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Research on Influence of 10 kV Series Compensation Capacitors on Starting of
Asynchronous Motors
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Abstract: At present, the main problems existed in the distribution network are weak network frame,
unreasonable network structure, small cross sectional area of conductor, large power supply radius, fast
increase of number of distribution transformer and of load of high power motor as well as low load power,
leading serious voltage sag, high line loss, low power factor, small transmission capacity and frequent
voltage flicker of the distribution line. For this purpose, the working principle, main composition, selection
of installation position and capacitive reactance of 10 kV series capacitor compensation are introduced in
this paper. Then, the equivalent model of the asynchronous motor is introduced. Finally, the influence of
series compensation capacitors on the starting of asynchronous motor at such situations as different
installation positions, magnitude of capacitive reactance and shunt resistance of series compensation
capacitors is analyzed through Matlab simulation, which provides useful references for the design and
engineering practice of series capacitor compensation devices.
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Fig. 1 Schematic diagram of series compensation
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Fig. 2 Equivalent circuit diagram of series compensation
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Fig.3 Series capacitor compensation device
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Fig. 4 T-type equivalent circuit of asynchronous motor
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Fig. 5 Stator voltage curve (asynchronous motor is located
at upstream of series compensation capacitor )
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Fig. 6 Rotor speed curve (asynchronous motor is located at
upstream of series compensation capacitor )
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Fig.7 Stator current curve (asynchronous motor is

located at downstream of series compensation capacitor,
X.=4.01)
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Fig. 9 Rotor speed curve (asynchronous motor is located at
downstream of series compensation capacitor)
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Fig. 10 Stator voltage curve (asynchronous motor is
located at downstream of series compensation capacitor,
parallel resistance R.=5 ), with similar waveform for
other resistance values)
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