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Tab.1 Fuel cost coefficient and capacity of generators

a/ b/ c/
HLA ($-h ) [$+ (MW -h)"] [$+ (MW2+h)] P/ MW P,/ MW
G, 10 2.0 0.010 50 5
G, 10 1.5 0.012 60 5
Gy 20 1.8 0.004 100 5
G, 10 1.0 0.006 120 5
Gs 20 1.8 0.004 100 5
Ge 10 1.5 0.010 60 5
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Tab.2 Polluted gas emission coefficient of generators

a/ / / /

B (1 s Wby (8 O] oy MMV
G, 4.091 -0.055 54 6.490x10*  2x10™ 0.028 57
G, 2.543 -0.060 47 5.638x10*  5x10* 0.033 33
Gs 4.258 -0.050 94 4.586x 107 1x10° 0.080 00
Gy 5.326 -0.035 50 3.380x10*  2x107° 0.020 00
Gs 4.258 -0.050 94 4.586x 10 1x10° 0.080 00
G 6.131 -0.055 55 5.151x10* 1x10° 0.066 67

B 50, 3 KERREI A 1000, #0153 T
MATPOWER 4.0 5281

LAY 1.0 H A% EED, H br o8 50CH R B 5 2 1k
RBE LA FN 5 e SR HE L i, 25 R T 2R 7 Ml 24 RN
W358, 220 W% [0 2% 47 4 Ay T

iR 2. = HAr EED, H #x o 800 A 5 5 /b
BERE A 15 Yo SR HE I RS AT U FR AR, B
JE W 2% B A PR

AL 1 B9 Pareto AU WA 3 FT s | H AR 6 9%
E 3% FH o 1 RN 5 2 SR HE T S5 0 0 08 B 2
3 3% 4 P Fh R ECHE Y 515 5Bk (NSGA) |
/N 5% Pareto 8t 15 5375 (NPGA) | 5% J& Pareto #F 1L
B (SPEA) , B R 2K 2 H Anki 1 #f (FCPSO) 1%
() 45 S A SCHR[8-1117,

T A 45 B mT T A L A 4 Fh 2 B AR kb5

0.22

. Y
= 2
= 021 %
-— S
<020 e
= S S ccoms 0o oo o oo
0.19 . . . . )
600 610 620 630 640 650

F/($-h")

3 W E#R EED @8 Pareto B if
Fig.3 Pareto fronts of double-objective EED problem

x3RE | WM ERARRNEESE
Tab.3 Dispatch scheme with minimum fuel cost for model 1

4 NSGA NPGA SPEA FCPSO  CMODE
P/ MW 11.68 12.45 10.86 11.30 11.47
P,/ MW 31.65 27.92 30.56 31.45 30.39
P/ MW 54.41 62.84 58.18 58.26 59.12
P,/ MW 94.47 102.64 98.46 98.60 98.49
Ps/ MW 54.98 46.93 52.88 52.64 51.84
Ps/ MW 39.64 39.93 35.84 34.50 35.43

F/($-h") 608245 608.147 607.807 607.7862 607.767 4
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Tab.4 Dispatch scheme with minimum polluted gas
emission cost for model 1

28 NSGA  NPGA  SPEA  FCPSO CMODE

P/MW  41.13 39.23 40.43 40.63 41.15
P,/MW 4591 47.00 45.25 45.86 46.47
Pi/MW - 51.17 55.65 55.25 55.10 54.10
P,/MW - 3724 36.95 40.79 40.84 38.80
Ps/MW  58.10 55.99 54.68 54.32 54.68
Ps/MW  53.04 51.63 50.05 49.74 51.31
E/(t-h™) 0.19432 0.19424 0.19422 0.1942 0.194 18
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Tab.5 Compromised dispatch scheme

28 ES E)
P,/ MW 24.25 32.96
P,/ MW 37.34 48.52
Py/ MW 58.53 77.01
P,/ MW 68.62 49.66
Ps/ MW 54.21 46.28
P/ MW 43.39 31.50
F/($-h™) 616.266 2 633.664 1
E/(t-h™) 0.201 00 0.200 31
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Fig.4 Branch load ratings for different dispatch schemes
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) 5
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Lo 1.717 4 0
L 2.596 2 0
Lis 1.710 4 0
Ly 1.816 4 0
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Environmental and economic dispatch based on chaotic multi-objective

differential evolution algorithm considering coordinative operation
QIU Wei',ZHANG Jianhua?, WU Xu?,LIU Lihua'
(1. National Electric Power Dispatching and Control Center,Beijing 100031, China;2. State Key Laboratory of Alternate
Electrical Power System with Renewable Energy Sources,North China Electric Power University, Beijing 102206, China)

Abstract: Because the traditional EED(Environmental and Economic Dispatch) may cause part of lines
operating in heavy or over load condition,a multi-objective EED model considering the coordinative
operation of power systems is built,in which,the coordination index is defined as the standard deviation of
branch load ratings. CMODE (Chaotic Multi-Objective Differential Evolution) algorithm is applied to solve the
model , which

differential evolution algorithm and adopts the population initialization based on Tent chaos mapping and the

combines the population grading mechanism based on non-dominated sorting with the
dynamic control parameter adjustment to improve the global optimization ability. The results of its
application in IEEE 30-bus test system show that,compared with the EED without the consideration of
coordinative operation,the safe operating level of power system is enhanced.

Key words: electric power systems; environmental and economic dispatch; coordinative operation; optimi-

zation; differential evolution; Tent mapping; models



