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Abstract

Pigs play an important role in the transportation of oil and gas pipelines. If the blockage of the pig
is not resolved in a timely manner, it can cause serious safety hazards to oil and gas pipeline oper-
ations. However, accurately locating the position of the pig currently poses certain difficulties.
Correlation detection has strong advantages in weak signal detection, and the detection method
that combines correlation detection with pig positioning is of great significance for pig positioning.
Research on magnetic positioning methods based on correlation detection. The pipeline cleaner is
equipped with a magnetic signal transmitter that continuously emits extremely low frequency
magnetic signals during pipeline operation. A positioning receiver is preset above the pipeline to
determine the signal of the pipeline cleaner and send location information; When the pig passes
through the preset positioning receiver, the positioning receiver receives the signal to determine
whether the pig is a pig, and then sends the pig’s time and position information to the data analy-
sis center through the 4G network, which is displayed on the upper computer. When the cleaner is
blocked, the upper computer alerts the staff through a blockage alarm. The research results indi-
cate that this method can accurately detect pipeline cleaners in complex and strong interference
environments, and can detect pipeline cleaner signals within a range of 20 m, with a accuracy of
100%. This study successfully achieved the positioning of pipeline cleaners based on correlation
detection, eliminating the serious situation of missed and false alarms in pipeline cleaner detec-
tion, and achieving true unmanned operation.
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Figure 1. Related operational structure diagram
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Figure 4. Hardware circuit diagram of positioning receiver
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Figure 5. Upper computer workflow diagram
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