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Abstract: With the continuous improvement of the penetration of wind turbines in the power
system, its variable and intermittent characteristics lead to an increase in the frequency
regulation burden of the power system. This paper studies the primary frequency regulation
strategy of wind farms based on battery energy storage system. Firstly, aiming at the problem
that the fixed virtual inertia and droop coefficients in the traditional control may lead to the
mismatch between the inertia support and the system demand, the adaptive integrated
frequency regulation strategy based on fuzzy control is studied. By adjusting the virtual droop
and inertia coefficient in real time, the response characteristics of the system are improved. In
order to improve the dynamic response performance of the system under traditional
proportional integral control, the nonlinear active disturbance rejection control (non-linear
active disturbance rejection control, NL-ADRC) is studied to control power. The control
parameters of NL-ADRC are optimized by particle swarm optimization algorithm to realize the
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optimal configuration of NL-ADRC parameters, so as to reduce the frequency fluctuation. The
simulation and experimental results show that the proposed strategy can reduce the system
frequency fluctuation and enable the system frequency to reach the steady state faster.

Keywords: battery energy storage systems; primary frequency regulation; fuzzy control;
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