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Economic emission dispatch of power system based on improved bare-bone
multi-objective particle swarm optimization algorithm
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Abstract: Aiming at the insufficient population diversity of the particle swarm optimization algorithm and the problem
of falling into local optimization easily, this paper proposes a method for economic emission dispatch of power systems
based on the improved bare-bones multi-objective particle swarm optimization IBBMOPSO). The IBBMOPSO adopts
a non-linear decreasing strategy of search weight to improve the position update mode of the bare-bones particle swarm
and designs different position update strategies for the worst particles in different search stages to balance the algorithm’s
global search ability and local search ability. The IBBMOPSO selects the global optimal solution according to the
particle crowding distance and uses the distance evaluation index to select the compromise optimal solution. Finally, the
6-machine IEEE30-node standard test system is simulated and compared with other algorithms. The results show that the
IBBMOPSO is superior to other algorithms in solving the problem of power system economic emission dispatch, and has
good feasibility and effectiveness.
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% % - IBBMOPSO
§ 0.21F kY
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£ 0.20} »,
i I —
0.19 : : : :
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3 Pareto sRLATAXTEL (B EMIR)

4 Pareto sRLBTAITEL (R M1R)

FH MOPSO F1 BBMOPSO %7245 21| ff] Pareto 5 It
RS 23 A AN 38 50, A S8 T 43 21 1) Pareto S A AT
SR RIS, ARE FE R B E AR, 8
T PR B VTN 4 bR £ AT s A A, I S A R
SE IR L, 25 T W3R 6. 25 FE I, A SC BV oK H
1) 3T 3L B A0 A HE T = B AL, R R RRCAS B 5 T NPGA
FUSCHR (110 B9, K R B A e SR HE & 3 i



% 4 5 JhRAL F ATARES AT TETHIEANL ) RARELF AL 1003
T 3CHR (4] Bk AN R AR, K H AR B AL, HE Z d(v,Q)
WG T R O AR B VE A 5 A (inverted IGD(PS,Q) =2 (15)

generatio-nal distance, IGD)!" % PEAN BE 1 fE, 18
o T 5 AE H 5K Pareto B0 AT Y A 30 SR A4 1
/INFE BRI SRPEA B0 B WL Sk e AN 43 A 1tk B, TR 4
TN SR B SRR USSR E AN 2 R v

PS|
v PS O 5K Pareto s AT HY A R 4R Q it 5EAS
2 1) Pareto f AL ATV _E 1 5 5: d(v, Q) NFHE MK v
FIFHEQ A/ N L AT [PS| Y ISR HEH.

6 MELFEENRRME
Hik % RE AR G1 G2 Gs Gy Gs Ge KEBA($/h)  HEBE/ (t/h)
NPGA!'? i 22.27 37.87 55.60 71.47 55.00 44.24 615.0970 0.2021
SCHR (4] 5% 2 26.0458  36.9653 552004 69.0023 55.6294  43.4447 616.3928 0.2006
SCHR [11] 53% 2 254726  37.6234  57.0078  68.1824  54.6521  43.0657 616.0108 0.2006
IBBMOPSO 2 254726  37.6234 57.0078  68.1824  54.6521  43.0657 616.0108 0.2006
SCHR [11) 53 = 25.1935  36.9593 53.7415 71.0606 53.5121  42.9330 608.8184 0.2015
MOPSO H 207327 364214 494243 727028 522894  42.8290 609.653 1 0.2013
BBMOPSO FS 235639  36.9986 549392  69.0106 57.8234  41.0642 609.069 8 0.2015
IBBMOPSO & 242927  36.1946  55.0208  70.5650  53.9345 43.3917 608.7227 0.2016

43 H15%F MOPSO %34 . BBMOPSO %y fil A< 5 &
VEBEAT X B SEEG, 4)ST 38 4T 30 9%, i IGD M 1H .
B 2 NSV 508 AT I TR), 45 B AN 28 7 126 8 Fans.

FT7 3TERRIGDIEFRAEITHTEEL AR (& FEMR)

ik BKIGD f/NIGD ~PEME  bRiEE BATISE /s
MOPSO 04771 02309 03280 0.07954 3.38
BBMOPSO 03757 02228 02995 0.04732 4.08
IBBMOPSO 02447  0.1472  0.1961 0.02760 425

#= 8 3TEEMIGDIEFRAIEITHTE EL R (R MR)

Sk ®AIGD #H/NIGD “FIME  ArdezE  BATEIA /s
MOPSO 04727 02546 03784 0.07205 2.96
BBMOPSO 03768 02187 0.2839 0.04778 3.68
IBBMOPSO 02402  0.1391  0.1872 0.02825 3.93

HH 3 7 A3 8 AT DL, AR SR VE 3R AT 1P 3 E 0
b e 22 ¥4 T MOPSO #1 BBMOPSO %, 2 B 4
SCEHEEAE 2 R AW S | B AR T MOPSO #i
BBMOPSO 572, AR A ST ()12 4T I [R] B KT
LAt 5 b B, (R B RSB AT I TRV AR 4, AN 7 TLAD b, 5
A L SEBR RGBT 7R 2.
4 & #®

ARSI ok 2 B bR TR B S,
SEIZ SRR R IR 42 R 4 R A D0 RN S I R R A R e
71, 34 Foiz F 2SR B 1 R BRI IA BT 457 ) 8
L 3 SITE 5 RS O 24 453 FE I 22 K] 4% 45 A 1) 7 o 1
BT, F IBEE 30 77 s AR AE AR R Gont A SCRVEEAT
5 B IGAE, X R B IR EE R A 2 H bR M B &2 0%

VA BE AT SR A, 8 47 B SR o A, AR U R
A R BFRE PEATTT SRR, 3R 15 1) Pareto S AL AT Y
Iy A 5] Hooe B R BRI, AR U RE S Y
77 F G ST B Dl 1 8 E i AR A — o] i %
A ROT
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