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Research on multi-PT ferroresonance in island microgrid

QI Zheng, LI Hongyi
(North China Electric Power University, Beijing 102206, China)

Abstract: In microgrids, different entities will measure the voltages independently, which could cause that multiple
PTs operate in parallel. In the island mode, the arc suppression coil or small resistant connected at neutral point in the
main network that can clamp the voltage will be disconnected, and ferroresonance more likely occurs in this case. In
order to improve the security of island mode of microgrid, this paper analyzes the mechanism of multi-PT
ferroresonance and proposes suppression technology of ferroresonance. The analysis shows that ferroresonance cannot
be reliably eliminated by using a series resistance in primary or secondary winding, however, can be reliably
eliminated by using a ferroresonance-constraining resistance connected at neutral point. Based on the operation
condition of microgrids, the selection and control of ferroresonance-constraining resistance are studied. The
effectiveness of the scheme in the paper is verified by EMTP/ATP and practical operation.
This work is supported by National Natural Science Foundation of China (No. 51777067).
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Fig. 1 Structure diagram of microgrid
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Fig. 2 Single phase ferroresonant circuit
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Fig. 3 Characteristic curves of ferroresonance in the cases of
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Fig. 4 Three phase ferroresonant circuit
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Table 1 Relationship between parallel PT number and

neutral point voltage & resonant frequency
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Fig. 5 Equivalent circuit of series primary or secondary

ferroresonance-constraining resistance
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Fig. 6 Volt-ampere curves of LR and L'R' parameter
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Table 2 Voltage amplitude of neutral point when using the

method of primary and secondary resonance elimination
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Fig. 7 Control circuit of ferroresonance-constraining resistance
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Fig. 8 Neutral point voltage after being separated
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Fig. 9 Neutral point voltage when using the method of
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Fig. 10 Neutral point voltage when using the method of

secondary resonance elimination
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Fig. 11 Neutral point voltage after using the

ferroresonance-constraining resistance
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Fig. 12 Self-provided power supply system of a cement plant
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Fig. 13 Neutral point voltage measurement map
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Fig. A1 Simulation circuit of ferroresonance for microgrid multi-PT parallel system
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