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Reduced-state Double I ntegral Sliding-mode Control for
Watkins-Johnson Converter under Resistive-inductive L oads
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Abstract: A double integral sliding-mode (DISM) controller is introduced into the control strategy for a
four-switch Watkins-Johnson (WJ) converter, which can improve the stability of the converter under bipolar voltage
output and wide resistive-inductive load conditions. However, the direct application of its controller has a problem that
the state variables cannot be measured unless two current sensors and one voltage sensor are used. Aimed at this
problem, a nonlinear resistance is used to approximately replace the output load impedance of the converter, a
large-signal reduced-order model suitable for the control of a sliding-mode variable structure is established, and an
improved reduced-state DISM controller is designed accordingly. The improved controller utilizes the matching of
sliding-mode coefficients to eliminate the influence of equivalent nonlinear resistance, thus avoiding the problem that
the state variables cannot be directly measured unless a large number of voltage and current sensors are used.
Simulation and experimental results show that the reduced-state DISM controller only needs to use one voltage sensor
to make the converter work stably under the condition of bipolar voltage output and wide resistive-inductive loads, and
the dynamic response performance of its output is less affected by changes in the operating point, indicating a strong
control performance.
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