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Research on Offshore Wind Farm Units Layout Considering the
Algorithm of Wake Model and the Change of Wind Direction

WU Di, LIU Huaixi, MIAO Desheng
(Mingyang Smart Energy Group Corporation, Zhongshan 528437, China)

Abstract; [ Introduction | The paper aims to obtain the optimal layout of offshore wind farm and gain the maximum profit in the pro-
ject life-cycle, it is high necessary to analyze its impact factors. [ Method ] The own developed application was used to compare the
wake models between Jensen and Larsen, different superposition algorithm among wind turbines and the interannual variability of wind
direction, this disquisition had combined the practical offshore wind farm case to analyse and provide the optimal layout. [ Result ]
The results we obtained demonstrate that the interannual variability of wind direction is the most key factor to layout, followed by the
different wake model, with superposition algorithm least. [ Conclusion ] This work provides some guidance for further project on
choosing the optimal layout, thus the billions of dollars in losses caused by interannual variability of wind direction can be avoided in
life-cycle of 25 years.
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Fig. 1 Optimal unit layout of wind farm
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Tab. 1 Results of different superposition algorithm
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Fig. 6 Configuration by different superposition algorithm

AR

MESRATLAE H, AeR R B ik, 5
) e AL HRA 5 S AR AR 58 A AR TR, (R IR
BRI RN FRREA A BT 225 . XUl A7ER I
WGt Ir g, RiiE ma ik r kT 2
SR BT AR, AN 2 WAL HE A 7 5
HA A IBIL A B L AR
2.4 REERERmMIH

TETREIE 0 XU 00 XU ) 3 o 450
T R AR X 5 KU AR BRI B . 27%51%
Mo XCRR G RIRAE , 25 4 XUE) B4R PR fe s O
W2 P, WA REETE £15°2Z N

®2 KEPBEREEERITER

Tab. 2 Statistical data of wind deflection

L 7 B 7 2 S 1 O - S W O = A

1993 81.1 1998 85.2 2003 79.6 2008 73.6 2013 76.8
1994 79.6 1999 73.6 2004 77.4 2009 75.3 2014 83.8
1995 71.9 2000 70.9 2005 80.9 2010 80.8 2015 91.9
1996 73.9 2001 73.6 2006 77.6 2011 71.0 2016 87.0

1997 82.3 2002 84.4 2007 73.6 2012 78.9 2017 75.1
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Fig. 7 Configuration by different changes of wind direction
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Tab. 3 Influence of wind direction to generation hours
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W/ %

Bh R/% Bh R/%

9.34D 4.67D 3860.0 —0.51 3799.0 —1.57 —1.58
11.76D 4.05D 3868.9 —0.29 3859.6 0. 00 =0.24
12.39D 3.18D 3854.8 —0.65 3833.7 —0.67 —0.55
13.88D 3.23D 3 880.0 0.00 3787.4 —1.87 -2.39
14.99D 3.12D 3871.3 —0.22 3831.0 0.74 =1.04
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Fig. 8 Effect of wind direction sensitivity
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