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Dynamic environmental economic dispatch of power system adopting multi-objective
crisscross optimization algorithm

MENG Anbo, LI Zhuan
(Faculty of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: For the constrained non-linear dynamic environmental economic power dispatch (DEED), a multi-objective
crisscross optimization algorithm (MOCSO) is proposed. The two conflicting, constraining objective functions of fuel
cost and pollutant emission in the process of dynamic dispatch are optimized simultaneously. In the optimization process,
combined with non-constrained domination principle, this paper presents a new double cross mechanism to enhance the
ability of crossing feasible regions, so that the Pareto optimal solution may falls within the feasible region. With searching
on the periphery, the algorithm's ability of global searching is improved greatly. Meanwhile, the proposed approach adopts
an external elitist archive to retain non-dominated solutions and maintain the diversity by using the crowded-comparison
operator. Finally, fuzzy theory is used to obtained the best compromise solution. Simulation results of 10 generator test
system validate the effectiveness and advantages of the proposed method.
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Fig. 2 Comparison of Pareto-optimal front
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Table 3 Best compromise dispatch solutions

S/ P 453/ A B
MW MW  fifaf/MW

B P/MW  PMW  PyYMW  PYyMW  PsMW  P/MW P,/ MW  PyMW  P/MW  Po/MW

1 150.07 135.35 93.94 124.99 125.93 127.39 96.53 95.54 56.13 45.71 1051.25 1523 1036
150.73 135.42 86.58 108.55 175.93 132.57 111.06 117.67 60.51 44.39 112426 1421 1110
150.19 135.21 143.15 128.10  222.50 159.59 129.63 119.65 55.19 39.55 128283 2476 1258

E VS S

150.49 135.17 192.14 178.10  242.97 159.76 129.94 119.75 79.89 43.92 1436.68 30.65 1406
5 219.27 184.47 197.30 178.51 226.10 153.76 127.29 116.03 68.22 49.95 152092 40.89 1480

6 223.52  234.03 226,57 22629 23544 155.62 126.19 119.99 74.49 50.75 167297 4491 1628
7 22547 248773 22899  247.17  234.10 159.30 128.36 119.60 79.08 53.94 175474 5273 1702
8 235.63 295.86 27494  241.71 242.77 159.45 129.86 119.90 79.78 54.68 1834.66 58.58 1776
9 31342 30856  286.94  291.71 242.68 159.88 129.84 119.97 7991 54.38 199515  71.09 1924
10 32292 35720 33733  298.62 24194 159.48 129.77 119.70 79.64 53.99 2100.62  78.64 2022

11 374.66  391.62 33997  299.84 24292 159.90 129.85 119.95 79.93 5491 2193.69 87.60 2106
12 405.46 40898 33998  299.99 = 242.99 159.99 129.99 119.99 79.99 54.99 224243 9241 2150
13 356.41 372,57 339.88  299.97 24298 159.92 129.92 119.95 79.90 54.88 215647 84.44 2072
14 292.14  310.13 31093  297.21 241.88 159.09 129.60 119.71 79.81 53.23 199384 69.78 1924
15 224.58  261.62 29544  279.12  238.65 158.60 128.62 119.32 78.09 49.46 1883.65 57.55 1776
16 231.32 21030  201.38 24196  223.60 157.78 128.53 102.27 56.07 44.85 1598.16 44.11 1554
17 193.15 194.37 169.06 194.44  231.98 158.26 126.36 119.70 79.15 54.14 1520.72  40.66 1480
18 221.71 211.91 23246  237.01 239.96 159.76 128.23 117.99 78.74 46.93 167474 46.74 1628
19 268.52 29191 280.65  236.10  234.44 151.26 127.11 117.39 78.98 48.15 1835.69 59.65 1776
20 32759  312.08 31837  286.10 242.71 159.73 129.46 119.94 79.79 54.54 204417  72.05 1972
21 303.20  310.74  301.24  291.89 24298 159.97 129.98 119.98 79.99 54.97 199494  70.94 1924
22 223.55 23532 225.62 24201 242.68 127.61 129.89 116.43 79.61 54.87 167759 49.59 1628
23 164.96 157.17  209.92 21475  204.08 132.93 100.81 87.44 51.44 40.56 136426 32.15 1332
24 154.92 158.52 134.61 180.91 168.91 119.18 123.44 87.94 45.57 3532 1209.45 2536 1184
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