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Abstract

The transmission lines are exposed to the atmospheric environment and will be affected by
adverse weather such as lightning storm, so that it will affect the reliability of transmission
system. This paper studies the fault probability model of transmission line during the
lightning storm, and evaluates the short-term reliability of transmission system in the fore-
casting weather condition. Firstly, we build the lightning strike fault probability model of the
transmission line based on historical lightning record information, then calculate the
lightning strike probability under the forecasting weather conditions, and furthermore eva-
luate the reliability index of transmission system. We utilize IEEE RTS-79 system to verify the
validity of the proposed model and the results show that lightning has great negative influ-
ence on the transmission lines and the reliability of transmission system. The reliability
evaluation model proposed in this paper can guide the short-term operation and online
scheduling for transmission system operators.
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Figure 1. Latitude and longitude coordinates figure
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Figure 2. Reliability evaluation flow chart
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Figure 3. Single line diagram of IEEE RTS-79
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Table 1. Radar forecast parameters

=1 BRTRESHIE

o 4% 5 752 % dBz [EMATE S INEN ) I H BRRAKE & ko/m?
PA% 1 54 13.7 37
PA% 2 40 9.1 27
WHE 3 48 11.2 35
Table 2. Failure probability of line section in each grid
7 2. MBS MR X R EER R
T A% 1 Wi 4% 3
IR E (KA) 67.2+35 223+35 443+35
7% 75 M T 2 % (m) 89+5 102 +5
W EENE p 0.01 0.12
Table 3. Failure probability of transmission line
2 3. HEB LK IS AR
2Lk 2Ltk 24-15 2Ltk 11-14 2Ltk 12-23 2k#% 11-13 2k#% 12-13 Lk 13-23
A A 0.45 0.25 0.3 0.35 0.40 0.45
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Table 4. Reliability indexes of the test system
4 MR ARG AT R MR

% & s LOLP EDNS (MW)
EH 0.086 15.04
FHH 0.137 29.75

Table 5. Reliability indexes of load node
2 5. AT A SRR

REFM TRT EDNS (MW) KRGS WS EDNS (MW)
3 0.79 3 2.72
4 0.66 4 1.59
L% el
18 1.58 18 1.76
19 0.93 19 1.06

Table 6. Reliability indexes of test system under different failure rates
3z 6. PERIBFER TR RS AT SRR

Higks 2% LOLP EDNS (MW)
B 0.086 15.04
2=0.001 0.092 15.68
2=0.005 0.137 29.75
4=0.01 0.607 238.86
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