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Study to expand steps for the introduction of renewable hydrogen in Japan
towards carbon neutrality
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Overview of joint research on local production and local consumption type hydrogen energy
system

Ryo Nakajima
Techno2050 Nakajima PE Office

Abstract

To achieve carbon neutrality by 2050, a joint study has conducted on the hydrogen energy. In order to expand the
introduction of unstable renewable energy, a local production and local consumption type hydrogen energy system
that stores energy with hydrogen is a promising solution, but there are various problems to realize the system such
as economic rationality, hydrogen demand development and so on. To understand and to solve those problems, five
studies were conducted. The necessity and feasibility of hydrogen for achieving carbon neutrality through
simulations was analyzed, and the renewable energy potential, hydrogen demand, hydrogen system configuration
according to two arias regional characteristics were examined. Some system configuration examples from small to

large scale, and business model construction were studied.
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Scenario analysis of hydrogen energy deployment for decarbonizing Japan

Akito Ozawa

Global Zero Emission Research Center, National Institute of Advanced Industrial Science and Technology

Abstract

Scenarios for energy decarbonization are essential to reduce CO; emissions and achieve carbon neutrality. Local
production and consumption of hydrogen is a promising option for increasing renewable energy penetration in
Japan; however, scenarios for establishing such hydrogen systems have not been fully investigated. Therefore, in
this study, we conducted a scenario analysis on energy systems from a macroscopic and backcasting perspectives,
focusing on local production and consumption of hydrogen. We used a mathematical model, multi-regional
MARKet ALllocation (MARKAL) model, to simulate a transition of energy supply and demand and CO; emissions

in Japan until 2050. Then, we evaluated domestic hydrogen production/consumption in 2030 by region.
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Design of the regional hydrogen supply system considering large scale offshore wind energy

Takaaki Furubayashi
Dept. of Cooperative Major in Sustainable Eng., Graduate School of Engineering Science, Akita University

Abstract

This study aims to design a regional hydrogen supply system considering large scale offshore wind energy. In Akita
prefecture, it was decided to install offshore wind power 819 MW in Yurihonjo area and 478.8 MW in Noshiro-
Oga-Mitane area until 2030. We assumed to install hydrogen production systems in each area using surplus
electricity for avoiding output power fluctuation. It was also considered to power interchange among each hydrogen
production system. As results, it was shown that hydrogen production amount is much larger than the current
hydrogen demand potential even if only 7 % of surplus electricity is utilized to hydrogen production. The energy
flow drawn considering offshore wind power and hydrogen production showed that the utilization of excess
hydrogen to substitute fossil fuels in the transportation sector reduced the largest fossil fuel amount, but it was much
smaller than the total final energy consumption. It should be discussed how to improve the availability of hydrogen

production system and to develop the additional hydrogen demand.
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Design of hydrogen and local energy utilization model after expanding the use of zero-
emission energy

Yuya Tachikawa
Department of Mechanical Engineering, Kyushu University

Abstract

In Kyushu Island, where the power generation by solar photovoltaic is much widespread, the problem of electricity
supply-demand balance becomes more apparent as the spread of renewable energy expands. Although the use of
zero-emission power sources such as renewable energy is expected to expand in the future, there are still many
issues to be resolved to achieve the 2030 and 2050 targets for carbon-neutral goals. In order to construct an energy
utilization model for future energy operations, a study of how to operate renewable energy and hydrogen will be

conducted assuming the Kyushu Island region.
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Promotion of the P2G by microgrid in Japan

Masaharu Tsujimoto

Department of Innovation Science, School of Environment and Society, Tokyo Institute of Technology

Abstract

The hydrogen energy social system that is compatible with the Japanese context and situation have to be built.
Moreover, the sustainable growth scenario that can guarantee economic viability must be drawn up and realized.
On the other hand, the structure of the social system is not explicit. In order to address this issue, firstly, an
'ecosystem' was presented as a useful concept for considering social systems. Secondly, its design and
implementation process were defined. In line with this process, three ecosystem designs are explicitly presented,
and actual prototypes are created in collaboration with potential customers for the realization of each design, with

the aim of social implementation.
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The Study of a coproduction system of electricity and hydrogen in region

Tsuyoshi Yoshioka
Dept. of Electrical Eng. and Information Systems, Graduate School of Engineering, The University of Tokyo

Abstract

Although the development of individual technologies related to hydrogen energy is progressing, economical
hydrogen energy system doesn’t have been developed._In this study, we constructed a business model for a
coproduction system of electricity and hydrogen in a region that utilizes renewable energy sources. we evaluated

the business feasibility, and analyzed the conditions for establishing the model.
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