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Abstract: The power system with neutral grounding via low resistance is prone to high impedance grounding faults (HIFs)
which are difficult to be detected by traditional over-current protection devices due to the limited fault current values. The
existing HIF detection algorithms are limited by complex fault characteristics. Analysing the characteristics of HIF current,
zero-sequence current is of harmonic characteristics and proportional to neutral point zero-sequence current. Accordingly,
the zero-sequence current ratio restraint protection based on harmonic algorithm is proposed. The principle of the algorithm
is that the setting value adaptively adjusts with zero-sequence current and the third harmonic of line zero-sequence current.
A HIF model is established based on the adjusted protection criteria and setting values. Taking a typical low resistance
grounding system as an example, various algorithms are simulated and compared. Simulation results verify the reliability
and sensitivity of the zero-sequence current ratio restraint protection based on harmonic algorithm.
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Table 1 Typical HIF currents of a 12. 5 KV system
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Fig. 1 Harmonic characteristics of HIF current
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Fig.2 Simulation and field data waveforms
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Fig.3 Fault of the low resistance grounding system
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Fig.4 Zero-sequence network
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Fig.5 HIF simulation circuit
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Fig. 6 Fault line zero-sequence currents simulation
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