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This paper presents an innovative approach for control based on MA-
NADRC combined with the Least Mean Error (LM) method to
regulate rotor current. The LM method, through precise analysis and
optimal reactive current extraction in a Doubly-Fed Induction
Generator (DFIG), contributes to minimizing the system's overall
losses. The MA-NADRC controller, leveraging rotor model
information in the auxiliary control section and accounting for
magnetic inductance variations, demonstrates superior performance.
This design enhances the power delivered to the grid and strengthens
the system's resilience against disturbances. Additionally, a novel
method for fine-tuning MA-NADRC parameters is introduced.
Simulations were conducted in MATLAB/Simulink under various
operational conditions. Under balanced voltage sag conditions of +,)¢
per unit, MA-NADRC recorded a settling time of +,Y seconds and an
overshoot of Y,o% for the rotor current, while first-order NADRC
showed a settling time of +,Y¢ seconds and an overshoot of ¢,¥%, and
LADRC demonstrated a settling time of .Y+ seconds and an
overshoot of ©,:%Z. At high wind speeds (Y° m/s), MA-NADRC
exhibited superior performance with an overshoot of Y,V7Z and a
settling time of +,)© seconds, compared to first-order NADRC with an
overshoot of ¢,°7 and a settling time of +,¥° seconds. Moreover, the
maximum DC-link voltage amplitude for MA-NADRC was calculated
to be Y,+© per unit, while it was Y,Ye per unit for first-order NADRC.
These results underscore the superiority of MA-NADRC in dynamic
system management, reducing oscillations, and improving
performance under diverse operating conditions.
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o- Active Disturbance Rejection Control.
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Y- Low Voltage Ride-Through.
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V- Linear Extended State Observer.
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