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Fig.3 Detailed behavior tree model of relay
protection system
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Table 2 Relationship between component
reliability and duration
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Fig.4 Variation of misoperaion probability,
refuse-to-operation probability and system
reliability along with duration
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Table 3 Relationship between system reliability
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10000 0.761 0.685 0.755 0.755 0.754 0.682 0.703
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Fig.5 Variation of system reliability deduction
along with duration for 10% reliability
deduction of different components
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Fig.6 Behavior tree model of dual
power-supply system
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Fig.7 Deduction of system reliability along
with duration for single and dual
power-supply systems
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Fig.8 Variation of system reliability deduction
along with duration for single and dual
power-supply systems
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Protection system modeling based on probabilistic behavior trees and quantitative
evaluation of its reliability
XIONG Haijun',ZHU Yongli',ZHANG Qi*,WANG Dewen'
(1. School of Control and Computer Engineering,North China Electric Power University, Baoding 071003, China;
2. School of Science and Technology,North China Electric Power University, Baoding 071003, China)

Abstract: According to the functions and characteristics of digital relay protection system,the model of its
behavior trees and the quantitative evaluation of its reliability are proposed. The reliability models are given
for its hardware components,software behavior,sequence relation and selection relation. The existing behavior
tree model is probabilistically extended,based on which the relay protection system is modeled. The
calculative formula of behavior reliability is given,based on which the protection system reliability is
quantitatively evaluated. The simulative results of case study show that,the proposed method can correctly
evaluate the reliability of relay protection system and identify its weak parts.

Key words: relay protection; reliability; model buildings; quantitative evaluation; probabilistic behavior

trees
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Grounding grid corrosion diagnosis with offset test point

LU Chao,LIU Ligiang,HU Kaixuan, WANG Jiao,SUN Qian
(Inner Mongolia University of Technology, Huhhot 010080, China)
Abstract: Two levels of test point offset are simulated in PSCAD for the fully-measurable branch and
their fault diagnosis results are compared to analyze the influence of test point offset on the corrosion
diagnosis of grounding grid,based on which,a reducing method is proposed for different levels of test
point offset. According to the proposed method,the mathematical model of non-linear fault diagnosis
and the hybrid particle swarm algorithm are improved. The simulative results show that the improved
grounding grid corrosion diagnosis algorithm is correct and effective in the condition of offset test
point.

Key words: grounding grid; corrosion; diagnosis; offset test point; failure analysis
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