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Fig.1 Interaction effects between cascading
failure paths and control schemes
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control measures at each stage
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Multi-stage blocking control of power system cascading failures considering
propagation path
LIU Yumeng,GU Xueping, WANG Tao

(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: Carrying out researches on multi-stage blocking control of cascading failures has important appli-
cation values for the safe and stable operation of power system and upgrading of power grid. The propaga-
tion process of cascading failures caused by overload is briefly described, and the interaction effects be-
tween propagation paths of this type of cascading failures and blocking control strategies are analyzed. On
this basis,in view of cascading failures considering propagation path,the researches on multi-stage blocking
control are carried on,the outage probability constraints of lines in fault / non-fault path and the constraints
of power flow control strength are extracted. Then,taking the minimum of the sum of expected control cost
and the risk of load loss as the objective, the multi-stage control model considering cascading failures of
propagation path is established. Finally, numerical results indicate that the control strategies generated by
the proposed model can effectively reduce the fault probability of lines in fault path while driving the casca-
ding failures follow the predicted propagation path, which provides an important reference for the defense
decision of cascading failures.
Key words:electric power systems;cascading failures; propagation path;multi-stage blocking control; operation

risk
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* AL ZIMERMABIEH A R
Table A1 Multi-stage blocking control schemes

o AL T MW VIR IMW
bl %
1 2 3 4 5 6 7 8 9 10
YIIRA 660.85 646.00 660.85 652.00 508.00 660.85 580.00 564.00 660.85 660.85 -
Stage1 590.25 646.00 552.10 637.60 508.00 557.80 580.00 564.00 790.60 825.85 2.04(715 55 4)
Stage 2 48251 646.00 443.35 560.75 508.00 454.75 580.00 564.00 790.60 990.85 231.39(74 s 3 1) 15.94/7 15 4 1] 57.45/1 £ 18 1] 158)
Stage3 326.51 646.00 346.83 560.75 508.00 454.75 580.00 564.00 790.60 937.03 306.33(°15 44 3 Y] 306.06/75 14 4 1] 0.27)
Stage4 48251 646.00 345.24 462.95 508.00 351.70 493.00 479.40 660.85 1100.00 184.82(11 £ 4 V1) 175.62/715 14 31 1)) 9.20)
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