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Design of Wide-Area Measurement Based Sliding-Mode TCSC Controller
HE Fei-yue, DUAN Xian-zhong
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Wuhan 430074, Hubei Province, China)

ABSTRACT: Wide-area measuremernt system (WAMS) offers
a new solution for networking control of power system. The
authors andlyze the wide-area measurement signal based
thyristor controlled series compensator (TCSC) system,
establish a TCSC system model based on wide-area
measurement. By means of leading in additional state variables
the time-delay system is changed into discrete control system
that does not contain time-delay, and by use of discrete
sliding-mode control method a state feedback controller is
designed. An effective method to settle the chattering in
sliding-mode controller is proposed. To verify the effectiveness
of the proposed method, the simulation with single machine
infinite system is conducted. Simulation results show that with
the proposed method the stability of power system can be
effectively retained.

KEY WORDS: thyristor controlled series compensator
(TCSC); dlide variable structure control; time-delay; wide-area
measurement system(WAMS); phasor measurement unit(PMU)
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Fig. 1 Connection scheme of TCSC system
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Fig. 2 Power anglecurvein TCSC system
with power angle perturbation and 5ms delay
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Fig. 3 Power anglecurvein TCSC system
with power angle perturbation and 50 ms delay
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Fig. 4 Power anglecurvein TCSC system
with mechanical power perturbation and 50 ms delay
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Fig. 5 Impedance response curvein TCSC system
with mechanical power perturbation and 50ms delay
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