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Fig.1 Framework of integrated energy system supporting

accommodation of high penetrations of renewable energy
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Fig.2 Multi-energy flow coordination when

renewable energy production is insufficient
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Fig.3 Market clearing of conventional energy structure
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Fig.4 Market clearing of high penetrations of

renewable energy integrated to power system
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Fig.5 Market clearing of high penetrations of

renewable energy integrated to power system
based on CLMP
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Fig.6 Coupling and coordination of

multi-energy markets
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Fig.7 Challenges faced by transition and revolution
of energy systems
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Carbon neutral oriented transition and revolution of energy systems:
multi-energy flow coordination technology
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Abstract:In recent years,many couniries around the world have proposed the carbon neutral strategic goal.
Hence,the transition and revolution of energy systems are urgent. The high penetrations of renewable energy
act as a paramount role towards the pathways to low-carbon energy systems. Moreover,the transition among
multiple energy systems has become mutually beneficial and coordinated development. On the one hand,
renewable energy can provide natural gas,heat,and transportation demands with green energy supply through
multi-energy conversion units including power-to-gas, power-to-heat and power-to-hydrogen. The electrification
of the user-side energy demands contributes to improving the energy mix. On the other hand,the flexibility
provided by multi-energy systems and multi-energy complement can contribute to the accommodation of
intermittent renewable energy production. Therefore,the application of multi-energy flow coordination techno-
logy to carbon neutral oriented transition and revolution of energy systems is reviewed. The multi-energy
flow coordination technology under the high penetrations of renewable energy is introduced. Then,the design
of multi-energy markets for supporting the integration of renewable energy is analyzed. Finally, the core
challenges of transition and revolution of energy systems in the future are summarized.

Key words: carbon neutral; energy systems; transition and revolution; renewable energy; new power system;

multi-energy flow coordination



