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Automatic Melting Control of 85t UHP Eleciric Arc Furnace
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An 85 ton electric arc furnace, newly erected in No.l melting shop of Chiba Works, and aquipped with

automatic melting control system came on siream in June, 1981. The system includes a micro computer and its

soft wear covers various functions such as procedures of melting, electrode movement control, flicker suppres-

sion, blast volume control, operation guidance, data logging and interface with process computer.

Since the start-up, stable power supply realized has led to various advantages such as reduction of tap-to-tap
timé, saving of refractory consumption and establishment of steady operational conditions. More efforts should

be paid in future for further decrease of the power and electrode consumptions.
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Table 1 General specification of egquipment
Equipment Specification
Furnace Model : IHI-FA-630RF
Slanted electrode system
Furnace capacity : Nominal 85¢t, max. 100t
Shell diameter : 6 300mm
Shell height 4 650mm
Electrode diameter: 24inch

Charging system

+ Swing roof top charge system

Electrie equipment

Item

Specification

Main circuit breaker

154kV GIS {Gas Insulated Switehgear)
Rating : 168kY, 2000A

Furnace transformer

Cooling method : Forced-oil and water

Step down metlod + 154kV direct step down tertiary switching

Tap changer syetem : On load, motor driver, vacucuum type switch

Capacity : 65MVA. max. 7T8MVA 2H
Primary voltage : 147kV

Secendary voltage : F770V, R585V, 350V (13 Taps)
Tertiary voltage © 33KV

Condenser winding : 22kV

Secondary current : 63.1kA at H95V

Vacuum circuit breaker

: 36kV, 1200A
0 10 000Time

Rating
Life

Fliker
ment

control equip-

TQC {Thyristor Q(VAR] Compensator)
Rating @ 22kV 11MVA

Electrode control eguip-
ment

Lifting motor : Fully enclosed type induction motor 3¢ 440V 50H z 45k W
Speed conirol system: Primary voltage control by thyrister

Automatic melting control

system

Microcomputer

Memory capacity :24kW

Auxiliary eguip-

ment

Electrode automatic
connecting device
Automatic gunning
machine

Electrode protecting
equipment

Clean house

Dust collector

Type : Automatic positioning and hydroric screwing system
Type : Mast and swing arm type

Type v Load cell type

Capacity : 4 400m”

Capacity : 5 300m?/min

Method : Speed control by fluid cluich
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General layout of arc furnace and relating
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3¢ 154KV G0He
ns - Niscomnecting swileh
GCB . Gas circuit hreaker
VCI - Vacvum cireuit hreaker
Ds 5C : Statie Condenser
Hi-Z-Tr : High-impedance transformer
GCB 1685V 2 D00A SCR o Silicon-controlled rectifier
TIC : Heactive power compensator
Furnace Transformer
3¢ 50Hz 65MVA
154kV/B85V /33K V
VOB 24kV e
20004 NS 36kV 12004
25kA
DS 24kV 600A
BTy DS 24KV 6004 E VOB 36kV 12007 12.5kA
IIMVA
S5C 1HHHVA
5R
SCR 851 arc furnace
== SC 11MVA -
TQC 11MVA

Fig. 2 Schematic illustration of main circuit

Table 2 Specification of micro-CPU

Item Specification

Control method Micro program method

Instruction Program oriented language
Main memory device Element : wire memory

Word length : 16hits + 2parity bits
Memory capacity : 24 KW)
Operation function ® Cyvelic scanning

® Step sequence control

@ Deriodical sampling control
® Interruption

Linkage

Micro data way
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Fig. 3 Block diagram of automatic melting control sysiem
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Photo. 2 Automatic melting control panel
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Fig. 4 Examples of input power transition
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Fig. 5 Flow chart of automatic melting control
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Fig. T An example of vperating patterm of dust collector
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Table 5 An example of data logging
(Refer to Fig. 4 for figures in circles)

SETTING DATA {03H 37M—-.—————Start time
MF NO 00193 PROGRAM:B {M : min)
Electric energy 424KWH, TON
per ton of steel/—-—> KWH TIME
Input power of @ I'CSI 1600KWH 3M
each period 3 FCBI S600K W H 13M
@ FCP S700KWH 7™
@ FCMI  12000KWH i2M
) FCEl  12300KWH 22M
(8 FCR 00KWH 20M
TOTAL 41200KWH 77M
Loss time 13MIN
Each electrode weight ———2w ] 1.64 2 0.63 3 0.72 TOTAL 3.29
per ton of steel
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