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Abstract: As a new hydrogen storage technology, a reversible solid oxide cell (RSOC) has a promising application
prospects in renewable integrated energy systems. Low-temperature hydrogen storage technologies take stack power as
system power in power allocation strategy making. A RSOC system is equipped with a large power consumption auxiliary
system, Balance of Plant (BOP), to maintain its high-temperature operation, and the power control rate is limited by the
safety temperature. Therefore, the power allocation strategy for the RSOC is decided by the power consumption of the BOP
and power control rate of the RSOC hydrogen-water energy conversion system. The modelling of an RSOC-based wind-
photovoltaic-hydrogen integrated energy system should make developing the power model for the RSOC hydrogen-water
energy conversion system with BOP the priority. To optimize the power distribution in the RSOC-based wind-photovoltaic-
hydrogen integrated energy system, a power distribution strategy considering the constraints of the RSOC power control
rate and the capacities of subsystems is established, with the goals of minimizing the system daily operating cost and
maximizing the consumption of the wind and photovoltaic power. The optimization is solved by multi-objective particle
swarm optimization (MOPSO) algorithm. Compared with the general operation strategies, the optimization strategy
proposed provides the system with more benefits. Moreover, the participation of the power grid and the storage battery
increases the flexibility of the power regulation and reduces the overall operating power of the system.

Keywords : hydrogen storage technology ; reversible solid oxide cell ; renewable integrated energy system; power distribution

optimization ; multi-objective particle swarm optimization
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