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Introduction

» Hydrogen is expected as a new option for a zero-carbon energy carrier.
 Although some existing studies'?) investigate the impact of imported carbon-free hydrogen in the electricity
grid, the role of domestic hydrogen is not quantitatively analyzed.
* Research questions:
* What will be the impact of hydrogen power generation on the generation mix in 20507
» \What will be the impact of hydrogen power generation on generation costs in 20507
Methods

« Multiregional optimal-generation planning model® < Modeling hydrogen power generation
Two types of hydrogen power generations were newly incorporated.
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Results
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* Imported hydrogen would reach its maximum

volume even in the low reduction target cases thanks to " -
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Its cost competitiveness. -
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- Domestic hydrogen would increase VRE share about = .~ = L

10 percentage points in the high reduction target cases.(c) Total costs by generators

* While fuel costs of “with imported hydrogen scenario”
were higher in 50-60% reduction cases, they became

price difference of imported biomass and hydrogen.

* Domestic hydrogen would reduce about 8 trillion REAESEL A s

(e) Capital costs (f) Carbon prices

JPY of fuel costs by support to introduced VREs.
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 Availability of imported hydrogen would have large %

1 More than 4 mil. JPY

impacts on carbon prices in the 50-60% reduction
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cases, but less in more than 70% reduction cases.
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» Although imported hydrogen could be a cost-effective option, its i?;pact on carbon price In the high
reduction cases would be limited, due to its upper limit of importable volume.

 Domestic hydrogen would increase VRE share, and thus would improve energy security.

» Future tasks: considering interregional transmission of domestic hydrogen.
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