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Dynamic Proportional Power Allocation Control Strategy for Hybrid Energy Storage System
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Abstract: A dynamic proportional power allocation control strategy for hybrid battery/supercapacitor energy
storage system was proposed to solve the problems of system instability, charge and discharge efficiency reduction
and control difficulty increase caused by load’s variability and impact in hybrid energy storage system (HESS). The
control adopted a double-layer structure, and the outer power control loop was used to determine the power-split
ratio between the battery and the supercapacitor, the inner current control loop was used to determine the optimal
charging and discharging state of the battery and supercapacitor, and track the demand of the load in real time. When
the load does not change in the outer power control loop, the power-split ratio of the supercapacitor and the battery
remains the same. When the load changes, the power-split ratio changes dynamically, the supercapacitor provided
the maximum dynamic load current, and the battery continued to work with constant power. Simulation tests show
that dynamic proportional power allocation not only can reduce fluctuations and change rates of the battery power,
but also can improve system charge-discharge efficiency and stability.
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Fig.1 Structural diagram of hybrid energy storage system
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Fig.2 Power management control strategy

for hybrid energy storage system
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Fig.3 Block diagram of power management control for hybrid

energy storage system in the Buck mode
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