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Two-loop control structure based on
the frequency separation principle
Aerodynamic subsystem

Blade element theory

Basic physical system

Control subsystem

Doubly-fed induction generator
Discrete Fourier Transform

Drive train

Effector (part of the HIL simulator)
Electromagnetic subsystem
Emulated physical system

Model of the EPS

Fast Fourier Transform
Horizontal-/vertical-axis wind turbine
High-frequency loop
Hardware-in-the-loop
Hardware-in-the-loop simulation
High-pass filter

Higt-speed shaft

Investigated physical system
Low-frequency loop

Low-pass filter

Low-speed shaft

Ope‘rat'mg' pomnt

Optimal operating point

Optimal regimes characteristic
Permanent-magnet synchronous generator
Pulse-width modulation

Real-time physical simulator
Real-time software simulator
Squirrel-cage induction generator

Tip speed controller
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Tip speed ratio

( Variable-/ constant-speed) wind energy
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Wound-rotor induction generator
Wound-rotor synchronous generator
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