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Fig.1 Decision tree model
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Fig.2 Clustering results
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Fig.3 Matching flowchart
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Table 2 Comparison results between each operation
section and current operation section

o 2 ﬁg fg;ﬁf‘ﬁ *%P”j@f R
01 24.66 3 0.021 3
02 24.49 3 0.039 7
03 24.05 2 0.018 5
04 144.61 1 0.072 8
05 24.66 3 0.020 5
06 24.12 2 0.039 7
07 24.11 1 0.112 6
08 24.32 2 0.041 2
09 24.34 1 0.094 1
10 27.14 1 0.109 1
11 7.91 2 0.018 5
12 24.21 3 0.039 7
13 3.36 2 0.031 1
14 24.16 3 0.109 1
15 24.62 1 0.021 3
16 24.18 1 0.142 2
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Table 3 Index value and comprehensive score of

each operation section

g TE R WG CHT AH
WHEMA MR s /9

01 0.250 8 0.278 2 0.344 2 96.05
02 0.251 0 0.260 0 0.344 2 95.20
03 0.2517 0.281 1 0.275 4 81.85
04 0.146 8 0.232 7 0.068 8 31.83
05 0.250 8 0.279 0 0.344 2 96.10
06 0.251 6 0.260 0 0.275 4 80.84
07 0.251 6 0.206 6 0.068 8 35.16
08 0.251 3 0.258 6 0.275 4 80.77
09 0.2512 0.217 9 0.068 8 35.68
10 0.247 2 0.208 6 0.068 8 35.06
11 0.278 3 0.2811 0.275 4 83.01
12 0.251 4 0.260 0 0.344 2 95.22
13 0.286 8 0.268 2 0.275 4 82.77
14 0.2515 0.208 6 0.344 2 92.79
15 0.250 8 0.278 2 0.068 8 38.53
16 0.251 5 0.190 7 0.068 8 34.40
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Table 4 Active power flow comparison of branches in

operation sections

Wt A G MW
R 10-32 £k 6-31 £k 29-38
MR AT Wi 650.79 662.88 824.51
H AR 257 05 651.04 635.18 823.25
H AR Wi 01 650.41 674.81 820.83
JUATZE W 1 530.69 492.23 791.31
JUAZEW I 2 603.28 521.52 782.81
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Table 5 Transferred power flow comparison after
line maintenance

Wi i ‘ %‘Eiﬁ*}i W/ MW ‘
2% 5-6 2 8% 6-7 8% 7-8
MRTE T W 301.79 309.88 307.51
WA 05 306.04 315.18 302.25
Wi 01 297.41 286.81 313.83
Wrifi 02 333.69 323.23 300.31
WA 04 215.28 214.52 253.81
Wrifi 16 253.29 262.68 271.29
Wi 10 271.99 220.36 277.98
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Node comprehensive vulnerability assessment of power grid based on anti-entropy-AHP
quadratic programming combination weighting method
ZHOU Yixi, LI Xiaoming, QU Hezuo
(School of Electrical Engineering, Wuhan University , Wuhan 430072, China)

Abstract ; Aiming at the problem of one-sided evaluation index and large deviation of different evaluation methods in
vulnerable node identification of power system,an evaluation index system of vulnerable node is built from three as-
pects of system inherent topology , system current safe operation level and impact of expected fault. The system, based
on the demand hierarchy of system to vulnerability, derives related indexes such as improve node toughness, node
electric betweenness ,node energy margin,improved power flow distribution entropy and minimum load loss percen-
tage. Considering comprehensively the invulnerability of grid structure ,node anti-interference ability, power flow dis-
tribution after node withdrawing operation, and inevitable load reduction after system self-regulation,,a comprehensive
evaluation model based on anti-entropy-AHP quadratic programming combination weighting method is proposed to
evaluate node vulnerability. The case of IEEE 39-bus system verifies the rationality and effectiveness of the proposed
index system and evaluation method.
Key words : vulnerable node ; node ductility ; energy function ; minimum load loss percentage ; anti-entropy method ;
quadratic programming combination weighting
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Running section similarity matching based on improved K-means algorithm
LIANG Haiping', TIAN Chao', WANG Tieqgiang”, CAO Xin*, YANG Xiaodong” ,LIU Yingpei'
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. State Grid Hebei Electric Power Company , Shijiazhuang 050021, China)

Abstract;In order to simplify the complex scheme checking work in the process of making power grid work tickets
and reduce the dependence on work experience of power grid dispatchers, a running section similarity matching
method of power grid by section characteristic extraction is proposed. Firstly,the decision tree model is adopted to
exact and screen the characteristic variables according to the system operation characteristic and data storage format.
Then , initial similarity clustering is carried out based on the improved semi-supervised K-means algorithm to obtain
effective samples and reduce the data scale. Finally,a similarity matching index system is used to match the most
valuable and useful historical running section and its corresponding decision information for the system current run-
ning section in the clustering results. Simulation cases show that the proposed method can well match the similarity
of running sections.
Key words : work ticket ; running section ; semi-supervised K-means algorithm ; similarity matching index system ; clus-

tering algorithms
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Fig.Al Wiring diagram of IEEE 39-bus system
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