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Fig.1 Structure of 500 kV UPFC system
in the South of Suzhou
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Fig.2 Schematic diagram of external short
circuit in series transformer
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Fig.3 Single-phase ground fault outside
the series transformer
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Fig.4 Schematic diagram of ground fault
in the grid side winding area
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Fig.5 Ground fault waveform in the grid side winding
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Transformer differential protection in UPFC system
WU Yi', GU Qiaogen™”, CUI Yu', HUANG Haidong', SUN Zhongmin**, WANG Ye'
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;
2. NR Electric Co.,Ltd.,Nanjing 211102, China;

3. NARI Group( State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China)
Abstract ; Both parallel transformer and series transformer are core AC devices of unified power flow controller (UPFC) , and
special operating conditions of UPFC can easily affect transformer differential protection,which is the main protection for these
two types of transformers. The differential protection could have various manifestations under different operation conditions and
varied faults. In order to evaluate the affection for differential protection from different kinds of faults, the factors that may
impact the sensitivity and reliability of differential protection are discussed when faults happen based on the control system of
actual UPFC project. According to the simulation results of typical internal and external faults,the behavioral characteristics of
differential protection are analyzed, and the adaptability analysis of differential protection is formed as well. The relationship
between valve control protection and AC relay protection in aspect of protecting equipment are also discussed. A technical
reference is provided for the implementation of AC relay protection of the UPFC project in terms of anti-misoperation and anti-
rejection.

Keywords : unified power flow controller ( UPFC) ; series transformer; parallel transformer; differential protection; adaptabili-

ty analysis
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