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Table 1 Failure rates of risk lines
&k (B ES 2Rk R R
15-23 0.419 23-24 0.476
10-17 0.142 10-22 0.162
19-20 0.063 22-24 0.425
18-19 0.212 10-21 0.045
15-18 0.513 21-22 0.058
16-17 0.124 9-11 0.083
20-10 0.047 6-28 0.018
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Table 2 Predicted and actual rainfall

WX 1/ mm WX 2 Wi/ mm
HA o2 M3 M4 B B2 W3 e
X kX K K K K X %
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PP T 8¢ DX S MR 3R it A AR A WL 3% 3
I3 3 A I 1 A R0 R AN W, 224 R i

it 208 mm IR0 SR T XA 2 A K
PR ARSI, W R AR R S AL ERRT 174
H R, S SO T
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Table 3 Failure probability and rainfall in landslide area

X 1 I 2
SH g1 g2 3 B4 B B2 B3 B4
PN PN PN PN PN FNEEPN PN
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Fig.7 Probability of tower falling in landslide area
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Fig.8 30-node grid structure
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Table 4 Evaluation of Motor index characteristics

s w0 e, Rtk EBhEs

MOMW (MWeRTY) MW min

1 100 30 3.0 4.0

2 150 50 4.0 6.0

7 90 20 2.0 3.5
14 50 15 1.0 2.0
17 60 15 1.5 2.0
24 50 15 1.0 2.0
27 100 30 3.0 4.0

®5 AR EEXLL

Table 5 Weight comparison of different
weighting methods

Pk
Tk . A n n VES
AHP 0396 0.080 0.321 0342  0.015
PCA 0253 0260 0.063 0219  0.006
CRITIC 0451 0200 0.090 0.154 0.019
EWM 0325 0220 0.040 0.100 0.012
GT 0274 0.150 0.200 0.210  0.002
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Table 7 Motor recovery path in scenario 1
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Table 8 Recovery paths by literature [5] in scenario 1

#I_Jﬁj‘ltﬂ/ LN

Pl IR ERAE JE S ST

(MW -h)
1 2-1 7-27-24-17-14 3.0 2903.3
7 2-6-7 27-24-17-14 8.0 2903.3
27 6-28-27 24-17-14 13.0 2903.3
24 6-10-22-24 17-14 16.5 2903.3
17 10-17 14 17.5 2903.3
14 2-4-12-14 20.0 2903.3
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Fig.9 Risk comparison
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Table 9 Algorithm improvement comparison min
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Table 10 Motor recovery path in scenario 2
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Table 11 Recovery paths by literature [5] in scenario 2
wat dese Remay T MR
1 2-1 7-27-24-17-14 3.0 2903.3
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Optimization of post disaster recovery path of black start

based on dynamic decision system
XU Qiutong, YU Aiging
(School of Electrical Engineering, Shanghai Electric Power University , Shanghai 200090, China)

Abstract: To solve the problem of power system outages caused by extreme weather, a reasonable strategy for restoring the power
supply is needed to reduce losses. Therefore, a dynamic optimization method of black start recovery path considering the
probability of device failure is proposed. Firstly,to accurately measure the probability of line fault under disaster conditions,a
line fault model is founded by taking into account the spatiotemporal coupling of typhoons,rainfall ,and landslides. Secondly, the
black-start power evaluation model is established by combining the optimal weights of motor characteristics. Furthermore , the
online recovery strategy is developed to determine the black-start recovery scheme,which can be solved by the improved Monte
Carlo tree search algorithm and the Dijkstra algorithm. Finally,the IEEE 30-node distribution network system is used to verify
the applicability of the dynamic decision system under different scenarios. The results show that the dynamic decision system
can reduce the riskiness of the recovery scheme by 22.5% while keeping the power supply recovery time stable, effectively
improving the rapidity and reliability of the power supply scheme.

Keywords : black start; line failure probability; combined wind and rain model; black start path; line failure model; online

recovery strategy
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