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Influence of grounding mode of 6-phase generator with rectifier-load on harmonics in
shipboard medium voltage power system

WU Benxiang, ZHANG Xiaofeng, ZHANG Chao, LIU Shaoshuai, XU Guoshun
(Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to suppress the non-characteristic harmonics in shipboard medium voltage power system caused by
single phase grounding fault, the influence of neutral grounding mode of the 6-phase generator with rectifier-load on the
harmonics is studied. Firstly, the switching function and method of symmetrical components are used, the calculation
methods of characteristic harmonics at normal situation and non-characteristic harmonics in fault situation of DC voltage
are obtained respectively, then the harmonics expression of AC fault current is deduced by using DC voltage. Secondly,
the zero-sequence loop in fault is analyzed, and the relationship between grounding resistance and non-characteristic
harmonics of DC voltage is obtained, and the influence of grounding mode on harmonics is analyzed. Finally, the
conclusions are verified by simulation software PSCAD/EMTDC and experiments. The obtained results provide a basis
for the selection of grounding mode for shipboard medium voltage power system.
This work is supported by National Natural Science Foundation of China (No. 51607184).
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Fig. 1 Schematic diagram of shipboard medium voltage DC

system with 6-phase generator with rectifier-load
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Fig. 3 Schematic diagram of zero sequence circuit of

non fault winding
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Fig. 5 Simulation of harmonic of DC voltage Uy, with

different grounding resistances during fault
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