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Control strategy of hybrid energy storage for renewable energy considering SOC
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Abstract: In order to maintain the instantaneous power balance of each micro-grid power genera-
tion unit and load, frequent charging and discharging of the energy storage unit is urgently nee-
ded, which has a great negative effect on the internal temperature of traditional high-power lithi-
um-ion battery, leading to the accumulation loss of battery capacity in a rapid way in a short time
and shortening its life span. In this paper, a hybrid energy storage system( HESS) topology of
superconducting magnetic energy storage (SMES) and lithium-ion battery suitable for micro-grid
is proposed ,SMES and lithium-ion batteries are connected in parallel to the DC bus by respective
DC/DC converters , and simplified model of hybrid energy storage is derived, high frequency part
of the fluctuation of the power is allocated to SMES, the low-frequency fluctuation part is as-
signed to lithium-ion battery by using moving average filtering method. The filter time constant
is dynamically adjusted depending on the SOC work status (normal, warning, alarm, etc.),
thereby adjusting the power distribution, Simulation test of HESS used in wind power generation
can validate the effectiveness of the proposed topology and moving average filtering method.
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Fig. 6 Grid power time constant calculated by battery SOC
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Adaptive cut-off frequency control for SMES and battery SOC
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Fig. 8 SOC regulation through role sharing control
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