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Abstract: Aiming at the large IGBT (Insulated Gate Bipolar Transistor) junction temperature fluctuation of
the rotor-side converter of doubly-fed wind turbine-generator,a modulation strategy is proposed to depress
the IGBT junction temperature without affecting the operation performance of system. A power-factor angle
expression of rotor-side converter is derived based on the concept that the DSVPWM (Discontinuous Space
Vector Pulse Width Modulation) at a certain load power-factor angle can reduce the switching loss of
converter and its variation range is analyzed. Since the variation range is quite large,a segmented DSVPWM
strategy according to the power-factor angle variation range of rotor-side converter is proposed to depress its
IGBT junction temperature. An electric-thermal coupling model considering the thermal performance of
converter IGBT is established for a 2 MW doubly-fed turbine-generator system,and the electric-thermal
performance of converter is simulated and analyzed for different power outputs,which show that,compared
with the continuous space vector pulse width modulation,the proposed segmented DSVPWM strategy can
effectively depress the IGBT junction temperature of the rotor-side converter and its fluctuation.

Key words: doubly-fed wind turbine-generator; DSVPWM; wind power; electric converters; Insulated Gate

Bipolar Transistors(IGBT); junction temperature; power-factor angle; segmented modulation



