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Investigation of a Fast Starting Method for a Weaving Machine Drive System
Connected to Inverter and Delta-Star Switching Unit
Masakazu Kato™, Jun-ichi Itoh, (Nagaoka University of Technology),
Noboru Saitoh, (HOKUETSU DENKEN Co.,Ltd.)

This paper demonstrates a start-up method in order to reduce start-up time for a weaving machine based on vector control.
Traditionally an induction motor that used for a weaving machine was driven by direct power grid connection. The direct power
grid connection can achieves start-up during short time for weaving machine. However it is inefficient in steady-state operation.
The inverter for the induction motor is applied to obtain higher efficiency than that of the direct power grid connection.
However the start-up time with the inverter driven weaving machine is slower than that of the direct power grid connection.
This paper proposes a fast starting method for a weaving machine drive system connected to the inverter with delta-star
switching unit. The start-up time of the proposed system is the same as the direct power grid connection. In addition the inrush

current of the proposed system is decreased by 37.7% comparison to the direct power grid connection.
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Fig. 1. System configuration of the weaving machine
using the inverter.
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Fig. 2. Load characteristic of a weaving machine.
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Fig. 3. Connection diagram of a switching unit.
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Fig. 4.The propose system configuration.
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Fig. 5. Connection diagram of the sensor less vector control.
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Fig. 6. Vector diagram of the sensor less vector control.
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Table 1. Calculation of motor parameter by no-load test and

lock test.
Star Delta
Parameter connection | connection
Secondary resistance R, 244 Q 0.822 O
Leakage inductance l;+ 1| 158 mH | 5.14 mH
Mutual inductance M 214 mH 76.3 mH
o—{—1 N —{—}——
Ry Iy R, I2
V]_ M § Id l__SR
l [] s
(o,

(b) T-type steady state equivalent circuit of A connection
Fig. 7. T-type steady state equivalent circuit.
Table 2. Motor parameters.

Parameter Value
Poles 4
Rated power 2.2 kW
Rated voltage 380 V
Rated current 54 A
Rated frequency 50 Hz
Rated speed 1415 r/min
Primary resistance R; 2.74 Q
Secondary resistance R, 2.98Q
Primary leakage inductance I; 6.1 mH
Secondary leakage inductance I, 54 mH
Mutual inductance M 190 mH
Excitation current lg 35A
Inertia moment Jy, 0.0163 kgm?
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Fig. 10 A comparison of start-up speed.
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