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Fig.1 Network structure of instable grid
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Fig.2 Flowchart of “searching + optimization”
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Table 1 Difference between shortest reactance

cumulative sums from load node to two unit sets

R
9 0.0874 19 0.0152 29 -0.0313
10 0.0860 20 0.1210 30 -0.2556
11 0.0848 21 0.0398 31 -0.2557
12 0.0618 22 0.0944 50 0.0925
13 0.0806 23 0.0918 33 0.0156
14 0.0352 24 0.1165 34 -0.0413
15 0.0378 25 0.0847 51 0.0861
16 0.0814 26 0.0618 52 0.0377
17 0.0807 27 0.0618
18 0.0925 28 0.0805
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Fig.3 Structure of CEPRI 36-bus system
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Table 2 Voltage phase angle of related
nodes before and after fault
. 0/(°) e 6/(°)
iy iy
"M T0s 021 || 7™ T0s 021
1 3545 358.1 14 329.7 335.1
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4 331.1 337.1 21 328.5 3319
5 318.5 3185 29 318.5 319.6
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7 3435 11.1 33 3435 11.0
8 343.5 11.7 52 330.1 335.2
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Fig.4 Results of initial islanding surface search
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Islanding surface selection based on “searching + optimization”
WANG Yifei, LIU Dichen,LIAO Qingfen
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A method of islanding surface selection based on “searching + optimization” is proposed for the
timely controlled islanding of instable large-scale power system. The “searching” phase includes two steps:
with the power system as an undirected weighted graph,the Floyd algorithm is adopted to calculate the
coupling degree between nodes to obtain the public nodes for reducing the dimension of original power
grid;each public node is assigned to the corresponding unit set according to the difference between its
voltage phase angle and the average voltage phase angle of instable unit set to obtain the initial islanding
surface. In the “optimization” phase,the initial islanding surface is adjusted according to the islanding
principle to satisfy the constraints of island power balance. With less complexity,the proposed method
reduces the scale of solving strategy to quickly determine the final islanding surface. The CEPRI 36-bus
system and IEEE 118-bus system are taken for simulation and the correctness and effectiveness of the
proposed method are verified by the simulative results.

Key words: Floyd algorithm; controlled islanding; islanding strategy; electric power systems; optimization
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