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Abstract: [Purpose] Aiming at the problem of unstable bus voltage output caused by Marine condition
disturbance switching during the operation of ship direct current (DC) microgrid photovoltaic power
generation units, [Method] a photovoltaic power generation control strategy based on double integral
sliding mode controller is proposed, including establishing an engineering model of photovoltaic cells and
adopting a new exponential approach law and hyperbolic tangent switching function. [Result] Simulation
verification shows that the controller shortens the startup time to 0.002 s, reduces the overshoot to 2%, and
effectively eliminates the steady-state error. Compared with traditional proportional-integral (PI) control,
the startup time is reduced by 67% and the ability to resist load disturbances is enhanced by 41.2%.
[Conclusion] The strategy significantly enhances the dynamic response speed and robustness, and is
applicable to the dynamic working conditions of ships, addressing the shortcomings of traditional control
methods under sudden light changes and load disturbances.
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Fig. 1 Equivalent Circuit Diagram of a Photovoltaic Cell
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Fig. 2 Output Characteristic Curves of Photovoltaic Cells Under Different Light Intensities
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Fig. 3 Output Characteristic Curves of Photovoltaic Cells at Different Temperatures
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