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Abstract Results and Discussion

By comparing the changes in various dynamic
Indexes of the downstream wind turbine when the
upstream turbine has no yaw and when the yaw
angle is 15°, the impact of wake deflection caused
by yaw on the downstream wind turbine dynamic
response Is explored. It can be seen from Fig. 4
that after the upstream wind turbine yaws, the
power of the downstream wind turbines will
Increase by approximately 9.09% and 8.43%
respectively. This Is because the yaw angle of the
upstream wind turbine causes wake deflection, and
the downstream wind turbine is located in part of
the wake area of the upstream wind turbine, which
Increases the inflow wind speed, thereby causing
an increase In power. It can be seen from Fig. 5
that the changing trends of the wind turbine
aerodynamic load of the downstream wind turbines
are consistent with the power, and the wake
deflection will significantly increase the vibration
amplitude of the load of the downstream wind

The complex operating conditions of offshore wind farms and the wake effect caused by the increasing size
of wind blades will aggravate the downstream WTs' external loads, which include aerodynamic loads and wave
loads, as well as vibration. To explore the wake effect, the load change pattern, and the dynamic response
mechanism of offshore WTs under complex operating conditions, this study constructed a multi-turbine offshore
wind farm simulation model Iin FAST.Farm. The multi-turbine offshore wind farm simulation model is
constructed based on the positional arrangement of the wind turbines in a real offshore wind farm and the
SCADA measurements. Five different incoming wind speed intervals were selected as five different inflow
conditions to calculate the mean wind speed and turbulence intensity. The turbulent wind field iIs also generated
by the parameter settings in Turbsim for each condition to simulate the actual inflow conditions. The validity of
the simulation model of the multi-turbine offshore wind farm is verified by comparing the wind speed, power,
generator speed and pitch angle in the FAST.Farm simulation results with the SCADA measurements. By
comparing the changes of each Kinetic index quantity of the downstream WT when the upstream WT has no yaw
or the yaw angle is 15°, we explore the influence of the wake stream deflection caused by yaw on the dynamic
response of the wind turbine. By simulating the distribution of the wake flow of the multi-turbine under different
operating conditions, the patterns of how different inflow conditions influence the downstream WT load
response are summarized. The results provided in this study are of great significance for optimizing offshore
wind turbines' safety and reliability design and realizing wind farms' load-shedding cluster control.
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