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Abstract: In the context of low-carbon green economy, in order to promote energy conservation, emission reduction and green

development of power industry, carbon emission trading mechanism and green certificate trading mechanism are introduced into

the environmental economic dispatch (EED) of power system. Based on the objective function attempting to minimize green

certificate transaction cost, thermal power generation cost, wind power operation and maintenance cost, wind power curtailment

penalty and carbon emission right transaction cost, and taking SO, and NO_ emissions as pollutant emissions, a multi-objective

environmental economic dispatch model for the power system containing wind power is established. By improving the MOEA/D
algorithm, the MOEA/D-OLSMS algorithm is obtained. The model is solved by MOEA/D-OLSMS and MOEA/D algorithm ,

respectively. The impact of different renewable energy quota coefficients on the power system under different dispatch scenarios

is analyzed. The validity of the proposed model and the superiority of the algorithms are verified by the simulation examples.

Keywords: carbon emission trading mechanism; green certificate trading mechanism; environmental economic dispatch;

multi-target; renewable energy quota;carbon neutrality
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Tab.2 Energy consumption characteristic parameters of the units
B4l P /MW P MW a/(3EJG-h)  b/(FEI0-h) /[ 3ETT-(MW?-h)™] dfFEIEhT  efrad-MWT) 5,
1 150 455 1000 16.19 0.004 80 400 0.023 0.98
2 150 455 970 17.26 0.003 10 420 0.035 0.95
3 20 130 700 16.60 0.002 50 260 0.030 0.93
4 20 130 680 16.50 0.002 11 250 0.048 1.13
5 25 162 450 19.70 0.003 98 260 0.043 1.15
6 20 80 370 22.36 0.007 12 300 0.034 0.86
7 25 85 480 27.74 0.007 90 220 0.075 0.68
8 10 55 660 25.92 0.004 13 210 0.075 0.95
9 10 55 665 27.27 0.002 22 160 0.088 1.32
10 10 55 670 27.79 0.001 73 150 0.079 0.59
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Tab.3 Blowdown characteristic equation parameters of the units

UK adkg-h™  Bdlkg-MW )] ylkg-(MW?-h)™"] ay/(kg-h™) By/lkg-MW-h)" ] y/lkg(MW?-h)™']

1 198.33 2.06 0.000 19 130.0 -2.86 0.022

2 195.34 2.09 0.000 18 132.0 -2.72 0.020

3 155.15 2.14 0.000 22 137.7 -2.94 0.044

4 152.26 2.25 0.000 22 130.0 -2.35 0.058

5 152.26 2.11 0.000 21 125.0 -2.36 0.065

6 101.43 3.45 0.000 25 110.0 -2.28 0.080

7 111.87 2.62 0.000 22 135.0 -2.36 0.075

8 126.62 5.18 0.000 42 157.0 -1.29 0.082

9 134.15 5.38 0.000 54 160.0 -1.14 0.090

10 142.26 5.40 0.000 55 137.7 -2.14 0.084
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Tab.4 Network loss factor matrix B element
BLALG) B, (x10™)  B,(x10™) B, (x10™) B, (x10™) B,(x10™) B, (x10™) B,(x10™) B (x10™*) B,(x10™") B, (x10™)

1 2.022 0.286 0.543 0.565 0.454 0.103 0.324 0.213 0.154 0.302
2 0.286 0.243 0.016 0.307 0.422 0.147 0.456 0.235 0.171 0.365
3 0.534 0.016 0.185 0.831 0.023 0.27 0.336 0.214 0.158 0.412
4 0.565 0.307 0.831 1.129 0.113 0.295 0.298 0.465 0.185 0.346
5 0.454 0.422 0.023 0.113 0.460 0.153 0.265 0.155 0.374 0.135
6 0.103 0.147 0.270 0.295 0.153 0.898 0.323 0.255 0.196 0.462
7 0.454 0.422 0.023 0.113 0.460 0.153 0.179 0.365 0.186 0.389
8 0.286 0.243 0.016 0.307 0.422 0.147 0.298 0.561 0.165 0.584
9 0.542 0.136 0.266 0.354 0.155 0.398 0.175 0.123 0.245 0.338
10 0.561 0.414 0.323 0.122 0.223 0.315 0.421 0.371 0.286 0.541
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Tab. 6 Scheduling results under different scenarios
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Tab 7 Scheduling results under different quota coefficients
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