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Abstract

For the power grid with large-scale wind power integration, using the probabilistic power flow
calculation and the concept of entropy, a ranking indicator based on the available capacity entro-
py of branch and sorting method under multi-scenarios for expected contingency are proposed in
order to speed up the probabilistic static security analysis and the impact of branch outage on the
system can be described in the view of branch available capacity. The simulation is verified in
IEEE-118 system and the results indicate that the proposed method can evaluate power system
static security precisely and find the weakness of power system. Meanwhile, it greatly shortens the
time and provides reference information for electric power operation personnel.
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Figure 1. Flow chart of contingency accident sequencing method, based on multiple scenes
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Figure 2. Flow chart of static security analysis, based on probabilistic load flow
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Table 1. Schedule of contingency accident

Fr5 T 3 8% I
1 8-9 0.8774
2 85-86 0.8534
3 68-116 0.6947
4 65-68 0.6587
5 12-117 0.4993
6 81-80 0.4516
7 8-5 0.4426
8 110-111 0.4109
9 30-17 0.3990
10 69-68 0.3702
1 38-37 0.3594
12 26-30 0.3561
13 89-90 0.3539
14 23-25 0.3205
15 100-101 0.2683
16 4-5 0.2484
17 38-65 0.2388
18 25-27 0.2290
19 90-91 0.2273
20 100-103 0.2111

Table 2. Evaluation index of the static security probability
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Table 3. Limit violation probability of some lines
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Figure 3. Network structure diagram near line 65-68
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Figure 4. Active power cumulative distribution curve of line
68-81 before and after line 65-69 outage
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Figure 5. Active power cumulative distribution curve of line
64-65 before and after line 65-68 outage
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