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Abstract: With the development of China’s energy
transformation, power-grid-based integrated power and gas
systems (IEGSs) are expected to become the new energy
transmission carriers, with great potential to improve energy
efficiency. The rapid development of power-to-gas technology
has introduced a two-way relationship between the power
grid and the natural gas network. Because the degree of
coupling between the two networks is deepening, conventional
analytical methods for studying the two networks separately
may be insufficient to determine the reliability and economics
of IEGS operations. Therefore, more and more scholars are
regarding the two networks as a whole and conducting research
on collaborative optimization. This paper first introduces
the existing research on and application status of power-to-
gas technology, and then summarizes the unified power flow
model that considers the two-way coupling of grid and gas
networks in IEGSs. Limitations of this model and possibilities
for improvement are analyzed, and research on the planning,
operation, and optimal power flow calculation for IEGSs are
summarized. Finally, the main research directions and problems
of IEGS operational safety are analyzed. This comprehensive
review of the current state of the art can be used as a reference
for subsequent research.
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Fig. 1  Structure of integrated electricity and gas systems
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