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The influences of power grid structure on self-organized criticality
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2. Gansu Provincial Electric Power Research Institute, Lanzhou 730000, China)

Abstract: An original view is put forward that, under specific running state, power system self-organized criticality is related to

power grid's uniform degree. The uniform degree of power network is characterized by network entropy; then a model to simulate

power system self-organized criticality is proposed. Simulations in an IEEE39-bus system with the proposed model show that, under

the uniform loading and flow distribution, the higher the grid's uniform degree is, the lower the probability of power cascading failure

will be. Furthermore, balancing power grid’s uniform degree can effectively prevent large-scale disastrous blackout and reduce the

risk of entering power self-organized criticality state.
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Tab.1 Similarity between power system and sand pile
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Fig.1 Flowchart of simulation model
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Fig.2 Connection diagram of IEEE 39-bus system
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Tab.2 Statistics of blackout scale vs probability before system
structural change
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Fig.3 Distribution plot of blackout scale vs probability with

different network entropy and uniform loading
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Tab.3 Comparison of two different networks
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Tab.4 Statistics of blackout scale vs probability after system

structural changed

PR GAT/MW RAEIE SBUIEL P S
=100 13 96 0.48
=200 11 83 0.415
=300 17 72 0.36
=400 25 55 0.275
=500 18 30 0.15
=600 7 12 0.06
=700 3 5 0.025
=800 2 2 0.01
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