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Risk assessment based maintenance technology for breaker
LU Zong-xiang, WU Lin-lin
(State Key Lab of Power Systems, Dept of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract:
system risk assessment and bus systems arrangement reliability evaluation. The system risk index is quantified from four aspects:

The risk theory is applied to the maintenance decision of high voltage breakers, based on the compositive application of

overload, out limited voltage, voltage instability, and cascading overload. Using the minimal cut set/ minimal path set analysis
method, this paper establishes the correlation of the breakers and their related lines or transformers. So system consequence of
breakers outage can be presented by the increase of severity of their related equipments. The maintenance cost and maintenance

benefit concepts are introduced in the risk decision-making. Finally, the proposed method is validated by a sample system.
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Fig.1 Severity function for overload
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Fig.2 Severity function for voltage out-of-limit
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Fig.3 Changing curve of system severity
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Fig.4 Diagram of breakers’ seven-state space
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Fig.5 Diagram of breakers’ four-state space
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Fig.6 Failure process of breaker
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Fig.7 Basic flow chart of risk assessment for breaker
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Fig.8 Example of power system
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Tab.1 Initial conditions of the power system
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Bl [0.011,0.015] [0.010,0.013] 10 0.105
B2 [0.015,0.020] [0.012,0.015] 9 0.1
B3 [0.002,0.005] [0.002,0.005] 15 0.025
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B5  [0.010,0.015] [0.013,0.017] 10 0.12
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Tab.2 Risk assessment results for breakers

ER=9N ) ARG AR/ e AU/ RGBT
JiJt b b Ef1l/%
Bl [0.100,0.130] [0.072,0.093] [0.172,0.223] 41.79
B2 [0.108,0.135] [0.004,0.004] [0.112,0.139] 3.19
B3 [0.003,0.008] [0.015,0.037] [0.018,0.045] 83.21
B4 [0.016,0.024] [0.006,0.009] [0.022,0.033] 27.94
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Tab.3 Maintenance decision-making results
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Fig.9 Risk assessment results for breakers
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