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I.  INTRODUCTION

Novenber 23, 1930, is an iuportent dete in the industricl end econonmical developuen
of Chile. On thet day tie first inte reted steel rlent, with a cepacity of 236,000 MT
of in ots per year, sufficient o provide the major steel requireiicnts of “ha country,
vas inengurated in the presence of the President of tie Kepudblic and other oivil
suthorities. The lineciijeto Steel Plant, as it is corrwonly celled, is loerted on
Sen Vicente 3ay, close to tie city of Teleechuano, Chile.

Frior to that date steel production in the ecountry was linited to between -0,000

and 30,000 MT ennually, divided auon: a nuiber of siall producers who melted steel
scrap and one suell inte rated plant thet operated with antiqueted facilitios 1.l was
not well located.

The new Huachipato Flent fulfilled & lon; felt need to essuie an adequete and
Permanent supply of this Hesic nateriel for construetion anéd for o developin; rietal
fabrieatin;; industry, usin; rimarily the netive vew aterials thet were aveileble.

The steel plant which was inuujuratec on thet date ceie intc bein:: with the full
sanction of the Centrel Government, enc essentially throush the afforts of tie
Corporacion ae Fomento de 1o ¥roduyceion (CORFO), an entity of the Governmeni created
to foster industria' development in the country, COiFO was respoasible for enlisiin;’

the public and private resources that werc necessary to form the Compehia de heero del

Pac{fico, 8.4, (Ci{P) and ol teining neceesery finencin_: through the Export - Iuport
3enk of Weshington D.C., U.S.h. '
To-day the Huachipato Steel Plent, tirou;h expansion and iiprovenent of the

initial inatallations, has increased capecity to 500,000 MT of in; ots per year. At
present a progreime is under way to increase énpa.oity to 600,000 IT through ths

epplication of more wodern techniques anc sorie additionel fecilities.,
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The Company. is thereby fulfinnin: its prinery objectives, which were to assune
o supply of steel products sufficient to meet dewends und of a setisfactory quelity
and priece,

Frior to the instocllction of this plent, steel users in Chile were required to
import wost of their needs et mn evera; e price, including frei ht end duties, about
70% higher then prices yreveilin, in the U.S.A. These importations represented s
constant druin on evailable foreicn oexchen;e snd contributed Jenerelly to an
unfavourcble trade balance. To-dey the consumer is sssured of ¢ constant supply of
steel which pernits hia to len the activity and  rowth of his onterprise in e retional
manner, thereby contrilbutin: further t¢ the country's industricl end eeononiccl
developuent. 4t the saue tiue, he is ;eyin; a Price for steel products thet is only
19% higher then the avers e U.S. price, vhieh is equivalent to only 4% more than the
irported price froir the U.S.., ineludin; freizht to o Chilean »ort and without
custons duties.

A turther step in the Cevelopment is thet Chile to-dey is the only country in
Letin Ameriecc thet is o si; nificant exporter of steel products, which hes & speciel
ioportance in view of the Coruwon iarket vlons for the continent thet are begimning to
tcke forn. Consequently, the industry to=dey not only wmakes possible a substantial
savings in forei;n exchan_ e, Lut is elso ¢ considersble source for same,

It is the purpose of this paper to explain how it was possible to brin; about
the formation of the Coupeny from its ineeption tc the present cey, and also sonething
of itc plens for the future.

he o first step, we will . ive you o Lrief résuné of Chile, her economic cnd
industrial problens, end her -lans to overcome the:,

II. DESCRIPTION OF Ciilil

Chile is situcted on the west coast of South inerica, in whot is comonly celled
the extrene Austrol racion. It im bordered on the ecst by hr_entine and Jolivie and
on the north Ly Peru. It is g lon; ncrrow country stretchin from latitude 13°8 to
56°S, between the Andes :ountcins end the Facitic Ocesn. Its cree is 742,000 ko,

The populction of tie country is 7.4 million oersons or a density of approximately
10 inhebitents per square kilometer. Rete of inerease, in pojulation is 2,5% snnuelly.

It is estimated that 32% cf the populetion is nctively employed., The wrurel population
is 2.5 million and the urbean is .9 millicn,
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The eocnomy to-day is still that of o developing country in spite of the najor
strides that heve been mece in the last 20 years in industrialisction and econonmie
advencewment, principolly hesel on plens projected and concluded y the Corporacion de
Fonento de ls Produccion. . )

In the last 20 years eleoctric pover output hes tripleds she petroleun industry,
of rather recent developient, is to~day supplyin; prectically all domestic needs; . .

& considersble part of the su;ar consuned is produaed in the oountry; a conbination
of forest products, metallur:ical, electrieal, cheaiccl, nining, and smelting
industries rouad out a fairly well balanced netional ecomoryy.

Fersonal incone equivelent to USG 530 in 1962 is one of the hishest in Latin
America. _ .
Prineipal exports ore. .;n.inonl;l and retals, of which copper is the most imortuﬁ
and the source of 62% of the foreigm exchan e High ;xade iron ore (67 Pe oontoat)
exportetion is also ropidly inereasing and in 1961 counted to 4.1% of the foroign
exchanie. : :

The Chilean 6overnaent, thro&gh CORC, has prepered s 10-yerer Nationcl EBnonoudo
Development Procracme for the jeriod 1961 to 1970 os e master plan to oxpmd the
country's econony and to raise the standard of livin; of the peoc;le. This gro,grl‘a-o
contecplates a 5.%% annual increase in the Gross- National Product, which represents
an increcse of 2,9% jer oc:ita bosed on the estimated population [rowth of 2.9%,

The increass of Gross Natiocnal Product during 1961 ond 1962 wes of 4.4% and
5.2% per ennuwa, respeotively. '’ 'These figures indicate that the jonl fixed by the
10-year Plan of 5.5% was mot 30% in 1961 and 95% in 1962,

" The buic projects, thet cre ‘bein; concentrated on, are the following:
Agrjoultyret  To inereese soil productivity and the cultivation of new areas to
' mko the country self sustaining in food prodmtl, ‘and the poutbinty
of soms exporh’hon. ‘
Hoysips " To construct nev housin; at s rate comensurate with the increase in
population aud reconstruction of the ereds devasteted by the 1960
sarthquekes. '
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Industrys To further develop rresent industries, with perticular euphasis on
those producing products that ney be exported, such csi metals, peper,
cellulose, lumder, fish, ete.
nin:s To ineroess ccpitel investuents in the production of oopper and ironm

ores to douule the present output.

els and Tr ortation: To increese electric power output fron
1,100,000 kw tc 2,570,000 kw) the production ol petroleun fron
1,300,000 cudic weters to 4,230,000 cubic meters; and to increase the
production of coel.

To improve existin: land, neritime, and eir transport faeilities.

Durin; the two-year -erioc¢ 19611962 the nutioncl investients in fixed cesets
wore E° 1,360 millions (1960 oxechan:e rate was USC 13 E° 1.08) or 94% of the ‘gbul
set in the 10-y.ar ilaa.,

It is estimated thot tho investment ;oel for 1963 will be et end that the same
fovourable situation will continue in the followin; years.

Total investuent neeled to complete the pro,ramae is caleulated to be
US% 10,000,000,000 for the 10=year period.

111, HISTORY OF THE STZ3, PRCDUCTION IN CHILE

At the turn of the century, informetion about the excellent quelity of the iron
ores end other raw uatoricls thet were aveilable in Chile prompted the idee of
developing steel manufacturs in the aerec. Consequently, a wood ‘aurning' 3last Purnace
wos placed in operetion in the yeer 1910, but the operation was not successful due to
the type of fuel employed. Subsequently, the furnece wes enler;ed and again pleced
in operetion using woodl chcreoel as e fuel, _ __

In 1939 the Chileci Governinent crected the Corporecion de Foirento de la Producoicn
(Industrial Development Cor:oretion - CORFO) to promte' industrinlizetion. Pour basic
projects were incluled in the rrograire of this new orgenization, ncumely, the
development of Electric Pover, Petrolews, Steel, and sy riculture.

Froduction of stecl in the country ct thet tine caounted to ebout 20,000 MT per
Yeer and consisted chiefly of reinforein,: bars thet were produced in four smull plants,
one of which was inteyrcted end the other three used ferrous screp as the bosie
naterial.
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Impords ai the tine tzounted to epproximately 120,000 MT of finished products
anually, but vﬁried videly depending on conditions ip the 1nt_01;nafionai narket and
the aveilobility of forein exchenge. I

Lack of privnto capitel and the \mocrtainty of o utiltutory roturn on the
investnent hod rotudod the developuent of the steel industry, in s;ite of the
availability of excellent rew mtoria.ll. Even thou;h the warket wos -m.ll, the
ponibiliiy of growth woe eviaont if e counstant euwpply of steel 1,roduoh ocould he
wede. eveiloble, This vromtod COkr0, in collaboretion with North nmor:lonn oxperts,
%o meke proliminary studies to confirn the toohnioal feasibility of dwolo;in‘, tho
industry on a laryer sacle. o . ‘ ‘

In the yeor 1942 and beced on COZM0's preliminary report, the Government .‘ .
eppointed & Commission to review the studies and to report on each aspect of 1'ho
project and the most offntivo woy to caryy it out. The Comuission wes coiposed of
npruontuttvn from privato 1nd\utry, frou other Government institutions, and from
COiFO. . ‘

In its report the Cormission advisul the establishnent of cn integrated lto.orl_
ylant, but exphasized the necessity for making thorough technical studies to arrive at
the best lolutxon for the oountty It also suggested the formetion of a ﬁwk
company with ﬂu participation of CORPO end rocomondod specifically thats

-—

LR

" -1¢s main charasteristic should consist in the incorporation of private
capital and Governaent resources, under the odministration and
responsibility of the former, with the Government neinteining certain
- fundemental rijhts to safeyucrd national interests.”

R T

The Chileen Governient elso entrusted CORPO with the development of the technieal
end oconomic studies necessery to determine plant size, location, recoumended
metallurgicel processes, etc. it the sene tine, the Government appointed a Steel
Comuittee to pso—ordinate functions ancd to establish the financial end legel Lases for
the creation of the Compenie de Acero del Fecifico, 8... (CAP). o

To carry out the studies recoumnended by the Commission CORFU orgenised s Steel
Department in its New York Office, conprised of a jroup of North inerivan techniciens
and experts, in the different aspects of steel nakin; and Chileen engineers, assisted
by certain specialiszed firas.
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These studies resulted in ¢ FPrelininery Project Report whioh was presented ¢o
the Export-Iport 3ank of Tashington in 1943 in order to obtain a oredit for the
purchasing of the necessary equipment and machinery, The Eximbank assigned a
group of experts to meke & thorough review of the techniocel and eoconomic beses for
the project,

On receipt of o favourctle report from these experts, the Eximbenk greated a
orodit for USY 23 millions, with the stijulation thet e North americen company with
experionce in the steel industry wos to pHorticipate in the administretion of the plant.
Koppers Company, Inc., of Fittsburgh, Fo. was offered the assijnment. Jdefore
sccepting, oppers Co. wucdo o cereful rnalysis of the projeet in U.8.4. o8 well cs
in Chile.

Dased on the above, it cun be scid thet the project was thorou;hly enalysed
and that the end produet rosulted from the colleboration of North American knowehow
and Chilean engineers who contributed ;reatly with their knowled;e of local fectors.

The Stesl Committee, icanwhile, was instrumental in obteining the passage of a
special lev vhich granted the steel industry certain rights and privileges which made
possible the lon; term finanocing of the funds needed for its construetion and
development, This law, which was passed on October 2, 1944, grants exemption for
20 yoars from all taxes, duties, mortgages, bounties, or other fisccl contributions
to those industries whose main purpose is the production of steel ingots or the
manufocture of steel products derived from native iron ores. The law also includes
certain dispositions rejording operating profits, controeting of foreign personnel, ete

IV, THE INITIAL PROJECT
1. The Market -
Studies mede for the ,urpose of designing the l:axchinct. Plent indicated o
domestic market for steel producis smounting to about 150,000 MT cnnually, of whieh
25,000 MT were currently bein; produced in the eountry.

In the years 1935-194(, the relctionshiy of imports snd loccl produotion to
total consumption was as followss ' '




1933
1936
1937
1936
199
' 1940

A furtber anclysis of the steel consurpiion indicated shat odriein itess fn
smoll demand and isolated importations, such as rails and mmu-, shonld nod '
be oouidor«l in dotcrnininb ?lent cnpuity, ndutng the tonugo ‘of steel yﬂduh
thod 1% wes feld could bde escononically produced in the country %o cbout 130,000 7. 8

Bteel

Iq;orh |

(mz)

. 117,700

127,000

120,900
112,600
132, 600
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Loeal Total
Prodmﬂon M““ '

10,000 127,000
12,000 139,800
14,500 146, 600
18,000 133,900
22,000 134, 600
23,000 155,600

‘l'hil \onnngo consisted of the followings

Merchant lli11 produets

Plates

Sheets, hot & cold rolled

Tin plade

zz,ooo w
15,000 M2

Considering & growth rote of 2.9% per year, it was cuenlatod that the uno

operations were begimnin; consumption of steel products would reach. 170,000 lﬂ, of

which abou$: 133,000 MI could economiocally be produced in Chile.

The plant was initiclly projected to satisfy this demend)
likely thet n plant will normally arrive et ocapasity produstion until two or three

years after starting operctions.

. Although thorough studies were made during the .dwolcp-'nnt phase of the project
on the Aypes ond quantities of steel products ourrenily required in ihe country, it
was not possible to predict the speeific product mix that would de nndo:d'to satisfy

o regenerated market.

Consequently, it wus necessary to plan on the installation

although i4 is not

of equipment and fasilities thct were .adeptcble to the monufacture of o fairly :v':ldo .

range of produstés.
2. Rew Meterials

At ¢he'. bi..u - the Huachipeto -Steel Plent wes being designed, proﬁn iron ore
reserves vere estimcted ot only 47 million MI, ot the "El Tofo", "El lolu'd", and
Unproven reserves were estinoted to be more than 100

"El Algarrobo" deposits.
million MT.
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Present iron ore reserves are estimated to be for above these figwes. Although
"El Tofo” has been almost depleted, proven reserves ot "El Roneral™are eurreatly
estimated ot 30 million iff, while probable reserves mey Le well over 75 million MI.
"E]l Algarrobo” reserves vire ostimeted ct 70 million i ¢ few yeors ago, but miniag
operations ot that location, presently being eonducted ty CAP, indicate thet sstual
reservee may bLe mugh higher. |

In the meantime severcl other deposits have been diseovered, sush ss "San Vieeate",
*El Laso”, and other smsller ore bodies, o number of whish are surrently being
sxploited for export,

Thus, the couniry's ability to setisfy u- owa iron ore toquttmu has not
only been strengthened but also iron ore of exselleat quality ie being exported ia
ineressing quantities. |

The original plans for the instellation of Husehipeto were based on wasing ires
ore from "Bl Tofo", a mine belon;ing to 3ethlehem 8teel Corp., lesated 700 kn nopth
of the Plant, close to the secshore. This ore eontained sbout 39% Po with P sontent
then estimated at 0.06%, but wne expested to last for only a shord time. Subsequentily,
ore was %0 be obteined froo "E1 Romeral” deposit, lossted not far south of "Bl Tofo®.
The P content of this ore was expected, however, 4o be in the range of 0.20 %o 0.30%.
Consequently, it vas planncl 4o install Bessecer eonverters and cpen hearth furnseee
for the initinl operations, but plans were projected to switeh entirely 4o the opou
hearth proceee os the P content of the ore increcsed.

At the time the project was being studied it was necessary %o fimd owt if Chilean
coals could produce metnllur;ical coke of setisfoctory quality. Amalyses of Chilean
coals from the Lota and Schwner mines were mede in the U.B.A. early in 194), with
the co—operation of ioppers Compeny, Ine. and the United States urecu of Mines,

Preliminary tests vere nade by koppers Co. ia i%s lecrmy New Jersey laboretory,
and tsets on an industriel scale were mode in the Coke Pleat of Kaiser Co., st
Fontana, California, Investsigctions on the coking properties of Chilean scals were
condusted at the same tine in the laboratories of the United States Buream of Mines.

These tests shoved the fecsibility of using Chilean cocls mixed with dmported
conle $o0 produce blust furnnce coke.

- I ‘-




AW A AT R e A G 6 e

STRA ST\P.196Y/
Teshaical Puper/B.20
vece 9

Bituminous ecvoal reserves in the sountey were estimmted at about 73 million B
prior %o the installetion of ducehipsto. These fi ures have nlso preven to be
conservotive. At the present tine dituninous ecal reserves at the Lote amd Sehwr, or
wines, whieh provide eccal to Huachipato, cre ecleulated to be 146 uillion M. There
cre also other reserves of suitoble cocls not presently beiny mined.

3 na 0 Pinishing KEosenses

A petter that was jjiven ecroful eonsideration was the selestion of the prosess
best suited for the econcuic roduetion of iron ore, between the blust furmese and the
eleotric smeldin; furawca,

Studies made with the casistence of H.i. dressers ond Co. and Det Yorshe AkSieselsh:
for Rlektrokeuiak Iudustrie, r. Norwegion firu speeinlized in elestrie smelting furmeeos,
indicated thet the biast furnace was technically and esomomically mure advaatogeous
than the eleetrie amelting fuxnree, which et first had sppoarod 40 Se the mre lojieal
process. _

Studies were 2lso conducted to deteruine the wost suiteble refiming presess.

As mentioned before, it was derided t> inatrll both Bessemer and open hearth
fasilitvies, with plans 40 revert eatirely 40 open hearth refinin;; vhen the P eontent
of the ore made it cdvisable, '

The selestion of the rolling equipment nlso deserves comsidercble commend.

AV that time the onmly sodisfretory method of produsin; the semi-finished produsts
needed was in o blooming mill. Consequently, this wus the method ndopted.

The choiee of flat yrolued rollimy equipment wns also limited at that time.

One alternative wes $he 80 cclled "hend mill", with limited eapasity ead Mgh operatisg
costs, but with low initicl investuent. The other clternative wra the scatimmouws
strip mill, with & large noinium cepeeity and high investaent.

The preetiecl solution wis to instoll "hend mills®, sinee the market was too
small st that time 40 warront ¢ laryer inveatuent. To further minizise the imitial
investment, it was decided < Luy second hund equipment to roll plates) sheets, oad
in plote, with the idea of eventuslly ehanging to more mudern equipmeat vhea the
merket justified sush a move.

Finishing equipment for eanecling, sold rollimg, timmiag, galvemising, ete., was
tlso purchased second hand for the same recson.

i ]
i S
ERs..
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Por the rolling of bars and swall shapes it was necessary 4o design s mill thet
could, with o comperativsly lov invsstment, produse the wide variety of merchant mill
products required Ly the market. The equizment purchased is described later on in
this poper.

4+ Blent Bite

The loention wns selected teking into considerction the following fastorss
o) Raw naterial aveilability cond eosts iron ore, cosl, limestone.
b) Froximity to prineipel markets.
¢) Availobility of eloctrie power cnd woter supyply,

d) Horbour faocilities cnd transportation eosts.
e) Sctisfaoetory lonl cree for future expansion end loectin: allied industries.
£) Clinectie concitions, lebour sup;ly, ond housing requirenents.

The site chosen Ly the Steel Commaittes for the Plant is on Son Vieente doy, near
the oities of Concepeion end Teleebuano, cné sbout 300 km south of 3entiago, ec,.tal
oi Chile.

The yeogrephy of Chile cad the faet that raw metericls are widely dispersed slong
its coust, coupled with the necessity for importing e ;reat deal of equipment and
operating supplies, dictated thet the site be close to the ceean,

The cosl mines at Lote cnd Schwager are elose by,

The "ibanieco” hydroelsctric plent and, in gemercl, the wdroolootﬂo resourees
of the river Leja provide wmle eleetricity for the arsa, The o=ifc river vhioh is
close to the site nssures on miple supply of fresh weter for the steel plant end its
0llied industries. |

Existing highweya and rcilroad lines cfford jood cgcess %o merkets, laritime
shipping: serves crecs in tic extrems north and south of the country.

~ The cities of Cuncepeicn ond Talechuanc yrovide housiny, nediecl services,
educational and reercoticncl freilites, and & good lebour market,

Veather eonditions in the zone are, in jemerel, sctisfactory, with a teen high
temperature of 16.4°C and ¢ mocn low of T.4°C.

_Pinally, the selection of the site strenythened the jusition of Concpoto‘l os one
of the more important produein; éentru, thereby ailing population dispersemmt from

the north centrel srca, which is s¢ necesscry in Chile,

B o
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5. Heat Deseripticn

The orizinel Plent consisted of tho following tlajor unitas

4n g0e4n pier 270 u lon;, with fecilities for unloeding iron ore et the rate
of 600 T per hour and linmestone at e rate of 400 MT per hour. The pier is
provided with two railroed spurs for handling of inbound or outbound co.rgo.
meu for ore, limestone, end coal,

A m of 57 ovens, with coking copueity of 600 MT delly, coq;loto vi.th
Tar and Qy-Products ;lan‘s.

A Jlast Fyrngce with 6.33 u hearth and capacity of 600 MT doily.

A Steel Shop with two 75 iT open hearth furnaces and o Bessemer converter of
13 M1 onpwity, to produce o total of 236,000 MI per year.

A Q" Qw with complementery 26" 3 Hi mill, with 200 MI sooking pit
oapacity,; to roll dillets, slabs, and sheet bar.

A Morhent Bex Mi]) with one furnace of 23 MT per hour sopasity, oa 18" 3 Hi

roughing mill, o 24" edger, five stands of 14" two stands of 12", and two stands

of 10" mills, with six cdditional stends of 10" for the produection of wire pod,
Prineipal products are round, aqucre, ond flad bars; angles, narrow strip, and
wire rod, cnpnoity wos estimated ot 100,000 MT per year.

4 complement of used Hand Sitwet and Tin Mills for pack rolling sheets, and tin
plate from ber stock. . ilcdn units were ¢ 3 Hi roughing mill and hree 2 Hi
finishing mills, somplete with furncces, for sheets and tin plate. Pinishing

equipment inecluded puk' sheers, picklers, annealin; furnaces, nornmalising furnace,

temper paes ills, hot dip tinning end galvamising lines. Included also was o
2 i plats mill with o normelising furnsce, leveller, cooling beds, and shear.
Capooity was estimated to be 13,000 MT of tin plate, 20,000 T of black and
gelvanised sheets, and 25,000 MT of heevy plates. .
A Yoder Porming Mjl) with welders to produce line pipe of 6.5/8", 8.5/8, and 12"
diometers. '

Chemicel and Physical laboratories.

Bervice facilities such és 1ight, water, and pover lines; lMachine Shops, General
Repeir Bhops, Boiler Plant, Vater pumping station, Oxygen and Acetylene pleats,
Compressed air equipment, Sulphuric ieid Plant, Electrie Shops, Varehouse,
railrond gystem gns distribution system, etec.

S e ek B
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The equipment ond processes to be used were selected to afford meximum
flexibility in the future exyension and development of new products. The Piont wes
erected alloﬂng ndequate spoce for growth ond with suitable goundetions for heevier
loading in the future.

Facilities should generclly be planned with highor cepacities than those currently
needed. The Huechipato Jlooning Mill was projected with o capacity double of that
vhich wns actually necessory ct the time, ond this wos fully justified within five

yeors after operations began.

V. FINANCING OF THE INITIAL PROJECT |

The totel investment for the project wes ostinated to be USY 60 millioms, & sum
that could mot be finenced from Chileen sources only. Consequently, CORNO. epplied
to the Export-Ilmport Janik of Joshington for finencial assistance.

Upon approvel by “he Exinbonk of the US$ 26,000,000 oredit which wes requested
by CORFO for the construction of the Plant, the total resources availoble to proceed
with the programme were the followings

Common Stock - 1,500,000 shores, US¢ 10 shore . Us$ 15,000,000
Eximbonk - Credit Us¢ 26,000,000
Contral Dank of Chile - Credit ' Us¢ 10,000,000
CORFO - Credit us¢ 2,351,000
Aortization Jenk in Chile - Credit we 1,096,700
Equipment Suppliers U.8.,A, - Credit Usg 3,122,331

TOTAL us¢ 60,100,231

The Eximbonk named e Comaittee composed of spesialised enginesrs from the
Reconstruction Finance Cornorotion together with engineers from the Bank, %o make &
thorougzh study of the prelininary project and to acquaint themselves with conditions
in general in Chile. The finel report of the Committee was eminently favourable %o
all aspects of the projest, ineluding its economic justification.

On Mey 3rd, 1946, the Co:ppanio de acero del Pacifico was incorporated Yo eerry

out the programme, sad the coital stock of this corpornotion wos subsoribed ss followet

CORFO . - Series & Shores US$ 5,000,000
Amortizntion Jank - Serios B Shores 8¢ 2,000,000
Privote Shoreholders - Series D Shores US$ 8,000,000
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On meking a coreful eveluation of the bids for the construction and equipment
that would .be required, and based on certoin technical modifications that were
found to be necessary end incispenscble to o. successful operation of the Plont, i
bscame evident that the initiesl eredit of USC 24,000,000 would be insufficient.

ifter a review of all detcils on the enlur sd proposel, $he Eximbank increased
the initial loan to US$ 43,000,000, .

4 total of UB$ 76,000,000 wos spent in the construction of the Plent, of whieh
US¢ 34,000,000 wos spent in the U.8.i. for equipment and services and the equivalent
of US§ 22,000,000 was spent in Chilean currency for local purchases and labour,

- It should also be remembored that the lopse of time botween the initiation of o
projest and she eventual corpletion of the same is o footor that may seriously affee*
the original budget due %o monetary iaflation, whieh eam result in higher eosts fow
imported equipment and services at time of purehase than was originelly sstimated.

At the same time monetary inflotion within ths country itself can result in eonsidewsbls
revision %o budgets. . -

These ars factors that should be oarefully evalusted in the imitial plamning,

VI. REVEQPMINT A0 RXPANSION |
1. Comstruction snd Initisl Quarstion

I4 wvag estimnted that construction of the Plaat, 'uoh comaenced in Jmary ot
1947, would taks nbout throe years to complete., Speeisl emphasis was plased on onu
compledion of such service units os the iiachine Shops, General Repair Shops and the
pier, %0 fasilitate the overall construstion progremae.

Operations octuslly started during the fire$ qucrter of 1950, ssseatially on
schedule.

The sheet nills started unﬁod opsrations ia November of 1949, using imported
shest bar, and ths Mershant Mill.in llay 1930, with imported billets. Integraoted
operations storted with Coks Plond comin; on stream in ipril 1950, 3lost Murasse in
June 1950, Steel Bhop in July, and ths Dlooming Mills in August 1930,

The Company had sent & siseable L;réu;’: ot oni;inoon and ‘tuhioiuu ‘o the U,8.4A.
for training, ond thess, together with sxperienced operctors who wers sontrasted

abroad, were responsidle for stert—up operations and for she genernl trnining of the
Chilean workmen.

e
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The original plant was designed to produce 236,000 MI of ingots for comversion
to 160,000 T of finished products. Loeel morket requirenents wore estimated to
be 126,000 MT, which left o surplus of 34,000 MT for export or eventual»dom.lﬂe
consumption. | .

The unusuclly strong Cemend for steel producis in Chile provoked iy cssured
evoeilability, coupled with fovoureble conditions for exporting tu neighbouring
countries, indicated on eorly need for expending cepeeity. At the some time, o
certcin imbolenee wus evidencecd Letween the ceprcity of some freoilities and the
produet mix roquired. |

Frodustion of iron froa the Blost Furncce wos better then expected ond greater
potential production wcs evicent if additionel and improved row materials could Le
provided, |

It wos decided efter ccreful study to project on expension based on full
utilization of the slast furnace cepaeity and the instellation of the steelmaking
and rolliny equipment necossclry to process the additional produet.

2. First Bmaasicn |

A preliminory project was submitted to the aximbenk for the expansion of the
Plent ond also & project to develop a new ore mine, "El Romeral®, together with
Bethlehen Chile Iron ifines Co., who are the owners of the property. - A eredit of
Us$ 10,000,000 wes yranted for the Flant ex;nonsion and en additionnl eredi¢ of
use 2,750,000 for development of the mine.

The main items thet constituted the Plont expansion were the followingt

o) Inerocse row material Ledding (four cdditionsl beds)

b) addition of 13 ovens %c existing Coke dattery.

o) Installation of neciwn sise sinteriny plont.

d) Installation of No.2 Jossemer converted ond No.3) opem hearth turnsee; %
inercase steel mekin, copoecity.

o) Instellation of additionel rolling mills for produetion of sheet and
tin products.

£) Some additional headlin; fosilities, railrocd equipment, end improvements
: to mould foundry.
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Corq:ietion of the pro;ranue 1n6r'euled Plent oapnéity to ovadr 280,,000.1‘.&[‘ of ingote
at a relatively low cost, as con be readily seen by the production results obtuinéd
for 1951 and letor (enclosed chert ). ) ' |

Shortly after this expension wa..hconpleted; it become necossary to go to the
Duplex refining proceis (395301‘101'-01)0!:1 .Hea:'-th) because the P content of "F1 Togo"
ore inerecsed to about 0.15%, This wes ;ossible bescuse the orizinel planning
contemplated this probebility, . '

At about thot time CAP Yook over th.o operation of an old charconl Blaast Purnese, '
which made availebie an edditionel tonna;e of pig iron, This, tor;othor' vi.f;h the
inoreased produstion from the Humhip;to 3last Purnace, permitted the Flans %0 increase
production to 330,000 MT of steel beginnin; in 1956 by increasing the capacity of the
open hearth furnaces from 75 %o 100 MY,

3. §seend Bxpansion

The inoreased uv'ailnbility of flat rolled pioduot- stimulated a still recter (
demand in both the internal ond export markets, and inoreasing emphasis was being
pleced Ly coasumers on product qualiiye au 1935 it became evident that mesrkot
requiroments could not be met in 19%9 without fursher exjonding Plont capacity, .ﬂld a
taree svep expansion progreme wes projected for the years 19%6 through 1999,
consvituted ossendielly as followss :

The first <tv, contemploted parsial Toplacement of exioting Hond Sheot Mills by
installimg o slab heating furnccc and s 3 Hi slab breckdown mill followed by o 48" 4 i
reveraing hot nill, %o produce hot rolled eoils. The 3 Hi mill was alwmo sabisfaotory
for the produotiocn of wide 2lete for whieh finishing fecilities werc also 40 be
instelled.

Tho second atep wes to construet on additional (195:) open hearsh furnaee of 200
NT, thexeby meking available three 100 MT furnaces and ome of 200 MY,

The third and final step was %0 reploce remaining Hond Sheet and Tin Miils with
modern oconventional equipment for the eold roduetion of hot rolled coils %o finished
shoets and #in plateo. These included o continuous piekler, taree stona 48" eold
mill (Pow .1.960), cleanin; lines, anneoling facilities, temper 3111, and oup wp |
lines. . ;
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This programme was agcin corried out through receipt of en Exinbank oredit for
Usg 19,5%0,000, plus the Cpmpmw'u own raesources and suppliers' credits which amounted
to another US$ 19,660,000, for & total cost of US§ 39,210,000, 60% of expenditures
werc made in the U.S.A. and 407 in Chile.

Completion of the prosramme early in 1960 increased the potentiol ocapacity of
the Flant to 450,000 MT of ingots per year.

4¢ Thi yansion

At the present time ancther oxpansicn progromme is underway, with prineipal
objectives boingt

a) Replocement of certrin antiquated ond overloaded facilities to permit
" retention of ectucl procduction rates.

b) Increasing hot metel oveilability by introduecing modern techniques,
such as fuel o0il injection in 3last Furnoce.

¢) Increecsing steel procuction capacity by enlar;ing open heorth furnases
ond opercting with bLosic refrectories and oxygen injeetion.

d) The instellation of additionel socking pits cad o second sleb furnssce,
plus enlarging present billet furncco, will permit full utilisation of all
present rolliny focilities.

The cost of this programao is US$ 32,630,000, of which 39% will come from the
Company's own resources.

4 should be pointed out thet part of this progremme has alresdy been put imée
cffect, This has been the case particulerly in the Blast Furmacc where fuel oil
injoction wos started in iy 1962. Inoressed availability of metel plus improved
operations in the Steel Shop through the uso of e besie roof in No.4 Open Hearth,
has permitted the rlant to rench a production of over 500,000 T of ingots.

Recommendetions for the expansion of the Plant focilities orijinate yeonerally
with the Compuny's Permanent Committee for Technical development, comprised of the
Manager of Operations, Genercl Superintendemt of Operations, Manajer of 8iles, Ohief
Exxgineer, and the Technicol Acvisor to the President of the Company.

VII., BENEFITS POR CHILE

The oper “iun of the HQr.ohi;.-d%l» Stecl Plent had en imnediate and favourable impest
on the gencral econorm »f the ejxartwy. Keoturei resources such os irom ore, IMM,
coanl, electric power, heretofure not coaplotely utilisol or developed, were consuwmed |

i derger quantities.  The noeds of the incustry motivated the prodwetion of
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refractories, ferroalloys, industrial peints, spare parts, ete, By-products of the
industry were utilized in the menufacture of cement, agricultural line, and chemicels,
0f wajor sijnificance hes been the development of other industries closely

allied to steel, made possible 2y the assurance of e congtant end adequate supply of
the basic material. Menufacturors of wire products, forged steel bells for processing
minerals, enanelware, eluctrio househol? appliences, metal containers, fabricated
structures, steel tubing, etc. have all undergone mejor expansion progremmes.

~ The savings in foreign exchange sinco the start-up operations directly attributable
to CAP exceeds USQ 230,000,000 which has permitted Chile, which normally had an
unfavourable trade balance, to substantiolly improve that position,

SONCLUSIOND

If shought is being iven to the ocreation of new industries inm developin
countries, it is epparent fron the experience obtained in the promotion amd expansioa
of & stesl industey in Chile, $hot the following faetors deserve the utmost consideratioam:

1. Thorough survey of merket requirements projected with sufficient inaginetion
and foresight to evaluete she additional potenticl market shat will be created
wheu inoroased demands are quickly supplied.

3. Careful anclysis of row material evoilability and quclity, sogether with the
satural and humen resources necessory to support eeonoaic produesion,

3. Btudies in conjunction with qualified technicions and consultants to determine
the mst adequete technological processes for economic conveRgion of noterinls
and wost strategic location for the plant proper, in relation to tronspord
facilities, natural resourses, lobour merket, ond markets for finished producte.

4. M1l consideration to the fleoxibility of facilities and capacidy projected 4o
meet ostimated denencs for X $o 10 years in the future, oven at¢ the risk of
higher initicl eosts,

3. Adequete estimates to determine final instelled custs of the operating plamé
oid eareful evaeluction of the probeble price rises and ronetary inflation that

may distort estimates.
6. Assured souree of the necessary funds and ocapital investment required to
somplete the project.







126 un a8 ¢

381,100
136,900
131,100

6,400

180,000
75,000

m’gﬁw B

388,200
121,500
130,000

34,200

152,000
131,080

348,300
99,300
114,000
57,500

166,000
106,000

m a0, e

414,800
139,200
146, 500

14,408

193,000
91,000

421,600
118,900
158,300

17,400

170,000
105,000

STEEL/STHP 1963/
Technical Papcr/B,20

page 19

362,90
106,600
138,000

15,500

227,000
49,000

290

1262

494,600
164,900
181,400

11,600

330,000
17,000







Steol Ingoty
Horchent ;421 Proguots
Flat Products
Senifinished Progusts

Domestie Consimption
Export

U nvestnent ]
Of Steel Ingote ™

102,000 137,000 116,000
u’m Jﬂ.m n’w

. mmzuhbtmh.
»a Lwemiuhoullmhmhlmq.

124,700
95,800

173,000
4,000









