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Economic Dispatch Optimization Based on Covariance Matrix Adaptation
Evolutionary Strategy with Dynamic Opposition Learning

WANG Dan, JIANG Hui, ZHANG Anqi, WANG Pengcheng
(College of Artificial Intelligence, Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: In order to solve the problem of low convergence accuracy of economic dispatch (ED) algorithm for multiple fuel
schemes in power systems, a covariance matrix adaptation evolutionary strategy with dynamic opposition learning (CMA-
DOL) is proposed in this article. This method aims to dynamically update the range of reverse sample points according to the
changes of sample points, improve the diversity of samples, and prevent falling into local optimization. The method has been
verified on three test systems composed of 10,40 and 80 generator sets, and compared with other algorithms in the literature.
The results of more than 50 independent runs are measured by statistics. The experimental results show that CMA-DOL can
obtain a better solution.
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Fig. 1 Cost function with valve-point effects
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Fig. 2 Cost function with multiple fuel options
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Tab.1 Best power output for 10-unit system

Rl R B AR SERE . & 3 Fisk 4 4%
BIR/RT 40 FOCH 80 FULINXRLELE CMA-
DOL F3EARA 5 14~ & H LA A e i s Tl %6

%2 CMA-DOLZE 10 Rt R4 F S HEMAALLE

it ETRRIE Y it LRI E T o Tab. 2 Comparison of CMA-DOL with other methods
MW XA MW XE) s S ) |
1 100.002 1 1 6 232.4473 3 ik /ME S YN ] b2
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3 451.666 0 3 10 200.000 0 1 cso 623.8224  623.8236  623.8420  0.004 05
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R, Bk . hThE R . hThE, R . hThE R . khThE R

T MW S T MW e T MW Esi] T MW B T MW B
1 100.07 1 9 368.06 1 17 271.76 1 25 445.12 3 33 448.27 2
2 130.64 3 10 200.00 1 18 199.94 2 26 243.49 3 34 159.23 2
3 420.74 2 11 100.74 1 19 379.45 3 27 381.81 2 35 366.89 2
4 241.16 3 12 198.17 2 20 200.00 1 28 130.96 1 36 233.99 3
5 404.09 2 13 448.45 2 21 101.60 1 29 438.86 3 37 407.22 3
6 208.63 3 14 252.86 3 22 148.05 3 30 200.00 1 38 253.50 3
7 396.05 3 15 485.25 3 23 420.77 2 31 103.85 1 39 425.99 3
8 230.55 3 16 163.43 1 24 189.40 2 32 101.08 2 40 200.00 1
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Tab.4 Best power output for 80-unit system
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1 124.88 1 17 366.49 2 33 482.34 2 49 369.32 1 65 422.41 3
2 228.78 1 18 172.52 2 34 243.22 3 50 200.01 1 66 162.5 1
3 497.65 2 19 434.96 3 35 407.04 3 51 109.39 1 67 478.99 3
4 121.03 1 20 200.03 1 36 143.31 1 52 80.02 2 68 158.26 2
5 408.84 3 21 106.61 1 37 430.31 3 53 422.83 2 69 334.13 1
6 162.59 1 22 175.83 1 38 142.21 2 54 195.10 2 70 200.00 1
7 456.29 3 23 401.06 2 39 397.24 3 55 365.54 2 71 106.83 1
8 166.10 2 24 230.16 3 40 200.02 1 56 239.15 3 72 95.39 2
9 333.92 1 25 472.13 3 41 101.66 1 57 406.18 3 73 477.22 2
10 200.01 1 26 147.00 1 42 185.10 1 58 242.18 3 74 201.54 3
11 102.88 1 27 403.6 3 43 492.34 2 59 439.62 3 75 466.51 3
12 191.70 1 28 181.73 2 44 184.89 2 60 200.01 1 76 263.56 3
13 469.89 2 29 381.85 3 45 24551 1 61 102.11 1 77 480.71 3
14 186.39 2 30 200.04 1 46 250.88 3 62 172.44 1 78 109.75 1
15 325.79 1 31 105.00 1 47 428.06 3 63 458.89 2 79 208.84 1
16 249.54 3 32 149.11 3 48 242.36 3 64 210.43 3 80 200.02 1
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Tab.5 Comparison between CMA-DOL and other methods on 40-unit system
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CMA-DOL 4.859.900 0 4862301 4 4.863.210 0 035110
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