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SCUMMKARY

In order to contribute to the further development of the iron
and steel producing industry in the devcloping couw tries, it
ie important to inform all the responsible public and private
authorities of the current tronds in planning and construc-

tion of LD steel plants, It goes without saying that only the
economically optimum solutions ar~» dealt with, as,due to tho

generally stiff competition, close cost calculation is indi«-
pensable,

After a general comment on the various criteria for the lay-out
of LD steel plants, the specific features of the following
plant parts are dealt with:

hot retal system

scrap system

vesgsel unit

fume cooling and cleaning plant
additions system

lance equipment

slag system
teeming system
cranes

In addition to this, the exchanbe vessel plants and the
general central control of the steel plant are touched upon :

After a short look into the future, the paper is concluded
as followst

Steel plant operators will always strive to lower the invest-
ment cost, at the same time keeping in mind that the operating
cost shall be kept as low as possible. In the future, however,
it will be inevitable to spend more money than hitherto on
remote control, regulation,and automation (inclusive of the
computer systems), higher demands being made also on the tech-
nical knowledge of the maintenance personnel.

Moreover, the increasingly severe regulations on environmental |
control will entail measures which, desides the required de-
veloping work, certainly will be expensive,
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One of the most important tasks of the third Symposium on the

Iron and Steel Industry, organized by UNIDOQ, is to promote the
further development of the iror - producing industry in the ueveloping
countries, ,

Therefore, it seems to be of interest to all the public and private
authorites to know the trends that row exist when planning and con-
structing LD steel plants. Therefore, the following paper will

showv, howv these problems present themselves from the view of a
company owning four LD steel plants and, in addition to this, having
been a major - participant in the construction of many steei
plants all over the worid.,

At the beginning, I should like to point out that, of course, only
the economically optimum solutions shall be discussed here, as the
generally stifé competition necessitatesan exact cost calculation,
now and certainly also in tne future,

In the following, after responding to the actual trend resulting
from the experience gaindd during many years, lines of future devel-
opment will also be outlined.

With the ”}fsiz'st thought of constructing a steel plant, the
annual capaecity in million tonnes is taken " be an important
criterion. This figure not only serves as a parameter for com-
parison of the steel plants amony each other, but in most

cases alsc is taken as characteristic Figure, when the capacity
of complete iron and steel plants is compared. If we nov observe
the generally applicable formulas on vessel sises indicated on
Pig. 1, which can be calculated from the apnual cepacity given,
the following can be saids It is recwimended thet thess formalas be
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As, however, it is the duty of the planning engineer to find
the most economical solution, it is important tou scrutinize
as far as possible the above-mentiored influence variables,
Some of these influence factors are 11so time-dependent and
(ne can say generally that almost all over the world increases
in capacity of the steel Plants occurred within the course of
operation,

Undoubtedly, tne knowvledge of these factors negatively in-
fluencing the production hasg increased in the course of time,
30 that in this fieid a1 higher accuracy of aim ig given.
Moreover, by the stiff coapetition, a simpler layout with

less production reserves is forced, Therefore, the high in-
creases in production were possible in the past without
too high additional investments probably cannot be reckoned
vith any more in the Puture.

In the former times of LD steel plant construction, it vas
doubted that with three vessels installed two of them covid

be kept in continuous operation. Now, there are certainly

no doubts of that kind., On the contrary, it is even tried

in some cases, to operate all three vessels at the same time
for  as long as possible. :

This method is practicable since the invention of continuous
casting, as a slab storage is quite capable of making up for
certain discontinuities in steel plant production. But also

the planning engineer's task may change, i.e. to obtain a
maximum production with the space given, This situation occurs,
. when in existing iron and steel works little space is
available for the construction of a ney steei plant.

Among other tclutions, exchange vessel plmts have been de-
veloped which have proved a success in many years' operation,
mmmummrermmmm:mtum
Future some ev m;aamu bave to be mm Taus, Pig. 2
shon a ncmfiﬁs ‘
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Thus, as soon as the Jecision on the definite size and number
of vessels to be installed has been made (urdoubtedly, the

most important figures in de.ining the LD sieel plant) and

6130 all the equipment grouped around the vessel such as dugt
collecting system, steel ladle transfer car, slag pot car,
lance aquipment, vessel additions system, ladle additions
system, in some cases the ladle tilting, tables, etc. have been
determined with respect tc tueir number and capacity based on
verious proved design formula, the material rlow shall be con-
sidcred in detail prior to vorking out the "lay-out®.

Based on the experience gained, therefore, in the future it
vill be tried, as far as possible not to depart from the basic
conception of an LD steel plant shown in Fig., 3. Projects
providing the vessel bay as border ‘bay or, properly speaking,

as first bay, must be considered unfavourable from the materials
£lov point of viev within the steel plant. A solution of that
kind will only be chosen if adverse circumstances require {t,
As environmental control nowhere i. the world can be neglected,
the sludge-treating plants and unclosed water circuits with
recocling plants entailing an increased punp requirement will
be of ever-increasing amportance and therefore must be taken
into consideration in any ce ie when designing a nev plant.

In addition to this, the entire utilities Supply shall be a
determinant factor in working out the lay-out, This is absolute-
ly required, as with increasing remote control, rcguuting and
automation technique, the space requirement for this equipment,
such as space for contactor racks, instrumentation, computers,
otc. will increase more and more, Parallel to this, also all
the cable and piping cormections will increase in quantity so
that, in oxder to save momey, ome Rhas to try to plan the pump
rooms and the rooms for the electrics as near as pessible to
the comgumption points. A quiok glance at the 1ist of all the

LD isteel plants in’the world clearly shows that maximum three
vessels are ingtalled in cne stael plant. Four vessels combined
umm; pmzwwmumu tﬂth tmncpm't
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These general remarks on the construction of LD steel plants

in the following will be supplemented by scme furthey comments.

§2.0" Hot Metal System

In order to obtain as far as possible an ideal material fiow
. in an LD steel plant, the latter shouid be planned within
the integrated iron and steei plant so that scrap and hot |
metal can be supplied in the most favourable manner. If this |
cannot be reaiiied, one will try to influence the traffic
routes ocutside the steel plant in such a manner that the
most favouraople conditions possible result for the charging
and/or teeming side. Compromizes in this field in the course
of operation always have resulted in disadvantages and there-
fore should be avoided in the future. Under the justified
assumptizn that not more than three vessels are provided in
one steel plant, the best solution would be to supply the |
scrap‘from one side of the charging bay and the hot metal é
from the other side, By this arrangement, also good slag |
discharge conditions can be obtainad (see Fig. 3). :
vhere, due to the unfavourable space conditions or due to
local regulations, the above-indicated, ideal solution cannot
be realized (e.g. regulations on hot metal transportation),
one should try to carry out material transport in two levels.
According to our experience, the use of these arrangements
is decreasing more and more.
The layout of a charging bay, moreover, is essentially in-
£fluenced by the decision, whether the hot metal is supplied
from the blast furnace by means of torpedo ladles or in
normal hot-metal ladles, in this case hot-metal mixers being
In this le. it is,of course,not possible to discuss in
detail qm m th anﬁ ésmavmmm of the two

1
|
|
|
Yy Specific Features 1
|
|
l
|
|




GUTH DTS LMt e oo s b Ly hEe wustomer, an future,
tne dec gt s e od e el o souor compary on of cost.,
Sk campariaan o costy o wever, only o po reliable, 1t atter

#Xact plincag the cost oy the hav o structure, the orines,

tne relining = gacprent b ooondatoone, s te, of botn variants are
considered ad o to the entire anvestment costs ailso the
operating anl maintonance o2t ab Lot vartants are added,

Tt a2 decision in Favou™ 00 1 nat we gl nixer 1 made . 1noany
case the pos3ibailty o st a4 second mixer at a
later date snajl o9 prov odet ar tas lavaenur . the conctruction
of a second mixer being paraiiel to the construction of a
third vesscel nn occasion o1 o st@el plant ~xpansion., Analyzing
the mixer capacities vou find ar olwvious trend towards ever-

increasing mixer shell . tne largeetr mixere buiit by us up to

now having i capacity ¢t o) tannes. Frem the merely technical
point of view 1t is quite poocible to build even larger mixers:
according to th: litercture on this subject. however. the limit

of econom 15 at about ~50G0 tonnes, Because of the little
statistical material availible on this mattor, however, all

the factors of influence are not definitely analyzed as yet.

As it ic th case with stationd y wixers, also with torpedo
mixers there is obviously the tendency to ~ongtruct larger
unite, Here, however, certain limitations are imposed by the rail
gauge and the capacit, of tho track systam,

Because ©of the increasingly sev>re environmental corntrol re-
gulations, with futur> projects it will be essential to
provide amply dimensioned exhaust systems for discharge of the
fumes formed at charging and emptying of the hot metal nixer.
More favourable will be the hot-metal supply by means of tor-
pedo mixers, ag at the r«ladling pit it is easier to provide
an effective exhaustion of the fumes,

If the reladling s*tation is accommodated in an ancillary bay
outside the charging hay, fume nuisance in the charging bay

is least noticeable, Also in the future in many cases a slagging

stand will be provided because of its favourable infiuence on

A
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S the mixer Loning 1iie, SLgair § proper «roas v wil oot e

. careixd Out Terally s but Dy means i a0 Tachnes,

o Iri the pag®. 1n some ~ases <14 2 pnprent vor desulphurization

£ of the hot metsl were yrovided with.n ‘he ste g plart. 1 and
to what extent, such cauipme..t will be regquired in the Suture

viil certainly depernd on the gJenera' raw-material situitior.
There do 2ls0 ex1st stec] plants where migers and torredo
ladies are used. The hot-meta' cystem, thorerore, is soiewhat
split-up in such planis., in our opinion, nowever, in the future
the percantage of plants of taat type wiil not increase,

As steel plant operators always endeavouired to exactly measure
the materisl flow in ine ateel plant, 1t w:ll become more and
more a matter of course to exactly weigh,by means of platform
and crane scules, the hot-metal quentitios supplied and charged
and to fered the date to a central computer system.

02 Scrap System

As a basis for the lay-out cf the scrap system, the Nomogram
shown on Fig. 4 has proven a success, Other taan in former
times, steel plant operators strive to provide as little

scrap loading and scrap handling as possible within the steel
plant, With widely spread quality program and certain varia-
tions in the hot metal analysis, in the future it will also
be pogsible to provide adequate equipment in the steel plant

by mears of which certain additional taring of the scrap

boxes can “e carried out, unless ore can be used for balancing
out,

Cn the bagis of these ronsiderations, many iron and steel

works have arranged a centralized scrap reloading place from
which the scrap is supplied to the individual steel plants.

In some steel plants it has alsc become nsusl to charge the
scrap classified iste 1ight and hesvy scrap, which certainly

is of positive effect on the vessel lining life. Shortest

heat cycle times can be abmimé b‘i charzing

quanticy reguired in ome chute; Eowever,
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sometimes entail an increased expenditure i1n invectment

cost such as fer hkigher craneways, ete,

This expenditure, howev:r, is justified by the profit re-
sulting from the increased annual output due to quicker scrap
charging.

An ideal solution for the future would be to try to fill the
scrap into boxes and transport it to the steel plant by
adequate railway cars, the boxes being taken up by the crane
and directly charged into the vessel, In the future track-
less scrap cransfer probably will win through more and more.
The future wvill show, howvever, whether this method is also
possible with very large vessel units, where an hourlv scrap
handling capacity of more that 100 tonnes is required.
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vezse L. tbe deminating anit in the LD steel plant.
To this core, the entire steel plant planning nust be

comp letely subordirated. This spnlies, e, -, *o the column
distance, the siatform heirht, the “nace sround the vescel
urit, eto, Soeciel care must be taken that tre sunnlvy

and diccbarye of all the material can toake place quickly
ana witnont any tisturbonces, SLort heat-cycle times

mean hisn productivity and, thus, o financial profit.

As, nhowever, stcel plant operators sometimes want to

put into operation a newly lined vessel, before the
other vessel has to be withdrawn due to worn-out lining,
in the fmture it will be tried the more to reduce to

a minimum the lining times by adequate equipment which
will be fully mechanized, as far as possible, This can
be achieved, e.g.,by quick supply of the lining material,
favourable brick pallet storage possibilities, etc.
Experience has shown that pood accessibility for repair

worK, easily demountable platforms, adequate arrangement
of the tilting drive., auickly mountable bearingy dis-

mantling brackets, &: t»tails that have to be taken care
of at any rate. Alth. ..n many competent companies

today are able to offer fully develor~d vessel con-
structions, the development certainly is not finished,
Especially the vessel bearinecs will be further developed

in order to reduce the cost of spare-part stock keeping.
Moreover, the sreat number of patent appli.at.ons shows
that the connection between vessel shell and trurinion

ring still reouires a more ideal solution. ’s the vessel
shell 1s a wear part, in each steel plant i: hes to be
replaced by a new one from time to time. Therefore, the
connection between shell and trumnion ring is to be
desirmed in such a manner that this vessel exchange can

be carried out quickly. Due to the increasingly severe
environmental control reguiations, the effective exhaustion
of the fumes during charging and tapping of the vaessel
is a problem urpgently requiring an sdequate solution. As
Up to now no convincing solutions have been found, it

H
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indispensible to carry out more devel opins work in this
field,

Fume Cooling and Cleaning Plants

The relatively laree fume coolinpg and cieaning plants
used in LD steel plant construction in former times
certainly are étill remembered, especially the electric
precipitators which, because of their bir volume, had to
be arranged nutside the steel plant, These large plant
volumes were due to the enormous excess air factors
usual at that time. Therefore, it was endeavoured to
reduce these excess air factors as far as possible, so
that now we can already speak of "minimum pes plants®,
Moreover, in former times, stee?l nlant operators in some
ceses installed only one fume coolin~ and cleanins nlant
behind two alternately operated vessels, These designs,
however, did not turn out favourable and therefore,
solutions of this type will not be chosen any mnre,

Aiso desipns with which for each vessel unit a fume
cooling plant i{s installed but in which fume cleaning
proper is carried out in a common dust collection system
in our opinion have almost no chance in the future.
Therefore, in any case the modular system has tc be
riven preference, a modular-type plant beins & plant,

in which each vessel wnit is provided with its own

fume cooliny.and cleaning plant.

Conzidering the formula (see Fiy. 5) on the maximum /
gas auantity generated, according to which the fume
cooling and clenning plants have to be designed, |

Eteei smetuﬁe.k
L the fwat nf ﬂm M:eel




THEORETICAL CRY GAS CUANMTITY (P AKX VALUE)

PRIMAKY GAS QUANTITY

Oorn=185{%)_ Hi[Nim 3/mid]
{5 e (4), ,=C- BURNING SPEED IN% /min

HM= HOT METAL QUANTITY [TON]
nzAlR FACTOR

SECONDARY GAS QUANTITY
ns ¢ . .
Z:S.’,,T( (18,6434 K %) - HM[NmIrin)

-ﬂ!l— = * I_d_(_i_ e bdh? 3 ¥
&5 ek-no,t 399nH{5E)  HhilNm frin]

RELATION BETWEEN MAX. Oy"FLOW AND
MAX C- BURNING SPEED

- dey 3
0y max=1925(38) . - P (e min]

Fig. 5 - Theoretical dry gas quantity (peek valus) and Nhtimhiy betwee
maximum oxygen flowrate and maximum carbon burning speed
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thus cheauer, e Yo e ool S0 ancrontrn trr, at present
ot o scrubhbieps re modniy vsed for cdennins o U,
e mowm et varioonn Cirme ave actaally carrvic.
ont teats with dry clectr o amecin tatars “or filterine
this tvae of fumes, The cazer 0f annlication A o
clectric nrecinitators, howsver, un Lo row ore very oo,
The deveiloment of wels sernbroers todny hars resoned
» hirh atate o techinniary, so that theee unjte fally
correspona Lo the arti-air pollution lawe. 'ron the
noint of view of inveetineat oot the wet scruhbers
are morefavourarle than electric nracipitators.
Thus the wet scrubbers will clearly prevail in the future.
Witin new plants, the mmber of fime coolinr plants with
which the physiral and chemical heat of the vessei waste
pecer is used ftor steam penerstion and simultaneous
utilization in an iron end steel plant is continuously
decreasine. There alse exist only a few plants utilizing
the CO gases immedialely upon feneration. In short,
the enerrny inherent in the fumes will be eliminated or
carried off with az little expenditure as possible in
the future. It would be beyond the scope of this paper
to enter into varticulars of the individual well proved
dust coilection systems; however, some important details
will be touched upor here.

The part arrnnged immediately above the vessel, the so-
called hood, naturally is exposed to the highest thermal
and mechanical stressea., In the past, this part had to

be repaired very often, Meanwhile the steel vlant operators
have found adequate constructive measures to improve the
ssfety in operation, One can sny that the totally piped
hood has prevailed over the plate type formerly used.

In spite vat ﬂﬁ.s, ﬁz ia ndvé.mbh to take care alnady 7
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favourable 1o ;move the hood inte the cranc ares by me3na
of quickly mountable anxiliery ztructures. Moreover, we
have made the experiencce that even to ccmpanies well
specialized in 1vis Ticle time ana apain the following

circunstencers have to be pointed out:

Besides the theoretical d-sign data it has to be
considered tha*t from time to time an especially
intensive de-arburation may occur and these short-time

peaks have to Le handied hy the plant

In the hond, in most ~ases two addi*ions chutes are
provided. Moreover, it should also be possible 10 insert
inte the vesasel an additional lance besides the blowing
lance proper. This additional lance could serve, e.g.,
for temperature measuring which, in cooperstion witl,
continuous carbon dteternination, is an important pre-
condition for dyramic process control in the future,

It also must become a matter of course to prevent the
stamping out or breakine-through of flames at the lance
sleeves and at the additiocns chutes, as this is detri-
mental to the plant parts arranged above,

As you know, with certain plant types, nitrogen seals
are used at these points As nitrogen, however, repre-
sents a high cost factor, it is tried to keep the
nitrogen consumption per ton of steel as small as

' possible.

An important function with minimum gas plants i{s taken
over by the movable closing ring. After difficultiea
in the beginning, due to the unfavourable conditions
to which the 1lifting and lowering mechanism of the
closing rin~ waz expogsed, the technicians were now
successful in finding designs which come up to the
congitions given. As, moreover, it has now become
possible to govern the LD process with "fm, to
the sjections, this problm nw cm ‘be 1¢aktd upon m '
solved,
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The dust formed, which may amoont to aonut 1.0 2 ot +h,
wetallic chariee, from the ~conom - goint ool view
should be utilized somehow, quite snart “vou the fact
that the "dumpins® especially with clectrin preci-
pitatdr.ﬂ certainly to some extent has a nerative eftfect
on the environment. One oniy has to realize that about
15,000 tonnes of dust zccumilate per yvear with an annual
steel prroduction of 1 million tonnes. Besides some other

cases of application, whicsh will  not be dealt with in
this paper, the dust penerally i supnlied to the

sinter plant. Tn this connection I should not fail

to mention the tests for re-use of L dust in the steel
plant prover, as thevy are carried out,e.g., ir our LD
steel plant in Nonawitz and in the new }’dverhar LD

plant (Finland). We are convinced that also in the future
the re-use of LD dust in the steel Dlant will be dealt
with,

2.05 Additions System

The additione system b-~sides the fume cooling and
cleaning plant holds an important place in the vessel
bay.

As large quentities of sdditions have to be stored at
high levels, the additions system contritbutes a preat
deal to the weight of the vessel bay steel structure.
Even if you include the hunker walls as carrying parts
inty the steel a%nmtnn, this only brings a certain
fwui‘b&%im, but no essential reduction in the weipht,
Remmrr espacity, the npinions of the steel plant
operators are split Iintn two groups as to the planning
principles. One group is interested in storing as ,
large & quantity as possible in the vessel hay. Typical
mpﬂ&m‘t&tivas of this viw are many American steel




e Teqs T ot vooraan uny o wieet Lo o store Lo Ye

e ety Ly v ity fo woyeral neates
Teapcc iy Lamed, Mo thars pcroun belons olp, thio
Jopamese st et o apernnare, e bhonle Yhao in
the futur- thve cotloon meagn betwreen these two exiremes

will be the rignt one and therefore we tollow the

the rules gaivern below,

The 1ime reauitrement per heat, being calculated
accordin,s to ti.- Yar:acek formula at an aspired basicity
of % (see Fir, + ), will be transformed into the hourly
reauvireaent. 1 our spinion, a minimum stock for &

hours should be available., During this time, it .3

quite possible to carry out minor or medium repairs

to the sdditions conveyor syztems.

Horeover, an automnatic feeding system shall be provided,
ensuring that fecding ls started immediately after a
cer*tein minimum level has been reached in a bunker. As
shown in Fig. 7, with this method relatively small lime
bunkers can be used. Therefore, tne weight of the steel
structure can ve reduced and, moreover, less personnel is
required due to the automation provided. The worker in
former times responsible for filling the day bunkers is
no more required and the feeding system cen be super-
vised by one man who is also responsible for the under-
ground bunkers and the relpading station outside the
steel plant. o

For the dimensioning of the flux material bunkers, the
ore, and (possibly) the coke bunkers, no firm rules can be
indicated. These dimensions have to be determined
accordinz to the circumstances. The cepacities in most
caseg arc determined according to the apace still
evellable in the vessel bay, the bunkers always heving
to oe at least 1.5 m wide and their height bein; about
the same as for the lime bunkers.

Ao




{ ALDVWIVD INSNGINO3
QIAZANDD 3HL ¥OZ NOISNIWI |
Si i INN SNITY SO NOUVNIDNG |
wwamqwéao;qcmmmﬁzo uzﬁ:_.._:;

-
i “fe 5L = ALIDVLYD uwmﬁowm—
i SHAOH 3 ¥

13HS ¥3d 30NO INTHA(8

(Vv ¥0d SY AlDVLWD
ONIASANOD SHVS HUM)

*/

—

6l = ALID
SHNOH 9

a3uNOy
3ANIS 3

ONIASANDD M3MOT HUM)

Y rii= ALD

e —

BUNKER LEVEL

BUNKER LEVEL

depending on fi"l:‘i

ischayge rrios




It

systom proper,

stould become o oantter of Lhat

ol tho weirrh

COnree the additions

s SRR SIS hoppers and the
controlled
In additicn to this,

worth while to refilcecc* orn the required accuracy.

divern e devices, will be cutopratoed

and

from tie central «ortrol 1now,

it is

i, 2 showe the effects

of the

ter e rature. The preatest influence on the temperature

tolerance on the final
is

exercinued by paaccurate measurements of Lot metal quantities

and ti.c carbon content, wherens inacouracies in weighing
the lime guantiticu have almnst no influence on the

final temperature., The diagram clearly showe that a
weirhing tolerance of about 1 % is acceptable by all
means. This shows that in the past some requirements
had been too ceverc and we are convinced that in future
e.r. belt weighers, being of less accuracy - will do.

>

Some steel plant planners also saw an advantage in

considering the ladle additions

oi the vessel additions. In our

econonical solution, it does
to convey additions that in the

meters above floor level, to up

as

as an integral part
opinion, this is no
no* make much sense
end are used som-

to about 40 to 45 m

level. Moreover, a separate ladle additions supply
system is certainly more advantageous and the bunkers
for the ladle additions will be arranged in the vessel
bay only at the absolutely required level.
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In tne fagt, tne Lot gner rn most CAses wals compelled to
drorgr the ane vuipment within a rarrow qiven space.
Later, rhe Lirce eguLpment wes J1ver. more space ., as exe
perenc o snowed tha® Tance  chanung p2quiring too much
tim  results ir oa loss in the output, This was also the
Yeacor why 11Tt SO0 the lance equipment was provided
with twe larncae and lance romine was remote-controlled.
In any cas€., care must be taken that *he lances can De

easily removed from rhe vessel bay. The most favourable
solutiomn is to provide a lance slot in longitudinal di-
rectior through the erntire vessel bay. Thig iance slot,
being Crtreecly advartageous for lance 41 smantling,
novever, requires certain statical measures at the steel
structure. As especially big lances are difficult to
nandle, care must be taken to accommcdate the lance repair
shop as near as possible to the place where the lances

are vsed.

The time certainly will come when, besides contiRuous

temperature measuring, also the carbon content will be
_continucusly measured during blowing. Already now, it is

recommended to provide sufficient space beside the lance
equipment, where the equipment necessary for carbon content
measuring can be installed above tne vessel at 2 later date.
In addition to this, with the changing conditions on the
scrap market, again and again situations willi arise that
raise the interest in the use of scrap preheating lances.
Also for these situatigns, adequate measures should be
taken,

Slag system

Among éﬁe great numﬁér'of passibilities to rericve the
slag from the steel plant, trackless ti-ansportatica is

prevailing more and more. Dyring slagging, the slag pot
stands on a slag pot transfer car travelling on the same




2,08

- o v . -
— B . . L c N

trar: as the stael ladle transfer cav, Atrter 53a391rd,
heowover, the slag ot is mosed out of the vessel area vy
means of this car, umiil 1t can be takon up and removed
by the trackless venlicle,

A iz rale to which not much importance was attachud
in the past, snoild, however, beahso.utel. followzd wnen
planning rew steel plants: slagging should bz carried
out on the side vhere scrap isg charged into the vessel,

This because the slag skin forming during slagging con-
gidecably protects the vessel lining from scrap ialling
down during cnarging. Comparative investigations have
shown that by this method the wear lining life can be
essentially increased. Due toO automatic daca iogging
gaining more and more importance in the steel plant,

the necessity to also weigh the slag quantity becomes
apparent, aspecially in LD-AC plants, where two slags are
foracd. Because of the unfavourabic conditions of instal-
l1ation, this is an object hard to achieve, but in viev

ot the ever-increasing importance of data logging, this
vish certainiy cannot be ignored.

G 1 en

Alter the development of the -LD process, in the field of
the casting system, the conventional methods could be ad-
hered to until continuous casting was developed. When de-
signing the casting system, consideration had to be given
to the enormous hourly output of an LD vessel. It is true
that the scope of the individual units such as longitudi-
pa) apd transversal teeming stands, mould depositing stands

) ‘ud millm equipment can be sasily calculated, experience
., hoveyer has showa that quite often the teeming system turned
& out tae:hottxnaacek af’thi ‘A&i&l—ywedactiaa system, even




Thererore, o 4q resommenced to amply 4irersion the casting
system, arn oorder t (ope w1 b oal. "he sty tiong that mignt
Ar18e 3 Cperatios:.

FeCALS ™ OF tut rouh work i conditiong in the casting

system, also here, mechiiniuation g1 q4ir more and more
greund in tne v re {e,1, moula clranang, remotoe teeming
lagie stopover control, o

~

A real revoiution ir tao Casting system was the aeve jop-
ment of continuous Casting, Jontinunue casting wil?  not

b dealv with in d2ta1l, as this would be beyond the scope
of this paper; aovever. ;t has to be mentioned that the
number ot steel plantsg casting 100 X of ctheir production

in contiruous Casting plants and providing conventionai
casting eguipmert only for emerdgency purposes is cont inuous-
ly increasing, Ir. theae cfrerjency castiag units, only the
content of ore steol teeming ladle can be cast,

Crares

At nowhore in the iron ind Steei wiris are cranes so
closely bound up with tne production ag in the steel
plant, great inportance muct be attacned to the safety
in operatior., In thisg conmection, 1 should like to men-
tion some directive pPointsg;

- absolute readiress for service, whicn in extrem. cases
will culminate ir the decision to provide in the charging
bay not one scrap-chiarging crane and one hot-netal crane,
but two nhot-met.l cranes eartn of them being also capable
of charging scrap.

This investment only will produce full effect, if adequate
depositing places are Frovidec for the casc of crane pe-
Pair being required. This in most cases requires an addi-
tional area in the charging bay, so that the second crane
can cover the entire field of operation. The main reason
why the theoretical Plans of a craneless steel plant have
not been realized yet is the very endeavour to ensure a
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100 X readiness for action.

- adequate prolective measure s ajainst neat , ReCh as peat
shields to protect the crane structwe, heat radiation

shields for the cablies, etc, should be provided f.,om tha
beginning, as regarding tnis in the past many steel plant

operators had to iearn it the hard way

- in most cases, on the vessel charging side somewhat smaller
approaches that usual and certain lifting heigrts are de~
sireable, Due to thas, special designs are required in some
Cases, but on the other hand, the. danger oi accidents is
reduced, as the crane driver is not handicapped in hie
manipulation possibilities.

- also remote control and transmission of measured values such
ag wighing data wii?) be of increasing importance in
the future,

- air conditioning of the drivort's cabs of tne main steel
plant cranes should become a matter of course.

Special Cages

Up to now in this paper only steel plants with gtationary
vessel units have been dealt with. There exists, however, a
great ..w.ber of steel plants vhere, due to the lack of space,
the vessel units had to be designed in such a manner that

they can be exchanged after each vessel campaign, so that -
apart from the short exchange times - the plant can be con-
tinuously operated and the relining times are of no influence
¢n the produttion times. Depending on the shape of the trunnion
ring (horse-shos shaped or closed trunnion rina), there are

”diffm solutfons as to the design. Experience in operation

of such plantsg hu m that theay fully come up to the
cperators’ e .ot tions and therefore alsc in the Puture
exchanze wu&i: will be used, As to the certainly interesting
’iﬁv mi: connection I would like to refer to
e vﬁnwrm.
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Becnuse of the ponitive exXperience rained, contrary
ta oider steel plants, in tre future as far as possible
central contrai odlpits Wwill e provided, where not
oniy the controi of the lance ard the additions of all
tye vesselnoinetalled L corbined, Lut also the control

‘.

aests for tae entire widaitions syoten and the fume
coolin and ¢ieenin plants are tocated., Only the
controls of the tilting drive, the steel ladle trans-
fer, and the s.Aa7 cer will be provided at the individual
vesscls., The ever-incroasing requirements resarditg control
and repulation sometimes complLicate the orovision of

the required space at the rirht point (Figs. 9 and 10
show sdvantaveous solutions). In addition to this,

also for the increasingly important process automation
tue reqaired space must be proviaed,

At the moment, static models are still in use, but in the
future certainly dynamic models will be used. As soon
as it will be possible to carry out -~ toycther with
continuous temperasture measuring - also continuous carbon
determination with sufficient accuracy, the desired
accuracy of aim as to temperature and analysis can be
achieved. All thise mzasures - with simultaneous improve-
ment in quality oni output - are personnel-saving, but dhey
do not recuce thr requ.rement of qualified maintenance
personrel. :

Outlook tc the future and conclusion

The fact thet the profitebility increases with the size

ot the pl:nt :zises the auestion, where the limit for
pmaximum proiuction nnits will be. It is known that vcsltla;
of up to *50 tonnes capacity can be safely operated. From f
the mechan.cn! engineering points of view it is quite %
possible to build vessels between #QG and 500 tannes. g
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Ailco the requived onoolaary en, Wn {ep. crone: )
4o not nose any probiens. A survey o all steel plants at

present in operttion »r br . pianned, however, «h.ows

that medium-size-vessel s.eel ylant: are by all meuns
ustifisd, One raasom Tov this - beeides other reasens -
micht be the fact thet in continuous coctine plents

only ladles 'ip to 150 t shail be unsed.

Looking forward, there rises the question whether the
dream of continuous stee' production will soon beconme
reality, so that continuous castins can be preceded

by continuous refinin;. Considoring, however, that by
installing three larre-size vessels of about 300 tonnes
each, it is ecaecily poscible to achieve an hourly output
of 100 tonnes in a stee! plant, one can easily imagine
that for all continuous Processes it will be difficult
to et & {irm tooting in this field,

If in the futurec, in order to save investnent cost, the
conztru:tions ol steel plunts will be corried out even
more rational than up to now, higher investments in the
ficld of remote control, regulation, automation in-
cluding compucer system unfortunately will be unavoidable.
Also the increasingly severe environmental regulations
will require measures in Cthe steel plant that certainly
will be very expcnsive.

Moreover, tne fact that some savings in the field of
investment possibly may result in higher operational
cont should be kept in mind and therefore it is the
steel plant project engineer's duty to find the best
compronise.

Although this papcr only dealt with the trend in the
construction of LD steel plants, finally I should like
to mention that a great deal of the statements to the
same extent applies to OBEM steel nlants under lively
discussion at the moment.









