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Multiobjective Particle Swarm Optimization Based on Differential
Evolution for Environmental/Economic Dispatch Problem
XU Liqing, WU Yali
(Faculty of Automation and Information Engineering, Xi’ an University of Technology, Xi’ an 710048, China)

Abstract: An improved multiobjective particle swarm optimization based on differential evolution tech-
nique is proposed for environmental/economic dispatch (EED) problem. The algorithm adopts differenti-
al evolution to increase the diversity of the Pareto set. Circular crowded sorting approach helps to generate
a set of well-distributed Pareto-optimal solutions in one run. The global best individuals in multiobjective
optimization domain are redefined through a new multiobjective fitness roulette technique. And the adap-
tive inertia weight and acceleration coefficients enhance the global exploratory capability. The environ-
mental/economic loading distribution model in power system is simulated and compared with other algo-
rithms in references. The results indicate that the improved algorithm can maintain the diversity of Pareto-
optimal solutions and is of better convergency at the same time.
Key words: multiobjective optimization; environmental/economic dispatch ; differential evolution; parti-

cle swarm optimization; circular crowded sorting
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Tab.1 The Parameters of the test system

Pl A

W
o

G, G, G, G, G, G,

a 10 10 20 10 20 10
b 200 150 180 100 180 150
c 100 120 40 60 40 100
o 4.001 2.543 4.258

5.526 4.258 6.131

B -5.554 -6.047 -5.094 -3.55 -5.094 -5.555

y 6.49 5638 4.586 3.38 4.586 5.151
& 2.0e-4 5.0e-4 1.0e-6 2.0e-3 1.0e-6 1.0e-5
A 2,857 3.333  8.000 2.000 8.000 @ 6.667

P?;‘j" 0.05 0. 05 0. 05 0. 05 0. 05 0. 05

PEY 0.50  0.60 1.00  1.20  1.00  0.60
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2 RBHE TR YRR B bR SR B LR 4.2 DE-IMOPSO 4t
Tab.2 The best results of single objective HEEA SO Y A S v RS R E B
optimization with cost or emission MR ¥4 DE-IMOPSO 21 5 1445 MOPSO
P L fii 2 HEEAT 5 2L, B SR ST 10 K
FOMESE UM BUMER MR 53 %4 4RI T /e 1 b, DE-IMOP-
P, 0.1095 0.4058 0.1152 0.410 1 SO 2 v 3R 15 908 76 28 05 /0 25 F A 600. 124
P, 0.2997 0.4592 0.3055 0.4630 ($/h) TSR HE = /MBS 0.194 20 (vh) LT
P, 0.5245 0.5380 0.5972 0.5435 NSGA™ \NPGA™ | SPEA™' [FCPSO'® % ¥k py 25
P, 1.0160 0.3830 0.9809 0.3895 TSRO G TTENG O 2 H, A SCRE SRAS A
P, 0.5247 0.5379 0.5142 0.5439 RHES /N9 A 605. 891 ($/h) , TARHFAL AL
P, 0.3596 0.5101 0.3542 0.5150 %"J\{%Jﬁ 0. 194[61]8“/}17)12 fEF NSGA™ ‘NPG{\L” .
H25/($/h) 600.11  638.26  607.78  645.22 ji?gg%iﬁ)? D;f;;@fg;jgi W?%iggf;ﬁﬁi
Hei/(vh) 02221 0.1942  0.2199  0.1942 ’
s
3 HMEIEANEO L PREHIE S R/ MYIE B A5 R
Tab.3 The results of minimum cost in case 1 with different algorithms
ER7S P P, P, P P 169%/($/h) Hejif/ (v/h)
DE-IMOPSO  0.1156  0.3044 0.5278 1.1690 0.5147  0.354 3 600. 124 0.221 90
MOPSO 0.1177 0.2904 0.5148 1.0228 0.5148 0.3733 600. 156 0.222 20
NSGA'?! 0.1567 0.2870 0.4671 1.0467 0.5037 0.3729 600. 572 0.222 82
NPGA'*! 0.1080 0.3284 0.5386 1.0067 0.4949  0.357 4 600.259 0.221 16
SPEA ! 0.1009 0.3186 0.5400 0.9903 0.5336  0.3507 600.220 0.220 60
FCPSO'  0.1070 0.2897 0.5250 1.0150 0.5300  0.367 3 600. 131 0.222 26
Fd BPEIEAENOL | PR R R B A
Tab.4  The results of minimum emission in case 1 with different algorithms
(RS P, P, P, P; P 13/ ($/h)  HE (v/h)
DE-IMOPSO  0.4097  0.460 6  0.5373 0.3863 0.5347  0.505 4 638. 162 0.194 20
MOPSO 0.3972 0.4539 0.5254 0.3763 0.5572 0.5238 639.415 0.194 23
NSGA'?! 0.4394 0.4511 0.5105 0.3871 0.5553  0.490 5 639.231 0.194 36
NPGA'*! 0.4002  0.4474 0.5166 0.3688 0.5751  0.5259 639. 182 0.194 33
SPEA* 0.4240 0.4577 0.5301 0.3721 0.5311 0.5180  640.420 0.194 20
FCPSO'  0.4097  0.4550 0.5363  0.3842  0.5348  0.5140 638.357 0.194 20
5 HMEIEANEO 2 PRVEHES R/ NMYIE B 45 R
Tab.5 The results of minimum cost in case 2 with different algorithms
Bk P P, P, P P 3R/ ($/h) HE/ (vh)
DE-IMOPSO ~ 0.1259  0.2912  0.5779  0.9855 0.5286  0.349 8 605. 891 0.219 9
MOPSO 0.1139  0.3252  0.6161 0.9689 0.4998  0.346 4 608.790 0.219 1
NSGA'?! 0.1168 0.3165 0.5441 0.9447  0.5498  0.396 4 608. 245 0.216 6
NPGA'*! 0.1245 0.2792  0.6284  1.0264 0.4693  0.399 3 608. 147 0.223 6
SPEA* 0.1279 0.3163 0.5803 0.9580 0.5258  0.3589 607. 860 0.217 6
FCPSO'®  0.1279  0.3163  0.5803 0.9580 0.5258  0.3589 607. 860 0.217 6
PSO! ! 0.12861 0.2702  0.5552 1.0053  0.4544  0.4453 606. 660 0.220 7
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Tab.6 The results of minimum emission in case 2 with different algorithms

Ak Py P, Py P, Ps Ps %/ ($/h)  HEK/ (Vh)

DE-IMOPSO 0.4128 0.4562 0.5446 0.3925 0.5502  0.5118 645.552 0.194 18
MOPSO 0.4097  0.450 1 0.5544 0.3830 0.5269 0.5309 645. 805 0.194 24
NSGA™ 0.4113  0.459 1 0.5117 0.3724 0.5810 0.5304 647.251 0.194 30
NPGA™' 0.3923 0.4700 0.5565 0.3695 0.5599 0.5163 645.984 0.194 24
SPEA™ 0.4145 0.4450 0.5799 0.3847 0.5348 0.5051 644.770 0.194 30
FCPSO'™’ 0.4063 0.4586 0.5510 0.4084 0.5432 0.3450 642. 896 0.194 22
PSSO’ 0.3713 0.4665 0.5642 0.3650 0.5223  0.5783 648.010 0.194 50
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