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Recovered energy 56kWh/t

|
Offgas  210kWh/t

S

Electric energy 490kWh/t

Fossil energy

Charging coal OkWh/t
Blowing coal 70kWh/t
Natural gas 40kWh/t

Steel 386kWh/t

EAF
Additional energy input
Combustibles in scrap ~ 20kWh/t 685kWh/t
Electrode combustion 15kWh/t Other losses
Fe, C, S| combustion 50kWh/t Slag 46kWh/t
Cooling water furnance shell 26kWh/t
Radiation losses 17kWh/t
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Oxygen injection

Ladle metallurgy

Water cooled wall panels

Ultra-High Power (UHP) technology

Digital controllers

Foaming slag

Water cooled cover; oxy-fuel burner

Bottom tapping systems

Ladle furnace

Scrap preheating

Bottom stirring

Continuous scrap preheating and feeding
Post-combustion in the furnace

Direct input of hot metal

Direct exhaust control, airtight furnace
800 mm electrode DC-EAF,

1500 V secondary voltage AC-EAF

Tap-to-tap time

180 min
630 kKWhit

8,5 kgt

Specific electric
| energy demand

1965 Specific electrode

graphite consumption
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PLANT LOCATION | START-UP | TYPE SYSTEM
Essar steel . _onny | Hot transport
Module-I, II III, IV India 1999~2004 vosnal
HADEED ModuleE | Saudi Arabia| 2007 Hot transport
Conveyor
LION Malaysia 2008 Hos aport
vessel
ESISCO Egypt 2010 HOTLINK
SHADEED Oman 2010 HOTLINK
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1898 Invention of amorphous carbon electrodes for the Hérault EAF

1900 Acheson furnace for electrode graphitization

1931 Introduction of connection nipple

1963 Massive use of conical connection nipple

1963 Massive use of impregnation with coal tar pitch

1980 Massive use of needle coke for electrode production

1990 Massive use of digital electrode regulation systems

1990 Introduction of robot for automatic joining of electrodes

1998 Patenting of electrode cooling with water ring

2004 First commercial use of electrodes with male—female union
2009 Patenting of the use of carbon fibers for electrode reinforcement
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reaction energy of the reaction
2A1 + .50, Al O, - 8.61 kWhikg,, -13.86 kWh/m'O,
Si + 0, SiO, - 8.70 kWh/kgg; -10.92 kWh/m'O,
Mn + 050, — MnO #1.95 kWhikgy, -9.56 kWh/m'0,
2Cr + .50, — Cr,0: -3.05 kWivke, 9.44 kWh/m’0,
S + o SQ, -2.75 kWh/kgs -3.94 kWh/m'O,
2Fe + .50, F&:0, -2.03 kWh/kgs. 4.74 KWh/m'O,
Fe + 050, FeO -1.32 kWhikgy, -6.58 kWh/m'0,
C + o, COy. -9.10 kWh/kg, 4.88 kWh/m’0O,
C + 050, — CcO 1 -2.55 kWhikee -2.73 kWh/m'0,
co + 050, — CO;' - 2.81 kWh/kgco -7.02 kWh/m'O,
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Heat Exchanger with PCM
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co
Waste Gas
Example per charge
LDC EAF Unit
Stee| 240 60 ton

§ | Waste gas | 31,500 | 6,000 | Nm?®
Temperature| >1773 | >1773 K

LDC, EAF
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Molten Slag Hz
i) [ oo

Catalyst:

k ton per year
Packed Bed Hot metal or
Steel

BF 78,969 23,297

Slag

CH, —— -—CH,
2 O [ioc| 72970 | 10508
— Table Feeder EAF 28,094 3214
U3 Slag Storage  Reforence: Nippon slag association (2001)
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Graphite hearth
electrode
< DC furnace > electrode

< AC furnace >

................

Blectric room

..................

' DC reactor
; (DCL)
: Trans
el HEHDHE
" VCB Trans . . VCB e ' Hearth electrode
. ' ' yristor
b= =22 222222322 22=22=2s= e |. “ -
+" " Transformer = 7 " Tradsformer © 3
; station : . station
' High-frequency ' ' High-frequency X
----- filter ! .« ~ - filter y
3-phase AC arc furnace DC arc furnace
(old type) Source: NEDO, 2008
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