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Reliability Research of Distribution Network with Distributed Wind Power
Chen Xiao,Zhao Caihong,Li Hanyi,Hu Jun,Chen Jianjian

(School of Electrical and Automation Engineering,, Nanjing Normal University, Nanjing 210042, China)

Abstract: Distributed wind power has effect on the distribution network reliability. The paper establishes the model for
output power of wind turbines based on Latin hypercube sampling and improves simultaneous backward reduction.
Based on the importance of the load, the paper defines the equivalent effective load an optimization model is established
of distribution network islanding scheme with the goal of the maximum equivalent effective load. The paper improves the
minimal path, calculates the probabilities of load points which are in the islanding scope , and solves the reliability indices
for load points indifferent scenes. The algorithm is applied to a modified IEEE-RBTS Bus6 test system, the effectiveness
of this algorithm is analyzed and confirmed by the simulation example.
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F1 REXEHEAR
Table 1 The sampling of wind speed

ikt P/ (m/s )

X i) S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 1.2157 2.1212 1.4915 1.1520 2.032 1 1.026 5 1.3925 1.1328 1.924 1 1.3825
2 2.794 5 2.646 2 2.6709 22779 2.879 6 2478 6 24725 3.1209 24249 3.3015
3 37124 3.5379 3.4805 3.8750 3.260 9 3.4633 3.500 5 3.903 1 3.6155 3.5785
4 4.124 1 4.6356 46131 4.1523 4.208 5 4.374 6 44179 4.054 4 4.394 4 4.3218
5 5.161 1 47019 4.759 4 5.2390 53113 49295 5.026 8 5.0369 5.1225 5.0727
6 5.636 8 5.5916 5.6243 5.600 1 5.8558 5.9523 5.8347 6.0129 5.739 8 5.488 4
7 6.300 0 6.187 4 6.384 9 6.166 1 6.099 2 6.460 3 6.453 7 6.414 3 6.306 1 6.192 8
8 7.3187 7.156 7 7.2120 7.230 8 7.238 8 7.439 6 7.112 1 7.2187 7.056 3 6.9273
9 8.2839 8.328 6 7.7925 8.2372 7.793 9 79178 7.8712 8.170 1 8.2139 7.8375

10 9.142 4 8.678 1 9.3692 8.849 3 9.2349 9.2725 9.547 1 877117 9.2222 9.087 6
11 10.9590 10413 6 10.5822 10.234 3 10.246 9 11.069 2 10.6459 103195 10.228 5 105221
12 16.960 5 15.836 1 12.171 4 12.116 1 12.796 6 11.8520 14.239 6 12,9915 11.638 5 13.503 5
MR 0.099 0 0.0350 0.116 0 0.061 0 0.0720 0.064 0 0.1730 0.067 0 0.148 0 0.1650

X 6 BAUEAR N 0.4 MW B KUEEHLZ , CAITIA X v K 3 m/s, YT H G v, 24 25 m/s, FE Kk
ox K 10.5 m/s. KRS K A (2) , SRASAHRL A KA LA HH D3840k 2 s
x2 REHINE

Table 2 The output power of wind turbines

5753 P/ (m/s )

X i) S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0.038 7 0 0.096 5
3 0.228 0 0.1721 0.153 8 0.280 0 0.083 5 0.148 3 0.160 2 0.289 0 0.197 0 0.185 1
4 0.359 7 0.523 4 0.5162 0.368 7 0.386 7 0.4399 0.4537 0.337 4 0.446 2 0.423 0
5 0.691 6 0.544 6 0.563 0 0.716 5 0.739 6 0.617 4 0.648 6 0.6518 0.679 2 0.663 3
6 0.843 8 0.829 3 0.839 8 0.8320 09139 0.944 7 0.907 1 0.964 1 0.876 7 0.796 3
7 1.056 0 1.020 0 1.083 2 1.013 2 0.9917 1.107 3 1.1052 1.092 6 1.058 0 1.0217
8 1.3820 1330 1 1.347 8 13539 1.356 4 1.4207 13159 1.350 0 1.298 0 1.256 7
9 1.690 8 1.705 2 1.5336 1.6759 1.5340 1.573 7 1.558 8 1.654 4 1.668 4 1.548 0
10 1.965 6 1.8170 2.038 1 1.8718 1.9952 2.007 2 2.095 1 1.846 9 1.991 1 1.948 0
11 2.400 0 23724 2.400 0 2.3150 23190 2.400 0 2.400 0 23422 2313 1 2.400 0
12 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0 2.400 0
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32 HRIMBRSAR
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Table 3 Load points included in island under different Py.

i D)W BT R LRI EYIN BT R
0.277 6<<P,:<0.283 1 19 1.299 0=P):<1.534 0 23,20
0.283 1=P)<0.502 5 22 1.534 0<Pp:<1.811 6 23,21
0.502 5<P:<0.737 5 20 1.811 6<P,<1.817 1 23,21,19
0.737 5<P»:<0.796 5 21 1.817 1=<P)<2.036 5 23,21,22
0.796 5=P,<1.074 1 23 2.036 5=Pp<2.314 1 23,21,20
1.074 1=P,<1.079 6 23,19 2.314 1=Pp<2.3196 23,21,20,19
1.079 6<P1<1.299 0 23,22 2.319 6=<<P;:<2.400 0 23,21,20,22

3.3 HEGEAAREEER
R FRBIR RIS T3 D B0 SR TSR AR B . R 4 s
F4 BHRFTRPATEMEERL
Table 4 The reliability index of partial load points 1

e EET OB N R/ ) A

i S1 s2 83 S4 S5 6 57 58 59 510 7 DG
1 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290
19 1.935 1.938 1.935 1.942 1.938 1.935 1.935 1.935 1.938 1.935 1.935
20 1.987 1.987 1.995 1.987 1.987 1.987 1.987 1.987 1.984 1.984 1.973
21 1.951 1.951 1.947 1.951 1.951 1.951 1.959 1.951 1.951 1.959 1.935
22 1.943 1.943 1.943 1.939 1.939 1.948 1.948 1.952 1.943 1.948 1.935
23 1.967 1.967 1.967 1.967 1.967 1.967 1.967 1.967 1.967 1.963 1.935

K5 EBaRELANTREER2
Table 5 The reliability index of partial load points 2

Y AR N (IR/AT) A

ErRs St 52 53 54 S5 56 57 S8 59 510 7 DG
1 1.578 1.578 1.578 1.578 1.578 1.578 1.578 1.578 1.578 1.578 1.578
19 6.625 6.243 6.625 5.862 6.243 6.625 6.625 6.625 6.243 6.625 6.625
20 5.516 5.516 1.995 5.516 5.516 5.516 5.516 5.516 5.875 5.875 6.950
21 5.651 5.651 6.008 5.651 5.651 5.651 1.959 5.651 5.651 4.937 7.080
22 6.927 6.927 6.927 6.927 6.927 6.571 6.571 6.214 6.927 6.571 7.640
23 5.645 5.645 5.645 5.645 5.645 5.645 5.645 5.645 5.645 5.645 8.130

M 4 Fe 5 ATRIE 20 2R 5 UG I P S S A S, 25 i 38 oA R DA i e <, e
DAGAAT st AR T B R A AT B (EL AR AN TR, 158 B A~ 27 e 3 0] o3 A1 2 JR A e AT B /N
RIGUE A2 s i E] O Jel s AR (L) R G A7 5 (9P BB S 8] oy sl s . 3 T [F)— S fif i, 20
A X Y 1 D 3B, X AT SEE AR b R 7 ] — 20 KU B R DT SR R B AR L
TR, FEATFE PR AL AR AR . il (AT 357, 0 Pk e AT Pl O X 5 £ a3 ] S A7 2 AR
A2
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