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Fig.1 Branch power flow distribution
of 3-bus power system
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Tab.1 Branch weight under different edge
weight definitions

SERBR S BRI SCERA I B

AAL AT

O-@ 0.4 -03 -0.075 1 0.4
O-@ 0.4 -03  -0.075 1 0.4
O-3 0.1 -14  -0350 1 0.1
@-3 0.2 -0.1  -0.025 1 0.2
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Fig.2 Simplified topological structure of power system
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Tab.2 Basic data for case analysis

=817 W M R /MW
case 14 14 20 237.3
case 30 30 41 164.3
case 39 39 46 5245
case 57 57 80 695.8
case 118 118 186 3650
case 300 300 411 20815
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Tab.3 Average of electrical network measurement
with improved branch weight

=17 W, W, B B s’ c
case 14 0.0662 0.1335 0.0500 0.0714 0.1787 0.0979
case 30 0.0265 0.0529 0.0244 0.0333 0.1551 0.0714
case 39 0.0274 0.0528 0.0217 0.0256 0.1739 0.0099
case 57 0.0172 0.0371 0.0125 0.0175 0.0584 0.0088
case 118 0.0068 0.0161 0.0054 0.0085 0.0580 0.0132
case 300 0.0032 0.0067 0.0024 0.0033 0.0528 0.0056
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Fig.3 Schematic diagram of simplified power system
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Fig.4 Cumulative probability distribution of
branch weight
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Fig.5 Single logarithmic distribution of cumulative
probability of branch weight
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Tab.4 Fitted cumulative probability distribution
of branch weight
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Fig.6 Cumulative probability distribution of node weight
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Fig.8 Cumulative probability distribution of
cluster coefficient
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Tab.5 Network node measurements of case 39

o naw AR e
B; C S B;

1 6 0.0663 0 4 31
2 10 0.0594 0 3 30
3 16 0.0480 0 5 106
4 23 0.0417 0 3 28
5 5 0.0401 0 3 29
6 2 0.0382 0 4 54
7 29 0.0379 0.3333 3 28
8 38 0.0379 0 1 20
9 19 0.0370 0 3 46
10 22 0.0316 0 3 45
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Tab.6 Network branch measurements of case 39

[ ﬂﬂ(i&’r‘%‘ LA

B, IRiG & B, KGN B, B,
1 20-38  0.0621  0.0379 0.0379 20
2 6-31  0.0500 0.0663 0.0306 20
3 10-32  0.0487  0.0594 0.0297 20
4 22-35  0.0487 0.0316 0.0297 20
5 19-33  0.0473  0.0370 0.0289 20
6 21-22  0.0455 0.0278 0.0316 44
7 23-36  0.0419  0.0417 0.0256 20
8 25-37 0.0404 0.0273 0.0247 20
9 5-6  0.0402 0.0401 0.0663 18
10 20-34 0.0380  0.0232 0.0232 20
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Analysis of complex network characteristics based on

quasi-steady PTDF for power system

SU Huiling, LI Yang
(School of Electrical Engineering,Southeast University, Nanjing 210096, China)

Abstract: Based on the complex network theory and the actual active power distribution of power system,

the quasi-steady PTDF (Power Transfer Distribution Factor) is applied to set up an improved branch weight

model ,which considers the active power injection of generator nodes and load nodes and reflects the

connection strength between system nodes from the view of branch power transmission. The measurement

models of power grid are built based on the definition of the improved branch weight,which,from the view

of active power transmission and power grid topology,reflects comprehensively the diversity and heterogeneity

of system components in complex network characteristics. Results of case analysis verify the effectiveness

and feasibility of the proposed model.

Key words: electric power systems; quasi-steady PTDF; improved weight; complex network measurement;

diversity; heterogeneity; models



