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Hybrid Storage Systems to Counter the
Battery Aging During the Grid Services

The massive introduction of photovoltaic or wind farms in the electrical networks
involves several crucial issues for the safe and reliable operation of transmission
and distribution grids. Foremost among these are the non-programmability of
renewable energy sources, which involves traditional power plant manage
difficulties and congestions in the power transmission lines, and the decrease of
the network regulating energy, which leads to network instability. The installation
of energy storage systems in a high voltage network could be one of the key
elements to effectively help in solving these problems, postponing or avoiding the
grid reinforcement .This solution seems to be very effective, but recent studies
demonstrated that battery aging during a grid frequency regulation operation
could be higher than expected and difficult to foresee, especially for some battery
technologies. In this research, starting from experimental measurements, a hybrid
energy storage system consisting of flywheels and batteries with a Lithium-man-
ganese oxide (LMO) cathode has been modelled and analysed in Simulink
environment. The simulation results suggest that a suitable control of the power
shared between the batteries and the flywheels could effectively help in countering
Li-ion battery accelerated aging due to the grid frequency regulation service. In
particular, by means of a low-pass filter, the low frequency components of the
required power are supplied by the batteries whereas the high frequency ones are

supplied by the flywheel.
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