2,000 »
road ‘and railway. . road from the national highvay 1o the plant site 2.5 KM

railvay from the national line to the plant sidings 1.0 KM

electrie transmission, ete, 4 transm1331on line, 100 KM, 150 KY, two civcuiis
: o i S 2 sets of breakeis
wlring for welfare facilities, cebles 10 KM, 20 Xy
transformer 1,000 XYA % 2 sets
inel. road lights, signals, ete,
© the communication, miero-wave, plant - Jakarta 150 KM
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L ot 1.0 starting v of werk
the Integrated Steel Plant = :- 00 1 Tt 30 A earbh breaking.

S0 Dable 14. - Gonsteuetion Schedulo ol

 §.~4_¢0mp1etioh'

£ 70 D - S (M MR 7 TS/ S NNy N G0 Y s RS> Bt MO M 73

g filét:éf@éb.észégééaﬁEﬁﬁé#¥§ 1 B R O | 'Second stiges

. fWélfare7f¢cilitigs--i-
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dam and waber Yo t-1 10 7

_, B ISt e S (0 IR FIY s S WA N G M Gt B S S
| ehe Tonsovetion 4 U VYT T T TT

i &_ieSﬁl' fr?ne.mﬁ@i‘sf

“electrie; bransmigsion line - |

electric generating station N I I N ' ] S 47. B

herths

 lauxiliary unloaders|
- = - 2 HEr.

unloading facilities " main unloaders|

iron making facilities

éteel meking facilities

wire rod mi}l

W

=
R
1”4

“hot strip mill o

N

rolling mill

e P o i

| wsitet s

non-electric power plants




. Table 15, Rough Estimation of the Construction Cost of the Integrated Steel Plant - |
T e T e T T unit: U,$,81,000

S tivkb stage. UL U Usecond stage

U Lednipert L domestie” . isubitotal | impoxt < - domestic’  subitotal | otal

“Livonmaking  rewematerialiyerd . o oot 015,850 01,8800 17,690 ] . 7,0000 0 o 040 8,850 | 26,540
oo ginterimgplant o T o 004,980 0 01,9700 10 6,950 0 |0 - 6,000 . 2,340 8,340 15,290
¢ blast furnace U il 9,740 i 74,1800 C13,920 | 014,130 0 6,060 - 20,190 | 34,110

*cokeoven & by-product plant . . 14,620 6,270 20,890 120,890

Csubetetal oo Tk 030,530 0 08,0300, 0 38,560 | 42,660 15,610 - 58,270 96,830

| steelmaking | L.Di converter. I oo agza0 9600 27,320 | 8,630 4,680 13,310 40,630
U clesvilleting miltd 0 | azgmie o wes0 g0 [ | | 17,340
e.Coslabhing mian o s [ o  aa060 0 12,770 46,80 | 46,830
limestone caleining fee, . |- 2,370 " . 1,120 3,460 | 2,370 . 1,020 3,4% 6,980

Csup-total - o | 32,8000 - 15,350 . 48,150  |" 45,060 - 18,570 63,630 | 111,780

rolling . billetbing mill - . o0 1,480 . - 650 120000 f o ' 2,100
hot stvip mill - - R o 52,160 16,330 69,090 69,090
wire rod milt - . | 4,450 142000 558700 | - | | 5,870

sub-total b s900 2,070 Tryev0 | 52,760 16,330 69,090 77,060 .

energy & power slectric gener&tihg station 8,970 : 3,540 12,‘510 S 12,100 4,930 17,030 - 29,540
_power vecoiving and distributing|.. 2,520 L9500 3,470 _ 2,520 950 3,470 6,940

wator treatment . . - | 4,870 2,000 6,960 | 4,870 2,090 6,960 13,920

compressbx;- S _ : o2t IR T0- ' 340 T -'.270_ : . 70 340 680

oxygen plant o - 05,380 1,520 . 76,900 | 5,380 1,520 6,900 | 13,800

piping work - o 6,300 23700 8670 L | T 8,820 3,320 12,140 | 20,810

suo-total | es3i0 0 10,340 38,850 33,960 12,880 46,840 85,690

R




Pirst stage . 1

7. 'second stage

| dniport

U domostio |

. sub-total

total

| other facilities
LU T rond & sewerage
'vaw material unloader’ iﬁfli’fff 0
' 55iPPin?Hi;€d§?fi‘:;?ffiIﬁﬂf:'H'L“"4

i House for employees -

(_}'ohv'eya,_néef oo

oy

IS Y S
s
e e000
L0
o se0
. 88O

:  1;460

121,040

280
70"

- 580

2,500 -

1,790
2,520

2,380
610 .

7,600

1,460

5,000

3,580

5,040
5,780
1,300
22,790
4,380

2 ddrmitéﬁj'fpfigﬁpléyéésf;_

Cubototal

‘?fQ117)4§fof

011,530 29,010 |

111,060

18,860

47,870

256,690

419,230

" iotar

B LI

:fjiiﬁ»@éoﬁ f 

71,190
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