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Borrow damping phenomena of TCSC to subsynchronous resonance

WU Xi, JIANG Ping
(School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The complex torque approach realized by frequency time domain simulation is adopted to study the electrical damping
characteristics. The study is based on the IEEE first benchmark model. The subsynchronous resonance(SSR) damping characteristics
of the model is studied in three cases of changing 25%, 50%, and 100% of the fixed series capacitor to thyristor-controlled series
capacitor(TCSC). The results show that the total damping of the system is conserved under the condition of the same compensation
degree, and TCSC can not provide damping for the system. But TCSC causes energy interactions between different frequencies
because of its nonlinear behavior. The results also show that TCSC increases electrical damping of some frequencies while reduces
electrical damping of others, that is the borrow damping phenomena. Finally, this paper discusses the negative and positive impact of
the borrow damping phenomena on SSR, and uses time domain simulation to verify the possiblity of mitigating and stimulating SSR.
The finding of this phenomena offers a useful reference for the actual operation of TCSC.
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Fig.2 Damping coefficient of the system
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Fig.5 Electrical damping coefficient for these 3 cases
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Fig.7 Torque vs time of the system for case 2
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Fig.8 Torque vs time of the system for case 3
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