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Tab.1 Line number and corresponding node mark

KHOF S WA AT RS IR R R
1 1 2 24 14 15
2 1 39 25 15 16
3 2 3 26 16 17
4 2 25 27 16 19
5 2 30 28 16 21
6 3 4 29 16 24
7 3 18 30 17 18
8 4 5 31 17 27
9 4 14 32 19 20
10 5 6 33 19 33
11 5 8 34 20 34
12 6 7 35 21 22
13 6 11 36 22 23
14 6 31 37 22 35
15 7 8 38 23 24
16 8 9 39 23 36
17 9 39 40 25 26
18 10 11 41 25 37
19 10 13 42 26 27
20 10 32 43 26 28
21 12 11 44 26 29
22 12 13 45 28 29
23 13 14 46 29 38

4.1 ZEESFHESHES

M2 S N—k 00T RIS R 55 1 R
KE/NHED & 3 Fron, K B3 Bl 45 5Lk 2R
3.1 99 ron B Al i AT B A o IX SRR 2R
Wk 2 frn, W 2 AlAL 2R 46 39 37 KI5

k=1, k=2, k=3

B3 N—k BRTFHEBREEYE
Fig.3 Line vulnerability in N—k condition

S I 55 M A I T A IX 1.2 3, A5 A MAE
PR X B £ [ 34 7 e WL T i L] R A7 A 0 A Ak
A5 INZR I 46 42 & LT A 38, S AR 17 far 15 A 26,
27.28 .29 flbHL 91.3 9%, £k 39 HEH: & HL T A 36, F
B A T 05 23 24, 2K 37 ERE R LT 35,
FZA G S 21 23 X SR B R s T
B E B R G RE 1, M4k 14 .20 .33 .34,
41 B R e Y A (LG R A fer Y A
R, PRI I 3k S 48 6 5 i 38 ) 3 A % AR R A7 £ 1) 1 3R
52 M N2 5% 46 .39 37 T 5 A T REARR HG S 55 1 o2
TForIX 4, BEAh, TEH ) F G0 5B D) R AL 6 2k
() 1 555 PR AN 25 Z 00, 4N R A8 BTG IR HE 2R 2R % 10,12,
13.18.19 .27 .35 .38 .45 Dk K F 42 3% 2 ¥ 2L 00 fr (1) 28
i 3.9.11.25 42, HgssEa T X 4, Hik, mTLA
53] FE 1 R G o far B AR X ) i 2 &
HAR RS st s, KR ERE T HEW
LT S K AR Fe 2% S LA S EE ) Dy R AR 3k
SR B R 5 R A far R R R BLAE A R B DL R
RGP IR E ) RAG R L ARSCVL LT B PR
A 5 5 R FL BB ) 2 ok i &k L M
DL Af eT 1) R /INR R B o ) FE B

P ¢ 2 rp 2 B G 5 M 0 XIS D0 T R R R AR
KA MAEDTIK 45,6, X 1.2.3 W40l
LRI A X 1.2 3 TEHL ) RS M 46 Hh e ifi 55, 53
X 4.5.6 LAMMETME, %005 A B 5 86
T 2R G TR 43 0 A I 55 2 i
42 REMWAE SRS

MR 1, 7 % 2w 1 Bt i AL ) BT
N—-k BT &I ER TR, U k=1 TEOL T 5
P REARAE BOR R R LR R M | Qi 3 iR, BEAR
FEN RGP LR 0 S m M B RS B R
AHR F Gk 1 BB

A5 3 1 AT A1, 3 3 TN D SR A DU ML A b i SR
T RAGREARDIEN , R H ID3 SR 20k 4 b v ok
LI AN 3R 4 PR | 38 v e FeoR b W 4% 4 T Pk AT 2
W, T ZE UG IH R | e — SR T PRI B AR B
LS I SR I TR R 20 DO = N N SN U S ST
Ak, PR BB A% DA AT BIRAE AR vt 5 e BB A AR LA AT 1)



E2H TRERIS GE KT ) R GE AT A I R I £ I 55 P XU 4 A

R2 N-k BATEBHESESR
Tab.2 Line vulnerability partition in N-k condition

e KIS
his k=1 k=2 k=3

1 46 46 46
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Tab.3 Decision table of line vulnerability
in N-k condition

Y PR R Yok
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1 6 4 5 4 5 6

2 6 6 5 6 6 6

3 4 6 4 5 5 4
46 4 5 4 4 1 1

Ra N-EBERT LGB ENBHALRER
Tab.4 Refined decision table of line vulnerability
in N-k condition
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13 4 6 4 * 2 4
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15 3 6 # * 5 5
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17 2 6 * * * 4
18 1 6 * * * 4
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Tab.5 Distribution probability of conditional
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Line vulnerability risk analysis based on complex network

characteristics of power system
SU Huiling, LI Yang

(Southeast University ,Nanjing 210096, China)
Abstract: A method is proposed to analyze the risk of line vulnerability from the perspective of complex
network characteristics for power system,which applies the hierarchical clustering from bottom to top to
discover the hierarchical risk of line vulnerability,takes the characteristics of complex network as the
conditional attribute of power system and the line vulnerability as the decision attribute to build the
decision table of system samples and adopts the data-mining of ID3 decision tree based on the greedy
heuristic algorithm to build the refined decision table of line vulnerability,and finally builds the hierarchical
risk model of line vulnerability according to the decision tree,with the line vulnerability risk of each level
identical with the hierarchical risk discovered by hierarchical clustering. Study of IEEE 39-bus case shows

the line wvulnerability risk of power system depends on the distribution of its complex network
characteristics.
Key words: hierarchical risk; complex network characteristics; electric power systems; line vulnerability;

decision tree; hierarchical clustering; data mining; risks
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