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Grid Flexibility Offered by Distributed Combined Heat and Power Using Carbon-neutral
Methane Produced from Renewable Surplus Electricity

SLOH =R
Yoshiaki Shibata

This study evaluated a renewable energy grid integration model (CNM-CHP) that provides grid flexibility by ramping
up output margin of combined heat and powers (CHPs), when renewable energy output reduces, using city gas decarbonized
by carbon-neutral methane (CNM) blended into city gas network. CNM is produced through methanation reacting
electrolytic hydrogen from renewable surplus electricity and CO2 from facilities like fossil fuel-fired power plants, biomass
power plants and industries. CNM being able to utilize the existing city gas network has economic advantages over hydrogen
that requires new infrastructure to be delivered. CHPs expected as Virtual Power Plant (\VPP) to provide grid flexibility need
decarbonized way. With an assumption that 300 GW of solar photovoltaics, 100 GW of wind power and 34 GW of CHP are
deployed in Japan, it was revealed that CNM-CHP shows economics same as or superior to grid flexibility offered by battery.
Power to Gas system using existing infrastructure has advantages in decarbonizing the entire energy system over battery that
can discharge only a fraction of stored electricity due to grid constraint when large scale renewables are deployed.
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