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ABSTRACT: The environmental and economic optimization
power dispatch (EED) problem is a nonlinear constrained
multi-objective  optimization problem with  competing
objectives for minimizing both emissions and power purchase
costs. A new multi-objective optimization algorithm based on
the non-dominated sorting differential evolution (NSDE) was
proposed to handle the problem. The proposed approach
integrated the Pareto non-dominated sorting mechanism with
the differential evolution algorithm, and improved the
individual crowding mechanism and the mutation strategy to
overcome the premature convergence and search bias problems.
The fuzzy set theory was employed to extract the best
compromise non-dominated solution. The proposed approach
has been tested on a 6-unit system. The results demonstrate the
capabilities of the proposed approach to generate
well-distributed and general Pareto-optimal solutions for the
EED problem. The comparison with the classical
non-dominated sorting genetic algorithm-1l  (NSGA-II)
demonstrated the superiority of the proposed approach and
confirms its potential to solve the multi-objective EED
problem.

KEY WORDS: environmental and economic dispatch; Pareto
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Fig. 1 Crowding distance calculation
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Tab.1 Parameters of generation units

RWEITT  r/GTIMWhH) /107 511072 y
U 415 6.490 1.035 8.235
U, 418 5.859 —2.094 9.118
Us 420 4.266 —5.457 6.131
Us 422 3.669 -4.116 6.285
Us 430 2.380 -8.550 5.426
Us 428 1.153 9712 4613

R £ 21107 Prin/MW  Prox /MW
U; 0.002 8.800 30 350
U, 0.001 8.000 30 400
Us 0.010 3.100 100 600
Us 0.010 3.000 100 650
Us 0.010 2.300 250 800
Us 0.010 2.000 300 1000

F2 MIRFALB;
Tab.2 Loss coefficients Bj;
Bix Bi Bis Bis Bis Bis
0.002022 —-0.000286 -0.000534 —0.000565 —0.000454 0.000 103
-0.000286 0.003243 0.000016 —0.000307 —0.000422 -0.000 147
-0.000534 0.000016 0.001085 0.000831 0.000023 —0.000270
-0.000565 -0.000307 0.000831 0.001129 0.000113 -0.000295
-0.000454 -0.000422 0.000023 0.000113 0.000460 —0.000 153
0.000103 —0.000147 -0.000270 -0.000295 -0.000153 0.000898

K FH A ST VU TRNSDE $52 325 (s R 16 AR 1 8k
S 2000, FEEEHUEL N 100, F24 0.85. Crl 0.5),
53 MAE R 8 4af 75 =k >k 1600, 2000 F1 2400 MW
I HEAT R FLR AL, 49 3045 B s T b fil an
K 3P W ARSI n] N T A FRAN [F] 6 A
TR NI R AL, X6 5 fur AR B HAT R 4 1)
W

#3 ABIAERMNITHRE
Tab. 3 Best compromise solutions of power dispatch

skl U/ Uttt il Usth i/ Usth o/ Usth il
MW MW MW MW MW MW

1600 225105 161.194  180.130  203.281  573.003
2000 292553  207.637  248.096  234.732  748.702
2400 349.998  306.472  337.825 434512  799.998

Ugth 7MW S S7/IMW MW S HESCR:/(th) 506 A (Gt /h)

439.125 1781.838 181.838 1.179 756574.01
569.836 2301.556  301.556 2.099 977317.09
816.693 3045.498  645.498 3.582 1292 148.76

H TR, [N SR T AT INSGA-NT 2
(FORIEAR Y EL 10000, FREERIFR 100, L HREARL
YHEZ 0.95, AZFHEZ 0.05) LA AL i) kAT 5K
fifto PRT-RSWE, CELLLCK 2000 MW G fuf 5 3K ) 2
FhEEAS B M RFCATE IR, s 2 FEl 3
o HETSN, NSDESVEAH T4 B FINSGA-II
L, SR W BITRT e ARy
A 35350 M DA KL SR P 45 7 T 1S A W S gk

102
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O
96 %Wmm'
20 21 22 23 24
E/(t/h)
E 2 NSDE HJMHRIEATH
Fig. 2 Pareto front of NSDE
102} °
o
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S 100} %
S ey
= 98
(@) M
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20 21 22 23 24

E/(t/h)

3 NSGA-II BIARFERIA
Fig. 3 Pareto front of NSGA-I11

23R 4 FPIE K NSGA- B9 B 1 S5 AR 3T Hh i
NSGA-11(B)5 NSDE #y2:45 21| 1) 3 AL AH I (1)1 2
FEm AL AR NSDE(1)F1 NSDE(2)#47 1 *FEL, AJ %7
) S BCRE S A I KT R P, Ul
NSGA-II(B) Jf A2 M SR FEmAUME . AW, XTIkl
WL HARAb 8, NSDE $532: w] 7531 56 vk
[TEZER:ALIEE=F iy

F4 MUERILL
Tab. 4 Optimal solutions comparison

i U, U i Usth i/ Ugti 1/ Usit i/
MW MW MW MW MW
NSGA-1I(B) 278.258 204.185 216.679 255745  774.151
NSDE(1) 287.788 206.269 236578 261.871  747.175
NSDE(2) 286.146 204.081 234732 261.807  749.296
ik Ut i R il UMW SRS E\)%Eﬁbli
MW MW (t/h) AI(TTih)
NSGA-II(B) 576.691 2305709 305709  2.096 979464.26
NSDE(1) 563.961 2303.642 303.642  2.093 97818550
NSDE(2) 569.835 2305.897 305.897  2.087 979213.10
4 Z5ig

ASCBEVH ) NSDE A2 45 11 BT ARy
VeSO B A TAT LR, IFXS I R
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