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A Study on the Optimal VAR planning Using Fuzzy Linear
Progamming with Multi-criteria Function
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Abstract - Fuzzy L. P. with Multi-criteria function is adopted in this VAR planning
algorithm to accomplish the optimization of comflicting objectives, such as the amount
of the VAR installed and power system loss, while keeping the bus voltage profile
within an admissible range. Fuzzy L. P. with Multi-criteria function, a powerful tool
dealing with the fuzziness of satisfaction levels of the constraints and the goal of
objective functions, enables us to search for the solutions which may contribute in
VAR planning. This advantage is not provided by traditional standardized L. P. The
effectiveness of the proposed algorithm has been verified by the test on the IEEE-30

bus system.
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Table 1 Result of simulation of proposed algorithm (- P.U
AF #) CASE1 CASE2 CASE3 T CASE4
=4 | 4 % | VAR®E | d < | VAR®: | 3 < | VARZ | 4 ¢ | VAR
1| 1.070 .0500 .969 0.0 1.063 0500 1.061 0500
2 1.076 L0500 .984 0.0 1.060 .0500 1.057 .0500
3 1.033 0 1.019 0.0 1.017 0.0 1.027 0.0
4 1.029 .0500 1.012 0.0 1.022 0.0 1.021 0.0
5 1.072 .0496 0.961 0.0 1.057 0500 1.054 .0500
6 1.025 L0500 1.007 0.0 1.019 0.0 1.018 0.0
7 1.010 .0500 0.996 0.0 1.003 0.0 1.003 0.0
8 1.085 .0291 1.006 0478 1.075 .0209 1.073 .0209
9 1.044 L0500 1.006 0.0 1.027 0.0 1.024 0.0
10 1.050 .0500 0.987 0.0 1.023 0.0 1.018 0.0
11 1.026 .0500 1.001 0.0 1.019 0.0 1.018 0.0
12 1.051 L0500 1.011 0.0 1.031 0.0 1.027 0.0
13 1.078 .0291 0.984 0.0 1.074 .0500 1.071 .0500
14 1.049 .0500 0.991 0.0 1.019 0.0 1.013 | 0.0
15 1.047 .0500 0.984 0.0 1.019 0.0 1.012 0.0
16 1.049 L0500 0.992 0.0 1.018 0.0 1.014 0.0
17 1.046 .0500 0.992 0.0 1.018 0.0 1.014 0.0
18 1.048 .0500 0.969 0.0 1.019 .0428 1.004 | —.0229
19 1.046 .0500 0.964 0.0 1.018 .0500 1.006 .0300
20 1.049 L0500 0.969 0.0 1.021 0500 1.011 L0500
21 1.043 .0500 0.972 0.0 1.014 .0500 1.010 .0500
22 1.045 .0500 0.973 0.0 1.016 0.0 1.011 0.0
23 1.048 .0500 0.970 0.0 1.021 .0500 1.015 .0500
24 1.046 .0500 0.962 0.0 1.020 | .0500 1.016 .0500
LOSS 0.144017 0.148669 0.145811 r 0.146018
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Table 3 Results of calculation for various object functions by varying probability level of stochastic

constraints
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Table 7 Results of relative evaluation by norm index
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Table 8 Results of absolute evaluation by economic index
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7 CASE37 43.6983 CASE44 134.75 CASE44 180.3510
8 CASE43 43.7175 CASE5( 135.10 CASE5) 180.3510
9 CASE49 43.7435 CASE56 135.75 CASE56 180.9854
10 CASEs55 43.8107 CASE? 149 .60 CASE]1?2 194.9486
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