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between nodes in elementary condition



%7 H

I, A TR B W2 R RE T S BT PR AR T Y R LR S R S A LR @

MIE 3 Ha] & B TE AL 48 ) 245 4L T RE b AR
BLH) ARG AL SR B B T
BB RS SR 5 B TRl 30 09 Y B R
BEAER RS o — S () 22 5 50 S 21 0 6 RN
16, EE W T BRI e ) 5Ll Lk — 0% 8T
FEMRT L B Y 2 BN R S A ) 45 A 1%
RE B HL S BOR AT K, 719 A 6 AH I 2 1 B
T APE B8 & T 16, BB AT 6 7E )R
FAGE P RS SR AR AR R T A 16
AHE L L A EOP B E I & T A6, s T
J16 X4 HL Bk P B DTk, BLAh, T 16 i
WAEKREMRE, TURERT L 16 ZNRGRH
IBAT AN E B2 3 SO0 T far D) B T ELKE  AR R
2 FELRHEHP L X 5 RGeS SR GYIRA A |
WRTRES | & R G, I | el E AR i TP Ady &5 SR
FFA BRI

S R RR AR — o R b R A i 59
PE R BE5E 4 U B 9 5 A G 55 M L o B Y AR
BBt A BE AR 3 AR X B0 e | i 55 S
TR, Wik, & — 5P S b Tk
fie 1, IEHEITIEM T IEEE 39 19 5 R4 )f it fa
T2 %, TR R GRS B R R K LR ik L
o A0 IR 4 0 Ry SR 1 — 2 LS SR 3k 1 s, 8
BT BT ERE D EESRT 10 AN AL SR R IR
ML FRE ISP THeEE )1 T B AL A eSS
{8, 45 A3 2 Fis .,

X 3(b) 53 1 T UL BL, T AR W 4L S
B T SHi Tt ee IR e e —E Hdh i 5 .23
HE FA R RAR L, 5 =&AL 31 32 [ far 1T
R4 8 HEHL Y J TR N P Y A TR R AL AT
B TEE S, H S S ARt Ttee

® 1 IEEE3 TRAGEN T AR THEEH
Tab.l Node anti-interference ability of
IEEE 39-bus system

Tl PUTHERED || WaR BUTILRET
22 180.15 23 71.151
19 175.22 16 57.524
29 132.30 11 49.469
21 128.29 25 38.165
10 119.53 20 35.835

F2EHTAPRERT
Tab.2 Comparison of vulnerable
node identification

P WRUEEZERY WAL S s
1 6 19
2 16 22
3 29 16
4 10 10
5 19 29
6 22 21
7 20 6
8 23 23
9 21 2
10 2 25

— WA A AR T A S R 23 AT
MR RE N EEEL | FERIE 2 0 . O EL
B R AR RS E T N 23 MHIERY 3 SRR 4R 23-24
T AR B IRk A 1Y) 59% , 2R i 23-36 1 i ik F)
62% ;19 AT KA T AL S AN AR T S
T 23 WA E M T e Z AR B e AR R R S
W, BrLAS s 23 FEBT TP BE 01 HEJw b 24 K L A &
A, AU U B T S BT A RE T B B R v A M
Mk A 2 2 A R O R B R DL R A R Y ]
et

INF 2 I T LR A I 55 48 bR BT Y
5519 5 AN 5 48 b RN T R AL e v A T B
[F] B R 22 A B AN 5 S JT A G HR A FH A |
Sy R AR BT AT 19 22, A ERT SRR
BRI A N S (TN 16 .6) T S L IB TR AS
2 Sy RA TR BB A R IB AT N R TR
FERIXT 4
412 R[ATHERKTOT ENEBEHH

Sk U BT 05 25 A I 55 38 bR REAR 3R R S S B b
HEATAH N PR BE | A3 BT S 00 4 R 5% (10% . 15%
LU A1) 185 4 R 71 o B 55 18, 25 SR n 3R 3 s AN i
HEPSERT 5 A 8 S8 B bR VEXT H

26 3 AT Bl f0 g I3 K 451 25 e 5
A LK W16 6 TEN ARG EZW
2 R A A 4 A I H A A far
3t B R R 22 11 A T R AR B A F IR A
FETRRACT W SRS TRMEE S, A 19 22,10,

R3 AHMBRKATASERBERSERER

Tab.3 Integrative vulnerability index and connection degree of node when load increases
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Online risk assessment based on real-time evaluation model of transmission line

for static security of power system
ZHU Yihua'?,LUO Yi',DUAN Tao',SHI Lin',CHEN Jianjun',XIE Rui',LI Xiaolu®,
XIONG Weibin?, LI Mao®
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology , Huazhong University of
Science and Technology, Wuhan 430074, China;2. China Southern Power Grid Company,
Guangzhou 510623, China;3. Alstom Company,Shanghai 201114, China)
Abstract: A method of online risk assessment for the static security of power system is proposed,which
establishes a real-time assessment model of transmission line with the consideration of meteorological
factors,calculates the real-time fault probability of transmission line according to the established model and
applies the probabilistic power flow to obtain the established risk indexes. A method of real-time fault
screening and ranking is proposed to reduce the scale of computation. Comparative analysis is carried out
between New England 10-generator 39-bus system with and without random transmission line faults,which
shows that the proposed method assesses the risk level of power system truly in real time.
Key words: electric power systems; power transmission; models; probabilistic power flow; real-time fault
screening and ranking; static security; risk assessment
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Integrative evaluation model of node vulnerability considering network
transmission ability and anti-interference ability
LEI Cheng,LIU Junyong, WEI Zhenbo,LIU Youbo,GAO Yiwen,GOU Jing
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)

Abstract: The vulnerability degree of network component in perturbation is shown by its anti-interference
ability and network transmission ability. According to the correlation among components,an improved entropy
degree is constructed,which takes the product of line power flow and electric betweenness as its edge weight
and considers the system power flow distribution and global power transmission characteristics. A network
transmission ability model is proposed to define the network importance of a node based on its load level
and a component anti-interference ability model considering the line overload and node voltage loss risk is
proposed to define the failure risk of a node according to the system security margin and the correlations
among components. An integrative evaluation model is applied to calculate the node vulnerability considering
the network transmission ability and anti-interference ability and the simulative results show that,the pro-
posed model identifies the vulnerable components more precisely and reflects the importance degree and
anti-interference degree of system nodes more effectively,verifying its rationality and effectiveness.
Key words: electric power systems; network transmission ability; anti-interference ability; vulnerability;

evaluation; risks; security; models





