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Abstract

The economic dispatch problem in power systems is a classic issue in the field
of power systems. This paper first uses the traditional genetic algorithm to
solve the economic dispatch problem of power systems. The simulation results
show that the classic genetic algorithm falls into the dilemma of local minimum
values. Therefore, we introduce a multi-population genetic algorithm, setting
different crossover and mutation probabilities in different populations, and in-
troducing an immigration operator to replace the worst individuals in different
populations with the best individuals found by various populations. The sim-
ulation results show that the introduction of the multi-population genetic al-
gorithm avoids the algorithm falling into premature situations to a certain ex-
tent during the entire iteration process. Compared with the classic genetic al-
gorithm, the optimal solution obtained by the multi-population genetic algo-
rithm is obviously better than the optimal solution obtained by the classic ge-
netic algorithm.

Subject Areas

Power Systems, Optimization

Keywords

Economic Dispatch Problem, Multi-Population Genetic Algorithm,
Optimization

1. 5|8

WLENE, X — RIRE B AWK ER, Ea B ERRIEH

NSRRI TR (1] & AHAAR R 35 78 4 BE SRR 0 o5 0 7 AN w]

DOI: 10.4236/0alib.1112522 Nov. 26, 2024 1

Open Access Library Journal


https://doi.org/10.4236/oalib.1112522
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1112522
http://creativecommons.org/licenses/by/4.0/

Y. K. Dang, Y. M. Ren

BARHIHAL, ARl e 7B, BT 2 R A AR AT B T
FOR o ERPRN A, AR T 20U, AR EAR TR
fEAhl2] (3]s HATIABE (41 2 H bRt [5]5%

FL ) R G2 R L 1R B FE ) AR G U (e i 1) 6], B I A ARG
AR BN LV R R GAT DI Eh T R 42 T SL BB MR AR (7] [
RS T 077 R G2 B U B 1) R AR SR A B AT B Se I e BF MIBLA T L. BEXT L)
R GLAGT I L 1A S SR AU B A% SR FLE AT R AR, AR, AE SRR
2 (RSP E 21 hpoi L RP T e tc 2l g o -3 0 R (Y S S S U R L6
PR, AR ERIE. N T X — kb, X EER T
AR S SR R e B 7 VAT Gt O T BT TR L . I R SO B M R A RR
re A SR TR RE

FEZE BB AR SRR PAT I RE R, Rl i R B S7: (0 A e R 4
i, XA e B RS, TR S BN RS AL . D T R B
GX PR, ASRM 7T 2R AL SR A O e SR, XA AT SR
HARKRUL, SRR T 1 IRSL A8 SO R AN AL S e, IXAE A B B A
FFBEAS IR R SR AR T AN ] o 3R 22 A0 B SR ML 1) R
SR BN e RN RRE S, JFE e R IR 1A R R &
B AR AR o Sl IR AT, RUERENS A TR R AR, e =
HE 2R R AR T RETE -

2. ZHRIEEE

28 Y10 A% 5% (Genetic Algorithm, GA) [8]84U | H AR A AL YL AR
ERLG T AR SO AR I B AN AR AR S Ul . IR Ay — Rk
REAE RS, B T AEWITE B SRR BEAE AL FE A l, BESF R
W R B AR (9] [10]. BT Hmaktt, BEEECSmRSE TRRME /M
AR T TN, ST HZ S ANME .

2 ML AL FE I O R T DA IR Ry BEAE A ol R T, A
R E JE M B R AR PAT B R — ik 3R RN SR RS ERE, @i
AR AR A, B ET AR R X— I REERETH, &
—ARHE AR B  A BRI BOHEAT VPN, ARG N ) I AT IR . A
A R, DU AR R . SRR REREOR B T Ar AR, SR
MR, 2 REIEA, EEERRAOE R )RR R, B A A B T ) SR A B
SE R E B AR [11] [12].

BALRE, BRI 2 H BRI, OB T AR
P A XAV ORI o DU AR B AR BRI R e G B 2R R LB
TFR I VELH IR o

2.1. iBERE

WAL VA I LR X RO AL J5 A5 B 747, TR B 1 )
JRUGHE o i AR IR SRR Ir) REURT, 22 BEvt— AR ok 7 S8 108 A% G B e AL 1

DOI: 10.4236/0alib.1112522

2 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

BU, e REREAR A AS o TN AN R ) JLF 5, AT T AR 2 i
Ti %, B RS AL g i 77 VAl LS BRI gAY . RS IR RD . SEEUER T AT
SYRAGAE[13] 0 A SRR ST RGA T L In) R R D . R G
RIS I R B A T S R AE . HRAE 5 ST . R BATHCE — itk A,
BLA I HUELTE E A [ Unin Unaxl» ZEIKEZBIN b, b RIRE) b 5 54575
B, G A RPAER GRS 2b Al U A R

Usnax =Uhin

TR W

TR AT T ER A RET TR AR AR LR R, ARRAT S
BESR AR HOR ARG BER—A—FERY,  —BER G BERA, FLPIS ML A G s 15
WK, PRRRE MU, R, THERIGAL KRR, TN R IR g A
FEMAAR, B ERAE oK

2.2, EFFIRIE

A B I UL S 7E B B LR AE T AN, IR
A BIRAENL S, B R 3 AR FE AR AR . TR0 TR FAMAE R
VR 14]. ACCHIR “ BRI ST BRI, AR R IR
AR I RLEE (45 51 5 2838 B LB, AR A B 5 40— BB R 08
RN B, T RBEUE R AT 0 55 1 KRB, A5 LR %
ANAEH SIMBEERIKIPY, DUH e S A o SR v B T ELR A
5 T 3 P B A A B AT R e

R TR 0 KBHA P ={a.ay ., ) Fob M a, < P IS RIFEL
I (a), WL MEERRA,

p,(a;)= S, j=L2m (2)

2.3. TNk

S S A AR, BT B AR A M, R bR bR
AR B BSEI R R AL 2, BTER IR i 4 AL,
IR B A A SR IS E A LR R

1) B MR AL 6 5 SRR A

2) FRAE BRI K L, FEREHLIE SO AN [1, L —1] th— /BT 4 48
KRR X

3) BEHRTUE A0 SR TR, PR LR 102 XA AT
U B, T A AR

24. TR

AR S T R AR 2 D) R AT BT AU T R A o E AR AL SE R
BOE, EERYERFMRE AR, DA R . AR AT ] DAY

DOI: 10.4236/0alib.1112522

3 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

RGO AR TP RS R A f . HN, BRETZYETREER
DAPRE 58 iast A S AR A AR, B IS B e AR A

AR S oy — R BRI R, BRI R AR SRR AR S I T R I AR A i
B, XERAMZHEMNEERFEZ —. DREMHILY, R2EfA—eHE
PEo FEBME T, AR S R R BT R s 1 gk i g A R ) B — B LB
BAEMU, B 1 AR 0 B 0 ARRL 1.

3. SMEIREEE

MR SIR 5] eI M A2 FRERIAT 4L SR A T AR AT 5
BRI R P R R MR PN TR TR A7, TN
FREs TR RO T MOASRRE R SRtk v, 2008 LB AL A it 248
ORI PAY 32 I e e A gt AR A o PR P R ZE 1R AR, ettt
AT A T 45 S 7R IE 555 . AT L ERAE, B RIRMAGE
S FEE e v FA M) I B BEE HOIEAARH, R O3R, bR BE,

F I RE ] RS T AT (E BRI RIEC R, XA R E W
(7, BERE — B 18] (— SN J LA BEAL A 399) 2 g BEAL R A 25 P R 21 A A
PRGN ENH AR, SRR AR 2 R R] LSS 2 1A il 5 A e
FLAAARAE R B R R AT B 5 U0 B g ) MR PR B 22 4 - B3R
AR, 7 BB 22 Pl 0% SR025 PR AN AT Bk (1 802, R BRR 1 I
B2 % T 18] AR IEC 2 B P T, 2 R 2 (BB & 25 B RO — DN S HCEA
[ i) 22 S AR 05, IXRE 2 MR AL A O I AT e B, KL T '
IUESREa

SRR FIE RTINS AR, 2R EA R KM AR S5
REAT PR o 220 MR A% B3 A 7 A 5 SR 3% 10 5 2 R T 31 e 25 R R AR 1)
2R, R AR AN AL OB (B 2 e B R I AT T AR R SR I R R e
NEREHERAES . (AR ZMIRAERE, 2H2 DM SE, HRAR
FORFA IR, TR T AR GEB AL FIR IR — A AL .

BRI RE AR AR R A MR ORAE TR, TRAF ORIV EARN A=
TN EE AR, Bt Ui, RS AR X LR A AR R A L R
BRI RENEOES. F, ZXMREAR TR MR, &
AT EE SR RN AR ERERER RN & B R0 F,
R SERP A Ve Bk B 4 Rk R IR AR T RE . R, R
AR 10 5 /N A P A 5 AR PR RO S AR o 2 A R B T3
AR AL I R T 2 IR R

4. BERZERNWRERUFHRE
4.1. BHRGEFRE FBEHFRB R
HL 9 R 2 i UL R B B R

min F = iFm (Pm) 3)

m=1

DOI: 10.4236/0alib.1112522

4 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

Hrp, FANRGEKBEM: M ARGANREHEEG PO m &AL

B I,
F,(P,) A =R ACE LR A
F,(P,))=a,P.+b,P, +c,
e, a,,b,,c, NRGESHL
LR AT

4)

L0 A L IR e X PR AR IR ST EOR . Hoh, AR IR

[
PM™ <P <P™ m=1,2,-,M

Hep, P, PMORRINGE m G R BHLE DTSR B IR
RN

M
> P, -P,=0
m=1

H, B, ARG Ko

42. HE

(5)

(6)

FEASCH, JEE T M 13 G RHNLALIN R GHE IR I S0

X 13 WU RS HTRA 1800 MW, 13 LA ARG IEERIIZE 1 Fis.

= 1. 13 HIERGHIE

HL4H a, b, c P
1 0.00028 8.1 550 0
2 0.00056 8.1 309 0
3 0.00056 8.1 307 0
4 0.00324 7.74 240 60
5 0.00324 7.74 240 60
6 0.00324 7.74 240 60
7 0.00324 7.74 240 60
8 0.00324 7.74 240 60
9 0.00324 7.74 240 60
10 0.00284 8.6 126 40
11 0.00284 8.6 126 40
12 0.00284 8.6 126 55
13 0.00284 8.6 126 55

max

680

360

360

180

180

180

180

180

180

120

120

120

120

FEARAT, TRV 1R G S AR SRR AR L ) R Gt L T e AR

DOI: 10.4236/0alib.1112522

5 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

HIE 400, TXMHEERER 0.7, LRMBEEREN 0.05. BFILIETT 5K,
FRIZAT G B AR R AL A 1 Fos, BT A& st BIREE R 2.
EIUERE 1 rRRRE R, ALK IR B A ek Ee b th e A5 TN
WA, (HRAEEAUG A RIFAE . XREIERM G, flsfEH
ERBAN T R MERINEE, FF HIGEMNIX — R /IME N BTk k.

%104 2 JBL BT AR
1.825 ; ‘ ; : ‘ . ; ;
FIBT
F2wiEss
182 BB |
BAVIEBT
5B
1.815
=
X
B o181
=
il
1.805
18+ 1
1795 1 L 1 1 L 1 1 L 1
0 50 100 150 200 250 300 350 400 450 500

AL
1. ZERERIRIEIT 5 RRMARELLZ

2. REBEREESZREITIEF BRR B NIE

FEFFIBAT IR H A e o LA
1 17993.3
2 17997.7
3 17985.2
4 17995.7
5 17981.7

[FEIRERT, 2Lk 13 &R LA R RGEME BRI ZEG] . HREE TN
HORH 2 Bl AL SRR I R A TR S, N T TR, 2R
BAEEIERE 20 MMEE, B 20 MK, MEILTE 20 x 20 = 400,
% PR AL B A AR R 15 B AN 4 B B MR E AR R, RIS T 22 Fol
FEIBE FEAS UMEZE 0.7~0.9 Z [AIBENLEL, 2% E N 0.001~0.5 Z [E] ]
BENLE . FEIPIEAT 5 Ik, BREATIE BAsR BB mE 2 s Bram
A G FRBAE R 3,

IR FIRE R B2 1] 2, ATDURIREIEARRIATHE, &l 2 i ik
(398 2 T ST T ) PR e A ), TRIARE R S T LUR IRAE I 1 rpre (HZ A 2
i 2R AE BN RS AR JE W AR IR FFAR A, BARIX A ARG BT T i A AH L

DOI: 10.4236/0alib.1112522

6 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

BAREIN o AT AT, 0] 38 A% S50 SR I 2 At A% S50 AT LA 20O it
LSRN B

182 %10% Z MBI L B E FR
EAWIBIT
H2UBAT
1.815 | BIWIET |
BARIEAT
FBEIRIEAT

1.81

AR

1.79 | | | | I I I I I
0 50 100 150 200 250 300 350 400 450 500

HEALAREL
2. ZMEBEREIAEIT S REMEE L

3. SMBEREAZREBITIEFBRRE&NE

FEFFBAT IREL H A e U LA
1 17949.1
2 17948.0
3 17946.2
4 17967.4
5 17953.7

XL UGB AT 4 S, RN SR IR M 45 SR (55 2) M Sudk st A% Sk 0 45
(7% 3), FTLABARLTE HH SO Ja 138 A% SRS B M AR YT 38 9 AR 57 (5 e 313k
ATTH H AR AR /M I R, DLk B /N R R R I I B T ) o 177 B4
RIGUE T 2 P AL BEE MR X ) R e T Ll 28 (0 T 4 VR
RELf .

BT 2 Mg 3 R T & s AL Bk S 2 AR G BE I R AT
FIRMAT B AR FE IR b, ARGl R AT G 4 R s gl i —
W T T XA VAR R 2 R BATOGE ST R LR R OB AT AR B
AR . BN R E R A EE L 2 R s g . & 4 A5 H
TIXEG T HE . N 4 R DUR H, 2RI AR BA R E N 17952.8,
T 28 M 39 A% S0 A T BB AE Y 1799070 X T R 35 20 T A 308 A B0 92545 31 ) i o
Hin A R g, ROGIREE N, R EER B ik r e . Bk
K, 2R AL FIEM B L& s AL FVEK T 37.9 (17990.7 — 17952.8

DOI: 10.4236/0alib.1112522

7 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522

Y. K. Dang, Y. M. Ren

=37.9). X —ZERRYDHARBLFIRAAREL LR 74 37.9 D RALER
L TERE -

=4 SMBREREES S BIFEERIEELLR

TV i)
Z MBS R 17952.8
LB Bk 17990.7

5. B4

RICE N T AWM BAE TS M BRI S BUP IR, Bl 545 4 st it
FENER D N R E L. PRIEAE 28 B A% SR A Sk Al B ST 1 2 Mt it A%
FARROMES:, AE 2 PRI A% R0 v A AN R T DA 37 80 B A8 OB R AN A L
R, [ AR AP A AE 2, A AR e LA B e AR E A R i 2
D7 A5 RAR W 2 iR A% 5005 1% G0 1 28 st A% SOV LT DAAE — e RS
g A SRV I L BN R FS R I R T DASRAS BE AR R A5 2R

HEEmE
FEMRER TR 2R A 5035 45 (GLUTQD2018001) -

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] Kalakova, A., Nunna, H.S.V.S.K., Jamwal, P.K. and Doolla, S. (2021) A Novel Genetic
Algorithm Based Dynamic Economic Dispatch with Short-Term Load Forecasting.
IEEE Transactions on Industry Applications, 57, 2972-2982.
https://doi.org/10.1109/tia.2021.3065895

(2] R, ALE, W, S5 BT OOk Sk MG e 38 o AL S0 G AR
PRI, WK 5AR (T R), 2024, 58(10): 2031-2039.

(31  BCHOAK, GREEME, R/ 3T Sk % 50 i 50 H el i 20 4 it A2 ML 75 95 1),
[ 5 K540 (F AR AR, 2024, 52(1): 27-34.

(4] ZRERPE, WIOCH, FER, . R TREGEEED 2 Hbnd e Fiim k-2
fiff RGN FXUZ L], HTHAR R, 2024, 39(7): 2017-2032.

(5] Fx—ib, ZEog. ST LR ROCIR- IS R G2 BRI L)), TR
PIHE AR, 2023, 44(6): 1669-1674.

[6] Roy, P. and Chakrabarti, A. (2011) Modified Shuffled Frog Leaping Algorithm for
Solving Economic Load Dispatch Problem. Energy and Power Engineering, 3, 551-
556. https://doi.org/10.4236/epe.2011.34068

[7] Ohaegbuchi, D.N., Maliki, O.S., Okwaraoka, C.P.A. and Okwudiri, H.E. (2022) Solu-
tion of Combined Heat and Power Economic Dispatch Problem Using Direct Opti-

mization Algorithm. Energy and Power Engineering, 14, 737-746.
https://doi.org/10.4236/epe.2022.1412040

DOI: 10.4236/0alib.1112522

8 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522
https://doi.org/10.1109/tia.2021.3065895
https://doi.org/10.4236/epe.2011.34068
https://doi.org/10.4236/epe.2022.1412040

Y. K. Dang, Y. M. Ren

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

KR, TR, MUTsC, & BT EE = ARAE SCECHE R 0 A% L A3 T B 2
PO B HE]]. WL R 254 (4R, 2024, 58(9): 1832-1843.

Lin, W., Wandelt, S. and Sun, X. (2021) Efficient Network Dismantling through Ge-
netic Algorithms. Soft Computing, 26, 3107-3125.
https://doi.org/10.1007/s00500-021-06475-w

Chang, C. and Lin, C. (2021) Dormitory Assignment Using a Genetic Algorithm. Ap-
plied Artificial Intelligence, 35, 2276-2297.
https://doi.org/10.1080/08839514.2021.1999595

Ermakov, S.M. and Semenchikov, D.N. (2019) Genetic Global Optimization Algo-
rithms. Communications in Statistics-Simulation and Computation, 51, 1503-1512.
https://doi.org/10.1080/03610918.2019.1672739

Trubakov, A.O. and Medvedkov, N.V. (2022) Image Restoration Using Genetic Al-
gorithms. Programming and Computer Software, 48, 199-207.
https://doi.org/10.1134/s0361768822030112

Nishida, K. (2022) Kernel Density Estimation by Genetic Algorithm. Journal of Sta-
tistical Computation and Simulation, 93, 1263-1281.
https://doi.org/10.1080/00949655.2022.2134379

Petrovan, A., Matei, O. and Pop, P.C. (2022) A Comparative Study between Haploid
Genetic Algorithms and Diploid Genetic Algorithms. Carpathian Journal of Mathe-
matics, 39, 433-458. https://doi.org/10.37193/¢jm.2023.02.08

Chen, H., Chen, C. and Wang, Y. (2022) Auto-Design of Multi-Pass Cell with Small
Size and Long Optical Path Length Using Parallel Multi-Population Genetic Algo-
rithm. IEEE Sensors Journal, 22, 6518-6527.

https://doi.org/10.1109/jsen.2022.3151847

Appendix. Abstract and Keywords in Chinese
HT ZMBBRAERIER B B RR LT E HE

WE: W RGEUTR R ) RGUIEE . A SCE SR LS
388 1 S50 SE T P ) AR SR 5 R L R R SR AR, 17 L5 SRR W 48 St A% B0k
RN T RS MERI NS . PRI IRAT SN 2 R A 0%, AR A F AP
BEE AR SR MR, FIN S RE T, &R Ae 2 R
PR B A AP (R B 22 AR (7 LA SRR W] ST\ Z MR A% SRR AN
S FEAE — R LB S A R ARSI . Seistfe Sk MLILe:, £
MR IRAS SERAS A de DA B S v T 0 A% B0 R A O B DU AR

KRB LUFHEZRE, ZRBEL R, i

DOI: 10.4236/0alib.1112522

9 Open Access Library Journal


https://doi.org/10.4236/oalib.1112522
https://doi.org/10.1007/s00500-021-06475-w
https://doi.org/10.1080/08839514.2021.1999595
https://doi.org/10.1080/03610918.2019.1672739
https://doi.org/10.1134/s0361768822030112
https://doi.org/10.1080/00949655.2022.2134379
https://doi.org/10.37193/cjm.2023.02.08
https://doi.org/10.1109/jsen.2022.3151847

	Solving the Economic Dispatch Problem of Power Systems Based on Multi-Population Genetic Algorithm
	Abstract
	Subject Areas
	Keywords
	1. 引言
	2. 经典遗传算法
	2.1. 遗传编码
	2.2. 选择操作
	2.3. 交叉操作
	2.4. 变异

	3. 多种群遗传算法
	4. 遗传算法在电力系统优化中的应用
	4.1. 电力系统经济调度问题数学模型的建立
	4.2. 仿真

	5. 总结
	基金项目
	Conflicts of Interest
	References
	Appendix. Abstract and Keywords in Chinese

