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Fig.l Wiring diagram of single-machine
infinite-bus system
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Excitation loss protection scheme based on excitation current difference for

synchronous condenser
GUO Zhilin',HAO Liangliang',CAO Hong’, WANG Xingguo®
(1. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China;
2. State Key Laboratory of Power Grid Safety and Energy Conservation,
China Electric Power Research Institute,Beijing 100192, China)

Abstract:Firstly,behavior of SC(Synchronous Condenser) during the excitation loss and the transient response
of SC with excitation loss fault are analyzed. The results indicate that the faulty SC still has certain reactive
power response to system voltage variation. On this basis,the defects of the existing excitation loss protection
scheme based on the reverse reactive power characteristic in the fault detection and the protection operation
are analyzed. To further optimize the excitation loss protection of SC,the excitation loss process of SC is
deeply analyzed,and the fault characteristic that the measured excitation current produced by the excitation
source is obviously different from the actual excitation current corresponding to the actual excitation magne-
tomotive force is obtained. Then,the calculation model of the actual excitation current is established, which
solves the problem that the actual excitation current cannot be measured directly. Then,the excitation loss
criterion based on the excitation current difference is proposed, and the corresponding protection scheme
with the improvement of the operation mode is presented. Finally, the direct current power transmission
model based on the practical project equipped with SC is built in PSCAD,the effectiveness of the proposed
excitation loss protection scheme is verified by comparing with the effects of the existing excitation loss
protection scheme.

Key words:synchronous condenser; HVDC power transmission;dynamic reactive power compensation;excitation

loss protection ; commutation failure
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engineering
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