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Fig.1 The grid chart for wind feld
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Fig.4 Vertical wind speed at each node
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Table 1 Wind turbine wind speed characteristic data in all directions
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Fig.8 Comparison of vertical wind spectrum at node 98
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Table 2 Simulation error of each model

. BRE - SCER[2] SCERB] SRR A3
B~ Jiik Jiik Jrik Tk
MSE 0.001 5 0.0190  0.0379  0.009 53
98 RMSE 0.002 5 0.018 8 0.050 1 0.009 63
MAE 0.004 2 0.069 5 0.0517  0.00777
MSE 0.001 5 0.061 8 0.0915  0.006 84
111 RMSE 0.002 5 0.063 8 0.0213  0.004 87
MAE 0.004 2 0.0420 0.0692  0.003 22
MSE 0.001 5 0.0940 0.0989  0.007 15
137 RMSE 0.002 5 0.084 3 0.0819  0.00143
MAE 0.004 2 0.0924  0.0396  0.008 23
MSE 0.001 5 0.0184  0.0298  0.008 20
163 RMSE 0.002 5 00926 0.0107  0.003 16
MAE 0.004 2 0.078 5 0.0521 0.001 12
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Simulation of wind field in micro—grid considering wind
direction correlation

Yang Chunxia, Yu Zenghao, Zhu Taowei
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract; In order to calculate the time —history response of wind turbine structure more
accurately, the influence of wind shear, tower shadow and mountain environment was considered.
Based on Kaimal self —power spectrum and cross —power spectrum, the harmonic superposition
method was used to simulate fluctuating wind speed. The spatial three — dimensional non —
stationary wind field simulation method with wind direction correlation was established by using
turbulence coherence model. Taking 2 MW wind turbine of a wind farm as an example, the
correctness of the simulation method is verified and compared with the simulation results without
considering the correlation of wind direction. The results from statistical analysis of simulated data
and comparison with target spectrum demonstrated the accuracy and accuracy of the presented
method, the simulation of three—dimensional non—stationary fluctuating wind field can be realized.
The results from statistical analysis of simulated data and comparison with target spectrum
demonstrated accuracy of the presented method, and considering the correlation of wind direction
can improve the simulation coincidence, which proves the necessity of simulation method.

Keywords: wind turbine; harmonic superposition method; non-stationary fluctuating wind; wind

direction correlation; power spectrum verification

- 819 -



