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Development of Ultra-High Definition Magnetic Flux Leakage
Composite Pipeline Detector for g1 016 mm Pipelines

Li Zhenbei' Chang Liangeng' Zhang Xuepeng® Liu Gaofei' Li Yanchun'

(1. China Petroleum Pipeline Inspection Technologies Co. , Lid. ; 2. PipeChina Engineering Technology Innovation Co. , Lid. )

Abstract; In China, it is urgently necessary to detect the circumferential weld defects and extremely fine pin-
hole corrosion defects of X80 high-grade steel pipelines. In this study, the trenchless composite defect detection
technology of pipelines in service was investigated, and the overall design scheme and technical index of the com-
posite detector based on the ultra-high definition magnetic flux leakage corrosion detection were proposed. A com-
posite detector for g1 016 mm pipelines was developed, which integrates ultra-high definition magnetic flux leakage
corrosion detection, geometric diameter measurement, pipe centerline mapping, bending strain detection and
stress anomaly detection. A traction test was performed on the detector in the National Engineering Laboratory of
Oil and Gas Pipeline Transportation Safety, and the test data were quantitatively analyzed. The test results show
that the detector can perform the composite detection of in-service pipeline at the transportation medium pressure of
3.95~8. 85 MPa and the maximum flow rate of 8~9 m/s, with an equipped speed control unit. The detector can

accurately identify and quantify the metal loss defects (e. g. extremely fine pinholes, circumferential grooves, cir-
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cumferential and axial furrows, general defects and pit defects) and composite defects (like pipe deformation with

metal loss). It can effectively identify the stress anomaly on the pipe and crack-like defect on the pipe circumfer-

ence and circumferential welds. The research conclusions provide practical references for ensuring the safe opera-

tion of high-grade large-diameter oil and gas pipelines.

Keywords: ¢1 016 mm pipeline; ultra-high definition; magnetic flux leakage corrosion; composite detec-

tion; equipment development
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Fig. 1 Design of the g1 016 mm ultra-high definition magnetic flux leakage composite pipeline detector
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Fig.3  Analysis and results of the speed reduction performance

of the speed control unit of the g1 016 mm ultra-high definition

magnetic flux leakage composite pipeline detector
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Fig. 4 Schematic structure of the ultra-high definition

magnetic flux leakage corrosion detection probe
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Fig. 5 Schematic structure of the diameter measurement and IDOD probe
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Fig. 6 Schematic diagram of the stress detection probe
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