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Fault Detection and Location Methods for Weakly Connected Island
Microgrids Group
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(1. Zhuhai Power Supply Bureau of Guangdong Power Grid Co. , Ltd. , Zhuhai, Guangdong 519000, China; 2. Electric Power
Research Institute, CSG, Guangzhou 510663, China)

Abstract: Weakly connected microgrid lacks terrestrial grid support, resulting in unstable system power flow dynamics and low fault

current levels, and leads to complicate protection design. To address this, virtual leakage current is constructed using node voltage

information to reveal the characteristics of line-end node virtual leakage current under normal disturbances, internal fault and external

fault conditions. Based on this, a fault section detection criterion and fault distance calculation model are established, a fault detection

and location method suitable for weakly connected microgrid is proposed. Finally, simulation results demonstrate that the proposed

method accurately identifies faulted lines and phases under varying fault resistances, locations, and types, with fault location errors

between main grid lines and microgrids interconnected lines remaining below 5 %.

Key words: weakly connected island ; microgrids group; virtual residual current; fault section identification; fault location
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Fig. 12 Line protection results of the island microgrid cluster

containing nonlinear loads under fault condition F3
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Fig. 13 Line protection results for the island microgrid cluster
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