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Fig.1 Flowchart of static security risk assessment
for power grid with wind speed correlation
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Table 1 Failure rate of relevant branches

B L B3 e
1-3 0.098 1 21-22 0.1429
3-4 0.1055 23-24 0.124 1
2-6 0.1487 25-27 0.1317
4-6 0.1058 24-25 0.1665
6-7 0.1135 2-4 0.0848
6-9 0.1185 10-17 0.1455
12-16 0.1635 6-28 0.1635
10-21 0.1327 28-27 0.1536
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Table 2 Relative error indexes when sample size is 500

el 7 =L Fif 2= R A /M
&l 0.0090 0.0074 0.0314 0.0078
&y 0.1426 0.1153 0.4658 0.0536
& 0.0308 0.0224 0.0971 0.0127
&l 0.1422 0.1251 0.5894 0.0458
&l 0.0125 0.0092 0.0527 0.0162
&l 0.2024 0.1273 0.6577 0.0925
&% 0.0061 0.0042 0.0180 0.0012
&% 2.3106 2.0251 8.5162 0.368 1
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Table 3 Active power confidence interval of some
branches for different wind speed correlations

_— iR XA
[EERIIBS AR R BEAC LRiES

2-6 [14.79,2589]  [14.92,24.85]  [15.13,23.82]  [17.50,22.48]
5-7 [12.06,1677]  [12.11,16.68]  [12.19,1636]  [13.10,15.46]
16-17 [9.05,10.74] [9.06,10.70] [9.08,10.63] [9.22,10.48]
10-21  [-13.34,-626] [-13.32,-6.51] [-13.18,-6.89]  [-10.16,-7.93]
21-22  [-17.70,-11.70] [-17.75,-11.91] [-16.59,-12.28] [-16.32,-12.56]
28-27 [-5.79,1426]  [-5.62,1346]  [-5.09,12.97]  [-4.57,12.86]
8-28 [-2.67,1.38] [-2.60,1.22] [-2.54,1.02] [-1.51,0.80]
6-28 [-3.11,12.92]  [-2.98,12.28]  [-2.55,12.09]  [-1.57,11.56]
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Fig.4 Active power CDF of branch 25-27 for

different wind speed correlations
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Fig.5 Voltage CDF of node 25 for different
wind speed correlations
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Static security risk assessment of power system considering wind speed correlation
ZHANG Li,LIU Junyong,LIU Youbo,YAN Zhanxin,XU Lixiong, WU Yang
(School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China)
Abstract ;

have obvious correlation,which has impact on the results of probabilistic load flow. Nataf transform is applied

Since multiple wind farms in a power grid are relatively close to each other,their wind speeds

to build the sample space of wind speed correlation among multiple wind farms and the output power of
wind farm with correlation is obtained. The anticipated accident set is constructed based on the present
operating state of power system with wind speed correlation and the total probability theory is combined with
the probabilistic load flow based on the ranked-set sampling to calculate the stochastic load flow of power
system with wind speed correlation and assess its security risk. The results of RSMCS(Ranked Set Monte
Carlo Simulation) for the improved IEEE 30-bus system with wind power show that,the proposed method can
correctly and quickly assess the static security risk of present operating state of power system with wind
speed correlation.

Key words: Nataf transform; ranked-set sampling; wind speed

wind power; probabilistic load flow;

correlation; risk assessment; static security
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