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By
V, Husialek, Ministry of Heavy Industry, Poland

This report deals with the question of closing the production cyele, by means
of the example of the development problems of a metallurgical works sunplying steel
for construction and for the mining industry,

Several alternative methods of supplying an open hearth plant with pig iren
are considered, nmelyl by the construction of a blast furnace section within the
works, by the use of cupolas or by continuing to supply the steel plant with cold
pig iron.

1t 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,

Y. lnkesductiol )
An open production cycle occuﬁ in a metallurgical plant when the producta
of the vurious manufacturing servieces are not in balance amongst themselves,
which makes it neccssary either to bring in semi-finished products from oﬁisiéé
or $0 dispose of them outside the works, This position can also arise with the
supply of energy or with auxiliary services,
From the economic point of view this comes back tn the 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 discussod by means of the
example of a metallurpical works characterized by an open prﬁdaetien'eyel&; the

development and modernization of which bring forward the question of the
benefit of eclosing the eycle,
We will pgeneralize the expericence of this works which could have a wider
application, poing bcyond the limits of a single country.
GF.63=13736
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analytical data

The follcwing data are assumed as o starting pointt

The production of the works fulfils the demends for structural steel and is
rrowing so as to meet the inereesing requirements of its customers,

The supply conditions are poverned by balances relating to the whole of
the country,

Several large metallurriecal works have also been built in the country, from
which the plant can Aranw oa supplics of pig iron, sinter, coke or semi-products,
in case it is shown to Le more rational to adopt this solution instcad of creating
a closed cycle in the works in question.

The conditions of transport, supply of energy, and the manpower position
permit various solutions to be reached, hoth for open and closed production cyeles,
The works is not outeofedate, and its installations arc in pood order., It
is thus capable of being modernized and developed, especially as it ms‘litfiel the
neceysary conditions from the points of view of the available site and of covering
the increased requirements of eneray, water, supnly of raw maiterials and despatch

of the finished products.

The works is of moderate sizo., llaving regard to its production programme,
which includcs the commonest prades of stoel y its development problems could be of
interest to countries, the metallurgical development of which is directed in the
first instancc to the nceds of eunstruetion procrommes,

The wark: is loecatcd in an industrinl buin comprising coal mines, metallurg-
ical works and chemical plants., This situation is very favourable, especially for
the supply ol ravw materials and the despateh of finished products,

The works is situated at the Junction of two double=track railway lines;
it has a branch 0.4 kn in length and is connceted by o navigable canal with the
sea ports about 400 km awny, The distance of the sources of rav materials
(scrap, piz iron and fluxes) is not more than 100 kme The iron ore used for
refining in the steelworks is imported,

The works does not produce its own sources of encrgy. Tlectrical power is
supplicd by the natinnal prid, and the coke oven gas by the repional gas grid,

The prineipal fuel is oil, ebtuined ,artly from national sources, and partly from

abroad,
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The works posscsscs an open hearth plant, a bleomine mill D - 750, a seetion
{ mili D = 650, a universal mill and ancillary scrvieea, The steclworks produce s
about 500,000 (mctric) tons per anrum of in.cot steel (of which 75,000 tons are
sold) in ordinary grades,

The blooming mill preduces about 390,000 tons c¢f bloome per annum, and the
section mill about 280,000 tons of NP scetiona and speeinl scctions for pit
retaining walls, Yart of the production of this mill inx sold in the form of
billets 75 or 42 mm diam.

$4% by woight of the production of the works consists of semi-products
(ingots, blooms, billcts, wide flats and sheet bars, 5 to 40 mm thick) sold om
‘ such, The remainder consists of finished products,

- The works covers an area cf about 80 hoetares, 37 heetarcs of whieh are

partly preparcd for extensjons, It is alwo pnuible& tc inerease the amount of
iond available, L

The steel plant is the scetion which is the deciding faector governing the
size of the werks und the direction in which modernization will take pluce,
The tygicsl ingot for use within the works weiphs 2 twons; the ingots for
~ despatch arc 5 tons in weight, The plant possesses » basie apen hearth furnaces
with o nominal cupreity of 75 tons (hearth area 35 g;); The furnace burners
are designed for liquid fuels, |
The plant has < Seton ehargers, und suffieient :ravelling cranes in the
charging and casting bays wnd above the stoeks of serap, pig iron and fluxes,
I The steelworks is equipjed with a stripper bay, s scrap breaker and o slag

groding yard,

The main production dat: eovering the last few years are as followst
h Average production per firnace 11,13 ¢/h

Averaze duration of a hert 8,6 1

Annual utilization of the working

area 8%,%

Charge per ke of metallice 1.14% ke

Total consumption of refratories 44 kp/t

Production in terms of manpower 860.0 { per worker per annus
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To meet the inercasin requirements of custorers it is intended to
inecrease the production of the stevlworks to 700,000 tons per annum. This
can be done, witheout crlarsine the steelworks, by the use of oxXyien in
the open hearth furnaeos {supplic® by a eeptral oxyren plant serving
several works in the arca), and 'y char;ing het metal,

The use of oxypen will inercasc preduction by nbout, 20%, or up to
600,000 tons por unnun, Cherping Lot metal will add 10=15% to the
amount o1 steel produce, whieh will make up the production to about 790,000
tons required,

A8 the D=750 blooming mill will be unable to abmorb this increase,
with the same ingot weight of 2 tonm, it is intended to install a continuous
casting uait vith an annusl eapaeity of about 300,000 tons.

The loeal conditions will ennble two J=strand machines of moderate
depths to be installe! §n the sukiliory hay next to the casting shop, by
wmcans of which the necossary wmount of steel ean be produced in the form

, of billets 200 x 240 mm or o similor size, *
4. kolling nills

The works intends to maintain its present type of produetion, and the
mills will bhe devel: . 1 80 ns to eover the requirements for structural stecl,
i. c1) ‘ - ¥ i

This mill is an aljustoble J=high stand driven by & 23500 k¥ moter,
The charge is veheated in three pusherstype furncees with s hearth
area of 24 x < m and o capaeity of 33 4/h, If the charge consists of
' ingots the furnaces opernte in two rows,
' Fresent productions 390,000 tops per annam of blooms of
800=1800 k', 105-230 my thiek, 140=300 mm wide and 618 n long,
The primeipel produetion duta are as followss

Hourly production 5ied ¢t
Grors weirht to produce 1} kg ’ 1,160 %
apwat utilization of working aren 80,2
Sower consumption 22,9 k¥h/t

The inerv.se in stecl production to ahout 700,000 tons per annum vhich
i= onvisaged wogld require the mill te roll about 470,000 tons per anmum

instond of the Preoseat o0 2,48 tons,
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This production will rot require supplementony Lloomin, mill capacity,
because the additional maveris™ can be supplied by the 65,000 tons of billets
vhich will be made by ecntinucus castin.. The production prosramme will
remain unchanscd, execpt that a1l the charye for the universal mill will be
provided by the bloomine mill,

1.4 Seetjon mil) - rol' diometor 650 nm

This consists of an aurresate of three D=650 stunds with arranpements for

changing 211 the rolis ot he come dimo.

The first nnd sccon?! stonds are driven by 2 singic 2500 KW motor and the

third by o 1650 X% motor. The charpe is reheated in o pusher furnace huving
a hea¥th avea of 9.0 x 7.0 .,

The present produection is 260,000 tons per snnum of NP sections 120200

and speeial sections for mining requirements, together with 20,000 tons #f 75
and 42 mm diemibillets, et

The principal operating date for 1962 weres

Hourly preduction 45.3 ¢

Gross weight to nroduce 1 ki 1.073 ke

Annual utilization of the working area 68,7%

Power consumption 59,7 kWh/4

The planned increase of production %o 315,000 tons per annum will Lo

achieved by installing o tilting device in front of the first stand, the

replacement of the present sMs by saws with an nutomatic movement and by
Adetailed improvements in the tvelmnlory of production. '
» fo4.i.Universa) njl)
Thiz i8 o three<high stand D=620/445/620 with D~420 vertical rolls, The
- charge is reheated in n pusher furnace with o 21 x 2.3 m hearth,
' The present production ie 79,000 tons per nnnum of wide flats and sheet
bars 340 mm thick, 160500 rm wide and T=30 m lon:i.

Principal productior cata for 1962 .vei

Rourly vroduetion 12,0 ¢
Gross wei;ht to preduee 1 ke . 1.108 ki
Armun) utilization of working aren 525

Power consuri3on 44,8 kih/t

This mill is old an?! ro is the bhuilding. It is not muitable for

modernization, iut will be kept 4 use until worn cut, with an unchanged
produetion prograrme,
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4-c¢, lnstallation of new rolling milis

In order to cover the conversion of the inercased steel tonnagze two new

rolling mills have heen Planned, namely an intermediate 2ill p-%5¢ and a small

section will D=38 /260,

i.

i.1,

ntermediate mill - roll uiamoter 550 mm : -
A straight-line leyout is planned - an off~=line roughing stand and 3
in~line D=55¢ 'staﬂds.

The charge will boe reheated in two pushor furnaces supplying 2 x 30 t/h,
It will econsist of billets 200 x 240 mm x 2.5 my from the continuous
casting plant,

The following rolling schedule is proposedy

- billets 75 mm 8q. 30 000 ¢

=  billets 120 wm 84, 7¢ 000 t

- rails for Darrow-gauge 15 t

' railways

= WP pirders BO-120 35 000 t

- angles 70-120 10 000 ¢t

- round bars 35-70 30 600 ¢ ,
- square bars 30-60 20 000 % '

210 00C t/annum

This mill will Supply the charge for the new small scction train.
81 1] section mi 1 ;i,‘etr;’ £ /28¢
It comprises;

L34

A roughing roups 4 threeshigh stands D=45C with lifting tables behind
stands I, II and I11 and in front of and behind the skid transfer tables,
Ab intermediate Lroups 3§ 3 stands L=350.  Stands Iand Il are 3=high,
the others a] ternating 2-hjzh,

A group for vodsy 2 ¢ 2 stands De280/33:,

A pusher furneee of 30 t/h capacity,

The following Prosramme is planned for this new train:

- rods 5,.5«14 mm diam, 25 000 t
- Juists NP 50-80 pm 20 00U
- angles AP 40-70 mm 25 200 ¢
- bars 12«35 my diam, 30 000 ¢
- VAL us scetions and flats 10 uoe ¢t
—————

130 00C t/anmun




5.

STEEL SYMP.1963/
Technical Paper/Als
page T

i.i,.i, ‘«’iorklbog for welding sections

Complementary to the production of heavy structural sections, it is
intended to install near the universal mill an automatic welding plant
for produeing double T sections 250-250 from flet bars from the universal
#ill. The annual production will be 25 000 ¢,

Three basic variants have been considered for supplying the steel plant with

rav materials:

(a) Operating with hot metal from blast furnaces installed inside the works,

(b) Operation with hot metal obtained from cupolas,

(¢) Continuation of the Present procedure using solid pig iron from various
wvorks which have an exceas of pig iron from their own blast furnacos,
which have various capacitios.

These variants correspond to the present state of the metallurgy of the country,

The construction of blast furnaces in large units is planned; these would be

capable of supplying other works vith solid pig iron. .n slternative solution

under these conditions is to build a section of medium capacity blast furnaces
also supplying the steel Plant with solid pig iron. A third possibility is
the solution in which the construction of cupolas is involved,

These considerations were comploted by studying the case where no further

chvoiopmntf in the sources supplying cold pig iron to the works are envisaped

due to a shortage of investment capital, In this 'cate the provision of cupolas
wvould become one poasibility of intensifying the steelworks production,

od in ne worl
of

The requirements in liquid pig iron for a produ

ation 700 000 t/anmum of steel
would be as follows:
7ith 23% pig iron in the charge 200 000 t/anmum
vith 43 pig iron in the charge 360 000 t/annum
with 60% pig iron in the charge 480 000 t/annum

1% has deen considered justifiable to comstruct blast furnaces not only able

to develop the works at Present being studied, but also possessing sufficient
capacity to enable the production of s19el to be increased again at a later date,
in accordance with long-term development plana, With ihia in mind the construc-
tion has been planned of a blast furnace section comprising 2 units of 483 u’
capacity and 3.03 m hearth diameter. The documentation for these furnaces is

in the poasession of the research bodies of the country,
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The furnaces will operate at o top pressure of 2.5 atm., and the section will

» be equipped with the neecessary ancillary installations,

The burden will be 100» sel f-fluxing sinter produced on site, This will enable
about 500 000 t/annum of pig iron to be manufactured, giving o temporary excess
which could be sold to othor works in the country. It is assumed that this

fection will have the following production characteristics:

- Produetion per " capacity 1.5 t/n’/?.ﬂg

- Coke rate 750 kg/t

=  Consumption of self-fluxing sinter 2030 kg/t

-  Slag , 1000 t/24n ‘
- Blust volume - , 144 600 ﬁafh )
- Blast pressure 3.75 atm,

The solution making use of cupolas provides for the supply to the steel plant
of a 4% hot metal charge, i.e., about 360 000 t/annvw,

The cupola section would be made up of units of 1.6 m Jium, giving on average
production of 18 t/h, corresponding to a productive eapacity of 130 000 t/ snowan
per cupola,

To ensure the required amount of hot metal 4 cupolas are planned, of whieh 3
will be in production and 1 under repair, |
The production charac@eriutica for this solution would bey

Coke consumption 200 kg/t
Annual utiligation of working area 85,04
Averajga production per 24 h 1000 ¢
Proportion of pig iron in the cupola eharre 808
Proportion of serap in the charge 20,
Increase in steclworks produetion 1%

The following are appended to the report: a sketch of the genoral plan of
the works, Sankey diagrams and tubles showing the production characteristies
before and after the proposed developments,

The following comments on these tablea and diagrams may be mades
The location of the various scetions of the works presents a number of disadvantage
which will be rcmoved when g new works is constructed., For example: the

steelmaking plant is in an unfavourable pesition in relation to the rolling mills,

|
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because the supply lincs= for the raw materials intersect with the more direct
lines of supply of the ingouts to the mills, Turning the prinecipal steel plant
building round by 180° would be more favourable,

The universal mill is situated at the edge of the works, which makes
extensi.ns and tromsport problems more difficult, The, position of the min-
tenance workshops on the periphery is 2 disadventag., because of the elongated
shape of the works site,

The proposed loeation of the new sections offers sevaeral advantages: the
position of the blast furnace seotion is particularly favourable, aus it ennbles
the canal wharf to be utilized, as well as being conveniently located with
Fespeet to the possible future use of the unocoupied land for extensions to the
works,

The new rolling mills have been sited purallel to the existing D730 ind
L=650 wills, but a production flow in the opposite direction has been planned
which will prevent the intersvction of the’movement of billets from the
continuous casting plant with the conveyance of ingots frrom the steel plant, and
with the transporiation of the charge materials for the stiececl plant. The spuce
for the trunspori of the blooms is certainly fairly extensive, but cold charging
has beun plaaned for the roughing stand of the D-530 nill.

The svetion welding shop has been located at the side of the universal mill,
This is 2 confined position, and disadvantageous from the point of view of
communication, but it will enable the flat billets to be eonveyed directly,

st 21 e HeRLlY of cpergy to the modifiud plant

The main sources of energy which are availuble to the works aret fuel,
oil, eonl, wteam, compressed air, industrial and potable water, and electrie
power,

Pue to the opem mature of the production eyele, only a few of these sources
arc profused in the works; most of them come from outside.

The fuel oil, whieh is the basic fuel for the works, comes by rail, and is
dizehnrged into two storage tanks having o combined ecapacity of 5500 ma. Om
being deawn from the tanks the oil is heated to 5000, ond pusses to supply points
1t the stecl plnt and the rolling mills. The present consumption of fuel oil
is about 90 000 i/anmum which vill be inerensed, after the plant is modornized,
to 120 00C t/umoum; this will involve the construction of o third storage tuni
of 3004 1;3 cupucity,
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Coul is the basie fuel used for works tronsport;  the present consumption
being of the order of 6500 t/anmwm,  As it is vXpected that the use of diesel
locomotives will form purt of the moderniz.tion plans, this consumption figure
will not inerecase,

Steom, which is used sulely For heating, is conveyed by 2 main from g
neighbouring thermo-cleetric plant, +t present the works uscs about 80 000 ¢
of steaa per annum, after modernization, due chicfly to the increased consuip-
tion of fuel oil, this figuce will incrisse to about 110 000 t/annum, The
works will then install reeuperative boilers on the 4 vpen hearth furnades which
will yield about 150 cco ¢ ¢ soeimy the excess of which will be diverted to
the common supply frid of neighbouring works, ’ i

Compresscd air for the technological and sacillary préuelses is generated ‘
in the works in a conpriassor stotion, cowprising 4 electrically cperated units,
8iving a totul oroduciion of 28 GuO E\’mz/h. “ue to the increased output of the
steel plant and new rolling uills, the wmount of compressced air reguired will
rise to 200 millions sz:;/:zmmm, wad it will be Recessinry to install two new
compressors, which will inerense the rated eapacity of the compressor station
to 44 000 z\*m3/h.

The industrinl water, which is used for cooling in open circuit, is Arawn
from the neighbouring nuvigeble canal by o pumping station with an hourly rated
capacity of 3600 n’/h.  This water is purified in 12 high=spued filtering units.
The Pumps neturn the water to the canal under & pressure of 4 atm, The amount
of uir pumped is 25 million m’ per annum,  The development of the works will

not cause any water supply difficultics, in spite of ¢ heavy riasc in consumption
due to the construction of the blast furnaces,

All the elcetrieal cenergy for the motors and ror lighting.is at present
supplied from the nitional grid.  The works is connected at a volﬁge of 6 kv,
The motors utilize voltapges of 6 and 4.5 Wy nnd the lighting cirenits 380 and

220V, The amount of elcetricql energy consumed at present is in the region

of 65 million ksh, after modernization the amount required will be about

140 million ivh per annury, and this will need an avaijl *ble power of 26 MW,
The gas bulinee rust be specinlly exanined. at prescnt, the coke oven

£rs also econstitutes . metallurgical fuel., Ii is drawn from the regionnl grid

Inoquantitics of sbout 73 million Am” per annum, In spite of ihe construction
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of o blast furnace scetion it is not proposed to install . coke oven plant,
which would bo (oo small and uneconomie, whoen the works is located in - conle
b;aring area and ithe supply of coke from modern coke oven plarts is assurcd,
There will be an cicess of blast furnace gas of the order of 120 000 iém}/h.

A suitable solution would bo to heat the rolling =ill furnices with mixed
gns and to supply thc cxcess blasi furnice g28 to the meurby thermo=clectrie
stations or to aa ouiside coke oven plant operating for the works,

This developuent conception relies on clearly dofined conditions of
eollaboration with other vetablishuents as far as the supply of raw materiala,
somieproduets ond energy is concerned, Obvicusly thoso comditions cinnot
sorve as a basis for solutions arrived at in other countries.

It is al®o ncecessary to point out some fundamental problems which should
be examined wherc the bnsie data for construction ind cxtensions muy differ for
similar works,

The results of the analysis of the altermative systens of supplying the raw
raterials of the steclworks ch-rge (Toblc 1) have lod us the choiee of the
solution javolving the construction ef . bl.st furnaee seetion within the worls,
in spite of the parullel construetion in the country of other bl st furniees
whieh would be in 4 position to supply the pig iron in the thﬂﬂu required,
- The construciion of 1 blast furmaee scction is im fact an secnomie
Proposition, because the saving between ihe cost of pig iron produced in larpe

and senll anits, cllowing for ihe investnent and mamufacturing cosiz, doem not
compensite for the uddition:il eosts of 5 stool plant opersting with 1 cold pig
iron ebarge, evon when the pig iron is supvlied by lorge units,

Undir our own conditions, the costs ef construciion ia terms of the useful
volune in lﬁj of the blast furnzces are prescnted :s follows, is a . recntage
of tho cost of the srnllest unit.

. . n
dlast furmices = capacity in o

unit ,

R R at

486;4 60 1@13#17:9 2002
construction * ; oo 8y 79 L) 67 ‘7

4

costs i

The production costs are similarly aligned,
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The conditions we have .aken into econsidovation ean differ to ¢ varisble
extent aceording (o the rate of development of metallurgical production and
therefore with theo 2os8ibility or otherwisce of building rupidly olantis which
are able nt the sawe time to supply the pig iron requiremenis of officient
suall or mediuwn-sized works.

4 chenge in supply conditions, and in perticulur o change in the pig iron-
serap ratio, could clso be decisive. The rossibility of increansing supplies
of serap or even - tendency to slow retallurgieal development could fovour the
construction of 3 eupola scetion,

The problem of ihe construction 9F cxtlension of a hlooming mill to deal
with the inereased production of the steol urking plant is elearly resolved
by the development of the continuous casting process for steel mamifacture,
This process is less cXpensive, from the points of view of capital nnd mamuface
turing coats, than the tradition] processes involvin; - blooming mill. It is
also an elastie teehnique, suitable for ProsTessive incronses in line with works
requirements, and ~voids the ccnstruetion of blooming nill ceapacity in excess of
curreat requirements,

Another real advantagd of this proeess is o subsi~niial imerease im the
billet yield from the liquid stecl, which enables the anount of finished produeis
menufactured to be ineroased without 1\ proporiienite incroase in the tusntity
of steel produced.

Tho specific vousition of the works in question fron the point of view of
Cnergy supplies indieates that it would Berve no useful purpose to elose the
energy balance within the woris, In the cose whero eulleboration of the type
deseribed with otier catablishrents would he impossible, it would be necessary
to adopt solutions waich would close the cnergy bilance,

Un the basis of the exuple studied in this report and in viow of the
metallurgiesl c.verivnee in the country, i, dovelopment of whieh is rapid and
centrally cosoruinnied, it exn be st ted th it in spile of - tendency to elos.
the prodaetion cyelvs, this endency as on rather T doRg=term basis., It does
not exclude, ~nd ipdied takes into ecourt, the constuetion or modernization
vl upen=evele wourar which operate in co=opurition with sorks possessing large

todern urits,
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Explanatory notes to fable 1

1. The figures in Table 1 relat. to the following alternatives:

lals Alternative I envisiges the supply of solid pig iron supplied by lurge
?éem blast furnace units, witi: the construction in the works of eupolas
ior melting the iron.

a2, alternative 1I presuwpposes the construction at the works of a blast
furnace seetion with two furnaces each of 483 o3 capacity,

1%  alternative III provides for the supply of solid piyg ironm from the blast

* furnaces (1.2). :

Is4e  altermative IV invelves the supply of solid pig iron from blast furnaces
of 1720 a? eapacity,

LS  altermative V ussumes that the produetion of pig iron in the country does
not increase amd that the present swplies are assured, Thia alternative
tmplies th supply of solid pig iron and the eonstruction of cupolas in
the works, .

1,6,  alternative VI is bascd on the some dat. as alternative ¥, but with the
direct supply of pig iren to the stecl 2lant,

For the purposes of compuritive ealculations it is assumed that 450 kg pig
iren per ton of steel is used und that 700 OO t ser annum of steel is prodused;
the calculations are confined to questions concerning blust furngces and steelw
making plants, It is ulso cssumed that the development of other seetivns of _ |
the woriks has no effect on the cloice of alternatives concerning the supply of ‘

the chorge for the steel plunt,

R
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Developuent of the principal technical end econotiic characteristics
Section Basic chaereacteristics unit bﬁar,@ ,aﬁ"
nodernixciion
Steelnaking innual utilization of working erea % RS.5 R8,0
plant mean production ner 2 hearth area t/wd/24n 6.3% .8
mean hourly production, 1 furnace t/h 11.13 15.1
uean duration of ' heat h 8.16 G.U0%
gross charge for 1 kg product | ¥4 1.145% 1.i0
heat consumption eslxlud/t 1452 1100
consuniption of coripressed air Nul/t 2% 200
~ water consunption i/t VY 14.9
ng
mill D-750 3411 yield t/h 5443 9.0
annual utilization of working sree % 8C.2 81.5%
. charge per ton yield kg/t 1160 1132
heat consumption kealx1G3/4 637 580
consusption of electrical emergy k7h/¢ 2.9 210
| . vster consurption , : nl/4 17.0 13.3
Bectlon
wnill D-65v dill yield t/h 43,3 5140
annual utilization of working area % 68.7 T0.0
charge per ton yield kg/t 1073 1063
hest consumption keslxto3/t w 3%
. consumption of electrical energy kK"h/t 59.7 35.0
_water consuxption Wy 14,0 13.6
aill kill yield t/h 12,0 12.1
annual utilization of working aree e - T%.2 7.5
charge per ton yield R/t 3 1108 110+
heat consumption realxl0” /¢ al6 . 400
consumption of electrical energy k'h/¢ 4448 41,0
o , _water consunption -3/t 14.0 12.)
W AT
section wmill  kill yield t/h - 3.0
D-55G annvel utilisation of working area % - 80.0
charge per ton yieli ke/t - 1050
hest consumption kealx103/4 - SO0
: consumption of electrical energy kK'h/t - 43.0
“anell o
section mill Kill yield t/n - 20.0
annual utilizetion of working area po - 75.0
charge per ton yield ke/t - 1U5%
heat consurption kealx1073 /¢ - 400
consumption of electricsl energy k'"h/4 - 90.0
Section
velding hourly production t/h - 5.2%
charge per ton yield ki /t - 1010

lhe characteristics of the blast furnace section have been given in the text.
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(s) Dresemt positien

(b)

1.
2,
3.
4,
5.
6,
T
&,
9.
10,

M

12.
13,
14,
13,
16,
17.
18,

19,

20,
a,
22.
23,
24,
2%,

Line to the slag aump
Openshoa~th elag greding yard

Serap ud pig lrea stere

Serting lines for the steel plamt

Steel plant

Amanity bloek of the steel plant , :
Compresse shop ‘ e g e

Esfroctories store S T

Puel oil storage taaks

Purp and tilter stetion

Stripper bay

Lines from the- inget meuld story
Yorks oifiee

Cemiral laburstery

Inget stoekyard

Wrlling nill shep D 790 and D 6%

dmonity bleek for the !ﬁim ﬁifi;
Universal nil} '
Bloon atere

Amenity bleek |
Contral steres : | et s

Kaintonance workshop
Kill seale dum)ing aves
Sorting, arrival and departure station

Serting lines, blast furnaee
Vagon tilting equipment

Ore grading

Ure aixing

Jinter plaat

sl By
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6,

7.

8.

9.

10,
.
12,
13.
14,
1%
16,
x?t
18,
19.
a.
a.

.
0,

2%,
.

».

»,
».
n L
.
n.
M,
3.
Je,
n.

».

Blast furnaces

Ore bunkers

Kineral stoeks

Canal wharf

Derr thiekeners

Gas eleaning

Amenity bloek of Dlast furnaee meetions
Pig easting machine

Pig iren stockyard

Gramulated slog chorging
Open~hoarth sing grusing yard
Serap stoskyard

Stee]l plant serting lines
Mool plaat

Continuous casting bday

Asenity block of steel plant
Conpresser station
Refracteries stere

Puel oil storage tanks
Stripper bay ,
Cooling lines fur inget menlds
Yorks offices '
Central lsberstery

Inget stoskynrd

Belling mill shep BD-TI0 and 6%
Rell taraing shep

Amovaity block of the relling mills
Blees steckynrd

dedium rolling nill shop P-5%
Saell section relling mill shep
Pump and filter station
Universal aill

Bleom stockyard

Sestion welding vorkshep
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40,
41.
42,
43,
4,

Anenity bloek

Central stores

Haintemance workshop

Mill seale dumping arce

arrival, departure and sorting station
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Works production in aceorcance with rresent Losition

Sera) Fig iron

Steelnaking plant

oill D 650 il ‘




Tableay 3

Production de | usine d aprés |état actuel

XA
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Table 4
Vorks produetion after modernization
Blast furnaces
. 3ought-in
sorap
Uprising
Steeln.king plant ‘ sorap
i‘ 7?
il D 7% Mi11 B 5350
| iversal BSmall geeti
111 D 650 i uif1*4o8
Section
welding
shop
Soctions  vide flats Welded  Smell medium
' and sheet sections sections sections
bars and bars
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