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ABSTRACT: In order to basically improve the minimum
break point set (MBPS) to adapt to the non-predictive change
level of system structure, a novel scheme of calculating and
updating the MBPS for multi-area complex loop network was
proposed in this paper. According to static network topology,
the MBPSs of sub-area are parallel calculated based on the
relay-incidence matrix. Then, the optimization calculation for
the MBPS of main-area is calculated and the final MBPS of the
whole network is obtained. When the network topology is
varied, a single-area MBPS updating algorithm was firstly
proposed based on the generalized break point set. Then the
method was applied to rapidly update MBPS in the multi-area
when the network topology of the sub-area, main-area or
single-line connection node is varied. The typical test system
with 5-area, 68-bus study demonstrates the proposed method
has the following advantages. In the aspect of calculating
MBPS, this method not only can guarantee the reasonability of
the number of break points, but also can accelerate the
calculation of MBPS. In the aspect of updating MBPS, this
method is able to update the MBPS of the whole network only
by dealing with the MBPS of the varied region. Furthermore,
the method is adapted to a lot of variation conditions of

network topology with less computational burden.
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Fig.1 Schematic diagram for multi-area network
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Tab.1 Detail parameters of the 5-area, 68-node system

LRGN T AT R RS B S ROS |ERR S T E AS R AUS RS RO SR B G T A R S RS R RS
1 2 3 1 87 30 26 27 30 116 59 35 45 50 136
2 2 25 2 88 31 26 28 31 117 60 37 43 51 137
3 3 4 3 89 32 26 29 32 118 61 43 44 52 138
4 3 18 4 90 33 28 29 33 119 62 44 45 53 139
5 4 5 5 91 34 2 53 71 157 63 39 44 54 140
6 4 14 6 92 35 6 54 73 159 64 39 45 55 141
7 5 6 7 93 36 10 55 72 158 65 45 51 56 142
8 5 8 8 94 37 19 56 74 160 66 31 62 80 166
9 6 7 9 95 38 20 57 75 161 67 32 63 81 167
10 6 11 10 96 39 22 58 76 162 68 36 64 82 168
11 7 8 11 97 40 23 59 71 163 69 37 65 83 169
12 10 11 12 98 41 25 60 78 164 70 47 48 57 143
13 10 13 13 99 42 29 61 79 165 71 47 48 58 144
14 12 11 14 100 43 1 30 34 120 72 48 40 59 145
15 12 13 15 101 44 9 30 35 121 73 41 40 60 146
16 13 14 16 102 45 9 30 36 122 74 41 66 84 74
17 14 15 17 103 46 9 36 37 123 75 42 67 85 171
18 15 16 18 104 47 9 36 38 124 76 50 52 61 147
19 16 17 19 105 48 36 37 39 125 77 49 52 62 148
20 16 19 20 106 49 34 36 40 126 78 52 68 86 172
21 16 21 21 107 50 35 34 41 127 79 1 2 63 149
22 16 24 22 108 51 33 34 42 128 80 1 27 64 150
23 17 18 23 109 52 32 33 43 129 81 8 9 65 151
24 17 27 24 110 53 30 31 44 130 82 1 47 66 152
25 19 20 25 111 54 30 32 45 131 83 46 49 67 153
26 21 22 26 112 55 1 31 46 132 84 50 51 68 154
27 22 23 27 113 56 31 38 47 133 85 41 42 69 155
28 23 24 28 114 57 33 38 48 134 86 42 52 70 156
29 25 26 29 115 58 38 46 49 135

F2 EXHBEKSE
Tab.2 Detail parameters of the main-area

i EE 2V REERL Tk ENTS
iy W 19 T 15 EiARe]

79 o T 63 149

80 2 T 64 150

81 I Y 65 151

82 2 3 66 152

83 Py 5 67 153

84 5 Y 68 154

85 3 & 69 155

2 ERELHHTEE i & e 0 156

Fig. 2 Schematic diagram for main-area FIXA 3 AN T AE Ma={143,144}; T X1k 4 1]
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Tab.4 Result of updated MBPS when

a line is added in the sub-area 1
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