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G10 250.000 94.311
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Table 3 System safety index and voltage
stability margin before and after adjustment

W AT M TR
Fme AARE HIEREE RAALEe BERE
Ei s L i

L27 0.459 7 0.639 2 0.895 7 0.652 4
L11 0.841 6 0.638 7 1.648 6 0.655 4
L29 0.950 0 0.647 3 1.270 7 0.659 9
L16 1.114 8 0.600 7 1.732 9 0.610 9
L12 0.857 2 0.562 2 1.495 3 0.570 2
L18 1.003 2 0.594 1 1.717 0 0.612 9
124 1.482 2 0.642 4 1.785 5 0.654 4
L9 0.7159 0.577 6 1.291 7 0.596 3
L17 1.186 8 0.608 1 1.644 5 0.625 1
L21 1.226 5 0.647 9 1.741 7 0.661 3
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A multi-objective prevention strategy for grid cascading failure

based on vulnerable lines screening
DENG Huiqiong, ZENG Fangan, ZHANG Xiaofei, ZHENG Yuyi, LI Peiqiang, LI Jianxing
(School of Electronic, Electrical Engineering and Physics, Fujian University of Technology , Fuzhou 350118, China)

Abstract: A multi-objective prevention strategy for grid cascading failures based on the screening of vulnerable branches is
proposed in this paper for the phenomenon of cascading failures triggered by line faults in power systems. Firstly,an improved
line safety index and system safety index are proposed,and the Thiel entropy index is introduced to assess the vulnerability of
each line in the power system to quantify the impact on grid operational safety after a line fault being withdrawn from the
operation. Then,several branches that have a seriously negative impact on grid operational safety after an initial fault being
withdrawn from the operation are screened according to the line vulnerability ranking to establish a set of expected incidents.
Finally,a cascading failures prevention and control model for power systems is established which takes into account the system
safety index and grid voltage stability,as well as the asility of coping with various initial fault scenarios. The model is solved by
using the non-dominated sorting genetic algorithm- [[ ( NSGA-1I ). The simulation analysis based on the TEEE 39-node system
shows that the proposed prevention strategy leads to a safe and reasonable generator output solution, and it demonstrates the
importance of line load factor differences in the identification of vulnerable lines.

Keywords : cascading failure ; Theil entropy ; vulnerable lines;voltage stability ; preventive control ; non-dominated sorting genetic

algorithm- ][I (NSGA-1I )
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