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A correction of ground short-circuit criterion of phase selection element based on faulty components
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Abstract: Based on the detailed analysis of fault component phase selection principle, the traditional ground short-circuit
criterion of phase selection element based on faulty components is improved. The improved criterion only uses the phase
difference between the negative sequence faulty components current phase and the positive sequence faulty components
current phase and adds the threshold judgment of the zero sequence voltage component to distinguish the ground fault. It
avoids the shortcomings of misjudgment since the zero sequence current distribution factor is not equal to its positive and
negative ones in the traditional ground short-circuit criteria as well as simplifies the phase selection process. Simulation

results show that the improved criterion is valid and stable.
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Table 1 Current phase difference of phase-to-phase fault
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Table 2 Current phase difference of phase-to-phase earth fault

HbRAH BC-G CA-G AB-G
arg(1,,/1,,) 0° -120° +120°
arg(1,,/1,)) -180° -60° +60°
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Table 3 Current phase difference of single-phase earth fault
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Fig. 2 Corresponding area of f for different fault types
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Table 5 Parameter table of simulation

S LS

Z15=725=0.32+j6.5Q Zi=721=0.021+j0.27 Q /km
Zos=1.76+j9.28 Q Zps=0.302+j0.905 Q /km

Zir=7Zr=0.48+j8.8 Q Ci1=13.170 Nf/km
Zor=1.76+j11.68 Q Cor=8.396 Nf/km
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Fig. 5 Phase of current components when phase A earth fault
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Fig. 6 Phase of current components when phase B earth fault
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Fig. 7 Phase of current components when phase C earth fault
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Fig. 11 Phase of current components when
phase A to phase B earth fault
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Fig. 12 Phase of current components when

phase B to phase C earth fault
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