SPC—10—134
MD—-10—045
IEA—10—045

A 2N —= 2 OREEE Y L Al 2@ H U 72356 0% RS

I

FEE

»

fEE sr, ® AR PHR E (REBANRERT), #ai g BERUSAALRGET)

Evaluaton of Speed Sensorless Control of Inverter for a Weaving Machine
Ryo Tateno, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology),
Noboru Saitoh, Non-member (HOKUETSU DENKEN Co.,Ltd.)

This paper demonstrates high efficiency control based on speed sensorless vector control for a weaving machine. The high

efficiency control is achieved by the average torque of the weaving machine instead of the instantaneous torque. The effect of

speed sensorless control is compared among direct power grid connection and a conventional vector control in simulation and

experimental results. The maximum efficiency driving the weaving machine was improved by 4.4% in comparison to direct

power grid connection.
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Fig. 1. Weaving machine connection in driving inverte
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Fig. 2. Load characteristic of a weaving machine.
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Fig. 7. Block diagram of the high efficiency control.
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Table 1. Motor parameters.

Parameter Value
Poles 4
Rated power 2.2kW
Rated voltage 380V
Rated current 54 A
Rated frequency 50 Hz
Rated speed 1500 r/min
Primary resistance R 274 Q
Secondary resistance R, 298 Q
Primary leakage inductance L, 6.1 mH
Secondary leakage inductance L, 5.4 mH
Mutual inductance M 190 mH
Excitation current / 35A
Inertia moment J,, 0.0163 kgm2
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Fig. 10. Estimated copper loss of the motor for average torque

command.
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Fig. 11. Phase margin and natural angular frequency.
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Fig. 12. Acceleration characteristics (experimental results)
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