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Temporal and spatial environments dependent power grid failure method
and its application in power grid reliability assessment
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(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongging 400044, China; 2. Yunnan Power Grid Corporation Kunming Power Supply Bureau, Kunming 650011, China)

Abstract: The off-line and fixed annual average failure probability model is used in conventional reliability assessment, it
is difficult to adapt to the current needs of power system operation. Power grid faults have great temporal relationship
with disastrous weather, and meteorological disasters have distinct seasonal characteristic, thus power grid risk will
fluctuate with time change. When descripting power component failure rate, it is necessary to expand from chronological
time to historical period and taking consideration of the reasons especially external meteorological environments which
cause faults, in order to describe the temporal and spatial environment dependent failure rate. The component failure rate
model is established and applied to power grid reliability assessment, based on conventional statistical model in different
timescale and under different meteorological disasters. The proposed models are utilized to analyze the 500 kV
transmission lines failure data during nearly 3 years, meanwhile, the proposed method is applied to assess the reliability of
a provincial power grid in southwest China. The results indicate that the reliability indexes in different time intervals have
major difference with annual average index, and it proves the necessity of temporal and spatial environments dependent
reliability assessment.
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Table 1 Failure rate of transmission lines in

different seasons

e #% e wE %
W2 0.057 0.013 0.013 0.048
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Table 2 Failure rate of transmission lines in

different months
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Table 3 The o and f of lightning and wildfire in

different months

o il ik

a B a B
1 )] 0.001 8 0.005 4
2 /] 0 0 0.047 6 1
3H 0.007 2 0.2 0.026 9 0.8
4 H 0.0148 0 0.0333 0.75
5H 0.016 1 0.25 0.016 1 0.35
6 JJ 0.0259 0 0 0
7H 0.037 6 0 0 0
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9 /] 0.0537 0 0 0
10 H 0.003 6 0.5 0.005 4 0.5
11 H 0.003 7 1 0 0
12 H 0 0 0 0
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Table 4 The o and f of lightning and wildfire in

different seasons
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