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Influence of commutation failure on differential protection of converter
transformers and its countermeasures

WENG Hanlit, WU Wenhao!, WANG Sheng?, LI Zhenxing*, HUANG Jingguang?
(1. Yichang Key Laboratory of Intelligent Operation and Security Defense of Power System (China Three Gorges University),
Yichang 443002, China; 2. Jiujiang Power Supply Branch of Jiangxi Electric Power Co., Ltd., Jiujiang 332000, China)

Abstract: The saturation mechanism of converter transformer caused by commutation failures of converters is analyzed
first. Aiming at the characteristics of differential current and fault current of converter transformer during commutation
failures under fault recovery, the performance of converter transformer differential protection when it is simultaneously
affected by both commutation failures and fault differential current during the fault recovery is studied. It is revealed that,
during the fault recovery, the commutation failure has a facilitating effect on the recovery inrush. Under this situation,
when minor internal faults occur, the differential protection has the risk of delayed operation, and its rapidity is unable to
be guaranteed. Finally, a protection scheme based on discrete Fréehet distance is proposed and its performance is
evaluated by simulation tests. The results indicate that when commutation failures and faults simultaneously occur during
fault recovery, the proposed scheme can effectively block the protection under an external fault, and rapidly identify an
internal fault so as to trip the differential protection correctly.
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