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Research of Direct Torque Controlled Space Vector

Modulation Strategy Based on ADRC

HU Chan-juan, WAN Yu-bin, JIANG Yao-sheng, ZHANG Jin-song

(Wind Power Business Unit, CSR Zhuzhou Electric Locomotive Research Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: Considering the nonlinearity and strong coupling characteristics of induction machine, a direct torque controlled space vector
modulation strategy was proposed based on ADRC which was compliant with uncertain objects and was robust to imperfect modeling and
parameter variation. The classical extended state observer (ESO) not guaranteeing boundedness of observing error with time-varying distur-
bance was solved by discontinuous projection operator modification. The speed/flux controllers were developed by using the improved
ADRC, and with the stability analyzing by the Lyapunov stahility theory, parameterized convergence boundary of quantitatively design was
achieved. Simulation results indicated that the proposed strategy ensured good robustness to time-variable disturbance and unmodeled
dynamics with certain theoretical and practical vaue.

Key words: direct torque control (DTC); auto disturbance regjection control (ADRC); discontinuous projection modification; extended
state observer (ESO); Lyapunov stability sense
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