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Abstract The application of series compensator in a power system affects other devices
such as circuit breakers transient recovery voltage (TRV) problem. In this paper, we analyze
the TRV effect on a line circuit breaker in the cases with and without thyristor-controlled
series capacitor (TCSC) via simulation, and suggest an effective method to overcome the
increase of TRV due to the TCSC installation. It also discusses the impact of proposed
protection on metal oxide varistor (MOV). A 345 kV transmission line in Korea was selected as
a study case. Grid system was modelled using PSCAD (Power Systems Computer Aided
Design) / EMTDC(Electro Magnetic Transient Direct Current). The TRV was analyzed by
implementing a short circuit fault along the transmission line and at the breaker terminal. The
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proposed protection scheme, the TRV satisfies the standard. However, the MOV energy capacity

increased as the delay ti me increased. This result can solve the TRV problem caused by the

expected transmission line fault in a practical power system.
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Fig. 3 Voltage across the capacitor during fault
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Table 1 Design va;ue of real grid with TCSC

Parameter Symbol & Unit  Value
T-Line reactance  Q 27.87
Compensation Kkresc 50
Boost factor ®order 1.05
Resonance factor A 2.6
Capacitance uF 198.94
Inductance mH 5.23
209 kV peak
189.87 puF
|1
I
E5.23 mH Thyristor
__—bypass switch
Mechanical
__— bypass switch

Fig. 4 TCSC 50% compensatio
equivalent model
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Fig. 5 A simplified single line diagram of the power
system network with fault location
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Fig. 6 Simulation results of severe TRV cases
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Fig. 7 Simulation results of severe RRRV cases
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Fig. 8 Comparison of maximum TRV values
when two protection methods are applied
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