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Excitation loss protection strategy for a synchronous condenser based on harmonic detection
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(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China;
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Abstract: First, the existing field loss protection of a synchronous condenser is analyzed. The results show that the
existing protection cannot reliably act in the case of a partial field loss fault of the condenser in the low voltage condition
of the system, and the protection has a dead zone. By studying the variation law of the excitation current after the loss of
excitation of the synchronous condenser, it is concluded that the air gap synthetic magnetic potential contains high-order
harmonic components after the loss of excitation fault of the condenser, and a corresponding harmonic current will be
generated in the stator winding. Thus a method of excitation loss protection of the condenser based on harmonic detection
is proposed. A new excitation loss protection strategy is constructed using the even-order harmonic current content in the
stator winding. This solves the problem that the loss of excitation protection cannot identify partial loss of excitation faults
in low voltage conditions of the system. Finally, a Zhalute-Qingzhou +800 kV UHVDC transmission model with a
synchronous condenser is established in PSCAD/EMTDC, and the simulation results verify the feasibility of the scheme.
This work is supported by the National Key Research and Development Program of China (No. 2016YFB0900603).
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Fig. 2 Logical diagram of loss-of-excitation protection
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Fig. 3 UHVDC transmission system structure diagram
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Fig. 4 Terminal voltage and system voltage waveforms of

partial loss of excitation
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Fig. 5 Harmonic detection criterion and excitation voltage

criterion results of partial loss of excitation
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Fig. 6 Results of full demagnetization harmonic detection

criterion and excitation voltage criterion
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Fig. 7 Harmonic detection criterion results of short

circuit fault on bus side
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Fig. 8 System high voltage blocking criterion and excitation

voltage direction criterion results
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