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Table 1 Calculative traditional degree and power
degree for different nodes of IEEE 9-bus system
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Fig.7 Carrying coefficient distribution

of a provincial power grid
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Cascading failure simulation and defense strategy
considering grid carrying structure
DIAO Su',LIU Junyong',LIU Youbo!,LIU Tingjian',DING Lijie?, BAZARGAN Masoud®
(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. Sichuan Electric Power Research Institute,Chengdu 610072, China;
3. ALSTOM Grid Research & Technology Centre,Stafford ST17 4LX,UK)
Abstract: A power grid carrying structure model based on complex network and information entropy is
proposed ,the indexes,such as transmission line carrying capacity,carrying coefficient and whole-grid
electrical structure carrying entropy,etc.,are defined,and the qualitative relationship between it and the
self-organized criticality of power grid is researched. The simulation of TEEE 118-bus system reveals that,
the carrying structure can reflect the variation of grid structure and operating state,and there is
macroscopic relevance between the carrying entropy variation and the load loss variation,based on which,a
bi-level defense strategy against cascading failure is proposed to optimize the fault control and plan the

grid development,and a cascading failure simulation model applying the defense strategy is built. A

cascading failure simulation for a practical power grid verifies the rationality of the proposed indexes and

the comparison of outage cumulative probabilistic distribution curve between with and without defense
strategy verifies its effectiveness.

Key words: complex network; cascading failure; carrying entropy; self-organized criticality; defense
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Voltage-support decision-making model considering power
network topology optimization
SUN Donglei, HAN Xueshan,ZHANG Bo
(Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,

Shandong University, Ji’nan 250061, China)
Abstract: The voltage support of power system is the result of coordination and cooperation between source
(generation units and loads) and grid. The integration of transmission and distribution systems and the
bidirectional power flow in power system result in the complex contradiction between source and grid,which
causes the incoherent phenomenon in the source-dependent voltage support of power network. A voltage-
support decision-making model with the constraint of transformer over-load tap-changing blocking is built
and solved by the combination of the genetic algorithm and the nonlinear primal-dual interior point method,
which takes the conditional adjustment of power grid structure as a decision-making variable when the
source balance mode is given. Case analysis verifies the effectiveness of the proposed method,showing the
necessity of implementing the synergy between source and network in future multivariate power system.
Key words: electric power systems; voltage support; incoherence; electric network topology; optimization;

smart grid; synergy between source and network
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