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Analysis and improvement of the dual frequency stator ground fault protection

BAO Minglei"2, LI Yuping"?, SANG Jianbin"? XU Yerong"? LI Ming"?
(1. Nanjing SAC Power Grid Automation Co., Ltd., Nanjing 211100, China;
2. Guodian Nanjing Automation Co., Ltd., Nanjing 211100, China)

Abstract: Four protection principles for the stator ground fault are introduced: the fundamental frequency zero-sequence
voltage principle, the third harmonic voltage amplitude ratio principle, the fault component of third harmonic voltage
amplitude ratio principle and the third harmonic voltage vector comparison principle. The sensitivity of the four principles
is analyzed based on the parameters of three turbine generators. Analysis shows that the best combination on sensitivity is
the fundamental frequency zero-sequence voltage principle and the third harmonic voltage vector comparison principle.
However, their sensitivity may be still insufficient in the case of large generator connected with the grounding transformer.
In order to improve the sensitivity and the reliability of the dual frequency stator ground fault protection while considering
the disturbance of the high side third harmonic voltage, an improved design is introduced. In this design, the braking
coefficient is reduced and the threshold criterion is adaptive, which guarantees both the sensitivity and reliability. The
conclusion of this paper can provide reference for the research and development of the stator ground fault protection.
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Fig. 1 Circuit diagram of the generator with single

phase ground fault
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Fig. 2 Fundamental harmonic equivalent circuit of the

generator with single phase ground fault
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Fig. 3 Third harmonic equivalent circuit of the generator

with single phase ground fault
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Fig. 4 Voltage vector when the stator grounding occurs
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Table 1 Grounding parameters of three generators

NG

LA L1 Rl 2 R 3
A 300 MW 300 MW 1026 MW
e TPURBORA AURTBCRAE e
Ct/uF 0.528 0.528 1.029
C/uF 0.048 0.348 0.0999
Cs/uF 0.576 0.876 1.1289
R,/Q 5529 3636 2821

L,/H 21.13 13.89 10.78
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Fig. 5 Sensitivity of 3U, protection principle under the

different grounding modes
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transformer mode
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Fig. 8 Sensitivity of four principles under the non-grounding mode
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comparison algorithm under different braking coefficients
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