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ABSTRACT 

As the world is accelerating the efforts to meet the net-zero carbon emission targets by or well before 2050, integrated 
energy systems and sector coupling are now more and more in the spotlight. In particular, hydrogen and especially 
“green” hydrogen could play a major role in decarbonising the whole energy system thanks to its versatility to operate 
across multiple energy sectors and in providing flexibility, security, reliability and resilience services to a renewables-
dominated power system. In this talk we will explore the main challenges and opportunities associated with techno-
economic modelling of integrated electricity-gas-hydrogen systems from different perspectives, including: integrated 
infrastructure modelling with hydrogen injection, gas composition and quality tracking; operational flexibility of hybrid 
electricity-hydrogen virtual power plants; investment planning examples on electrolysers and integrated electricity-
hydrogen infrastructure; and provision of ancillary services from hydrogen plants. Several case study examples will also 
be presented from different ongoing projects in Australia. 
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