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GA-based Optimal Reactive Power Dispatch Taking Account of
Transmission Loss Re-distribution and Voltage Dependent Load Models

Myung-Suk Chase®,

Abstract - This paper presents an algorithm
for Optimal Reactive Power Dispatch(ORPD)
problem based on genetic algorithm. Optimal
reactive power dispatch is particularized to the
minimization of transmission line losses by
suitable selection of generator reactive power
outputs and transformer tap settings. To reduce
system loss and improve voltage profile, two
methods, Loss Re-Distribution  Algorithm
(LRDA) and Voltage Dependent Load Model
(VDLM), are applied to ORPD. The proposed
methods have been evaluated on the IEEE 30
bus system. Each of results have been
compared with result of load flow.
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Table 1. Upper/lower limits of the variable

Vy Va T, C;
min | max | min | max | min | max | min | max
0.9 1.1(0.95/1.05(0.95/1.05] 0.0 0.5
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Table 2. Coef. of load component by study case
considering voltage dependent load model

ap | B ve | 29 | Bg | 7
Case 410.74,0.04 | 0.22 1 0.65|0.0810.27
Case 5 0.3 | 0.3 0.4 0.4 0.1 0.5

Ao M Aol A8 2 *lgeﬂ 14 & A3 viag
22X & &AM ANE gndFe BRHE E 3
A &A% 5 YA
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Table 3. Results of ORPD

Case 1 Case 2 Case 3 Case 4 Case 5
14 1.0500 1.0764 1.0807 1.0871 1.0708

Vs 1.0338 1.0638 1.0664 1.0726 1.0562
Vs 1.0058 1.0287 1.0405 1.0454 1.0252
Vs 1.0230 1.0410 1.0457 1.0517 1.0386
Vu 1.0913 1.0374 1.0340 1.0421 0.9835
Vi 1.0883 1.0670 1.0483 1.0420 0.9837

1

1

1

1

T, 1.0155 1.0354 1.0065 .0423 1.0496
T, 0.9629 0.9991 0.9940 .0451 1.0372
T3 1.0129 0.9948 0.9604 .0407 1.0421
T, 0.9581 0.9792 0.9804 L0171 1.0236
G 0.19 0.3138 0.2697 0.1192 0.1488
C, 0.04 0.1184 0.1011 0.1241 0.1225
2P, | 283.40 283.40 283.40 282.45 276.78
2Q. | 126.20 126.20 126.20 125.58 122.99
2P, | 290.511 | 290.153 | 290.030 | 288.943 | 283.109
20, | 99.212 71.576 77.398 91.887 88.229
P 7.111 6.753 6.630 6.489 6.330
Quss | -26.987 | -54.623 | -48.802 | -33.689 | ~34.759
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