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{Consellio Nacional do Industria Siderurgica - CONSIDER)
{Brieil )

Cette commurination comprend une sirie 4'(tudes priparies par les experts de
CONSINER sur la plenificatior et 1'exparsion e la production des laminés en acier

courant, suires cue lec tlles,

Dang la leuxiime partie, les muteurs Adcrivent lec <bouchéas dont disposent
ces produits e’ les mesures envisagéen pour sugmerter la capacitd installée des
laminotre,

Les “iverses sclutions possibles pour accrolftre leur ocapacité de production
sont analyséer lans lo troisilme partie (0 ley auteure iniiguent les charges de
capital, lec cofite 7¢ta‘llis < 'exploitatiin et 1z rertebilité “es instellations ayant
une capacité le production .e YOO 000 et de Y nillier o tonnes de produits laminée par a

Dans la quotrilme partie, les solutione examindes dane les sections précidentes
sont comparées auy conditions d'implantation et <'exploitation d'usines ayant une
enpacité 4e production infirieure et utilisant le charbon de bois et la ferraille,
Le ooncept de cofit total unitrire a ét¢ utilisé pour ceite analyse,

ide T3-5035







le cofit ¢u ~harbor 'e “cic et lec perspeciives - 'cvenir Jde ce ~rofuit sont ensuite
e:aminéas, Le march. ‘e 1: ferr:ille {conlitione 'approvisicnnement et nriz) est
ctudié oo o o0 o,

™nfin, 1a coapctivivit “ee usines utilisant le charbon “e bois et la rerraille
est compar.e avec celle des usinec zvani une capecii. e procuction supirieure pour,
d'une part, Aiff.rerts volunes d'investiseementc et, d'autre part, ~“ivers prix cCu

ey hy L TP TP - .ot iy
Casrhon Op B0l D e R 4 . . ‘e

La capacii’ “es usines utilisant le charbon “e bois est in’iquée pour “ifférents
volumes ~'investissemen' e compte tenu e 1'accroissement pocsible Je la nein-c ‘oeuvre
pour sssurer lz production du cherbon e Lois,
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The paper prescnts studics prerarcd ty CONSIDER cxperto on the planning
of the expansion of the ron-{'lal ordinary-grade stecl rolling sector.

Section ¢ cutiines the murket and the programwie Tor expanding the
ingtalled capacity,

The alterridi-cs far inoreseing the capaclty are analyced ln section 3,
whichk gives the investacric and the details of sperational costs of plunts
with capacities of 500,000 and £, 100,000 tons por yeor of rolled produet:,
Logether with thcic profitability,

In section 4, the ‘sslutkms studied in the preceding section are
compared with lower-caparity plunib tased on charcoal und scraps The
conceps of total unitary cost was used,

Considerations on the cost of charcoal and its prospects for dovel opment
are divcussed. The scrap supply and price zituation is summariged,

Finally, the competitiveness of plants utiliging charcoal ard scrap is
compared with that of plants of higher capacity at different levels of
investmont for expansion and different charcusl and scrap prices respsctiveiy.

The capacity of the Flante uving « sresal Par variov: amounts of investaent
is demonstrated, taking into uccount & A posaible inerease of manpower for the
production of charcoal.
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The otudy o the Brasy on plee! mank b nowpses 0 w1 indreated an
increase of internal dumand oy thooe products Urop Q02 00 faest Long in
1973 ¢o0 3,759,000 toms in 1945, roachine 6,705,000 tore o 1950, Uo the other
hand, the capacity in 1973 waa 2, 130,000 iraot tome ard Shan chould, aceseding
to the programme of oxpansion and wnotuiation o8 ww plints boeinge wplemeated,
reach 4,030,000 tora in 1975,

In accordanne with the GQovernmont dicesiivez, installation of & production
caparity corvesponding to 1o8h of the indvinal demand was planned in order Lo
take account of the oxtepmal market and te sel arido 4 parl of the capacity to
mwel peak demandes  The positioa is as £l iowe (in LOOO impot tonc )t
?‘Wzﬁi Ex%i%i i}'sé’f gg;;v;«“! fy 4

capac L iy Capi by beoinutal '1 vé

Yoarna

1915 44100 7,030 1o
130 04450 4,330 44170

* Molading programsec: undor implomentation

The ;}Mmﬁni production comeg from 3 piants wilh installwd capacities
varying from 4,000 to tsﬁﬁ,'magifeam including somi-1ntegreased planty ?3%51&:3{1
or. i*i%%ﬁ‘%?i{: melting shops ueing scrap and hiegrated plants with charroal messt =
2 ad rolling mills. Only the Coapanhia Biderdrgica Kamf&m}; agmnf‘w%mr .
of rails and smotiorn, produces gleel 'rom iron ore and cokng
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Ca Alternatives Jor cwpanc o
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Inorder Lo covor it o0 e plauen daeroas st opraduction capacity,
8 study wao inulaadly made O 800 nosedl Tty o f dingiudiir a8 plant consisting
of coki-uven prant, blaot furnece, LD w tho 2hor, wd continuous-casting
machines with o product.on caeacouy 7 2,000,000 4 oms of billets which would
be processed at indeperdent roiliigemill plants, with cavacitics of 300,000 to
£00,000 tuna/&eaz af poiied poovunile Phior plant, known wo “Coniral de Ago"
(8teel Centre), would have as charch o 'ders the owners of the rolling-mill plants;
the produaction of billeto would be divided amors them in accovdance with their

requirements. The fundamental councopt is hars~? in the economies of scale that

would result from sroducing steel in a large plais rathor than dispersing the

resources available in the instaliation of veveral aources of steel, ‘Phis

praoject, however, did nol asttract the suppert of tne entorprises and so

CONSIDER wan obliged to submit other solutione for thoe expansion of the sector,

A study was therefore mude of inbegrated plants based on coko with
production capacities of 900,000 and 1,900,000 tors/year of rolled products
(1,000,000 and 2,000,000 tons of bilichs respectively), comprizing coke-oven
plant, « blast-furnace, comtinucus-casting machincs, and continuous rolling mills.

The eapital and operational coiste [or each of these plants would bey

Plan*t EIf }m {}f
900,000 Ltens 4,500,000 tons

Bquipment, tranesportation, vl anning,
. inswrance, and contingenciag 1344400 231,700

Gonstruction , 47,500 10,300
Total

Operational coets (1)
(rolled producy US$/t)

(1) including depreciation
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These inveotmor s ke tho t  sowaet o - bore N

Plant o PG v - T,

Plant Hf 1,300,000 t . - 1w

Theae values have boen coloutated Laking vt wer ant Hae F L) Wi

factoras

- Loeation - State of Muinas Gesao (1)

- Giro eapital reguicem onte
- Diant of 900,000 ton: - US$ 26,000,000
- Plant of 1,400,000 1ons - 03§ 57,100,900

-~ Sale price f.o.0e works, excluding taxe. s
» Rolled products - 1 DA, 000/
= Peprucialion - lirear, in 19 years

i - Price of e - from US$ 5,00 1o USE 5,00/%

% = Oual prico = trom 48 10,00 Lo USE iggﬁg’f‘@

1 - Gake gglo - 500 %;gf% pig irwmg il sonsempt ion on the
; blast furpaer « 50 4p/t of pie dron |

{*} ‘Bsa 1&3‘&%&@ of thege plants in 4o Plate “f Winas ’%*wai%s; and more
epecifionlly 8t Ipating, is duc @:ga;aﬁiwzg ta jho existenee of Lhe
warious row motorinle inthio P g Mo wlich roagm the UBYINAD

plant, manufacturing flut stee) or aé%aé%a and at present updo: g@i& an

expansion programse to reach 2,400,000 mivss;ﬁysm;m located heres e

stady for the siting of » mfﬁ intogeated plant is 2ol coweed Wy this
paper,
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be Rar<ct semard o Ml T s it rlante paced Charcoal
ard reriag - oo . Y

Other “Mernutiven fo TRComavye e el eq “1pacity would be ths

consitruct_on (- - CHPGLLG L) oy mMmtemeiad A ire baneg e cuarcoal and of
semi-integrat. g PMlante ooy, - STran, whion weald g eftect Bean preserving

the precent technalogion, ey by -0 the o g r,

let us compare th. total ronte o billotr fr " new or expanded plants

based charcoal anc rcrap und foom o Heodied planta of 3,000,000 to 2,000,000
tone as indicated in the tagy 1y,

The concept f ¢t Unitiey ¢t wal ubilised ac developed oy WILLS and
S0AN (7)., ‘Mhis Sonsievi of comsidering the sperdtional cost and the capital

roat (which it represented by« vart only) ac o function of the planned
investments, whiech includes s

- depreciation

- @ satisfactory proC1t marpin {eXcopt during the period of comstruction)
= risk 9% the undertaking

It ir intended to aralyee pointe on the curves wiiich show the total costs
a8 & function of different levers ~f Production, employing several technological
solutions (clawsic curves of - womy of scalc).  The ctudies by Atkins Plamning
for UNIDO sn the Brazilian iron and t- s} industry oroduc d the eCONNMY curves
shown in Pig. I, Tor the difrerent e Lionde of prajucing teel (3}.

In the case of the unite xsed on cole and witk capacities of 1,000,000
and 2,000,000 tna, the Dalloving are the {ota: €rte for yroduced dillets
(see details or operational ¢ostn in Tables T and I1):

(2) Mills, H.R, and Swan, B.8, Determination of the optimum capacity of the
fully integrated iron and steel planie and itg parte. Paper submitted to
the Socomd Inter-regional Trom and Stecl Sympocium, ¥iscow 1968,

(3) Atxine Planning - Technological innovation and its inmplication for }
plamming of the ircn and steel irductry in Brazil, A report far UKIDO -
November 1972;  the total conta of Tabie Ty vhich refcr to the production
of liquid steel, can only be related t, those indidated in nther parts of
the prosent paper if a proportion relating t. the tranzformation of the
liquid steai into billets is added, :
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i 7 s s
LI M.l A Btl.tfy
e ———-v- o o, U -

P . . *,
= Mperatlan ey gl 1y VY

- Deprer latior arg
amortrvatiun of frow

PErAL i ML exXvennon Feid 7470
= Capitul remunern . Vit 5,00

~

23,60 1431

Por plamte baged n chare wl, o production ¢ meidered 1o be representative
vas taken (290,000 t/year ¢ biiles, for which 1t is possible to have a blast
famace sperat Mg cosnomically with charcsal, e accordance with the projects
sebmatted o CONSIDER f-r new plants of this size, the m:lting shop cansists »f
L ewmvertars ~f mall capacity,

P plamte wuing corap (Uatp, alensoic Turuacer and contindour-caat iny
sachines), a capacity of 2%0,000 thyear 5 billets wag aiso conpsidered, aiso
in sceordance with the tremd in Pragilian jrom ard ;*Eaﬁ onterprises,

in eack 3f the above-mentionad cases, the main problem in determining the
billet cost lies in dociding the charcial and Porap prices, .
™e Brazilim i~on and stes] plants arc sunplicd with sharcoal prodeced
frm uocl Prom the Scarrad ® {g%v%ﬁ?ak} region, ara Fros natura. foresto and
piantation: of wcalypies. The ctudy undertaken by & working = .ap co=ordinated
Wy the Bowsilian Institute for Porent Devalopment {IBIP), with the participation
of the Ministry £or Industry and Commerce through CORSIDER, showed that in mn
the oharcoal consumed by the irem and stoo! industry had the following ariginy (4)
- Qerrads - S0k .
= Natural forests - 0f
- Plantutiong - 108

(2) Imstitueo Brasileirs of Porest Devel Peite Final report of the Woriking
Graap on Oharcasl in the irwn o stee. indastry, !%&?uﬁy 197 3a




Toe ool f by ctnare sl v o eyt 0 s b odlebes s w00 g wrgth
Cthe trancpert dactone Crowc b preosducty one rbe L tre ool chann, Ay,
cee ardipee b tie THDEY by e T e e e et s b b e et e

(R URE B TR

\'-
wisfa’

Nabura

Sy peprs R I - PN

Corrada W ope et Plantat:ona
I = Goatr of pr.ductiun 4,5 4,51 6,19
—  Prancpert (dutance average) 2,60 ¢y 0,47

§ - Cugt st the plart 1,18 151 1,00
i

However, a significent increase in the corts can be axpected, With the
: usgmdmg of rural sanpower and, in ihe upecific cace of the "eerradon®, with
§ the establishment of new pational methode of exploitation 40 replace the pronent

! uncoptrolied deforestation sy temy and alao with a prowable inercave in traamport
distances, the costs tend to increasc (5). On the' sther hamd, there choald be
added to tie cost un additional elemeni which remureratcs the erterprives iovolved
in the producti:m of this raw suterial,

With regard o gerap, the studios wndertaken tadicate that in the nresent
§ decade the exinting gup between conmusption and production will worsens  Folimates
§ for these tws items indicale the fillowing cvolution (6)t

1713 1950
) 1 - Praduction of ncrap L 3,069 6,130
Consumpt ion of scrup 3,90 10,083

(5) In the case of the cerredos, the salc of wood for rharcoal ic made mostly with
the object »f clearing the ground in order to use it in other activitivs, asy
for imstanon, &attle‘ The IBIF intend to exploit the cerrador in order ¢» make
the sale of wood for charcial a permanent profitable activity Cor the farmer,
Therefore, measures for the working of the cerrados should ba taken in order
to allow for regeneration (over a period of 10 10 19 years) and consoquently
further felling of the trees. Of course, in theoe sircwmstacccs the price of
wood fur charcoail will refleet a cost ciructure *’:.h:.t in higher taan al precemi,
which is a marginal rcnt for the ownmers of the grounds.

(6) Poubel, Bthicane V. - Phe Brazilian scrap markett: Paper submitted 40 Lthe ILAPA

Seminar "Serap in the Latin Ameri ap iron ard ctecl industry®, Huenos Aires,
10/13 July 1973.




For this reasnn it was concideesa tbat St arteon prioe wowd bt

sagalothe prlo U gL e ey,

b wver US$ 20/v (1),

Bazed on *hese peemines, Yhe

Lot ol gty Yy L e B Lo s W

bota) builet ot [or plade unlilising charconl

and goran are ectinated as 03 taw. (details o the operational onvta arce given in

Tables IIT and IV):

Tatal soets (USB/)

Piant utiiizing charconl Piant utlilizing 8ovap

Charcoul at  Charnolal at Scrap at Scrap at

uss v, 5/33 3

B

~ Operatioral ooste 02,03

« Denreciation and
smortization of pre-
cperational . wpeases  7,5C

- Capital remuneration 14,20

Total o5 32,72

s /w3 uss 40/+  USs S0/t

64,37 73,99 24,79

71450 3,410 310

{?} Owing to ike increase ir; sorap p icos in 1973, thie iaa*a
wan ffered ot Wﬁ?,wﬂ at the Brasilian planka.
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| B) DIRECT RAW MATENIALS
had ﬁﬂfﬂp }’0?
C) DIRECT MANUPACTURING 103TS -
- Electr. erergy (kih) 560
- Oxyegen (533) 16
- FKlectrodes 0,00/
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THo compobr b oven ta o vl e e o

[ 1 ' t
3 oconpeyod Wil TL0GH, GO0 md L o00, vl T o : Pabir e o
. .
Lo cawer o U e 0 0 e oy P £ : ot R S T T
. . ; . . HIRTIEY ST A : }
T A S S BN 1Y SRR A F18+ S ALY L ALY I
aonid have pract. oot by Pho e ot ) o L L YN O ot (g \?77,11!(3/{},
although thie eost G0 Uk oL /0 e o e g R T A ZNTE IS PSS B

N . . . R L :
However, 3f the mdee inercasen L, 108 SUC/mY o mere re b watue 3y G £l
ok would Le UJss ,”?,A"‘/?, avd U5 ““-,'f"';/t. alove B st G0 Ehe pdpd g of 1000, 000

and 2,000,000 towmefyenr, rospectiveiy (1),

With repard to the uerapebused lant, wher this raw mabeoria’ io ab 1ag 4&3/1,
ite costn will he the sane i thoeve Of ar iton amd shool piat 000,000 i/;ftéal“,

butl. US$ z’:,42/t above the coct of the 2,000,000 1y ae piant, [, - mpcbit bvoness
denpeaco aipnifiently when bhe price P ooorar ecaches 1138 f}n/’t,; the costa ty
comparicon with the placts of 1,000,000 t 000,000 E.m;i/,y.;:y viald by rospeetively
higher by USS '1,0,?‘)/!% and 13§ 2';‘,??,&. Toshondd e onoted the Loeation of a plant
bared on serap in thege circumatonces would not b untavourable, since one unit of
thig type would be locat d in o large consumor nepvot (ir the Bravilian cags in
S3. Paulo or in Rio de Junvirs), thas partiall J compeneatiag Por fhe ¢onte of

prwducts distribution which o plani of tarper wise would inour (),

Tarning o the pessibilaty of expand e th ax iobingg Sladhs baped on charcoal
or gerap, Table V and V?.; show the Yotal cogta For peveral Tevels of investment
(US$ por ton of additional sapseity ) and e vari e charsonl or aorap prices,

The competilivencss helween thoge plants and the cobosbaged plants oF the gises
disennped in Lhis paper ic clearly showiae  An oxpapaint of the charcoal-haged
works with investmont of the arder of 008 G0f6, oo i m:i;aw:-:te, would anly be
competitive with a coke-bated plant of 2,000,000 L/ycar if the charcoal price
were ander US$ T/md.  On the other hand (Table V) the cxpunsion of a scrap-based
plant, with investmenta of UZS 6@/1, will only result 1n a Youer billet price 4f
serap is bought at between USE 30 and 1 per ton.

(8) 1In the ?’irgt Quarter of 1973, the charvoul price of the plinta reachod
uss &,50/m°.

(9) An iron and steel g:sl:;ﬁt of 1,000,000 or 2,000,000 t/year -f sapacity incurs 7
copts for the distribution of itz products in the markels (transpurt expennes)
higher than thosc of a smaller plart lscuted in the market aren, In the oosae
studied in the prosent paper, the calculation of the sperational costs of the
serap-based plant aasumed 14 to be Yoented ip Rio dc Javcirs,
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Tabie V -t}_.:’:vf3‘,: T oopapgioy ane Lrice of seragp (’33‘/*,}

Pixed I!m*:;t'a —p—- - i
, .
Serap g}t 30 AC 50 4o 70 ”
Cost USB/2 "
. 7,00 72,60 5,70 77,7C 72,80
84,20
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