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Open-circuit Fault Localization Method of MMC Submodules Based on Voltage Similarity
Analysis and Euclidean Distance
XU Qidong', WU Sijie', ZHOU Tenglong®, LIN Zefeng', WEN Chuangping'

(1. State Grid Fujian Electric Power Company Quanzhou Power Supply Company, Fujian Quanzhou
362000, China; 2. Hunan Vocational College of Science and Technology, Changsha 410000, China)
Abstract: The rapid location of open-circuit faults in sub-modules of modular multilevel converter (MMC)
is a key to enhance reliability of system. In response to the characteristic that the capacitive volatge of the open
circuit sub - modules deviates from the normal value, a fast fault localization method for MMC submodules
based on voltage similarity and Euclidean distance is proposed in this paper. Firstly, the Kalman filtering
algorithm is adopted to estimate the sub-module voltage, which greatly reduces the number of voltage
sensors. Then, the characteristics of open-circuit faults in the sub-modules are analyzed, and the electrical
distance between the estimated capacitive voltages of the sub-modules in the same arm is calculated by
using the Euclidean distance. The rapid detection and location of the open-circuit fault in sub-modules are
carried out by discriminating the size of the distance, which not only improves the system reliability, but
also saves cost and expenses. Finally, the correctness and efficiency of the proposed method are verified by

PSCAD/EMTDC simulation.
Keywords: modular multilevel converter; Kalman filter; voltage similarity; Euclidean distance; fault

location
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