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Petroleum and petrochemical intelligent pipeline inspection robot technology and

application

Chen Lian Guang ( Sinopec Shengli Oilfield Construction Engineering Co., Ltd., Dongying Shandong 257000,
China)

Abstract: In this paper, a multimodal sensing fusion autonomous inspection robot system is developed for the intel-
ligent inspection needs of petroleum and petrochemical pipelines. Through the magnetic adsorption-wheeled composite
mechanism and three-stage explosion-proof design, it solves the problem of complex environmental adaptability and in-
trinsic safety. Innovative deep learning-based defect recognition algorithm (98.6% accuracy) and dynamic SLAM navigation
system (positioning error <2cm) are developed. Industrial applications show that the system improves inspection efficiency
by 14.2 times and reduces operation and maintenance costs by 67%, providing a reliable solution for intelligent pipeline op-

eration and maintenance.
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