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Table 1 Wind resource parameters of Horns Rev 2 offshore wind farm
PR Ia] B X N NNE NE ENE E ESE SE SSE
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C/mes™ 7.98 7.49 7.30 8.60 10.48 9.00 8.70 9.03
K 2.15 2.04 1.98 2.69 3.68 2.72 2.64 2.71
JATE] S IX.
PJ/% 4.85 7.57 8.95 12.04 14.42 12.74 9.92 4.14
C/mes’ 9.35 10.61 10.43 10.91 10.99 10.79 10.78 10.65
K 2.26 2.31 2.45 2.80 2.58 2.58 2.44 2.06
B b RHLZBE 17 KR s, 2t DL 12000
B R R R AR AT By 22 7] ¥ My SE3.0-121 AL ifg ook .
MR A HEFF LAY  AZH LR E D)% P, N 3.0 .
MW, RUBLE D 9121 m, SR IE h 5L soo0 - :
100 m, PIARIEIHIRGES 1% 3.0 m/s A 25 ms; el :
44 Horns Rev 2 ¥ LRI SN A L, 4 i :
HXHLEH N 70 5. 4000 =
4.1 SMRHEA 7 = AR AL B ook
FET7 RAE AR A, 9B 58 KL A % /) iR
B A 1 R R RO, R 8 0w w00 0o
15 41 A HE A R BUBLIEL B A 5 B T i
3.0D. 4.0D #15.0D, Bl d_. 4 %HL3.0D. 4.0D
R 5.0D. I 25 s 1 Bt 08 7 5 A P T
Kl 5 Frow, ASRIBRIR 22 4 L eIt 75 S A 10000 - ;-
EEEVIESY P L ci
12000 - e e o
10000 |- : S owor E E E E
8000 [- :E 4000 = E E E .
£ ool g 2000 |- E - -
4000 - E 00 20IOO 4()IOO 60IOO 80IOO
X/m
2000 - ¢. d,;,=5.0D
5 RMHANEHHTTRAOXN KB ER
0% 2000 2000 5000 5000 Fig. 5 Arrangement diagram of optimal regular wind turbine
e 30D layout scheme

@

S

2020-02-29 18:28:04

—‘ 2020-027%&. indd 71



| T T

B AR P

——

KB RE

2020 4

—‘ 2020-027%&. indd 72

R2 BANBHMARSURLEE

Table 2 Parameters and energy productions of each regular layouts

W% 2 AL d, | BURIEE 4, | HEIFIEE d, HREL % | % %
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92.0 1044.97 56.80 9.85

4.0D 4.07D 8.56D 87.0

80.0 1039.12 56.49 10.36
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91.0 1038.14 56.43 10.44
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Table 3 Parameters and power generation of each optimal random layout

PR % 2 HLEE d, | AFRHE /GWh 2w R /% Rk /% | FREERTE % | B E /h
3.0D 1056.67 57.44 8.84 +1.12 7.2
4.0D 1054.59 57.33 9.02 +1.49 6.5
5.0D 1053.15 57.25 9.14 +1.45 7.4
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OPTIMIZATION OF WIND TURBINE LAYOUT IN LARGE-SCALE
OFFSHORE WIND FARM

Li Yan, Wu Di, Hong Chang, Liu Huaixi, Ge Wenpeng
( Dept. of Marine Technology, Ming Yang Smart Energy Group Limited, Zhongshan 528437, China)

Abstract: In order to improve the economic benefit of large-scale offshore wind farms and obtain a reasonable
wind turbine layout scheme, the regular layout optimization strategy of wind turbine is proposed. By traversing
the parameters of the wind turbine layout in wind farms, the power generation of each scheme is calculated to
find out the maximum power generation scheme. The random layout optimization strategy is also proposed,
which takes the optimal regular layout scheme as the initial scheme and improves the power generation of the
wind farm by constantly adjusting the large wake loss turbine’s position. Python language is used to implement
the two kinds of wind turbine layout optimization strategies. Through the analysis and comparison of actual
wind farms monitoring data, the Jensen wake model is verified to be able to predict the wake loss of turbines in
offshore wind farms accurately. Finally, by analyzing the layout optimization of Horns Rev 2 wind farm case,
the connection lines of each wind turbine row in the optimal regular layout scheme are generally perpendicular to
the main wind direction. Furthermore, the generating capacity of the random layout scheme can be increased by
about 1.35% on the basis of the regular scheme.

Keywords: wind power; offshore wind farm; layout optimization; wake effect; regular layout; random

layout
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