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Research on Optimization Strategies and Practical Implementation of Fault Clearance Time for 10kV Box-Transformers in

Distributed Photovoltaic Power Stations: A Case Study of a Jinhua PV Plant
Zhang Cheng
China General Nuclear Power Zhejiang New Energy Investment Co., Ltd.

[ Abstract ] This study focuses on the critical issue where monitoring systems fail to automatically trigger alarms or trip to isolate loads

during three-phase imbalance faults in distributed PV power stations '10kV box-transformers. The Jinhua PV plant, a typical
distributed PV system with 12MW installed capacity and five substations operating under a full-grid-connected mode, faces
challenges due to its extensive coverage, dispersed equipment, and lack of remote monitoring systems. Owing to reliance on
centralized control center monitoring and photovoltaic power generation's sensitivity to sunlight-induced data delays,

delayed fault detection and isolation result in significant energy loss. Through comprehensive analysis of 1510kV
box-transformers' fault data from 2021-2023, this research identifies primary fault types and average resolution times. Key
factors are identified and addressed using the "SW1H" principle (5W1H: Work, Work, Work; 1H: Hierarchy ) . By
retrofitting measurement and protection devices with low-voltage three-phase imbalance trip protection and selecting
appropriate voltage protection relays, the average fault clearance time was reduced from 11.38 hours to 1 hour, significantly
enhancing operational efficiency and economic benefits. This research provides valuable insights for efficient operation and
maintenance of distributed photovoltaic power stations connected to 10kV transformer substations, with broad application

potential in the renewable energy sector. It aims to enhance operational management standards across the industry and
promote sustainable development of the new energy field.

[ Key words ] Distributed photovoltaic power station; 10kV transformer substation fault clearance time; Optimization strategies;
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