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Fig. 1  Changing position of moth around flame

according to ¢ value
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Tab.1 Solving of economic dispatch by different algorithms

_ H /MW
NSGA-1I SPEA2 MODE GSA PDE MFO
Gl 113. 869 113. 969 113. 530 113.999 112. 155 114. 000
G2 113. 638 114. 000 114. 000 113. 990 113. 943 110. 981
G3 120. 000 119. 872 120. 000 120. 000 120. 000 120. 000
G4 180. 789 179. 928 179. 802 179. 786 180. 265 174. 531
G5 97. 000 97. 000 96. 772 97. 000 97. 000 97. 890
G6 140. 000 139.272 139. 276 139. 013 140. 000 140. 000
G7 300. 000 300. 000 300. 000 299. 989 299. 883 259. 619
G8 299. 008 298.271 298.919 300. 000 300. 000 284. 822
G9 288. 889 290. 523 290. 774 296. 203 289. 892 284. 621
G10 131. 613 131. 483 130. 903 130. 385 130. 573 130. 000
Gl1 246.513 244. 670 244.735 245. 478 244. 100 313.972
G12 318. 875 317.200 317. 822 318.210 318.284 259. 931
G13 395.722 394. 736 395. 385 394. 626 394. 783 394. 357
Gl4 394.137 394. 622 394. 469 395. 202 394.219 394. 342
G15 305. 578 304. 727 305. 810 306. 001 305. 962 394. 262
Gl6 394. 697 394. 729 394. 823 395. 101 394.132 394. 321
G17 489. 423 487. 986 487. 987 489. 257 489. 304 482. 892
G18 488.270 488. 532 489. 175 488. 760 489. 642 500. 000
G19 500. 800 501. 168 500. 527 499.232 499. 984 499. 371
G20 455.201 456. 432 457.007 455.282 455. 416 430. 470
G21 434. 664 434.789 434. 607 433.452 435.285 453.195
G22 434. 150 434. 394 434. 53] 433.813 433.731 499. 077
G23 445. 839 445.077 444. 673 445.514 446. 250 433. 077
G24 450. 751 451. 897 452.033 452.055 451.883 433. 631
G25 491.275 492. 395 492.783 492. 886 493.226 437.988
G26 436. 342 436. 993 436.335 433,370 434.749 434. 678
G27 11.246 10. 778 10. 000 10. 003 11. 806 10. 000
G28 10. 000 10. 296 10. 390 10. 025 10. 754 10. 000
G29 12.071 13.702 12.315 10. 013 10. 305 10. 000
G30 97. 000 96. 243 96. 905 96. 913 97. 000 97. 000
G31 189. 483 190. 000 189. 773 189. 969 190. 000 190. 000
G32 174.797 174.216 174. 232 175. 000 175. 307 189. 988
G33 189. 285 190. 000 190. 000 189. 018 190. 000 190. 000
G34 200. 000 200. 000 199. 651 200. 000 200. 000 200. 000
G35 199.914 200. 000 199. 866 200. 000 200. 000 200. 000
G36 199. 507 200. 000 200. 000 199. 998 200. 000 200. 000
G37 108. 306 110. 000 110. 000 109. 997 109. 941 110. 000
G38 110. 000 109. 691 109. 945 109. 013 109. 882 89. 114
G39 109. 790 108. 556 108. 179 109. 456 108. 969 110. 000
G40 421. 561 421. 852 422. 063 421.999 421.378 421. 865
S /MW 10500. 00 10500. 00 10500. 00 10500. 00 10500. 00 10500. 00
IHFE/ $ 125825. 02 125807. 74 125791. 61 125782. 25 125730. 39 125669. 39

Heji/t 210945. 41 211097. 48 211191. 45 210934. 44 211761. 05 210300. 66
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Tab.2  Solving of economic dispatch by different system loads

/MW
ML
6000MW 8000MW 10500MW

Gl 73. 64 103.26 114.00
G2 114.00 114.00 110.98
G3 60. 00 97.39 120.00
G4 80. 00 129.87 174.53
G5 47.00 97.00 97.89
G6 68.00 95.76 140. 00
G7 184. 80 251.60 259. 62
G8 137.95 210.95 284.82
G9 135.00 300. 00 284. 62
G10 130. 00 130. 00 130. 00
Gl1 168. 80 241.15 313.97
GI2 98.23 94.00 259.93
GI3 214.76 304.52 394.36
Gl4 125.00 214.76 394.34
Gl5 125.00 214.76 394.26
Gl16 125.00 214.76 394.32
G17 220. 00 369. 84 482.89
GI8 220. 00 357.39 500. 00
G19 242.00 331.76 499.37
G20 242.00 331.77 430.47
G21 254.00 343.77 453.20
G22 254.00 343.76 499.08
G23 254.00 343.76 433.08
G24 343.76 343.77 433.63
G25 343.76 343.77 437.99
G26 254.00 343.76 434.68
G27 10.00 10.00 10.00
G28 10.00 10.00 10.00
G29 10.00 10.00 10.00
G30 87.80 97.00 97.00
G31 115.01 148.38 190. 00
G32 113.84 148.25 189.99
G33 125.48 146.21 190.00
G34 200. 00 200. 00 200. 00
G35 200. 00 200. 00 200. 00
G36 200. 00 200. 00 200. 00
G37 57.06 76.97 110. 00
G38 57.06 76.47 89.11
G39 57.06 76.53 110. 00
G40 242.00 333.03 421.87
B A/MW 6000. 00 8000. 00 10500. 00
JHEHE/ $ 76545. 66 97475.69  125669.39
HE/ t 26492.91 56997.26  210300. 66
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Multi-objective economic-environmental dispatch based on Pareto
optimal moth-flame optimization algorithm

YANG De-you, LIU Shi-yu
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract; This paper proposed a new method to solve economic-environmental dispatch of power system problem by
using moth-flame optimization (MFO) algorithm. The algorithm searchs the setting goals for spiral deeply by using
moth-flame principle, and repeats to search in the target location. Moth-flame optimization algorithm has strong a-
daptability and effectiveness for large-scale nonlinear programming problems. In the process of solving the econom-
ic-environmental dispatch problem, with the power balance constraints and capacity constraints in the actual process
of the electricity generation and operation, fuel costs and emissions of polluting gases are regarded as optimization
objectives of the multi-objective programming model. The Pareto-optimal frontier can obtain the non-inferiority opti-
mal solution, then the optimal allocation scheme is obtained and the global optimal scheduling scheme is searched
in the feasible region. In the MATLAB simulation platform, the simulation calculation is carried out for 40 genera-
ting sets, and the results show that the algorithm proposed in this paper has high convergence and adaptability in
solving the environmental economic dispatch of power system.

Key words: valve point effect; economic-environmental dispatch; moth-flame optimization algorithm; multi-objec-

tive optimization; Pareto optimal



