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Defense strategy against large power grid cascading failure based on
coordinated preventive-emergency control

JIANG Shengho', YANG Jun', WANG Jianxiong’, YUAN Wen®,XIE Peiyuan®’,LUO Chao',SUN Yuanzhang'
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. State Grid Hunan Electric Power Company,Changsha 410000, China)

Abstract: With the increasing complexity of power grid structure and operation mode, the probability of
large-scale blackout caused by source fault increases. Based on the analysis of the propagation mechanism
and time characteristics of overload-dominated cascading failure, and taking into account the dispatcher’s
acceptability to the cascading failure consequences, a defense strategy against large power grid cascading
failure based on coordinated preventive-emergency control is established. The coordination factor is intro-
duced to decompose the control pressure into the periods before and after cascading failures. The initial ope-
ration state of the system is optimized by preventive control, and the emergency control is combined with
necessary means of generator tripping and load cutting on the basis of considering the dispatch potential
of generators,so that the cascading failure spread is suppressed. The analysis results of IEEE 39-bus system
demonstrate that the proposed coordinated control model can take full advantage of the complementary
characteristics of preventive control and emergency control and take into account the tolerance consequence
constraint and economic requirements,so as to defend cascading failures in the whole process.

Key words:large power grid;cascading failure;overload-dominated cascading failure; preventive control;emer-

gency control; coordinated control
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Table D1 Simulation parameters
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Table E1 Line parameters of IEEE 39-bus system

LS R R Sl S P | REES BB KT fie S B
1 1 2 4.80 6.72 4.80 24 14 15 4.80 6.72 4.80
2 1 39 8.00 11.20 8.00 25 15 16 4.80 6.72 4.80
3 2 3 4.00 5.60 4.00 26 16 17 4.80 6.72 4.80
4 2 25 4.00 5.60 4.00 27 16 19 4.80 6.72 4.80
5 2 30 7.20  10.08  7.20 28 16 21 4.80 6.72 4.80
6 3 4 4.00 5.60 4.00 29 16 24 4.80 6.72 4.80
7 3 18 4.00 5.60 4.00 30 17 18 4.80 6.72 4.80
8 4 5 4.80 6.72 4.80 31 17 27 4.80 6.72 4.80
9 4 14 4.00 5.60 4.00 32 19 20 7.20 10.08  7.20
10 5 6 9.60 13.44  9.60 33 19 33 7.20 10.08  7.20
11 5 8 7.20 10.08  7.20 34 20 34 7.20 10.08  7.20
12 6 7 7.20 10.08  7.20 35 21 22 7.20 10.08  7.20
13 6 11 3.84 5.38 3.84 36 22 23 4.80 6.72 4.80
14 6 31 1440 20.16 14.40 37 22 35 7.20 10.08  7.20
15 7 8 7.20 10.08  7.20 38 23 24 4.80 6.72 4.80
16 8 9 7.20 10.08  7.20 39 23 36 7.20 10.08  7.20
17 9 39 7.20  10.08  7.20 40 25 26 4.80 6.72 4.80
18 10 11 4.80 6.72 4.80 41 25 37 720 10.08  7.20
19 10 13 4.80 6.72 4.80 42 26 27 4.80 6.72 4.80
20 10 32 720 18.00  7.20 43 26 28 4.80 6.72 4.80
21 12 11 4.00 5.60 4.00 44 26 29 4.80 6.72 4.80
22 12 13 4.00 5.60 4.00 45 28 29 4.80 6.72 4.80
23 13 14 4.80 6.72 4.80 46 29 38 9.60 13.44  9.60
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