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Fig.1 Single-phase connection diagram of device
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Fig.2 Equivalent diagram for evaluating off
-state voltage of thyristor switch series
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Fig.3 Single-phase simulation model of device
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Simulation of thyristor off-state over-voltage in improved capacitor
var compensation device of thyristor series voltage regulation
WANG Shi-rong,L.I Min-zu, TANG Xiao-ling
(Guizhou University, Guiyang 550003, China)
Abstract: The thyristor in the improved capacitor var compensation device of thyristor series voltage

regulation endures unsafe off-state over-voltage when it switches off on line. To ensure its safe

operation,the principle and conditions of the over-voltage generated under off-state of thyristor are

explained. States of off-state over-voltage is analyzed theoretically under different device working

conditions,such as put-in,tap change and faults. Simulation results with PSCAD / EMTDC software

are presented for typical working conditions. For serious fault conditions,the simulation is redone

with ZnO varistor over-voltage protection being adopted. Results show that the off-state over-voltage

of thyristor is not high for normal operations,such as put-in and tap change,but when there is fault

in the device,serious off-state over-voltage will occur. If circuit breaker trips within 0.1 s after the

over-voltage protection acted,the current passing ZnO varistor is not high.
This project is supported by the Key Scientific Foundation of Guizhou Province GY (2005)3019 ].

Key words: series voltage regulation; reactive power compensation device; thyristor switch; off

-state over-voltage; varistor; EMTDC



