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India wath jt. vao mMoovreen of 1ror cre g nor-ockar g
coul and jtg fower potentic] wouls arpear to be on oggesl el arg
ground to determine the neale of operation o idiel Lrecisrodoot ion
Processes using solis reductur ¢ o be et ndeoe teantar oty opopere

®

Ltien coste and limited cokir ;. coul regerves, to e lor with o tre urpent
necessity to feed the re-rollir. instry have led t¢ ‘te ceftin up
»f serip-bused riniestee] bo omite for the production of mila ste 2a0  dn
addition tou the existing eicclri. arc Nmaces whoch i 19717 yro-
duced 0,75 millicn tonne of milc atecl, new ecapacs y 0 tue et g

of an addition:1 million tonne of gtec. hac been 1 ¢ od. It ig
estimted that in 1973=74 these plan‘c cowld preduce 160 f the
nationel requirements of steel, The chuned product demw: 1n ‘he
country will increare to necrly 7 million tonnes of finiched steel

by 1980 and cornsequntly the mini-gteel plante could weli pla, .
significant role in partially bridgin; the gap telwean cupply wnd
demand, if concitions are favoure Llie,

The feasibility of setting up sponre-iron pluntc ie beary
considered sericucly and the success «© Lthe.e plant: usiry Iniian
rawv mberials cowld well be estabicher before Lhe end cf tre decade,
Their succecs would ensure the viability and growtl of mini-gt.e.
plants regardless of the price and availability of screr, which is at
pregent  rectricting the development of mini-gt. al Flants, At present-
day coste of screp, power, electrodes,and r Or clories, the opera:.ing
expenges, includin; fixed charges, wou approximate Lo § 104032 per
tonne of billets produced in - mini-stee! plant of 100,060 tonne
capacity.

In spite of the econome. of scale, the investmen: costs of
maxi-gteel plants are ricing steadily and the stee} plants to be built
in the late seventies are expected to cost roarly & Gu ey tonne of
inslulled ingot. capacity, Steps must be teken Lo imouve freduciavity
at the tonntge plents with technological impreverer. o, Coneortod
efforts must also be made to minimise invectment rosi- of ancillary
plant and equipment and to recuce the high cost. ¢* ndi: enour plant
and equipment, The fixed-charge element of opritin. expenser .1') be
&3 high 28 LO% for new stcel Flante and ccncequer tly he viability of
these plants will be in question except plan:: Froccin s flat |roduete,
whose sellins prices are more favourable unde- - pe “xX.Ling pr.cing
systen,



in recent yeare, there hae besi abundanee of Serin e halg
ail over the gteg) wrld on the Ntup v firect recuectior i itg
irpact on the eccnomy of Rini-c' el plarg, Wil the succe s . - o
reduct jon PIOT@80as Unine manecan pooog e te has pa Aiaverss' vy ece-
rlell o fapgl o rontroversy  agz hee Jener.i v e e Limited succeug
ACHIeve !ty v e dBinT Ll reduciats, A CONTLur o fehy o has
o Chltal jourimls o “he levo e g dealapang
coun:Fies on ‘e meritsg or pre-reduced miteriul ro ge;.; T e
Faw-m. ar.al feed *or he ®lec . ric ar. fimace—co nue, usting
route fo!lowex LY miniestee! plants proccinge bille: 5y b rods, ind
Licht st e ey g,

In no country havae these develciments been followe i with more
wid “ateres'. than in india, Jhere tyc Jemianrs, held wioun e last
Jeur b the iniian Ingt:tule of Metals eni he Na‘ional Metall iroieal
laborato-, qave k; «hli hted nationwide iterest particular. gp
direcL i oy processes usinge solid rojustant Se With s vagt
resou~cer of iron ore and non-ecckinge coi. and iis pewer poteniial
andie  wo ‘hredar t o be an 1ieal tegt;. LTCUN Lo determine Lhe
scale ¢f opar.. .on o which direct- reduc ion processec aking gsolidg
reductar' s car he agt nded,  Its limite. o ing-coal regerves are locat-
od in a single ™06 in the States of Bengai ang Bihir, wh.le ‘he iron-
ore and ron-cokig coal deposits are sprewi over different partg of
the subecin' inan « The mo:ntin~ coats o inland teanarortat on over Lhe
‘act fistinres Lnat hive Lo he ratersei or Lhe, Supjuy o' boblh raw
Mar:ils an: finial.ed products, toseiher with ‘e ursonl necessity
Lo surtiy an ax;-iipn re-rollin; wdustry st bille -8, hive le' to
the st ing Ap of min-rtees plants minly usin:- 8°ray as 4 rmw
Mierial, "nese mirii-oee] Pt are i onded to ser o ‘ne loeal
m.rket 1reas »ichjin whish Lhey arc socatod . The curpant, shoruge
of stacl 11 he ~aunti ogmiher with the infla . prices of steal

it

i the "ree mar o have lidel the eccnom. - viabuli'y of the.e nita,

(i he oroesite g1ge o0 oo stec. apectrum, ‘he economing of
scale a“hievad Uy (le raxi=gtecl pliants svabol i ged by Citw, Kimitgu,
Pukuyam:, and M m; rama in Japan and Krive, rog anu Mam.to-Gorsk in “he
USSR, e atipace eCURL &' tenl.on, part, cdarly 1 view of tne rising
coets of tonnage 3 eel piants bein, set up in the country, It is,
Nowevar, cenepal Y recognised tha' while “he rel  ve weonomic of
MALINC SLpea prosacta p Rini-gteal plants ind ms«i-steel plaits
could wai depend on a1 host of factors, su. asg .. price and avalide
tility of serap, transportation costs, pow:r and eiec.rode costa, uid
abour and over:.e:d coats, in ‘he cuse of flat proiucts there cun be
ne douubt 4t the cupshcities of wide strip rull and nlite mill pre~
senlly ava. a2l e establish the favourable economics (¢ ttecl making
by the hjast cdrmie-<hasic oxygan furnace route, Tie mciemn w ie
strip o) W capacities muging beyond 5 million ‘onnes of fini-
shed products, while the modem plate mill could have 1 CHTACTLY a8
Nigh as ., miliion ‘onnes ¢f finishe] plates, Simificantly, the
individusl units of mi) g producing bars, rods,and lih' se .- ong have
TAX1MUM Cipacit ie8 1n Lhe region of 500,000 to 1,00C,000 tonnes per
year and ‘ner nAs hoan no congiderable breac-throur’ .n recan’ years
inereagirn; ‘e capuc.lies of these mills,
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ﬂ}lri?l' Proasnm congt Lyt oo h‘,& S the natiienid el b L ILELERR Hhs
quently mizi-stee! plantg are wesbined to puay ineor ot n oreeling
Lhe countryls stee] requircien., Whallier Lhis ~'e wi 1 be simie
ficant will depend on a number of factors, muiny of which perticular-
ly apply to Ini; L these are diseussed in succeedl ) - PeryTranas,

PRESIMT S50 OF PHODUCTION, IMPURTS & EXPOR!
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In 1971-72, India impor® ed neurly 1,400,000 tonnes of sieel
val 1ad a1t aboul $ 324 million, of whi~h the mili-gteel ~on ont was
about, 1,100,000 tonnes valued at $ 225 million, The impori figures
for 1972-73 are not. yet available, bu present indicuations ire that
similar figures of imports will have been muintiined. e reasons for
these large scale imports are not difficult to assess., Fijure I shows
the pioduction, import, export,and appirent consumption c¢f finished
steel from the period 1960-61, when the tonnage steel plunts of
Hindustan Steecl, the first mjor steel plants built after independence,
commenced production, to 1971-72, Steady progress in increasing pro-
duction together with reduetion in imports was achieved till 196566,
during which financial year 4¢6 million tonnes of finiched steel
corresponding Lo 6,5 million tonnes of ingot steel were produced. In
1966-67 and 1967-68, the country experienced two years of drought
and the industrial recession that followed resulted in a drop in the
consumption of steel and a further decline in imports, A% about the
same time, industrial unrest in the steel plants led to a drop in
production which only started picking up in 1968-69, The recession
necessitated a certain increase in quantity of exports during the
peiod 1968-69 to 1970-71, but these exports diminished as sjon as
the conditions of recession lifted, During the recession, there was
a "Plan Holiday" on investment in steal (the reference being Lo the
national Five Year Plans) which is largely responsible “or _he steel
shortages being experienced at the present time, Tne consumption
of steel is rising and, although production at the vonnuge planis has
recently shown signs of improvement, the production during 1972-73
being 5.3 million tonnes corresponding to 7,0 million ingot tonnes,
there is still a considerable gap which has to be met by imports,
This gap between demand ang production is expected to persist even
after the Bokaro Steel Plant » @ large flat- product plant with a first-
stage capacity of 1,7 million tonnes, goes into production a. the end
of this yrear,

Estimate8 have recently been made of tie total domestic demand
for finished steel by 1980 and 1985 respectively, These are indicated
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TABLE 1

PLATN CARBON SIEEL DiMAND FOR 1980 & 1985
(in '000 tonnes)

Categcry Projections  Growth rate Projections

1980 assumea (%)

1285

DOMEST IC DFMAND

Shaped products

Bars and rods .o 3,700 9¢5
Wire rods e 960 11,0
Structurals .o 1,756 10,0
Sub-total of shaped products : 6,860 10,9
Rails and Railways material 500 5.0
Flat products

Plates .. 1,300 1140
CR sheet:/strips .- 1,400 11.0
HR sheets/strips & skelp ., 2,284 11.0
GP/GC sheets .o 312 540
Tinplates e 300 5.1
Electrical sheets .o 180 10,0
Sub-total of Flat products Q,ZZZ 10,1

Total Domestic Demand o 13,136 10,

2,191
2,359
3,845
398
385
290

2:472
21,145

It will be seen that the total domestic demand for finished
steel by 1980 would be of the order of 13 million tonnes, of which

6.8 million tonnes would be of shaped products. The estimated

appa-~

rent consumption of shaped products during 1972-73 was about 3.8
million tonnes, of which 2.7 million tonnes were met by the tonnage
steel plants and 1,1 million tonnes by secondary producers, Imports

and exports of shaped products were more or less balanced, The current
programme of expansion of steel capacity will not yield any results in
f the

terms of enhanced production of shaped products till the ena o

decade and consequently the seventies are likely to continue to be a

period of shortage of shaped products, It ig in this context

that

mini-steel plants, with their lower investment costs rer tonne of
finished product manufactured » shorter gestation periods, lower dig-
tribution costs, and production flexibility coul.i play a significant

role provided conditions are favourable,

R . B i i . 150
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THE BCONQNMICS OF ILDIAN HMINT~STERL PLAN'S

It is generally recognised tha* the price andg availahijitv
of scrap and electrin pPover are busic to the selting up of ming-
steel plants,

PRICES AND AVATIABILITY OF SCRAP

India has been an exporter of SCrip for a number of yeuars
&nd scrap prices in the country have tended to be remarkably stable
till the advent of mini-steel plants being get, un solely for Lhe
mnufacture of milq steel, Figure IT shows the trend of SCrap prices
in India, It will be evident that current intemal prices are consi-
derably higher t.an prices prevailing in most developed countries,
The internal price of scrap is presently higher by as much as 2074
than that of pig iron,

The Steel Furmaceg Association of India has conducted studjeg
into the availability of serap upto 1975-76 and Table 2 iadicate itg
findings regionwise, The availability of scrap has been related to
the scrap requirements for a projected increase in liquid metal pro-~
duction from electric are furnaces and the consequent gaps or surplus-
@8 regionwise have been estimated, It will be seen that to achieve by
1976 a liquid metal production of 2,1 million tonnes producing appro-
ximately 1.4 million tonnes of finished product, there will be a ma rgi-
nal overall sliortage of scrap of about 130,000 tonnes,

AVATLABILITY AND COST OF ELECTRIC POWFR

The availability of electric power is the Second major deter-
mining factor in the selection of gites for mini-gteal plants, To
reduce voltage fluctuations arising out of arc fumace operation to
within the acceptable limits » the strength of the power system avai -

It is generally recommended for satisfactory operation of the pluants
that the short-circuit level of the power system should be about 50
to 60 times the Capacity of the furnace power transfor-er capacity,
Thus, a 20/25 tonnes are fumace with a transformer capacity of 8 Mva
would require a power system having a short-circuit level of about
400 to 500 WA, The areas where mini-steel plants are presently con-

has increased from 04645 billion KuHr in 1970-71 to 0.935 billion KWiHr
in 1972-73, an increage of nearly 50%. Even 80, the requirements of
energy for electric Steel-making are estimated to be only 2 to 2,5%
of the total energy requirements and in view of the vital role that
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EROGHAMME FUR THE SKTIING UP OF MINI-ST3il PLAN®

197 there were about
siree pro.ucin: lye rillier tonnes of siquid
about (¢ milli.n tonreg ¢ ¢ Vani ched
liquid steel, sbout 0,75 rilliap tonne vas pla gy
the rect was ailoy r.oele

stea?

=hdteel cacting

170 eleciric are Urnace s

cteel, (f +h,

55 IR T

v

~

10,48
11,.6
2400
1 3. 08
Y08
12,67
12,00
14400
14,93
992
17,735
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nreoduec ! in the coectrie are tunp M0es wrs cast e sl oan oty v
vere sut»::gr:uon:,ly rel ewoin re-relliing mil;, » there beir., in exiciance
in the country ory four continuou;;-custing flanis based a, electrie

steel-making, Eetimuted fi,ures of producticn fcy 19772 ung 197 <72
are given belcw in Tabje 4 2

LR Y hl B 7
LALL‘P&

( in million tonnes )

Yeur Liouwid Alley  Steel Flain  Finj. Steel 3
steel casting carbon shed require- (A) of
steel  steel meni, ag (L)
> NCAER

W e T
G231 + 0,16 + 0,29 0456 S5ec 10.8
031 + 0,16 + 0.75 0.79 55 1344
039 + 0,14 + 0,67 0.78 6.7 11.6

- -

actuales 1970-71 0.86
Actuales 1971-72 1.22
Estimate1972-73 1.0
I:‘stimtel‘?’??-'?A 1.7

Won

21 new plants having a total capacity of over 1,( million tonne
have becn recently licensed for the Production of mild stee] and five
of these units have gone into production, Most of these units are
50,C00 tonnes units having arc-fumace capacities of 10/12 ton.es and
have plans to instal continuous-casting machines for the casting of
billets of sizes 80 M 84e to 100 mn sq,

casting plant depends upon the casting speed of sectionc Lo be cast ,
the permissitle casting time, and the number of strand: of tie conti-
Nuous-casting machines, At the present stege of developmnent of con-
tinuous-casting technolegy in India, it has been concidered advisable
to go in for twin-strand machines casting smaller-size billets, 80 mm
8qe. to 100 mm 8q. For such mechines casting billets of sizes menticned
above, the capacity of the furnace would be limited to about 15 tonnes,
Depending upon the size availability in the country, the capacity of
the electric arce fumace has been fixed at 10/12 tonnes in all the
Seven mini-steel plants presently under construction and planned for
the electric are furrace-continuous casting route, These 10/12 tomne
capacity furnaces are manufectured in the country and the delivery
period is relatively short, The production capacity of a furrace of
10/12 tonnes capacity is 25,000/27,000 tonnes of liquid steel per
annum, Since a single twin-strang billet-casting machine, casting
sections of sizes menticned above, can handle the entire quantity of

being set up are inst&lling two 10/12 tonnes electric arc furraces
and a single billet‘casting machine, The rated capecity of these
plants is about 50,C00 tonnes of billets per annum,
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o shude or Lol oG et sielvclric arc i"gn:uce/'c(,u‘umuous
Castinr nctellaticne AL heer made e Juir Lol cupeest jes WL,C0C
tornirz, 100,00 tenro g, ang 120,000 Yarres or billevrs por amur buaed
on eicclrie fumace Stecl-miking, Jhe size of' uhie biliets to be cast
hac heen ageureg Lo be within tie ruge of 80 m sa, Wi 120 m £,

She mljor fueilisie ~ requirec “or ocoen o Fre ucilon and the estimatoed

cosln are riven in Table 5,

Tirlli-5

Hillet pre-  ig,8 capicity Hoswef continuous hstirated installed

ducticn per  of tie clec- castin; rachines  cont of continuous
yeur tric arc fur- and its strand crting plant and
nice eleciric are fur-

——— e e T eemo DG Tomplex,

5G,Co0 T 2 x 10/12 T 1 - 2estrang v 4407 millicn

166,000 T 2x 20/25 7T b = 4estrang v 80 million
156,000 T 3x /e 2 = l-strand v 1353 miliicn

“he wbove custs do nol include 4io oot cfr ALl lary gsere
vice dr‘rnrtmcmt::, like steres, Tercdr cherr, eulein. 1, pants, exteora
nal rewver SuPnly cystor, ete, Gerercily, private entreprenuers in
India avail tie Services of outsi-e aencies for there fucilities, The
stimatod coste fop such teaptive! facilities cowlc be ¥ 3..3 tc 4el
million for a 100,C00 tornes per yveur plant,, The capitel cousts alsg
do not include interest during conetruction,

From the above, it will be observed that the capitel cost of
electric arc fumace/continuous ciasting complex (excludin, vre servia
ce facilitjes mentioned above ) per tomne of annual capc'xit},_' for the
150,00 ronnes plant, je comparatively hicher than that of the 100,COC
tornes plant, Th.g can be attributeq mairly Lo the surplus caracity
of the continuouSvcasting plant,

i B s
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PRCUCTICN COST (P BILIETS

The estimated production cost ¢of raw steel billety fer an
outrut of 100,00 tonnes per J€ar is precented in Table 6, The 4ssume-
ed yields are as showr and fiyed charges are calculated at 15% of an
estimated investment, cest of § 8.¢ millicn,

In working out tle rroduction cohst of billets, a SCrap—-mix
price of § 53,87 rer torne has been assured cn the basic of scrap
Prices prevailing in April 1972, The Serap cost repregent: 594 of
Lke continuous.cast billets and 65§ of the raw-steel preduction cost,
Thece are very high prepertions by intemetiona) stendardg,

The cost of pover has been assured to be 13,3 mil) s rer
Ki¥r, With an estirated pover consumption of 570 Mgy per tonne,
the powver cost werks out tc 298 of the opereting cost, With one
mill reduction in the rate of power, the total pover oost weuld be
reduced frcm 29% to 26.2%,

The cost of electrodes in India is of the order of $ 1,070
per tonne, Wit} an estirated electrodes consumrtion of 6 Kg,, the

Site bricks, Silica bricks are uged by some manufacturers for walls
above 8ill level, The cost of silica y Magnesite, and steel—clag mag-
nesite bricks ig pproximately § 106,67 to ¢ 120.0, & 160.C to

$ 166,67 and § 166,67 to § 172,33 per tonne respectively, The refrac-
tcries component represents about 13 per cent of operating cost,

The above exercige would indicate that the estimated cost of
billets per tonne produced in a 100,000 tonnes mini-gteel plant using
Scrap as a basis anq at present-day prices of Scrap, power, eleclrodes,
and refractories would be $ 104,32 per tonne, ineluding the fixeq
charges, This figure would appear to be high but, as has been indj-
cated earlier, reflects the present abnormally higher price of serap
and the high cost of indigenous power,

MAXI-STESL PLANTS
DVIASTHENT Cogrs oF IONNAGE STEFL PLANTS IN INDIA

Per tonne of installed infot capacity has ocecurred notwithstanding the
fact that the plants presently being built or in the plannin stage
are considerably larger in size than the three stecl plants get up at




"+ Ray Steel (Yield 93%) £ _i_ _s
Mitallies :  Purchased scrap .o 52.3,
Plant screp e 1.7
Addi t.ions e 3.2¢
57.€8
Cost above : Pover (electrical energy ) 7.6C
m..ﬁtmdaa . 6&5
Fluxes ¢ refractorses 3.89
Fuel, utilities & supp-
li.ﬂc . 1 c85
Repair and maintenance 1.7
Labour ard supervision 1,33
overhead .o 3449
25.79
Cost per tanne of raw steel oxclu-
ing fixed charges ‘e 83.47
2. Continuous Cagt Billets (Yield 95 )
“m@. H 830107 ':‘ 0.95 Y ’7088
Cost above : Power (alectrioal emergy) 0,15
Me. e 1.02
Fuel, utilities, & supplies 1.39
Repair & Maintenance 1.50
Labour and supervision 0.70
Overhead .o 0.7%
5.51
Cost per tonne of billets excluding
fixed charges .o .39
Less credit for recover-
able sorep oo 1.07
Net cost per tonne of
billets excl, fixed
charges .o 9%.32
3. Iixed Garges
H.udohrguutﬂptroantmg 12.00
§ 8.C nillion, per tonne *
4. Total cost of billets per tornne o 104,38

-st.uated Production cost for ecr p-baged mini-plant

—¥ich anpual output of 100,000 *nues. of biliets __
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IL haz boan c8limted that, witn an ddditional invejbment of
about 10%, the lacilitijog provided in an Inijun stoel plant of 2,0
million tonne capici'y would be Adequate Lo produze 3.0 million
tomies in a foreign location, The faclors contributing to hi~her
production in foraigm plants are the superior quality of ruw mi'erials,
uperior quality and easier availability of refriclories, the re.dy
wailability of spares and consumables,and fulle: utilisation of
built-in technel d(;ical improverents,

The averaze ash content of coke made from Indian coal jig about
2% and the coke requirement per tonne of iron is 690 to 700 Ko (dry ).
In Buropean count.og and in Japan, this requirenent is as low ag
500 K¢ per tonne of iron, minly due to the low ush content of their
coke and the use of fuel o0il and incustriul oil for Lhe blast fumnces,
Further, while con

ing tims of 14 hours are easily attainabls abroad,
the same cole ovens under conditi

itions prevailing in India are rated
for a rokin; time of about 17 nours, inese factors result ig orealer
core-oven capacity having to be provided at Indiin plants,

Indian iron ore thoath hiph in Fe has an unfavour-h]a AL,0
SiOg ratio, which pregen.s problems to the blast- fumace operitor, These

ted by the hiph ash content in coke and

, India which produce siag volum:s of the
order of 600 to 800 Kg per tonne of hot melal with Al2( 3 content of
20-27%. The production of hot met:] per cubic melere £ blist-fumiico
7olime in Japan and other developed countries .t/ prepu - d hunien,
low-agh cole, oil injection, OxXysen enrichmani,an] o'..er cechnoleriand
lanovitions, is about, 2e4 tonnes per days The presont projuction of
hot me.al at Bhilai, where blas! furvizcos are cons.derd Lo b rwiiiage
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satisfactorily, is about 1,1 tonne per cubic metre of biast- furiace
volume per day, With “he limitations of Indian raw materials, it would
not be safe to assume a figure hLigher than les4 tonne per cubic meire
of blast-furnace volume for blast furaces being erected in the near
future which will be operated with vrepared bumien and other techno-
logical improvements,

Under Indian conditions, it would be extremely difficult if
not impossible to emilate the tap-lo-tap times of LD converters being
obtained in the countries like Japan, vhere the national avera -e tap-to-
tap time has been statec ag 35 minutes, For Bokaro, the tap-te-tap
time for 250 tonnes converters has been assumed as 80 minutes and for
Vijuayanagar, one of the sew steel plants, a tap-to-tap time to 68
minutes has been assumed, It is an.icipated that the Lap-to-tap
times for 250 tonne capacity LD converiers will gradually come down
to 60 minutes or even less » but at the present time this cannot be
assumed and consequently the rated capacities of these converter sho ps
are only 2/3rds that of similar shops abroad, A major contributory
factor to lower productivity in the converter shops is the poor quality
of refractories, which results in converter lining life being as lo.:
as 150 heats,

ADDITIONAL FACILITIES AT INDIAN PLANTS

A number of shops, like refractory-materials plant, repair and main-
tenance shops, and ingot-mouwd foundry, would not Senerally form a part
of the steel plant in developed comntries, since the engineering ine-
dustry is well established there, Even the oxygen plant does not exist
in certain foreign steel plants, where oxygen is bought from regular
suppliers, who establish oxygen plants in the vicinity of the steel
pPlant, Fower-plant capacities are substantially lower in foreign
steel plants, in view of the stability of the power system and the
availability of bull power from the power grid, There are also reduc-
tions in capital costs for other services, such as transport, tracks,
construction facilities » water supply, etc, Since equi pment manufac-
turers in developed countries are normally responsible for both equip-
ment design and engineering of the project, there would also be reguc-
tion in engineering costs., The administration during construction of
Indian steel plants, because of the essentially complicated nature of
non-turmkey operations involving a large number of agencies, tends to
be more expensive than is normally the case in Buropean plant construc-
tion. The overall period of construction for a foreign plant is of the
order of 4 years as against 7-8 years enviseoed for an Indian steel
plant, and this enhances the interest during construction. The above
factors contribute 25% to the higher capital cost of Indian steel plants
in comparison to foreign steel plants,

COST OF INDIGENOUS PLANT AND EQUIPMENT

The cost of indigenous plant is generally equivalent to the
landed cost for corresponding imported plant, This cost is approxi-
mately 50% more than the current FOB prices based on present-day retes
of ocean freight ang customs duty, Since plant and equipment forms




neurly 60% 0f the tobal cost of the plunt, and every offort is being
made Lo maximige indignenour “applies, *he resuliint effec” on the
overall capital costs can eisily be evaluat d,

EFECT OF HIGH INVESTMNT C(ST ¢ PROFITABILITY

The high investmen® costs to which reference has been made
in preceding paragraphs have nalurally a considerable effect on the
profitability of Indian stee: plants, Figure III shows the effect
of fixed and variable expenses on the total operating expanses of the
Hindustan Steel plants » Rourkela, Durgapur,and thilai, for a period
from 196162 to 197172, For comparison purposes, the figures for the
Tata Iron & Stee] Company (TISCC), where the investment block is
cci.uiderably lower since it was constructed much earlier, and the
projected figures for & new steel plant to be set up in South India
are also shown, It will be aprerent that, while in Hindusban Stoel
plants the fixed charges constitu‘e over 20%, at TISCO this fizure is
of the order of 10Z and in steel plants to come this figure may go
up to as high as 40%, Inspite of the fact thal Indian stcel nlants
employ a large number of personmnel, salarias and wages as a percentage
of totul operating expenses are generally of ihe order of only 153,

EFFECT OF THE PRESENT INUERNAL PRICING SYS|EM
ON _PROFITABILITY

Table 8 indicates the current JPC {Joint Plant Committee)
controlled prices for certain itemsg of shaped and flat products,

TABLE-8

Products Net prices for standard/tested
quality (ex-steel plant realjsa-
tion) effective from 1,3,1973

$ / Tome
I. Shaped Products

1. Billﬁt oo oo 7702

2, Bars & rods (excluding flats)
14 mn & below in straight lengths 98,2

3. Bars & rods (excluding flatsg)
14 mn and below in coils 9.7
4e Structurals (angles, channels, etc) 97,

II. Flat Products

1. Plates ') ve 114.5
2+ HR coils - 14 G & thicker 110.5
3¢ HR shee‘s =14 G & thicker 120,5
16-20 G o 152.5
Thinner than 20 g 159.2
4. CR coils - 14 G and thicker 137.3
16 - 20 G o0 16903
Thinner than 20 g 175,93
5« CR sheets- 14 G & thicker 143,9
16 -20c¢ ,, 17543
Thanner than 20 g 182,6

O i
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The Gdsparity in boe Frice suricoute oo o0 0]t I roducty
M5 4 conciderabie efee on Lhe re. CLve econond clubiliny of plants
Froducingg shaped wnd 1 procdets resmecoivoay, Mise O shows the
reiative economics of twe sues planis o simid.r cacit.es based on
1972 zosts,

rl\i“; ’I.E .2

farticulurs PLA!T -4 FLAIT -3
siaped  prodicis, ¥11% products

A, Fucilitjes

Coke ovens .o 4x6h ovens (G o) ~X65 ovens (5 m)
Siatering muchine ), 2¢252/312 m- w253/212 ma
Klagt fumicng .o 3x 1713 m3 3x 1719 m3
Converters .o 4 x 150 tonne 4 x 150 tonne
Continuous casting ,, -- 6 m'c 0 double

cvrand siab
cisters
Rolling mills .o Blooming & Billet .ioe, strip mill
mill; Med, 5oc,
mill; Merchant
mill; ¥Wire rod
mill,

Be Production (Unit/thousand tonnes)

Steel (liquid/inot) 2,500 {in;ot) £,600 {1iquid)
Finished producis (T) :=

Medium sections ,, 500 -

Lisht. mercaant geclions 400 -

Wire-rod coils .o 400 -

HR sheets/coils ,, - 2,310

Saleable billets ., 666, 5 -

Total saleable steel :- ET&G-:.‘Q .2—7172-
Saleable pir iron ,, 37,000 tonnes 72,000 tornes
Granulated slag ,, 905,500 " 905, 200 "

C. Finaneia) Indices (in milliops of §)

1, Capital expenditure

Fixed capital |, 1,091,73 969.1¢
Working capital ,, 37447 43,60
Total : 1,131.20 1,012,78

Fixed capital cost per
tonne of installed

capacity, .o § 436.7 ¥ 37,8
<o Net Marga (after de- (=) 75,50 ) T4,53
reciation & intercst)
%operatinij at 1009
capucity)
3« Return on capital (=) 6,75 (+) 104

(after deprecintion
and interast)




Sooorraiaection oot oo g, oo - .
wnd deprec. it ion ane at TOG S earas . ol
per tonnes Tol o ioes net be gy Pavo e, G e ~ .
niil -ty proiuces from g A st e g Lm0 e . 1
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CONCLUSICE

Fini-st ol plints pre MLy omeraiin or uner oy e Lo

in India are sceip-based, Taese plints ure proving ecoror, - Ly
viable, in spite of rising ser.n prices and haio elonue oo pyeeg
miinly becuuse of the curren: steel chortaze in ‘ne ecoun 5 SO S S S
faet that thejr producic do not come within ‘n. urtlew o

trol. 7Tnics rosilion will obviously not prevail lnuefini ely and con-
sequenily the future of these puints will larcoly depead on the sace o
of pre-reduc.ion using solid reduc anty an: “ie percantace ciorce of
sponge iron that can be acce ted by thie eiectric rUmuace uner It
coniitions, Plans are under way fo. seliin: uy of direct-rye - Slaon
plants and it is expeclod that the success of tneso plants wi! pe
known by the end of the seventies. Should direci reiueiior LLothese
plants prove ooy scally and comrerciciLy viuble, the faghtlc s couwld
well ree o reducticn in chared rroductc bein: -1c¢iuced by rmoxi-steel
plants ang thc rerceniage of elecliric sterl r.:e ug hoih s ) of

the raticnil firures, The savin:s in fereygn eschin e nnae 0 opaz
arount to § 120 million wher the miliion tonrec of sto ceral i ot
cily licensed for mini-steel Flants goes inLo produciicn in e
mid-cevertiies,

. .y
i st T -

india hés not beer in o position to muximize Lhe ecur iy of
scale as exenplified by the mxde-steel plan's of Japan tno tie LR
for reasonc which have beer edrlier inuicated in “his Fapere lile Lhe
idea of coastal-baszed plantis usir; low-ash import.d coal hac termr cone
siderec¢ for & nurb r of years, thir matter may well warront o, fant
re-exarinaticn, Prrticwerly for plan comir  up in the eighioicu,
Irprovereris in blast- furmnaec productivity usir . prewred buroor,
high top preccure, hish blagt Lemperiture, ote, mut be marimii. |,
Every effcrt must .2 s0 be made t¢ reduce the hih eoctl of in.. encus
plant and equipmen’ und to minimice investrent cuct: on fneallry
plants, All these medsures are ecsertial it the eccnories of e and
scale are to be tal'en advantege of, in [ndia.







