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Salt cavern CAES is a new type of large-scale energy storage technology with great potential, which plays a crucial role in large-scale application of energy storage. China is at the initial stage of salt cavern underground CAES, facing numerous complex problems and lack of mature practical experience, which requires the concerted efforts of government, enterprises, universities and industrial organizations. In order to improve the comprehensive utilization of salt cavern CAES and form a development path of salt cavern CAES in line with China’s national conditions, the characteristics of rock salt deposit in China should be considered and foreign cases and experiences should be reasonably learnt. In this paper, the three core technologies which include large-size wellbore integrity, solution mining and morphology control, and evaluation of factors affecting cavern tightness are prospected to provide reference for the development of underground CAES technology, promote green transformation of energy and achieve carbon neutrality in China.
Our main conclusions are:
(1) Large-size wellbore integrity: focus on research and development of underground micro-leakage risk monitoring technology and localization of supporting equipment for large-size wellbore in the process of high-speed injection and production of CAES, and geological integrity protection of reservoirs and overlying strata; optimize the well structure of injection and production tubing, and form a method for stability prediction of large-size well wall and destabilization control; improve monitoring technology for integrity status of injection and production facilities at the ground wellhead, and establish intelligent risk assessment and integrity management standards for ground-wellbore-salt cavern, so as to provide comprehensive guarantee for safe operation of large-volume injection and production of CAES in salt caverns.

(2) Cavern constuction morphology control and cavern tightness detection: establish simulation prediction means of cavern formation morphology, design methods, control technology and evaluation guidelines of long-term injection and production stability, form air injection and brine discharge processes suitable for different cavern states, and provide technical support for rapid cavern formation and morphology control; improve the detection standards for salt cavern sealing of CAES, and establish a salt cavern evaluation system with complete independent intellectual property rights.

(3) Tubing corrosion and control: focus on research and development of high-strength anti-corrosion well tubing and underground microbial corrosion prevention and control, and propose multi-dimensional control technology for tubing corrosion throughout the life cycle to further improve the durability of tubing materials and provide support for safe service of CAES. 
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