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S !J ?* 

coni and ; Vl*       r"**W' of  iror   or,   ¡r, nor -M ,1 
•d and   ,   a  power pntoni^J   vouJ •    nír*a.   te   LP *n  iu*m   •.,., 
ground  to determne the nel, of option u,  ut.,],    ^ - r- 
proceesoc una*,: scüi,   rrdu-tur.-.c cu   h, *-t.„d<-n.     Vr'ir-     • 
;Í:iCn.?0r;!'r ^Ji^;'« cokirr-cou]  i*aervr8,   u>,- !. r'wj: í ' 
,* «.«,.-     i        .     • re-rojlir»   uv^.jtr;., have ii-d  u  'te 

J. .:* '. i oí. 
r r::p r- 

addition to  the mu atan r e^ctn,   arr  fumaci   wiuD   ir   io71.^.    * 
aueed o.,5 rnUlicn tonne oí   mile  aW], n*w oimc.v -.c t.rM   »^ .¿t 

elw  f^l?'1 1ÜÍOn tc,nne 0f *»' ^ ^ i    -   *.    It  i. ^ti^tod  that m 1973-74 thee plan-- cou],   produce 1^ í<   th. 

siaSw? l°Í^U(íltÍJ' *?e nißi-st-«1 P»*»<* could «eli  pia,   , 

demand, if cortfitions are favour* ole. 

Th© feasibility of setting, up sponr*-iix»  nl 
considered aericucly and th© sue esse < heL-r  plants 

an it  ir bcài;^ 
usu*.f* Indiar 

mu «ateríalo could well!  be estatiche« b.for^ th«. end C tre «ende 

dS^ìt« !^Sî:riCw^ tte a~«loi»nt of •äniHBtial plant,.    At t^8«,t. 

tonne of bilJ.ta produeea in , «teilte,: pl„t. of 1C0,C00 u£ ^ 

«a^-«*  Í T ? •conom#¿ of scale, the invfetwu   coati of 
•*J*»*el p3a«t8 are rieing ateadi^ ar.i the  Btrftî  p,~... "TZ built 
in the late seventies are expected to cost roa-lv"* -      '   1 , 

and «quip««,!.    Th» fix^.chaJTP ele^ Vf ^ ; "    ^"^ '¿llnt 

as hifjh as lO% for new atr^^   rO,„r       . op-n^jr.-   «pwiaer .i?j  bt 

these plants vdl 1 be i„ queetio« mcZl rlar'^ * v«bUity 6f 

systeci. »uTorut yn<je^  ..!je c.-^^g rr„clllg 



¡EIWi'ÇîM- 

ai 1   oviT t.h« 
li.  rwiini yarn-,,   tnma hau bt*-,    ,n «t»mdvr,     f 

IT   °"xhm «^»«v or «üií-c« .€j r,m;;ß   j. 
^        n   , ft.   «,.<»u  ur.inr  gaieuun  IN.-;,-* -,,£«  .,,- 

pt**i,   - . •) {»rai..-. r~on\r-iV9rav ' n- h*»*,.    . '  "   "• 
ïC.'tievr«. '   »•••    -  — . **i»-ii< 

«ijflo    m. 

Hrret   r»t;ucti„r.   irHt   itB 

th« 

¡»J'"*ä*i     JOUI** j?i_ 8    (•*      '.f';p 

• ;i» 

_ _j •"»-••-ai     ¡auj   ¿H_ 8   (•       ' i'p    <»-.>  .-,•,» 
coumjriaa on   tlie mariti cf ow.-r.hir*.      •      ^•••-n-n   :r. 
mu-w, •«*.,!#•, pr*-raduead   storia    r„r -,,... 

r : h« alar*, rie ari «n,ace-c(>¡,- iJluo -¡ mute  foilow«!  hv mim^-'   n,''*; -n.«ca-<u 

.*UCC«;.î; . :    _ -•• . 

fi ^ v «TIM     î y     tCr«- 

»"•'"ti    dU<ViH 

*   '«'t1 «   •.» han 

"S  roda, md h-.» 

«id ^  rf ^iv^thaMde^«t^t.bw fono«* -,, ¥ld  '•»'-•r"»'-  thon  i.n indi«,  wher« tun   .o»,-,,,      ,        °Wl Wi u "»^ 

Uborato-v,  *av« hi.hli  M#d ïarinLtTÎ        • »tuonai  itetalLu^oal 
diraci  -h,^!W   „__;'.        nr'lonîcd"  ^-OT-at particular..- m dxraci  r- 
raaouTer uf ->••  PK003..M uaa,  oolid   rviu ctant-.1       „,>>.     .,    v„, 

.«». or« and non-eekin, cox,  and   it.* Vwe   "„ • ^ ,! * va at 

indi«    w^ ,   i.^,ir ^ b. « iim*l   't^ " •"",;,;„: í"^" ^-^i-^. 
ac*l« cf .imr».(0n  '•- uhi^>   ^-       t    0f b^'Jnu  ,o dat*»raine tue 
nKtot*.».1^  ..e ,tt'.^Íjh ««^í^'ion  procesa«, a..i„,T «olid 

•d H. * ,m,i, ^on ^ 2:,ii Vta^LTS, î"3en'e3 ar^ioc¿iu 

tu. ,A^(irï, :n,n,'   
C^# ¿i!îî^ •«•P^»»   ovw différant  parta of 

-^.-.1. «n:   finíala ^ucü.  u^£r ^th ^-^ ?'   Uth ^ 

-'•.ni. '-ai« ¿" :jr~• ''*":* "" ••»•• ! - " »« .10,T*»  «i:u-«*«#!   pjAn-,«» 
ar.rkat im» ^, =hin wtj-h  they .lrt • e  ioc/ti 
<*"»f st« ' h#- ^o mí 

th.-   »r«e mar i< 

are i/;* nndau  to ser.' 

prices of steal 
:o^th«r with Uip  ijifla 

hav. 3ido, tha m,Gnoff.;„ ;•a.\ ".r.01 SLPai 

(Ti    .hr-   otivru-p  Sld«*   -'*"   *' •-   *tm 
»Al» a^itn-fld  ì-'-l',. rmri   ^'\''- 3F»ctr:iffl,  Tí.« fcI)Mll(.j of 

fmiiii u.<      » . »*J»*-3--<a«y.  pianta  md  rwi-atf««l   ninto coyja IM.J     -iaperid ori % ho«t A*
1
 f»»^*„. -J^*»ei. pi^t-s 

labour and war'»id eoíV i„    J      8( P?wr wd eifiC"Pod« eoata.-md 
no ,i„ut,t    , .„     ^ar

J'.f ^ fM °f !lat P^"*cta th«ro can be 
aantiy ava. ,i|. 
by  trip Nji* 
strip ti] ; 
ahad pm*iu 
'ugh »j , . 

•* «aUbliah tha favourabla aconomira of steel   rJin,, 
--  ..^»c-^aaic oxygm fumac« rout«.    The »dem  w' i* 
_-J^. Mas rancine beyond   3 million tonn«a of f¿a- 
l^lU" B0'1,,TTl ^'aU "i11  could  have  ,  camnt,v as 

«ttxiama p.M^it»,,- m th. P^011110"; b«ra,  rods,and li^h-, a-»-t:ona have «•      jw j! i#a Lfj t,ha region o^ wn nnn •«  i Ann ,»., 
yaar and  »»»<•«• n«*   h «, .       ?wfü«JO   -o   1,00C,U()u lon/iar per 



mir*,     pr,. 
luently nvLj 

''íl'¡ l'i '.'S   'ic.-0».)p. 

'»"'.M     GU'ia'    .  tu'   <>; 
».     H' .-,ril„v,    'h.-   ; .y- . ...•       .,.,.-! 
b' i ^f  :.f.p M;!*.-. rir,;tj   .1(.-^-. ;    ... 

. ìt'f*e*   pUnts :m- uenlin*fj  i„  ruav i^ir ix.-t 
tm ro.«.ry'a  steel   re.oi r, ,:.en , .     WheLner thi,  .-r-!o  W1 

:i 
i leant   wi],   fiepend  on a number of factor:,,   man- ,.« 
iy app]y  to   Indu, and   theao aro   1isou.;ned   ir,    ' 

i -: 

i, 

o:   vana: 
ne e eedi. i.- 

n   nee: m g 

; rv-j ciliar- 
er igra pr, s. 

v^ ,«..    t1" lm~l¿',   IncUa iroIìur'^d -learly  1,.;0ü,OOü tonno, „f steel 

ftr 197' '3'?"    ^ valued at f 225 million.    The import figures 
iîiil^ï- ^.y»1 sanable, but prosent indication:-, aro  that 
lhTÍÍ/,T^\       XmVOrta Wiil haVe beeri »^tHined.   Fh* reasons for 
thî niJuff- ' lnPOrtS are n0t difficiilt  to assess.     Parare  I showa 

+
hLrr

ductf°n> A"P°«, export, and apparent consumption  of    finished 

lÏÏndua'r^    l^0",196?"61'  When the tonmSe steel  punts of 
Hindustan steal,  the first major steel plants built after independence 

te^rJÏS fZ Wlth/eductl°" " i«Porta »s achieved till 196^66, 
during which financial year 4.6 million tonnes of finished steel 

annthl £2    ? ."t8'    he C0Untly «P»ri«ced two years of   drought 
and the industrial recession that followed resulted m a dror» in the 
consumption of steel and a further decline in import^    A? aW thf 
same time, industrial unrest in the steel paiSÏÏTîo i tropin 

^TsÌ^Jfh °^y atarted ***** UP -1968-69     Tne region 

the ctrliutl    r ? ' *?* thGSe ^P01*0 di^i^ as soon as 
a «¿af LlM f recess\on lift«*.    During the recession,  there was 
natñn^l   £      5    °n•Wefmnt ** Steel  <the reference being to the 
national Five  fear ELans) which is largely rearan «»hi* "^ K       ,    , 
shortages bei*g experienced at the prSnt Se? Tne    co^uL^on 
of steel is rising and, although production at the    oL '2     has 

sta. canity of ,.7 million to^ ^^f^So^ ^ 

Estimate« have recently been made of th* t«f  ->  ^ 
for finished steel by 1980 and 1985 iiamn?fvi        í? doTOstic d««^d 
in Table 1. V 5 respectively.    These are indicated 
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TABLE 1 

HAIN CARBON S." WET. HHMAND FOR 1980 & 1985 

(in  '000 tonnes) 
Categc ry 

Semis for sale 
Bars and  rods 
Wire rods 
Structurais 

Sub-total of shaped products 

fails.and Railways material 

Flat protiurjta 

Plates 
CR 3heetí:/strips 
HR sheets/strips & skelp \. 
GP/GC sheets 
Tinplates 
Electrical sheets 

Sub-total of Plat products    : 

Total Domestic Daminri 

Projections 
1980 

444 
3,700 

960 
1,756 

6,360 

500 

1,300 
1,400 
2,284 

312 
300 
180 

S23 
13,136 

Growth rate    Projections 
assumed {%) 1985 

11.4 
9.5 

11.0 
10.0 

TöTö 
5.0 

1i.0 
11.0 
11.0 
5.0 
5.1 

10.0 

TÖ7T 
10.0 

762 
5,825 
1,620 
2,828 

1ÜÖH 
6J8 

Un, of enhanced production of ^%££¿ 1^%,^ "^J8 *» 
decada and consequently the seventies aïelïkelv îo con^        ?   Í " 
period of shortaRe of shaped products     It Ì7Z •.C0ntanU9 fc° *» « 
-ini-sW plante, with thS C¿,Ü c"    f Lrtnf    ?"* 
finished product -muf«tured, shorter gestio" oericLT       „• 
tnbution costs, and production flexibility lllll ^l       '•  0U8r dls" 
role provided conditions are favorable ^ y a »e»*"«»* 



It is generally recognised tha*   fh„ 
of scrap and electric power Se baV.  ,'    ^ prico ^ ^ailahiiiLv 
steel  plants. are bas^c  Lo lne setting UD Oí' mini- ' 

ISîSëSjWujj^g^iLiTY OF r,nPAP 

India has been an exporter o^ ^n« - 
and scrap price3 ^  the £>   hive'tS ^ 3 nUmber °f ^ira 

till the advent of mini-oteel^Lanü b?Z\°    ° •*rkably stable 
manufacture of mild steel.    FiSre II !^S 8?£ Up Sole^  ^ ^e 
« ^dia      It will be evident Sat ciLÄ^    T' of «^ '— 
derably higher iaan prices prevau^flï H"^ 

PrLc°S ar" con3¿- 
The internal price 0? scrap is •^+1     Î?

8? devel°P*d countries. 
than that of pig iron. 

P 1S PrGsently higher by as much as 20/ 

into the^\fn^- has conducted atud.es 

findings regionwise/ The availabUitfo? Í *"* l*** 2 "dicate *<* 
the scrap requirements for a proiS£ ? P ha3 been ^at«i to 
auction from electric arc fur^Sstil S^" *" liquid "*tal Pr°" 
J-reglonwiee have been estimated      ll ^.^«Pwnt gape or surplus- 
1976 a liquid metal product^ of 2 1 m^      * SSGn    that to achi*ve by 
ximately I.4 «onion tonnes of ?L >   T      f t0nne3 educing appro- 

nal overall shortage of•^?^,^^^ ^ * ' -"*- 

^aABarrYjyroçgOTOF ELaCTRTil POMP* 

The avallabili tv of «lo,>+•~ 
mining factor in the selection of sît^T 1S-the SeCond "»J0* deter- 
reduce voltage fluctuations arisínfín"    7 mni'ote^ Plants.    To 
within the acceptable llTts    Ihl 11   ¿Í T fUmaCe °P*^°n to 
laUe as expressed in W of its sLT^^ ^ P0^ *"*- avai- 
a definite minimum ratio to iL fn^V^^ leVaL should ^e 
It is generally recoma for s^l ^^ «P«** proposed, 
that the short-circuTtlevel „Î Sa"lsfactory operation of the plants 
to 60 times the ca^lty^î\£ I     P°W>r S7Stem should b* *oit V 
Thus, a 20/25 tornì« IZ £j£e^f f »'*«n-fo«r.w capacitv. 
would require a power Sste^vW « a

h
t^lsfor»^ capacity of 8 MVA 

400 to 500 MTA.    The aSa 1ÏÎ ^f ? 3^ort"c±^^ level of about 
templated to be .eTu^'¿S^^V*?* %*• a~ P-aently con- 
system* with short-circuit I«v"«l!•f       ^trial «~a where power 
available. ""^uit levels of aoout 500 WA are generally 

has incre^rS SÄl^ ?l£° 8teel -**•* **"** 
in 1972-73, an increase of^arîy^ M

FJ970-71 f? °-»5 billion Mir 
energy for electric steeî-maïS aS Lff TJ°i th" *•***«•«*« of 
- the total energy re^retnlf S ^twlf ^viS ^ &* 
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"'      í"   1V-        •'•     ' '  "     ..il í      r,    «        OOT^V 

"     '••» ti«:' an»j « .,,    '.j"»  ... ..   , r 

î '"t.nr« ... r-rr ir •- ,»nv:cwf^.i •-,*• :.-,,, ... „, r- 

v .fir-nj pe vor ¡*r ¡ ¡ -i,., ',;„ir ., „ -t.-oirrui' ie-- 
,n.-r«»-m nn ;   ;..   v,lir.m „«• Urr.„ hl ,ti   ,l,.í...   ^.^ 

' (   t."  •"->...     Wí '.!.   ; he    powr-r 

;• :if'-'   ' i   .'íy t,o 

r»r*:-3   ray   !>•>   ronsUe- 
in-   ». 

><-w-v..r,    wiJ I    'i.,-»   tn   hr.    ^j, 
•ion    o*'    t'if,,-; ru/ia'Vrmerí 

-*.   our.   ir.   u-î-iii   wwitfii-        ;K-   idiit.ional 

J'jr- ,..r.   nef'  ^;afi,p, ' 

1,1    *   '  u.Hci  l'n  '.he "iíj':".r .'  *,y 
iri'í.'i,        il     «ili .    f •<>   09O')     .tili'.   ^! 
1 ...     '.<>     IS    ITU i 1 « 

ri ff s  in  y.;r-jou.'ì ótales in 
o    'uertric  f*iw*»r va*\-s    f."i:,wean 

;»»r  KWir.     Correa pon an ;  firures  in  sor»  iorei* 
t Di»s nrr ni no   unii •'"i   for purpuren of compi. 

^¿n coun- 
r: r.on. 

, ii '.>».. 

* . 
7. 
«. 
'*. 

io. 
11. 

12. 

1. 

Supplier 

—at,e .fi^-kJGjCJ-tv  Hoards 

Mhtiftruahtr» 
0 r i s » a 
F il n j a b 

l't-Lar fra. j «eh 

l>«Bort-»r Va ì^   'Corporation 

Fijrviggì Couninea 

F^te m fi. :.«ì/:LHHr - Annual 
prouar Lio'.  .=f  10u,000 T  with 
•': - 20 / r: ; arc furnaces 
_. __n¿in.uaj  ioac  factor 50/« 

I     ' . í^fc, 

11. ¿ó 
13.60 
13.26 
9.t»tì 

12.67 
13.00 
U.Ü0 
U.93 
3.92 

10.^5 

1.°.53 

8.7 
ft. A 

-•;.   1971-Vr UH re  wer* about    1?o PìPPìH«- n »«   • 

«bout v.? .un,, u,ni,ec c, ^j^y.^r ?f M. 
c°recTd:in;; to 

liquid at.«a,  ahout 0.7* „H.or   tonne va^pj    , ^ ^i^"'"-?-?' 
t-ric  rri-t   vas a.l,]oy r.^ol.« ¿ • ,j  ,.,.,.•   ,,., .t •     f     ,,'"      '   OÌ   cirri,  viole 

•*     -i-Mrw;   .  i'or.t  ( f  f;le iiliuid stcel 
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urr neu v«u  c;¡üt 
nr  'Mirri   ii;    t ,1P   r, Vl^ , xC   Ujy. 

vere  suh^vmcnUy  r< :   , <;   in   rv-'rrn i7  "\ °"T   ir"Lc  Sm~J   ií¡  lt^   w    ci 
in  U, co.try onl,   four Cün^¿ ^^; ;^rr bei,,, i, •exic:.^ 
steel-nakinr.     EctiiKit.ed fi^e*   J n'        f.'

Ian!s baced 01, electric 
are ga ven  beirw in îabîe \ ':       ~ °'   ^d^tion  fcr 197;:-73 ;uid   I97 V 

Year 
( in million tonneí. 

Actuals 1970-71 
Actuals 1971-72 
Estimatel972-73 
Kstimate197.?-7¿ 

Liouid 

0.86 
1.22 
1.2C 
1.7? 

Allny 
steel 

Steel      Hain     Fini- 
ca3ting    carbon    shed 

steel      steel 

0.31 + 
0.31 • 
0.39 • 
0.48 + 

0.16 
0.16 
0.14 
0.20 

+ 

0.39 
0.75 
0.67 
1.10 

TAJ 
0.56 
0.79 
0.78 
1.16 

Steel 
require- 
ment as 

per KCAER 

5.2 
5.9 
6.7 
7.2 

% 
(A) of 

10.8 
13.4 
11.6 
16,1 

T t« r^^ÍL»^^^^,^- 1.C -Ilion to«. 

have plans te insta! co^W^^" T""' 0f W* tom.^and 
billets of sizes 80 » ^100 ^'. f°r the —«»C °? 

the possible cTstinr^Le anH tí    S T"" 0f secti°«= Lo bo cast, 
nuous-castinc mchSïïf   ÌT'Z JÏZ"¡""T °f Strandl' of »•" <=«»ti- 
tinuous-cast^ technology in L• Ä °f de^°P•t of con- 
to so in for twin-strand TOchine»oi„i,      S b,T con"'l^cl advisable 
sq. to 100 mm sq.    FbrWhiíh? ? • "»"•«•-«i» billets, 80 - 
above, the capa? ty o? the f^^LT^,bUlets of si• Mentioned 
Dependine upoí the size avanTbmtv f »^ ^^ to about ^ ^"nes. 
the electric arc fuma"   haf be» fL" S'A"7' "».-l«"* of 
seven mini-steel plants presentlv ,•í! 7      t°nne0 M "^ the 
the electric arc furracJ^i r conatn«!tion and planned for 
capacity fumaci Z «"r^iTtÌ^ ^   The« W'* tonne, 
period is relatively short     Thl^ ^      • country and the delivery 
WIS tonnes eapacitylsl; ¿V-FSZV"1 "»íí1* °f a *»«• of 
a•».    Since a single twto 'strame f°?f 11(^Ld steel in- 
sertions of sizes^enti^   Í °illet-castinE «¡chine, castine 
steel produced f^H« ^h1Za,T ^Z ^ mMn i»»««* of 
beine aet up are insLnï, twoT/ï?\    T °f «d»1-*t»»l I*«t«: 
and a sinde billet-casîïg l^e     1^^.!^   ri° ^ fUnaCe!' 
Plants is about 50.C00 J.'ft.í,;^"' °f «'«• 



a 20/;.' >  tor..-.n:. a-rr-   •*'- 

^Uüi.;:-ca;;lin     : ar 

cc-^c:  ho U:.ì:ì..,,. 

!• m cr.r   (,«' 

uno  v.u. : 

wi Li.   ; ¡., 

• a.*   < ' 

,      iO.:<  Yi.r 

bii.v 
'i^i.-LevrJ  fren 

• -' ' in, ; ma ch i n o 
"-'  ^-..:: li;   Sou;;,   ü..^.     :he conti- 

'Vf a   ro 
c-''?«-.i.. ic::  o*' ;jt 

conti- 
'«"   capacity which 

• i^- naioj ••-r^ií-y at. a 

—If^jiSïà-'. -^.wo.-JC  ü'  n.'I.J,.'Cr'T " r   " rr1   •,- 
T '" ' ''7¡7-" *->" "n"• ~~^xr~~"~•*••*"--¿-¿- -"-va. - 
— ---ii-PS ^.--."Çi1^ !-•' ••  FL' "? 

'EC/ 

re   i'u. maco/cori Lir.uouc cauti:.-  .r-t-JirVn- \ " '•"   e''cL^c  are ...   —>..jj,i.,iCr¡^ aar;   hf.e;    p^^  ,-v       -, ,. 

size Gì   !,ne   biÌJetu to be  cast 
wi Metric   i*L.ïTiace  sW-1-nakiC'1'   ï^" ^   ^"'^  p< r annur: ba;:c 

^ been  acrurod  to  be w- h     "' '* ^ °f   !'''e   bliJetü to b<->  ca 

COCÍ.H are rivçïl in TahlJ  0.    " "    '* " PrcaicLion  and  the estiirat cd 

Hill et  pro- 
duction  r*-r 

year 

0O,C(JC T 

1U.,C0C T 

15C,CUÛ ? 

;;o.(i capacity 
OJ   the elec- 
tric arc fur- 

nace 

2 x 10/12 T 

2 x 20/25 T 

3 x 20/2 Í-. ? 

'Jo.cf continuous 
casting rra chines 
and it;; Gtrand 

1 - 2-ctrand 

•   - 4-strand 

2 - ¿-strand 

TJS^2 

í^stiniíitcd installed 
cost of continuous 
cí-r-ting plant and 
electric arc fur- 

» 4.Ó7 nail lien 

* #.C million 

%   13.33 miljicn 

nal  icuor curFüy ,yctor , ot.c.     GeCr' O v f' ' • ^ ^ ïu:ints' «ter- 
India avail   the service of outclde lïï' ^^ 6 entreI^uers in 
estimated  cent, for such  .captée    r¿vtl'° ^ ^^ fac^tioB.  The 
«Ulion  ibr a  100,000 tonr.es^r -ea" Í¿1    ^ ï^'   be * 3-3 to 4.G 
do not illude interest durin^on**^ ^^^ C°SÌS ^ 

From tin" above    it   ui n   i. 
electric arc furt.ace/coníL^ e^^ î,:ût/he  capital coat of 

150,000 tonnes plant i* romrír.f?    iL    °f amiual capai t" for th« 

c< the eontmuouo-caotine pi^t.      ^ '"'^i "«   -h« ourpl,,, Cap,city 
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e  assuin- 
an 

«1 yields are as sh^ •fíj^r " P~«^ - Table 6." The as 
.«ti»t.d investit co3t of^.0 ^S^ ^^ at ,» £ 

price ofí «r^C °'üt U(! Production cost of tan  . pnce of f 53.87 rer t . „„„,1      "^etc, a  ccrar-mix 
prices prevail!*,. ^ w^ 1*,•. °cs^«i en the basir of s• 
th. cor.tinuou.,-cast biKía ^65*'tf^P ~* «*I«««te 5« of 
These are vorv hi,h ^^ ^^^¿^ucU« cost. 

«•• poi-r cost Brt!3 out S% 2?S^; °f-57° M!r r^r *£••. 
«HI reduction in the «e .   „1   .Viï'ft 001!t-   «"h one 
reduced from 29« to Z6.S%.        *      ' the total P3'" cost  would be 

per tonni!8 ÏÏ at «tir•!"^^ is of «» order of « 1,C7C 

ä str¿^ SES« ÎSL 
»bove sill level.   The•* o^sïïila^lT "fUfa°turer8 f°r "alls 
neszte bricks i3 .pprcxiaateiy |^%"fff }*J « »teel-clad «g- 
Î 166.67 and « 166.67 to í ïr> « S.Í 7      * 120,C' * ,6o-c *•> 
tones component represent aoout » ~^ttreTUTely-    The refra°- •ui   I) per cent of operatine cost. 

billets Sì &£ ÄS £?i£Ä that * ""«*•<» «st of 
scrap as a basis aid at weslt-J^'00? ton"!s «^i-steel plant usinr 
and refractories «old i^Y^^J^f °C ?°> («¡ùrtZ 
charges.    This figure „"J •*¿f P" tonne, includine the fixed 
catad earlier, refwfih. appear.to be high but, as has b-en indi 
«* the !li?h ¿."^¿^Sr^S-»•^ higher priée 1? ££ 

lopwnt shortly after inde^nce^ ?^tS ""»e•» "«" 'teal deve- 

-con3iderabl* ^-- S^-Ä SSXf it 



-stioated Production cost for •<-r.-.p - based «ini-plant 

"•   SÄiLSidüÖ (Held 93*) 

2. 

M ataluce        :    Purchaaad «crap 
Plant ecrap 
Additimi 

Coat above      :    Power (electrical «MI^J 
Electrodes ,, 
Fluxes ft refractora «o 
ÎHMI, utili tiea,«t emp- 
iita. 
Bapair and maintenance 
labour «ni «uperriaioit 
overhead 

Coot per tonn« of raw steal merit- 
ing fixed chargée 

ftBMMWm frit B¿J¿efa (Held 9*) 
Matallica       ,    83.47io.95 

:    Power («leetrioal enargy) 
Bafractorie« 
J"A, «tallii»«, è euppliee 
R«P*ir aMainteneoo« 
Labour and «amrrialon 
Overhead 

Coat par tonna ©f billat« «»lwdine 
fi»d chargea 

Cost above 

• • 

3. 

Le* eredit for recover- 
abla «orap 

Mat coat per tonn« of 
billet« arel, fixed 
ö*mr§e« 

TiMÊÛ chargea at 15 par oent OB ) 
I 8.C »illion, per toma ) 

!.. 

1.07 
3.23* 

7.ec 
6.56 
3.89 

1.«5 
1.0? 
1.33 
3.49 

0.15 
1.02 
1.39 
1.50 
0.70 
0.75 

1.0? 

57.6« 

25.7^ 

n*i7 

Wf*w9 

5.51 

*3.39 

9Ê.32 

12.00 

4.    Total ooat of billete par tome 
104.» 



.r l-.r 
r y « n ',!"> 

V;,;-tr*m»|i.    ^,,,,< 
pro3f»n -Jy -or, i-»r 

riiin'   t 

» •''»•.r riir.  "v.'tbj7 *    :'   7iJ 'url * 
Pi '-•! .:    ií.   ';,c;r  í;K :77   1r 77  7'V''al' °ri     — ^ 
of   ilo,-..'."v.,  31 ~ Û  F1" 7*'   7.'  e T^^-ion  ¿U  03  ar:J 

onction.     The ì^.^;^^  * ^  wl>^ 
-or;l< 

of   i;isU2lH cenaci*-   v,!  r ; hp irr erar^;.   c 

:d.io .jhown 
vi3  rimn   fron ar-,ro. "Oui,    UT oriîitî 

1;uVU*!   capaci Ly  Vin  terra  of inVi^   7       "' *  2j° ^rl0i^ of 
; ^K ;- «paci-.    A CßPtJ e^^ 'a/""17 * **> P°r L— 
»  tr.hut.ed  to eacalaUon,  but.   there ¡rTe^T^ ^^ c*» b« 

r»e econosieo oí scoi« have not  r8al".   ¿T        ^  roa3onfl *V 
<^tn per  ronr.« of inaV-i.e.i  ^ ^t c.^iu      ^^ °'" ^''^^ 
7a«,, of  Indian  3Uei   pi.-.nt.i  a^ i^i•tïl\   ; ?e. J***3«•- ^^lt 

¿•rupi*  anj Jap^e  ,f«l  planta^ S ar" 7^ M   ^^ to 

no  Uree haai =  fetors con< ribu i«w« ?      .-ompu^ble  u0 U.3. conta. 
puni. aro  the low p^ll^^^ * «-*- of toite 3to.l 
f.cxlUi.a  that h„„ ^ bc p^J^ £';•"   *?e «"* of additional 
local eon.i¿Uona,and  im hAer    ^    „r7 °X pla"lt'3 Lo 3uit 

'"er wOSt3 °f ^-*«oua plant a„d equips. 

«boat  loj£ aï ^Sllu'r^v^'^tl adfUlif^ «veataant of 
^Ulio» tonn, capici.y «^0.^^ £'£\! °1 ^,?f 2- 
toanea  in a foroi^ location.    Th« facL; /       K.

3
*

U
 
nU,ion 

production  in foroign plan^ are thí su^rinr'      ^ ^V0 hi~hor 

•u^rior quality and J^ier avlLabLToT^^r       y• °f ^ ^'^^^ 
ivaxlabUiLy of atvirs3 «„,,   .„„        u7     y        rafr4cUnco, the ready 

w «vi Si: srs-sïcî^r0:'eok' r18 fron Mi• =«'• - «bo-t 
co:» «d the uno of fii.l  «<i   . Í •        . low a3h contant o!' tl¡Pir 
^»..r, «hU. eo.4^^f U "Ua8trilU oil «"or th. hlart fUÎÎeo. 

th. sa» coi« ov.„3 Li.Tc^dlfioL ^Xni,a^inabl8 ahrÄl' 
for a <-okm,- tine of about 17 ho,,-?    p7,,'1-ainC ln bili* are rat.ud 

problan* »rTf^^^^T Î? ^^^-furrmeo operuor   *h93t 

•ni.r of¿€0 tT^ ^ SLf^! ^ch f*?*• ^ ^l^-s of the 
20^7^.    Th. pmductilt^f ¿oTl+ -   °   raBl?1 WUh ^^3 con^t of 
''oli»» in JapíTand %LZ ,wìi ^ CUbiC nei'9Pe tf ^-^-f^.ac, 
lowaah coI^rìlTtn^rJ        0ped C°,untrje3 v;til Prepur-,d bunion, 
^ovations, ^-^" Hón^^rX   ^^^ 0"ìer '-^W^ 
hot me:.al at   Bülai    Oilí«Ti       T      ^*      he Pro'',ri'^ H^^ion of 

wuai, velerò iua3i,  furr.acos aro con^dei-d   -,o b.> ruit-il-i« 

e 
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not be safe to a3su*e a figu^t^   L f *\raW "^«^a, it would 
of blast-furnace volume f0? blas^^ i'* P^ CUbic »^ 
future which vail be operated JthZlT  ^J erecLed " the near 
logical improvement,. ^repa^d burden and other techno- 

not iJ^fe^^ ^fflcült if 

obtained in the countries llîe jípí ^ÌÌ^L°LS T**8• b^ 
tap time ha3 beer, stated as 35 mSSeafpor £>Trt   ^ TT" ^P^0" 
time for 250 tonnes converters hoahî« -« •2T       ^tho UP-tc"taP 

a3au«d and =on3.^^1ne m* c^HfJ^ ^ Cannot be 

are only a/3li, that of similar sho•^br^     Í     9De eoOTerter <»>°Pe 
factor to lower nroduetivltTTn *y       ab«ad.   A rmjor contributory 

of «^rtori^5S2rS.^tä,^uJSOI?.i" £he roor ^ as 150 heats. converter lininG life being as lo.? 

éffigicmi FACILITIgS AT miks g^«, 

A nuafcer of shops, like rmtriS^^J^   Í ** Indian steel P1^- 
tenance ahopTaS in^t-2u^ r ^nateriaís &***> •P*ir and main- 
of the rtSr^t^^S^^'.W,Xd.not S^^^y io• a part 

SdLTrtÏÏf^rî*   K8t8#   Tn° *"ai«t»tlon during construction of 

be •MTSJÏÏÎÎ ÍS ífrolvlnfta £**» nuB*>^ of agencies, tends to 
tioî?   Tn?o^er*îl ^Ì! "?maliî **?,Caae *» Bu~P«« PU¿t constrac- 
or£; of 4 y^a^s^W^^construction for a foreign plant is of the 
plant, Sd tSí enhLÍS^f ?"? ye!T «^S*» for « Indian steel 
fa^orHonS'biîfllî t^VÍ?1?1 ***** conat•*i°n-   The above 

COar OF DTOTGBJOUS PL/LOT 4M) EOPTPMEOT 

landed Jî? î03t 0f indi^anous PlMt is generally equivalent to the 

Ä5 Ar: s^r^?^        is «- 
of ocean freight and cus\oÄÄ 



p    u  COj"J ca" easily oe évaluât ci. 

in pr.c^/mtä^H^T' C°3tS to vAich "^renc* *»* been nade 
proíltoSíi^?i   ^ hf/e ^'^^ a considerable effect on the 
STfa2Ì^yvÌHÌ?a3n SteeI TÜ-ant3'    Fi^e m sho^ ^e effect 

from I», JS"il $££' *£*<**.  üurgapur.and allai, for a period 
Tata Iron & Steel LpL Îns^r?^ ^r I»363' the fi^* for the 
cc^iderably Wr    S f^1' w*ere lhe vestment block is 
projected WeTf r     n      ** COnstracted •ch earlier, and the 

Plants the "-¡•,i 1 apparent that, while in Hindus Un Stael 

of the oÀe^r^TilT^I 0Ver 2°^ at TISC° this ^ " 

employ a large number of personne    «*^n^.,^m s-oeI Plants 
of toUl op*.** ex^se: aT^e^ S X oí o^^ 

controllLabp^cef?orceert^e i^nToV^ ^ *"* *>«*"..> ior certas items of shaped and flat products. 

TA3LE-8 
Products xr + 
  Net Prices for standard/tested 
  quality (ex-steel plant realisa- 

agaL^aS&vgJ^qa 1.3.1973 
1-    »aped Prrv^irt» 

1. Billet 
2. Bars & rods (excluding fiats) ?UZ 

3. Bars & rods (excluding flats) 
U ora and below in coils Q¿ „ 

4. Structura (angles, channels, etc) S#Z 
n- Hat Product« 7^^ 

1. Plates 
2. HR coils - U*G & thicker "fc\ 
3. HR sheets -H G & thicker 1°'5 

16-20 G .. 120^ 
Thinner than ¿0 G \&*2 

A. CR coils - U G and thicker «    " 
16 - 20 G      .. 1J7*3 
Thinner than 20 G \, ••* 

5.  CR sheets- I4. G & thicker 5'5 

16 - 20 G      .. 1^*9 
Thinner than ¿0 G l^l'ì 

182.6 
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DEPRECIATION   &   INTEREST 

WORKS   EXPENSES 

SAURIES   & WAGES 

RAW  MATERIALS 

H"     S      L STEEL PLANTS 

1 
Tg» g, T 

r 

z 
< 

6l«62'62-63l63-64'6^,-65'eS-ee'ee-e?'67-68' 
YEAR  

60-69169-70'70-71 ' 7I-721 

 J 



'I'll 

•'*•'-> a  con. 
<i   . 1; po.~i Ly in   iijj   1 rice 

••'-•uè  e.'feCL   on   :,hr. 
~'-r -c ..uro  i;, 

197? "o"t" P--n^   ^     3iïïLu..r ca;,,-;^,^  based 

-vo  ocoruu- viabiLi:.;/  of plants 
he 

on 

I^^ijralunj 

A* £¿S4¿ÍÍ¿£3 

Coke ovens 
3^-n !> e ri a -¿ ma chin o 
Hlast furn icos 
Converters 
Continuous casting 

I'ijAJ.T-.i 
shaped JjTi£_j icLÇ. 

ri-nu < i. — '' 5 

rl'it  products 

4x6r>   nví-r^   rn' 
2x252/312 m- 
3 x  1719 m3 
4 x  150 tonne 

Sol Line mi-Us 

B* P£2áüction  (Urút/thousand tonnes) 

•+x65 ovens   ( '1 m) 
2x252/312 m2 
3 x 1719 m3 
/'f x 150 tonne 
6 ny'e of double 

::^r-'j.iid  slab 
c isters 

Blooms- & ULI .¡et   .;0t. strip mill 
mil!;   Med.  Sec. 
noil;   Merchant 
mil1 ;   Vu. re rod 
mill. 

Steel   (liquid/in-ot) 

Finished  producís (T)   :- 

Medium sections 
Lifjht merchant socLions 
Wire-rod coils 

HR sheets/coils 
Saleable billets    .. 

Total  saleable steel  :- T¡966.~*5 

Saleable pi«j iron #< 

Granulated  ala£ 
C«    Financial .Índicos (in million? of $) 

1#  Gara tal ex pend i turo 

2,500  (in/Tot) 

500 
400 
400 

666.5 

2,6 ri 
iquid ) 

37,000 tonnes 
905,500       » 

2,31' 

2U13 

72,0CÛ toruies 
905, JOi)       » 

1,091.73 
39.47 

Fixed capital 
Marking capital ,, 

Total - TJ3UZÖ 

Fixed capital C03t per 
tonne of installed 
capacity. .. j   ¿^ 

2. Net  ttxripji (after de-       (-) 75. r0 

prociation & interest) 
(operating at  100¡2 
capacity) 

3. Rgtum on capita.! (\ /   -, • 
gaiter depreciation 
and intero3t) 

969.1? 
43.60 

V^2778 

*       372.S 

H    Î4.53 



.:      r>?". ; ¡rt .ion  c   t  o!    >. •., 

p;r  tonne.    T:,. •   j0t.s m,.   b(, ,r  raVi'1<.,t. 
oxj.1l:;  pr,iu.-.-.;   from ^v..   ,   ct„ 
Hhil'ú,   ¿ir.   ex,:;,.;r; pivi.,   *  ,«   jr.  ,, 
arproxiia-.r»!;/   ;  S6  per  ton-ie.     Ti    ~ y\ 
ceri..:.  iw..,¡er  :.i,. eff-c    u" ,:,cr,ar,¡ 

economi- vi.bx:i;v 0*' ::;,-> ma .A-r/PP    ,•,* 

'    -TU. 

Ç_C N CLÖS1C i; 

_ l-oni-3t.,..i   plintn   nr-. m:.ly o-mur o- u.T,.,  
in India aro ocao-hacod.    ': m3r.  nii--    ^  "„    •     ' '"    '" viaWo>> spi,e ¿f rtBinc -_„ £-: - .- -r «..«.. 

+ _ -,      m   . ijruuuCwu ao nùl- come within  'a-   lur-i^w    4   -* 

ÍÍÍ^M 01  'í1628 ^intS wm ìiir^y depend or." ih 
o-  pre-reducion usns solid red uc ..ant« and   :.he  »recreo -•' 
sponge iron that can be acce ted by the -«-rî^  ^T 1 ""' 
conditions,    HLans are under ya~- 'o-' 3«ttint» up of direct-v* 
plants and it is expectod  that tta  sacceca of tn^,« ul^ts w- 
known by the end o^ th« q-want-.«      <»     I I   >• ^    J-"--1'-3 «•'•• 
plants í^ó ?-f^       ? 3houlJ 'llreCL  re^uciior.  ... 
well   "f^'L;^: iy  ^   C0WT*^l^y Viubj,,,   thr   rutfiti,   : 
we^-L ..oe a reduction in ohanea rroi'uc*" b^ir .  -,.;.-,,,^5 1 
plants «nü   .U rercentace of electric atc-.ù  r.:o ac h'.r    ,-    ( 

"»« naticn.-Q   iifu•.    The «win.-;«, in   fcr^r  <~ch-ë   nnl    •• 
awunt to I 120 Dillon when  the million toLes ofrtn • ^î   Z 
ex.y licenactí  for mini-ctcel  plants roec ir.-o produzier  ^"-V 

-•   lor, 

¿y 

!   t;.o 

id    COJl- 

*   r,Ui-^.  . 

";!e  of 
ili J ' "ill 

' t ; un 
oe 

-hone 
could 

•s t. eel 
' of 

india ha G no-*   been in position to ntiximice io ecuA'ifij  of 
scale as exeuplifíed by the maxi-ateel plants of Ja• ^;  t-, 
for reaconc which have beer   earlier indicated in   thlTr^r    U 

-aeree  for a nmr.b: r of years,  thir »tier may well   war>-an<   u 
re-exar^ation, particuJ.rly for plan,, comn    up in ^Í'^.V  Ü 
>^pro^^ntC in blaot-fumacr pridurtivitv us.r     ^ -"^rj K*r 

plon: and eqKapment and to nina^e invoct^.t c.ct;  or, ;^' 

^a^Jr   K efe measures a^ essei.tial it the econoraeu of : 
ocaxe «ire to be tal:«! advantage of, in ^dia. 
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