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Performance Comparison of Pipeline Defects’ Length Estimation Using
MFL Signals
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Abstract MFL(magnetic flux leakage) inspection is a general method of non-destructive evaluation(NDE) of
underground gas pipelines. Pipelines are magnetized by permanent magnets when MFL PIG(pipeline inspection
gauge) gets through them. If defects or corrosions exist in pipelines, effective thickness is changed and thus
variation of leakage flux occurs. The leakage flux signals detected by hall-sensors are analyzed to characterize
defect’s geometries such as length, width, depth, and so on. This paper presents several methods for estimating
defect’s length using MFL signals and their performances are compared for real defects carved in KOGAS pipeline
simulation facility. It is found that 80% and 90% of minimum values for axial and peak values for radial signals
respectively show the best performance in the point of length estimation error.
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Fig. 1 Magnetic flux leakage pattern due to metal
loss [7]

Fig. 2 Signal patterns for each direction, (a) axial
sensor signal, (b) radial sensor signal, (c)
circumferential sensor signal [8]
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Table 1 Replacement defects in KOGAS pipeline simulation facility
Defect width
Defect
length
Table 2 Performance comparison of length estimation using MFL signals
Signal type Axial MFL signal Radial MFL signal
Threshold Min-to-min 90% of 80% of Peak-to-peak 90% of 80% of
level (m-m) value m-m value m-m value (p-p) value p-p value p-p value
Ave. error 28.78 11.65 6.93 14.73 7.14 9.46
Variance 121.23 83.75 18.84 82.58 21.70 30.96
Std. dev 11.01 9.15 4.34 9.09 4.66 5.56
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Fig. 6 Length estimation for each threshold using MFL radial signal, (a) peak-to-peak distance, (b) 90% of
peak-to-peak distance, (c) 80% of peak-to-peak distance
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