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Dynamic environmental economic dispatch of power system containing wind farms based on MO-APSO

TIAN Biyuan', QI Hongyan', ZHANG Xinyan®, HE Feng', PENG Jian', CHANG Xigiang'
(1. State Grid Urumgqi Power Supply Company, Urumgqi 830011, China;
2. College of Electrical Engineering, Xinjiang University, Urumqi 830049, China)

Abstract: In order to comprehensively consider the impact of carbon emissions trading on wind-fire co-generation model,
and based on the constraints of energy saving and emission reduction, power generation efficiency and unit operation, the
carbon emission trading cost function is introduced. A multi-objective Dynamic Environmental Economic Dispatch
(DEED) model of wind-fire combined power system considering generation cost, carbon trading cost and environmental
cost is constructed. A multi-objective adaptive particle swarm optimization algorithm is proposed to solve the DEED
problem. According to the current fitness function of particles in the optimization process, the inertia weight and learning
factor are adaptively modified to further improve the premature defects and enhance the global search ability. The
simulation results of 10-machine power systems with wind farms show that the proposed method can simultaneously
optimize the two conflicting objectives of cost and emission, and obtain a wider and more uniform Pareto frontier than
other algorithms, which can effectively reduce the carbon emissions and integrated operation costs of the combined
generation system.
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Fig. 3 Load and wind power output prediction curve
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Table 3 Unit optimized output

W HUE T/ MW
1 G2 Gs Gy Gs G G; Gg HHLI) 1 KLY 2

1 209.895 70.348 55.046 55.541 96.348 79.809 213.359 52.172 66.371 42.150
2 215.357 71.583 56.016 55.862 66.296 74.615 168.415 41.041 53.260 45.274
3 228.041 71.104 55.573 54.572 108.843 92.903 228.539 60.906 71.896 60.283
4 263.985 76.047 57.188 60.628 127.533 91.106 266.501 75.823 85.585 69.275
5 284.355 80.162 61.068 66.371 135.251 97.381 291.837 90.842 46.256 35.472
6 342.019 92.561 74.752 59.322 146.866 112.792 299.314 88.135 27.036 23.176
7 355.847 93.074 74.871 76.187 158.457 115.105 342.869 93.374 25.665 24.788
8 411.302 98.558 80.266 88.075 168.407 122.607 360.117 108.168 40.365 32.127
9 365.883 114.084 95.347 94.803 196.785 144.091 404.844 94931 55.923 52.381
10 388.205 101.234 89.138 111.407 203.192 124.825 357.618 101.238 87.415 57.091
11 392.157 106.818 88.252 99.736 183.547 134.038 355.348 103.338 100.324 81.207
12 401.291 109.173 90.847 103.649 187.955 131.177 345.125 96.065 120.451 108.529
13 372.856 101.376 82.954 105.998 173.674 126.306 265.204 118.353 122.586 99.591
14 369.907 131.237 104.548 97.823 168.066 170.109 236.802 85.657 112.036 92.473
15 334.074 89.862 71.807 88.024 152.631 112.302 266.476 69.351 107.306 77.719
16 267.461 73.674 56.102 85.454 123.383 88.352 308.922 58.903 105.605 86.741
17 237.826 70.127 55.093 69.115 142.724 85.527 359.302 70.125 104.577 82.461
18 271.709 73.721 56.398 58.547 192.577 89.263 338.591 79.356 94.502 82.629
19 307.802 84.528 66.109 69.095 179.265 103.477 288.855 105.387 88.171 79.903
20 401.755 111.073 93.177 99.324 180.332 130.825 250.334 99.014 79.103 66.876
21 376.254 104.472 86.005 101.147 133.906 96.574 258.263 85.326 75.348 62.173
22 299.968 80.295 61.975 74.625 127.377 93.801 228.414 55.203 69.123 58.786
23 264.351 73.199 56.296 58.188 125.151 79.256 263.415 49.834 65.842 57.043
24 246.957 70.286 55.107 49.176 106.442 70.114 203.439 43218 64.217 55.742




B, 5

HT MO-APSO (X755 WAL L) RGeS TR 28 D 1 JE

- 63 -

F 4 FREIFAEENXTH DEED 4R
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