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Optimization of Process Operation and Power Supply
Scheme for 150 t LF
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Abstract The 150 t ladle furnace (LF) refining main steels are beam steels for car and wheel steels etc, with produc-
tion flow sheet 150 t converter-150 t LF-slab casting-continuous rolling. With decreasing the 150t LF average initial slag ba-
sicity form 3. 4 to 2. 1 and increasing the Ca wire average feeding rate from 4. 0 m/s to 4. 7 m/s, the initial slag flowability
is obviously improved, the Al consumption decreases by 0. 15 kg/t and the yield of calcium increases by 17% ; with optimi-
zing the power supply scheme the electricity consumption decreases by 2. 5 kWh/s in heating period and the heating-up rate

of liquid increases by 0.93 “C/min.
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Table 1 Ingredient and basicity (R = Ca0/SiO,) of 150 t LF refining initial slag samples before and after optimization

oY/ %

Tz -
< Ca0 Si0, MnO P,0s

WER FHR

AL O, Fe, 04 MgO BaO

fifbEr 41.5~51.1 11.8~15.2 0.43~1.35 0.08~0.32 19.9~23.3 1.84~3.63 7.6~12.0 0.06~0.76 3.0~4.1 3.4
fifbfa 24.0~47.2 14.6~20.1 0.28~1.02 0.08~0.55 17.3~38.4 1.24~3.15 7.7~12.7 0.75~2.37 1.4~2.9 2.1
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Table 2 Effect of wire feeding rate on yield of calcium
during LF refining

RIS ERE/ (m - s~') SR AR %
4.0 12.45
4.5 11.70
4.7 14.53
5.0 13.59
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Table 3 Main technical parameters of 150 t LF
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Fig. 1  Electric characteristic curves and position of working
point at 342 V level
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Table 4 Technical parameters of each working point at first fourth level of power supply system

B B T B i/ P/ Q/ S/ Lo/ THE# &/
(/v nNE kA MW MW MW cose n mm (C - min")
380 b 4ES 40.5 17.615 16.001 26.301 0.770 0.847 105.9 4.25

KR 36.0 17.096 13.014 23.896 0.818 0.873 118.2 4.13
AR 40.9 17.549 17.438 26.467 0.772 0.840 103.4 4,24
=il 44.8 17.461 19.989 29.213 0.725 0.820 88.7 4.22
367 BiE 39.1 16.475 16.008 25.511 0.770 0.847 98.1 3.98
KR 36.8 16.247 13.979 23.622 0.810 0.861 105.2 3.92
iR 44.2 16.053 19. 896 28.000 0.715 0.820 80. 1 3.88
L 50.2 14. 168 25.331 31.865 0.601 0.725 50.4 3.42
355 ik 37.8 15.373 13.955 22.998 0.770 0.847 93.4 3.71
K 40.8 15.239 16.836 24.978 0.750 0.828 85. 1 3.68
il 43.6 15.002 18.492 26.516 0.700 0.810 75.2 3.62
&R 51.0 12.522 25.201 30.312 0.556 0.721 40.0 3.02
342 fE 36.8 14.310 13.429 21.768 0.770 0.847 88.6 3.46
KK 40.2 14.033 16.417 23.905 0.724 0.823 78.3 3.39
i 43.2 11.786 23.664 28.540 0. 560 0.721 39.8 2.85
N 50. 1 10. 198 25.228 29.836 0.517 0. 681 27. 1 2.46

K5 ZAHTTRIEEMBREMMAYER
Table 5 Electricity consumption and heating effect of dif-
ferent working point at fourth level

TEH B/ (KWh +s')  FEHEE/(C - min™")
a® 5.07 3.39
b 6.73 2.85
¢ 7.56 2.46
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