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Fig.1 Topology structure of hybrid filter
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Fig.2 Harmonic equivalent circuits of hybrid filter
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Design of hybrid filter based on MMC topology and its application in LCC-HVDC
LI Shuangjian',JIA Xiufang',JI Yiming’,ZHAO Chengyong'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. State Grid Economic and Technology Research Institute,Beijing 102209, China)
Abstract: Aiming at the inherent defects of traditional passive filter, such as big ground occupation and
series-parallel resonance easily caused with AC grid impedance,a hybrid filter that is suitable for AC side
filtering of LCC-HVDC (Line Commutated Converter based High Voltage Direction Current) system is pro-
posed. The passive filtering part of the hybrid filter is connected in series with the active filtering part,
and then connected in parallel with the grid. The passive filtering part is the traditional double tuned
filter. The active filtering part is based on MMC (Modular Multilevel Converter) topology. The influence of
the output voltage control gain of the active filter part and the equivalent impedance of the AC grid on
the filtering performance of the hybrid filter is analyzed. The value of the gain is determined by the root
locus method. Finally, the simulation verification is completed on the rectification side of the Cigre model.
The results show that the hybrid filter can reduce the ground occupation, has good filtering effect and
strong robustness,and can fully compensate the reactive power of the converter station.

Key words: LCC-HVDC;hybrid filter; MMC;filtering; resonance suppression;reactive power compensation
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