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Abstract

Long-distance oil and gas pipelines’ complicated geological circumstances make them vulnerable
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to a variety of natural calamities, which substantially jeopardize their ability to operate safely by
causing deformation and fracture failure. Therefore, in order to immediately assess the safety of
pipelines and lower operating risks, real-time monitoring and early warning systems for pipeline
safety status must be implemented. The stress was converted into circumferential, diagonal, and
axial strains based on theoretical calculations at the same time the resistive strain gauge was cho-
sen to monitor the pipeline stress changes, and the strain gauge patching scheme was evaluated
and optimized. Finally, an indoor experiment was designed to verify the validity of the tempera-
ture compensation system scheme. The outcomes demonstrate the reasonableness of the patch
scheme with a uniform distribution of four strain gauges around the designed pipe, the high relia-
bility of the temperature compensation method used by the system, good agreement between the
measured and calculated strains in the axial and oblique directions, and the high accuracy of the
axial strain in engineering applications; The system has a high degree of system stability, reliable
monitoring findings, and is intended for field application and strain warning. By using the tech-
nology, the safety state of the pipeline may be evaluated, enhancing the ability to warn of natural
disasters and ensuring that oil and gas pipelines operate safely.
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Figure 1. The basic composition block diagram of the stress monitoring system
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Figure 2. Strain rosette design

E 2. BTt

2.2. NHMRZERSIE

221 B &R

FEREETE 7K 2 K. BN 04 KWBREE, EEmume A R EAE . REEIRE,
BRWE 3 . MTEIEER. BEER, HAEBBZMENETAL. SMEMNSR, KHIEH 2T
JSEAE Py I P 75 AR, FRR IR AN R AT e ) R A B I AR S T S A

Figure 3. Experimental setup diagram
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Figure 4. Distribution of strain monitoring sensors on the cross section
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Figure 5. Temperature compensation experimental device
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Figure 6. Temperature compensation validity verification experimental results
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Figure 7. Internal pressure diagram of rosette strain output tube
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Table 2. Comparison of measured and calculated stresses at different monitoring points
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Figure 8. Comparison of strain monitoring strain and theoretical calculation results for channel 2#
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Figure 9. Main interface of pipeline data acquisition software operation
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Figure 11. Monitoring point strain and temperature data
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