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Fig 1 Cascading failure order after the 4th node break
Black indicates failure order
1 :

,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



234 ( ) 34

(6.1 (6,6) | (1,1
(6,3) (6,2) ' ' 3)
(4,4 - (4,3) - = -9 (1,5 =4 (5,5)
1) (8.3 (5,2) (2,2
(1,2 ’ ‘
4 : (1)
4o L (2)
1 4 21 (31 4) 1 . (3)
_ L ) 1
I = L max (7 ;
, Ik k Lok k '
LR k , ,
[ ]
[1] . 2003 31 , 2005, 22(1): 14-18
[2] , , - 91 , 2004, 28(5): 68-72
[3] , . - 1 , 2003, 24(6) : 640-646
[4] , , - [91 , 2004, 22(6): 326-329
[5] , , . 91 , 2003, 24(2) : 586-589
[6] , , . FAHP 31 , 2004, 22(6): 1-4

[7] Dobsn I,ChenJ, Throp J S, et al Examining criticality of blackouts in pow er systen modelsw ith cascading events[C]//35th Haw aii In-
ternational Conference on System Sciences Haw aii: Hav aii Press, 2002: 63-7Q

[8] Bak P,Chen K. Self-organized criticality[J]. Scientific American, 1991, 264(1): 26-33

[9] , , . [31. , 2005, 29(15): 1-5

[10] CarrerasB A ,NevmanD E Evidence for self-organized criticality in electric pow er blackouts[C]//34th Hawaii International Conference
on Systen Sciences Haw aii: Haw aii Press, 2001: 4038-4045

[11] CarrerasB A,NevmanD E,Dobsn I, et al Initial evidence for self-organized criticality in electric power systen blackouts[C]//Pro-
ceeding of the 34th Hawaii International Conference on Systen Sciences Haw aii: Haw aii Press, 2000: 705-709

[12] ' . . )8 , 1994, 6(2): 39-47.

Brittle analysis of electric pow er systam based on
self-organized criticality theory

YANL imei', XU Jian-jun®, XU Ai-hua’,L | Hong-yu', GAO Feng’
(1D aqging Petroleaum Institute, D aging, H eilongjiang 163318, China;
2D aqing Oilf ield H eating and Pav er Plant,D aging, H eilongjiang 163314, China)

Abstract: Based on the theory of self-organized criticality, a brittlemodel of electric pow er system w as
built with the cellular automatamethod By smulation of 6 nodes system, the rule of brittlenessmotivation
was discussed Results show that the brittlenessoccurence has the characteristic of w eedy from near line to
outer. The happening of brittleness is related to the load condition Only some elenents can lead to the cas
cading collapse

Key words electric pow er systam; brittle analysis self-organized criticality; cascading collap se; cellular
autom ata



