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Abstract: This research proposes a unique Direct Sliding Mode Controller (DSMCs) combined
with hybrid salp and particle swarm algorithms (SPSA) for reducing the DC-Link capacitor's
size through controlling different components in standalone generation system (PV/Battery
Energy System) (PV/BES). The hybrid SPSA-DSMC-MPPT is used for regular PV system output
power and providing smooth duty cycle to the converter switch. In addition, the dynamic
DSMC controls the battery's DC-DC bi-directional converter (BDC) for eliminating the voltage
instability on the DC-Link capacitor and boosting the reliability of the system tracking
response. According to power supply, demand, and state of charge (SOC) of the battery, the
system operates in four different modes. Simulation and experimental results prove the
effectiveness of SPSA-DSMC and DSMC-BDC techniques in terms of fast tracking and
robustness to regulate the DC-Link voltage comparing to the SPSA-PID and SPSA-PI techniques
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