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Abstract: With the widespread application of gas-fired units
and the rapid development of power-to-gas (P2G) technology,
the interaction between power systems and natural gas systems
is becoming more intimate. The electricity-natural gas coupling
system is described as the close coupling of two energy systems.
In addition to the separate operating characteristics and security
constraints of the two energy systems, the coupling system
presents new characteristics and constraints due to the interaction
between the constituent systems. Therefore, new analyses and
control methods are urgently needed. In this article, the current
research on the perspective of modeling and simulation, optimal
planning, and operational analysis (optimal dispatching and
security assessment) of electricity-natural gas coupling systems
is summarized; the current domestic and foreign scholars’
exploration of the electricity-natural gas coupling market is
outlined; and finally, the limitations of current research and

future research directions are discussed.
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Fig. 1 Typical electricity-natural gas coupling system
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