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Sub-module open fault diagnosis and location method of MMC based on

sub-module voltage packet detection
RONG Fei',ZHU Yubo',ZHOU Shijia’>, HUANG Ying’, YANG Guangyuan’
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. Southern Power Grid Research Institude Co.,Ltd., Guangzhou 510663, China;
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Abstract: With a large number of sub-modules of MMC(Modular Multilevel Converter),the system structure
is complicated and the probability of failure is high. Aiming at the problem of sub-module open fault diag-
nosis,a sub-module open fault diagnosis and location method of MMC based on sub-module voltage packet
detection is proposed. The fault characteristics of sub-modules are analyzed,the detection criterion is obtained
by comparing the predicted value and actual value of the output voltage of the sub-module group,and the
sub-module group and fault type are diagnosed according to the detection criterion. The working state of the
sub-module is changed,and the fault is located according to the detection criterion. The measurement error
of the sub-module capacitor voltage is analyzed quantitatively during the packet detection to provide a basis
for sub-module voltage packet detection. A 49-level MMC simulation platform is built with MATLAB /
Simulink, and different types of faults are simulated under the condition of capacitance value deviation.
The simulative results show that the proposed fault diagnosis and location method can realize the sub-module
open fault diagnosis and location when reducing the number of voltage sensor,so as to improve the system
reliability.

Key words: MMC; packet detection;voltage observation;fault characteristics of sub-modules;sub-module fault

diagnosis
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