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ABSTRACT

To reduce greenhouse gas (GHG) emissions, it is important not only to increase the share of renewable energy
in the power sector, but also to decrease the proportion of fossil fuels in other sectors such as heating, transport,
and industry. In this regard, sector coupling based on renewable energy which refers to the idea of integrating the
heating, transport, and industry sectors with the power sector, utilizing renewable electricity surplus through
infrastructure and storable energy (power, heat, hydrogen) has emerged as an effective measure. This integration
could optimize the energy system in response to volatility of renewable energy and bring synergy to GHG
reduction by decarbonizing other energy sectors in addition to the power sector. This study comprehensively
examined the concept of sector coupling based on renewable energy, application method, and related research.
Sector coupling could be considered in Korea, in developing a long-term GHG reduction strategy from a more
integrated perspective.
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Fig. 1. Concept of Sector Coupling.
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Fig. 2. Energy Efficiency and Substitute Fuels.
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Table 1. Sector Coupling Research Trends

Sector Author (Year) Main Contents
H Henning et al (2014) | Modeling for power and heat sectors in future renewable energy-focused systems in Germany
eat
Nastasi et al (2016) | Linking heat and electricity utilizing Hydrogen
Robinius et al (2017) Scenario analysis to link the power and transportation sectors based on various energy sources
in Germany
Garmsiri et al (2014) Integration of w.ind power, hydrogen and natural gas pipeline systems to meet the energy needs
Transport of the community and transport
Teng et al (2016) Analysis of. t.hf: in.lpact of electrification of power and transportation sector on future power
system flexibility in UK
Emonts et al (2019) | Hydrogen-based sector coupling for transport sector
Klein et al (2018) Analys14s of P2G, P2H.as options of power system flexibility for high renewable energy
generation in South Africa
Ete Brown et al (2018) Comparison of sef:tor coupling and power system. ren}forcement for power system integration
when the proportion of renewable energy generation increases
Brown et al (2019) Examlnat‘lon of sectoral interactions for zero carbon dioxide emissions in high renewable energy
systems in Europe
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