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Table 1 Model parameter of synchronous condenser K
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Table 3 Magnitude of stator current and power
under different fault degrees

r/ IAI/ [:\3/ IBI/ IB3/ ICI/ IC3/ QO/ QZ/ PO/ PZ/
QO A A A A A A kvar kvar kW kW

1 3.61 0.05 3.40 0.04 3.57 3.54 1.61 0.13 1.24 0.10
3 3.57 0.03 3.38 0.03 3.44 0.04 1.57 0.12 1.22 0.09
10 3.48 0.03 3.32 0.02 0.03 0.02 1.53 0.12 1.18 0.08
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Table 4 The ratio of the third harmonic of the stator
current to the amplitude of the fundamental wave and
the ratio of the second harmonic of the instantaneous

power to the amplitude of the DC component
( different fault locations)
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Table 5 The ratio of the third harmonic of the stator
current to the amplitude of the fundamental wave and
the ratio of the second harmonic of the instantaneous

power to the amplitude of the DC component
( different working conditions)
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1.8 0.7% 0.6% 0.7% 7.5% 7.3%

1.2 0.8% 0.7% 0.7% 7.5% 7.2%
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Fault feature analysis of stator winding for synchronous condenser

based on symmetrical component method
GU Bing', JIANG Chen', HUANG Siyao®, WEI Chao’, WANG Wei’, CHENG Ming’
(1. Jiangsu Frontier Electric Technology Co.,Ltd.,Nanjing 211102, China;
2. School of Electrical Engineering, Southeast University , Nanjing 210096, China)

Abstract: The traditional method for analyzing the mechanism of stator winding inter turn short-circuit faults of synchronous
condensers usually assumes that the stator current of the motor is close to three-phase symmetry, and based on this, a
mathematical representation of the fault current of synchronous condensers is established. However,once a stator winding inter
turn short-circuit fault occurs,the symmetry of the three-phase stator current of the synchronous condenser will be disrupted,
making the mathematical representation established by traditional fault mechanism analysis methods unable to accurately reflect
the changes in the internal electrical quantities of the motor. A mathematical model is established for the instantaneous active
and reactive power of a synchronous condenser after a fault by introducing the symmetrical component method. Using the second
harmonic in the instantaneous active and reactive power for stator winding inter turn short-circuit fault diagnosis is proposed.
The simulation and experimental results indicate that compared to the traditional method of diagnosing faults using the ratio of
the third harmonic of stator current to the amplitude of the fundamental wave,the proposed method can improve the diagnostic
sensitivity by at least seven times under mild fault conditions, making it easy to complete early fault diagnosis. At the same
time , the fault feature quantities in the proposed method are not affected by the synchronous condenser operating conditions and
fault locations,and also have strong robustness.

Keywords : synchronous condenser ;stator winding inter turn short-circuit ; symmetrical component method ; instantaneous power;

fault diagnosis ;ultra-high voltage direct current transmission system
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