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Abstract: China has entered a rapid growth period of underground gas storages (UGSs) since 2019. Nonetheless, there are a lot of bottleneck
problems on UGSs. Specifically, for gas reservoir storages, some storages in service exhibit a low ratio of actual to expected working gas
volume, and it is difficult to design and construct UGSs from low-permeability pan-connected gas reservoirs; for salt cavern storages, the
working gas volume mining speed and storage space utilization need to be enhanced; for oil reservoir storages, the storage construction
mechanism and relevant technologies are still at the exploratory stage. This paper presents a systematic examination on the storage construction
mechanism, storage space optimization and other aspects of different types of UGSs (gas reservoirs, salt caverns, and oil reservoirs), and
summarizes the key/core technologies that have supported the rapid growth of UGSs in China in the past five years. The results are obtained
in four aspects. First, three main technologies are formed, including the optimization of the maximum allowable storage pressure of the in-
service UGSs, the storage construction from large-scale, low-permeability, pan-connected gas reservoirs, and the optimization of coordinated
peak shaving of UGS groups, which have improved the results of storage construction from gas reservoirs. Second, the large borehole and
horizontal cavern mining technology and the sump void space utilization prediction technology are developed for salt cavern storages. Third,
the technologies for simulating gas—liquid high-speed interactive rolling displacement and phase behaviors of periodic injection—-withdrawal
oil and gas system are established, a new method for predicting the capacity of storage rebuilt from oil reservoir considering the coupling
of displacement and mass transfer is formed, and a new model of synergy between gas storage construction and enhanced oil recovery in oil
reservoirs is considered. Fourth, the technical orientations of UGS construction and operation and the technical requirements for the diversified
utilization of underground space are proposed. It is concluded that the technical advancements obtained in the past five years in gas reservoir,
salt cavern and oil reservoir storages have enabled the working gas capacity doubled from 100x10* m’ to 200x10° m’. This research is of great
significance to the construction of UGSs and the comprehensive utilization of underground space in China.

Keywords: UGSs; Capacity expansion by delta pressure; Cycling drainage; Cavern mining design; Operation optimization; Underground
space utilization
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