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PROBLEMS CONNECTED WITH THE DEVTLOPMENT OF A IttTALLllSlC^L 
SQRKS trtTh A CLOSED PLQDUCTlOK CYCL'.. 

V» Musialek,    ti ni »try of Heavy Industry, Poland 

This report deals with the question of cloning the production cycle, by means 

of the example of the development problems of a metallurgical works supplying steel 

for construction and for the mining industry. 

Several alternative methods of supplying an open hearth plant with pi# iron 

are considered, namely by the construction cf a blast furnace section within the 

works» by the use of cupola«, or by continuing to supply the steel plant with cold 

pig iron« 

It is concluded that the closing of the production cycle depends on the scale 

of production and the rate of development of the metallurgy of the country* 

1.      Introduction 

An open production cycle occurs in a metallurgical plant when the products 

of the various manufacturing services are not in balance amongst themselves, 

which makes it necessary either to briny in semi-finished products from outside 

or to dispose of them outside the works«    This position can also arise with the 

supply of energy or with auxiliary services. 

Prom" the economic point of view this comes back to th* question of whether 

it is rational to have production services, sources of energy or auxiliary 

services which are not in balance with each other« 

In the following report these problems will be discussed by means of the 

example of a metallurgical works characterized by an open production cycle, the 

development and modernisation of which bring forward the question of the 

benefit of closing the cycle« 

We will generalise the experience of this works which could have a wider 

application, going beyond the  limits of a single country. 

OE.63-13736 
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2.      inaivi i cal data 

The  follrwiriH data ore»  assumed a« a starting peint: 

The production of the works  fulfils the demands for structural  steel and is 

ftrowinir sc, as to meet tin   inerensing requirements of  Ita customers. 

The  supply conditions aro governed by balance» relating to the  whole of 
the country» 

Several l«r(!« metallurgical works have also been built in the  country, fro« 

which the plant can draw o.i supplies of pig iron, sinter, cok« or semi-product«, 

in CRit it is nimm to bo more rational to adopt this solution instead of creatine 

a closed cycle in the work» in question. 

The conditions of transport,  supply of energy, and the manpower position 

permit various solution» to bo reached, hoth for open ond closed production cycles. 

The works i, not out-of-date, ar.d its installations arc In'good order.    It 

is thus  capable of boinf7 moderni «cd and developed, especially as it  satisfies the 

necessary conditions from the points of view of the available site  and of covering 

the increased requirements of otwrfly. water, «upyly of raw materials and despatch 
of the finished products. 

The works is of moderate 8i^.    navinK regard to its production programa«, 

which includes the commonest rrades of steel, its development problems could be of 

interest to cuntrie«, the metallur, icnl development of which is directed in the 

first instance to the need« of construction prorramraes. 

>.     Inscription of tho verles - present jwsitinn 

The works is located in on industrial 1-asin comprising coal mines, •staliur«. 

ical works and chemical plants. This situation is very favourable, especially for 

the supply or raw materials and the despatch of  finished products. 

The werfca is situated at the junction of two double-track railway lines» 

it has a branch 0,4 fen in lenffth and is connected by a navigable canal with the 

sea ports abont 40O km away.      The distance of the sources of raw material, 

(scrap, pig ir«,» ^ tlmtm) is not more than 100 km.      The iron ore used for 

refining in the steelwork« is imported. 

The work« does not produce its own sources of enerö.   nutricai power is 

supplied  by the notional prid, and tho coke oven «as by  the regional  gas jrid. 
The principe   fue,  im oil> obilliI|C€, ;%ftptly ftm national gQUTma§ ^ ^^ ^ 

abroad. 
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The »ork« possesses an open hearth plant» « blooming mill  P       71»1'»  ft section 

mill D s f>50,  a universal mill  and ancillary   service*»      Tin   st*>t>lwork8 prnducts 

about MX» ,000 (metric)  tons ;<i r   lrvrur. of ir»,'1*  «ti • I  (or which T'í.íHK1 tons un- 

sold) in ordinary  <;radi », 

Th« blooming «ni11  product* about  'WO,0»M> tons ri  Mo >mn p* r  annum,  und  Ih«1 

ftuction mill  about  ¿KO.iXM) toni« i-f. Ni' ncction« und »pt-ciul section»  for pit 

retaining «alla«     l'art  of th*   production of  this mill  in s«.Id  iti th»    form of 

billets T5 or 42 m dian. 

5#> hj* wt*ijrht  of ÜK  production of the  w>rk* consint* of «e-mi-produet* 

(ingots, Moon«,  billet*, wide  flat» und «hvut lmm, 5 to 40 mm thick)  »old an 

such,   Th« reminder consist« uf finished products* 

Tho work« covers an are« rf about bO hectares, 17 hectares of which are 

partly prepared  for extension«.   It is «l*o possible tr increase thr mmunt of 

iund available. 

4.      fteacrJBtiott of the,  production services and the direction of their dcvclonrnt 

4a.    .It eel wcrks 

The st«el plant  is th« section which  is th»>    dectdinr factor ^vi-rnin;' the 

sice of the werks  uni  th«   direction  in which ranlorni nation will  take place, 

Th© typical ingot  for use within th«* work« w# irh« - tenrtj    th«   in^nt» for 

despatch arc  5 tons in weight.    The plant  possesses » basic open hearth furnace« 

with a nominal capacity of 75 ton« (hearth ar«a 15 r").     The furnace burners 

arc assigned for  liquid futi». 

The plant has   < 5-ton chargers, and sufficient travelling crane« in the 

chare ine and casting hays une above the stocks of scrap, pic iron tin«? fluxes. 

The steelworks is equipied with a stripper bay, a scrap breaker *nd a niaf 

grading yard* 

The nain production date covering th»   laut  few years nr«» as   follow«! 

Average production per firnace 

Avera?'« duration of a heft 

Annual utilisation of the working 
area 

Charpe per kg of metallic 

Total consunption of refractories 

Production in tents of nan.»wer 

liai t/h 
*#©    h 

1.145 kg 

44 kß/t 

8AG.0 t per worker per 
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To moti th«   inrr, -sinr   requiem,it s of rustoncrs it is  intended to 

inerM8* the production of the st^lvorks to ?OÜ,000 tons per anni«,,.    This 

con be dono, without  ^Inr^inr th.   *te* lwork*, by the use of oxyéion in 

the op-n hoarth fumare |.UFpii,^ |.y 0 antral exy^n plant ^rvinf* 
l<!W*al work* i" *** ^en)f  nnJ by charrinR h<t metal. 

The u«c of oxyton win  lncr<ag€  production !»y *botit. 20J*t or up to 

600,000 to,,* r-r .mm,,.      Chr.rrii.:   hot, rw-tul will mid  lu-15* to tho 

amount m- atee!  4,«..ii,c.-:, *htoh vili n,,kc  up the production to about 700,000 
ton* rt-qutiv.l. 

As th.* D-7-50 hlourainf? mill will be unable to absorb thi. incmic, 

with th« .an* i,ICot weight of ¿ ton«,  it  i. intended ta in«tall a continuous 

«mating unit with nn annual capacity of about 100,000 ton*. 

The local condition* will eniMo two U«tïfW»d »»chin*, of «odorate 

depth« to h« inrtalK-! in th, miliary bay next to th* carting .hop, by 

«rana of whieh th, ncce««nry •o«Bt of *t, U can bo produced in tho for», 

«f billet« 200 % 240 vm or a similar «i««. • 

Th, work. int,n«N to mtntnin its pr«s,nt typo of production, and th* 

mill* will  he -:,v,l,   »  .,,  ,„ to ,t>Vl>r thf,  r< tJulrcfflcnts for Hnwtnrttl rtocl# 

*•       ^HitW »111  - roll  ^nrtfr rr, r 

Thi. nill  i« • -ulJMtttblr  i-hi.;h «tand driven by ft 2500 k* motor. 

Th.  churlo i» roh»at.«t in thw, pu.hor-typ* fumare, with a hearth 

*r*n of 24 x 4 m and r. capacity of  t9 t/h.    If the char^ con.i.t. of 

in¿mt. the fumaci H operate in two row*. 

mwmt production»    1<X),ooo ton. per annum of bloo«. of 

•00.1M0CI kn,   105-2K) m. thiek,  140-*>0 m rtde ^ ft.,, B u^ 

The principili production data aro a. follo**, 

B*w!y production í4#:) 4 

Ore*, wrifrnt to" produce 1 kg        * 1,1*0 ^ 

WW«!  utilisation of working aren »#<gS 

iWr ron.lÄvtinn 22<9 im/% 

Th- inrr.,,e i„ .i<wl production to sheut TOO,«» ton. per «.«. which 
t» ,«,«,„!  w„ull!  rtlvlirt. ihl, <nin io roll  abmrt 4TOiWH| ^ ^ ^^ 

in*tond  nf the   pr.--K.-nt   -.^„W ton.. 

PJMIIHHI 
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This  production vili   roi   rv(p:iro  supplement iu\\   blounin, mill   cnpacity, 

because the   nJ.li+ionuJ   na-vr-vi:-.1   cr,<:  h«    »unpliud  by  t'v  o'ï.OOO ions  of billets 

which w-'li be ramie by continuous cistin...    Th<   product ion  pro;-ranno will 

remain unchanged,   except   th.it  nil  ¿he  charge  for tin   universal mill will  bo 

provided by tho hlociinr; will, 

i • i • gestion mill - rol'  diameter frgü mm 

This consists of an a^ro^ato of three U-650 stands with arrangements for 

ehanginy all ih<: rolls at tho  r-mc timo, 

the  first nn;l  »ocor.d  stands arc driven by s sin-; i e  2500 kW motor ¿vnd Un« 

•MM by a W% iff motor.     Tho  charge is rohoated in n pusher iurrmco having 

a hearth area oí* 9.0 x 7,0 n, 

Tho tro »ort production is  260,000 tons por annum oi' NP sections 120-200 

and special  sections tor r,ilni.nr requirements, together with 20,000 tons of 75 

and 42 mm dian.billets. 

The principal operatiti/,* dat.. »or Ì962 were s 

Hourly production 45,3 t 

Oro s» weight to produco 1 k;. 1,073 k« 

Annual utilization of the working area     68.7$» 

Power consumption 59,f kWh/t 

The planned i'tc;«nrv of pioduction to  'il5,000 tons per annum will b,. 

achieved by installing a tilting dorico in front of tho first stand, the 

replacement of the present s%,3 by paws with an automatic movement und by 

detailed  improvement.*   in the technology of production, 

This  is p thrcfl-hi,'.-;i stund D-620/445/62O with D-420 vortical rolls.    The 

choTfie is reheated, in a »»usher furnace with a 21 x 2.3 m hearth. 

The present production is 79,000 ton« per annum of wide flat» and sheet 

bar« 5»40 rai thick,  160-300 -m widt und  7-30 m lorn., 

Principal product i c-v data   Fo~ i «if 2    rr¡ 

Hourly 1 reduction 1¿,Q t 

Gross weight to preduce 1 kg 1,108 kf; 

Annual utilisation of working area 75.2?¿ 

Power consumai ion 44,«      kV/h/t 

This mill i« old and  ro is the building.      It is not suitable for 

mode m i ration, but will be kupt in age until worn out, with an «nchanped 

production program»«. 
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4"*c*   l-MWHation  »f nr.u-   -,.IUM Miilw 

;:* *"'•;"' *•"•* "" f •"•• '»««.- .w ,u„„,3e two nm rolling nulls  htivf.  ;,r«.„ rlann,.ri     ,,m„i, 
n Mamiid,  namely „ri  intermediate ,nill D~5%Ö and ft milu 

soction mili  n-380/JòC. ail 

.*•      I^yrTdiatv .ill   -  raí u;,,,„w  ««n -. 

A «trai»íhi-Hn.-   l,..M,„t   is planned - an off-line rou-hí»,    *     i       , 
m-lin«. D-5>':  Mun«¡a. 

,..,., ,„ bu„,. ioo x 240 m x 2>, mi from the cont A. 
casting pl.tnt, 

Tho foJWinr  roJUnp  „hedule is proposed! 

- tulles 75 m* sq. w 0{X,  t 

- bilUti, 120 « «,. 70 ^ t 

rails  fur narrow-gau^ 15 000 t 
railways 

- HP (.i..d«r. H(M20 35 (>0o t 

"      Rn*1"s 70-1J,ì                              10 000 t 

*        rOUUd bars  35-70 v  U0Ü  t 

- square  bars   30-60 ¿ü 0QO % 

¿10 Que t/annum 

2I;*"1 WU1  SU^l>  «" «^. for the new „.Il section train 

It comprises i 

•' rou^hins , roup:     *  throe-h i,* stam]s n.45c 

•tánd» r,  XI inri  TU       i       . lilting tables behind 

<h     4t i'-«w.      btanda I and II are 3-hi.t. 
iht  nth«r» al turn-tint» 2-hi4h. ^M*» 

* fcfl,Up fur 'odfi»    ¿ * ¿ stand* ÎW80/350. 
% pMht l" furn»c«' -1   10 t/h epacitv. 
^ follín, pr.KrÄ   is i)ljinm.d  for th.s  aw trainj 

25  000  t 

20  000  t 

rnll*  5.'5-14 nmi  ,tiIIB# 

joint» ;¿p  50-80 mm 

»n|ïl,.s IMP 4y„K) ^ 25    ^ ^ 

h*rs 12-35 nm Aimu ¡0 ^ f 

vori us  «,.cti.,n*. and   flats l0 (MX,   t 

130 ooo  t/«mino 

MMIMIMlMIlii^H^ 
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i'i'i'  *•***«* f°r welding seeti^. 

Co.ple.ent.ry to the production of he.vy structural section«,  it in 

intended to in»Ull n..r the uniirer..! »ill an automatic wading plant 

for producing double T ..etica. 250-250 fro» liti bar» fro« the universal 
•ill.      The annual production will he 25 000 t. 

Three b..ic vari«*. h.ve been con.i4.red fer .«»lying the steoi plant with 
raw material»i 

(»)    Qper.ting with hot ».ta fro» bl..t furnace. in.taUed in.ide the work.. 
(b)    Operation with hot «étal obtained fro« cupola«. 

(e)   Continuation of the pre.e»t procedure u.ing .olid pig iron fro» v.rioua 

work, which have an e*ee.« of pig iron fro» their own bl..t turn..«, 
which have variou. capacities. 

»M. *«i«t. corra^ond to the pre.ent .*.*. of the »etallurgy of the country 

the eou.tructio« of bl..t furn.ee. in large unit. i. planned,    the.e would be 

o«p*Me of applying other work, with .olid pig iron.      ¿n elternmtivo .olution 

«ador ihc.e condition, i. to build a .ection of ».diu» capacity bla.t furnace 

H«o applying the .tee! plant with .olid pig iron.     À third pcibilitv is 
the .elution lB ^¿^ ^ construction of cupola, is involved, 

the.e eon.ider.tioa. were completed by .tudyiag the case where no further 

d.v.lop»ent. in the .ource. .upplying cold pig iron to the work, are eavi«affe«t 

**e to a Mortage of invent cpital.      In this ca.« the provi.io» of cupolas 
would beco«, one pcibility of inton.ifyin« th, .te.lwork. production. 

f»t*rlif Iff ffffi fr« Mtft fura.ee. in.t«n i.,,i iB th« w«rk« 

the refirent, in liquid pit iron for a product ion of TOO 00Ò t/annu« of .%«»! 
would be .. follow«! 
«itti 25* pit it9m iB tu, efcwPit t00 000 %^umm 

»at* 45* pig iron in the charge Ä0 000 t/annu» 
with 60* pig ir<» iu n»# ^^ 4§Q (m %/mmm 

1% has been considered Ju.tifi.ble to eon.truct blast furnace, not only able 

to dewelop the work, at pr...nt being atudied, but »ino po.....in« efficient 

«*p.city to enabl. the production of .i ,.l to be increased again at a later date, 

in accord«., with long-fr» develop-nt pian..      nth thi. in »ind the con.truc- 

tion ha. been pUn».d of a bla.t furn.ee .ection co»pri.ing 2 units of 481 »3 

opacity .nd 5.03 » hearth dieter.      The «ocu»ent.tio„ for these furnaces is 
in the possession of the research bodies of the country, 
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The furnace will operate at « top pressure of 2.5 mim., und th* •••UM will 

be equipped with the necessary ancillary inattilatióos. 

Tho burden will be looy, self-fluxing sinter produced <>i» .it«.      Tfcis will ^i, 

about 500 000 t/annum of pig iron to bo manufactured, giving a t,«p#riir* „e#t# 

which could be sold to other work« in the» country.      It is «una.* tfc*t m* 

section will have  the  following production characteristics i 

- Production por M
3
 capacity lt5  %/m*/24n 

"        C0ke raU* W0 kf/t 
Consumption of self-fluxing sinter 203© j^¿| 

Sla8 1000 t/24h 
- Blust volume m ^ ^ 

- Blast pressure 3 75 ^ 

5-b. The solution making uso of cupolas provides for th* supply to fe« sf.l »UäI 

of a 45?» hot motal charge, i.e. about 360 000 t/annu«. 

The cupola section would be *ade up of units of 1.6 » dio»,  giving m „„*& 

production of 18 t/h,  corresponding to a productive capacity of IK) 000 t/i 
per cupola. 

To ensure the required amount of hot metal  4 cupola. *f* »tmMrf,  of *** , 

will  be in production and 1  under repair. 

The production characteristic* for this  solution would b#» 

Coke consuisption 2oo ^ 

Annual utiliglition of working area 85.o¿» 

average production por 24 h lOOO t 

Proportion of piK iron in tho cupola charge      80* 

Proportion of scrap in the chargu 20,< 

Increase in steelworks production J5 

5*"c« General remarks 

The  following aro  appended to the  report,     a sketch of th. mmwtA plmm #f 

the works,  Sankey di.gr«. and tubloB ,hoving %h, 9r^Um ^^^^ 

he fort.. t«id aft or  tlio proposed development». 

The following counts on these tables and diagram, «ay be m»4e» 

Th, locaio» of the various section, of the work, presents a *«*„ of é^m%mt. 

whxch will be removed when a new work, is  constructed.      For **a«pl#t     fe. 
• WRing plant  i. in m unfavourttbu pogition ^ ^^ ^ ^ ^^ ^^ 

,,^1^-aiaBiMBsssssssslss^ssssssssl 
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beeause   the supply lim«   f«,r the raw materials intersect with   th,> mor«, direct 

line, of supply of th%  ingots to thu mills.      Turning the principal  steel plant 

building round by 180° would be more  favourable. 

The universal mill   is situated at the edfe0 of the works,   which make» 

•stvnai^M sea transport probi«»« more difficult.     The. poni ti on of the main- 

tenance workshop. OB the periphery is a disadvantagt, because  of the elongated 
•hap« «iff Ik« work» »ite. 

fa« »repose« location of the no« section» offert several  advantages!    thü 

pu liti un off the blast furnace section is particularly favourable, as it enables 

th« «Mai wharf to I»© utilised, a. well as being conveniently  located with 

ro^M« te the pesaible ft^e us« of the unoccupied land for  extensions to tho 
work». 

fb# a#w ralla«« «ills have been sited parallel to the existing D-750 mñ 

t#«éiO »Ut«, but a proéictiea nW in fe, opposite direction has bee« planned, 

•Ait* «ill pr«v#at the intersection of the movement of billets  from the 

continuum «asti«« plant with the conveyance of ingota from the steel plant, and 

with ti>« transportation of the charge «aterials for tho steel plant.     Tho spae» 

far th. transport of the bloom* is certainly fairly extensive,  but cold charging 

has b#«» planned for the roufhing stuwri of the D-550 mill. 

ïfc» »#6ti«n «elding shop has bee» located at the sido of the universal mill. 

this is n enfiaed position, and disadvantageous from tho point of view of 

ecwmication, but it win tnabie the flat billets to he conveyed directly. 

*'      ffanitwl vf t»f mmlir of energy tr, the mod.ffi.üd plant 

ffc» mi* s«tre«s off energy which are available to the works »rei   fuel, 

•11, ««a, mUm, compressed ¿ir, industrial and potable water,  and electric 

Pu* to tie op«« nature of the production cycle, only a few of these ioureeu 

#   •#• »rod used ia tho worksj    most of than cone from outside. 

!*• ffu#l oil, «Mob is the basic fuel for the works, cones by rail, and is 

dUchnrgod iato two storage tanks having a combined capicity of 5500 n3. On 

b«iag «trftwa fro» tho tanks the oil is nested to 50°C, and passes to supply points 

at ta« st«*l pi vnt ma* the rolling »ills. The present consumption of fuel oil 

is about 90 000 t/aatm» which will be increased, after the plant is modernized. 

to U*0 OOC t/ummi this will involve the construction of a third storage tank 
of 3ix)tJ t    CiA|X¡í.eíty, 
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Coal ib the- basic fu.l used for work, transport; th« pr«s»nt consumption 

be*ng of th. order of 6500 t/anmu». As it is ,xP«etoci that th« us« of «U...1 

locomotive will forr, P.rt of th, nodemi^tioB plan., this eonsuaptia» fifUre 

•rill not increase, 

SUm, which i. u*.e«i «„Uly f.r heutig,   is corm^d by » raai„ froB! a 

neighbouring  themo-^ctric pl,nt.        .t p,es,nt the works us,s about 80 000 t 

of sto,„ por  an**,.       „it,r nud.rni^tio»,  .a.... «hi,fly to the  increased con.«**. 
Uon    of i„,i   „a,   lhi8  UgU4V ,.in   inci   ;s     t|(   |bout no ^  t/annujB^       ^ 

works will  then i.U.l  r,cup,r,tive hoi 1er.  ,n th. 6 t,P.„ Wth furnaie. which 

•HI yi,-ld  .bout  15, lW  t    ,f ... „,   th.-  , ......  oí  which will   he diverted  to 

the common supply ,,rid oí  neighbouring worÀs. 

Comprend ,ir  ior t.u> technological ,«I ,«eilUry process is crated 

» th« work«  in ;, co,pr,ssor .stUion,   eoapri.in* 4 electrically operated «nit., 

giving a  total  production of ¿8 GuO \'m3A .. •    *K    • 
*•    uuu *• 'J*      '«•-' *« the increased output of the 

btwol  plant and  now rollin    ,;,iis     th..    .,«„„*      p ,! ll,Ifi»  tnt   mount ..f compressed air rehired will 
riso to 20u millions Nr / .nnuni      mi i+ Kni  i. /mnup'»    "" i* *ill be neevsswry to install  two new 
compressors, which will  incro.s., th, n.t».d ciniciiv «i *K 

3 r,Ttü c.ip,»c*t> oi tho compressor station 
to  4*1 000 NIB /h. 

Th, i„d„.trilll „,t,.r> ,hith j. ustd  fur coulin(i  ,n opM ^        t! ^ 

fr-   he „„irtbourin,, «.vicolo c.inal by ,. „„^ „^ ^ ^ 

«P««, of »„, „Vh.      Ä1. .aVlr ,. purlfu<1 in „ ^ t 

The pU„p. K,urn th(, „t,r c„nil  imd<(r n prMturf ui 4 ^      ihe 

•f ui, puapod  i. 25 miuion B> ,.,   mnun.      Tho a«.!.^.» u, u. ,ork. ,UI 

no    c,u.o ^ „„t pply ilftlwlti..,f  in 8pUe of u Wj rii() iD 

duo  to tho conduction of tho M v.)  furnace». 

.«PP.ÍÜ  T "IT1"1  °""r8y f,r  th° m0t°" •,-'  "" »*«•«''• •« »—I «upplied   from tho national   grid.       The »,,r'<.  i. . .      . j    > 
Tho „„!„,.      .-, oonneotod .« a volUg.  of 6 W. 

~0 1 !ho a,o„„,. „r cfoctHoU   ,.„,rRy Bon.UBK!d it „„.„^   t.   .„ ^ ' 

!     ;iU'°" h''''-       "fl"r —«i«»* the anount „»!,», »m bt about 

I« ..11»» «h p„ «„«.„.   and tM. »HI   „...d an mUM¡¡ pu.„ „, ,& w_ 

Th. „a. b.l:uHi„ „m% b.  8!K,ciaily ^,ninod-        it pMMt(   thu coko 

«•.. »i» .«.«tut*. , ,„t,ui.,girai r,..,.    n i. a•. .,„ «.. r„eiolttl grid 
- ^.tui... or ,h„ui n miuiü„ Ä3 por __    ln 
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of a blast furnace section  it   is not proposed to inatoll  a coke oven plant, 

which would in    to« small and uneeoaomie, when the works is located  in :   ca-.il» 

bearing area nnd  the supply of coìte from modern cok*- oven plnr.ts  is asatirod, 

Th«re will be  an t\c<?ss of bl^st furnace gas of the order of 120 000 toa"%. 

A suitable «aluíion would bo to h*»i the rolling  -ùii  fumico» with nixed 

««» und to supply tho excaa« Waü furnace gas to th# searby therrao-uUctric 

stations or to aa «utsid« coke ov»n plant operating for the work», 

final rwarha 

this development conception reli«s on §1 early defined conditions of 

collaboration with other »rtaftllshnefttn a» far ¿* thv »apply of rm «titer»«!»* 

som-products and «*>r& is etMtrMd,    • Obviously ti**»*», conditions rtanot 

ft*»** m a basis  for ».lution* arrived «i í« otilar cwmtrin. 

It ii also neccasary to point out S«WM> fuiH¡a*tnt il probi t«s which should 

b# t-xamuR-d wh#r« the bnsi* date for construction «d extension« »ay differ for 
»imilar work*. 

7-a. Th*  remilts of  tht> analysis of thr al istintive system oT supplyin;   ih* raw 

NateriM. of th..   ateolworfcs ch-.r^ (Tnblc-  l) hiv,   tod us     . tho ch>>i»(   of th* 

•ol«Uon fcwroMng ths construction «f a bl,,t furn*»* nation within th« *.*!.., 

i* »pite of the piallai construction in th« country of other bl st farme«. 

w!U*h would b«   in * position to supply the pis iron 1« th* entities r^ired. 

îh« construction   .f  i bl-ist  furnace   section in  in fuel  sn .»ci.noMic 

proposition, because  tbo «wing b«tw«en ih« cost »f pi*  iron produce  in lar*«» 

and «*»U unit»,  -Jlowin;;  for   ¿he invostnonfc  ;nd run f ic tur ins co^:, do«« not 

compone« for   tho additional   «osts of   ,   stool plant  «.¡K-ritiiifi with   i cold pi« 

iron «birre,  evon when tho  »ig  iron  is  su-yjUid by |nr*f units. 

Under out  own conditions, the costs of coMtrnetion in tores of th«  «««ful 

•«!«•» in«    of tho Mast furiu.e«i aro printed   is follows,   lf, a    ( ret „t«f# 

of tho cost of  the stillest unit. 

construction 
costs 

unit 
ìilast  furmcus  -  cap-.city  in r' 

4«6    !       76*) 
 |  

1011 1719 

UK,     i ay 79   I 76 

2W>2 

67 

the production cost» art  similarly aligni-d. 
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The conditions t*'t> hnvo  „akpn  tnin i>Ain¡i,K.,t¡ _ i • ». »**t   vaivén into consideration ein differ  to c variable 

•xt«t accordine  tu th. „te of doreront of .«talIUrgical paction and 

ihsrefor* with ih, pc.ibiU* or otherwise of building r,pi4ly ?Unts ,Wch 

ar« able at the  mue ti»« to supply th« pi, iron r^ir^ni, of ,fficie„t 
•wall or m^diam-sizer" works. 

* efcamre in 8apply COnditio„a, and in »arti^ a eh*«*» i« tu. H$ irtmm 

•erap ratio, Could aho b. d«i.iW,      Th. po«ibili* of imrmi%mim ^aM 

of «r.p or rtw a t^oncy to slow «.tllurgi«! dwIopB,«t C6wld ia**«r tfc* 
conatmction of 3 «stipola »eetion. 

î*fc. ». pr^l«« ot ihe .owtn.ctio» or Wttc*.i- 0f a bl-rt^ „«1 to imì 

wilfc ih, iMr«^d production 0f the .*.* •**,« plaftt is el#aJ.ly mrtfii 

^y *fc, «miM of th. .„„tin»«.. ea,*4nä pr^a. for 9t^l ^mU^9. 
T*i. pr«,.. 4»L„ ^mirVf trom ^ poiBts of vtw flf ^ita|   ^ ^^ 

i«**« eo.t.,  ti^ the traditio!  proeess.s itw,m^ , ^^ ^      ^ 

^ir^t.   — RToWi tho 6cnsUueUon of blooÄ.ng Bin cvacáty ta ^ o . 

eürrent r»^ulre»cnts. 

/mother real .»»dvantaift of ¿hi« n*>A. - 
bin *   * ». * # " s •"*•*•«"»* *•»•«» » «*# 
»tll«t yi#ld frwB  tòw umià st«öj, »hitó«^bl«,» iK     .,     *     * .„   , * 1»        »«vj, wQien entöle« th« «uwmnt of finished »redte« t« 
mmtumiurvé •« b« inerba»«! vithont   1 pr«p..jrtimut* < „<„,««    4     ., 
of »te*l produced. *~«»»v 

Î-*. Tho specific uvftiiion «f fcfa« vork«  in «»«-44 * • 
•n*r« ««.,* ¡- •»••«i«» fwo the iMtot of HOT of 
•nergy »upplio» ¿ari*«ite« that it - „14 . .„ 

*«-r^ bftlaae* within th# *or\«        1» *H . m» tft# »or*..      In the ct.* «rhfc»ri •ollafcorati«« uf tk* %fm¡ 
d«»«r»hed with «tuor o»titiii*w »„ ,J t ^^ 

to   «i.¥* .^»t.ons whieh .«.Id «W  A, .„erfcy ba.nc,. 

t "fct i?Ätai,lci 8tud*^ « «»i» **P<>rt ind in *»^  öf ^ 
„    ,     ,, •      ' "e'   " ""   =•»try,   ».,.. u ,0l0peh,„t „f «Mth  J. r    w    ^ 

,,     ,. '  ln '"'-• 'I      tcndincy to tío.« 

.i,"';,'77; *""' *h'ch o?""-,n —••"- •'«• -^ .»»...*« ur.. 

•M m 
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Explanatory notât to Td*>l<? 1 

1.      Ta* figures io Table 1 rei at« to the follo*ing al ternati vest 

1.1.      Alteranti v« I «nvisifees th* su^ly of solid pig iron supplied by i^g» 

mámn Mart fttrnaet. wits, wit« the construction in th« work* of cholas 
i or meltiafc the iron, 

1.3*      alternative II presunse» the construction at the work« ut a blast 

furnace section with two furnaces each of 4Ö3 *3 capacity, 

1.1.      alternative III provide* for the supply of »olid pig iron from the blast 
furnaces (1.2). 

1.4. alternativ« IV iovolws th*> supply of »olid pig iron fro» blast furnace« 
of 1720 •* capacity, 

1.5. Alternativ«, v assumes that the production of pig iron in the country dots 

ttot increa»«   nd tnat the present supplies are assured.      This alternative 

implies tb- supply of solid pig iron and the construction of cupola« in 
the work», 

• •ft.       Alternative VI  is h^cd on the  «ano dit. as  altent-ittve V, but with the 

direct supply of pifc iron to tin   »tecl plant. 

tor the purposes of coapuntive ctlculutlnns it is assumed that 4*) kg pig 

iron per ton nt steel is ustul ¡aid that 70C OíX¡ t per annum of »teel is produced, 

the calculations art confine to question* concerning blust furnaces and steel« 

«akin» plant».      It  is .-a»«   turned that the development of other sections of 

the work» has no effect on the choie« «>f alternatives concerning the supply of 
the charge  lor tLe  steel pi ¿nt. 

mmmmmmmgmmmmÊmm^ 
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Üble 2 

Development of the principal technical and economic char*«, tor i »ties 

Section 

Steelnakinp 
plant 

It 
»looting 
«ill D-75Ü 

I» 

Stetion 
Mil D-65o 

Universal 
mill 

kediun 
Section laill 
Ö-550 

StaMl 
section cdll 

Seetlon 
welding 

ôasie characteristics 

¿anual utilisation of working urea 
oean production per Eí

2
 hearth area 

»ean hourly production, 1 furnace 
uean duration of ? heat 
fro»» charge for I kg product 
heat consumption 
consumption of conpressed air 
water consumption  

Kill yield 
annual utilisation of working are* 
charge per ton yield 
heat consumption 
consumption of electrical energy 
water consult ion 

Mill yield 
annual utilisation of working area 
charge per ton yield 
heat consumption 
consumption of electrical energy 

hourly production 
charge per ton yield 

unit 

t/*2/24h 
t/tt 
b 

itealilw'/t 
»»Vt 
o3/i 

kill yield t/h 

•anual utilisation of working »re» f> 
charge per ton yield \^/% 
heat consumption IseslslO5/* 
consumption of electrical energy k'fh/t 
water constitution mjfa 

«ill yield %/h 

annual utilisation of working area 5* 
charte per ton yield t^/t 
heat consumption kcal*!«*/* 
consumption of electrical energy k'Ti/t 
water consucption  «J/t 

t/h 
^> 
lie/*     , 
kealjtlOJ/t 
kfh/t 
«*/t 

Mil yield t/B 

•ow»l utilisation of working are» % 
charge per ton yielî kR/t 
heat consucption kealxloVt 
consumption of electrical energy WXb/t 

t/h 

Hc/t       _ 
keaixliF/t 
k7h/t 

t/h 
**/t 

before        after 
itorU-rni saition 

«.5 
6,35 
li.H 
8.16 
1.145 

K5u 
230 

2U.0 

54,3 
86.2 
1160 
*3Í 

22.9 
l?.ö 

45.1 
68.7 
IOTI 

3?5 
».? 
14.t) 

11.0 
na 
um 
414 

44 .i 
14.0 

ihe characteristics of the blast furnace section have been given in the test. 

Ä8.0 
».a 

15.1 
6.05 
1.111 

UÜ0 

14.$ 

«1.5 
1132 
»•0 

21.y 
lf.5 

51.« 
TO.ii 
1063 
350 

55.0 
19*6 

12.1 
7§.f 
110% 
400 

41.0 
12. 3 

30.0 
80,0 
lOfO 

5i)Û 
45.0 

20.0 
T5.0 
1055 
40Ü 

90.0 

5.25 
1010 
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». 

4. 

5. 

«>. 

T. 

A. 

9. 

10. 

1.       Litte  to  th"  *laf.  lam? 

©paa-hea-th «l«!» gra44ag yard 

¿«crap «.«I pt|» irea »tore 

aprftrv   lia»s for  ta* »t*#] plan« 

S1<**i  | la«* 

*p.*Bit¿  Moc't ai  il« *t#*l plant 

COMBT***«"* »hop 

k*fr.,ctari«* atar* 

iteol «11 iti« ran« tank« 

JHiac «ad faltar itati©« 

ti.   Strip*«* fcay 

1¿.    UMH fra* ta» ia«*t aaald start 

H.   Vorlts oifico 

14.    Castrai laboratory 

H«    Itigat tteckjrar* 

1*.    *>Mng all! »hap & 7«> Ma » «S> 

IT.    Sail tarati« afta« 

1*.   ¿aenity black for t«a ralliai «Illa 

19*   t*tvoraal »111 

20*    fttocw «tar« 

21.    ¿tetti ty black 

22*   Castrai atar«« 

23.   fc*iat«itai>*# vnrkaaop 

¿4,   kill ««ala (teaming area 

2*.    Sorting, «rrirai and 4aaart«ro ototlaa 

• l 

y»»tii»ii *ft«r mod»rni,»tf«», 

1. 

». 

». 

Sorting lit»«»,  blaut fura»»* 

ta««» tilting e^uipawnt 

Or« gradtag 

i-:r«> mixing 

aiutar piaat 

A 
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•• Blast fumaeti 

?• Or» bunker» 

*. Htaara.1  ateeka 

f • Canal vterf 

10« Dcrr thickeners 

11* AM «Isaninf 

li« áejeattjr bleak of bleat furate* »actlea* 

13. Pig casting aaafctae 

14. Fi« ima atockyard 

11. OTMMU««! alftg ekajgift« 

la. Of» keerta »1«« grfcilnt yard 

17. 3erep etoekyerd 

li, **eel pleat ttHtü Une« 

19. »«al pleftt 

». C—»tWlPM» «Mtil« k»jr 

a. JMity Meek *f «IMI pi MI« 

22. CMBrtfitr station 

ti» R«f raclerU» «Mir« 

ti« Äial «Il »tara«« Imita 

39* Strippar bay 

». Ca«list lim« for taget —lé. 

If» »ark« »ffit «a 

2». Cesimi laeeretery 

«T. «mpva •••veeyer« 

It, Bailla« alti «at» ft-7«) Mí t-#Ü 

M« till tairai«« «hep 

», âaeaiijr »leek af tk* ratti« «Atta 

«ft», BlaaBi stackyard 

M, Wmêhm rallia« sili eko» B-MO 

35. Saell eaettea rolling «111 »ko» 

3*. Pue? «M filt«r statte« 

37. Gatvereat «ill 

M. Sie«* wteekyard 

J9. Seetiea **léia§ «ai 

t - -i 

! 
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40 

41 

42 

4J 

U, 

Amenity hloek 

C*ntr«l »tore« 

ímiotonanco work»ho|> 

Mili Mai« dumping *r#* 

***fr»lt «•fM-tw© «fttf a»rti* station 

. -¿¿à 

A 
•MM •MMMI 
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Works production ia accorarne« *ith nr*s*nt ^»iUun 

ï#*aè> fig irm 

Stevîiaakini  pJauf 

ni Il I> 7» 

s«*tios 
«ill P 650 »111 

A 



Tableau 3 

Pnétetkn dtl\t*m d'apris l'état actuel 
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fotte« production after modernieation 

31ast furnace« 
Sought-in 

aorap 

Table 4 

Stovlftulibig plant 
Uprising 
aerap 

Continuoua 
casting bay 

*ill D ?50 Mill t 550 

Mill £ 650 Universal    Snail «action 
mill «in 

Section 
welding 

."cet i on s 7idö í'lata îfelded      S&aül 
and sheet    sections section« 

bars 

¡»lediiaa 
sections 
and bars 

WÊÊÊÊ 



ft»*rttoi * l'mi* mit mtëtrmmfJÊ» 
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