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Supply of a unique Anti-Oxidation Treated GRAPHITE ELECTRODES
Grade HP and UHP for LF and EAF Furnaces

Sizes P200mm up to ST00MmM

We supply top quality Graphite Electrode
all cwer the world and have improved a
unique anti-oxidation treatment wihich
reduce the electrode consumption rate
consdarably.

We produce also all kind of standand and
spacial shapes of refractory bricks for
EAF, LF, ingot casting and special
shaped refractory for tundish

applications, Nat anly our company shall
suppdy its customers with products herain

but it akso providas for tham full services,
mcluding design, drawings and assislance
during assembling of the bricks.

Misano Group guarantess axcallent quality performance alang with a high durability.

S MIMANO caour

20640 Misang Gera D'adila (BG) sty e
I5ano A IFacda | . P ey T aiila— 87 — gt -LlLd
Tel: 39 (0363) 8434111 ; 2T

WAL I S AT O-Up.COm Email: miganogroupdDemail coam
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Equipment for Steel Warks,
Rolling Mills & Finishing Plants

Worldwide Individual Solutions
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Tundish tilting chair

Customer: Saarsishl AG, Valldingen' Year: 2002
Handling of 2 diferent shapes [ Pressing fonca
per pressing point: 30 kM Max. Weight: 70 &
{ Prassing points per type of shape: 7 length /
widhh without support  B.430 mm £ 2.560 mm
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Skab hen-over device

Customer: Cillinger Histte
Seb weight up 1o 84




Cusshoereer: Dillinger Hirtle
Corveer for changing 2 miler ialbles in ot of
nomaiiring fumesce 381

Plate sizes: 30-8 mm thck, 48001300 mm
Plate wesght mee. 65 1

) Aopanziy 3k

Custemer: Groupe Fafer, Charleroi, Belcgan
Thickmess 10 -4 mm
Wiclh: 12300 1.000 mm
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aulomate the plugong of the p hole.

The FAST sy=tem helped o reduce the Ep-in- :

=g ime, o £o0 mreese producinaly by amund
sn( percent it the same fme the specit enemgy
mpul Bk by rome e Blowslt-har: per ion.

Condusion

Phen mvesing n an FAF expenses Ior cenme,
manierorre amd modemeaion need o be
ncuded mn the overall Beryde coel calnidakon.
There & awmde conpe of EAF midemaian and
revamprg srions i ke meniEn o evEn
noexr e EAF aoset value

The coxme=poding actwies: Bdend ower a bng
pernd of bme and requre hat a sene pariner
ganE @ deep understanding of The nslomer's
peralion and pmcesses.

Cooperaion wilh a Feopde pariner mch on
Prmetals Tedwologes Gemary GmbH helps 1o
erware in opiium EAF periomame, fexbdily
o effoency

of the: romn and seed producion dhan thal exiends
from the rar malerals i the fnshed product —
mn addion b the biest oling solubars or e
mriemus metals serior Pimetals Tedsmloges
E o jont venbue of Wisbeds Hemey Indusines:
) ad Semens.

Miixubechs-Hilachs Melak Machmery (MHMM) -
an MH| concoldaied group compary with coqualy

parbapaiion by Hiadh, 11 and HI Coporabon
- holls 3 %51 ook and Semens 3 %10 Sake

m the compeTy

The company employe around 7,000 employess
worldewle  Furiher miormalion & avalohie m e
inlemet af wascprametals mom.

Figure 7: NatStesel finger-chaft electric aro fornace modernized in 2013



Figuore 6: EAF Liquiflob for Temp & Ssmpling
probes

pedorms fully sulnmais: emperaiue o sample
meauremen cycles, and il oo Bles cae of
aulomair: carndge replacement.

Thanke o the Liguioh, momal wiwk n
hazardous e & bgely chimsaled

oneumpiay: A DC revamp nchaling a - Type
amule modemzrainn anirbules 1o an exlensam

of EAF servrce Kl by oflenmg a foder pocbamge
tame and mproved ealely, Bce o ool waler
& undemeath the EAF

In sieel planks n winch ot meldl = ovadable,
move flexsbly of e maienal dhisce = lsading
o an Eonom: advaniage. The mplementalan
of the EAF holb-metal chanpng huret wrth Hling
ldle and burder oliers nceased fochilly for
maienal nput

AC EAF Modemiration at Swiss
steel shoriens process imes and
cul CONMVersion coss

The man goake of the modemzaion were o

chorien process: imes ad oul corwerson cosls.
The pnxhacion copacly roce 0 850,000 lons of

see] per year and, ol the same ime, operaling

edicly wis noeassrl onl manierane mes

redhuresd.

- Producion capaly moeassd b B50.000
o of sledd pevyear

- Tapoiep e redurs fiom 55 b 22
e

= [die me= wll be reduced by appr 50 howrs
T yERr

Seex Sieel Ag e anged e FAC for e
by Prmetas Tedwolnges Germany GmbH
mdermzed Hecioe Arc Fumare.

1o B=0.000 Ions per yer, which moeas= e
capacly by appmsc %11 compared o pror o
memraion. The hechesnreached byreduoam
the Tapio-ap fme fom 55 b 52 meuies ond
by reducng the power off imes conexlemhly.
Furthermore, the anegy consumplon hes been
redurerd acrordingly:

Shaft fumace Modemization at
Natsieel, Singapore

Prmclelr  Tecdwmloges modemeed e
fmerdal decime ac e and oeeced
The: new rmace & equpped wilth a rew FAST
flumece advanced slag-iree Bppng] myciem,
menewed umnce shalt and lower dhell, and &
saie-of-the-art sulomalin syclem.

In order o moease the producinaly of the fumare
and even iwther reduce the specic enempy
requemen], Pametlak Technolnges  nctalled
mew mechonrsl equpment besed on the EAF
Cuanium solulin plafform expecally develnped
for decne an fumares, and ew automakon
equpment. The man feahwe of the mae
mdermzakon was the noialialon of the FAST
Eysiem, 2x wel 26 8 new amde:

The lower shel of the fumace has ako been
adopied, amd the opporunsly wll be Een o



Figure 4: ACE Tomp; contact froo
temperaturs MeasOTamant

Fecpde of a pont Preiaks Technolnges
senvce support goes far beyond epore parts and
emegency cenme: the comparys pecakcls
pnaie plant operaky mrnge omd help o
andhyze equepment perfomance, and o develop
causionzed upgrade and revanp  pacdkages
wihh can be nstalied easly n nomal, stheduled
e besix. In et ymE, Prmelals
Tedwologes. les made a reame for k=it for
compelent pmcess: support and hghly elfioent
unraxing and revampng progecis for all apecks
of a plani, from secnal amd mechamcal up 1o
plant ereclion ond all proed! exeouton Seps

Ancilary process solufions

Amit fom ofleng EAF upgades and
modenraine i oover the aspects deermbed

ahove, Prmeldc Tedwooges b= ako |

omeume and dongerowrs mansl  corindge
iechnolngy basred on Refimng Combsned Bumer
kecimoingy RCH Temp ofiers an mmaline new
apprmach. The bumner preheals the soep dunmg
poweran ime, accelermies e meling procesc
and mpeds 2 superonc aomen Sream dunmg
e ey phase As som o e delned
hommgencalion evel & readhed, the syoiem
amiches. 0 empeshae mode and measres
ke emperolse o il nienals n 3 anlact-
free procedure. Compared with marual sampling
s aiows: for 8 qucker and easer devwan B
hough lEppe The EAF

The reslis n shorder lopioiop e omd
mgher poduckaly, and precheler oy sk
ior the plant opevalor. fodionally fec syciem
redure= aperating cocls by elimnaing expensve
corimiges

Annther snlulon & the | quiob for EAF, a haghly
sampim syeiem el & opimeed o e mugh
erwsomment of FAFs, mmerier, =eoandary
metalluponl plants ond caslers

The sy=iem gues. the planl operaior the needed
fiodelily o relabdly 1o enoue ueriernyred,
il sale and contmiled FAF siesd pmduciion_ The

developed a number of imovalive sovions for G

speci axperts of EAF operaion.

of emperahue dola &= mpordant D e
arexntly hgh prdudt uelly o wel o cale
workrn onditions.

Serdmelbm = al obout Inowng e pad
boped sirel iemperaiue at any me gven. Uinkl
now, The: has been aoxompished through fme-

Figure 5: EAF at Swiss Steel. modernized in
21013 with a new furnspe gantry. roof, tilting
platform, hydraulic system and led car



are Emal modicehons and revampe that produce
maamum short lerm ellect

The nexd fackr n eduo comeron ase
& boosing producialy. To do =, The exsting
producinly of an EAF must frst be determned
wilhin a ool rding me=n ol =mie The
producinly of an EAF = delinesd o the number of
o= et can be produced per howre Prod ucinaly
=n be muenced by ncreasng BpEng weght
whie beeprm e =ame oycke ime. Other faclor
mpul, poweron bme durng every cycle, and
mpmeEmanis of he EAFE mide of operslion
by onoanpian = another parameler that
hax an mfluee on comverson osks.
Aduiher pocobilly Io booet productivily & io =2
hgher eledm=l power levels dunmg e power-
on phaze. The requres. e fll uivaion of e
el rasiomer epecly combeed wilh 2
rewioon of the entre: elerincal renomessaon polh
In #he ax or the neialaion of more poweriul
rernskrmens

Prxbucily meane oo o elure Power off
e ol therefre upgrade EAF mvements
and reduring delws: A revamp of the el
sysiem wih a ganiry modicalion, for example,
iz wel 2% on EAF equpment tueng amd process:
ppimesion an wel fulher noesEc N
produciny. Toreduce powerolfeme and noese
poducivly the steel prduer needs: b move
ppimeaion. The @m folims: m on operalion wilh
irddutrﬁtimim,ql:hmuphnnﬂl,

Afrher promsng modiicalion = o betier ullice
the: fed enenyy bey champng the EAF uang lbmer
srrap budelr and a mmespondingly oplmesd
EAF geomelry

The loppimg wemht can be noeaced by =
higher and bgger dhelk amd a botiom dhell with

hagher capanily.

Additionnd improvements con b mplemenied
by nduding new desan feolures, wilh addional
echmbges arch & ngerction ook and ooy
biode n e del. The dnﬂ:amui of an
aidilornl medin syslem I 4 chermeal
ey medam & anolher way o moeece e
o2l erergy mput, and i prove: the elfiency
of the thermal and melahegral procescer:

N bbes dee ol owinume ooperalion
between a plant operalor ol 8 =ernce pmonder
o denkly whwch of he mescures above will
yeil the mamum gare for 4 gven pmoess
and pmduction shotn | = asn helphl § s
mooperalinn exierds: pver the: evire serace Be of
e FAF = hal the =erwce paniner has a detaled
undersiandim of all of The nElomer’s specilic
mperaional and memnienance aspecis.

The serace pveler needs o hold & wade
range of ol el =pen fom equepment desagn,
enae anl manienance manaemenl ol
edmwbgoml competence al the way o pmoeess
mniml. Ths ppedse & necessry I clier e
mulidimensanal snlulons reqused o precene
amzel vahe ower the e BAF =erace lie
Problems with the plant have In be resoleed
wih ko maxde fechnolmcal upgrade =olulons
thal are mplemenied n chol rstaliblion Emes
and that M mio scheduled plamt shubdowrs.
The ayppied compoenis and sydems need
1o be desmed Tor relcbdly, low manienance,
eaicly and ersrormentally inerdly operaton_ In
e of emergenoes, b resporse: ond  dhort
delwery fmes or the ==rwce prder are of Wil
mporame.

Beades havng a Ing back emond 2= an
equipment manufariurer, Primetals Tecologes
dlen prowdes =Eraces and & copable of covermg
dl aspects of sysiem operalion aoroes the entre



Figure 3: EAF 150t at Cotokompu Stainlacs

Modemiration of EAF electrical -

power input sy=lem

Enenpyconsumplion and the enengy mputclmonghy ]

operaizn One poechdily of bordting productly

E noEsrg Becine power ek dumg e -

power-n phise. The: may be adweved by fully

o e ar = =eied I the menamum power ingut
or nsialing a more powerlul ienslommer wih a
sulinhle high-uvent sysiem up o the decimde
Produdinily ako mesns redunng the power-off
fme o s upgrading BAF movemnents: and
mluayg delye A Ilmlc Bolem Evamp
wih ganiry modicaiion, for pample, an EAF
loanl iin hurller oo 1 echtande

i TR N N B S remeens NN [ e w -

Bample 150« 110 MvA AC EAF m bnland
= Key facks
MNew glecirde Fing sysiem mplemenied n
exiing ganiry
MNew hydrmulc cysiem

Mew armenl - comhucing elednede ams
= Key resaliv:

Symmeim=l preer mpul (readance M-
symneky from %17 o %5)

T TR =t

conelant kap weght

EAF improvements for lower
corversion costs

o oe plnl avalobhlly and rehabebly
Optimally, #he sed plant sl ond te vendor's
seroce deparimenl cooperale on eciablsdeng
on omory keedback proce== of plant problems:
vl acwie= bhox on oplmered spae-
pat monagement and =bcequently D
enthn speaic compoeris fal eed o
be mengrecred o ust the planl operakr's
epeciic equremenis. Then, These solulione: e
mplemenicd onsie and e resulic momiored
in gerenal, the snlubore: denered nise onled



Figura 1: Flant Iifeoycla

Al of these equrements o met by sdoplng
d sy of oo Modemealon  mver
the enlie: Becyde of a3 ded plant. Combrung
exiends. the plant lecyde ir moe #han the
nialy plared eerce Be ol eneares flexdhie
ol mmpelive operalon

Prmelas Tedmobger does not only  bold
meblumcal mils and planks bt aen senvces
ol modemees the nelalied base n onder o
e i bng and edended =race e We
povle mr enwes ot an eoly done of e
proged n onder io define the mial spares, and we
e present durmg e commesamng plece o
erware 3 smookh sarhup. Spaxe partr: are defmed
ol maneged o acoounl for equpment wear
ol 1o amre abrequent hgh el of plant
upime. The = where the Becyde begne. The

plant musd be fme-uned wth addiomn lechmcsl
i ond e 0 reach hoghly elficent
priomance. The acostance i best prvaded
by the CEM dunmg operaton as well & dunng
echeduled planl dutdowss: The subsequent
mepecirs: ol on-ole Epechone: =Eree 3£ a
b for ecommendsions: f oo pmocess
mpovemert. f poblems o denbled e
mmecpondimy components. And If oguirant
med i e required | plant componen s oe
mixdemized and revamped. Thmughowl a long-
e mErinershp, the mamubcuer oliers mull-
The siepe dessribed beldow canstiie the: lyprsl
Beoyde bop of 2 plant, wiech £ repealed
eeverl mes. The benefit of such a pmcedure =
mnina or moEong et value Hat enchles
the planl operaior n defvery mossien] product
melly and even Io mprowe proiab By

A sl =hmale f BAF serace and
mxemaion Bposss 5 aboul 1.5 hmes e
magral mvesimend st durng the lenycke. The

meew Ho oedee FAF Homeds  ades rveelos]

LENE-E LN B [ =1 | | --H’I._.l. T LA Lol B A

el make up the bgest dhare of the e
prris budned, sharch & half of the spare and wear
part expenzes of approximaiely 8E milln n an
EAF srace WE of ien o Peromnel moels
or eerae, edwsl assslance, o ond
sude= amount 0 mughly 100,000 per year,
merespondig o 1 milan N a decade. The

e SNEMGE E ONE MayH revamp moage

d ol e 1 7 il el ewe emaling e

i wrna mam s L

oycles et coel 10058 milkon each Al
dl, the amanis i appmamaiely 5 miln n
d decade Approxelely won (1= mllon) of
these modemrnlion Bpenses ae requred for
mmamﬂhm
e ol modemralion expenses in the EAF
eene e and undevecnes the need o rvest
nrﬂi‘nﬂmthhﬂIﬁﬂm

BN rrE S mrmremas NN E AN S N IR RS A

mmeroon et and booel produchivly

Tranizn soes Frogoce = Aesasstizragazie
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EAF Modernization with Increased

Power Input by

Siemens VAl Metale Technologies has now become part of Primetals Technologies, which is a joint venture
comgany of Siemens, Mitsubizhi Heavy Industries and pariners.

% Contact cata:

Farelk Zipp, Jons Apfel, Primorals Tochoologios Gormany GmbH, Helrhallenser. 77731 .1 Wilsracrr-Logalzhurst,

Germany, Fhong- +43 41241-TESZ | Mgl parrik Zippd@iprimorals. com

Summary

For Hecinc A Fumare=s (EAF] hgh
pefomane o productvly can be reached
by fully uliced masting tanciormer capacily
with a roud elecirode [ling syciem and with
the axEnoaied process bmeds for a moetly
unidormed heat load operaton

The dedr: ienemecon path n the o has
o be deexyresd oy & maamum power nput or
a5 diemainve neialbion of & more poweria
tanciomer wh a =albble hghorenl
eciem up o ke eleciodes. Cyde imes
durng power off ol power on imes may be
reduced wth Boler emgle movements. wilh
mew hydreadbe eettgs

The Bied modenoolan developments for
menamum elecine power nput 3 bes o

* imreeer producinely

*» Decreasr orwerson sk

* Dperale with a cymmeimsl power mput

* Limit refraciony wear

* Imgrove planl svalshily ard lie fme wih
heavy duly companenis.

in he paper, the bBiedt el of EAF
Modemzation wih Prmetals Tedhnolnges: for
maamum secic power npul wll be doan
Key Wornds

Elecinc steelmalong, Eecdme A Fumece,
improwed aveslaidily

Intmoduction

in te ed wodd, cieel producers: fae muliple
dhalemes in e gedne sedmolon ndusiny of
oday ond lomurrow. In s hghly mompelive od
giobalced menket cleelmalers monsionlly needin
T new wews o oplmire ther oo siruchures omd
decrear ther omverson cocks Comumplon
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,_Ma Alr & Gas Separation Plant

Air & Gas Compressors

= Air & Gas Treatment
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