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Research on optimization model of economic dispatch based on wind power penetration limit

YUAN Tie-jiang, CHAO Qin, LIYi-yan, YUAN Jian-dang, TOERXUN Yibulayin
(College of Electrical Engineering, Xinjiang University, Urumgqi 830047, China)

Abstract: The time-varying characteristics of wind power output determines that the wind power penetration limit has important

influence on dispatch strategy of large-scale wind power integrated system. In the foundation of operation price model for thermal

power and wind power, which reflects the characteristics of environment protection and wind power, an economic optimization

dispatch model based on penetration limit of wind power and credibility of wind power output forecast is built. The simulation test

for the model based on Urumqi grid is conducted, genetic algorithm (GA) is used to calculate the model, and the results indicate that

the clean economic scheduling model is reasonable and effective.

Key words: wind power penetration limit; operation price; credibility of wind power output forecast; scheduling model; genetic

algorithm
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Fig.1 The simplified power grid of Urumai
1
Tab.1 The parameter of theramal units
1# 2# 3# a# 5# 6 7# 1# 2# 3# a# 1# 2#
P 330 330 50 50 50 50 110 | 200 200 200 200 30 30
PTTLn 110 80 23 23 23 23 50 60 60 60 60 8 9
0.028 | 0.026 |0.0285|0.0285| 0.029 |0.0285| 0.03 | 0.028 | 0.031 | 0.025 | 0.024 | 0.032 |0.0286
TOPi .t
i 4.26 409 | 5426 | 5426 | 5426 | 5426 | 2543 | 426 | 2543 | 631 | 3025 | 4015 | 235
R 5.004| 5554| 5426| 5426 355 | 5426|2543 | 426| 5532| 5102| 5524| 521 | 4876
2 459 549 | 5426 | 5426 | 488 | 5426 |3.543| 3.18 | 3143 | 546 | 3025 | 385 | 371
2 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.00025 | 0.0002 | 2E-04 | 2E-04 | 0.0002 | 0.0002 | 0.000 2 | 0.0002 | 0.000 2
2 2.26 2.39 6.07 6.07 5.42 6.07 | 356 | 426 | 3543 | 431 3.05 455 | 4.005
2 80 80 24 24 24 24 50 75 75 68 75 15 13
Tupi .t
2 80 80 24 24 24 24 50 75 75 68 75 15 13
Tdowni.t




I, %

HET U PR 732 Dy A R 28 DR I L AU ARRAIT 5

-19-

R 2 REIFHEZE RN TFHEH

Tab.2 Average wind power at different periods

KR KR KR rhTRE AU,
hour | Average power/MW | hour | Average power/MW | hour | Average power/MW | Hour | Average power/MW

1 13.316 673 1 30.483 326 1 22.147 66 1 14.086 709
2 17.562 99 2 33.237 009 2 55.205 201 2 37.835 194
3 26.366 76 3 26.733 242 3 68.560 841 3 63.207 512
4 24.049 232 4 29.050 77 4 55.623 462 4 30.649 757
5 25.975 769 5 27.924 233 5 46.593 309 5 64.181 808
6 18.980 885 6 29.219 116 6 33.957 871 6 33.247 879
7 21.944 851 7 25.555 149 7 52.895916 7 58.336 021
8 26.444 729 8 23.35527 8 124.816 276 8 77.497 2
9 24.327 078 9 26.972 921 9 123.681 477 9 57.199 345
10 27.353 371 10 24.646 629 10 63.412 88 10 36.251 961
11 26.597 925 11 26.502 077 11 68.434 141 11 44.492 889
12 26.359 884 12 26.640 116 12 67.055 103 12 71.489 029
13 31.526 226 13 21.273 773 13 116.219 65 13 65.440 269
14 30.743 996 14 23.056 003 14 129.668 404 14 69.702 82
15 29.970 778 15 23.529 222 15 96.476 223 15 63.572 872
16 25.695 549 16 23.104 45 16 119.172 199 16 77.010 048
17 20.229 454 17 22.870 548 17 47.779 093 17 10.839 053
18 3.775 349 18 9.024 651 18 58.080 208 18 30.609 161
19 5315154 19 2.484 846 19 59.853 388 19 30.487 373
20 4.732 926 20 0 20 29.357 92 20 14.776 835
21 0 21 0.177 723 21 2.663 739 21 0
22 0 22 0.159 951 22 0 22 0
23 0 23 0.124 406 23 0.319 649 23 11.772 754
24 6.906 024 24 10.393 977 24 30.887 472 24 14.086 709
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Tab.3 Average load at different periods

hour | Load/MW | hour | Load/MW | hour | Load/MW
1 7252 9 1346.8 17 1036
2 777 10 14504 18 1139.6
3 880.6 11 1502.2 19 12432
4 984.2 12 1554 20 14504
5 1036 13 14504 21 1346.8
6 1139.6 14 1346.8 22 1139.6
7 11914 15 124322 23 9324
8 12432 16 1087.8 24 828.8
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Tab.4 The contribute data of theramal units at different periods
LWL | AW | AW | AW | AW | AL | AL | LT | AT | LT | AT | SR | AT
hour B H
1# 2# 3# 4# S# 6# T# 1# 24 3# 4# 1# 2#
LA LA LA L LA LA L LA LA L LA HLA L
1 110.00 80.00 37.28 35.44 32.55 33.66 50.00 60.00 60.00 60.00 60.00 2237 2237
2 110.00 80.00 36.10 36.93 37.46 36.06 50.00 60.00 60.00 60.00 60.00 20.46 20.46
3 110.00 80.00 47.42 47.42 47.42 47.42 50.00 60.00 60.00 60.00 60.00 27.42 27.42
4 121.05 91.05 50.00 50.00 50.00 50.00 67.62 71.05 71.05 71.05 71.05 30.00 30.00
5 123.19 93.19 50.00 50.00 50.00 50.00 72.11 74.11 73.19 74.22 76.60 30.00 30.00
6 141.43 11143 50.00 50.00 50.00 50.00 98.65 101.04 97.70 97.81 98.84 30.00 30.00
7 139.66 | 109.66 50.00 50.00 50.00 50.00 99.95 99.50 98.43 101.10 | 100.55 30.00 30.00
8 135.69 | 105.69 50.00 50.00 50.00 50.00 98.58 98.27 100.24 99.04 99.63 30.00 30.00
9 147.75 117.75 50.00 50.00 50.00 50.00 110.00 | 11730 | 118.44 | 116.68 117.30 30.00 30.00
10 171.54 | 14597 50.00 50.00 50.00 50.00 110.00 | 148.14 | 147.69 | 14632 | 14633 30.00 30.00
11 174.17 151.41 50.00 50.00 50.00 50.00 110.00 | 154.14 | 15474 | 154.88 151.94 30.00 30.00
12 176.09 157.63 50.00 50.00 50.00 50.00 110.00 | 157.76 | 157.56 | 157.06 | 157.63 30.00 30.00
13 156.06 131.89 50.00 50.00 50.00 50.00 110.00 | 132.18 | 132.65 13094 | 129.78 30.00 30.00
14 145.22 115.22 50.00 50.00 50.00 50.00 110.00 | 11491 113.01 116.63 113.70 30.00 30.00
15 137.66 107.66 50.00 50.00 50.00 50.00 100.90 | 100.00 | 101.67 | 100.11 100.05 30.00 30.00
16 125.28 95.28 50.00 50.00 50.00 50.00 71.61 77.26 77.88 79.60 80.60 30.00 30.00
17 133.32 103.32 50.00 50.00 50.00 50.00 84.47 85.47 85.00 83.63 83.81 30.00 30.00
18 143.42 113.42 50.00 50.00 50.00 50.00 101.74 | 102.68 | 101.56 | 100.11 99.95 30.00 30.00
19 156.45 126.45 50.00 50.00 50.00 50.00 110.00 | 11947 | 11928 | 11829 | 120.40 30.00 30.00
20 191.78 165.04 50.00 50.00 50.00 50.00 110.00 | 165.85 167.05 165.83 168.64 30.00 30.00
21 187.39 158.07 50.00 50.00 50.00 50.00 110.00 | 156.03 156.51 159.70 | 155.84 30.00 30.00
22 161.73 131.73 50.00 50.00 50.00 50.00 110.00 | 119.73 118.74 | 118.04 | 11945 30.00 30.00
23 134.75 104.75 50.00 50.00 50.00 50.00 79.85 84.75 84.75 84.75 84.75 30.00 30.00
24 112.45 82.45 50.00 50.00 50.00 50.00 52.45 62.45 62.45 62.45 62.45 30.00 30.00
K5 AMEXNEFMENREERBIFFELFAEER
Tab.5 The contribute data of wind farm at different periods
LR PEy . KW= T REXUR
hour | Average power/MW | hour | Average power/MW | hour | Average power/MW | hour | Average power/MW
1 7.685 053 564 1 27.426 853 56 1 17.840 853 56 1 8.570 853 564
2 10.658 980 9 2 28.684 980 9 2 36.215103 9 2 33.971 980 9
3 27.740 410 03 3 28.161 410 03 3 50.027 726 23 3 50.159 993 48
4 27.657 4 33.408 4 63.967 4 35.247
5 29.872 5 32.113 5 53.582 5 73.809
6 21.828 6 33.602 6 39.052 6 38.235
7 25.237 7 29.388 7 60.83 7 67.086
8 30.411 8 26.859 8 99.680 039 59 8 89.122
9 27.976 9 31.019 9 116.798 269 2 9 65.779
10 31.456 10 28.344 10 72.925 10 41.69
11 30.588 11 30.477 11 78.699 11 51.167
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12 30.314 12 30.636 12 77.113 12 82.212
13 36.255 13 24.465 13 | 1309187373 | 13 75.256
14 35.356 14 26.514 14 | 116.0775124 | 14 80.158
15 34.466 15 27.059 15 100.511 567 15 73.109
16 29.55 16 26.57 16 | 79.51125767 | 16 | 78.667 048 77
17 23.264 17 26.301 17 54.946 17 12.465
18 | 4341999999 | 18 10.378 18 66.792 18 35.201
19 | 6.111999999 | 19 | 2.857999999 | 19 68.831 19 35.06
20 | 5442999999 | 20 0 20 33.762 20 16.993
21 0 21 0.204 21 | 3.062999999 | 21 0
22 0 22 | 0.183999999 | 22 0 22 0
23 0 23 0.143 23 | 0367999999 | 23 13.539
24 | 7941999999 | 24 11.953 24 35.521 24 16.2
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