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Abstract

The phenomenon of blackouts in power grid caused by the power flow transfer happens occasio-
nally, and has been paid attention by the power operators. The power flow transfer is usually re-
sulted from a simple branch outage. Aiming at power flow transfer, this paper discusses the vul-
nerability phenomenon from the angle of the variable quantity, the violation level of the branch
current, and the variation of the power network transmission performance. Furthermore, by using
the related indices, this paper analyzes the performance and regularity of vulnerability from the
angle of vulnerability consequences brought by the initially failed branch on the power network,
and the influence degree brought by the initially failed branch on the other branches. The analysis
and discuss will provide a certain foundation for further study.
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Figure 1. The wiring diagram of the example system
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Figure 2. Schematic diagram of vulnerability analysis
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Table 1. Data of some initially failed branches

L REE S AR

Pl sais Po) Sglotal
L7s 1.8853 10.9430
Les 0.1550 10.7740
Lo.30 0.1509 9.4661
L1314 3.0180 10.4130
Lie2s 3.2816 11.0530
Lie2e 0.3686 11.2220
Lzt 1.8192 11.2330
L2z 0.4307 9.2839
Los2r 2.6437 10.7500
Lac-2s 1.4120 10.8170
Lise 0.0110 10.8360
Lit 0.0530 10.8550
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Table 2. Partial sets of branches affected by the initial failed branches

w2 MABRRIEES

PRSI R B 2 m
L1z 6.7545 8.6606

L7s Lir2r 2.4208 3.4701
Las2s 2.5616 4.6258

Les Lazs 77.15 4.0756

Table 3. Branches subjected to different initially failed branches
7 3. ZAREVIIARIPER B 1Y % 3%

ILChi (S S Y B A m
Lo-so Liz 40.7648 4.0968
Lis1a Liz 1.2422 24321
Las2r Liz 4.8168 8.6606
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Figure 3. A set of data of B_ and Sgjopa
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