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Environmental/economic power dispatch based on multi-objective particle swarm
constraint optimization algorithm

ZHANG Ziyong', ZHANG Menglin?, LI Sha’
(1. Guangdong Power Dispatch and Control Center, Guangzhou 510000, China; 2. School of Electrical Engineering,
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Abstract: A new multi-objective particle swarm optimization (MOPSO) technique for environmental/economic dispatch

(EED) is proposed. Infeasible solutions can be revised to feasible ones by designing specific constraints correction factor.

And on the basis of that, a new fitness function model for multi-objective particle swarm is built based on the penalty

function method. The historical set and global set for non-dominated solutions are formed, according to the Pareto

dominant conditions. A crowding distance-based approach is introduced to assign the global leader. Moreover, a new

technique called slope method is proposed to further filter the non-dominated solutions based on the slope characteristics

of the Pareto optimal front (POF). Then, fuzzy mathematical method for satisfaction evaluation is employed to extract the

best compromise solution over the POF. Finally, several optimization runs of the proposed algorithm are carried out on the

standard IEEE 30-bus test system, the results validate that the proposed method is feasible and effective.
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/H-Léﬂ al b/ c/ Pmin/ Pmﬂx/
G5 $ ($/(MWh))  (8/(MW>h)) MW MW
Gi 10 2.0 0.010 5 150
G, 10 15 0012 5 150
G; 20 1.8 0.004 5 150
G, 10 1.0 0.006 5 150
Gs 20 1.8 0.004 5 150
Ge 10 15 0.010 5 150
ik B/ ¥/ Al
P ) ) ¢/(th) 1
Ei] #(MWh))  YMW>h)) MW-
G, 4091  -5554x107  6490x10*  2.0x10™  0.02857
G, 2543 -6.047x102  5.638x10™  50x10°*  0.03333
Gs 4258 50941072 4586x10°*  1.0x10°  0.08000
Gy 5326  -3550x102  3380x107*  2.0x10°  0.02000
Gs 4258 5094102 4586x10°*  1.0x10°  0.08000
Gs 6131  -5555x107  5.151x107*  1.0x10°  0.066 67

MBI B, B, By, YINRGAAER 7 100
MVA Ffbs &, et F iRt

0.1382  —-0.0299 0.0044 -0.0022 -0.0010 —0.0008
—-0.0299 0.0487 —0.0025 0.0004 0.0016  0.0041
0.0044 -0.0025 0.0182 -0.0070 -0.0066 -0.0066

71-0.0022  0.0004 —0.0070 0.0137  0.0050  0.0033
—0.0010 0.0016 —0.0066 0.0050  0.0109  0.0005
-0.0008 0.0041 -0.0066 0.0033  0.0005  0.0244

B, =[—0.0107 0.0060 -0.0017 0.0009 0.0002 0‘0030]
By, =9.8573x107*

UL A R, BB RN R
FREPE I

case 1: A PTHEREIEAT HAT RN 250 5 HoAh STk
R AN SE BT IVAR, case | AN B IR SPHTL R
ERIOIEES

case 2: G FELHAPH LR R4 .

4.1 BRI

AR RFER LRV AL S A, BERRL Sk
FHEE /MBS G SR HE SR B ME IR, I
AR H bk FREENAAS 2 POF LRSS
FAT RUF o AREE, 1556 5 H AR PSO 530 7%S
AEHATAS R RAELHERT . 8 HEx PSO
e, RLFEOREA 60, #’2?61 =c,=2; T PRl
M, =10, M, =0.0001; HARERREEN 100,

I3 ISR AR 2 PRI B PRI TR S . 34
BERE, sk 2. % 3 s,

MF 2 A 3 ATLARH LU R LA,

1) AT R A, AR PGS, ASCTe
SRV SR ARAS B 0 I B T 23 e Al A5 KA (5) ™
WL

2) 1 case 1 11, SR ELLR IIET BEAGR
N, AIRGETS RN 0.01 MW, 7 case 2 HH, L
BR[2]HH R BEATL RT3 52 ((MORBHPS O )b} 45 5K,
IR BIOK, ZEVSRIRETHRERN, SR HE
LA ) RATLL Sy 5 2 FlZD 4.2526 MW, 3Kl
BT, 2k FALALH ) SR far 5 432 A
/5 0.0161 MW, {HAREERDE, SRR RN
J7 FXTLTR BT BRI, RIMEZEERS TR
() EH AR BB, ANBEUE I Z LR

3) 7E case 11, ASCHE MAe-PSOMEI K
MOPSO! ik e sR A AR AT I B AT, B8 14
Mk . 7E case 2 HY, SMOPSO HEsKARISSIHIBRE
P BRI T AL R, BILR ALALH ) BRI b £
fir SR A 0.017 MW,  RIORBED 45 51
DLk 7Evs Qe sk g, ASCRES
MA®S-PSOM v sk 45 Tkl

Vel 3 R 4 43501 Ry 80 VR E RN A 8 152 e S
4, M3 FE 4 LA, AR EEEAR
UFHAACSE -



KK, T2 HFeh T RERIEI 1) R G IRE& 5 T AT 5T -7 -
Fz2 EFAE. INERELE R (case 1)
Table 2 Results for economic dispatch and environmental dispatch (case 1)
vk G G, G; Gy Gs Gs (CGPp)MW PRELZR /(S /M) V5 4)/(h)
ARILEE 109714 299758 524324  101.6216 524271 359717 0 600.1114 02221
% NSGA!'? 15.67 28.70 46.71 104.67 50.37 37.29 -0.01 600.572 022282
b SPEAP® 10.62 2897 52.89 100.25 54.02 36.64 0.01 600.150 022151
W Mopso!™ 10.98 29.97 5238 101.64 5249 35.94 0 600.1114 02221
s FCPSO!®! 10.70 2897 525 1015 53.00 36.73 0 600.132 02226
MODEPSO!! 10.78 304 5237 101.47 5223 36.16 -0.01 600.115 022201
MAe-PSOM™ 109719 299766 524298 1016199 524298 359719 0.0001 600.111 408 187 02221449
NS G G, G; Gy Gs Gs (EGPp)MW PRELZR /(S /M) Y54/ (h)
ARILE 406093 459072 537959 382924 537968  50.9984 0 6382757 0.194 202 94
w NSGA['? 4394 45.11 51.05 38.71 55.53 49.05 0.01 639.209 0.194 356
15 SPEAP® 41.16 4532 53.29 3832 53.83 5148 0 638.507 0.194 210
W mopso™ 40.61 4590 53.77 3833 53.79 50.99 0.01 63824 0.1942
B pcpsol'd 4097 455 53.63 3842 5348 51.40 0 638358 0.194 207
MODEPSO!! 40.61 4581 54.08 3822 5376 50.91 0.01 63827 0.194 203
MAe-PSOM 406074 459069 537939 382953 537939  51.0027 -0.0001 638273 440 57 0.194 202 94
Fz3 EFAE. INERAELER(case 2)
Table 3 Results for economic dispatch and environmental dispatch (case 2)
ik Gi G, Gs Gy Gs Gs MHYMW  (SG(PorP)YMW  BREIZRHISM)  15544/(th)
ARILEE 120962 286327 583572 992875 523938  35.1888  2.5562 0 605.998 363 3 0.2207
2 MAe-PSO™ 120969 286312 583557 992854 52397 351899  2.5562 -0.0001 605.998 369 6 0.2206
%  MODEPSO™ 122 2843 58.57 99.62 5149 35.66 2.555 0.015 606.0073 0.220 890
# cmopso! 11.55 27.64 58.09 98.58 5342 36.69 2.560 0.01 606.0472 0.220 468
K smopso!!s! 12.17 2933 57.07 99.59 52.68 35.14 2.597 -0.017 605.9909 0.220 692
TVMOPSO! 14.82 30.62 57.98 10005 4529 3725 2.604 0.006 6064208 0219770
MORBHPSO?! 107512 30.1498  60.0600 94.1820 519874 349710 29540 -42526 606.9373 022052
i G G Gs Gy Gs Gs BHYMW (G (PotP)YMW  REIZEHISM)  F55/(th)
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Fig. 4 Convergence curve for environmental dispatch
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WLl case 1 case 2
s UL BRI AR SRR
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PRELZE/(8M)  600.1180  638.4672  606.0206  646.7563
EYSAA(Wh) 0222218 0194207  0.219865  0.194 192
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Table 5 Best compromise solution
WL G = case 1 case 2
G 25.1935 25.4726
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