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Identification of Pipeline Features via Tri-axial MFL Technology for In-Line Inspection
Fuxiang Wang; Qingshan Feng; Hailiang Zhang; Hancheng Song; Jian Chen
(PetroChina Pipeline R&D Center, Langfang 065000, China)

Abstract: Magnetic Flux Leakage (MFL) in-line inspection tools were developed to detect metal
loss resulting from corrosion in the early days. With the development of tool design, sensors, and
electronics, MFL tools can identify and sometimes size many types of pipeline defects and
features. This paper briefly introduces the principle of MFL in-line inspection, then analyzes the
advantages of advanced high-resolution axial magnetizing MFL tools with Tri-Axial sensor
technology, and discusses how to identify pipeline anomalies and pipeline structure features using
the Tri-Axial MFL data.
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Figure 1: lllustration of MFL in-line inspection principle
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Figure 2: Schematic of tri-axial MFL tool
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Figure 3: Definition of cylindrical coordinate system
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Figure 4: Photo and MFL data of a metal loss
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Figure 5: Photo and MFL data of a metal gain
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Figure 6: Photo and MFL data of complex corrosions
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Figure 7: Photo and MFL data of complex repaired patches
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Figure 8: MFL data of girth weld vs. spiral weld
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Figure 9: MFL data of a girth weld defect Figure 10: MFL data of a spiral weld defect
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Figure 11: MFL data of a dent
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Figure 12: MFL data of wall thickness changes
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Figure 13: MFL data of anchors and supports
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Figure 14: MFL data of a gate valve and a ball valve
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Figure 15: MFL data of a Flange
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Figure 16: MFL data of a sleeve Figure 17: MFL data of a casing
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