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Synopsis :

An all AC drive system was introduced into No.3 continuous casting machine at Chiba
Works. This system aims at energy and maintenance cost saving. The main techniques
consist in an inverter control of the squirrel cage induction motor. The inverter control
was applied to the pinch roll, dummy bar car, dummy bar winding machine, mold width
changer, mold oscillation equipment, run-out tables, water pumps, fans and others.
Various types of inverters including vector controlled transistor inverter are chosen to
meet the function of each equipment. In adopting this system, several key points, such
as the response time in control, precision of control, higher harmonic torque, standstill
tension, were studied and improvements were made to cope with any problems. This
system has proved its competitiveness with the conventional thyristor leonard system
in performance and reliability, not to mention its superiority in energy and maintenance
cost saving. The authors believe that the inverter control can be applied to other

important processes of steel works.

(c)JFE Steel Corporation, 2003
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An all-AC drive system was introduced into No. 3 continucus casting machine at Chiba Works. This system

aims at energy and maintenance cost saving.

The main techniques consist in an inverter control of the squirrel cage induction molor.

The inverier control was applied to the pinch roll, dummy bar car, dummy bar winding machine, mold width

changer, mold oscillation equipment, run-out tables, water pumps, fans and others.

Various types of inverters including vecior controlled transisior inverter are chosen to meet the function of

each equipment.

In adopting this system, several key points, such as the response time in control, precision of control, higher

harmonic terque, standstill tension, were studied and improvements were made o cope with any proklems. This

system has proved its competitiveness with the conventional thyristor leonard system in performance and

reliability, not to mention ite superiority in energy and maintenance cost saving.

The authors believe that the inverter conirol can be applied to cther important processes of steel works,
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Table 1 Comparison of inverter by control method
Item Yoltage control type Current control type PWM control type
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Speed range 1:10 1:10 1:10
Freguency ,
precision | %] +0.5 +0.5 +0.5
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Fig. 2 Application point of inverter drive system

Table 2 Comparison of thyristor leonard and vector controlled
transistor inverter

Item Thyristor leonard Vecm‘r con.trolled
transistor inverter
Speed range 1! (10~200} 1 : (10--100)
Contyol precision (%) +(0.5~0.1) +{1~0.5)
Response (% s} 0.1-0.25 0.1~0.25
Cross over frequeney, w[rad/s) 3070 30—~100
Reversible operation Possible Possible
Regenerative braking Passible Possible
Harmonic terque at low speed Negligible Negligilile
Equipment efficiency (%) 95~ 07 90—~95
Total efficiency 5% better than that of
thyristor leonard
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Fig. 4 An example of torque and displacement of mold
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Table 3 Specification of mold drive system

Inverter Motor
Type PWM Transistor Cage rotor
Voltage (V) 23 400
Capacity B2KVA T5kw
Speed - 1 480rpm
Frequency 3 —50Hz —
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