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Abstract

Based on the risk element transfer theory, the development mechanism of cascading failures is
studied, and the development path of cascading failures is predicted, and the risk assessment of
cascading failures is conducted. Firstly, considering the influence of the risk factors such as the
line’s own fault, the transferring power flow, hidden failure and the weather on the outage of the
initial line and the subsequent outage of the line, the risk element transfer model of the outage of
the line is established. Based on the risk element transfer structure of line outage and cascading
failures, the risk element transfer model of cascading failures is established. Secondly, based on
risk theory, the cascading failures prediction and evaluation model based on risk element transfer
is established. The development path of cascading failures is predicted, and the risk of cascading
failures and the importance of fault link are calculated. Finally, the simulation of IEEE 30-bus test
system proves the availability of the method.
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Figure 1. Serial structure of risk element
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Figure 2. Parallel structure of risk element
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Figure 3. Flowchart of forecasting
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Table 1. Initial fault set
%= 1 VIEBPEES

7 WG R xR
1 L16 0.0173
2 L10 0.0052
3 L22 0.0270
4 L30 0.0246
5 L38 0.0731
6 L32 0.0331
7 L35 0.0258
8 L29 0.0027
9 L19 0.0246

10 L18 0.0161

Table 2. Part of cascading failure chains
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Table 3. Forecasting chains after branch 18 outage
7= 3. Lki% 18 FURRHITUNIERE %

Bz TS 2R % Pj Siij (Yuan) Rujj (Yuan)
L30 0.0246 0 0
L32 0.3786 11,200 104
e 1
L30 0.0246 0 0
L31 0.3160 0 0
P4z 2
L33 0.4324 51,100 17
Table 4. Blackout risk of part cascading failure chains
=4 WMo ESEIERERNIFE R
R HER A R A 45 FLXURS: Ryl Yuan
& HOREER S 1 RS 2 A 3 RS 4
L1 0 10 68 —
L2 0 104 — _
L3 0 0 17 —
Table 5. Risk importance distribution of cascading failure links
F= 5 EHHIERTREEEE
TR BRI KRG B o
B
HOBE AT 1 HUBE AT 2 BRI TY 3 TR 4
L1 0 0.15 0.85 —
L2 0 1 — —
L3 0 0 1 —
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SR R T A AR, R B VB B T MR BB AT TR A SR A B SR . BT R R
W, KBS AT R A, T IR K B R, T REAT A BT AR B B A v 1 55 R
W, DU T 15 B 3 81 77 2 BT
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