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Fig.1 Diagram of composite sequence network

under GCB phase-A rejection condition
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Fig.2 Diagram of composite sequence network under

GCB phase-B and phase-C rejection condition
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Novel principle of generator circuit breaker failure protection based on
voltage phasor difference

WANG Yikai"?,TAN Liming'?, YIN Xianggen"?,HONG Xin®, TIAN Xing’,QTIAO Jian"*,XU Wen""’

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,

Huazhong University of Science and Technology, Wuhan 430074, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,
Huazhong University of Science and Technology, Wuhan 430074, China;

3. Three Gorges Cascade Dispatch & Communication Center, Yichang 443113, China)
Abstract: GCB (Generator Circuit Breaker) is generally installed in large power plants. When the generator
has internal faults or abnormal working conditions, the corresponding protection trips the generator by GCB
according to relevant regulations, and the GCB failure protection is started at the same time. Due to the
particularity of generator electrical quantity and the diversity of generator tripping modes, GCB failure pro-
tection based on current criterion (phase current and negative-sequence current criterion) used in current
engineering cannot effectively detect some GCB failure faults. To improve the performance of the GCB failure
protection, the electrical quantity characteristics of different GCB failure faults are analyzed by constructing
fault composite sequence network using symmetrical component method. Considering the de-excitation process
of generator, the conclusion is get that the fundamental voltage phasor difference between the two sides of
GCB in the correct operation phase is large, while the fundamental voltage phasor difference between the
two sides of GCB in the phase which fails to operate is nearly zero. Based on the difference of fundamental
voltage phasor between two sides of GCB,the GCB failure protection criterion based on the fundamental
voltage phasor difference is constructed. In order to improve the reliability of GCB failure protection under
light load,the auxiliary criterion of third harmonic voltage phasor difference is introduced. Simulative results
show that the proposed protection principle has high sensitivity under different GCB failure conditions.

Key words: electric generators; GCB failure protection; symmetric component method; fundamental voltage

phasor difference ;third harmonic voltage phasor difference
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