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The M echanism Research on Dual | mpedance Solutions of Thyristor
Controlled Series Compensation

Abstract

The desired impedance of a TCSC is usually obtained by adjusting the firing angle and it
is of great importance to make clear the relationship between the two quantities. Most
researches about TCSC dual solution phenomenon focus on the influence of reactor
quality factor. The impedance characteristics of a TCSC are studied in the paper,
considering the influence of the thyristor conduction characteristics and the equivalent
resistance in the reactor branch. Analysis of the phase diagram shows that with
thyristor conduction current increasing while reactor quality factor remaining constant,
the phase difference decreases between the crossing-zero points of capacitor voltage
and line current, which incurs the decrease of thyristor conduction amplitude and width.
Further, the thyristor conduction block is pointed out to be the fundamental mechanism
of TCSC dual solution phenomenon. Reactor branch current and equivalent quality
factor determine the degree of thyristor conduction block. Both amplitude and width of
the thyristor conduction current are blocked in the mode synchronized by line current
while only amplitude of the thyristor conduction current is blocked synchronized by
capacitor voltage. This is why impedance dual solution phenomenon is susceptible to
occur in the mode of line current synchronization. The existence of the dual solution
phenomenon is demonstrated by both the digital simulation and dynamical emulation
experiment.
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