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Abstract - This paper presents a new approach using an Z.
Improved branch exchange (IBE) technique to maximize the voltage

stability as well as loss minimization in radial power systems. A b | g—

suitable voltage stability index (VSI) for optimal routing algonthm
is developed using novel methods both a critical transmission path
based on a voltage phasor approach and an equivalent impedance
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method. Furthermore, the proposed algorithm can automatically
detect the critical transmission path to be reached to a critical load
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faceq with voltage collapse due to addit.iona! real or reactive Maximize VSI(X) )
loading. To develop an effective optimization technique, we also Xe0 M
have applied a branch exchange algorithm based on a newly st
derived index of Joss change. The proposed IBE algorithm for VSI G X)=0, Gp(X)=0
maximization can effectively search the optimal topological
structures of distribution feeders by changing the open/closed states 3. = E P B N
of the sectionalizing and tie switches. The proposed algorithm has o17] A e Lt ! T
been tested with the various radial wer systems to show its ’ . .
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Fig 2 Phasor diagram of 2 bus power system
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Fig 1 Summary of test systems

Test | Number of | Number of | Number of

systoms | | buses branches |loop system| TEWer demand

3715 (kW]

—7372 Bus ] 33 37 5 2300 {kVar]

3802.19 [kW]

69 Bus 70 74 5 2694.60 [kVar]

- 442928 {MW]

148 Bus 149 167 19 215107 [MVar]
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Fig. 2 Result of critical transmission path {148 bus)

Bus vor. Bus wo Bus o oyg Bus o oyg Busoyg
o 1006 34 0.970 68 0.963 102 0.574 136 0975
11000 35 0966 69 0973 103 0974 137 0968
2 1000 36 097 70 0974 104 0973 138 0952
3 1.000 37 0.975 71 0970 105 6973 139 0.954
4 1.060 38 0975 7z 0.972 06 0971 140 0973
3 1.006 39 0972 73 0972 107 0968 141 0973
& 1.000 40 0972 74 0.97% 108 0961 142 0975
7 1.000 41 0972 75 0.96% 109 0970 143 0.968
8 0.989 42 0972 76 0.970 110 0975 144 0973
9 0977 43 0971 77 0.970 i 0975 145 0.973
io 0.976 44 0.970 78 0.970 112 0975 146 0.973
i1 0.971 45 2570 79 0973 113 0971 147 0974
12 0979 46 0970 80 0974 14 0963 148 0973
13 0.976 47 0.966 81 0.974 115 0.960
14 0.973 48 0.975 82 0.970 116 0972
15 0.976 49 0974 83 0973 17 0.970
i6 0.971 50 0973 84 0972 18 0.975
17 0.970 51 8971 85 0968 119 0975
18 0.978 52 0972 86 0.970 120 0971
19 0.977 53 0972 87 0.970 21 09538
0 0976 54 0969 88 0970 122 0935
2 0972 55 0970 8 0972 13 0960
22 0,971 56 8971 90 0975 124 0972
3 0.976 57 4970 I'H 0.974 {25 0970
24 0.971 58 ¢.964 92 0974 126 0570
25 0.971 59 0974 93 0973 127 0975
26 0,968 60 0.975 9% 0973 128 0.968
277097 61 0971 95 0971 129 0954
%0976 62 0972 % 0968 130 0960
29 0.976 63 0972 97 0.968 131 0.960
30 0,972 64 0.970 98 0.962 132 0972
31 0.972 65 0870 99 097 133 0.973
32 0.971 66 84970 00 0975 i34 0.970
33 0.971 67 0.970 10} 0.975 135 0970

CTP | 0, 1, 3. 7. 11, 17, 26, 35, 47, 58, 68, 8, 108, 115, 122, 129, 138

vsi | 045796 | PSP 8271850 | LPSTP| 301763

veR | 09520 | 3705 | 4003476 | QSTP| s40238
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