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Application of one drag two new soft starting systems for large capacity main and

standby motors in petrochemical industry

WANG Shuguo

(Sinopec Engineering Incorporation, Beijing 100101, China)

Abstract: In view of the characteristics of traditional high-voltage frequency conversion soft start scheme, such

as complicated operation, high harmonics, short maintenance cycle and high cost, combined with the development

trend of “steam to electricity” to reduce carbon emissions in petrochemical industry, this paper proposes a solid-

state soft start scheme with one drag two step-down compensation for main and standby motors. The soft-start

scheme has the characteristics of small and constant starting current, large and gradually increasing torque, no

interference from external environment, little influence on power grid, no electromagnetic interference and low cost.

The soft-start scheme plays a good role in promoting the starting of large capacity motors in petrochemical industry.
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Fig. 1 Equivalent circuit diagram of reactive power compensa-

tion
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Fig. 2 Reactive power compensation vector diagram
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Fig. 3 Photos of solid-state soft starting device for reducing com-

pensation are actually taken on site (start 20 000 kW motor)
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Fig. 4 Equivalent circuit diagram at start-up
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Fig. S Primary system diagram of reactive power reduction and compensation with one drag two soft start
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Fig. 6 Real photos of reactive power reduction and compensation one drag two soft start primary system
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Fig. 7 Voltage variation curve of 10 kV power net side
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Fig. 8 Current variation curve of 10 kV power net side
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Fig. 9 Variation curve of motor terminal voltage
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Fig. 10 Motor terminal current variation curve
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Fig. 11 Starting torque variation curve
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Tab. Key data corresponding to each speed point
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0.2 1.313  0.181 0.868 0.628 1.117 2.504

0.4 1.332 0271  0.873 0.633 1.115 2.486
0.6 1.383 0368  0.886 0.644 1.086  2.433
0.7 1.415 0.456  0.894 0.652 1.083 2.405
0.8 1.476 0.607 0.91 0.666 1.086  2.355
0.9 1.561 0.768 0.93 0.685 1.086  2.257
098 3.035 2.707 1.04 0.783 0.945 1.21
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