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Abstract

Oil and gas field development in high-altitude regions faces harsh environmental conditions, constrained by extreme weather,
complex geology, and limited construction windows. These challenges result in tight schedules, cost control difficulties, and
significant safety and environmental pressures for surface infrastructure projects. Modular construction technology, characterized by
factory prefabrication and rapid on-site assembly, has been widely adopted for such facilities. This paper first outlines the fundamental
principles and operational processes of modular construction, then analyzes its typical application models and achievements in
infrastructure development including gathering stations and heating stations. Through practical case studies, it explores technical
bottlenecks encountered during high-altitude applications, particularly in structural cold resistance and transportation coordination,
while proposing optimization recommendations. Research demonstrates that modular construction technology effectively
addresses the complexities of high-altitude environments, serving as a crucial support for green, safe, and efficient oil and gas field
development. Future efforts should focus on strengthening standardization, innovating design approaches, advancing intelligent
manufacturing, and enhancing collaborative capabilities to fully unlock its potential value.
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