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Table 3 Diagnosis results of fault case
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Table 4 Diagnosis results of fault cases for hierarchical TWFPN model based on event-starting point
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Table 5 Comparison between proposed method and existing methods
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Hierarchical temporal Petri net based on event-starting point and

its fault diagnosis method of power grid

LAI Hongyi', WANG Yang', YANG Wen’,ZHOU Chaofan' , XU Biao®, YIN Xianggen®,JIAN Cheng’
(1. Central China Electric Power Dispatching and Control Sub-center of State Grid, Wuhan 430077, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074 , China)
Abstract ; The most important task to ensure reliable power supply and safe and stable operation of the power grid is
the quick and accurate identification of the fault element based on mass warning information. A fault diagnosis me-
thod of hierarchical weighted fuzzy Petri net based on event-starting point is proposed to meet the needs of power grid
operation and regulation. Based on the improvement of the hierarchical temporal weighted fuzzy Petri net of bus and
line , the temporal attribute of each initial library is determined by taking the fault occurrence time as the event-star-
ting point. The temporal constraint of the protection and circuit breaker operation is checked and their credibility is
modified according to reverse and positive timing reasoning. The simulative results of IEEE 39-bus system and actual
failure cases of a power grid show that the proposed method can identify the fault element under complicated condi-
tions such as mal-operation or rejection of protection and circuit breaker and incompleteness or error of alarm infor-
mation ,and improve the accuracy and fault-tolerance of fault diagnosis. In addition ,the proposed method can also get
the time constraint of the fault element to further analyze the causes and development of the fault. Compared with the
existing fault diagnosis methods based on temporal information ,the proposed method has a simple and clear temporal
reasoning process , strong adaptability to the change of network topology and rapid calculation speed, and meets the
needs of online fault diagnosis.

Key words :fault diagnosis ;temporal weighted fuzzy Petri net;temporal constraint; event-starting point





