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Economic Evaluation of Hydrogen Production by Electrolyzers and Batteries

with Positive Imbalance from Solar Power in Kyushu
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Abstract

It is necessary to produce carbon-free hydrogen at a reasonable price to achieve carbon neutrality in every sector, especially
the heat demand in some industrial sectors. This paper aims to produce carbon-free hydrogen economically in Japanese power
retailers using electricity from the market and positive imbalance of renewables. This paper simulates hydrogen production
through a stochastic optimization problem, considering the fluctuations in the imbalance of renewables. The positive imbalance
reduces the variable cost of hydrogen by 9.5 JPY/Nm? when the capacity factor of the electrolyzer is 50%. The electrolyzer
produces hydrogen in the daytime, promoting power-to-gas to reduce renewable energy curtailments. The minimum hydrogen
cost is around 52 JPY/Nm?® when the capacity factor of the electrolyzer is 40-50%. The results with different market prices
show that there is a positive correlation between the variable cost of hydrogen and the average market prices. In addition, the
wheeling rate and renewable charge account for most of the hydrogen cost, especially when the market prices are low. It implies
the importance of institutional design to achieve the governmental target of the costs of hydrogen produced by power retailers.
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