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Abstract: Studies of rotor kinetic energy participating in frequency regulation are mainly focused
on the control strategies, and less attention is paid on the ability of rotor releasing kinetic energy
under different working conditions. A simplified dynamic simulation model of a 1. 5 MW doubly-
fed induction wind turbine generator (DFIG) was established with Matlab/Simulink, and verified
by the operating data of a 1. 5 MW wind turbine generator. The duration time was proposed and
the variation of the ability of rotor releasing kinetic energy was obtained in a low and middle speed
region (6-8 m/s). Then a rotor inertial response controller was designed. The dynamic responses
under different wind speed conditions were investigated as the system frequency falls, and the
response curves of revolving speed and active power were completed. The results show the
general applicability of this model. The time of rotor releasing energy reaches up to 15 s, and the
active power increases by 15%. The ability of rotor releasing kinetic energy decreases with the

increasing wind speed from 6 m/s to 8 m/s.
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