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ABSTRACT: Unlike the ideal reactor, the quality factor of the
reactor (simply represented by Q) used in the implemented
TCSC can only take limited value. This will affect the
characteristics of the thyristor controlled series capacitor
(TCSC) to some extent. This problem is further analyzed by
time-domain digital simulation. Results show that with limited
Q values, the resonant condition of the equivalent fundamental
frequency impedance of the TCSC differs from that of the ideal
case. It is found that for the same firing angle order in the
capacitive operation condition, the equivalent reactance of the
TCSC decreases with the decrease of Q, while that for the
inductive operation condition will increase. Such effects may
change due to the firing control mode used. With the capacitor
voltage as the reference signal for firing control, the equivalent
fundamental impedance of the TCSC is a monodromic function
to the firing angle order. However, two equivalent fundamental
impedances will exist when the line current is used as the
reference signal. This is the so-called dual impedance solutions
phenomenon of the TCSC. Further investigation shows that
dual impedance solution phenomenon is a natural result of line
current time scale used. The relationship between the dual
impedance in the line current time scale and the monodromic
impedance is found. The solutions above mentioned are verified
by the time domain simulation.
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Characteristic of TCSC with different Q
(fired with the reference of the capacitor voltage)
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Fig. 5 Waveforms of Inductive TCSC with different Q
(Fired with the reference of the capacitor voltage)
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