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Abstract

Abstract: Because of the randomness and fluctuation of the wind power, the large scale wind power
integration makes the economic emission dispatch of power systems more complicated. By fusing the
advantages of the differential evolution algorithm with the parameter self-adaption and crisscross
optimization, a hybrid intelligent optimization algorithm called ADE-CSO is proposed to solve the dynamic
economic emission dispatch considering wind power integration. A constraint handling technology is
introduced to satisfy the feasibility of the power balance and ramp limits. To demonstrate the
effectiveness of the proposed algorithm, a typical test case of five generator bus system is conducted
and compared with four other intelligent optimization algorithms. The experiment results show that the
proposed ADE-CSO has good optimization performance and global convergence ability, and is an
effective algorithm to the dynamic economic emission dispatch.
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Abstract: Because of the randomness and fluctuation of the wind power, the large scale wind power
integration makes the economic emission dispatch of power systems more complicated. By fusing the
advantages of the differential evolution algorithm with the parameter self-adaption and crisscross
optimization, a hybrid intelligent optimization algorithm called ADE-CSO is proposed to solve the
dynamic economic emission dispatch considering wind power integration. A constraint handling
technology is introduced to satisfy the feasibility of the power balance and ramp limits. To demonstrate
the effectiveness of the proposed algorithm, a typical test case of five generator bus system is conducted
and compared with four other intelligent optimization algorithms. The experiment results show that the
proposed ADE-CSO has good optimization performance and global convergence ability, and is an
effective algorithm to the dynamic economic emission dispatch.
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Tab. 2 Each unit output of 24 h
B B B HLA Bl
i} Be/h

/MW 2/MW 3/MW 4/MW 5/IMW
1 10.00 98.42 31.68 40.02 139.86
2 12.43 98.85 39.39 54.28 140.74
3 11.08 98.58 31.70 10426 139.93
4 11.56 98.28 71.69 12494  139.75
5 10.00 96.20 111.61 124.12  138.60
6 27.29 98.51 113.24 12498  177.55
7 10.00 93.56 111.57 120.58  226.95
8 39.49 98.54 112.63 12496  229.60
9 66.03 98.48 112.69 161.78 229.57
10 40.7 98.33 112.67 209.96 229.45
11 64.33 98.52 112.68 209.69 229.88
12 75.00 100.02 113.56 212.26 229.97
13 53.21 98.62 112.68 209.77 182.24
14 63.98 99.50 113.80 210.35 140.54
15 44.53 98.47 112.67  185.31 140.01
16 14.53 97.00 110.64  135.31 135.87
17 11.22 98.54 112.71 12495  182.89
18 41.22 98.71 113.00  125.16  229.64
19 7122 101.58 111.93 147.67  230.66
20 70.63 98.44 112.62  189.16  229.46
21 68.72 98.50 112.71  209.79  182.63
22 38.72 83.83 10450  159.79  139.32
23 10.01 96.63 67.39 123.99  139.96
24 10.10 95.05 30.00 107.02  131.42
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Fig.4 System load curve and output of each unit in
scheduling period
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Tab. 3 Statistics of 30 operations of five algorithms

Hk FCpin/ T FCrax/ TG FCoan TG

ADE-CSO 40 732 41923 41 083
E-DE 41 154 42277 41 827
ICSO 41 258 42725 41 897
ADE 47023 48 655 48 319
CSO 43 521 44 623 44 123
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Fig. 5 Average optimal fitness evolution curve of different
algorithms
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