H53% 44 B RERY S EH Vol.53 No.4
20252 H 16 H Power System Protection and Control Feb. 16, 2025

DOI: 10.19783/j.cnki.pspc.246173

F TR B A0 5 B PR B el e S R T

EREL FF, FRHI, K E, FAY, Kaw’

(1. B R FA RS e o3, #db KR 430077; 2. KX KRFRAE gahkFiz, #d KX 430072)

FAE : ATXT A ELAUIR IBC B XA B P A AN RIS AL B B KBS DA T, B2 T — ik T i ALk (snow ablation
optimization, SAO) SV KIEB IR KISTAL 77k . H5E, MR 1A BRI MOE SRR AR YIRET B RRpE
AGALK B 1 S IR, or 1 REBS SRR P AT e A 2R . AR5, € 72T SAO 5A)
PSEPEAl TR AR AL TSRS, R 1 B WS VAT AR « )5 » AT Matlab/Simulink - 5 #45 £ 12 24tk IEEE
30 9 R A BRI T AR AL, BUAL T TR E S AR GUNERIR P BUE R, 6L T AN RS (1 B PO
A2 ELUIRIER L R B S P R B o S5 SRR, B PR VR RS HE B IS R AZ L TRAEEK Fi IO T B30 P A R AL B )
FRE, X EELE XS AL R BUR AN AL ST VA TR T 12.67%, BGAE 1 P T5 AR & B 5 A At
REIE: ZETURECHE M GRS, TR KPR A TR

Snow ablation-based risk assessment method for cascading failures in an AC-DC hybrid power grid

WANG Yingying', LI Yong', LI Huixin', CHEN Lei?, LI Yifei’, CHEN Hongkun’
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Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: Aiming at the risk assessment problem of cascading failures in AC-DC hybrid power grid at different stages of
evolution, this paper proposes a cascading failure risk assessment method based on the snow ablation optimization (SAO)
algorithm. First, the dominant factors influencing cascading failures in the initial, development and deterioration stages of
an AC-DC hybrid power grid are described, and a two-level index system reflecting the evolutionary characteristics of
cascading failures is established. Then, a combination weighting strategy for risk assessment indices based on the SAO
algorithm is formulated, and the risk assessment process for cascading failures is determined. Finally, a simulation model
of an AC-DC hybrid power grid based on an improved IEEE 30-bus system is constructed using the Matlab/Simulink
platform. The differences in the weights of the indices between the proposed method and the traditional method are
compared, and the effects of different levels of DC converter station blocking on the cascading failures are revealed. The
results show that the proposed method can accurately reflect the dominant factors at different stages of evolution of
cascading failures of the AC-DC hybrid power grid, and the assessment sensitivity of the high-risk lines can be improved
by 12.67% compared with the traditional method, verifying the reasonableness and effectiveness of the proposed method.
This work is supported by the Science and Technology Project of State Grid Corporation of China (No.
52140023000M).
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Fig. 1 Evolution path of cascading faults in AC-DC hybrid grid
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Table 5 Comparison of cascading faults risk assessment
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