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Fig. 1 Inverse time characteristic of overload protection
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Fig.2 Flow chart of cascading failure simulation
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Fig. 4 Spatiotemporal evolution of fault chain
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Table 3 Index distribution of different positions
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Table 7 Blocking results of various
coordination modes
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Table 8 Regulation results of source-network-load-storage under various coordination modes
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Table 9 Tripping and reclosed lines of various
blocking strategies
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Fig. 5 Blocking results of various scenarios
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Fig. 6 Distribution of line load rate in various scenarios
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Table 10 Output and trip of units and energy storage

Y5 LB T /MW (BB T /MW HLEDIBR T A5

Y53 6247.95 —14.72

Ytk 6 032.44 14.72 30
7% 33 6 035.47 14.72 30
Y56 5651.17 14.72 31

4.4 FEER Sk e B RE B A % 0 AR PR B PR BT SR S A

Oy 2 — A B UE AR ST 4 07 1 B9 A R S UAH 4B
2R B 4-5 5 2k % 4-14 W T 55 K SRR B O A1), E AT
T DA P EL T 20 B o L IR 71 B 9 A S
R 1L o BELIK S T BE 7 i B B B 145 e By
Be2 z Il i DA, LR e BE 2 5 BB Be 3 2
6] /Y E {3 B Ak 5205 , AN [R) 7 8 69 4 AR 2 A 3k 12
Jis

F11 HHBEKEBEF LSRR = E L
Table 11 Spatiotemporal evolution of fault chain
triggered by adjacent line faults
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Table 12 Distribution of indices at each position
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Cascading Failure Blocking Method Based on Coordination of Multiple Types of

Source-Network-Load-Storage Resources

KANG Haipeng', ZHANG Heng', ZHANG Shenxi', CHENG Haozhong', LI Changcheng’
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education (Shanghai Jiao Tong University),
Shanghai 200240, China; 2. School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: Conducting research on cascading failure defense is of great significance for ensuring the safe and stable operation of
power systems. This paper proposes a cascading failure blocking method based on the coordination of multiple types of source-
network-load-storage resources, aiming to address the problems of high economic cost and blackout risk caused by the one-sided
consideration of factors in the fault stage selection method for implementing existing blocking strategies and the insufficient
coordination of multiple types of resources. First, considering the characteristics of phased load loss during the cascading evolution
of faults, an improved fault chain risk assessment index is established. Then, considering the system response capability to fault
cascading propagation and the degree of risk increase at different fault stages, a selection method for the implementation stage of
blocking strategies based on the time-risk integrated importance is constructed. Finally, considering the mechanism and
complementary potential of resources on the source, network, load, and storage sides in cascading failure blocking, a coordinated
cascading failure blocking model is proposed that integrates the characteristics of multi-type power output regulation on the source
side, the flexible adjustment capability of the transmission network topology on the network side, the graded supply guarantee
requirements for loads of different importance on the load side, and the rapid response characteristics of energy storage equipment.
Simulation results show that applying the proposed blocking method at the selected fault stages can effectively reduce the blackout
risk caused by cascading failures and significantly improve the economy of the blocking strategy and the safety of the power system.
This work is supported by National Natural Science Foundation of China (No. U23B6006, No. 52307120).

Key words: cascading failure; blocking strategy; source-network-load-storage; topology switching; power supply guarantee; power
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