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Wind Farm Layout Optimization Based on Genetic Algorithm
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Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In order to maximize the economic efficiency of wind farms, the development of wind farms tends to be large, and in
view of this, the wake of multiple wind turbines in a limited area inevitably interferes with each other, which can make the overall
power generation performance of the wind farm degraded. At the same time, the economic efficiency of wind farms needs to take
into account both the annual power generation and the economic cost. In the paper, based on the Park wake model and genetic
algorithm, the optimization strategies of horizontal arrangement, vertical arrangement and dual arrangement in a 20-turbine wind
farm are firstly discussed with a single optimization objective of annual power generation, and then the vertical arrangement of the
hub height of the wind farm is optimized with the annual power generation and cost as multiple objective functions. The results show
that the vertical optimized arrangement has the greatest impact with a 2.7% increase in annual power generation, the increase under
the horizontal arrangement optimization is less, and the dual optimization strategy can reduce the unevenness of power output. The
diversity of optimization options increases after considering the construction cost.
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Fig.1 Schematic diagram of Park wake model
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Fig.2 Multi-objective genetic algorithm flow chart
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Table 1 The main parameters of wind turbine 185-6.25MW
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Table 2 Inlet wind setting
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Table 3 Calculation example
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Fig.4 (Color online) Calculation results of Example 1
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Fig.5 (Color online) Calculation results of Example 2
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Fig.6 (Color online) Calculation results of Example 3
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Fig.7 (Color online) Calculation results of Example 4
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Fig.8 Annual electricity production of wind farms under
different optimization strategies
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Fig.9 (Color online) Average normalized power of multiple
units with different layout optimization strategies (150 degrees
in the incoming wind direction)
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Table 4 Power output under different optimization strategies

FOg S BORIIEKW  BUhIIEKW  RAEZERW
1 3011 2941 18.77
2 3012 2960 18.02
3 3257 2855 171.36
4 3256 2871 165.78
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Table 5 Cost of electricity for wind farms with different arrangements

AL

HElgS FRBEIGW h s JE B RASI (T (KW )
1 521.19 1744.88 3.3479
2 522.73 1744.88 3.3380
3 535.05 1940.31 3.6264
4 536.23 1940.31 3.6184
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Fig.10 (Color online) Pareto front surface
U B = AR HEAT 70 HT (R6), AT LUK I BE
XY N T AT B RS B B 9190 mg XU B
%, EREE LT FE AR, 2R LR
AR, BEAh, ParetoRii I P AL T EAI3H T
AR, XU HARUAGSRARA Y T 153 U
/N LSRN (A BARAL, TR N T kR A T
HATE T RN Z RN, CRUEEAH R BAS SR AE T, B
JRCHE 37 A IRATLARE 385 v JB2 80 70 AT A RD N, 22 A ok
SRS 3 i 2 A B D RAAE R R RO SEPRLAE
, T DURYE R R B AR A K 25K, £ Pareto

RSP A BT 5, DASEILAER Y.

*6 HOISHWEEHERR

Table 6 Vertical arrangement scheme of Example 5

TR EREE S ORAN EHRAR B 190 m

gw'5 I(GWH)  HJist [ Ou/(kWh)) XML EL
1 528.72 1861.53 3.5209 8
2 535.05 1940.31 3.6264 10
3 543.70 2057.80 3.784 8 13
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