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Environmental Economic Dispatch of Generation

using Artificial Bee Colony Algorithm
Mohamed Darfoun, Abobkr Hamida
Electrical Engineering Department, College of Engineering Technology,
Houn, Libya
m.darfoun@ceh.edu.ly, a.abobkr@ceh.edu.ly

Abstract

Due to the emissions resulting from the consumption of fossil fuels
in the electric power plants, not only operating costs should be
considered, but also reducing the pollution in electric load
distribution problem. In this paper, the economic/environmental
load distribution were investigated by minimizing generation costs
and environmental pollution, taking into account operation
constraints and energy balance, by using artificial bee colony (ABC)
algorithm. In order to demonstrate the effectiveness of the proposed
algorithm, it was tested on an IEEE 30-bus electrical power system
and the results obtained were compared with equal, random and size
distributions. The results showed that the proposed technology is
more feasible and efficient to find the minimum in reducing costs or
reducing emissions, or both, according to the percentage proposed
by the decision maker.

Keywords: economic distribution, environmental distribution,
optimization, artificial bee colony algorithm, price penalty factor.
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deaniall algill cllase = A1 Jall Jirdall Lilgil) 3l 28 (6) Jsal) mas
Gllasall 238 (0 Gllea¥]  Jlaa) dad Cialy Cun cAagiaall dua) lsall e lgdle
Sl 40 of Tan maalgll (10 143,357 $/h il dasal) W 1,115 kg/h

ccani ) ASH A Lo o) Jal) e 80

350 cldanal (i) o558 il (6) Jsta

P.(MW) | 125 Po (MW) | 750
P, (MW) | 117.58 P (MW) | 792.82
P3 (MW) | 76.61 PL(MW) | 42.82
Ps (MW) | 106.78 Ci($/h) | 43,357
Ps (MW) | 198.90 Ei(kg/h) | 1,115
Ps (MW) | 167.95

Ssbuiial) aijsill 3.4
st dlane IS o gl eegsloall sl cldana Ao S Jasd) ajss 40 2ai
Aleal) alasialy dedl) sda iy sl Jagyd Bledpe g AilipgSl Aalal) i

[(14)

P, —P (14)
D

Pi:

cOlasall aae D g daghaial SN Jaall Pp icua
Jsaall AN clble g 42K dad Ol 2 cillaaall 753 e Jseanll 2oy
gl 138 (e A all llas g dalleaY) A8 dad maags (7)
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Al g cldaaa o o gbadlly Jlaal) a 68 il (7) Jsaa

P: (MW) | 140.58 Po (MW) | 1750
P, (MW) | 140.58 P (MW) | 843.48
Ps (MW) | 140.58 PL(MW) | 93.48
P. (MW) | 140.58 Ci($/h) | 47,108
Ps (MW) | 140.58 Ec(kg/h) | 1,201
Ps (MW) | 140.58

Ssdal) sl 4.4
& a2l Jagyd slele e alge JSI aigill 298 (ram Adlgde ol Hlodl et
(15) & WS yuall ddlgde o aiag

P; = [125 140 50 100 185 150] (15)
G caigill e (e Aol Slleayly ddleaY) el dad miag (8) Jsand)
s 1385 <185 MW cuilS () 203 229.3 MW giasd canveal Py daid o) Jaadls
Asall die kel dilal &5 G caglhaall Jaally daylad) 5,080 ¢ ana G Gl

gl 8 Ball) e i 3

ad gil) il o Ll g Jlaall) oy 58 il (8) Jsas

P.(MW) | 125 Po (MW) | 750
P, (MW) | 140 P (MW) | 794.31
P3 (MW) 50 PL(MW) | 4431
Ps(MW) | 100 Ci($/h) | 44,113
Ps (MW) | 229.31 Ec(kg/h) | 1136
Ps (MW) | 150

Sl 236l 5.4
Aoty P sa (< (ggemdl) daad) I daesd Jleal) aiss @3 SLadY] 13a
-(16) aalad
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Pmax
P, =P, (Z Pmax) (16)
G Al Flll e Joaal) & llas¥ly agll AN LS Glua salely
-(9) Jsaall
4 gl cildana da ) dged Jlaal) @568 il (9) Jga
P.(MW) | 75.64 Po (MW) 750
P2 (MW) | 90.76 YPi (MW) | 831.99
Ps (MW) | 151.27 PL(MW) | 81.99
P4 (MW) 127.07 Ct ($/h) 43,465
Ps (MW) | 196.65 E: (kg/h) 1269
Ps (MW) | 190.60

gl 4iylia .6.4

Al cllaad Gl A< Jaa) a@) dlls Ake (7) IS pns
ledle Jomanll a3 485 (81 o) ol o3 55 L ARl ) Laa) (e Lgale Juaaiall
i) o 33V 2l e Jgemnll 5 Lty ¢ galaBY) aojsill A yha oladiad e
plasicd 3oLy sasa S5 1y . Sl aysill A2yl aladiud e Cilasall (e da5Ll)
csll sl o (aa®Y) aigll Blaw sl gl i ABC A lsa
Al chlady) D Glaadll # Al 4)lie eas (8) J<al)
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2680 Cadlss Jads o[ 11] dmane ooa Ay macadl Cargll Alla da gy ellyg culalgall
AL PONER G P

n n
MinF, = wz C; + (1—W)ZhiEl- (17)
i=1 i=1

0.5 olsia ¢ryg W .[O] yaudl ehall Jalaa A2 Cusn
Sy o dale ddeay o) el IS Aaball b deadieal) dlealls agl) AAS5 (uli
«(kg/h) deladl DS 2kl llas) 40y (aliid L) Ll ($/h) Yl
o) il s Cun Bl Lgman oSa W Ganlaall s20 CDIAY Ty
Alaia) ng Gl 80 (g Al (6K ol € B IS 13y s Jia Y
Lo alag) (S [9] liles¥lg dalSl) cabide G ol A jaall eiadl Jaloas

SIS g5 Adans JST Jalaall 138

_ G
- Ei(Pimax)
@l e Jgeanlly daanal)l Cangdl dlly e da gl ABC 4 )lsa guksi &
Jeall i (gola®) ayss Jeadl Jis a9 Bilgil) i) 0 iy (10) Jsaal
40,882 $/h 2585l S ks Cun AL ddagyal) Wil Cllana Ao S
238 43lias 1,284 kg/h ciald Clasd) (e Babiall clbla) Jleal dad Ll
aisills (5) s golaY) sl & lgle Juanial) dibud) bl aa il
GAY) lia¥) Jacgy 5ba Al (ealai®Y) auygill o Jaadl L (6) Jgan Sl
ccalilasy)y 48<Y LAl (e

h; (18)
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Pi(MW) | 8221 Po (MW) | 1750
P, (MW) | 54.07 YP (MW) | 1524
P: (MW) | 48.64 PL(MW) | 3533
P, (MW) | 110.36 Ci($/h) | 40,882
Ps (MW) | 285.19 Ec(kg/h) | 1284
Ps (MW) | 204.88

z Y 285l (Al o o s zsannall 3ganll a8 sLal) et A cslas Alls b
L iy wSa) )l bl Ka 4l cdandll 3g3e Hli b ddle i3y dslal)
Al 3 W sl Aad ity by (RSl il G CilaeY) 3 Alalad)
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