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5 150 3.333 | 5.0e—4 | 5.638 | —=6.047 | 2.543 | 120 | 150 | 10 | Pg,
5 150 8.000 | 1.0e—6 | 4.586 | —=5.094 | 4.258 | 40 | 180 | 20 | Pg;
5 150 2.000 | 2.0e—3 | 3.380 | —3.550 | 5.326 | 60 | 100 | 10 | Pgq4
5 150 8.000 | 1.0e—6 | 4.586 | —5.094 | 4.258 | 40 | 180 | 20 | Pgs
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50 300 23.333 | —1.500 | 0.016 | 0.50 | 189 | 150 | Pg
50 300 21.022 | —1.820 | 0.031 | 0.55 | 200 | 115 | Pg
50 300 22.050 | —1.249 ] 0.013 | 0.60 | 350 | 40 | Pgs
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50 300 21.313 | —1.900 | 0.020 | 0.50 | 305 | 125 | Pgs
50 300 21.900 | 0.805 | 0.007 | 0.70 | 275 | 70 | Pge
50 300 23.001 | —1.401 | 0.015 ] 0.70 | 345 | 70 | Pg;
50 300 24.003 | —1.800 | 0.018 | 0.70 | 345 | 70 | Pgs
50 300 25.121 | —2.000 | 0.019 | 0.50 | 245 | 130 | Pgo
50 300 22.990 | —1.360 | 0.012 | 0.50 | 245 | 130 | Pgio
50 300 27.010 | —2.100 | 0.033 | 0.55 | 235 | 135 | Pgy
50 300 25.101 | —1.800 | 0.018 | 0.45 | 130 | 200 | Pgip
50 300 24.313 | —1.810 | 0.018 | 0.70 | 345 | 70 | Pgis
50 300 27.119 | —1.921 ] 0.030 | 0.60 | 389 | 45 | Pgus
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SPEA | NPGA | NSGA | MOPSO | MODE | MOGSA
[2] (191 | [16] [4] [11]

0.1279 | 0.1425 | 0.1447 | 0.1207 | 0.1332 | 0.1344 Pg
0.3163 | 0.2693 | 0.3066 | 03131 | 0.2727 | 0.2873 Pg,
0.5803 | 0.5908 | 0.5493 | 0.5907 | 0.6018 | 0.6039 Pgs
0.9580 | 0.9944 | 0.9894 | 0.9769 | 0.9747 | 0.8854 Pgs
0.5258 | 0.5315 | 0.5244 | 0.5155 | 0.5146 | 0.5685 Pgs
0.3589 | 0.3392 | 0.3542 | 0.3504 | 03617 | 0.3551 Pgs
607.86 | 608.06 | 607.98 | 607.790 | 606.126 | 601.690 Cost ($/h)
0.2176 | 0.2207 [ 0.2191 | 0.2193 | 0.2195 | 0.2144 | Emission (ton/h)
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SPEA | NPGA | NSGA | MOPSO MODE | MOGSA
[2] [19] [16] [4] [11]
0.4145 |  0.4064 | 0.3929 0.4101 | 0.39266 0.3142 Pg
0.4450 |  0.4876 | 0.3937 0.4594 | 0.46256 0.1480 Pg
0.5799 | 0.5251 | 0.5815 0.5511 | 0.56311 0.5019 Pg;
0.3847 |  0.4085 | 0.4316 0.3919 | 0.40309 0.6613 Pgs
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0.5348 0.5386 0.5445 0.5413 0.5676 0.5246 Pgs
0.5051 0.4992 0.5192 0.5111 0.47826 0.4146 Pge
644.77 644.23 638.98 644.740 642.849 611.969 Cost ($/h)
0.1943 0.1943 0.1947 0.1942 0.1942 0.1989 Emission (ton/h)
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0.5796 | 0.5673 | 0.5833 0.5887 | 0.57001 0.5660 Pgs
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0.5283 | 0.5201 | 0.5383 0.5635 | 0.55357 0.5150 Pgs
04282 | 0.3904 | 0.4076 0.4087 | 0.42609 0.4973 Pge
617.57 | 617.79 | 617.80 615.00 613.27 607.356 Cost ($/h)
0.2001 | 0.2004 |  0.2002 0.2021 0.2026 0.1941 Emission (ton/h)

A3 Ui el 5 a1y @b 90 cpl oS 5 g (a9l b r @l b (silodinge sl |y Ban b Sl 0 B Y Gl S

612 [

O

610 [

606 [

602 [

Al Vo s 4931455 a3 2l b Bud 2ol Ol gt oV IS

20

Iteration

10



http://necjournals.ir/article-1-216-en.html

Ols) G550 dgic [ AY e Ul ¥ oylons V€ 090 VY

[ Downloaded from necjournals.ir on 2025-11-06 ]

0.1956 ! ! T !

0.1952 [
S
2 0.194
5

0.1944 [ . ) - ]

0 20 40 60 80 10
) Iteration )
Al Vo i ‘;bgll &L L dua XU Ol s € ISS

022 | ® 1

0.215 J
<
s
c *
g 0205} Rk .
€
Y02} * ** " |

Yok #
) ) ¥ Yo R
600 620 640 660 670
Cost ($/h)

Al Yo o (COSE) iy 52 asl5 9 (Emiission) (55901 asli lo e (gjlwaints (bl 33 93 )b Hlare ol gy 10 JSUS

2L g (Emission)  Ssell ol {Cost) lausly (cadg aisn ol Jolis Gun b dw adlllas 390 piwm (sly bl )
O pBedz a1 clacdls 4 Cand oS 039 Ban b dw ghyls Caond ol 3 .05 o (System Loss) clals

A o i 1y Ban ol dw cpl (gl otel Cand 4 zuls (F) Jodo D945 so pimmms yidins

Al Yo i 9751 (wlilo b L &l g a3 2U o 53901 Al lojed (gjlwaiares (il 33 ool Cowd &y doegs 1T Jgu

MOPSO | MODE | MOGSA
(4] [11]

0.39768 | 0.21207 | 0.2315 Pg
0.41814 | 0.30659 | 0.3782 Psy
0.64404 | 0.68878 | 0.6530 Pgs
0.75147 | 0.67937 | 0.6407 Pgy
0.44620 | 0.58218 | 0.5391 Pgs
0.48973 | 0.38691 | 0.3952 Pge
614.913 | 614.170 | 612.3993 Cost ($/h)
0.2081 | 0.2043 0.2010 Emission (ton/h)



http://necjournals.ir/article-1-216-en.html

[ Downloaded from necjournals.ir on 2025-11-06 ]

YW VA bl ¥ ooylowd V€ 0590/ oyl (55! 4 i

| 2.8865 | 2.2009 [ 2.0810 | System loss (MW) |

System Loss

650

0.205 --------------------------
Emission 610 Cost

Wl &b g (Cost) iy o &l (Emission) (53901 &l oylo jod (6 5ludiats (wlow! 3 99 )b jloro ol iy 1 UG
4wl '+ i (System Loss)

WD o i 1y ol dunlie sbaeis oSl o (golgiuiin ool (gl 0dd Gl Cuzen g W ol )l Cann (V) Joio

IEEE 4wl Yo 3,laibiw! i 51555 9 Comos (350 (il 3 Loy oS! (o das Lo 2V Joun

<« | = | = | 3 |8 |3

B oty 5501 danng o (511 25 51 kol y = o 2 - 5 Q
& | z | 2| g = S

= =

(2] | [191] [16] (41| [11]

Olli 20U e \ y y Voo 5 v

T ol 6L — -— _— Yoo Yoo -
Olli 20U e Yoo Yoo Yoo Vouo de- Yoo

Kre

ol 6L — —_— — Yoo Voo Yoo

(A) Jgdn .l ons o313 [VA] g yo 33 itins ol leMbl a8 .0l o IEEE 4wl VYA g (gan adlllas 3590 it
Adliee (Sl @l 5 s dinz @b 99 SaS 4 (siluaing



http://necjournals.ir/article-1-216-en.html

[ Downloaded from necjournals.ir on 2025-11-06 ]

Ols) G550 dgic [ AY e Ul ¥ oylons V€ 090

V¥

Al VIA s 9,1 (wlilo b 4y 38 & g (39T @b lojon (3lwainge wlw! 2 o0l Cowd &y ol A Jgo

WA MOEA | FMPSO | MODE | MOGSA

[19] [19] [19] [11]
91.1562 | 81.6684 | 94.5703 | 82.1555 | 70.0683 PGl
109.584 | 108.597 | 105.728 | 50.4606 | 50.1975 PG2
51.4286 | 50.3574 | 50.992 | 68.8527 | 74.6879 PG3
50.1945 | 50.0378 50.0 83.5687 | 85.7764 PG4
68.3609 | 88.2061 | 75.7894 | 68.1255 | 62.8080 PG5
90.6869 | 89.5116 | 84.6362 | 50.0254 | 50.3820 PG6
53.5931 50.0 53.3723 | 65.3001 | 62.7803 PG7
56.4637 | 51.6133 | 54.8911 | 66.7923 | 65.4152 PGS
77.0796 | 82.3149 | 83.6218 | 75.7799 | 75.9474 PG9
51.234 | 54.5174 | 52.5273 | 95.4330 | 99.1036 PGI10
87.3122 | 84.3849 | 79.5150 | 50.4028 | 50.7540 PGI11
110.159 | 112.184 | 106.104 | 87.1779 | 82.8869 PGI12
55.1502 | 51.427 | 58.1926 | 65.6425 | 67.7654 PGI13
50.722 | 50.408 | 50.1546 | 50.1148 | 51.7045 PG14
4558.0 | 4565.1 | 4548.6 | 4508.5 4501.9 Cost ($/h)
39.2491 | 39.7978 | 38.0501 | 37.3536 | 25.643 | Emission (ton/h)

And, o 4L 1) 0kl dwl VIA o Iy dissa b o S5l b g3 yolul y g3, b ol yuss (Y
e ks 1y o) 2 I i sl dije ml g (Sl @b 93 olol y 5,k @b il o

5 e ]
* % %
3[4 X 1
- $ ¢
5[ w X % N *'
26 % 1
4480 4490 4495 4505 4510

Cost ($/h)

4l VYA gl (COSE) iy 32 29U 9 (Emission) (53901 sl oylo jod (6 5lwdiatr (wlow! 33 951 yloro ol pi 2V JSUS

Gl 0 sl ol;zl;‘@ls‘gjaﬂ Wi ml dw 38,5 a3 13 b awl VWA pivw (ilwdiags 4,50 <l

Al 1V s (512 OIS @5 g iy 30 @0 (53911 @ lojod (5jlwdings bl 2 ol Cowd &g a4 Sy

MODE | MOGSA
[11]

70.9094 | 74.9570 Pg
51.1464 | 50.6474 Pso
69.1604 | 72.8475 Pgs
77.3742 | 75.3713 Pgy
68.9120 | 65.9071 Pgs
50.5830 | 52.7605 Pge



http://necjournals.ir/article-1-216-en.html

[ Downloaded from necjournals.ir on 2025-11-06 ]

VA bl ¥ ooylowd V€ 0590/ oyl (55! 4 i

VO

72.0363 | 74.7267 Pg;

69.6698 | 69.3665 Pgs

73.4252 | 70.5410 Pgo
101.0704 | 95.9182 Pgio
53.8714 | 54.3332 Pgi
86.9146 | 81.1535 Pgin
64.1231, | 69.6266 Pgi3
50.1213 | 51.2419 Pgi4

4524.9 4513.5 Cost ($/h)

37.629 35.332 Emission (ton/h)

9.3301 9.0435 | System loss (MW)

Sl (n i

System Loss

Emission

30.5

77(4600 4800

" 5000
Cost

5200

5400

Wl &b 5 (Cost) a3 ab (Emission) (Sagll abi lojed (g5lwaings (wlw! 33 97,5 Hlro ol pud (A JSWO
4wl YIA piwwnw (System Loss)

S aSdaaia

o (st & Sl 5 Sl @l 58,5 a5 b (soladl 5 Alas S > MOGSA oS0 i 51,5
VA 5 5 It pis 93 51 (odlering wiyoS bl ool L (ol wowl 0ad odlatul 95,b slme j oolisel b Ll lo;

oz ool 3 (53lodsnd gl o 13 4 ol o 48,5 L35 55 o dus ses pb S (6 jlodand )3 sl 005 03lits] dusl
& 9 5 plojen (gilustings b pow Sl 53 9 (53T @l (15 masiee oLl (silosnd o> Sl 13 5 dizs @l 038
L s yrder Gallas 5 w208l Y (DS ool Gl el pomipo sl o aibhoyy Cls oyt 38 42 aije 5 (Sl
ol oas 4303 BED dlue (gjlwaig 4 @il 5 (Sogll caza ool dw (8,5 155 5 b addllas 3y90 (slapium 1 Cubly

YL bl 5 ol (oilodnnd 5l ol cuwd 4 ol sl ouds dulio bn 59y plo b (ool wio ol 1 oel cowd 4 gl
Obts 45 4l o cawlio Ol 58L )3 3ol caslio )51 Lt Jghie criomen a3l 0 EED dllus o )3 o195l
PS5 28 5 Camen 2 S (il b ety oSl al (Bl S bl e ore bl )3 ol 85 )15 ISl sms e
ol 039 (6 3V Hlaws sy ()3 (Y Joi) o ;oS! plis b dunlie

e&o


http://necjournals.ir/article-1-216-en.html

[ Downloaded from necjournals.ir on 2025-11-06 ]

Ols) G550 dgic [ AY e Ul ¥ oylons V€ 090 \§

[1] Abido .M.A. (2003), Environmental/economic power dispatch using multiobjective
evolutionary algorithms, IEEE Trans. Power Syst. 18 (4) 1529-1537.

[2] Abido M.A. (2003), A niched Pareto genetic algorithm for multiobjective
environmental/economic dispatch, Electr. Power Energy Syst. 25 (2), 97-105.

[3] Abido M.A. (2006) ", Multiobjective evolutionary algorithms for electric power
dispatch problem", IEEE Trans. Evol. Comput. 10 (3) 315-329.

[4] Abido M.A. (2009)," Multiobjective particle swarm optimization for environmental/
economic dispatch problem", Electr. Power Syst. Res. 79 (7), 1105-1113.

[5] Chang C. S., K. P. Wong, and B. Fan, (1995) “Security-Constrained multiobjective
generation dispatch using bicriterion global optimization,” Proc. Inst. Elect. Eng.-
Gen. Transm. Dist., 142(4), pp. 406-414.

[6] Dhillon J. S., Parti S. C., and Kothari D. P., (1993) “Stochastic economic emission
load dispatch,” Electric Power Syst. Res., vol. 26, pp. 186197

[7] El-Keib A., Ma H., and Hart J. L.,(May 1994) “Economic dispatch in view of the
clean air act of 1990,” IEEE Trans. Power Syst., 9, pp. 972-978.

[8] Esmat R, Hossein N, Saeid S. , (2009), "A Gravitational Search Algorithm",
Information Sciences, Vol. 179 , pp. 2232-2248.

[9] Farag A., Al-Baiyat S., and Cheng T. C., (May 1995) “Economic load dispatch
multiobjective optimization procedures using linear programming techniques,” IEEE
Trans. Power Syst., 10, pp. 731-738.

[10] Granelli G. P., Montagna M., Pasini G. L., and Marannino P.,(1992), “Emission
constrained dynamic dispatch,” Electric Power Syst. Res. 24, pp. 56—64.

[11] Guerrero R.P., (2004), Differential evolution based power dispatch algorithms, M.S.
Thesis, Electrical Engineering Department, University of Puerto Rico, Mayaguez
Campus.

[12] Knowles JD, Corne DW, (2000)," Approximating the non-dominated front using the
Pareto archive evolutionary strategy", Evolut Comput, 8(2):149-224.

[13] Lin W.M., Cheng F.S. and Tsay M.T., (2002)," An improved Tabu search for
economic dispatch with multiple minima", IEEE Trans. Power Syst., (17) (1), pp.
108-112.

[14] Rashedi, E., Nezamabadipour, H. And Saryazdi, S.,(18 May 2010) "Filter modeling
using gravitational search algorithm", Engineering Applications of Aurtificial
Intelligence.

[15] Safari A. and Shayeghi H. (2010)," Iteration particle swarm optimization procedure
for economic load dispatch with generator constraints", Expert Systems with
Applications.

[16] Venkatesh P., Gnanadass R., Padhy N.P. (2003)," Comparison and application of

evolutionary programming techniques to combined economic emission dispatch with
line flow constraints", IEEE Trans. Power Syst. 18 (2) 688—696.


http://necjournals.ir/article-1-216-en.html

[ Downloaded from necjournals.ir on 2025-11-06 ]

W VA bl ¥ ooylowd V€ 0590/ oyl (55! 4 i

[17] Venkatesh P., Gnanadass R., Padhy N.P.(2003), Comparison and application of
evolutionary programming techniques to combined economic emission dispatch with
line flow constraints, IEEE Trans. Power Syst. 18 (2) 688—696.

[18] Wang L.F., Singh C.N., (2007), Environmental/economic power dispatch using a
fuzzified multi-objective particle swarm optimization algorithm, Electr. Power Syst.
Res. 77 (12) 1654-1664.

[19] Wua L.H., Wanga Y.N., Yuan X.F., Zhou S.W. (2010)," Environmental/economic
power dispatch problem using multi-objective differential evolution algorithm",
Electric Power Systems Research 80 1171-1181.

Environmental/Economic Power Dispatch (EED)

Multi-Objective Gravitational Search Algorithm (MOGSA)

Pareto: #ok olre
System Loss: s Sl 2
Emission: Sl b
Cost: Sy auje @l
MOGSA: oyghte dix @l b (1S g oiysS)
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