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Strategies of real time contingency screening based on probabilistic insecurity index

LIU Huaidong', MA Lin', WANG Xiran?, CUI Xiaojun', WU He'
(1. School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China;
2. Zhejiang Electric Power Company Economic Research Institute, Hangzhou 310007, China)

Abstract: In order to solve the problem of contingency screening that power system faces, an improved contingency
screening strategy is proposed. This paper uses the analysis method of dynamic security domain, and practical
probabilistic insecurity index is a basis for contingency screening and ranking. Building models depend on fatal
contingency or not, then it takes the loss that may be caused by the failure as the objective function to rank. This method
analyses different circumstances under a variety of fault classification that the system faces and considers the overall
probability distribution, reflects system security by weight control and economy index by objective function. Then it uses
the method of off-line calculation and online application to get the results of contingency screening. Tests on the New
England 10-generator 39-bus test system show that the results accord with the factual basis, and it has good robustness
and strong guidance for the processing of actual hidden faults.
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Fig. 1 Logic schematic of BP neural network
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Fig. 3 System diagram of new England 10-machine 39-node
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Table 1 List of each kind of data of fault line

w0 KR P K A
a0 MR 0hy s, /i
P C (x107) (x107) A
16-19 + 1.13 0.716 3 0.919 6 72.740 4
28-29 + 1.84 0.2323 0.305 8 393870
8-9 - 0.67 0.6957 0.729 5.701 0
1-39 - 0.33 0.9259 1.0222 5.688 6
21-22 - 0.76 0.599 6 0.6227 5.3286
23-34 - 0.81 0.501 4 0.589 5.3120
22-23 - 0.18 1.017 6 1.098 4 5.273 8
5-6 - 0.46 0.772 2 0.779 8 49795
2-25 - 0.52 0.6199 0.688 1 4.6311
26-28 - 0.04 1.0119 1.100 7 4.5826
13-14 - 0.26 0.849 4 0.8716 4.5337
6-7 - 0.39 0.752 8 0.759 2 45313
10-13 - 0.17 1.2273 1.503 5 4.360 4
26-29 + 1.59 0.019 8 0.028 7 3.1943
2-3 - 0.71 0.341 6 0.377 3.1147
26-27 - 0.74 0.2957 0.3504 2.968 4
16-21 - 0.32 0.4358 0.529 2 29303
25-26 - 0.63 0.3039 0.376 5 2.8500
16-24 - 0.68 0.2592 0.3162 2.5289
15-16 - 0.53 0.296 9 0.318 2.199 6
10-11 - 0.47 0.2358 0.3175 2.0732
6-11 - 0.64 0.196 6 0.2479 1.9330
9-39 - 0.59 0.206 5 0.2182 1.614 5
1-2 - 0.61 0.1427 0.202 1 1.536 8
4-14 - 0.68 0.1373 0.1825 1.506 4
16-17 - 0.39 0.200 7 0.246 9 1.502 8
3-4 - 0.27 0.2355 0.2773 1.486 0
7-8 - 0.48 0.129 6 0.203 8 1.380 4
5-8 - 0.45 0.1502 0.201 1.3149
14-15 - 0.24 0.1657 0.246 7 1.298 6
4-5 - 0.57 0.1252 0.1643 1.206 1
3-18 - 0.31 0.1319 0.188 2 1.0779
17-27 - 0.53 0.0919 0.143 4 1.026 0
17-18 - 0.33 0.118 6 0.146 7 0.8490
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