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Abstract: To solve the economic dispatch problems in power systems, a modified differential evolution algorithm was in-
troduced In the proposed algorithm the non — linear characteristics, such as ramp constraints of the generating units, out-
put restricted zone and non — smooth cost functions are considered. To handle the constraints, the lexicographic order
method was employed to ensure the stability and the security of the system by providing feasible solutions. In the algo-
rithm, the concepts of the individual best (pbest) and the global best (gbest) were introduced to DE, which were derived
from the particle swarm optimization (PSO). Moreover, based on the crossover mechanism from the genetic particle
swarm optimization, pbest and gbest were used to generate the trail vector with user defined ratios to enhance the local
search performance. The simulation results for a practical system with 6 units have shown the effectiveness and the stabili-
ty of the proposed approach for economic dispatch problems, which are better than those of the genetic algorithm, PSO,
and traditional differential evolution.
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Bil, £ TFEETE R LR AR, fl. @58
B (Genetic Algorithm ) F1 3 b #% & 3 (Particle
Swarm Optimization, PSO) % ZE L £ K F TR i@
ED [ B8 — e B

#4134k (Differential Evolution, DE) &4
X 485 3 1 F BE 4K BB (Swarm Intelligent, SI)
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FhrdE PSO Bak S fis OB B8 3% (Genetic Par-
ticle Swarm Optimization, GPSO)'¢1%f DE #47 T 8
it , BB OB R 25 40 i L B 35 (Genetic Particle
Swarm Differential Evolution, GPSDE) . H+# PSO
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RAND = rand;
ford = 1:D
if RAND < w; then Xﬁ;d = X7}
else if RAND < w, then X ; = pb}
else X, = gb'y!
end (5)
X MMERILMERBEILSIA DE BB
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XV AMEEAR pbt T M RBR gb' ! A BIRR
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KRATREERBRES X X B EBE
MEEFEM R B EE MR pp ! Al
gt ' BEMXERENEE, SIABRKK MR iR
5| RREIR R RS . BE, 0 4 HHEER
XA EE HIBELW AR BRETEHESHE
H BREENEREREN. BTHELT GAPSO
1 GPSO E-E:HIMLE] , Btk GPSDE B2 ¥R E
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AR, CR ZEER 0.2, IR M EMBis
B LA 5020 20% F180% . 7E BAR M B sk
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4 BOUTESSHH

R THIECHE YR ED MR T g
W, WBBREMA T HE 6 LA EPRE
HERG. HRG B RfN 1263MW, KIS H R T
FR1~-R3FAXPEE 3 DEBE GARSE
BOCER[S]HF 8 PSO Bk, A G B4 RIEE 4
A SO B BRMNLET 30 WK, R ERHLEY 100,
EARKRECH 200, 0, =0.1,w, =0.6,F =0.9,CR
=0.2.

x1 REN4EBE

4 a b c pr== prin
1 240 7.0 0.0070 500 100
2 200 10.0 0.0095 200 50
3 220 8.5 0.0090 300 80
4 200 11.0 0.0090 150 50
5 220 10.5 0.0080 200 50
6 190 12.0  0.0075 120 50

B3R 4 W I, 76 “B/ME T DE B¥EAETF GA
MPSOBL:, HRE“YHE" T L EHERE, HE
‘BRI LB FRA PSO B XEHIRRE
DEBZ:EABRNERE , BRBEEKE. M
GPSDE BHAF A =AU H LR THMBHFFE

B} GPSDE B FHERE ZET GA M PSO
BRIMEB/ME. TARX F DE Bk, HAEBREEN
FEUEBENE L BBEER, XIEXLT GPSDE
BRFNGAT DEREMEBRERBLUKE PSOE

HHREYE, R PIE
%2 REHRIOHAHHBRHK

B4 PO/MW DR/MW UR/MW  H HBR#MEX /MW  PO/MW

440 80 120 [210,240][350,380] 440
170 50 9  [90,110][140,160] 170
200 65 100 [150,170][210,240] 200

150 50 90
190 50 90
110 50 90

(80,901[110,120] 150
[90,110][140,150] 190
(75,851(100,105] 110

A A WN e

3 FEHIRFERE(By =0.0056)

B;/(le~2) By:/(1e-3)
0.17 0.12 0.07 -0.01 -0.05 -0.02| -—0.3908
0.12 0.14 0.09 0.01 ~0.06 -0.01 -0.1297
0.07 0.09 0.31 0.00 ~-0.10 -0.06 0.7047
-0.01 0.01 0.00 0.24 -0.06 -0.08 0.0591
-0.05 -0.06 -0.10 —-0.06 1.29 -0.02 0.2161
-0.02 -0.01 -0.06 —-0.08 -0.02 1.50 -0.6635
F4 ORTHERER
SGBEfT8R A /USD
B R/ME FHE B
GA 15459 15469 15524
PSO 15448 15452 15492
DE 15396 15479 15493
GPSDE 15393 15412 . 15455
5 #5RIF

CH R DE BRI EKRE TR N RE
MR ETT o BRI E. JWE L TEARYE DE Bk
Bfi_b % PSO B EE MR B Sigie” A RNk Z
I “PME" 5| A DE Bk, IR EH LR
M, WS T GPSO B E SR X H 751
A DE 5.3, SR MR B BT 6 SLA SRR
REHTETR SR RN B R EGHBORBIE
SRR E LA ) RGP A5 o R, IR
R R TR GO B AL L
BArEE D R

Sk
(1] R, A, 234, F. RSO FRRABELER
AP AT BRI, 2005,29(2):1-4.
(F#% 166 ®)



166 T2 SHEN

2010 4E

sl a |,

5 e

X

g 6F

B

|

i al —4—GPSR

ﬁzr o --4--DSR
L4 --@ -SSR

50 100 150 200 250
#H AEEER/m
B4 AXTHRERES T RERLELRE

-

o

5 HRiF

X T BTN A T B B ) B R
WA MR INEBIZU LA BB YA ER 5 7=
HERIMNARBEE, A BT E RSN EREH, 7
HT SSR BRI IR FEEREAEN
BB E 4T, SSR HME SO FMR
(BB AR IR B A % . (R MR
XRINMEHB R EERRKAR R Ad Hoc MR
XF, BT SSR A REARIE GSR LA 6
Pk, XM T SSR thil e &, RS

SSR HHX KL H BB T — SR RR I .

= pd

(1] SREPKR, BER, 58, 5. —HERNRTHH R
DU E(]]. B F ¥ 5L, 2008,25(5): 138
-142.

[2] Perkins C E, Royer E M. Ad — hoc on demand distance
vector routing[ C] // Proceedings of 2nd IEEE Worl on
Mobile Computing Systems and Applications. New Or-
leans: TEEE Computer Society, 1999:90 — 100.

[3] Karp B, Kung H T. Greedy perimeter stateless routing for
wireless networks[ C] // Proceedings of ACM — IEEE Mobi-
Com’00. USA:Boston, MA: ACM/ IEEE, 2000:243 -
254.

[4] Jing Tian, Han L, Rothermel K, et al. Spatially aware
packet routing for mobile Ad Hoc inter — vehicle radio net-
works[C] // Proceedings of the IEE 6th Intl Conf. Shang-
hai: Intelligent Transportation Systems, [EEE, 2003:12
—-15.

EERmT:

kA&E B,(1974-) L, PHIE. BRI N ad hoc FI% .
BB

SkERM 3,(1963-), 184, g WE R b W it EALE
AR HENMEE.

(L% 162 W)

(2] #XE, ¥4 AR EREVHAASMHRI]. &
AR, 2003, 27(7):36—39.

[3] EEH./NKE ZBENARAZETRENEITSEH
[J]. 6% F2 55, 2003,20(8) : 99 - 103.

[4] Storn R, Price K. Differential evolution a simple and effi-
cient heuristic for global optimization over continuous spaces
[J]. Journal of Global Optimization, 1997, 11(4):359 —
431.

[5] Kennedy J, Eberhart R. Particle swarm optimization[ C]//
Proceedings of IEEE Conference On Neural Networks.

Perth, Australia, 1995:1942 — 1948.

[6] Yin P Y. Genetic particle swarm optimization for polygonal
approximation of digital curves[J]. Pattern recognition and
image analysis, 2006, 16(2):223 —233.

EEB/Y:

B B,01965-), TRIF.MEFEIREERS5KE
itE.

#F & B WL, 00 S raE e Se .



