31k OH oW
2007 4£ 5 A 25 H

B &R

% H 3 f

Automation of Electric Power Systems

Vol. 31 No. 10
May 25, 2007 7

BB AR FMFE R & E X 80 R W 2 58 B 53 4

5 R, AERE, HAH
Cof e 7 B2 ST B AL 100085)

WE. ATHE D ERRNEEETE WA A EHKEGHh, P UL D RFIES & W
Fo JUAS B A AU A AF AR 6 & W 34T T 45 Ao A7, & RA AL LA DR W &4 ) & ® iE
LA LI B W e — R e 5 TAEILE A 48006 R b, Bp & A & 413 o9 “ 3T AL

B-HEMET SR X ZIE R,

KPR TERRE M EHBEE; DA AR S

FESES. TM711

0 38

H i, A 52 2% 028 B3 DA WY 2% 285 44 )2 1 1 4y
T30 I A FEL D) H A 3 A 47 2 H T 3 A I 5 T
— AN X H K £ DL/ R R 2% A Sy B S
=

JNTH B 25 45 8 B Watts Fil Strogatz T 1998
AESREHY SR T RO ) 45 R B BIL O 2% 22 ) ) ) 285 A5
A, Watts 7ECHR[ 1] 45 H T 35 [ VG 356 H 9 2 —
AN/ L 45 B9 2518, Surdutovich X B 7 e R 37F
1577 4B R B L HA /N BURR M . A 2 X
Hp O D HEAT T 2L A ML A SR B v Y
e — A/ R 4%, L BF 5T E ] A R S
TR FE /N 45, e BT B e R I R
TE 33X Fib 0 2% e (0 4% 3% HILER, DT A e ) 32 A e R
PR AR SAE T . SCHERE3 TIA R« B T IR RO
N ARG B TR AR I AR K AR 3R A b AR
IR Wl I 7 D 245 o AL 4 1 TR JEE Bl 2 SRR AR I
A2 B /N T 186 K L T A /IS THE AL 9 4% i AR A ) 58 /N
TIE % A28 1 B TS 1o SR 208 R 005 e P R R 1 R B A
FEOITBE ) B 6T e e ) A2 7 kS 2 4 I B ) 4
A I /N A S5 ) 245 v %) 49 S B R i 91 FB1H R
v A L B UL T X 2 e AL I 44 SCik [4 ] R 3
TN A MR Y H PG 55 P DA SR AL T
Do) XoF i AL i i A B R A R TR 2 M L A5 B 48
FEH % B R T EL AT /N T AR I Y E T A S ) A
X F R FL A B AL N 28 4P 1 F R 156 B O — 2k, |
B 5T IR B R SR TR B P D00 4% 0 D0 o) 2 4B i e 2
AT TR B CF SCRRILN B 8 SO 45 0 00) 32, 7 R Y

KAZ B H. 2006-11-04; 5= B . 2007-01-05,
AR ESLABARTEET X (973 %) KT A
(2004CB217900)

YD G TN IE, B —E NS E X,
B R TE T 0AT FLIE A H ) R G i AT A U
HL IR S A B R T AR TR A DR, AR
i B LSS WL T R G AT B — 2 1 00 B L A5 3
A T 0 G S H O Y A9

LAY - e 3 i

JINTHE R 1) 45 2 — A R0 ) 286 R i BT I 6% =2
V) F ) 5 A 2 5 R ) I 4 LA % B AL ) 445 ) 5% 2R
Z WL SCHk[3 ],

SRR RS (L) AR 2K R B (O & 4 A A [A] 1) 2%
() 2 AN E BN 4 ) R AE T M2 R AT R 2 IR
1 25 DA R AR R0 S R A B R Y B AR, AR
DLk ok DX 43 45 Bl AS [R] 1 R 445

PR A /N HHE AL P 288 1) e s P B I AR I R R R
BT B ATL D 45 19 R R Y B AR R R
NS BIT AT LA 20k 40 1 I 46 02 5 LA /)N T AR
,@[3] .

C > Ciindom (D

L= Loion (2)
T2 Cranaon 16 5 /N LI 25 HAT A [R] 5 55 £50F0 AH 7]
SF- 357 55 51 B AL N 285 1) SR R B3 Lo 75 5 /D T B
0o 28 ELAT A [ 45 0 BORURH [ - 22 182 2500 B AL D9 285 1)
EIEEES . Cranton 1 Lyngon 13158 07 16 T A0 55
RS ISRk 5].

M4l HFi /0N T 5 090 4% 11 5 S0, BN S o e )
A E O N TR €/ R R R A 3 4 TN )
o) F4 5 40 TR £ o8 TR B TG AN L TG I ) 3 3 [ IS TR AT
NSRRI

2 EMBEGEREET
AR SCOR T T VAV TR 6 3 B 0l



8 ® » 2

$h, A @tk

2007, 31(10)

B BRSSO il i 54 R B RS B0 I il e
2 o THOHT A ICH RO R A R A O AR
GBI 3 AT 453 G 1 — R 10 A A R A 2 9 IR T
JFC v 0 R PR B A 2R T PR AP R e Y £ B L AR S
A BB B I TS W A A R L 0
ksl BERAY BASY 43 DL SCRR 6]

3 MEERRER

3.1 EMERINE RS T
AR SO FR [ H, o R BT 4 A DX TR R AT
Pa i i P o | AN LN N | AN N A L DA
FL I, G b A b e AR B HL Il 2005 4R a5 17 8
o JV H R R AL R O 2006 AFas AT s . X B
TR R AR 2 5T BT A B4 D 0 AT BT AR S T R4
ANRHES L EERILR 1.
F1 RBRMNFIESH
Table 1 Characteristic parameters of the 4 power systems
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Fig. 1 Probability distribution function of blackout
scales for the North China power grid and
Guangdong power grid
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Fig. 2 Probability distribution function of blackout
scales for the four regional power girds in
a period of time (A=1.000 05)
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Fig. 3 Probability distribution function of blackout
scales for the four regional power girds in
a period of time (A=1.000 261)
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Fig. 4 Probability distribution function of blackout scales
for the four regional power girds in a
given operating state
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Analysis on Cascading Failures in Several Chinese Regional Power Grids

with Different Network Characteristics

YI Jun, ZHOU Xiaoxin, XIAO Yunan
(China Electric Power Research Institute, Beijing 100085, China)

Abstract: For the sake of determining the impact of small-world property on probability of occurring cascading failures in power

systems, the cascading failures are simulated in several power systems among which some have small-world property and the

others have stochastic network property. The result shows that power systems with either small-world property or stochastic

network property will both indicate self-organized criticality under specific conditions, that is, the blackout sizes show a power

law distribution.
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