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Importance evaluation of electric power areas to be restored considering electricity
transmission betweenness and power betweenness

CHEN Biyun, YE Renhuan, BAI Xiaoqing
(Guangxi Key Laboratory of Power System Optimization and Energy Technology (Guangxi University), Nanning 530004, China)

Abstract: When faults in the large scale power systems are triggered by natural disaster, it is necessary to assess the
importance of areas which need to be restored for developing restoration strategies. Due to the shortcoming of
betweenness indices for the existing evaluation model, the concept of electricity transmission betweenness is proposed,
combining what the complex networks have in common and the electrical characteristics of electrical network and
considering the betweenness and the maximum transmission capacity of transmission lines. And then, network
condensation degree of each area to be restored is calculated. According to the power characteristics of the generators and
loads, the node power betweenness is used to correct the network aggregation index, and the priority, as well as
importance index, of the area to be restored is obtained, which can be used as a reference for emergency dispatching
system of power supplies. Finally, a simulation based on standard IEEE system is implemented to verify the feasibility
and applicability of the proposed method.
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Fig. 1 Demonstration of area to be restored
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Fig. 2 Demonstration of node contraction
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Fig. 3 Flow chart of importance evaluation of electric
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Table 1 Calculation results of total transfer capability of
IEEE30-bus system

gikgns  TTC | ZisS  TTC S TTC

1 0.000 7 15 0.000 0 29 0.045 6
2 0.093 0 16 0.066 7 30 0.2013
3 0.046 9 17 0.015 1 31 0.052 1
4 0.084 8 18 0.0117 32 0.074 1
5 0.0015 19 0.108 1 33 0.064 7
6 0.046 1 20 0.026 8 34 0.078 3
7 0.0213 21 0.0379 35 1.000 0
8 0.086 5 22 0.053 8 36 0.065 2
9 0.013 1 23 0.2142 37 0.073 4
10 0.104 6 24 0.300 7 38 0.073 4
11 1.000 0 25 0.090 0 39 0.067 7
12 1.000 0 26 0.203 5 40 0.066 2
13 0.083 3 27 0.1472 41 1.000 0
14 1.000 0 28 0.116 8 - -
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Table 2 Calculation results of lines betweenness of
IEEE30-bus system

it it it it it it

%y N %y N %y N K
1 0.2917 15 0.4722 29 0.069 4
2 0.1111 16 0.0556 30 0.1111
3 0.1111 17 0.2500 31 0.027 8
4 0.166 7 18 0.000 0 32 0.027 8
5 0.0556 19 0.000 0 33 0.083 3
6 0.5556 20 0.083 3 34 0.1389
7 0.4167 21 0.097 2 35 0.3611
8 0.3750 22 0.027 8 36 0.083 3
9 0.4306 23 0.083 3 37 0.083 3
10 0.4583 24 0.1111 38 0.000 0
11 1.000 0 25 0.166 7 39 0.000 0
12 0.000 0 26 0.263 9 40 0.4722
13 0.083 3 27 0.000 0 41 0.6111
14 0.486 1 28 0.208 3 - -
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Fig. 5 Curve of objective function value
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Table 3 Calculation results of network condensation degree

of electric power areas to be restored

HL 5L £ H—1 HERF SCHRISTHE
X BRI “@iR g% R
DI 0.056 5 0.887 4 2 1
D2 0.0527 0.0396 5 5
D3 0.0533 0.1753 4 4
D4 0.0525 0.000 0 6 6
D5 0.0570 1.000 0 1 3
D6 0.055 1 0.5778 3 2

R4 ZBRMHREXBHEEZRERTERFFER
Table 4 Calculation and sequence results of importance

indicators of electric power areas to be restored

MU AR TRk H— g R HEP 4R
DI 0.448 4 0.8413 2
D2 0.3322 0.484 6 3
D3 0.1926 0.0559 5
D4 0.174 4 0.000 0 6
D5 0.500 0 1.000 0 1
D6 0.2889 0.3516 4
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