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Table 1 Mininum reactance sum difference
(IEEE 39-bus system)

T ¥ T Y T y

1 -0.056 11 -0.074 21 -0.090
2 -0.072 12 -0.131 22 -0.079
3 -0.065 13 -0.155 23 -0.082
4 -0.154 14 -0.070 24 -0.087
5 -0.154 15 -0.001 25 -0.074
6 -0.122 16 -0.074 26 0.017
7 -0.074 17 0.007 27 -0.043
8 -0.089 18 -0.001 28 0.166
9 -0.051 19 -0.082 29 0.291
10 -0.064 20 -0.085
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Table 2 Unbalanced power of feasible
splitting strategies
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Table 3 Mininum reactance sum difference
(IEEE118-bus system)

TR v RiP: y Rl v

1 -1.090 39 0.504 81 1.750
2 -1.309 40 0.110 82 0.248
3 -1.309 41 1.309 83 1.896
4 -3.064 42 1.309 84 1.896
5 -1.390 43 0.263 85 1.896
6 -1.390 44 0.502 86 1.896
7 -1.089 45 -0.263 88 1.896
8 -5.108 47 0.400 90 1.689
9 -5.120 48 0.188 91 1.689
11 -3.064 50 0.783 92 1.689
13 -3.064 51 0.110 93 1.689
14 1.309 52 0.839 94 1.689
15 -1.309 53 0.110 95 1.924
16 -0.568 55 0.783 96 1.924
17 -1.094 56 0.783 97 1.750
18 -1.094 57 0.110 98 1.697
19 -1.390 58 0.783 99 1.786
20 -1.390 60 0.785 101 1.697
21 -0.502 62 0.457 102 1.697
22 -0.502 63 0.783 104 1.697
23 -0.468 64 3.513 105 1.753
24 -0.040 67 0.457 106 1.753
27 -0.413 68 0.333 107 1.857
28 1.878 70 0.437 108 1.753
29 -0.413 71 0.040 109 1.939
30 -4.855 72 0.240 110 1.939
32 -0.951 73 0.340 112 1.939
33 -0.004 74 0.038 113 -0.468
34 -5.020 75 0.040 114 -0.951
35 -0.006 76 0.218 115 -0.413
36 0.502 77 0.218 116 0.333
37 0.074 78 1.750 117 -1.090
38 0.090 79 1.750 118 0.041
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Quick search of optimal splitting surface based on Dijkstra algorithm
WANG Yifei, TANG Fei,LIU Dichen,LIAO Qingfen, YANG Jian, WANG Songjun
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A method of optimal splitting surface search is proposed to fast determine the rational splitting
location,which applies Dijkstra algorithm to obtain the inter-node path with the minimum accumulative
reactance. A node is defined as a public or normal node according to its electrical connection with other
nodes. In order to reduce the search space,the connection between the splitting surface and the public
node is used to convert the splitting surface search into the public node management. With the minimum
unbalanced active power of the sub-system after splitting as the objective function,the public node set is
searched and distributed by the breadth-first search algorithm to get the optimal splitting surface. Case
simulation shows that,the proposed method has smaller original search space due to the consideration of
electrical connection between nodes,avoiding the loss of feasible solution during simplification,and adapts to
the change of system operating mode,satisfying the requirement of rapidity and effectiveness.

Key words: electric power systems; controlled islanding; Dijkstra algorithm; unbalanced power; optimal

splitting surface; search; splitting
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