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Abstract - Recently, a new hybrid energy storage concept, LIQHYSMES, has been proposed which
combines the use of liquid hydrogen (LH2) as the bulk energy carrier with much faster and efficient
superconducting magnetic energy storage (SMES). Here, an example for a large-scale plant potentially
addressing the electricity transmission system, is discussed: stored energies are about 125 GWh for the
H2 part and 48 GJ for the SMES at power levels of 200 MW to 1 GW. Imbalances between the varying
supply of renewable energies and the customers’ demand are simulated. The response of the storage
plant is analyzed concerning its capability of buffering variations on time scales from hours down to
seconds. Losses of the whole hybrid storage plant are provided with a specific focus on the LIQHYSMES
Storage Unit (LSU) which integrates the H2 liquefier, the LH2 storage tank and the MgB2 SMES. Some
implications of the operating conditions for the SMES as regards field, ramping losses, currents and
voltages are addressed. Cost estimates indicate that the LSU could become an economically viable
component in future H2 supply networks for utilizing excess renewable energy.
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