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Fig.14 u_ . »l. and w,, of proposed control strategy when

Fault 2 occurs, operating in rated power as an inverter
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Energy rebalance control and safe operation region analysis
of MMC with sub-module fault
YANG Limin'*, LI Yaohua'*,LI Zixin'*, WANG Ping'
(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China;2. School of Electronic, Electrical and

Communication Engineering, University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: MMC ( Modular Multilevel Converter) has been widely applied in the flexible-HVDC power transmission
and the sub-module fault is its common fault type due to the huge quantitity of sub-modules in the high-voltage and
large power MMC. A certain amount of redundant sub-modules are set in each bridge-arm of MMC to improve its re-
liability. However,when asymmetric sub-module fault occurs in MMC , the fundamental fluctuations will appear in the
DC current, influencing the operation performance of MMC. The conditions for energy balance among bridge-arms of
MMC are analyzed under the working condition of failure submodules both in upper and lower bridge-arms,on this
basis,an energy rebalance control strategy is proposed to suppress the fluctuations in DC current, which, compared
with the traditional control strategy,needs not to increase the capacitor voltage of sub-module in the rated redundant
operation region. The maximum safe operation region of MMC by using the proposed control strategy is also
analyzed ,and it is proved to be extended and the reliability of MMC is further improved. Hardware in loop experi-
ment results of £350 kV/1 000 MW MMC verify the effectiveness of the proposed control strategy and the validity of
safe operation region analysis.

Key words : modular multilevel converter;sub-module fault;energy rebalance ;safe operation region



