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This paper describes the development of energetics of the Soviet Union iron snd steel
industry over a period of 50 years. It considers principal kinds of by-product energy re-
sources used in the iron and steel industry and those of the energy yielded by the by-pro-
ducts in production processes.

The development of energetics is shown in connection with the rapid growth both of
metal production and of operational unit capacities.

Periods of forced delaying in the development of iron and steel industry energetica
in the time of intervention (1918-1921) and the Great Patriotic 'iar (1341-1945) are marked
in the report; its rise and progress in followed years are shown.

It is noted that even in the years of war encrmous work was carriad out for displacing
the metal production to the East and for increasing the energy capacities, This created a
possibility tc produce more electrical power already in 1945 than in the pre-war 1940,

The Energy balances of the iron and steel industry" section gives the characteristic
of fuel balances, their pattern and development for a number of years. The effect of natu-
ral gas use on the fuel balance pattern is considered as well as that of intensification of
blast furnace production on decreasing the blast-furnace gas output.

Fuel utilization in metallurgical processes and for power-heat and compressed air
production is discussed as well as the specific fuel consumption for the principal kinds
of production.

The "“Energy providing and power =supply " section shows the provision of metallur-~
gical unita with electrical equipment, its modernization, improving the control systems,
automation of drives and telemechanization of power supply systen.

Incressing the power consumption in the iron and steel industry and rising its pro-
duction at the works power stations are shown. Due to the development of energy network
and district power stations the shere of power generated b; works power stations in its
total consumption in the iron and steel industry decreased from 63 pe’ in 1950 to 25 pet
in 1967.

The "Heat supply” section describes the development of neat supply of enterprises
and neighbouring towns. The characteristic of heat balance of the iron and pteel industry
is given according to the heat supply sourccs and their development by years.

The lron and steel induetry is a large source of by-product energy. The "By-product
energy” section considers the by-product hea. and tuel sources, the parsmeters of wastc-
heat installation operation, their productivity and efficiency.




The data of waste-heat boilers, evaporative cooling invented and widely used in the
Soviet Union, waste-gas hoods of oxygen convertor shops are given. The methods of utilizing
the surplus cnergy of gas pressure (1,5-2.0atm.abs.) for exhauste-gas turbines for the first
time used in the USSR are pointed out. Relative values of blast-furnace gas yield and of its
loss decrease are given ror 25 years.

The largest in the world coke dry quenching stations utilizing hot coke heat are des-
cribed.

The "Water supply” section gives the schemes of water supply and the data of water
consumption in the iron and steel industry. The large water requirement led to a necessity
of building artificial water storage reservoirs, channels, sewage disposal plants, plants
fer supplying boilers with water, power-and waste-hcat installations.

The"Compressed air supply" section gives the technical characteristic of installations
and equipment to provide compressed air for tlast furnaces and air-separation apparatus at
oxygen plants and for technical needs of the production shops of enterprises.

The "Power and air-blast stations" secction shows the development of stations relative
tu capacities and steam parameters ol boiler units, turbogenerators and turbocompressors,

An extensive use of high parameter steam is noted as well as combined heat-and power produc-
tion.

The importance of establishment of metallurgical enterprises and development their
cnergetics In poorly developed areas of the country on rapid industrial development, growth
of population, planning and organization of public services and on cultural progress of
these ares ic shown.

The "Oxygen use in iron- and steelmaking" section deals with the effect of the iron-
and stcelmaking intensification on the development of oxygen stations. The increasing of
capacity ol air-separating units and of the output of oxygen stations are ocutlined as well
as increasing Lhe productivity and capacity of compressor installations. An outlock of
oxygen station development is considered taking into account the requirements for the
oxygen purity.

The "Automation'" gection gives the data of development of production process automa-
tion in tne iron and steel industry and of the effectiveness of automation of separate
units. The status of automation of principal processes of iron and steel industry and
the technical principles of some automatic arrangenents are given,

The "Air- and water pollution control® section illustrates the measures for gas
cleaning and sewage digposal carried out in the ircn and steel industry. The rcsults
obtained are pointed out,

The "Organizetion of energy equipment maintenance and repair" section makes an account
of principal problems. The expediency of centralization of energy equipment heavy repairs
at specialized trusts and industrial enterprises is cutlined.

The "Outlook of energy economy development" saction sets forth the main trends of |
develoging the cnergy economy of the iron and steel industry for the full provision of |
the production consumers with all kinds of energy as well as tne problems of improving
its techno-economic characteristics.

The further development of the iron and steel energetics will be carried out with in-
stallation of the newest equipment, with modernization and replacement of the obsolete |
cquipment and with an extensive introduction of automation and telecontrol methods. The

research institutes and specialized enterprises have been established for solving these
tasks.










ENERGETICS O 7Ms [RON AND STEEL INDUSYRY
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The experience of the induatrislizstion of che poorly developed regions of the USSR
has ahown that :reating metailurgical enterprises there favoured, to 8 great extent, the rapid
doveloping of thelr economy and culture. It was the integrated 1rou and steel works that heve
beon mainly bullt i thes: regiuns.

Powrr plants equippsl with boilora veted for stoam prescure up Lo 30 atm. abs. and
46 temperature, wilk tuviigensrutors ot rated cgpacisy Lo 2% M# , wiih blast-furnace
turbullowers drivan by stomm turbines of 1¢ MN¥  cuapaciti~a have bren bulli at nany of new
worksg.

Eleactrir.a) machrones [ 'upber repacily with ‘opraved cerirol syatems were ugerdl to drivs
the machanisds of meteliurginsi uuits end rolllng mills. 4n olectric motor of 0,000 kW
capacity was osed wo v e Cliad Sovies blcomiag in 1032,

Tue ¥ron and steel Industry chergetics was subiocted &0 couslderanle cennvation snd
dowelopwent in the yeurm of thi tirst Flve Ywer Plans £ 1930-1940) due o the huilding of new
Mognttoporaky and Kumetsky mete!lurglical comblnes, apporoghsial, Azovetal, Irivoroghaky and
othesr tron and steel woirks ar well no tc Lhe reconutruction of Dniteprodsar jiusky, Xramatorcsky
amg vthier lroa wng s toel wort,

i 1540 b total capecily of the power plants oh the Yvop and steel works smcun’ed to
over /U0 MW, wailch syreewed uwiw lave: of 1914 ten times and the capacity of separate power
plence tucrannod up to 120 MW.

The miergetice of lvon And ateed woiss eXpandsd Logetior wilh Lhe growth of wetallurgi~
ral wri’ capacities and with the riss of weial uredurtinm overteking the conmetruction and the
developaent of the lron and steed preduction stself.

If in 1340 slee! output reached 18,3 miltlior tons againut 20 thousand tons in 1924
{l.6. 1% increased 33 Limea) then Lrobbat time eiccwiie power gensration amouated to
Sl miilioe kWb, ilo. elipost 10U tines uigrer  tan ja 130,

In the years of the Grmat Patrictic ®ar (1981-3945) tha rites of develoring the iron and
stecd Liadustry and 1te energetics wers conoiderntly reduced, fy the end of 134" {he rated
var ity of the lvon and steel worky vower ~ionbs docresse. Lwice wgrinat thet of 1940, In
these yearis eROrMuus WoLK %AS accom) .isned for displaciug the iron and steel works and onep—
gerle aquipment Yo thye eastern reglona ol Lhe, country,

In spite of the lusr of the fetai Logleond enterpilscs of Lie south and central reglang
4 the count oy Ao 1945 the productior of clectriral power at the pussr plunts of the Lren
rod stewl workia amounved to 3,292 mijiion kWh  or by 14 pet more Lhan in 1940, The capacity
3Eitlcient axveeded that of the previcus years (ad smounted Lo IR~ pct, This was sttalned
Tag to the sacelieat maintennusce of power pilant equitment,

During the pnat-wai jeriod tbha «ner sebloe o the ipon 0! stee! works of the Scuth of
e counbry us well ac st the most of <ld irok and stuwe: works -f the Trale was uimost com-
pleteiy renovated due tn the jnsiallatior of pew and @iy sconomic equipment,

B

Along with the buililng of new cuterpriass of the iron wud stoel trdustry and the
reconastruction of exiatliy oner eanrgetics has heen nlao developod,

Progently enuryves!ce of on 1ron and stesl warks tepreacsn®s & large complex of different
~qulpment which ie ¢f & consi@erable (nterest due %o ltg crppoglitiog,

boorgy balancc- of tue iron and abco, tndustry.
A, Mol and 1t cous wpybion

-3

he iron and sueel inuualry 18 one ol the lavgest congumc~s of tuel resources. The fuel
comsumptien 1n referonce fuel units (incluidng rok.ng coels) smounts So ahout 10 pet of the

tutal fuel minea in the couniry. The onteipiises maet »vhout half of 21l censumecd energy-pro-

Jductng fuel from Lhe .o-cailed by~product ¢nergy gouerated both Lu iron and coke production
- 2 -




aod when emriching coal, It is one 0f the main technical features of the modermn irom sad
steel industry.

Thus, Lhe fual balence of 20 integrated iron and steel works repregonts m intricate
complex of primary fuel and by-product fvel vesoumes derived Prom the priwary fuel corsump-
tiop for some of produciion Frocenses (tlapt--rnace aag cOke productien),

Sincs 1857 natural Era bas Dien used in rhe iron and strel industcy both as the Sechno-
logical Tuei for tlash furnaces and gt tn2 energy prucuc
furnaces tod pover instal lations,

As a v wult of that tLe pRYtern ot 1ol bzlance bas sharply changad. If in the total
fuel balance (by heat) solid tues {Caai) amow ted to “.oh potb oin 1945, then only to 16.6 pet
in 1960 and %o 4.¢ pet 1. Ty fas fucl reaspectiva Loakouwnted to 42,6 pet, 63,0 pct and
206 pet (Wig, 1).

Tae qa!.urai B2s concempiion at Lae e-e eI Yues OF Lhe irog and ste6l industry amounted
to 23 x 107 Cucm. da 13670 Aboul BY pet of ol Iron yielued in +i Tountry were profuced

lag fuel for mel’ing and neating

e

wilh tue uae of ; Stural Fang HH et of 11 Ouen~hearcth furincag wtve cunverted te b nacural
gas heuting,

The iatensification o Liagt-fumacy produc olon I8 provided with the improvement of
csharge quailty, She ise of Lop pas pressure, the Righ temperatuce bluat (up to 120000),
the vtiliration of natuial ga: ane Xy Gen. Tue yield of rlagt-fomece Kus decreaced by 20 pet
por tmm of ivonm in rocent five yesye,

The cousumption of natural gas et the caloelfic value of BO00-B500 keal ailowed the
deficit nf gas fuel rerulte: from deeressinge tone blast-furnace ani ¢uke-oven Ba8 vutput
to be eliminatad on well au the non-econumic 88« producarcs at the snterprises to be

liquidated.

A task of great lmportance 13 deureasing the specitic Pu-) counqmption tfor goods

output of metallurgical enterprises,

The apecific fuel consumption for wil kindg o products manufactured in the iron and |
steel incustry systemncically decresrcs. Over a poriovd 19%0-1967 the specific tuel consump-
tion which 1s ceaventionnlly detsiminen ay the ratio of all aaount of fusl tonsumed Lo the
annual finished praducts cutput (roltud groductn sutput) Qecreased Ly 3.8 pet (l*i(.:.z.):

B. Baergy providivg wrg sewer suoly,

In connection with il Srewbh of  roduction capacities 50 metoallurgical unita ang
entorprises on the whole a tecsseity appearcy tor gely ng the problems of power supply end
determining the squiprent SLructure iy goame ool Wisg,

The rise of mechanizallon and aULOBation leve] of produciion, which provides for the
intensification of yrmductioy PToCerset Iwqiired the gew technical principles of electrical
drive somtrol syatems in wran:tucturing clecurleald mmckinea rad fastrumentation.

Automation of Linst furnace Chrrging. way introduced in the USBK in 1937. The first
Boviet bloowing w.tn hom. tiestrical equipmery was put ig operati.i in 1932,

By 1941 the Soviet iron uni gtee? *aduatry had been squipped »ith modern electrical
equipment, which aliowed tne hign cutpub of netallurgical unita to be ensuiwd,

In post-wer yesrs i regteration of tue icon gnd stael industry of the Scuth of the
country, in modernisat.on of eX1etibg eniLevpriees and 1n conatructing new ones the fusrther
improvement of slectrica) QQUADEE UYL WAl carrisl out, auvomatec elaciric drives and telew~
mechanization of power BUEPPLlY HeLwo. L we-e wmeoducad,

The increace of outpui and capacity of exicting metallurglcal unite Isquired carrying
out the recomstruction and modarnization »f €lnctile delves (malanly of rolling mills). Tha
motors of a capacity considerably higter {up to 7.9 M¥)  cbun thome which has been used

- ’ -
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wtil now were installed.

The installation of ncw motors and transformation units was often performed using the
same foundations on which the electrical macbines of amaller capacities bad worked. Bimul-
tansously the improvement of automstic control syctems for electrical drives using the
contactless swiliches wag carried out,

Direct drivee sith the low spesd (ap tu 25 revs per min.) d.c. motors ave used for the
auxilary sechaniems (hot shesr, menipulators of sogging nills),

Simultaneously with the modvrmrzation of elaciric cgudpnent, the mechanical and techno-
logiaml equipment war recenstructed, As a repeis of corplex messuscu the output of some units
iocreased twe and more timen. The output of 1150 am Loooming aill was ralscd, for instance,
to 4,0~4,% mlllion tons pes year.

The present development nf electrical drlves in the 1rvon n.a stes. indugtry (blast fur-
nace opersclon,rolling, tubewsiing, vive msnufastiring and othat prouuction procseses) pro=-
vides fo. wide ue: of acdern Bud tsepumic mercury-are and solid atate rectifiers, scontactiess
alements, elect-unic equipmeat.

The aveilablc powsr of soila stete rectufiers 8% vine works accounts for over 100 MW .

Recently thirlstor rectitless neve been latroducea for a number of drives. A thiristor
slectric drive ot one of blooming sills in the Ukrsine lu now under installation; the pare-
seters of the rectifi.z wce HOOU &, 900 V.

The dynemice of alectric Arive capaclty in the iron and steel industry and, consequantly,
ita power provid ug is Jeterwmined as follows.

In 1917 the total capacity «=f elsctric motors at all metailurgical enterprises amounted
to about 200 K¥. Prsaently it comes up to 150~200 W ot one modern sbhop only. The rated
sapacity of projected transfurmer slesi shops would accounv for 440 WW. Pregently the total
capacity of electric machisery &t the enberprises of the iron aud steel industry amounts to
22,6 mlllion k¥W.

fhe rapid develcping the elecipric-power system of the country,bulldlng of powerful
district heat-hydro~ and wuclear power stations, creation of power system resulted in eco-
nomic expediency to aupply power for metellurgicsl enterprises from the power poal system
while the works powax chations should jroduce pnwar with vegard for hea®t consumption and
utilizing by~product fuel (hlesb-furnace and coke-oven geases, refuse of coking coal
cleaning).

If in 1950 power consuspiiop waounued to 63 pet on account of its production at own

power atations now it does not excoed Ihopnt (Fig. 3).
As a rule enierpriscs are provided wilRk power from networks opereting ov 110, 220,
500 kV, sub=gtations with trancfarmere ot op to 240 M9 are oxbenrively used.

Completbe dieiribution insteilations gad vienstorner saub-gtations, acctionailzed ordinary
pusbarse, asimplifiea but relisble schsmeu of protectien sre uied within the works power
supply rystews. At A pumber of the frea anl steel wuiks automsisun and centralized control
of sub~stations with the use of lelemecpanizatioa meaas have been introduced for relisble
and ecouumlt ower enpply.

About 1C pot of sil pgowepr produced in rhe countey is anuually consumed by the enter-
prises of the lron and steel industiy. Over nue last decade power provision par cne person
employeda in the iron anu heel indusicy jopcerescod more tnarn two times; power provision and
power supply sre couptinuovsly lucreasninsg.

C. Heat supply.

Increasing the metal proauction and improving lts juality resulted in enlargement of
heat ececty demand in the fors of nteam and hot waier. Tils is also contributed by increasing

-—f -
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Bsai supply for housing of industrial towns and for other industrisl exterprises adjacent
%o the icon and steal works.

Beat energy swduction 8% tpe enterprises [except that te be intended for slec'rie
power and rompresscd sirc prody - tion) increased raelative to that of 1940 by 276 pet and
in 1967 apounte.d Lo VLD gt ~e Ural incliding that - POWEr a'ations to 37 zilllon Gosl

(51 pct), tuat o by~produnt energy sources to 17.8 wi.lion Geml (25 pct) and that -f in-
Qustrial doilorbouse. to 17,6 misllon Geal 24 poe

D. By-produnt, LLETEY S0uLC e,

The precent fron ana atec: indust:-y g not only 3 arge congumer of Dany kinds of
energy but s coasideraie producer of Vy-product eneigy geusratead due to the iscthermsl ana
chosical tranafo,ustions during toe rrin_1jpsl retallvrgical Frocesses as woll ap to using the
refuse of coking :oa) clesnine, coke hve-te, gte.

Blast-furnacey sud cok.-oven gugen, ha Poysical heat of waste gaces ~L d!'fferent metal=
lurgical fumar ws, ..o neai | Larvated . cocking nigh=temperetures furnscea and vnits, the
heat of rot coke, the potential eacrgy of Lo vasws of 0laast turesces were partly used
during ®any yes: < or were not ueud at all.

Ovar ‘met years utiliests on of by~product €OUrEy ned besn enlurged and woulcd Le in pro-
gress late: un. The Soviet orprrts in Lhe Ileld of encrgetlos are plonesrs in this respect.

It in 1940 the gveame Pla-is-furnace gas (csecs at all of the iron apd gteel works of
the couniry amoun'ed te <ha petr of the totgl output, in 1967 they decreased to & pct, 1,0,
algool Tour timew, In 17950 there wore oniy (our waste-heat boilers ani now 292 suwh boilers
ar¢ in oparacion producing sbour. 1 millon Gear  of heat por year, which resulta in the
econony of more GLuan 2 mil'ion tong snualy ‘n refersnc. fuel (7000 fLcal rer kg).

Waste~-heat bollers are Installed after spen-hearths and reheating fumac e6, convertors,
roasting furnacesn. Steam presgure of waste-beat Lollers am dnte to 45 atm. abs.; thelr oute
put accounts for 40 toung of 8team Der hour,

H1g. 5 shows the KY-100B waste-nemt boiler designed o ha installed after apen-
beartt and other heating furnaces. I[te priacipa) diffe-reace from nther typer of botlars
cousiets in availsbllity .nly one vertical gne rlue in whicu all heatin, aurfaces are located.
It accuples an ares woich it bwo tlaes cmadler Lhan ususly this allows tu ingtall 1% under
auy condltivns. The waste-heat Foller nay te squipped with aNot blasting ot heating murfsces.
Boiler parsameters: prescurs up o 4 atm.ads,, >utput up to 20 Geal per nour,

Bveaporative cool ing of open-bheactr SJunaces,

Tbe mesuliac parts Ol open-learth furnaces spersting under quite lieavy tomparature con~
Altions are wsuslly croled Ly i roceas woter the Toneapnion of wiadch smounts ta 300-400 cu.m.
per bkour and sore “or lerge furnaces, The heat of couiiny; water s irretrisvably lost in
this cuse.

A new metiod of open-heartn cooliuy named “ewaporative c0nling™ wam invented iy the
Boviet Union in 1447 and is verensively s1,ed, The drun~se;aretor fed bty chemically purified
water 18 Lustalled over an open-herrth furrace, Pubes congected with the ilower part of the
drua-geparetor supply toe cooling weter to CAL:BonuS, frames and akéwbacks of & furnace
(Mg, 6). The watec partly eveporstes ia coaled ~lementr and ateam—water mixture rises to the
upper purt cf the drum. Steas | separated from the steam—-water mixture in the diumyg the
wator recirculatca for Furmnace cooling, tre gteam 768 LO consumers.

e application of evaporative cooiliue allows the water consumption to be decreased

50 times against the water rooLing, the 1:fe¢ of rogled o emente Lo ve relsed four or Live
tines and more, the steam produced to be utilized,
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As of Jemusry 1, 1967 278 open-hearth furnaces operated with evaporative cooling,
In svaporetive cooling systens of open~hearth furnaces 7.3 mililon Geal of heat were pro-
duced La 1966.

Dogens of blast furnaces &nd besting lumaces of relling wille have been changed uver to

the evaporetive couling. The tota. atear proqu.tion of cooliny ijsralsations as unts to more
than 12;5 giltica bons af siews el yexy, wolch ls ¢ a8l 50 i miiiion tous of rvefercncy fuel.
The pararetare ol & pressnb tomet~ dmuE. & @VRLOTGY ive cocling nebellaticn arei stoawm pressure
up to #0 atm. svs., ouuput up oo A foegy ers BOLL.

T4 was B coaminsracie achlevement u Lhe 1 oaia of repeated aze of [vel Yo pply the iry

quenching rvike atatlonu. Jobl] resoniiy .oke quenching wus cavried oub with wuber in ooen
towsrs. Applving the doy giencnlrg allosg 445 tonp of atess U the pressurs up Lo 40 atw.
abe, per Lon o’ Lot 0£8 s ne produeed, 0

The neture of thi. aethid amy be desc: lbed a8 fol.owe: hot coke it charged Trom a car
into & quenching lowsr (Fig., ') wha!r It 4 affecied by inect gon (nim apeny bluwng Deatar
where tta tempecaturs rines to L % tue G ite partin. combustion.

Rlast-Turnuce Lup gas WLh Lhit Lempe sabwre end st the pressure of & ate. vRuge then
enters the exhemit gas turbine Wwhere itd Lrestury decriapes 1) -G% .1 atm. gauge. Haviag
been used Lhe Liast fornece gas s direc ted 1o conuimers thiough the works gaes lipe. 4 gene-
rator i inotal Led on Lae uiaft oL the wxhausi-gaa turtine. The puwer pinduced in supplied
to the works power network. Jt has e calcul#hed that the asnual power outlput 2 an unit
with exhauei~gas turbire acy amouvnt t3 bt million kWh, The princeple scheme of sh exhaust=
gan turbogenarator s 8iiown in ¥Fige 8,

By-product eneryy eovrces at the 12on aad steel works ure fe from beiug completely
used] thelr utiiization is cstlmated of the ordar of 29 pcu of heat cousumed. It is provided
that thise valur ahouid he increased to 5052 pot in the rext 5 year:.

The worr 1o being carried on fur lmproving the instailations utilizing bvy-product
snergy and for thair more extuneive introducing Ln the iron and steel industry.

®. Water supply.

Tas mete. lurgicsl saterpriaes ronsume jsrge arount ol water Lor €uoling some parts of
nigh~tempcrature productior unjta, power inst. 1imtions, for cleaning and cooling of wasto
gases, for wate) descaling ond gcaln flushing at Lhe relling aills, Lorv nydroashing, for
hydrotrangpsrtsticon gud foar ofhe " purposed,

Presantly Lhv iron aud stesl industry of the USSR annualy consLurs more than
mx 109 Cu.,m. O wnler.

If untii 19:0 the waber supply cf Lhe ontevprises was in most Zases carried out using
the once=-throuyl scheme, presently almost sll the worky use to a great or 2 small extent
cecirculation of water whivn ig subjectec to purityiug,cooling and repoatcd use at the
enterprise, 48 yct 0O pot of conzsumed wakher 1 umed in recfrculation cycles.

A8 the capacities ol production and energetic units increase, the reguiresents to the
amount erd the. quality »f water ise. In order to moet lhese requivements the poverful water
supply systems and tha water storages witnh the capacity ot «0=600 w1lilon cu.m. have been
croated for the iron and atrel woiks.

Po provide water surply for pelai lnrgicnl enterprises possescing ingufficient water
resources the scheme ol water supply bae been developed in conpection with the genersl lay—
ocut and now 35 water ntorsges with the total capacity of about 1 2 10(') cu., of water have
besn built, thousands of kilometaers of weter pupply lines nsve been iaid, One of this
syatem is a channel the North Donets-Doubass the lengtn of whicn is 150 km.

More than 110 million cu.m, of chemlcally purified water are anpualy consumed in the
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iren ed steel industry for working of hest power equipment of heat and power stasions,
industrial boilsrhouses, convertor cooling installaticnms, evaporetive cooling fumace oquip~
semt, etec. The installationsa for chemical purifying of water with the output of 1000 and
Bore cu.B. of water per hour have been bullt at the enterprisea, the equipment installed de-
pending on the units consuming the purified water,

The feed water for high~presavre bollers is prepared st special plants usiog the tech-
nique of lvep desalination of Tresh Llnitial water. The thermal systema for purifying the
condensate derived -:m tha stesm used it production planta are being improved to provids the
Teed water of the best .mlity for beating unita.

F. Compressed air supply

The metallurgical enterpriseca consume a conslderabls amount. of comprested alr lor produce=
tion mnd technicel nesds.

Compressed oir at ths presaurs of 55 atm. abs. in amount of 000 cu.m. P6r minute is
consuned ar blast for & biesat furnace.

The capacity of such blowers rated to blowing for blasv furmaces with the useful volume
of 2000-2500 cu.m. amounts to 22-30 M4, An average specific eir consumption amounts 2000 cu.m.
per cu.m. of blagt furnace useful wolume. Compressed alc at the pregsure 7-8 atm,abs, pro=-
duced at works compressed-nir stations is used {or technical needs of open-hearth furnaces,
for rolling miils snd for other technical purposes,

Compressed-alr etations are a part of *he composition of works. Recently turbocome
preasors with the capacities of 250, 500 sud 100C cu,m. per bour are installed at compressed-
alr atations. The output of compresaors for air-separstion plants amounts to 5000 cu.m,
per minute; the capacity of turbodrives comes up to 27 MW, hdditionally a large number of
coke~oven and blagt-furnace gas compresscrs have been lnstalled {or gas vupplying the proe-
duction plants at the compressed-gas and other rtationa of the iron and stecl works.

Power apd air-blagt statiuma.

The energy equipment of powar and air-blest stations is continucusly improved. During
the first post-war years boile, unita for producing the steam power of 70 atm.abs, were
installed at power statione with the liquid slag disposal and turbogenc:ators with the capa~
city of 35 ww., At that time turbocompressors for blagt-furnace blowing had the output
of 3500 cu.m. per minute and turbine drives of 12 ¥, The automatic control regulation of
some units and assemblies L. Snergy equipment was only being introduced. The further deve-
lopment of tne ensrgy econcmy of the ironm und stesl industry was carried out using the newest
technical schievemanta. Boilers with the qutput up to 250 tons per aour and turbogenerators
with the capacity up to 60 4w and stean parsmeters of 110-130 atn. abe,, 540—57000,
turbocompreseors for blast-furnace blowing with tne output of 5000 cu.m. per minute with
the turbodrives up tu 22 MW output and steam parameters of 100 atm.abs., 5‘4~O°C. have been
installed (Pig. 9),

The total capacity of power and aireblast stations at the enterprises of the iron and
steel industry had amounted to about 5.0 mi.lion kW Ly 1448, The capecity of 85.5 pct of
total number of power stations is 50-300 ¥W per each of them. Automation and ¢entralized
control of units are introduced et .wer stations, which soneideravly increases the relia-
bility and efriciency of their operation,

The heat power demand of enterprises and tho:.r housing resourcas rapidly lncreases and
in 7997 reached more than 77 sillion of Geal, 93 pct or the demand is met by their own

resources (Fig, 10),
It is euvisagad that further development of power stations in thc iron and stwel induse
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try should de carried on using the stesm of higher parassters (140 atm.abs., 570°C). The beat
.and power turbinec should be instslled or the steam take-off for maximal powsr production
when consum ng heat should be uged.

Tor fuel br' i of worke power stations is built up as follows (hy heat)s: gas fuel
77.3% rct including blast-iurnaco gas 15.2 pct, coke-oven gas 15.7 jct, natural gas 26.3 pet;
ooal 13,1 pet, intermediate producte 7.4 pct, fuel oil 2.2 pot.

About 57 pct ot a1l fuel consumed at power and sir-blaat stations should be credited
t0 the by~product wnergy sourcos of the enterprises.

The powe. wtations of the lren and steel industry provide with electric and heat powsr
the neighhouring housing ond industry and contribute o the development of total possibilities
of poorly devsiopti &rsas,

One may cite as an example building the Kuruetaky Metallurgical Coabine in Siberia in
1930-1933 where the density of population was ogual to less than one persgon per sq.km.,
and the neareat 'own waz situated at tne distance of over 400 km. Simultaneously a large
town and u lot of other enterprises were bullt there. Presently the population of the town
is about S00 thounaud of peosle, ther: are 5 institutions of higher education, more than
80 secondary schools, thaatres, palaces of culture, clubs, libraries, a museum, etadiums,
some deaigaing-and ceareuch ingtitutes, etc.

Oxygen 1s used for intmnsification of production processes of iron- and steelmaking
in metallurgy. The output of :ir-separsiion plants increases and their equipment is compli-
cated for the sake of extrac.ion of rare gases-srgon, siyptone and xenon.

If prior %o 1945 the iron and ateel indus:ry had sir-separation installstions with the
output of 15=30 cu.a. per hour for tachnical neuds only, receniiy the alr-separation units
with the output of 17,000-3%,000 cu.m. per hour hegan to bLe instelled.

The output ot ~ir-separation stalions at scparate iron and steel works exceeds 110
thousend cu.m. per hrur; these statiomn are a part of energy services of the works.

AMr compressors for air-separating unite with an output of %5,000 cu.m. per hour
are equipped with the turbodrivers with a capacity of 22 M¥N.

Th~ cxygen production require? considerable amounte of heat or power energy. Increasing
the air-separation unitt output decreascs the specitic energy consumplion lor oxygen pro—
duction 2-2.5 times versus thws oxXyges instellations operating wi-u the high-pressure air.
The blast enricned by 1 pct of oxysen increas-y the blast lurnacce output by &¢.S pct on
the aversge and recreage) tu: coke consumption by about 1.5 pet,

In oxygen Liowing the vath of an open-hearth furnece itse output incresses by 10~20 pot
and the fue) conpumption decreases by 6-15 pct.

In 1967 30.8 million tons of iren aad about 52 million tcns of steel or 38.5 anl
51 pet, renpeotively, cf tolel production were proauced using oxygen. At the same time
with the oxygen production the rare gases, Brgon, Xenon anc cryptone are produced; they
are widely umed in the national aconomy of the country.

Recentiy nitrogen veing a by-product of oxygen production is more and more used as
o protective atmogpliere in th-imsal treatment of metal, in fertilizer production, in con-
gervation of heat eculpment, ctc,

The further ‘ntemsification of metailurgical production depende in many respects on
increasing the oxygen production. Accordingly the building of air-separation units of
still more output is planned and tbe requirement for the cxygen purity (99.7-99.8 pot 02)
is {pcreased, the centralization of oxygen prouuciion and distrihution &nd the coreation
of reserve capacities in the csse of peak demand are envisaged,
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\) crelopment .

The automation of separate units and tschnelogicel processes at the aotallurgical
.enterprises of lLhe countiry Legsn to ba uged in 30's auly.

The extencive development of sutomatimm in the lron and steel industsry began in the
post-war yerre, A rumuer of rosesrch and designing inptitutes bave been drewn in for the
anboration «1uding; the aulomatlon gervices in fhe Lo 07 centreal Llehoratarian of auto-
matiom have beon srtabliabed ab Lue BoSEiurel-ol entervr'gas. A number of syutema and means
of autamaile Checuing—vy, ¢ Gzl ord connpa), of all zetallargloal procousss have been
developed and inbiadawr od,

The ovpplicatiue 5F the woans of compuling  tezhniguoe and on-line - omputere In the
iron and stecd Insuatey wase & tew slogye 1 =ne leveloprant ar zutomution shudles, In Lhia
countey these ot tes Legen sevelopdng 1a (he inpt devcade and s.oae posiiive resuite heve
been oblalnesdi,

Phe Llast Purnaces of tide TONCLTY are pres oty siquivped wilth the aystexs of wutloma-
tic chargrag of vaw materdale, »00b thoae rop stabitlize toen ot temparature, and contrel
of humddity, ot Bissl aneoni ant oy Ay Lrengure thevas. coudivioua o muave benting
are BULORAEtICally controllaed,

The sysleic of putouaits vlaet one petlura. g8 Cliurlbutior among wae thyeres 1g
belng totrod: ed, The econupie 8if3c ter s Adue 14 *he s ioductiun 4 thenw oystemsn vesults

i ipciesstng 1o Foavreoe A o By LR GOt Lo Th degissaing cime Ccaremption vy

2.9 pet, The vertivaticnn vl aunons®ie centisl of olact. Matece pleotans foe earried
out using toe coapuiing techulqus  Fresent i Ofd-1ine comyulers upwcats with hlast
furnaces Of tre Drerilossy nod Rolvorcombiabad § o0 &0 stea: worky. Qeailzing the computer
recommundation: contrivules (o the stabilisabion of Linat furnecs thermel copditione,
provigees for ccke savine of 10-15 kg Per btaa of lroa gnd Cor Lpe reasling the oubkput by
1e5-2.5 pot,

Tha ievestlgebions 1or - Leating e Bynbem of contial, zed ontrol of blawt rurnace abop
operetiot 4re bulng =arvisd cut,

A nugbai of automatic contrel gystems whicd cadnly cuvars shie heat puraseters of Lhe
precens are Gevelcped and iniroduced {n opem-hoseth furnace prod.ntion, The woat offeccyive
16 8 syctem ot autome:l. wantrol af “neywas =ond:Lloos whici esbreces the perioda of
charglog, pretestine end aeliing.

The apollentiun of thiy oveten incrousen the opcti-hieRTir furtace output by 46 pot,
reduces the siecilic *Uel crnsampllon by .q pehoead eliminetes the donger of everhestiing
the cheguerwork.

A nunber i elem.cts of ¢ unnol wical matemetion all~wing Lhe hest orerations to be
partly adtomated have Leon infroguced Ln o the e 2bing uiygen-convert:T 84008, Bome pre=
mifes bave Leen ecateb!laned Yor Lotroou tog the suatomatic ayelems with Computers to
conbpel the oxgornc oaverioo melting.

The operation iny altomat:un of eleCyrone Ll Jurgy re cnblensivoly carried mt,

The quivk~opurvting [ awo it 1on VRg aebUrE uatng computiug !vatellations have been
intraduc od Sppoordoatery sy 0 s teoomaking wic- CUrBaces, AD 4alome’ o programmloy-iogical
Bystem for contlunlilug *us o o f.in cpavalion aar Ywer oL eatad ang needuced,

This pyptem wouid aliow tpe sutimt of furnsces o e e ressod by G0 paL, the
POR8r consumpt ton L be pedueod by 25,0 onty the sonopelalli. Laolusblon and sulphide
content to Le lowered,

A gyotem of avtoerabic rontrol of metal level in *he  woeids of - nLIpuOts Casting
rlants has Levn leveloges and intrciuced. The cyatem rosulntes chnnping the at.and withe
drawa: rate.
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Work Tor sutomstion of stiip vhlckess ~opirol has been carried on in rolling production
st meny works., A @ ougber 51 thr iron and atec. works syntemoe of contactless control of
main Arives eni thous ol the prriac Lpel mecbsnd il ~f copgibg zilis hava Leon jintroduced which
allows the oneration eroie of rolling ®iila Lo L8 seduced by €012 pou, the power conguspbion
10 be droreased b T=i0l oty the wosual saving ot an order ¢! ACn) wnoasund pubhes pec one

mill te be provided Tov.

Ten nownoters wod dovicas Yor optinal cutring of villets ava bar rolled product. have
Waer Antmodaned at the euitvu.

The uotopntic wvitteme ©or abet BOCLILE ny zutusncss Al delo. ta o heed lnireuced
tate fodwneial speeatlon atl the pheat Lesring w.chlaes of Tue Maemnitoporeky gousllurgical
Combiipe snd ol th Uhecopovess bran snd Bteel wWourna,

In tkp neares . vaars e slfoviia c iogp ovialtired 2rgan call o3 ard apberprioes of the
tron snd steel Induntey as Lo B cereentraced oo tuae suWhopatio. STUTHR trovilng the asvimal
sitect o1 the nsbional sconory i Giw couptrg. thip ecre sortanra ho the craation of coaplex
avtomation Eyureme = L. The ium af on=lire compoters as alatering pisabu, oaygen convertors,
hot end culd striy roilin. wilin wni nb othet srojente g6 voil ad of autcae ted syatems for
aperetlanai contreel of prouss blon pProces 1ee ot Lrap snd steri soivha, Subenuking plante und
at maniug and tenefion*ien comtiner.

ALy -mpc waleg gl lubtion venrtxas.

In thy recent gears u constdecalie atbrution 13 paid o the pectisms of cleaniug the
indussxiai Alscharges aavo *be atmcapherse wivh the alw of cowabing & polluiion-tree arr
teaio al the anterprise.

Oleaninyg the sinieriaf viunl Foleq not anly Treel hwt but (0w sulphasenus 2 Gmpounds
rapregents a i fientt piovlems The yreat grtentinon 1¢ patd ko thas presi=e ans thery 18 &
hupe 0f & posilive rolutian,

The techuical anlutione have haen found wnt Lor raste-gas lewning of the cper=hearth
furnaces operating with oLyzet injwctlag, The wet and electrsetatic methods of gas clcaning
arv ueed. Recently, due to the tiae af reguirements vor the ¢leanliness of waste gasen in
hydreulic rloaning the venturl Pibas we: v 2sed, which hwe iwbrove i the nuality of gas
2leaning and orovided the uone Plerarle e.ncmlc eITect s egalnat the other metinode of
cleacing. This mebhod 1o uetl for Liast-Fudidi s, oxygin-converton anc fe:yoriInyg~lurnuce
#as cloaning.

Pae wat metuoel witn the e ~f Jentuct tubere and she dry webian witn that of alectro-
ateclo precipitatore are worline {50 §YA crenrine 9f Dusu=heRrih etelurdang produ bion.

the 4-F gwltistag: meinoan 2f Tine gas ClesrloR using i elostpostatic procipltators
nas besu avplisu o e refrectory l-duniry.

A uew denripr ol gan olear toe owtelianion Toooareeturnsees heo Leen prepared.

Pre pas clewine weeilbaiions oL pregstt aeslen gAVE B possability €or aecressing the
quet content 91 hles!etipuacs gRatn s omg por culm,, that of apun-let i gagas o
80100 mg 1er . To,y Ghat o Tersoaillof - iurnais genen b L) G Der GULDL, and that of oxygen-
correrior wanes Lo TWU=150 afn per tu.th Howewa:, copsilerasdle wark in rarried oot {or
feproving vhe g citanting systeds UaL nesalinogiald procuttlion.

Poeaeot. s n tunk do et Dnro oo tax prigyin, o eGlvias uvhe wrobien of cumploue pol~
Lucion sentrol o a3 envi=amert oy whber nf lagz obrllugloas enterprises. To suive
this rask detailed luventigatinoms o4 anit “prrat. oo, af aualitarive and gquantative cliae

racterintiGe of tus dust and the chealcalis Larmiuil lapurib.es ere carries on wich the
helo of resenl. inctitutes. Simultoneooualy work vor lanioving tha technelogical procecces
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is cerried on for reducing the harmtul discnarges.

A graat cuebel of sewage dlspossl installetions have tean built ond put in operation at
the exteroriges of tha iron sad stecl induetry for wacte water cleaning. Horisontal clarifiers
sre umed lor purifying scalc brariug wesie walar ag well as radial insteilasions rTor gas
cleaning plent water diopossl. Acid-couialining waate walsr i treat:d 4% peuuralizaiisg plants.

At a number »f entereorises the Lnulallavions for Lion vitpinl extrasction Trow tie wambe pickling

golutiong nave wen uiil b,

Qlime  otoroces auoomulating solmes of pas sleantag glanbs, neuvtretirzation natallatione
and other wiiiiar planin Lale tus, w dsly usel,

comolderatls sork e pianaed for furiler pollavies contral ol ‘nhe water Jlejpocsl at the
fron and steel iudiitury entexyir.egd,

LRSI ALN 20, 2L Sl KRR P bk R R PTG LY SRS

The enuray »inment of Lha fron oo Jises lotustey which o8 fotidemte i 1t variaty aud
pwposes Yaqulres 4 good sresn.sutlon of waintensies ani cepsits In order to wninterruptedly
provide produccilon uniky Wil all wle.a ol EREPEE AN servLrEE.

The enetpy vort ol cvevend Mehl luigliil Cubery iees e20Uned Lo IH-30 pat 6f baslt proe
duetlon funda.
enorgy souircent i tle anstgr services 2 oo entorusieds. The snrezy equinment malntauance
1g carried out soconiing ho whe Jacsal lnstiuntioue developed on Log tasile oI "he Rules of

10hg ATe EDKAGEN 1IN Lius meintenane and repalra of

Technical Malntenano: ar ba fprani®, "o ules of the Htate Mined s feoinlond Ianepoestlon®,
stc,

PThe pouscnnel endase il Sav arintensste of anecey squipnect sae tratned snd fhelr knowe
lodge of tr: eguipsent, ¢f the rulss 6F cpoeretlior aad lasiiw Sl e exanined,

rhe ruandng aand proveniive enerxy oQLipmont reapella are carcied a0 vy the persomnel
of the shopn and entaryriacs, The overhsula wre arried out By ther perrangl of the onter-
priges with cohe belp o0 oiber speclaiised osreanlestiong. The cen-raifzativn of repalic ia
performed for dacreasimg the ~uset U overhauls and for lwpioving the guolity or work Loth
ot the enterprizes swi! in thn drvom wnd stesl indusizy e the swhole,

™o "Epergotchiamen”™ sveclaliged Liustl nbve beer satshlishad in the lror and steel in-
Justery. They nave lodwirie! enlecprlises (o osrgunizsation and cerforming the contralized
repeirs of the priveinal ecsrgy syulpeant and 1ov the engiovariug ostpervicion ol Lbe
energy squijmernt cowdidions énd for the vechinincul sseletance %o uhe enbamyrines,

Qutlock ef Snogdy e@ikaRend cofsliRmect

The Sovial mebelidrgy bas rtuppsd ths WC~-pillior-ton level of thbe smunuas production
of stesl. The ouliook of the Lurther developmrnt of the frcn and eotaeel industry 1o euill
more igkprepApive ootk ii the lparezae of amoult end in the igproveapent ol aatel juality.

Po provida puooducticn €itth all kinde o0 aneryr servi.we &cJd b rRlss 1ty sconomy &
consideyalis fTurthar iaprovement 0 complex mnd large enorgy setrvices of the entecpiises
is plaoned.

The Hcat powe: ceomoay orveidpment 1o procecce? wing the snstallation of the bollers
with the uvutjpiit wp to 4l wone oFf sirsm per nour  rated for whe steanw peatinme up te 1480
atm,abs. and Lne tamoerawure oy 1;.‘70"\:, whe heab- sod power statioen tirnoegeserstors with
the capacity of 00 Wy, twrbrooss. osuors for ciast furneen blowdigy witn b capacity of
30 MW, alreseparsiion anits wita buae outpub (ty oxggen) un Lo 0¥ wf‘ au.ie. per hour,
Work for intrwtusine the exiAusb--gre tirlopenerensrs #ad she gas turtlines ss the cives

for turcecompresiors 1i veilg corvicd out, Moasurgr oy 14 0ovias tite ‘ecmical level of
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the prinsipal energy equipment of the enierprises are carrvied om.

¥hen rating the heat supply of interprisca cocawning heat in amounte more than 200-30u
Goal per hour thorougn veokno-accnomic calculations are carried out to determine whather
1t 19 more ecmomiv to DULlW heat nnd Sowar atatiosps or bolierhouwen, Roat loade bsing
400 Geal per hour snd mexe; the heat eupply ts Ge & tule pertoimed rrum heat and power
ztations o frew the lazter and the noak waterheating Lollers toeethwmr,

In the tr~r and wtes: industcy Guere 4y 8 ainetderable lenaal feor cold for cooling
electrical manhiuere, ventilstion, corditiopicgaty inclellations, ate, The low potential Leat
venel8bol Ly the wlllilzii; Inetallatijon ot fviporative cooling and cihers say be used for
ohiaining cold in specisl planva, Tate amp ortant grouiew of the schailungy beging to be
cnrried Gut wi some worvs soc iz he be devr loped.

sreat wark Lo oslannsd ter dncbatlivp fuste and fon vlsaeing ayptamn Lo make the wasSe
fusts of mebmlurgls al aid energy ueits wLil he erulpped wath more peglect cquirnent, more
reliable wned mnru oomplet. susomess @3, ddepniuning, comonasiatlon sod tolevistion syscena,

A number of mennusern bn ulzuaned for ingarving the madntenerce nad cepalers of energy
BQULpLENL, 30w Yrands Bave Decn c#yeales Sealing feothedr acnwralloal ion elther in the
Ministry of Perroua ¥ telivegr o the USHH slope ar tagolive 4ila other dspartmants.

Speciallzed fratituten Lo a:l noprc.e of wergatics wd autonntisn dave heen omtablished
for a systematic lmpocovenent of .he #UETEy estVitun o the ertessrises, develeplag and ine
troducing the pewast end morn perfact Shargy G0 pmantyaatonation systeng sad instrumentas
vtdon, Tor developlng moacuarss Zev the tes! il Llrenion of foe) | elsatric Lower and L =PI
Wuct enetgy Bourves, I'nt air~ sud waisr polliblor contiol wt she enterprises.

The ixon snd nteel LAduESry sy, ceriden, ludustried suteryricce 1n the arxuse of the
Urals, the Uzraine, theCentral Asiay and Lie Touth of the country which ecrompliaL designing
the reconstrustion and the LuLlding of ensrgy inatal ~aticne, starting and utting-uy work,
inv.stigationa and sngiocering supwervialon of the onergy ssrvices of the anterpriaes.

Tne avalleble perscunel esplored me the sncvgy ssrvites ol the ynveryrises snd in the
research~ and designing inetitutes and organtzatizng mentioned above can muccesufully msolve

Lot 811 the problems oF the further 1ran and wtisl treaushry duvelcpineat,









