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Abstract

High-temperature and high-pressure working environments have become the norm in the oil and gas industry. The extreme conditions
pose severe challenges to the traditional manual operation mode. Industrial robot technology, with its excellent environmental
adaptability, operational stability, and programmable nature, has become the core technical approach to solving the problems of oil
and gas operations in high-temperature and high-pressure environments. This paper systematically explains the special technical
challenges posed by high-temperature and high-pressure working environments to the robot system, and deeply analyzes the core
technical system necessary to ensure the stable operation of the robot in such extreme conditions. Research shows that the HPHT
robot system that has been engineered and successfully applied can significantly improve the safety control level of on-site oil and
gas operations, effectively enhance operation efficiency and operational consistency, and significantly reduce the long-term operating
costs of the industry. This research aims to provide a systematic technical path reference and engineering practice guidance for the
transformation of the oil and gas industry towards intelligence and automation.
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