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Study on the calculation method of capacity factor of the wind farm
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Abstract: Capacity factor, as an important index measured in the model selection of the wind
generator, reflects the matching degree about wind speed and wind turbines in the wind farm.
Based on the Weibull distribution function of wind speed and the quadratic function of output
characteristics of wind turbine, a mathematical model is formulated to calculate the capacity
factor, which is proved to be feasible through an engineering example. The result shows that
the relationship between capacity factor and power generation of wind farm is approximately
linear, and the selection of rated wind speed and tower height has an important impact on
capacity factor of the wind farm.
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Fig.1 The relationship diagram of variation
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Fig.2 Weibull distribution of wind velocity at different height
AR 4 XL P 37 00 DAL B 4% 726 3 O R Rk T R AR [ 8 90 T N 1) KBS S8 K0P 498 AN 2 s . AR AR

DU ABE o] 0 9% M X OXUBE B R . S GB 18451, 1-—2001¢ X £ 2 YIRS BT

1K UL % 4 R ) % K L 3538 A vE #6 TEC fRuf g [T C 25 % Table 2 The average of wind shear
DL 9 R % E LA ELE A 6 25 B Ak WL AL L 3 RE A A T 4r B/ m AR
3t )RR b KURE 6 6 . AR BF 9 LA B LS i 1.5.,2..0 MW {14 9 10730 0. 14
BURDEI. 43 91 IRk 5 i A R i 0 o
FIOHLEL B AR S8 -




5% 3 RS R A B R BT Ik B 187

R3 AFENEKE RS

Table 3 Technical specifications of different models

TR I3 R P./MW wo./(m+s ') v/(m+s ') v/(m*s ") D/m A/m’ h/m
1 LB SL1.5/82 1.5 3 10.5 20 82.00 5 281 65
2 B SL1.5/82 1.5 3 10.5 20 82.00 5 281 70
3 4 KR GWS82/1.5 1.5 3 10.3 22 82.00 5281 70
4 L R EHH GW82/1.5 1.5 3 10.3 22 82.00 5 281 85
5 &3 uPrs6 1.5 3 10.0 25 86.09 5820 65
6 W4 3h 5 UPS2 1.5 3 10. 5 25 82.76 5 384 65
7 W43 5 UPs6 1.5 3 10.0 25 86.09 5820 80
8 I HL XL R XE93-2.0 2.0 3 10.5 25 93.40 6 852 70
9 XL fE XE93-2.0 2.0 3 10.5 25 93.40 6 852 80
10 RIFTHA FD82A 1.5 3 10.5 25 82.00 5 281 70

A BAEHLA B 49.5 MWL Y IE N A B 1.5 MW I/ 23 G 80 33 & 5 1 L
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Table 4 Calculated values of capacity factor and annual power generation of different models

F5 P,/ MW h/m a8 S K HE/ (MW - h) CF
1 1.5 65 33 221 024 0.511 5
2 1.5 70 33 226 268 0.517 4
3 1.5 70 33 232 442 0.532 9
4 1.5 85 33 233 841 0.549 1
5 1.5 65 33 234 788 0.544 9
6 1.5 65 33 222 387 0.517 8
7 1.5 80 33 241 718 0.562 9
8 2.0 70 25 230 323 0.524 4
9 2.0 80 25 231 795 0.536 1
10 1.5 70 33 228 017 0.524 4
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