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Determination of optimal wind power acceptance level based approaching and Newton interpolation

LIN Xiaoyu, JIANG Yuewen, WEN Buying
(School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: With the enlargement of the wind farm scale, the ability of accommodating wind powers of network becomes a
main factor of wind farm planning. This paper makes a scheduling model comprehensively in consideration of operation
cost of conventional units and wind curtailment with a wind power acceptance level parameter to determine the optimal
level of wind power acceptance. And a wind power acceptance level optimization based particle swarm algorithm is
proposed in the angle of the economical operation of conventional units and wind powers. This paper calculates in a
system with one wind farm and 10 conventional units and works out the optimal level of wind power acceptance
respectively of the 12 groups of typical output data. And then a comprehensive optimal acceptance level is determined
using approaching method and Newton interpolation. The system is in an optimal economic operation at this level and
proportion coefficient can be a reference of wind power planning.
This work is supported by National Natural Science Foundation of China (No. 2013J01176).
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Table 2 Wind power acceptance level of wind farm w
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Table 1 Typical data of wind power output
MW
K k
I B
1 2 3 4 5 6 7 8 9 10 11 12
1 118.0 326.5 333.7 2423 76.3 320.2 419.6 9.8 76.5 224.7 733 11.1
2 325 254.2 228.0 222.1 159.1 213.4 369.3 0.8 71.7 172.6 95.1 9.7
3 14.5 259.9 275.5 208.5 146.4 61.0 339.2 19.9 65.3 137.3 83.4 7.6
4 13.7 200.3 367.5 164.9 204.1 124.9 294.0 17.5 45.7 126.9 589 7.2
5 26.9 142.0 397.7 114.8 134.2 143.7 413.0 0 45.1 100.1 98.0 8.2
6 19.7 94.0 452.4 122.1 110.4 97.3 501.5 0 594 78.3 87.8 134
7 21.2 107.6 492.8 141.5 112.8 132.1 520.9 0 56.6 95.3 90.3 14.7
8 17.3 573 503.3 144.5 102.5 297.3 526.6 0 26.7 124.8 63.3 41.4
9 7.8 25.7 495.8 126.7 94.6 306.6 5283 0 529 114.7 63.8 64.2
10 4.5 1.8 500.3 138.0 51.6 301.3 528.2 0 14.2 110.3 109.6 50.0
11 33 0 503.9 262.0 109.5 264.1 521.8 123 0 134.6 194.7 32.0
12 3.9 0 455.1 258.7 30.2 263.5 522.5 325 0 138.7 300.5 344
13 41.7 0 496.1 167.0 4.3 222.8 515.6 335 0 105.8 236.9 40.7
14 118.0 0 469.5 128.1 0 162.5 524.1 56.4 0 86.7 170.7 58.6
15 157.6 0 502.2 181.1 59 147.1 526.4 50.7 0 109.8 278.9 529
16 179.2 0 472.9 90.5 4.7 133.3 520.3 54.8 0 113.7 454.4 49.8
17 175.3 0 501.7 63.9 3.1 137.3 525.1 67.0 0 81.7 489.9 41.0
18 188.2 0 515.7 49.6 352.2 152.3 527.7 53.1 0 55.8 321.6 242
19 229.6 16.0 524.6 31.5 528.7 130.8 498.2 532 0 492 283.4 339
20 207.9 8.3 5222 6.3 528.4 94.9 450.4 65.2 0 53.0 172.1 29.1
21 211.5 16.8 513.7 14.1 528.2 61.5 443.2 128.6 0 40.5 120.3 43.1
22 287.8 2.4 5253 5.0 527.4 40.8 383.1 98.9 0 40.2 60.8 24.8
23 339.7 0 528.1 0.9 526.7 204 353.9 73.8 0 444 61.7 27.0
24 321.8 0 440.0 0 439.9 2.2 366.7 373 0 45.6 72.4 19.3
B2 3k
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