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Development of Plant Engineering for Electric Furnace

Steel Industry

Takatoshi Kamejima, Hideyuki Hori and Kunio Matsuo

Synopsis

Electric furnace steel industry has progressed around one century in Japan. Japanese electric furnace steel industry began
as the government policy for enriching the nation and building up the defenses at the forepart, and has developed as quality
competitive material resources for Japanese leading industries like architecture, automobile, airplane, electronics and others
today. Daido Steel Co., Ltd. established with the newborn cry of Japanese electric furnace steel industry and started as a
manufacturer of electric arc furnaces at the same time of steel making start. Since then, Daido has been supplying steel making
plants for worldwide users. In recent years, Daido is supplying total engineering for steel making plants based on electric arc
furnace plant technology integrated with arc furnaces, various refining furnaces and other necessary auxiliary equipment. And
moreover, Daido is expanding into other engineering fields of steel making. In this review, we introduce development of our plant
engineering technologies.
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Table 1. Advance in electric arc furnace for steelmaking.
1950~ 1960~ 1970~ 1980~ 1990~ 2000~
Topic Oil crisis Bubble economy | Lehman Shock
burst
Furnace 50t (18.75 MVA) 70t (20 MVA) 130 t DC furnace | 150 t DC furnace 160 t AC
capacity 80t (25 MVA)
200t (40 MVA)
UHP in Dr.W.E.Schwabe 70t (0.6 MVA/) 85t (0.8 MVA/t) |1501tDC furnace |High impedance
transformer UHP proposal 120t (0.5 MVA/) |80t (0.9 MVAA) (1.2 MVA/K) furnace

120t (0.35 MVAH)

60t (1 MVA/)

130 t DC furnace

70t (0.8 MVA/) (0.8 MVA/)
Structure of Roof swing Water cooling box Slant electrode EBT Al conductive arm
Furnace body | Top-charging for furnace wall water cooled DC furnace Con-steel type
induction stirring Three phase roof Twin-shell type
AC/DC switching | balancing of Shaft furnace
type of arc furnace | secondary water
-cooled cable
Electrode Amplidyne- Primary voltage VVVF vector type
control control control by SCR of control
device eddy current Liquid pressure
coupling control type of control
Auxiliary Continuous VOD, AOD, LF, etc. |Continuous VCR Coherent burner
equipment casting Refining outside casting for special
DH degassing of arc furnace steel
RH degassing
Oil burner
Operation O, refining O, enrich- Gas stirring by Hot metal
C injection bottom injection | charging
operation
Labor saving | Flux & alloy Optimum power Automatic Optimum ARTS E-adjust®
& feeling system control system analyzer powering method
Automation Automatic flux & Automatic
alloy feeding electrode
system connection device

On-line computer
for steelmaking

Environmental
preservation

Direct evacuation
system

Roof evacuation
system

SKYHOUSE®
flicker control
(Active filter)

Dioxin prevent
dust collecting
system

DSM process

INMETCO process
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Fig. 2. Shaft Furnace.

Table 3. Comparison of scrap pre-heater.

Pre-heater system

High temperature .
Conventional temperature

(Shaft furnace)

1). High melting efficiency 1). High melting efficiency
Batch charge . . . -
Scrap 2). High pre-heat efficiency 2). Conventional pre-heat efficiency
charge 1). High pre-heat efficiency 1). Conventional pre-heat efficiency

Continuous feed
2). Low flicker 2). Low flicke
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Submerged arc heating

. —Strict control of teeming
Heating
temperature

High heating efficiency

Ar gas stirring

o —Strict control of chemical
Stirring L
composition

Inert furnace atmosphere
—Less [H] [N] pick up

Atmosphere
Low oxygen

Highly basic reducing slag

Slag —Low sulfur

Reduction of metal oxides

in slag

Fig. 3. Construction and functions of LF.
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Fig. 4. Combined refining system.

Table 4. Specification of LFV.

LF phase
Treatment capacity 60 ton
Treatment time 25 min.
Tr. capacity 12 MVA
Secondary current 28 kA
Electrode diameter 14 inch
Roof type Spray cooled
VD phase
Treatment capacity 60 ton
Treatment time 30 min.
Vacuum exhaust equipment at:;rlg :’ij: ;tngi;h
Ultimate pressure Below 13.3 Pa
Extraction rate 250 kg/hr.
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Table 5. Scrap absorption weight table depended on

scrap type and activation voltage level.

Activation voltage level
5 4 3 2 1

300kg | 600kg | 1500 kg | 2300 kg | 2800 kg

1500 kg | 2300 kg | 3600 kg | 4300 kg | 5100 kg

300kg | 400 kg | 1100 kg | 1500 kg | 2400 kg

A 200kg | 800kg | 1400 kg | 1700 kg | 2200 kg

B 300kg | 500 kg | 1000 kg | 1900 kg | 2500 kg

C 300kg | 400kg | 800kg | 1200 kg | 1700 kg

D 200kg | 800kg | 1400 kg | 1700 kg | 2200 kg
Scrap

E 300kg | 400kg | 500 kg | 1700 kg | 2800 kg
type ;

G

H

I

200 kg | 800kg | 1700 kg | 2200 kg | 2600 kg
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Fig. 6. Flow and equipments layout of INMETCO process.

Table 6. Recovery rate of metals.
Fe Ni Cr

Recovery rate[mass%] 95 95 86
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